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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 | disposal well
located at their Alba, Michigan facility pursuant to the applicable Underground Injection Contral (UIC)
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 of the scutheast corner of Section
14, T30N, R5W. A map identifying the facility location is included as Figure 1. A completed copy of USEPA
UIC 7520-6, “Underground Injection Control Permit Application" for the 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 | Non-Hazardous Disposal Well 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 under gravity 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 openhele completion within the injection interval. The annulus area between the
protective casing and injection tubing string is to be filled with inhibited fresh water. Annulus pressure will be
continuously monitored to detect any leaks in the tubing or casing and annulus pressure is maintained at
levels of more than 100 psi above the tubing pressure.

Relevant administrative data regarding the permit are summarized as follows.

Applicant: Beeland Group, LLC
State: Michigan

Ty County: Antrim

Township: Star

Facility Address: 10577 Alba Highway, Alba, Michigan 48611
Mailing Address: One Energy Plaza, Jackson, Michigan 49201
Location of Well: SE/4 of Secticn 14, T30N, R5W
USEPA ID Nos.: Beeland Disposal Well No. 1, TBD
Michigan 1D No.: Beeland Disposal Well No. 1, TBD
Contact: Mr. Joseph Tomasik, Vice-President

1 - Palralol




OME Mo, 2040-0042 Approval Expires 1/34/05

United Statas Enviranmental Protection Agency

o Underground Injection Ceontrol ' TA | C

{Coflected under the authority of the Safe Drinking ] _— ?p__
Water Act. Sections 1421, 1422, 40 CFR 144) / f {" 7 I L = OO0 .

Read Atiached instructions Before Starting
For Official Use Only

Application approved Date received
°p pe Permit Number well 1D FINDS Number

mo day year mo day year

Beland Disposal No. 1

Owner. Na.mg . - - B
Beeland Group, LLC | - - SO
Street Address F'hone Number - Strset Address e e e oo | Pong Number
:One Energy | Plaza o e 10577 Alba Highway e | A517) 788-9045
CItY. oo . SBtata zZiPcope  foity . . ZIP CODE
Jackson ‘ 149201 jAlba 49611

Owner '4953

Operator

Date Started

mo day yaar

A. Individual

: :
A. Class(es) B. Typets) C. If class is "other” or typs is code 'x." explain | D. Number of wells per type {if area permil)
{enter code(s)) (entar coda(s)) n/a n/a

(Complete the fallowing questions on a separate shesf(s} and number accordingly; see Instruciions)

For Classes 1, II, Il}, (and ather classes} complete and submit on a separate sheet(s) Attachments A-U {pp 2-8} as appropriate. Attach maps where
required. List attachments by letter which are applicable and are included with your application.

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuzls immediately responsible for obtaining the information, 1 betieve that the information is true,
accurate, and compiete. | am aware that there are significant penalties for submitting false information, including the possibliity of fine and
imprisonment. (Ref 40 CFR 144.32)

A. Name and Title (Type or Prini ‘ B. Phone No. {Area Code and No.}
Joscph Tomasik, Vice President - . (517) 788-9045
C. Signature D Date S"D'}?F




........

Beeland Group, LLC
Disposal Well No. 1
Facility Location

ga__g@!gg Engineering Corporation

Figure 1

Beeland Group, LLC.
Alba, Michigan Facility

SITE LOCATION MAP

SCALE: NONE DATE: 10/06
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2.0 USEPA FORM 7520-6 PERMIT APPLICATION ATTACHMENTS

2.A 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 %-mite 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
nan-hazardous Class | injection well is defined as either the calculated zone of endangering influence or a
fixed 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 | non-hazardous well in Michigarn.

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 | injection into the Beeland disposal well. This
distance is substantially greater than the calculated cone-of-influence (COI) for operation of the proposed well
as a Class | injector. Afixed radius of one-quarter mile for the circumscribing area around the disposal well is
specified for the evaluation of fresh-water artificial penetrations. Area of review radii have been applied from
the property boundaries for the well facility. Although water well 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 well within which increased injection zone
pressures caused by injection could be sufficient to drive fluids into an underground source of drinking water
(USDW). The pathway for this theoretical fluid movement is assumed to be a hypothetical, open abandoned
well which penetrates the confining zone for injection. Information used in the following caiculations has been
estimated from addition to logs and available neighboring well information summarized in this document,
Critical Pressure Rise

To calculate the COI, a value must first be assigned for the pressure increase in the injection interval that
would be sufficient to cause injection zone brine to rise in an open pathway to the base of the lowermost
USDW. This critical pressure rise, Pc, is assigned as indicated in Figure A-1.

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

P =0433 [ygDg + yu(Du-L)]
where: Dg =D, -0,
and the pressure rise is then;

Pc=0.433 [ yeDg + yu{Dy-L)] - PO

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

2-
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FIGURE A-1  CRITICAL PRESSURE RISE

Ground Level
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Original pressure in the Dundee has been estimated from typical fluid gradients found in northern Michigan for
this formation. For the estimated top of the injection interval of 2,150 feet (See Response F), a gradient of
0.35 psifft vields a pressure of 752 psi at the top of the Dundee.

in assigning the critical pressure rise and calculating the cone-of-influence at this site, the base of the
towermost 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 CRITICAL PRESSURE CALCULATION PARAMETERS

Parameter Value
Original pressure, Po 752 psi @ 2150 feet
Depth to base of USDW, Dy, 8900 feet
| Depth to top of injection zone, Dx 2150 feet
Depth to USDW fluid level, L 200 feet
Density of USDW fluids, vy« 1.0
Density of injectate or injection zone brine, ys 1.05

These values were used in the above equation fo compute the critical pressure rise as foilows:

Pc = 0.433]1.05(2150-800) + 1.0{900-200)] - 752 psi
or.
Pc = 119 psi

2-2 Betrofalk
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Cone-of-Influence

Based on the caiculated value for the critical pressure 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 of 200 gpm (6,857 bwpd). This value can be confirmed by
examination of the following calculation (oilfield units) of pressure rise in the reservoir at a distance of five feet
from the injection well:

dP = -70.6 Bgu /kh * In ([ 1,688 § pcr® /kt | —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 twenty years of injection at a rate of 200 gpm yields an
increase of approximately 115 psi. This value is smaller than the conservatively calculated critical pressure,
Pc, of 119 psi which would be necessary before there is potential for upward fluid movement to the base of a
USDW if an open pathway were present. Therefore the cone-of-influence at this site is less than 5 feet, even
under a conservative scenario. Due to the relatively high permeability and relatively low original pressure of
the Dundee Limestone injection formation at this site, there exists no potential for contamination of USDW
resources due to improperly completed or abandoned wells within the statutory minimum 2-mile radius area of
review.

TABLE A-2 CONE-OF-INFLUENCE PARAMETERS

Parameter Calculation Value
“ Flow rate, q 200 gpm *1440 min/day* bbl/42 gal 6,857 bbi/d
: Thickness, h 100 feet

Formation Volume Factor, B 1.015
Porosity, ¢ 0.10
Permmeability, k 1,000 millidarcies
Viscosity, y ' 1.05 centipoise @ 72 degrees F
Total Compressibility, C, 3.2x10% psi + 4.8x10% psi” 8x10°® psi”
Radius, r 5 feet
Time, t 20 years x 365.25 days/yr * 24hr/day - 175,320 hours

2-3 Botrafol
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2.B MAPS OF WELLS IN AREA AND AREA OF REVIEW

Submit a topographic map, extending one mile beyond the property boundaries, showing the injection 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, treatment, storage, or disposal facilities. If the application
is for an area permit, the map should show the distribution manifold (if applicable) applying injection fluid to alt
wells in the area, including all system monitoring points. Within the area of review, the map must show the
following: ’

Class |

The number, or name, and location of all producing well, injection well, abandoned well, dry holes, surface
bodies of water, springs, mines (surface and subsurface), quarries, and other pertinent surface features,
including residences and roads, and faults, if known or suspected. in addition, the map must 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 inciuded 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
Ty minimum two-mile radius area of review and an injection well symbol representing the facility superimposed
| B on the map is included 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 bodies of water, springs, mines,
quarries, residencies and roads. Separate additional maps submitted in this Response present water wells
and deeper artificial penetrations. A listing of neighboring property owners within a 2 mile radius has been
alsa been developed and submitted with this application for the well permit. No known hazardous waste
treatment storage or disposal facilities are present within the AOR based on available state of Michigan permit
information.

Artificial Penetrations

There are a number of artificial penetrations identified in the area of review conducted for a two-mile radius
surrounding the proposed Beeland disposal well. However, a majority of the wells permitted and/or drilled in
the vicinity of the Beeland well only penetrate the Antrim shale for the purpose of gas production. These welis
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 Environmentat Quality (MDEQ) has been accomplished as of September 2006 to evaluate
these wells. Data for afl deep wells which have been drilled within a two-mile radius of the Beeland well are
summarized in the foliowing 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

2-4
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in September 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 of the required
two-mile AOR are also shown on the map. Index lines showing cross sections 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 injection 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 peneatrated into the Bell Shale or the Dundee Limestone. Three of these penetrations are active Class |l
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 the Antrim or Traverse Group, and do not penetrate the
arrestment or injection interval for the proposed Beeland well. There have been no Class | 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 witha TD

of 6,550 feet, was plugged according te 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 Il
g brine disposal wells (#41955, #42680, and #46244), are each completed according to current state and
tederal regulatory requirements and have long-string casing cemented to isolate the Dundee injection interval
from overlying formations and fresh water resources. Records for Permit #56773 in Section 10 of T30N REW
are presented showing that the formation at TD is the Traverse Limestone despite a total depth of 2,200’
reported in the MDEQ database,

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

25 Datrofal
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LEGEND ’
E Site Property Boundary
é Proposed Disposal Well No. 1

il 0.25—Mile Areag of Review
@ Water Well Location

Y Water Well Locotion identified during Gates 1-23 Class |l
Permit Application. Well has neot been field verified, and
did not exist in http://wellviewer.rsgis.msu.edu databese.

0 500 1000 2000
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2.C CORRECTIVE ACTION PLAN AND WELL DATA

Submit a tabulation of data reasonably available from pubiic 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 injection zone. Such data shall include the following: '

Class t

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

RESPONSE
Corrective Actfion

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

The corrective action plan which would be proposed by Beeland, should the potential for fluid migration to
oceur 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. Foliowing well shut-in, waste will be shipped to alternative permitted facilities for off-site

treatment and/or disposal as necessary.
4. A contingency plan will be prepared as follows:

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 wili be implemented.
Area of Review Cil 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. Qil and gas permitted wells drilled into or deeper than
the injection zone and subsequently abandoned, wells drilled through the injection zone that are still active

producers, and temporarily abandoned wells that penetrate to the injection zone are listed in Tabie C-1.
Wells are labeled with MDEQ permit numbers. Following this table is a listing of oil and gas wells permitted

9 Potrotek




UIC Permit Application
Beeland Group, LLC
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, construction, 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 PENETRATIONS: MDEQ OIL & GAS PERMITS
WELLS PENETRATING TO INJECTION ZONE IN AOR
Date of
MDEQ Location Total Depth| Completion or

Permit # {T-R) Section (Well Status {Formation at TD (ft. BGL) Plugging
277580 30N-5W 26 Dry CABOT HEAD 6550 08-Oct-69
41955 30N-5W 23 SwWhD DUNDEE 2114 16-May-89
42680 30N-4wW 19 SWD & Gas |DETROIT RIVER 2472 14-Dec-00
465244 30N-5W 1 SWD DETROIT RIVER ANHY (2315 10-Nov-92
Notes:

Date  Completion or plugging
dry Dry hole, plugged

swd  Class Il brine disposal well
& Gas Dual completion to also produce Antrim gas

2-10
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Beeland Group, LLC

TABLE C-2 ARTIFICIAL PENETRATIONS: MDEQ OIL & GAS PERMITS
SHALLOW AND ANTRIM WELLS IN AOR
MDEQ Location Total Depth
Permit # (T-R) Section |Well Status Formation at TD (ft. BGL)
18385 . 30N-5W 25 |Dry Hole TRAVERSE LIMESTONE 1442
41904 30N-4w 18  |Natural Gas Well |ANTRIM 1167
41906 30N-4wW 18  |Natural Gas Well [ANTRIM 1251
41907 30N-4W 18  |Natural Gas Well |ANTRIM 1182
41908 30N-4W 18  |Natural Gas Well |ANTRIM 1183
41909 30N-4W 18  |Natural Gas Well  |ANTRIM 1185
41910 30N-5W 23  |Natural Gas Well [ANTRIM DARK 1241
41911 30N-5W 23 |Natural Gas Well [ANTRIM DARK 1207
41912 30N-5W 23 {Naturat Gas Well |ANTRIM 1185
41913 30N-5wW 23 iNatural Gas Well [ANTRIM DARK 1195
41914 30N-5W 23 {Natural Gas Well |[TRAVERSE LIMESTONE 1376
41915 30N-5W 23 |Natural Gas Well ANTRIM DARK 1183
41918 30N-5W 23 |Natural Gas Well |ANTRIM DARK 1205
41917 30N-5W 14  [Natural Gas Well [TRAVERSE LIMESTONE 1432
41918 30N-5W 14 [Natural Gas Well [TRAVERSE LIMESTONE 1389
41919 30N-5W 14 |Natural Gas Well |ANTRIM DARK 1193
41920 30N-5W 14  iNatural Gas Well JANTRIM DARK 1218
41921 30N-5W 23 |Matural Gas Well |[TRAVERSE LIMESTONE 1394]
41922 30N-5W 13 [Natural Gas Well |[TRAVERSE LIMESTONE 1368
41923 30N-5W 13 |Natural Gas Well |ANTRIM DARK 1190
41024 30N-5W 13 |Natural Gas Well |ANTRIM DARK 2101
41925 " 30N-5W 14  [Natural Gas Well |TRAVERSE LIMESTONE 1390
41926 30N-5W 24  |Matural Gas Well |ANTRIM DARK 1188
41927 30N-5W 24  [Natural Gas Welt [ANTRIM DARK 1172
42069 30N-5W 23  |Natural Gas Well ANTRIM 1187
42162 30N-5W 14  |Naturat Gas Weli |[ANTRIM DARK 1214
42681 30N-4W 19 |Natural Gas Well {TRAVERSE FORMATION 1341
43538 30N-4W 30 Natural Gas Well [TRAVERSE LIMESTONE 1384
43539 30M-4W 30 |Natural Gas Well |JANTRIM 1222
435897 30N-4W 18  |Natural Gas Well |TRAVERSE LIMESTONE 1397

October 6, 2006
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EDEQ Location Total Depth
Permit # (T-R) Section (Well Status Formation at TD (ft. BGL)
43598 30N-4W 19 |Natural Gas Well |[TRAVERSE LIMESTONE 1368
43600 30N-4W 30 [Naturafi Gas Well |[TRAVERSE LIMESTONE 1367
43601 30N-4W 30  [MNatural Gas Welt TRAVERSE LIMESTONE 1395
43602 30N-4wW 30  |Matural Gas welt |TRAVERSE LIMESTONE 1415
43603 30ON-4W 19 |Matural Gas Well {TRAVERSE FORMATION 1344
43606 30N-4W 19 |Natural Gas Well [TRAVERSE FORMATION 1332
43608 30N-4W 19  [Matural Gas Well {TRAVERSE LIMESTONE 1402
43609 30N-4W 19  |Natural Gas Well [TRAVERSE FORMATION 1353
46241 3ON-5W 1 Natural Gas Well ({TRAVERSE LIMESTONE 1385
46496 30N-5W 2 Natural Gas Well |[TRAVERSE LIMESTONE 1360
46498 30N-5W 11 INatural Gas Well [TRAVERSE LIMESTONE 1368
46499 30N-5W 11 Natural Gas Well [TRAVERSE LIMESTONE 1405
48505 30N-5W 2 Natural Gas Well [TRAVERSE LIMESTONE 1429
47373 30N-5W 25  [Natural Gas Well [TRAVERSE LIMESTONE 1469
47608 30N-BW 13 |Natural Gas Well [TRAVERSE LIMESTONE 1408
47607 30N-5W 13 |MNatural Gas Well |TRAVERSE LIMESTONE 1398
47608 30N-5W 14  |Natural Gas Well |[TRAVERSE LIMESTONE 1399
47609 30N-5W 14  |Natural Gas Well |[TRAVERSE LIMESTONE 1411
47655 30N-5W 3 Natural Gas Well [TRAVERSE LIMESTONE 1411
47717 30N-5VY 12 [Natural Gas Well (TRAVERSE LIMESTONE 1329
47718 30N-5W 12 |Natural Gas Well |TRAVERSE LIMESTONE 1358
50459 30N-5W 15 [Natural Gas Well (TRAVERSE LIMESTONE 1324
52031 J0N-5W 14 Natural Gas Well [TRAVERSE LIMESTONE 1407
52467 - | 30N-5W 13 |Natural Gas Well [TRAVERSE LIMESTONE 1385
52468 30N-5W 13 |Natural Gas Well |[TRAVERSE LIMESTONE 1387
52469 30N-5W 14  |Natural Gas Well |[TRAVERSE LIMESTONE 1422
52470 30N-5W 15 |Matural Gas Well [TRAVERSE LIMESTONE 1405
52471 30N-5W 15  [Matural Gas Well [TRAVERSE LIMESTONE 1398
52472 30N-5W 22  |Natural Gas Well |[TRAVERSE LIMESTONE 1366
52480 30N-BW 13 |Natural Gas Well |[TRAVERSE LIMESTONE 1354
52540 JON-3W 15 [Natural Gas Well |[TRAVERSE LIMESTONE 1400
52953 30N-5w 11 |Natural Gas Well |TRAVERSE LIMESTONE 1410
52954 30N-5W 12 |Natural Gas Well [TRAVERSE LIMESTONE 1357
52955 © | 30N-5W 10 |Natural Gas Well [TRAVERSE LIMESTONE 1419
52956 30N-5W 12 INatural Gas Well TRAVERSE LIMESTONE 1370

2-12
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UIC Permit Application
Beeland Group, LLC

MDEQ Location Total Depth
Permit # (T-R) Section |Well Status Formation at TD (ft. BGL)
53654 . | 30N-5W 22  INatural Gas Wel! |TRAVERSE LIMESTONE 1403
53664 30N-5W 24 Natural Gas Well {TRAVERSE LIMESTONE 1378
53665 SON-5W 24 Natural Gas Well |TRAVERSE LIMESTONE 1378
53666 30N-5W 24 Natural Gas Well |TRAVERSE LIMESTONE 1379
53667 30N-5w 23 = [Natural Gas Well |TRAVERSE LIMESTONE 1418
53726 30N-5W 27 Natural Gas Well |TRAVERSE LIMESTONE 1397
53727 30N-5¥V 27  |Natural Gas Well [TRAVERSE LIMESTONE 1411
53728 30N-5W 22 Natural Gas Well TRAVERSE LIMESTONE 1389
53729 30N-5W 28  |Natural Gas Well [TRAVERSE LIMESTONE 1382
53730 J0N-5W 27 Natural Gas Well [TRAVERSE LIMESTONE 1395
53731 30N-5W 23 Natural Gas Well |[TRAVERSE LIMESTONE 1388
53732 30N-5W 27 Natural Gas Well [TRAVERSE LIMESTONE . 1395
53733 30ON-5W 22 Natural Gas Well |TRAVERSE LIMESTONE 1417
53734 30N-5W 22 Natural Gas Well |TRAVERSE LIMESTONE 1403
54380 30N-5W 24 Naturai Gas Well [TRAVERSE LIMESTONE 1397
54428 30N-5W 10  |Natural Gas Well [TRAVERSE LIMESTONE 1404
54429 30N-5W 12 Natural Gas Well |TRAVERSE LIMESTONE 1371
54430 30N-5W 12 Natural Gas Well [TRAVERSE LIMESTONE 1354
54487 30N-5W 11 Natural Gas Well [TRAVERSE LIMESTONE 1407
54488 30N-5W 12 Natural Gas Well - [TRAVERSE LIMESTONE 1351
54489 30N-5W 12 Natural Gas Well |TRAVERSE LIMESTONE 1378
54601 30N-4W 7 Natural Gas Well [TRAVERSE LIMESTONE 1379
54602 30N-4W 7 Natural Gas Well | TRAVERSE LIMESTONE 1371
54603 JON-4W - 7 Matural Gas Well |[TRAVERSE LIMESTONE 1359
54896 30N-5W 21 Natural Gas Well [TRAVERSE LIMESTONE 1376
54926 30N-5W 26 Natural Gas Well |[TRAVERSE LIMESTONE 1423
55014 30N-5W 9 Natural Gas Well |[TRAVERSE LIMESTONE 1367
55138 30N-5W 10 Naturai Gas Well |TRAVERSE LIMESTONE 1428
55139 30N-5W 10  [Natural Gas Well [TRAVERSE LIMESTONE 1449,
55141 30N-5W 16  [Natural Gas Well [TRAVERSE LIMESTONE 1286
55142 30N-5W 16 Natural Gas Well [TRAVERSE LIMESTONE 12_95
55144 30N-5W 16 Natural Gas Well |[TRAVERSE LIMESTONE 1406
55171 30N-5W 21 Natural Gas Well TRAVERSE LIMESTONE 1437
55172 30N-5W 21 Natural Gas Well [TRAVERSE LIMESTONE 1407
55179 30N-5W 10 |Natural Gas Well [TRAVERSE LIMESTONE 1429

Qctober 6, 2006
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MDEQ Location Total Depth
Permit # {T-R) Section [Well Status Formation at TD (ft. BGL)
55180 30N-5W 15 [Natural Gas Weli |[TRAVERSE LIMESTONE 1367} .
55581 30N-5W 16  |Natural Gas Well |[TRAVERSE LIMESTONE 1274
56364 30N-5W 26  [Natural Gas Well |[TRAVERSE LIMESTONE 1430
56773 30N-5W 10 Natural Gas Well |TRAVERSE LIMESTONE 2200

Water Wells Within %2 Mile AOR

As shown an Figure B-3, there are four water wells located inside the ¥4 mile AOR radius in the available
MDEQ databases. Another well may exist within ¥ mile of the property boundary based an unconfirmed data
presented in a previous Class Il 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 of the USDW in the vicinity of the proposed well.

Property Ownership Data and Public Notice

Data regarding the ownership of property within a ¥ mile radius of the proposed Beeland Disposal Well No. 1
property boundary is also provided as an attachment 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 Antrim County records, an electronic copy of the data and copies of the 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 County News 206 North Bridge Street,
Bellaire, Mi 49615 (231} 533- 8523 in addition to the closest daily paper: the Gaylord Herald Times, P.O.
Box 598 Gaylord, Ml 49734 989-732-1111.

TABLE C-3 PROPERTY OWNERS WITHIN ¥z MILE RADIUS OF
PROPQSED BEELAND GROUP, LLC WELL NO. 1

PROPERTY

Section Address City Zip Parcel No,
Bieht, Larry L 13 1070 South Ridge Traverse City, Ml (49686 013-001-20
Westphal, Charles E & Agnes V 13 11357 Woodside St Elmira, Ml 49730 013-001-55
MWestphal, Charles E & Agnes V 13 11357 Wooadside St Elmira, Mi 49730 013-001-58
Middleton, Green B & Jaqueline 13 11311 Woodside St Elmira, MI 49730 013-001-60
Barrett, fulie K & Rodney A 13 22503 Downing St Clair Shores, Ml 48080 013-001-83
Workman, Jim F Jr 13 1328 S Holly Rd Fenton, MI 48430 013-001-65
Patten, David & Kimberly A 13 11535 William Taylor, Mi 48180 013-001-68
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Section |Address City Zip Parcel No.
Biehl, Larry L 13 1670 South Ridge Traverse City, Mi (49686 013-001-85
Groleau, Louis 13 1822 Hammand Rd Traverse City, Ml 49680 013-002-00
Martell, Keith R & Catherine L 13 205 Arrowhead Trail Gaylord, MI 49735 013-003-00
Avery, James W - Wilhelm, Joanne 13 P O Box 1232 Gaylerd, Mi 49735 013-005-00
Hintz, Louis E & Sharlene J 13 11405 Alba Hwy Eimira, M| 1497 30 013-006-00
Stapleton, John C & Elaine L 13 70827 Romeo Plank Rd  {Armada, M| 48005 013-006-50
Marshall, Robin & Jacalyn J 14 2342 Patterson Rd Elmira, Ml 49730 014-002-00
Acer Paradise, Inc 14 PQ Box 758 Mancelona, Ml 49659 014-002-10
Chippa, Michael A & Janice K 14 10303 Alba Hwy Elmira, Vi 49730 014-003-00
Croft, LLC . 14 121 E Front St Ste 200 [Traverse City, Ml |49684 014-006-00
Chippa, Michael A & Janice K 14 10304 Alba Hwy Elmira, Ml 45730 014-007-00
Pomeroy, Penny 14 10085 Alba Hwy Elmira, M) 49730 014-008-00
Sloan, Donna J 14 2977 Primrose Rd Elmira, Ml 49730 014-008-05
Croft, LLC 14 121 E Frant St Ste 200 [Traverse City, Ml 149684 014-008-10
Gates, Dale E 14 2525 Primrose Rd Elmira, M| 49730 014-008-20
O'Conneli, Rhonda L Dararah Cheryl - 14 P G Box 1 Alba, Mi 49611 014-009-00
Voelker, Oreitha M. Living Trust 23 105 Boughey Street Traverse City, Ml (49684 023-001-00
Martin, Timothy G 23 3384 Patterson Rd Elrnira, Ml 49730 023-002-00
Hostman, David J & Elizabath A 23 P O Box 158 Elmira, Ml 49730 023-002-10
Hostman, David J & Elizabeth A 23 P O Box 158 Etmira, M! 49730 023-002-20
\Warren, Michael J & Robin R 23 3376 Patterson Rd Elmira, Ml 49730 023-002-25
Bradley, Anthony W 23 3322 Patterson Rd Elmira, M 49730 023-002-30
Hostman, David J & Elizabeth A 23 P O Box 158 Elmira, Ml 49730 023-002-40
Kassuba, Evelyn M 23 520 N Townline Rd Gaylard, Mi 49735 023-002-50
Lamoreaux, Dawn 23 1906 Spruce St West Paint, GA 31833 023-002-60
Kassuba, Evelyn M 23 520 N Townline Rd Gaylord, Mi 49735 023-002-70
Croft, LLC 23 121 E Front St Ste 200 Traverse City, Ml 49684 023-003-00
Chippa, Michael A 8 Rebecca M 23 10266 Alba Hwy Elmira, Ml 49730 023-003-10
Thurston, Todd M. & Deanna L 23 515 W. Sheldon St Gaylord, M| 49735 023-003-20
Croft, LLC 23 121 E Front St Ste 200 [Traverse City, Ml |49684 023-004-00
Ray, James L 23 9972 Alba Hwy Elmira, MI 49730 023-004-10
Croft, LLC 23 121 E Front St Ste 200 Traverse City, Ml |49684 023-004-15
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Section |Address City Zip Parcel No.
Taylor, Robert W Family Trust 24 P O Box 120401 Arlington, TX 76012 024-002-00
Voelker, Oreitha M. Living Trust 24 105 Boughey Street Traverse City, Ml 48684 024-006-00
Hunley, Robert & Annette _ 24 3121 Patterson Rd Elmira, MI 49730 024-006-10
Mitbocker, Terrance AA & Mathey, Carrig 24 11030 Alba Hwy Elmira, Mi 49730 024-006-15
lAvery, James W - Wilhelm, Joanne 24 . P O Box 1232 Gaylord, Ml 49735 024-007-00
Britton, Harvet & Kimberly 24 3455 Patterson Rd Elmira, Mt 49730 024-008-00
Brittan, Harvet & Kimberly 24 3455 Patterson Rd Elmira, Ml 49730 024-008-05
Huffman, Terry L - Wooley, Lisa 24 4001 W Silverspring Blvd {Ocala, FL 34482 024-008-10
Britton, Harvet & Kimberly 24 3455 Patterson Rd Elrmira, Ml 49730 024-008-20
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Dry Hole
P&A 1969 Welded Cap
200 sx cement 20" Casing
1271
650 sx cement 8 5!3' Casing
1,116
)
through top of traverse
1,475
|
| through and above
| Detroit River - Dundee
j 2,400
|
i
through Salina
4 125

through and above Niagara

6,613

Belrofel Engineering Corporation
Figure C-1
Beeland Group, LLC.
Alba, Michigan Facility

AOR WELL SCHEMATIC
WELL # 27750
SHELL OIL; GATES 1-26
SCALE: NONE DATE: 10/06




Active SWD

Driven 14" casing

8 5/8” casing x 10 5/8° bit

350 sx cement

5 1/2” casing x 7 7/8" bit
it 265 sx cement

B2 > 116

Dundee 4 1/2" Open Hole

2417

Assume cement yield of only 1.18 ft¥/sx
7719 /R®* 265 sx ™ 1.18 ft¥/sx = 1,805 f

4.7622 fi/m® * 350 * 1. 18ft%sx = 1,967 ft

Pelrolek cnoneering Comporation

Figure C-2

Beeland Group, LLC.
Alba, Michigan Facllity

AOR WELL SCHEMATIC
WELL # 41955
TERRA; GATES # 1-23 SWD
SCALE: NONE DATE: 10/06




Active SWD

Driven

330 sx cemeant

Dundee

14" casing

8 5/8" casing x 10 5/8" bit

5 1/2" casing x 7 7/8" bit

__PRP

Open Hole

Detroit River [_] 2,330

Polrolalf cngineerng Corporation

Figure C-3

Beeland Group, LLG.
Alba, Michigan Facility

AOR WELL SCHEMATIC
WELL # 46244
TERRA; ESTELLE D1-1SWD
SCALE: NONE DATE: 10/06




Active Producer

and SWD _

Driven

350 sx cement
to surface

Perf 1,240 - 1,270

Perf 1,335 - 1,345’ |8

380 sx cement
o 980°

Dundee

Detroit River —J

14" casing

B8 5/8" casing x 12 1/4” bit

5 1/2" casing x 7 7/8" bit

52 2 151"

Open Hole

Polrolgh Engineering Corporation

Figure C-4

2,490’ Beeland Group, LLC.
Afba, Michigan Facility

AOR WELL SCHEMATIC
WELL # 42680
TERRA; CAPLE #1-18
SCALE: NONE DATE: 10/06
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N . . STATE OF MICHIGAN NOV & 1969
H ) DEFPARTMENT OF CONSERVATION .
A IR SR LOG OF OIL.. GAS OR TEST WELL
e e ] SRR : TO BE FILED WITH SUPERVIBOR OF WELLS WITHIN 30 DAYS
: | AFTER COMPLITION OF WELL (ALY &1 P. &. 1938
: . o AND ACT 328 B A. 1937}
T 26— 1% Permst No...27T50..... Doepeming Mou. -« rnvrmmeeseeeneneseens
n _E___; _ ] ) : Dlle‘r or Operator. Sball. 01l Compmny......................... crenmnadr e .
: : ' : Addeeas. . 1700 . Brasdwey., .Danvar,. Colorado. 80202, .......................
LCATE WKL A6Ct RATELY ¥ell Nao..1=2H......... Famm..... Garald.G..Gatea......... .. ... ...
Tovoakip. . .SEAY.. ... ....ciiiiiiiianiaa. County Amprim.. . ................
Location. . SERMWSHY. ................. Sec....28...... Tam wmge. SW........ Elevetion. 1306 KB . ......
=
Footage... 2830, ... .11, frae..B0OUEL . .. \{‘ ...... Weat . ... line of guarter section
g "
Typo of well... RT¥.Holo. ........... T .“)' ! 4/ { ‘ted in. 1?1-’7 b bvenemmaransasanseny
latr, GAS. SRINZ DiI3rPOSAL, ORY HOL Vr '
Bane of producing Inmtion.a;......nn ' %‘Ah‘ 1 T i
Date drilling ‘ M ell
begun........ 93369, ................. ,’t._p /Y-{ wﬂ}u‘l, ,,/ ~ented. ..., I0-9-69. ... '
H b
Driliing contractar.......Calvaxt. Eastern. ‘)Ur} lﬁﬂw .~ Srcherd Streat,. St. Clair, Michigan l
WATER ZONES wiL OR BAS Z0NES DEVIATION SURVEY ‘
- e — —_—— —_ — - N . .
NAME F RO To Aous T N Al Fnou Ta AoumT ” Run at | Decaees
{__None Nope b _ 17257 T1/5%
| SR SV N | 2234° | 19 -}
i e 25397 Ic
Y | E R S . 3305' | 1/4°
N S RO SN 1T LA
CASING AND CEMERTIKE STEEL LINES iﬁo 1° o
Size WwERe SET | Cemeart ]";?.___PIL“ RuN AT CORRECTED To Fuw =v 5179° ]___FL[!;O
20" 121" 100 sx. t Wt. None
foll by 100 sx, reg.
=7ai S '
o . . & £l Te -
%uﬁi‘b’i&m /150 ex. Eug. K11 ut. crmLagigy, I Chy” 0 Toe T o
Date Frou No. Hoces ]| oave | Feemw | Te S At
: Neone
H
: ) R D _
Rotary tools from....... o...... feet ta... BA3L ... .. feet, Cable tools from............... feet vouu. L., faet,
Nators! initial production first 24 hours.. B&A . ... .. Bbla. After acid or shot............. Bbls.
Ef gus well, cu ft. pef 24 hours.. ool Ll *. RBack pra.su J‘ PEE B8 AM.. ae i ieircatababraennn
The sbove information ia ctomplete and correct. Signed.. .5, /MM .............
Dete. .Octoher. 27, 1969 ...... ... ..., Titie.. Division. Drilling . Superiutandsnt ..

Cong. 7210

GIUE mTE FORMATION RECORD H IEVEISE SIDE (&hu in Duplicctt)

- A ‘\’ P ;:.H'.:
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Base Drift ~ Top Bedford

Sample Descrlgtihns,

Shell, Gates 1~26
SE WY SW Section 26, T 30 N, R5 W
Antrim County, Michigan
Elev. 1305 8' ¥8 .-

Set B-5/8" surface casing 1116 KB. - Samples start at
surface. Permit No. 27750. ‘ .

Drift

795-1190

1120-1235

Antrim

1235-1340

1340-50

1350-60
1350-70

1370-90

1390-95

Traverse

1395-1420

1420~37

Traverse Limestone

Shale green—gray, blocky, dolomitic.

Shale, green—gray, blocky, dolamitic, with small amount light ?' :
browm-gray. R

Shale, gray—hrown, blocky, minutely micaceous, dolomitic, with :~3
gcattered Tasmanites, pyritic. . g

Limestone, gray-tan, dense to extremely finely crystalline, slightly {“
fossiliferous, with interbedded light gray-green, calcareous shale.

Shale, light gray-green, block&, calcareous. - ;,l%
Shale, dark gray~brown, blocky, ‘acattered Tasmanites. - 3

Limestone, gray—tan, extremely finely crystalline, argillameous,
with interbedded light gray-green shale.

Limestone, brown, axtremely finely crystalline argillaceous with
interbedded brown, calcareocus, shale.

timestone, gray-tan, extremely flnely crystalline, fossiliferaus,
argilliacecus, with interbedded gray-tan, calcareous, shale.

Limestone, tam to light brown, dense to extremely finely crystalline,

_fossiliferous, glauconitic.

1437-50

ely to medium crystalline,

Limﬁstone, buff to brownm, extremely fin
dolomitic, fossiliferous. ’




%450-80
1480-90
1490-1505
1505-20

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

1520-1620
1620-40

1640-60

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

1740-50

1750-80

_Limestone, tam, dense, finely oolitie, with falr inter-oolitic

Liﬁestone, gray-white to graf-brown, dense to finely crystalline,

fosgiliferous, argillacecus. -

porosity.

Limestone, buff to brown, dense to very finely crystalline, fos—
ailifercus. - :

limestone, tan, demse, finely oolitic, with poor inter-colitic
porosity.

Limeatone, tam to brown, dense.
gﬁﬁaum, white.
ﬁiﬁgétone, tan to light bruwn;?déﬁsé;;

Shaié, green-gray, blocky, very calcareous, minutely micaczoug.,‘v _; :

Limestone, buff to gray-brown, dense to extremely finely erystalline,

argillaceous, fossiliferous, with interbedded brown-gray shale, - .

ﬁiqestone, tan to brown, dense to extremely finely crystallipe,
foasiliferous.

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

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

Limestone, buff to brown, demse to medium crystalline, fossiliferous, 1
with fair, finely vugular porosity, corals, crinoids.

Limestone, buff to brown, dense to extremely finely crystalline,
fcasiliferous. '

Limestone, cream to gray-brown, dense to medium crystalline, fos-
siliferous, argillaceous, coral, crinoid.

Limestone, tan, finely crystalline, coralline, scattered finely
vugular porosity. T '

Limestone, gray-brown, demse to very finely crystalline, scattered
fossils, argillacecus with thin beds dark gray chale.

Limestone, cream to brown, dense tbrmedium crystalline, fossi ferois.

Limestone, tan to light brownm, dense to extremely finely crystalliné,=
fossiliferous. T




1780-1800 ,‘Limeatone, cream to 1ight brown denae to finely crystalline,_i:J

B
A
t"
)
H
[H
b
Ey

”fosailiferous.
5 - e ‘
4 :
-8 180020 Limestone, tan to brown, dense to extremely finely crystalline,~:
E fossiliferous. SR ) , T
1820-30 Limestone, tan to browu, dense, traoe finely ocolitic and finely

vugular porosity.

1830-50 Limestone, tan to brown, dense £ extreme)y finely crystalline
slightly fogsiliferous. :

- toextremely finely crysta 1ine,

1850-1975 Limestone, tan to gray—brown, ‘de ~
with dark gray shale pa tings.

olightly fossiliferous, argillaceo

1975-90 Shale, medimm gray, blocky, lcareous, minutely micaoéo

trace glauconite.

1990-2070 Limestone, buff to browm, donse to finely crystalline, fossiliferoustté
crinoid coral, with scattered argillaceous partings. ‘ B

.2070-80 Limastone, a8 above, with scattered quartz cryatala from 2070 to
2090.
2080-98 Dolomite, brown, very fimely oucrOlic to finely rhombic, uith soat-

tered white medium to coarse crystals.

Bell
2098-2172 Shale, medium gray to green-gray, blocky, calcareous, fassiliforoﬁs;t”
Dundee ' ‘

2172-2240 Limestone buff to brown, dense, fossiliferous, crinoids, scattered
"spore cases", R

2240-50 Dolomite, brown, very finely to finely ‘'sucrosic, with trace inter—':
erystalline and finely vugular porosity.

2250-60 Dolomite buff to brown, very finely sucrosic, trace finely'vugular
porosity. L
2260-70 Dolomite, brown, finely rhombic, wirh fair intercrystalline and

vugular porosity.

2270-80 Dolomdte, buff to tan, very finely sucrosic.

2280~90 Dolomdte buff to tan,’ finely sucrosic to finely rhombic, with'
zones of fair intercrystalline porosity.

2290-2300 rLimestone, buff to hrown, dense 1ight1y fossiliferous.




2780-98

2798-2840
2840-70

2870~90

2850-2900 -

2900~90
2990~3020
3020-3340

3340-80

3380-3490

3490~3530

3530-60
3560-3620
3620-40

3640-60

3660-90
3690-3710

3710-40

3740-69

Bass Island

3769-80

3780~4072

Dolomite, taa to browm, very finely sucrosic, with séﬁtcered fine
vugs, probably salt filled.

Salt.

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

Dolomite, buff to tan, very finely sucrosic.

Anhydrite.

Limestone, buff to 1light brown, dense, slightly dolomitic.
Dolomite, buff te brown, very fimely suecrosic, anhydritic.
iimestone, buff to gray-brown, dense to very fipely crystalline,
alightly dolomitic, foasiliferous, with scattered dark gray shele

partings.

Limestone, buff to gray-brown, dense to very finely crystalline, .
foggiliferous, with white devitrified and buff to brown, apague chert.

Limestone, buff to brown, demse to very finely crystalline, fossil- . .
iferous.

Dolowmite, buff to tan, very finely sucrosic.

Limestone, buff to brown, dense to very finely exystalline.
Dolomite, tam to brown, very finely sucrosic,

Limestene, buff to brown, dense to very finely erystalline, slightly
fossiliferous with gray to buff to brown, opaque, gspicular in part,
chert and white tripolitie chert.

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

Delomite, tam, extremely finely sucrosic.

Dolomite, tam to brown, very finely to finely sucrosic, with fair
intercrystalline and finely vugular porosity.

Dolomite, buff to light brown, very finely sucrosic.

Dolomite, gray—-tan, dense,

Dolomite, tap to brown, demse to extremely finely erystallipe.




RPN

4072-4100

Salina .

4100-4166
4166-4340
4340-50

4350-66
4366-85 .
4385-92
4392-4410
4410-77
4477-4505
4503-4634
4634-52

4652-87

4687-4718
4718-88

4788-4822
4822-4912

Salina B

4912-58

4958~-66

4966-5066

Salina D

506684

Salina ¢ . . "

5084-5204

. salt.
}iAﬁ@ydrite.
-~ salr,

éﬁﬁﬁhydrite.

elt,

* Anhydrite.
' salt,

- Anhydrite.

Salt.

Anhyﬂrite.

Salt,
Anﬁydrite.
salt,
Anhydrite.

Salt,

f“'Dﬁiomite, green-gray, ﬁgﬁéé;'ear;hf,:very argillaceous.

" Dolomite, green-gray, dendé;‘égighy, very argillaceous.

Anhydrite, white to brown, with streaks of dolomite, tan to brﬁﬁn,
.dense to extremely finely sucrosic..’ -

Sait,

Aﬁhydrite and dolomite, as at'§912i- 

‘Salt,

' Shale, light grayigreen, blocky;. dolomitic, smhydritic,

T
g




Salina B .
5204-5512 Salt.

Salina A-2 Carbonate - Niaggtan

5512-26 Dolomite, tan to brown, dense to extremely finely sucroeie, fine
salt-filled vugs. : -

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

Core #1 - 5617-5706

5617-30 DoIomite, dense, very finely lami_

d,  anhydritic lenses, Dé 81
carbonate partings. A e

5630-40 ; 2, as above, anhydritic sh partinge in top foot. =
5640-73 Dolomite, very thinly laminated dipe of 30° filled fractures at

5662 and 5667, bleeding oil. o ‘ I
5673-81 Dolomite, light gray, mottled finely to coersely sucrosic.

5681-5706 Dolomite as above, pen point to %“ vugs, cecasional hairline fracture
grades from tight at top to porous: at base. A

Core #2 -~ 5706—5796

5706-27 Dolomite, finely to madium sucrosieﬁ‘elightly anhydritic, foeeilife:qug

pin point porosity.

5727~45 Dolomite, as above, more foseiliferOue;?increasing porosity,,@iééiuq_
stylolitie, corals. S ’ SRR

5745-50 Dolomite, as above, with pin poiet_potoeity, no fossils,

5750-61 Dolomite, as sbove, very fossiliferous, stylolotic, some amhydiite~
filled vugs. . AR

5761-72 Dolomite, as above, pin point porosity, no fossils. “"f”V". .

5772-96 Dolomite, as above, foesiliferoue;ﬂmmggy porosity.

Core #3 - 5796-5884

5796-5801 Dolomite, light gray-brown, finely orystalline, fossilifezous,
stylolitic, vugs to %", : ‘

5801-06 Dolomite, ag above, no fossxls pin point to vugular porosity.

ki s s et
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CONS 72219 STATE OF MICHIGAN
v, 5/67 DEPARTMENT OF CONSERVATION
SUPERVISOR OF WELLS

X ITmm- W PERMIT TO PLUG AND ABANDON rm
. }____ e Wi ldent
;| TWNFX OR UPERATOR 7
| elt 81! Company
TVELL WAHE _= WELL HO.
| Sorsld .
i !memr“_ $. Gotes —S¥eTIor TR .
[ : T .3
! R - N o Star ) Amtrim
"rvrr: UF WEiLL (0f{1, Cas, Pry Hols, ete.) !‘ DATE COMFLETED . LAST PROUCCTION -
. H
II.AS'T MRODUCTION  (Amount per day) oIL, WATER, GAS
[FLIGGTHG ™0 BE DONE BY PATE PLETGING WILL START
ost. § "
- el Miburten or bmmi} . :
l]PLIJm’;I.ﬁE FERNLT REQUESIED BY (Wall Owneor or Authorized Bepresentative) PATE " .
L./ Bud Rnenedy sat, 8 o
PERMLT MALLED TO :
Shell @81} Capony, % Soorge Srignas,
ALDDRESS
100 Srasdeny, Baver, Solorads
FORMATION TOPS AND OTHER DATA
ot CASIHG AND CEMENTING RECORD (Formatlon & depth, 011, Gas & Water Shows, erc.}
: ZE DEPTH NO. SACKS
| CASING SET CEMENT PERFORATIONS Slestric legs were run
| A [F 1] [ Kiov. Iﬂ.. :
[ 116 $30¢ Dr!ft ‘
| ”Ialul Information wa & relensed,
»

PLUCGING REQUIREMENTS:
M#lllplnum'ﬂuuh“nmdmm . the Niageren and to the .
spet ’

i AR ssme, Pull deil) pige te Mizg®
ol um'mwamummmmmmwu:v::mm.

Nﬁdﬂllplphﬂﬂ' and spot 35 seshs thraugh tihe tep of the Traverse. Ml
0 1130' and spet 3§ socks of cament -

™
& ond 2 ansings te be shanderad with
asp with steel plate ad comant.

Flugging raquiresents outlined sbova sre to be axzscuted io sccordsnce with the provisions of Act 61, P.A. 1939, and/or Act 1¥a, P.A. 1937, aud the
rules snd regulations issued and adopted thareunder. WOTEr THE PLUGGING OF THIS WELL CANNOT BE AFFROVED UNTIL THE PLUGGIHG IS CIJHPI.ETI'D. CELLAK, |

RAT HOLE AND PITS,FILLED ANU THE LOCATION HAS BEEN CLEMEED AND LEVELED.
A
FIELD OFFICE DAk

-Cadi tlae




| pereat 27780
e, Shell 011 Company .

| U Gersld G. Gates V<387
Twp Star e Bntrim )
l .-me SE MW SW ae 26 4 30N g 5W
i * Prnm . nteeh * frowr lins ol 34 Ren.
) anrk * fron progarty ilie
€l keaetar Hallibur Lo tr Oovre H
| o 10/8/69 o
) ARG R
' i Hize ‘ Louxts Pl
| ; A 20" iz {100éd
76 "o
' | A \ 1115 (55%+)
| - ] ﬂ"'
, i P e l
i MUTEIEH M AN Y CRAMBRTING RO
i [rnim Uan ‘ B Sarke i Hipmpany
i
ay-
L1 |
i e’
FROPAHIIOAT, FOIMATTHIN IRt}

mreeoten 12928 G pruy fnils: 10/8/69

Porite b 208
. Pay plugygedd

@ v 6613

(A 1] 4
ipun D EA :

T Al

Viug (mp-. .. - con




Run DP to 5800' & spot 60 sax of cement €
thruy & above the Niag, & to the A-2 2one.

' spot sax of cement

thru the Salina. Pull DP to 2400' & s’
60 sad cement thru & above Dd.-Det, Rvr.
section. Pull DP to i1475' & spot 35 sax §
_ thry the top of the Trv., Pull DP to 1130

__to_he abandondd w/well. Cot csgs. off.
_Jthlm_gqo;md_LeueJ_E_cap_mLﬁie&l—Plﬁte

L. _cement
. —@

]

.

65-14




o

DEPARTM Es;‘r?TgFogA%ﬂ%;lFﬁ SOURCES AFK 1 41563 PERMIT NO./DEEPENING PERMIT NO. TYPE OF WELL (aher complation)
GEOLOGICAL SUAVEY DIVISION 46244 Brine Disposal
_ P.O. BOX 30028, LANSING, MICHIGAN 48909 RO G ANE
. RECORD OF WELL DRILLING OR DEEPENING BART STAR
: _"j;}APPﬁoPnlATE BLOCKS, FOR ITEMS NOT LISTED SUBMIT ATTACHMENTS,
JIRED BY AUTHORITY OF: WELL MAME & NUMBER
K ACT 61, P.A. 1939, AS AMENDED. ACT 315, P.A. 1969, AS AMENDED.
1Suhm'n‘ 2 cAopiJas wil#in 30 days D {Subrnit1 2 cuApie; watha 60 days Estelle D1-1 SWD
ol completion.) of complation.) SURFACE LOGATION
NON-SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY AESULT IN )
FINES AND/CR IMPAISONMENT. SE %of GW Y of SW % Section 1 T30N R 5W
NAME AND ADORESS OF CWNER TOWNSHIP COUNTY
Terra Energy Ltd. Star _ Antrim
1503 N. Garfield R4. FOOTAGES:  NORTH/SOUTH EAST/WEST
Traverse City, MI 49684 339 Ft from S Line and 769 Ft. from W Line of % Sec.
NAME AND ADDRESS OF DRILLING CONTRACTOR SUBSURAFACE LOCATION (if directionally drilled)
Bigard/Drillers Inc. NA 1w of Y of % Section T R
1315 N. Mission Rd. TOWNSHIP COUNTY
Mt. Pleasant, MI 48858 | NA NA
DATE DRILLING BEGAN DATE DAILL. COMPLETED DATE weil COMPLETED FOOTAGES: NORTH/SOUTH ] EAST/WEST
10-19-92 10-24-92 11/10/92 NA Fr from Line and Ft. from . Line of % Sec.
! TDTAL DEPTH OF WELL FORMATION AT T.0. PROD. FORMATION(S) FEET DHRILLED — CABLE TOOLS FEET DRILLED — ROTARY T_OOLS
- [PMerp33g L9 Det. River Anhy none From To From 0 To 2330
| DATE OF TST INJECTION INJECTED FORMATION SOLUTION FORMATION ELEVATIONS
Dundee NA ke 1404 n[RF. | AT t. Jord. 1394 n.
1 CASING, CASING LINERS AMD CEMENTING, OPERATING STHRINGS PERFORATIONS
1 SIZE | 'WHERE SET CEMENT FT. PULLED NUMBER . _DPEN
14 53 driven DATE HOLES INTERVAL PERFCRATED YES | NO
8 5/8 807 330 Open Hole Interval
5 1/2_ 2129 310 2129 - 2330
GROSS PAY INTERVALS ALL OTHER OQOIL AND GAS SHOWS GBSERVED OR LOGGED
FORMATION CIL OR GAS| FROM 70 faTl8 WHERE OBSERVED (X)
FORMATION OR GAS DEPTH oy wd T T 50
NA ples | Oga § Pits Line | Log. Up
| NA
|
|
STIMULATION BY ACID OR FRACTURING WATER FILL UP (F.U.) OR LOST CIRCULATION (L.C.) (X)
| DATE INTERVAL TREATED ° MATERIALS AND AMOUNT USED FORMATION FuU.|LC.| DEPTH AMOUNT
- [[0/29792 2129-2330 7000 gal 157 RCI I
|
MECHANICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED BACK
BAAND xX) LOG TYPES LOGGED INTERVALS DEPTH | CORRECTION || RUN AT | DEGREES || YES | NO | OEPTH
| Schlumberger 110 1028 run none
‘ Birdwell
E
‘ PRODUCTION TEST DATA
' "y Bbls/day GRAVITY — °API COND. Bbls/day GAS — MCF/day WATER — Bbls/day | H,S — Grains/100 c. it { B.H.P. AND DEPTH
| NA NA NA NA NA NA NA
i AM RESPONSIBLE FOR THIS REPORT. THE INFORMATYION iS COMPLETE AND CORRECT, 7
DATE = NAME AND TITLE {PRINT) SIGN %
94/ J/;?S Stephen J. Savoie, Geologist -

/‘&/
NOTICE: AEPORT COMPLETE SAMPLE AND FORAMATION RECORD, CORING RECORAD AND DRILL STEM TEST INFOAMATION OM REVERSE SIDE, PR 7200-5




#46244

FORMATION RECORD
(ATTACH ADDITIONAL SHEETS IF NECESSARY)

TOPS TAKEN FROM:
[7] DRILLERS LOG m SAMPLE LOG [l ELECTRIC LOG
ra

1)

SRR "% lor

1504°%

oM FORMATIOM

g‘ ! TO (TYPE, COLOR, HARDNESS)
L

NS

IF WELL DIRECTIONALLY DRILLED, ADD TRUE VERTICAL
DEPTH FORMATION TOPS WHERE APPRQPHIATE.

FORMATION .
FROM ™ {TYPE,.COLOR, HARDNESS)

2222 2315

Dolomite and Lime-
stone, brown tan,
fairly clean,
fogsiliferous,
finely sucrosic

1522 Shale and limy Shale,
gray, interbedded

with Limestone, as

1506

1522

1850

above,

dense

Limestone, brown tan
gray, argillaceous

texture in part,
microcrystalline
to extremely fine,

in part, mostily good to poor porosity

fossiliferous,
cherty in part,
microcrystalline
to extremely fine,
dense

Shale and limy Shale,
gray, interbedded
with Limestone and
shaly Limestone,
dense :

IIDETROIT RIVER ANHYDRITE
2315 2330 Anhydrite, white

1850 2027

IF WELL WAS CORED, ATTACH CORE DESCRIPTION

DRILL STEM TEST DATA

BELL SHALE
2027 2110

Shale, gray, mostly
non calcareous,
soft texture

LIMESTONE
2174 Limestone, brown
brown-gray,
argilliaceous,
mostly fossil-
iferous, trace
residual hydro-
carbon stain,
microcrystalline
to extremely fine,
dense to poor
porosity

Dolomite, tan buff ,
mostly clean,
gsomewhat fossil-
iferous, sucrosic
texture in part,
vuggy in part-
large white dolo-
mite rhombs, '
extremely fine to
microcrystalline,
good to fair
porosity

‘wiINDEE
2110

2174 2222

LIST ATTACHMENTS:

GEQLOGICAL SURVEY USE ONLY

REVIEWED BY:

OATE OF AEVIEW:




#4 6

2 4 &

FORMATION RECORD
{ATTACH ADBITIONMAL SHEETS IF NECESSARY)

ELEVATION USED:

4 KB

GEQLQGIST NAME:

E. Taylor

TOPS TAKEN FROM:

I'l! ELECTRIC LOG ~

[] DRILLERS LOG _[X SAMPLE LOG
rd

M

TO

FORMATION
{TYPE, COLOR, HARDNESS)

FAOM

TO

FORMATION )
{TYPE.COLOR, HARDNESS)

NOTE:

IF WELL DIRECTIONALL

Y DAILLED, ADD TRUE VERTICAL

DEPTH FORMATION TOPS WHERE APPROPRIATE.

SUNBUR’

f SHALE

800

ELLSWO]

950

RTH SHAT,]

Sand, gravel and
clay beds

Shale, black-very
dark brown, carb-
onaceous, Ffissle

15

950

ANTRIM

1180

SHATE

1180

1256

1296

TRAVER]

1256

1296

1319

EE _FORMA

Shale, gray-brown
gray-green gray,
very banded, silty
in part

Shale, black-very
dark brown, very
carbonaceous, non-
calcarecus, grainy
texture, fissle,
trace disseminated
pyrite, 1% to 10%
gold spore fluor-
escence

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

Shale, black, very
carbonaceous, non-
calcareous, grainy
texture, fissle,
minor disseminated
pyrite, 10% to 20%
gold spore fluor.

FION

1319

1375

Shale, brown-gray.

mostly calcareous,
limy in part

TRAVERSE

i LIMESTC

NE

1375

1404

1444

1404

1444

1506

ILimestone, brown-gray,
argillaceous, fossil-
ferous, microcryst-
alline, pyrite
inclusions, dense

Shale and limy Shale,
gray gray-brown,
interbedded with shaly
Limestone and Lime-
stone, brown-gray, dens:c

Timestone, brown-gray,
argillaceous, fossil-
iferous, cherty in
part, algal mats,
microcrystalline to
extremely fine, dense

IF WELL WAS CORED, ATTACH CORE DESCRIPTION

DRILL

STEM TEST DATA

LIST ATTACHMENTS:

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY:

DATE UF REVIEW:




UNITED STATES ENVIRONMINTAL PROTECTION AQELNCY

a . ‘ WASHINGTON, 0.C, 20480 e '
ZEPA PLUGGING AND ABANDONMENT PLAN  Pege pes ot 9

WILLNAME & HUMEER HIELD HA-ME. L_EA.SE KAME & KUMEER KAME ADDRESS, & PHONE KUMBER OF GWNER/DPERATOR
ESTELLE #D1-1 SWD ) TERRA ENERGY LTD.
Bart Star Antrim Gas Project 1503 ‘N. Gzrfield Rd.
Traverse City, MI 49684
Leckle Wil Ang Dutline UnK Dn srarg COUNTT RTATE PR T Myl BIA
s " 1‘—" - 1
oAt d.:a:rru ¥ | ANTRIM ' nending
[ LS B ] BURIALL LOCSTION B15CAIFLDN )
b L4t | 3F oy W Section 1 T30N-RSW Star Twp. .
...'+ —‘L + ~L . LOCLT WiLh A TWO BIALCTIONL F10M ATARKET LNE) ©F BUARTLA S1CTIDR SR8 SULUKD VAT
'T‘" -;-4—" Surisca Co g
o _'__L Jo b _L ‘I— Locanon 227 i From 7S] 2 Line Of Dusrier Section
' | ' l H H And _7?_9___..!!. From {E/W) Line Df Quarter Socien
w -;— ) | 1 11" TYPE OF AUTHORIZATION WELL D Cunsl
n B i 0 Manrdsn
HE =411 R pdridost Ferme AcTIvITY D Mormrious
+- _l_ D Aol N Clase ¥
e ++ o D Arse Parmil x Brins Diszenat
: o o S Number of Walls (i e
I . -t I Ares Parml D Hrdixarton Sietspe
1 | : D Causn
1 U.5 EPA Pormit Humbse! 1 D Can¥Y
CASBING/TUBING/CEMENT RECORD AFTER PLUGBING AND ABANDONMENT | rcawentriar o
e -m-:h-un. '-o-::-:u; tl--}‘?.?.;" A ‘—"-“" - X‘ﬂu Bateecs Method
14 54 0 30 L Driven NA )" The Do Bt Mothed
g5 /g 202 OO0 | I000 ~ 17 1/4 | 0z A ] 0 Tne Yoo Pk Mathed
[51/2] 15.5F 21725 7175 ¥ ™00 0z O Othe, Exsin: '
- N P74 =4 | '
CEMENT VO PLUG AND ABANDON DATA: [Piugr 1 {Pivpt 2 IPs JPwg s 4 [Poge D {Paps  |Pwge
SiTEW Fel @ Pra 5 Wi Prug Wil B9 Frared frchel! 4 3/4 51i/2 F1/2 §5 /27
Cattwinre Yoc of Fiug IR ) i 7125 187 Q50 {surf
Merewsd Toe o Mg 1) 1p 3 \F A
NA KE KL NA
Dagtn be Benem oF P th) 2425 2125 1 105U § 50
Srehl ¢ Comint it B4 Ungc 37 30 24 b F
$hrery Vetumd 1e b Ut e fey 4} FIVN 35 IR 7
Sivrry W iib 790t ) 6135.6 £15.6
Vyrd ¢ Co=anl bpicer & Cingy Mpip-ogl Ups 2 13 }_6 = 5}. i }. 2 '}‘.
Tt @ Panipds U )

. DESCRIPTION OF PLUDGINO PROCEDURE .
Circulate and balance hole, ] Thru tubing

spot 37 sx cement plug at 2125, pull tubing t01875 and spot 30 sx plug. Pull tubing
to 830 and spot 24 sx plug. Pulltubing to 50 and spot 6 sx plug. Plug rat and mouse holes
with cement. Cut casing 3 feet below ground level and weld on 1/2" steel plate.

CITIMATED COST OF PLUGGING AND ABANDONMENT

Caminl 8. 1800,00 Cast ron Bridpe Piug .

Lol P Cominl Rausme’ ]

B o Pulimg Unn rOWVAREY sz g reou s 200,00
CERTIFICATION

icertily under the penalty of law that | have personally examined and am familiar with the information
.fubmr'rred in this document and all sttachments and that, based on my inquiry of those mdividuals
immediately responsibie for obtaining the information, | believe that the information is true. accurale,
andcomplete. | am sware that there are signiﬁcam penalties for submitting false information, including
the possibility of fine and imprisonment, {Rel. 40 CFR 144.32}

NAME AND OFFICUWL TITLE hfhasn type or print) SIGNATUR DATE SIGNED
Stephen J. 3Savoie, Geologist %7_“ 7/%’2_

R

EPA Form 7520-14 [3.84) IV -
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* BAOIKALWILL CONITAUCTION DURING OPLRATION PLUGGCING AKD ABANDOKKINT CORSTRULTIOA
ESTELLE # DI~ 1 SWD EsTeLtE #DI-1 SWP
Surlses Burlses
e —————rE i S———

Too Piug bntermal

e S

—— i '
t)
1" bl Mq
—_—1h)
] L
$vrisce Gurtaze
Cning ..E_.—Il!..l Coring == 50 ih)
*USDW Baxs Piup
h:;bu! "
vLDW, J30tm 125, :
w122 N e usnwn-u_.._?""m
’fwﬂ\ 'hn::::hl - * jntprmadisle
40 L =
i ol ’ A )

ter O ¢ur
e 'Euu

Lemen
* tntermediate (;f,—#ﬁ 3 o Wntarmeslaly
N Carinp ] N b Conng/R22€ (1)
1\ * phigdla Py intervsl '“\\\ jeso°
§ Mﬂu u!.hZﬁu.} % Q»
\ v N
\ N \.lI-
N N
] 'l._onq Stng Cvi/RIp R::
\ Poini Piug iniprey' - N Q ¢ Lonp Bning
Q M—"‘LI 0 i) N \ £ 1;(“: Dupth

pa tN N ‘ ﬁl .
Ser D! S Porhe N
Comenl e tH.) QE E Dopth 675 872 1) . % ::l

A otiem Fag Dapth N N
‘Q | A2 Sy e 1254 10) % %

N‘A i [ 314 » hte \ b i  {]
Parforslion) 277 cm‘cﬂsm D:n:h“ ' 1’:‘1‘? - cﬁn;éﬁﬁm
Hok Bird ke tin) a5 ' .D'l"ha-—u: {h) . N 'Dsrlé_‘!isﬂi}
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* My NaTLppJq-' -un} Information :;:Y‘:;;Y“::-d:uoml Information

GTTOT ATUGPIN AT D CF FERTORATED INTERVALS AND INTERVALS WHERE CASINGD WALLBE VARIED |

§ oy gt Busmie 7P o oy,
Comirey From 1 Formstinn Mers

OFEN HOLE A2y AH3 9 Nundee St Koy {&Li—-—‘—"_‘




SR P - T
TP OF WL w-ru'o-w'k 1998

DEPARIML WE:A‘IJEI:“#.M - T [PEAMD MO BLEPLAG PLAMT hO
. GLOLOGICAL SUAVET DIVIBIDN . GAS /DISPOSAL
FO BOR J0M LARSING, MCHIGAN v LA AERTY NANE
. RECORD OF WELL DRILLING OR D=EPENING TV WAL
; UEL APPROPRIATE BLOCKS FOR iTEME NOT LIETED BUBMIT STTACHMENTE w
RLOURED BY ATHORITY OF WELL HAME B MUMBER
L Dmeeawmatuowe 0 es seaspEe | CAPLE #1-19
J o sompint & compnin | BURFACE LOCATIN
! NONSUBN ' - 4% A TALSW CATION OF THIS (NFORMATION MAY MESULT W NE % of SE % of SE w section 19 730N R 4W
‘ NAME AND ADDRESE OF OVNER TOWNSHIP
TERRA ENERGY, LTD. - BAYES “OTSEGO
1503 N. GARFIELD ROAD FOOTAQES  WORTA/SOUTH ‘E-'s'-"""
TRAVERSE CITY, MICHIGAN k49684 970 Fi wom S wins end 49 wom Line of w Sec
NAME AND ADDAESS OF DRILWG CONTRACTOR s SURSURFACE LOCATION # odectonsny disied)
James Bigard Drilling % ol % of % saction T A
P.0O. Box 509, 1315 N. Mission Road TOWNSHIP lm
£, MI 43804
OAE O . ING BEGAN DATE DRILL COMPLETED [OATE wELL COMPLETED FOOTAGES  NOATH/SDUTH EASTAVEST
11-13-89 11-19-89 |12/11/89 Ft. trom Line and Ft. from tine of % Sac.
TOTAL DEPIN OF WELL FORMATION AT 1D PACD FORMATIONSS) FEET DRILED — CABLE TOOLS FEE) DRELED — ROTARY TOOLS
Dreer 54,90 Det Riv Salt] antrim From To ]Fram 0 To on
TaTE OF FINGT NJECTION | INJECTED FORMATION SOLATON FORMATION ; ELEVATIONS .
Pending Dundee KB.1360 Nh|RF. " kAT n 601347 ®
EASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SIZE WHERE SET CEMENT FT._PULLED | NUMBER OPEN
14 51 Driven DATE HOLES INTERVAL PERFORATED Yes | w0
R 5/ 940 1700 5% 35765 POz 1278 | 66 |1288-1287 X
150 sx class A 22 |1337~-1347
8 1/2 2151 100 sx 35/6> poz
Y80 sx class A

ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED

GROSS PAY INTERVALS
FORMATION I OR GAS§ FROM 0 oL WHERE OBSERVED {X)
- FORMATION OA GAS DEPTH Ga [
ANTRIM GAS 1205]1284 B oo | pe Lime | S | 0
1320]13
|

WATER FILL UP {(FU) OR LOST CIRCULATION {L.C.) (X}

STIMULATION BY ACID OR FRACTURING
DERTH AMOJUNT

DATE INTERVAL TREATED MATERIALS AKD AMOUNT USED FORMATION FujlLE

12/11 11244-1274 2 000 Sei N

1337-1347 3%8 85X 20740 sand -
100 sx 12/20 sand
244 bbls 1 iuld

DEPTH CORAECTION DEVIATION SURVEY  PLUGGED BACK

MECHANICAL LOGS, LIST EACH TYPE RUN
BRANG (LY] LOG TYPES LOGGED INTERVALS DLPTH | CORAECTION || AUN AT § DEGREESH YES |NO | DEFTH
H nlurnoeugg MQ Iggs un
Borgwe: l
? ] {
J I j
| PRODUCTION TEST DATA
O <= Biis day GRAVITY — "aP} COND  Bbis/day GAS — MCF fday WATER — Buit/aty [ hyS — Giens/ip0cu #t |BHP AND DEPTH
39 13

} AM RESPONSIBLE FOR THIS REPORT. THE INFORMATION 18 COMPLETE AND COARECT.

D"/ﬂ/?a

NAME AND TITLE (PRINT}
SBtephen J. Savoie, Geologist




FORMATION RECORD ., HAbEO
(ATTACH ADDITIONAL SHEETS iF NECESSARY)

it GLOUOGIST KaML TOPS TAREN FROM
KB 1360 Sterhen J. Saveie {0 DRILERS LOG [J SAMPLE LOG _ [] ELECTRIC LOG
Faou To [1YPL. COLOR. WARDHERS) ey 10 17PE COLDA, RN 581

_“NOTE. W WELL DIRECTIONALLY DAILLED ADD TCAL
DEPTH FORAMATION TOPS WHERE mnoimuﬁ.mm ver

833 Base of Drift
1205 Dark Antrim
1354 Traverse Fm
1404 Traverse LS
2062 Bell Shale

2141 Dundee
2472 Det Riv Salt
2450 o)) )
833 1165 Shale, light to med gray,

soft, firm, calc

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

1205 1284 Shale, black, firm,

fisgile, carb. IF WELL WAS CORED, ATTACH CORE DESCRPTION

PARILL STEM TEST DATA

1284 1320 Shale, light to med. gra
firm, calc.

. 1320 1354 Shale, black, firm
fissle, carb.

1354 1404 Shale, light gray, firm,
calc.

1404 v 2061 Limestone, tan to light
ray to white, with scatter
of shale, light gray

soft, cale.
2061 2141 Shale, light gray, soft,
) calc.
2141 2472 Limestone, gray to tan to

brown with scattered dolomifle
& anhydrite beds.

72| 2490 Salt

LIST ATTACHMENTS:

SRS |
GEOLDGICAL BURVEY USBE OMLY P




STATL OF M HitaN

DEPA&'&%V&IL%FL_ xggfa'i«"é:'nﬁgws R PERILY Wi TP OF will
LANSI1G MICHIGAN 48509 52680 Dry Hole
FEOURED B AUTHORITY OF “";;”R‘:';’;ER:; T1o L. semmaues tanso
JZ AT BL PA 1929, AS AM(NDED [T ACT 315, P , AS AMENDED
- L AGT 315, P& 1969. A3 1503 North Garfield Road
APPLICATION TO (Submit 4 copies): Traverse City, Michigan 49684
DX CHANGE WELL STATUS [ PLUG AND ABANDON
::3; é:a:':;sg;"ua ?n FALSFICATION DF THIS ovi DAMATNG wAY RESULT M FINES P p—
CraL3E OF WELL STATUS REGUESTED FOR. WILDCAT )
— PLUG 8ACK [ EXTEND PLUGGING {T.A) EPEHFDHATE WELL NAME wE MO
T~ CONVERT TO INJECTION OR DISPOSAL WELL [ OTHER CAPLE 1-19 :
WELL LOCATICA,
[T ACIDIZE (315 ONLY) X FRACTURE @15 ONLY) NE .% of SE % of SE 1 Section 1 30H p 4W
LAET PAGOUCTION | IKIECTADL AND TYPE OF b LD TOWNSHP COLNTY 1
wAmcum pav day 8 WuETLOn Predsure) HAYES CTSEGO j
N PRODUCEDIVTLZED :
Never Produced “?ﬁ%%?“ nmﬁi *
woR- 10 BE DONE BY. ) APPROVAL MAIED slmTr;; DATE
TERRA ENERGY LTD. . 12-1-89
3 CASING AND CEMENTING RECORD
! AOE DA 1 CASING DIA & W1 T DEPTRS SET CEMENT QUANTITY TYPE ADDITIVES CcmT TOP PERFORATIONS
' NA 14 56' I Driven
12 1/4" 8 5/8" 9267 1200 sx 33/65 poz 1350 sx class ﬁ Surta
2 2/8"|5_1/2" 15,5¢#]  2151' }100 sx 35/65 poz 280 sx class N 80"
i
FOAMATION RECORD (Formauon ana ospin, od, Qes and waisr s i )

BOD 83§

Dark Antrim 120

Trav Fm 1354 EDLOGICAL SURVEY
Trav Lm 1404

Bell Shale 2061 AU

Dundee 2141 G 15 1994

TD 2490

Permits & Bonding Unit

OETAL PROPOSED PADCEDURES . .
Rig up completion rig and set retrievable bridge plug at 2100 . TIH with
caging gun and perforate interval from 1240' to 1270$ and 1?35'_and 1345"
with 4jspf. TOH with casing gun and TIH with tubing to 1140°. Rig up

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

DaF ADDIFIDAAL AEQUAEMER"S

[ reAME 5.LATURL 1ARIE0 Aupresaniativg L\

MWilliam C. Quinlan, Geological Engineer

" en T M TFy fere

fs ryS1E el CORES OF WEZE PLUGLING PR7200-5) A TO B FRED Wilmk X DAYS




UEPAHTMESJ‘?TDEF'O;A'IN"U%L RESOUNCES
GEOLOGICAL SURVEY DIVISION

LANSING, h’al‘!canAN 48508
USE APOROPRIATE BLGCKS. FOR ITEMS KOT LISTED SUBMIT ATTACHMENTS.
AEQUIRED 8Y AUTHORITY OF:
(3 ACT 61, PA 1939, AS AMENDED [] ACT 315, PA 1989, AS AMENDED

Sl

PERMIT NG,

TYPFE OF WELL
42680 Gas
FIELOFFACIITY NAME
Wildeat

WELL NAME & NUMBER
Caple #1-19

WELL LOCATION

NON SUOMISSION AND/OA FALSIFICATION OF THIS INFORMATION MAY RESULT ot SE % of SE w Section 19T30N p &W
iN FINES AND/OR IMPRISONMENT, -——mﬂfm COuNTY
RECORD OF WELL: [ PLUGGING (X REwWORK '{ Haves Otsego
{MAIL THREE COPIES TO THE DISTRICT OFFICE WITMIN 30 DAYS AFTER TOTAL OEPTH FORMATION
COMPLETION OF PLUGGING OR REWORK) 2490 Detroit River Salt
NAME AND ADDRESS OF WELL OWMER NG/REWORK STARTING DATE PLUGGING/REWCIRK COMPLETION DATE

y7-89 12-12-89

Ltd.

Terra Energy

1503 N. Garfield Road MECHANICAL LOGS RUN

""\/;3 \}\[Q_l\ OV ‘erm Arren rewons

Traverse City, MI 49684 ' GR/CCL
él ,r MPLETED FOR FORMATION AMD ZONE
\J\ e "T}L < 5 Antrim Shale
CASING 8128 | WMERE SET | AMDUNT REcon ’ IDGES OA PLUGS DEPTH PLACED|SACKS OF CEMENT & AGOITIVES
5-1/2 2151 NA .. vridge plug 1425 NA

DI A SERVICE COMPANY PUMP MUD, SPOT CEMENT. DR SET BRIDGE PLUGS?
IF YES, GIVE NAME AND ADDRESS,

Dowell Schlumberger
Kalkaska, MI 49646

PERAMITEE'S PLUGGING WITHESS

m:mmammmm.mcn;mmmmaﬁcaem
AFTER PLUGGING? W YES, GIVE DETAILS.

NO

WELL PLUGGING/REWORX CONTRACTDA AND ADDRESS

....... § Phoenix Operating Company
1623 Northern Star DRive
Traverse City, MT 49684

K1 ISSUED PERMIT
] WITNESSED PLUGGING

——Jack Taghe
NAME(S) OF DRR WR!;;N‘I'ATNE WO
Andrea Sullivan

WELL CASING RECOAD — BEFOR N W
Perlorations ) ot Fracture

Casing Cement Parforations :
Size Depth Sacks Typa From To ﬁw ¥ plugged, how? :
14 36 NA NA A 1
8-5/8 926 20071501 POZ/A vihit
5=1/2 | 2151 {110/280 ) POZ/A : Bonairg™ :
Pﬁ'“"“ I
WELL CASING RECOAD — AFTER REWOHRK {indicate additions and changes only)
Canng Cament Perforations Atid or Fracture Pericrations
Siza Duptn Sacks Typs From To Treatment Record ¥ plugged. how?
5-1/2 ] 2141 J0Q/280 [ 00z/A | 1224 1274 | acidiz -
: 1337 1347 }2:490 with 2000 gal HCI
" T
970_0!10 Scf N?_ 300 sx
mvlm_gaﬁ_’_lmdr 1220
fluid. I

GESCAIBE N OETAIL HOW WELL WAS PLUGGED OR AEWORKED

Move in Pool rig, rig up. TIH with tubing and acidize open hole section with 1000 gal 157 HC]
and 1000 gal 287% HCl acid. TIH with CIBP set at 1425'. TIH with perf gun and perf 5-1/2%

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

- MCF N2 foam,
in well.

300 sx 20/40 sand, 100 sx 12/20 sand, 243 bbls fluid. Flow back frac and shut




népﬁ:ﬁ .;Sa;iauqnm B e o
. GEOLOGICAL SUHVEY D |_42680 _Gas
BOX FIRLOIFACIITY NAME

’ : LANBING, MICHICAN 48909

k USE AFPROPRIATE BLOCKS. FOR ITEMS NOT LISTED SueT ATTACHMENTS. dildcat

: REQUIRED BY AUTHORITY OF: WELL HAME & MUMBER

T ACT 81, PA. 1939. AS AMENDED [] ACT 315, PA 1989, AS AMENDED ﬁle_#_‘l.-.m
LOCATION

. NON-SUBMISSION AND/OR FALSI¥ICATION OF THIS INFORMATION MAY RESULT section 19 7 30N n 4W
E N FINES AND/OR IMPRISONMENT. %m,,“ of SE_% o SE LR 197 2

: RECORD OF WELL: [] PLUGGING REWORK | Hayes Otsego
! {MAIL THREE COPIES TO THE DISTRICT OFFIGE WITHIR 30 DAYS AFTER | TOTAL DEFTH FORMATION
COMPLETION OF PLUGGING OR REWORK} 2490"
NAME AND AGORESS OF WELL OWNER PLUGGINGAEWORK STARTING UATE PLUGERING/AEWORM COMPLETION DATE
Terra Energy Ltd. (07-27=090 07-
1503 N. Garfield Road - TOTAL DEPTH AFTERl ASWORK 1W LOGS RUN
Traverse City, MI 49684 L__2490f :
. WELL COMPLETED FOR FORMATION AND POME
Gag/Disposal =~ | _Antrims
CASIRG SI7E W. ERE 5ET J AMODUNT RECOVERED R RIPFFED TYPE OF BRIDGES OR PLUGS DEPTH PLACED] SACKS OF CEMENT & ADDITIVES

A T
3 [ 2R :\\n LAt

WERE TOOLS. TUBING ETE. I.QSI“DHL!FI m%@g DIDAMGOMPANVWMWCEMENT OR SEY BRIDGE PLUGS?
AND ADDRESE.

T ET

CASING,
AFTER PLUGGING? IF YES, GIVE GETALS. IF YES. GIVE NAME
'b
\id .
WELL PLUGGING/REWORK CONTRACTOR AND &lﬁ PERMITEE'S PLUGGING WTNEES

NAME(S) OF DNR REPRAESENTATIVE WHO: [ isSSUED PERMIT
[0 WITNESSED PLUGGING

WELL CASING RECORD -— BEFORE REWORK

Casing Cament Perforstions Acid o Fractwe Pariorstions
Size Dapth Sacks Type Froem To Treatmant Record ¥ plugged, how?
. FAL 86" HA NA
R-'-‘-/R 926! gr_)grftm PQZ/CT
5-1/2 | 2151°' | 100/280 | POZ/CLA

WELL CASING RECORD — AFTER REWORK {(indicate additions and changes only)

Casing Cement Pariorations Actd or Fracture Periorations
Size Depth Sacks Typa From To Traatmant Recovd L] plugoed, hev?
IRV LT NA NA
8-5/8_ 1926 200/1350 § POZ/CIA

5=1/2 12151' 100/250 POZ/CIAL 1244 1274 _ |

| 3560 gal Fe acid
30,000# 20/40, 10,000# 1337 to 1347
12/20 sand frac

DESCRBE N DETAIL HOW WELL WABR PLUGGED OR REWORKEDL.

Acidize pq w/1000 gal 157 HCL and 1000 gal 25% HCL. TIH with CIBP to 1425’ and set. Spot
250 gal 157 Fe at 1350'. TIH wtih perf gun and perf 1244' to 1274' and 1337' to 13&7' with 4
jspf. Acidize perfs with 3400 gal 157 Fe. Flow back frac. Drill up CIBP at 1425'. TIH with
Arrow XLW packer and set at 2096' TIH with 29 jts 2-3/8" tubing, dual packer amd 36 jta 1,9"
tubing and sting into at 209%'. Set dual packer at 1202'. TIH with 36 jts 1.9" tubing and
circulate corrosion inhibitor with tubing/casing annulus. Sting into dual packer




tiaty L
CIPAhIMI AT OF ha

T TY

K Tusas Al SOUCACES
WEOLOGICAL LURVLY DivisiOn

PO BOx 30028 LANSING MICHIGAN 48908

RECORD" OF WELL DRILLING OR DEEPENING

Uk APFROPRIATE BLOCKS FOR (TEMS ROT LISILD SUbwT ATTACHMENTS
REOUIRED BY AUTHORITY OF

[T act et Pa

Of LOMpHOn )

SNOM SUBMISSION ARD:OR FA
FiMES AND/CR IMPRISONMEN

V519 AS AMENDLD
1Subimit 2 cops willun M G4 g3

O Acy 315 pa 1380 a5 AmeENDED
(500ma0 2 oo wivn &0 Obrb

o cormnpasiu-. |

;SIFICATION OF TrtS INFORMAI SR MAY RESULT IN

o e e
PLbwis T Mo Lokl oo Fpmie o

41955

THrL OF wier v 0 orem

Salt water disposal

FalLL F ALty hawmy

Star "23" Antrim Field

WELL NAME & NUMBER

Gates #1~-23 SWD

SJRFACE LOGATIDN

SE wol NE % of NW w Secion 23 T30N ROW

NAME AND ADODRESSE OF OWNER
TYRR4 EXERGY, LTD.
1503 K. GARFIELD ROAD
SRAVERSE CITY, MICHIGAN Lo&BL

TOWNSHIP COUNTY
STAR ANTRIM
FOOTAGES  WORTHAOUTH LAST/WEST

1250 Ft rom N Line and 10G1 vom E Lne of % Sac

HAME AND ADCALSS Of DRILLING CONTRACTOR

Lachlan Drilling

SUBSURFACE LOCATICH (i oescvonesy orusd)

% of % of % Secton ¥ R

P.O, Box 548 TOWHSHIP COUNTY

Evart, Michigan 49631

DATE DRILLING B.GAN OATE DRILL COMPLETED  |DATE WEit COMPLETED | FOOTAGES  WORTH/SDUTH EASTWES!
5-10-89 5-15~89 - Ft from Lina and Ft. from . Line of 4 Sec

TOTAL DEPTHM OF WELL FOAMATION AT TD FROD FORMATIONS) FEET DRWLED = CABLL TOOLS FEEY DAWLED — AGTAAY YOOS

Drier 2511 109 Dundee None From To From o To mn

DATE OF FIRST WILCTION | INJECTED FORMATION SDLUTION FORMATION ELEVATSONS 4

Pending Dundee K8 12791 h |RF n|ar h JGre 1307 n

CASING, CASING LINERS AND CEMENTING. OPERATING STRINGS PERFORATIONS
SI2E WHERE SET CEMENT FT. PULLED NUMBER OFEN .
FTAM 53 . DATE HOLES INTERVAL PERFORATED YES | wO
8 5/8 972 1’£ sX 35/60 poq Open hole completion
150 sx Class A .
21/2 | 2116 190 ax 35/65 pod
75 sx REFC
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION IL O GAS| FADM 0 o WHERE OBSEAVED 1)
- FORSATION OF GAS DCFIH e v e T 7
p<y | Ooz P.aa Il.-"-u ain L.
|
it 1‘ i
STIMULATION BY ACID OR FRACTURING WATER FILL UP (F.U) OR LOST CIRCULATION {L.C) (X]
DATL IRTERVAL TREAYED MATERIALS AAD AMOURT USED | JRMATION FuliC} DEPi~ Aol ]
Traverse X]1670 | Unkmown___}
Dundee X 12260 Unknown |

MECHANICAL LOGS, LiST EACH TYPE RUN

DEPTH CORRECTION DEVIATION SUAVEY  PLUGGED BACK

BRAND (X} LOG TYPES LOGGED INTERVALS DEPTH CORRECTION || RUN AT DEGREES || YES I 8O DEPYM
- Schivnbelger .
:“Blfdwti ] |
‘%E-lya11mn-+m X1 GR-Neutzren 0-2155 !
g §.

PRODUCTION TEST DATA

DL — Boiy 0dy
i

GRAVITY — #api COND  Bbisjday GAS — MCF/gay

WATER — Bpis:Cay n5 — Grany\0Dew h B P AND CEPTH

IAM ﬁESPOBSiBLE FOR THIS REPORT. THE INFORMATION 15 COMPLETE AND CORRECT.

A1E NAME AND TITLE (PRINT}

tephen J. Savoie, Geplogist
kB e, ANG EORNRT, odi

B

]




FORMATION RECORD 41933
(ATTACH ADDITIONAL SHEETS IF NECESGARY)

SEE T e 1 OLOLOGIST MaME TUES TAREN FROM

KB 1321 Stephen J. Savoie [} DRILLEAS LOG [X SAMPLE LOG [ ELECTRIC LOG
3 e T——
i TROM 10 TYPE. {&"5‘,“.'3"“55, . # ROA 1 LTYPL C'C)?.';J:“n?::'-uism
F MOTE F WELL DIRECTIONALLY ORILED, ADD TRUE VERATICAL
lg DEPTH FORMATION TUPS WHERE APPROPRIATE
. 507 Bage of drift
907 Top of Ellsworth ;
1180 Dark Antrim ' "3
1320 Traverse Fm . é
1376 Traverse LS 3
2035 Bell Shale i
2114 Durxiee E
2411 Total Pepth
1125 Shale, light gray, soft,
firm,calc.
1180 Shale, light to med
Gray, soft-firm, calc
| 1257 Shale, black, firm
fissile, carb.
1194 Shale, light gray, JF WELL WAS CORED, ATTACH CORE OESCRIPTION
firm,fissile,calc
1320 Shale, black, firm, ORILL STEM TEST DATA
fissile, carb. E:
1376 Shale, light gray, 4
firm, calc., some lime :
stone, white. 3
2035 Limestone, white to :
tan to dK brown, some
scattered shale, light
gray, firm, cale. :
2114 Shale light to med b
' blue gray, soft, calc. 3
2250 Limestone, gray to

tan to brown, tight wi
scattered dolomite bed

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

2411 Limestone, light gray
tight with scattered

beds of anhydrite and
L . :
dolemite. LIST ATTACHMENTS
E
PV S el
5. ; e DEOLOGICAL SURVEV. USE Oy - ]
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(%) PETROLEUM INFORMATION coPvaisuten 1eas®
A Subsifiacy ol A C Nislsen Company
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TERRA ENERQY v u
1-23 QATES S W D
13218 12070R E

1 21-008~-41885-0000
SPUD 08/10/188% COMP O5/18/1989: ROT. S E
P DE 2800 DUNDEE LM 2
DTD 2411 LTD 2188 EM/TD DUNDEE
8 7/8 MI N MANCELONA EAST FLD

as/8e 972 W/
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DRIFT
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cse
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380 SACKS

288 SACKS
807 414
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2038 -714
2114  -793
2411 ~1080

207 414
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TAXNO: _, MICHIGAN DEPARTMENT OF PUBLICHEALTH  [Fermirio:
A — Q0! WATER WELL AND PUMP RECORD /??é -2/

1. LOGATION OF WELL
County T R ! Township Name Fracilon Sectlon_Mo, Town No. Rangs Na.
ANTRIM

S+Aar e R T }5 Aon) )
Distance and Direction from #oad Intersection i 3 |
_ | ol A 5. ownerorwel. Quhakle § WiesT Dl
Fror AN R_O éSD

4 woal 5 0€ 99 Dowro ool & be adsss &GO SPAry
AT B ! 11357 woeds. pe
fool 2 M. SiRa M:
g i
Sireet Address & City of Well Location . Address Samé Js@\mll Location [ﬂ' ves L1 o
Locate with ‘¥ in Section Bolow Skatch Map 4, WELLDEPTH: Date Compisted %‘Naw Well
.}
T [ I /60 N K/& fQé Replacement Well
- 4 —— = . [cabte Teal m'ﬂulary O priven DDuu
" I I N [ Hollow Rod O augertiored [ Jonted
T ! ‘ USE: DdHousencld [ Type 1Public [ Type i1l Publle
- _L _|___ L_ — T O Irrigation DType ta Publle [ Hea Pump
| | | l O 1eest wet O 1ype iib Pubtkic ]
e s : . cAsiNGg: [sesl (dThreaded Haight@ehw
b Plasic [ Iwelded Surface: [ ft
2, FORMATION DEECRIFTION THICHNERA | DEFTHTO Cloter
STRATLM § STRATUM Diameter: __ & _in. o 184k aepth | weight: IbsJt,
T
o e _in, 1o _____ft.depth
B k. SAVD \b 9 BORE HOLE: M orive Shoe
- - - = . i )
CDP‘_‘)‘& (A S8 D ‘_)5‘ 6 0 Diametar: 3 fn. o] GQR depth (I shale Packer
in. 1o it. depth
bl o . * ;
CorsSe 1AM SN0 § 8. SCREEN: [ INot insmlled [ Gravel-Packed

SMAI Su-.au;_:f 100 160 mmgpm},f;‘ - D glﬂf
A Betwean 154 nand_ f &2 i

FATINGS: [Ok-Packer [ Bromer Chock
[ 18lank Above Screen e el Other )
9. STATIC WATER LEVEL:
1t. Balow Land Surface ] Flowing

10. PUMPING LEVEL: Beloy Land Surface

. Alter hirs. Pumping at _s, % O G.PM.
D Plunger D Bailer &’Alr Tast Pump

.

¢,
5; 11. WELL HEAD COMPLETION:
> Fitless Adapter 112 Above Grade
= [ Basernent Otiset [ well House
A
g 12, WELLGROUTED?  [No (Mes  From ) w0 97 1

[Ineer comerr  [WBentonite (oter (3 per st #1 iy
No. of Bags 2‘2 Additives____

18. NEAREST SOURCE OF POSSIBLE CONTAMINATION:

TYPE_SL.'f_tL(—MM Distance (7, Direction_Af £

Type. Distance ft. Dlrection

USE AN SHEET IF NEEDED

s o o il
15. “ ABANDONED WELE BLUGGED? (3 ves [ o 14. PUMP: O Mot Inatalled _D Pump Ingtallation Only
A Mamuactirer's Name LYY —S.

Casing Dlameter in. Deapth _ it. Maodisl Nurmber HP Z Volls 3 20

PLUGGING MATERIAL: L] Neat Cemem (] Bentonite Slurry Length of Drop Pips |+ 5.1t Capacty_ | & GP.M,

[ cemenvBentonite Siury [ cencrete Growr ] Bentorite Chins TYPE: Submersible L JJet L Other o

No.of Baps —_ .. Casing Removad? [Tyes OMe PRESSURE TANK:

1

18, REMARKS: (Elevation, Source of Dara, ¢1c.} Marufacturer's Name__ & T Rc‘ ! '

Model Number ) (9.3 Capaciy© 1 _ Gatons_ 3,

15. WATER WELL CONTRACTOR'S CERTIFICATION:
This
knpe

17.  DRILLING MACHINE OPERATOR:
DEmplDyea D Subeontractor REGH

Name —— Address
GW-2.228 M3

‘o L7~/5] 7
ardd T1 49934
Authodly: ‘Act 388 PA 1978

CJE.‘()‘.()GICAL :.)URVEY COP‘Y - Penaity: Convieilon of a violatlon of any pruﬂllml:ur:d"l:dmm
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= WATER WELL AND PUMP RECORD
!‘-—ﬂ

A Completion is required under authority of Part 127 Act 368 PA 1978.

Well 10: 05000000748 Failure to comply is a misdemeanaor,
Tax No: 05-13-013-001-80 | Permit No: A01-004 County: Antrim | Township: Star
Fraction: Section: Town/Range: (French Claim|WSSH:
NEY SW% U% 13 30N 05W

We” ID: 0 5000000748 Distance and Direction from Road Intersection:

Elevation:

Lalitude. 44.99581562 Well Gumer WMiddieton, Green B.

Longifude: -84 862374975 Well Address. Owner Address:
11311 WOODSIDE DR. 30 MCCOY RD.

GAYLORD MI 49735

Drilling Method: Auger/Bored Pump Installed: Yes Pump Installation only: No

Well Depth: 161.00 fi Well Use: Household Pump Installation date: HP: 0.75

Wall Type: New Date Completed: 3/20/2001 Manufacturer; Goulds Pump Type: Submersible

Casing Type: Steel - black Model Number: Pump Capacity: 12.00 GPM

Casing Joint: Threaded & coupled Len of Drop Pipe: 154.00 ft Id of Well:

Diameter: 4.00 in. to 157.00 . depth oth p Fipe: 154.00 . -
Diameter of Drop Pipe:
Draw Down Seal Used: No

Bore Diameter 4. 5,00 in.to 165.00 fi. depth Pressure Tank Installed: Yes

gzx g::m:::: g Pressure Tank Typa: Unknown

Height 1.00 ft. above grade Manufacturer: (.'.Zhaflenger L Gall

Gasing Fitting: None Model Number : Tank Capacity : 20 Galians
Pressure Relief Valve Installed : No

Static Water Level: 140.00 ft. Below Grade(Mot Flawing) . . . Depth to

Farmation Description Thickness
Yield Test Method: Test pump P Bottom
Measurement Taken During Pump Test: Sand 140.00 140.00
0.50 hrs. pumping at 22.00 GPM Sand Water Bearing 25.00 165.00
Abandoned Well Plugged: No
Reason for not plugging Weil:
Abandoned well ID:

Screen Installed: Yes Well Intake:

Fiter Packed: No

Screen Diameter: 3.00 in. Length: 4.00 ft.

Screen Material Type: Stainless steel-wire wrapped

Slot: 10.00 in, SetBetween 157.00 ft. and 181.00 ft.

Blank:

Fittings:

Neoprene packer

Well Grouted: Yes Grouting Method: Unknown

No, of Bags: 4 Additives: None Geology Remarks:

Grouting Materials:

Bentonite slurry From 0.00 i to 150.00 ft.

Well Head Completion: Pitless adapter —
Contractor Type: Waler well drilling contractor

- — Registration Number, 1617

MNearest source of possible contamination: Business Name: JACK'S WELL DRILLING

Type Distance Direction Business Address:

Septic tank 60.00 ft. North WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true to the best of
my knowledge and beliaf.

Drilling Machine Operator Name: JACK .
Signature of Registered Representative Date

Employment: Subcontractor

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000) { ATTENTION WELL OWNER: FILE WITH DEED 711012002 12:38

Page 1 of |




DEQ.  11iCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PRCTECTION DIVISION

TAX NO: WATER WELL AND PUMP RECORD PERMIT NO:
Completion s required under authority of Part 127 Act 388 PA 1978 3 - ,
1. LOCATION OF WELL Failure to compiy Is a misdemeanor ? S '5
Coun 7_ Township Nama 7L Fraction }Sec!inn No. Town No. Hange No.
ey m 4 - 4 A’V 4 1 L?Q -
Distance and Direction from Road Intarsection 3. OWNERGEWELL
Dale cGates
. Address
O Aff Pim Foj e /@0/‘ OL , 9991 Primrose R4,
Eimira,MX 49730
Streot Address & City of Wall Location Address Same as Well Location E Yes _i No
Locate with 'x’ in Section Below Sketch Map 4. WELLDEPTH: Date Completed | [A3 New Wel
[ } £ 1, M /7 | L] Raplacement wet
— b = 5. DCabaTool DRomry (] Drivan DDug
o 1L . [Jrolow rod [ AugerBored  [duenes [T
T T ,T 6. Use: [Mhouseheid [(DType i Public  [JType bl Public
_I__ lu M l Irigation E]Type lta Public L Heat Pump
! | I l [ Test wet [ Type Itb Public O I
— o | 7. CASING: % Stesl  [xd Threaded Height: Above/Below
Plasic [ Welded Surface:I_ﬂ
2. FORMATION DESCRIPTION THCKNESG | oEPTHTO, Clowher B
STAATUM STRATUM 1 Diameter: l{_!‘_in. o R deplh Weight: ____ Ibs /it
i e o It. depth
S A Lo | 140 | soreras Ol orive snos
Diameler. 2 _In, to ____ _tt dapth [shate Packer
in. ta ___fl. dapth

wATer S A1 do | /o O nor

8. SCREEN: [_J Not thstalled Caravel-Packes

T ’ .5 o Ci {er y fe
Srop:qnuze_:z_‘ ,.‘:S.ja_ _________ l-;r::\ B__ _.!;Lﬁ_._

SetBetwesn *{z____,__“ hand M_Q
FITNGS: © [MJK-Packer L Bremer Gheck

; [ClBlank Above Screen tt. Other
: A 9. STATIC WATER LEVEL:
_fi. Below Land Surfaca D Flowing

10. PUMPING LEVEL: Below Land Surface

N Aler __ Fr  hes, Pumpingat ;ﬂ £ Y _ _GPM

[LJPiungsr [ naiter O ar ¥ veat Pump
11, WELL HEAD COMPLETION:
m Pitiegs Adapter (L] 12 above Grade
Basement Olset [ wet House
12, weLGROUTED?  [LNo [(Bves  From _to .

(I Mea: Geman CHBentomte /  otrer
No.of Bags 52 . Additives *“ ’(4‘ i _
13. NEAREST SOUI'-I(‘E OF POSSIBLE CONTAﬂ’NATION

Type + j;? e Dislance é.o.m_.ﬁ Direction, 57

Typs Disance ft. Direction______

USE A 2ND SHEET IF NEEDED -

5. ABANDONEDWELL PLUGGED? [ ves [ 1 14. PUMP: [ not Instaled [ Pump instaliation Oy

R ] Manudaciurers Name G‘ggg[ Fa) 5 N

CasingDlameter _____ in. Depth__ __f. Moda! Number Vokis, ! ; 7
PLUGGING MATERIAL: L] Neat cament [ Bentonite Siurry tenginotDrop Fige JS 1 1 Gapad 1o _sewm
L] cemanvmentonite Slurry (] conerete Grous LI Bentonits Chips TYPE: mSubmerslbka |jJeg Doghs,- .
MNoofBags _ ~  CasingRamoved? [ Yes [ No PRESSURE TANK;

16.  REMARKS: (Elevation, Source of Dala, elc.) Marufactures’s Mame_ ¢ 4_[ fa

ModelNumber_ @W 3—9— Galons____

18. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is frue 1o the hest of r)ny
knowledga and beliaf.

17. DRILLING MACHINE OPERATOR:
(3 subcontractor REGISTERID BUSINESS NEGE

3,. ? Name 67@_4F‘§py_g% 5. 1{'{ Address_ _gﬁ ﬂf‘

Signed. —W Cow G FFD
"HE TIVE

EQP 2017 (12/96)

EGISTRATION HO.




5

WATER WELL AND PUMP RECORD

WG TR
TR Completion i3 required under authority of Part 127 Act 368 PA 1978.

Well 1D: 05000001341

Failure to comply is a2 misdemeanor,

Tax No: 05-13-014-008-15 | Permit No: 03-111 | County: Antrim Township: Star
Fraction: Section: Town/Range: |French Claim:]WSSN:
SW SWY UY 14 30N 05W

Well ID: 05000001341

Distance and Direction from Road Intersection: OFF PRIMROSE ROAD

Elevation:
" i Well Name:
Latitude: 44.989256512 Well Owner: Robert Sloan
Longitude: -84,88761098 Well Address: Owner Address:
5345 KORTASE
MI BOYNE CITY M 49712
Drilling Method: Auger/Bored Pump Installed: Yes Pump Installation only: No
Well Depth: 130.00 fi. | Woell Use: Houschold Pump Instailation date: HP: 0.75
gieili Type: New Date Completed: 4/30/2003 Manufacturer: Goulds Pump Type: Submersible
Caeing Tpe: ?ﬁi&iﬁ"ﬁ‘é’ﬂpmu Model Number: BRUISER Pump Capacity: 12.00 GPM
" Length of Drop Pipe: 120.00 ft. Id of Well:

Diameter: 4.00 in.to 126.00 ft depth

Bore Diameter 1: 7.00 in. te 130.00 f. depth
Bore Diameter 2:

Bore Diameter 3:

HMeight: 1.00 ft. above grade

Casing Fitting: None

Diameter of Drop Pipe:

Draw Down Seal Used: No

Pressure Tank Installed: Yes

Pressure Tank Type: Unknown

Manufacturer: Challenger

Model Number : PC66 Tank Capacity : 20 Gallons
Pressure Relief Valve Installed | Mo

Static Water Level: 95.00 ft. Below Grade(Not Flowing)
Yield Test Method: Test pump

Measurement Taken During Pump Test:

100,00 fi. after 20.00 hrs. pumping at 12.00 GPM

Abandoned Weill Plugged: No
Reason for not plugging Well:

Abandoned well 1D:

c o . Depth to

Formation Description Thickness Bottom
Sand 95.00 95,00
Sand Water Bearing 35.00 130,00

Screen Installed: Yes well Intake:
Filter Packed: No
Screen Diameter: 3.00 in. Length: 4.00 fi.

Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 126.00 ff. and 130.00 &
Blank:

Fittings:

Neoprene packer

Well Grouted: Yes Grouting Method: Unknown

MNo. of Bags: 5 Additives: None
Grouting Materials:

Bentonite sturry From 5.00 ft. fo 110.00 ft.
Woell Head Completion: Pitless adapter

Geology Remarks:

Contractor Type: Water well drilling contractor
Registration Number. 1617

Nearest scurce of possible contamination:
Type Pistance Direction
Unknown

Unknown

Business Name: JACK'S WELL DRLG
Business Address:
WATER WELL CONTRACTOR'S CERTIFICATION:
This welf was drilled under my jurisdiction and this report is true to the best of
my knowledge and belief.

Drilling Machine Operator Name: JACK

Signature of Registered Representative Date
Employment: Subcontractor
General Remarks:
OTHER REMARKS
EQP 2017C (212000} | ATTENTION WELL OWNER: FILE WITH DEED | 514/2003 09:31

Page | of |




DEQ. yicHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTEGTION DIVISION

AXNO: WATER WELL AND PUMP RECQRD PERMIT NO:
05-13-014-007-00 Completion is required under authority of Part 127 Act 368 PA 1978
1. .LOGATION OF WELL Failure to comply is a tmisdemeancr A99~50
County Township Name Fraction Sacilon No, Town No, Range ho.
Antrim Star Syl 11458 us 14 14 gﬁLﬂ( o B
Distance and Direction from Roar Intersection a. OWNERQOF WELL
Address CHIPPA, MIKE

10303 ALBA HWY,
EIMIRA MI 49730

Sweet Address & City of Well Location 20303 Alba Hwy. Address Sams as Well Lacation [ Yea ] Mo
Lacate with ' in Section Below Sketch Map 1] Lebe 5. wew DEPTH: Data Completed | [ ] New wWell
o K - 139 AE-NY 4 Repiacamant Wl
e I ¥ -4, 5. [Jcatie Tool [ Retary [Jodven [oug
wl | | f . [ Hottow Red [A AvgerBored  [Jottea [ -
T T 1T 6. USE: {AHousahald (] Typs 1 Public  [JType Wl Pubiic
I S N I ) imigaten [ Type na Pubic ] Heat Pump
PR : Edrest et [lrvpetopusie )
| e ; LoHa . QLPs KD 7. casing: [Asweet {ATheaded Height: Above/Ralaw.
{ I piastic [[]weided Surlace: [/ &
2. FORMATION DESCRIFTION THICKNESS omp{‘rgr Bﬂther

o (N
SYRATUM | STRaTab Diameter: _ 4 in. 1o [R50 dapﬁ Weight:_// 2P st

i depth
SAND AnD EQ.ML_H__&_‘?_M, BORE HOLE: %’Dﬂue Shoe
Diameter: __“# in. to_f3%. depth Shale Packer

. depih

8. SCREEN: [ Not installed bra [aravel Packed

Type :z "5,49;5 cc, Diarneter = f

Slov@m__/_o___.__ imem— Longie A
SetBeween_- JRA S . __fand F3-1-) f.
FITTINGS: EK Packer D Bremar Chack

galank Above Scrasn / A, Other = " Q{g )g -

9, STATIC WATER LEVEL; .
7327 ft. Below Land Sur!aca X ] Flowing

roorE R 10. PUMPING LEVEL: Below Land Surlace
_BRICH fipy T l':l,’.':};&j—,: \ " i L o Afer___ /s, Pumplng at i GPM.
AR CIALT ' Crunger M gaiter Air E‘Test Pumgp
MAY 2 7 14, WELL HEAD COMPLETION:
1999 lz Pitless Adapier 5'0,’—,? [} 12" Avove Grade
o [ Bassment Ofiset 1 well House
ik i R T PR .

AL 12. WELLGROUTED?  [No [Aves  Feom Jz& 0 o
WALs Cidsln ST [ Neat Cement A Benwonite Clomer___

No.of Bags____ 7 Addmves__m_;m_
13. NEAREST SOURCE OF POSSIBLE CONTAMINATION:
Type,f_{fxfl@ Disance g8 __ft. Direcion_ g~

Typs Distance fl. Direction

USE A 2ND SHEET If NEEDED M
15. ABANDONED WELL PLUGGED? El Yos Ao 14, PUMP; DNnt Instatied Pump (nsmlfation Only
Casing Diamater i Dapth f Manutacivers Name g é wa
———- ap ——— L Y Model umberiﬂ S &= BN D HP. z / Volts_ A% 72
PLUGGING MATERIAL: [ Neat Coment  {_] Bentonits Slurry / & Drop Fipe //E ft. Capacty  GP.M.
] Cement/Bentonite Sturry [J conerete Grour ] Bentonite Chips TYPE JE'Submerﬂlhle IR Dother [,
Mo.ofBags, ___ . CasingRemoved? [Jves [ No PRESSURE TANK:
16. REMARKS: (Elavation, Source of Data, ete) Manufacturer's Name__ MLQA}L e
Model Number uﬂ_ag{a_()apadty_g_}_ Ga!lons_g]a_‘g ?
18. WATER WELL CONTRACTQR'S CERTIFICATION:
This well was drilled under nty jurisdiction and 1his report is kiue 1© the best of my,
nowledge and belief
17.  DRILLING MACHINE OPERATOR: f'Ej : -,
Eﬁmplwee O Subcontracior AES R TERED BLSINESS FAME - : REGISTRATION NO.
Namo “FontEdorealsks /.. Acvess & Am%mQa_ e &AL

. Dae -5 J'S ??

EQP 2017 (12/96)

Signed

GEOLORICAIL SURVEY COPY
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DER  1CHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXNO: WATER WELL AND PUMP RECORD PERMIT NO:
Completian is raquired under authority of Part 127 Act 368 PA 1878
1. LOGATION OF WELL Failure to comply is a misdemeanor ?—- 51 l 4
County { “Townehip Name % Fraction - Bectan No. Town Tio. “Tiange N, e
i‘/m /ff" 5""1/45%1 144 id&
Draiance and Direction from Road ntarseciion 3. OWNEROFWELL
P Warde Primmse |
oA € g_/'@ 1035774 1bs Hwy _'
Elmirea MI49732
Sirest Address & Cily of Well Location Adéress Same as Well Location Yos E] No
Locate with 'x;.in Seation Below Sketch Map 4. WELLDEPTH: Date C—omp'reled New Well
1 1 109 5?..;‘ /v-f?‘ Aeplacament Well
e b =l : 5. () Cable Toot O Rotay Ooriven  [loug
wl [ | 1 e [ Hollow Redt m)\ugen'ﬁorad {1 Jettea | .
T I ‘T 6. USE: gHousehnld [J7ype | Public T Type it Public
A T o_ds= imigation [} Type lla Public O weat Pump
I byl l T Tes werl [ Type b Pusiic [
b Tme 1 7. CASING: %Steei Dlvnreaded | Height: Abgvarmelow 7
Plastic [} Welded Surlace: it .
2. FORMATION DESCRIPTION THICKNESS | DEFTHTO. Ploer
STRATUM STRATLM Diameter: 1‘ in. 1o LQJ_it dep1h Waight: _IbsJh.

514”02 635‘* 695"* BOHEHOLE__—"'"M' to______it. depth L—_[Drive -
_ﬂpA f\f b S A r’¢’ 3 5“ }( }L Diametar; ___?_“__in. 1uLZQi:. deptn | [ shals Packer

__in lo___ fi. deptn

8. ScREEN: [ Not inealled Claravel-Packed ; , 4,
Type - ___ Diameter l:/

SovGams_ O ___ Lengm:{:.
SetBetwean_ 5. nhond det . ft.
| FITTINGS: Packer L] Bremer Chack
; S : [Biank Avove Sereen it Other o
0. STATIC WATER LEVEL:
___it. Below Land Surface D Flowing i

10, PUMPING LEVEL: Below Land Surface .
o Ader _/é‘] s, Pumping at | (¥ GPM
O punger O paiter 1Al %Tem Pump -

11, WELL HEAD COMPLETION:

- i YT ] Pitless Adapter (112" Avove Grade
LA HH’” UF £ ub’i[m g “- L] Baserment Offaet ] woll House
Mi o -
Sttt 12. WELLGROUTED? [ Ino [Klves From___ w0 .
ﬂC'; {) [ ] neat cement ] Bentonhe L] ower . _
v57199g No.of Bags o J .  Additves - ful V
kit H’f.J,M_ 13, NEAREST SOU C[-‘E OF POSSIBLE CONTAMINATION: ) X
{"‘-‘”"d M_g_‘;m’”'"nmu Bk Type 5 t,!'ﬂ ¢ Distance & . Direction k ! -
WEL CONSTh ;5;,”,,,,, B Type Distance ft. Direction
USE A 2ND SHEET IF NEEDED W ,ll" e e ———— =
16 ABANDONEDWELL PLUGGED? [ ves D No 4. PuMP: L] Not Ins..led 7 pymp Instaliation Only
Casing Diameter in Depth it Manufacturers Mama, [ ] .
PLUGGINGMATERAL: EIPNFE:_M 0 , ' ModelNumber P Wy Ve dd 2
D .AL. eat Cemani Bemonite Slurry Length of Drop Plpng__()_ _____ . Capadty ! f;! GP. M|
Cement/Bentonite Shurry L__] Concrele Grout D Buntonite Chips TYPE: m Submersible DJal DO!her
No. of Bags, Casing Removed? D Yag D No PRESSURE TANK:
$6. MEMARKS: (Elevation, Source of Data, eic) Manufactures's Name , —

Modal Number . Capacity______ .. Gaflons

18 WATER WELL CONTRACTOR'S CERTIFICATION:
This wall was drilled under my jurisdiction and this report is Irue e the best of my,
krowledge and beliet.

17.  DRILLING MACHINE OPERATOR: c W5 e /f ﬁ 'y, //(,,, < /J/ ?

DEmployee ] subcontracior TERED BUBINESS NAWE REGISTRATION NO.

; Name 7’4@?4__\,&}:' e | Address__, ﬁ L‘ M / } _.4?' .
: e ow T IOTY

M LY 4
EQP 2017 (12/96)

el 5
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Well 1D: 05000000682

WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1878,
Failure to comply is a misdemeanaor.

Ton oy P00 | Permit No: A00-567 { County: Antrim [Township: Star
Fraction: Section: Town/Range: |French Claim;WSSN:
NEY SEY U 15 30N 05W

Well ID: 05000000682

Elgvation:
Latitude: 44.99308632
Langitude: -B4.88885784

Distance and Direction from Road Intersection:

Well Name:

Well Owner: Jeny & Wettlayfer Broods

Woall Addrass:
Primrose

Owner Address:
11050 Sprucedale
Elmira M1 49730

Drilling Method: Auger/Bored

Pump installed: Yes

Well Depth: 150.00 ft. Well Use: Household

Pump Installation date:

Well Type: New Date Completed: 10/11/2000

Manufacturer: Goulds

Casing Type: Steel . black
Casing Joint: Threaded & coupled
Diameter: 4.00 in. to 146.00 ft. depth

Bore Diameter 1: 8.00 in. to 150.00 ft. depth
Bore Diameter 2:

Bore Diameter 3:

Height: 1.00 ft. above grade

Modet Number:

Diameter of Drop Pipe:
Draw Down Seal Used: No

Length of Drop Pipe: 140.00 fi.

Pump installation only: No
HP: 0.75

Pump Type: Submersible
Pump Capacity: 10.00 GPM
id of Well:

Manufacturer: Challenger
Model Number : V-60

Pressure Tank installed: Yes
Pressure Tank Type: Unknown

Tank Capacity : 20 Gallons

Casing Fitting: None
Pressure Relief Valve |nstalled : No
Static Water Level: 125.00 fi. Below Grade(Not Flowing} . : . Depth to
on Description Thickness
Yield Test Method: Test pump ] Formati Pt Bottom
Measurement Taken During Pump Test: Sand 125.00 125.00
25.00 150.00

0.50 hrs. pumping at 22.00 GPM

Abandoned Well Plugged: No
Reason for not plugging Well:

Abandoned well iD;

Sand Water Bearing

Screen Installed: Yes Well Intake:
Filter Packed: Noc
Screen Diameter: 3,00 in. Length: 4.00 ft.

Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 146.00 ft. and 150.00 ft.
Blank:

Fittings:

Neoprene packer

Well Grouted: Yes Grouting Method: Unknown
No. of Bags: 4 Additives: Nane
Grouting Materiats:

Bentonite dry granular From 0.00 fi. to 150.00 ft.

Well Head Completion: Pitless adapter

Geology Remarks:

Reagistration Number: 1617

Nearest source of possible contamination:
Type Distance Direction
Septic tank 70.00 ft. Weast

Businass Address:

Contractor Type: Water well drilling confractor

Business Name: Jack's Well Drilling

rmy knowtedge and beliefl.

Driflling Machine Operator Name: .Jack

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

. Slignature of Registered Representative Date
Employment: Subconiractor
General Remarks:
OTHER REMARKS
EQP 2017C (2/2000) [ ATTENTION WELL OWNER: FILE WITH DEED _ | 8/20/2002 08:47
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Well 1D: 05000000751

WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1978.

Failure to comply is a misdemeanor.

Tax No: 05-13-015-005-00

| Permit No: AD1-010

County: Antrirn

] Township: Star

Well ID: 05000000751

Elevation:
Latitude: 44.99198635
Longitude: -84 8885502

Fraction: Section:
(AU YA 15

Town/Range:
30N 05W

French Claim] WSSN:

Distance and Direction from Road Intersection:

Well Name:

Well Owner: Dennis Cross

Well Address;
2576 PRIMROSE RD.
ELMIRE Mi 48730

QOwner Address:
2576 PRIMROSE RD.
ELMIRE Mi 49730

Drilling Method: Auger/Bored

Pump instzlled: Yes

Well Depth: 151.00 fi.

Well Use: Household

Pump Installation date:

Well Type: New

Date Completed: 2/28/2001

Manufacturer. Goulds

Caging Type: Steel - black

Casing Joint: Threaded & coupled

Diameter:

4.00 in. to 147.00 i depth

Bore Diameter 1: 5.00 in. to 155.00 ft. depth

Bore Diameter 2:

Bore Diameter 3:

Height:

Casing Fitling: Nane

Madel Number:

Length of Drop Pipe: 135.00 fi.
Diameter of Drop Pipe:

Draw Down Seal Used: No

Pump Installation only. No
HE: 0.75

Pump Type: Submersibla
Pump Capacity: 12.00 GPM
1d of Wall:

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

Mode! Number :

Pressure Relief Valve Installed : No

Tank Capacity : 20 Gallons

Static Water Level: 120.00 ft. Below Grade(Not Fiowing)
Yield Test Method: Test pump
Measurement Taken During Pump Test:

0.50 hrs. pumping at 20.00 GPM

Abandoned Well Plugged:

Mo

Reason for not plugging Well:

Abandoned well ID:

. Depth to

Formation Description Thickness Bottom
Sand 120,00 120.00
Sand Water Bearing 35.00 155,00

Screen Installed: Yes
Filter Packed: No
Screen Diameter: 3.00 in.

Well Intake:

Length: 4.00 ft

Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 147.00 ft. and 151,00 fi.

Blank:
Fittings:
Neoprene packer

Well Grouted: Yes Grouting Method: Unknown

No. of Bags: 5
Grouting Materials:
Bentonite sturry

Well Head Completion:

Additives. Nane

From 0.00 & to 135.00 ft

Pitless adapter

Geology Remarks:

Contractor Type: Water well drilling contractor
Registration Number: 1617

Nearest source of possible contamination:
Type Distance Direction
Unknown

Unknown

Business Name: JACK'S WELL DRILLING
Business Address:

Drilling Machine Operator Name: JACK

Employment. Subcortractor

my knowledge and belief.

Signature of Registered Representative

WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true ta the best of

Date

General Remarks:

DTHER REMARKS

EQP 2017C (2/2000) I

ATTENTION WELL OWNER: FILE WITH DEED |

7/10/2002 12:54

Page 1 of |




" .’ GEOLOGICAL SURVEY SAMPLE No. : l - ' I I D I ” vl | .

-
WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294  pa 1965 - - OF #h
| LOCATION GF WELL | ‘ PUBLIC HEALTH

.CW“*Y Twp. raction ectien No. awn - Rangs
' A/ﬁ/ M., \QI) //‘9 ' ng&M/f N S:J.SN ' IO | B e

mégﬁfi’mf o A 6%

S!é::cm:{; & City of Well Location e
2 FORMATION T"‘Cg;’ﬁﬁ paEhTH T, 4 WELL DEPTH: (complatad) * Date ',:;f ,,;,,.o,,

STRATUM | STRATUM %J/’ fr. M ( /

(_" p/ 7g for 5 [ cable teo! | Ro?cu( ﬁbrivan ' o, wry _

e ok {;L MHQ; /S/ B Hollow rod  [X Jotred 1] Bored 00— {

' 6 use: [ Domestic [ Public-Supply ] Industry

O Irvigation O s Canditioning [ commercial

™ ' [J Test weii [

'ﬁﬂ R T
{ 7 CAﬂNG ThreudadJE Welded [:l {Height: Above/ Rulew-
in. te ft. Depth {surface
_ |WElghtﬁ_._2.bes/H
SRS ) in. ta ——Ft, Dapth |Dr|ve5hoa" YnsENoEI
. | 8 scrREEN: ;
; -T‘yp-uﬂ Dia.: r/{/z/‘
& . - = 1 bl auz; é’ CJ Lengt! ’

Sat hurv.ronn _ft. ond

F:flln‘ja 6"1 ) c‘ { ¢ d
4 sugfwmea LEVEL
/ f1. below land surface
10 Pﬁzpmc LEVEL bolow lond surface
- f1. aﬁhr_,z_.ﬂrs, pumping -

ft, aftar.

hrs. pumping— "« e g p.m.
L i N =

11 WATER QUALITY in Parts Per Millish:
Iren {Fe) _Vghloa'ldos [{e }]

“

-

Hnrn‘jnns

. |1 WELL HEAD COMPLETION: D W Approved
g D F‘nlqss Adnpry E\! 2“ Abav;
/ _ 13.6ROUTING: ‘ i
. ; " Well Grquled? m'-‘fes & Na ! ;
Moterialk L] Neat Cement [ — i

Daptht From____#t. vo____it. -

11 saMITARY:
Mearest Soutce of posaible contaminetign l o
Mfaet _J._Dlreclinnwwmu
; Weall disinfocted upon cempletion ﬁ Yas Na
o 15 pume: W ¢
' . Monufacturor's Nome—._gﬂ.AML

"L':\f: ) ’ Modal Numbe HF.
ﬁ : : Length of Drop Pipe. ft. capacity. G.PM.
. Type: [ Submersible O
] \ ‘ 0] Jot O Raciprocating
16 Romnrksrl, slevation, source of data, e1c. ; 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This .wall wos drilled under my lurlidl:ﬂon and this report is true
to the bost nf my/know|adge gyl

ADDED INFO. BY BRILLER, ITEN RO

*ORRECTED BY:

L] WHADRITION BY:

A\!'IHDRIZED RZHR P BEN'I’A‘I’IVE

beYo 100M  E-66 T 20

GEOLOGICAL SURVEY COPY




MICHIGAN DEPARTMENT OF PUBLIC HEALTH

I&['—‘—J[@l - {13 &
WATER WELL AND PUMP RECORD E nmrr NUMBER

GEQLOGICAL SUAVEY NO.

1 LOCATION OF WELL
County

Township Name Fraction Section Number Town Numbher Range Number

/4/)/; JAL 57}4‘% Ne vse uNwal 23 20 ng A W
Chistance And Diraction From Road Intarsaction WNER OF W
5 NesT Tored 3auTh on Tatker sep Drve o - /%UM“” ﬁﬂﬂ(ﬁi“f

LMY
o S | i R LV i Address /é/(f/ S., -} )Nl/j ’;‘?{_’[
/l v Lﬂ) fud(\} L‘J*‘:"f’ .1::.\ Tiso WAV o?/lt‘f‘" & 6.‘-""-‘5-&'03[.) ’.? m/" 45735

Straet Address o City of Well Loration \,J.r l,‘{, oY N.:n rh 4 ,J]e g?,j Addross Sama Ad Well Lacation? | Yes To

Locele with X7 in Section Heiow i ALAF gkﬂtcwif 4 WELL DEPTH: ' Date Comploted . 7 B’New Well
T 1 T G o 32 E
- | t > o T. m |Q4ﬂ ?é;: 0 Replacemant Wall
L — _.: - _ﬁ — _:_ — _ Q_’? 5 7 cable o (I rotary - [ odven [ bug
\ i | # EX_] e & ollaw rod D Auger D Jutiad (1
Wil e — |- ]E - - .
) I I ] ‘J\ 6 USE: momeslic [ rvpa 1 Public (] Fype In Public
L _|j_ _ S U it QP T f'* .':’t ] irigation [J Typa 1a Public (] Haat pump
| T : ) Fosiment Fo #03 T lTestwet [ Typa #b Public 7
! L 1 l ?‘7 /i ""PQ ) 7 CASING: Yt  [Whieaded : Hesght: Afuve Hemer
P MILE 4 . W Plastic [ waldeq f Surface /% : 11
THICKNESS DEPTH TO i’_ n. o ft. depth
2 FORMATION DESCRIPTION oF BOTTOM OF .  Weiani 2/ tos.sh
: STRATUM STRATUM 3 d"g ‘I‘I’ e h. dapth | -~
- rag rill Holg Qi:ameter i
,,,,, ,?J c( (. ﬁg in 10 LSOO depth | Drive Shoe Yes
/fﬁ“ ¥/ IJ” 0 *‘"// < in to _ 1. depih ! U wo
o 4 /( P A —-— 8 SCREEN. {1 net Insteiled
- 7—- "II‘J(— - ’ff/"(' -y O 7( Typa ’ Plr'cf Diamsatar !
P ¥
-~ é P Siot Lenglh
f’(_( l/ ‘L LAl /() /L 4 Set batwean /00 ft and .{O(a ft
/ . o /{ FITTINGS: m’K-Packer D Lead Packer D Bremer Chack
- A oy
— S BIasie | A / [7] Blank abovg screen _ 4 f1, Cther
’ 9 STATIC WATER LEVEL.
O H. bolow land surlaca [ Frow

10 PUMPING LEVEL: below lznd surface

-ZgQ._DQ, aflar _,;;1_ hrs. pumping at _&2. G.P.M.

G.P.M.

11 afer nis. pumping al ____

11 WELL HEAD o " "
CoMPLENGN. L Piless adapter Eﬁm‘ above gfade
D Basemam ollset D Approved pil

12 WE ? -
H- GROUTED [:] No MES From _CD____ ta _[_@ fL.
D MNeat cemenl B/Bonlonhe D hhes

No of hags of cemanl Sﬁ Additives

13 Nearesl source of possibla contamination

Type S s Distance It pirection _L'\J'
Wall digintocted upon completion? Yes D No
s Was old well plugged? Oves [Jwo
34 PUMP: m’N,ot Iostalled 1 eump Installation only
Manulaclurer's name hd
Model number HP Volis
— Length of Dop Pipe ft. capacity G.PM.
TYPE: D Submarsible D Jel
PRESSURE TANK:
Manufaciurer’'s name
USE A 2MD SHEET iF NEEDED Model numbar Capacily Gallons

15. Aemarks, eievation, source of data. etc 16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jl.ll'lsdlcllon and this report is true

0 thg*best of my knowledge and beliel ;
/\J/NJH) )Jf}f/ﬁf/mc, (- /505
REGISTERED BUSINGSS N

17. jl Uperawrs / Aderess A, '/Dafff?a? ////’E?:;T ATION7O(/'I ////R],
el Lo r/ /),e J(/ (f} W ¥ AT, b /-"_/('5‘*,922

ngned"
Ds7d 2/89 &UTHORIZED REPRESENTATIVE
Authority: Act 368 FA 1978
Campletion: Required
Penally: Conviction of s violation
CGYOLOGICAL SURVEY COPrY of any provision is a

misdermeanar.,
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WAT

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1055 OF
|| __LOCATION OF weLt | : e PUBLIC HEALTH
County - Towaship Name Fractlon Sectian Number [Town Number Ranga Number

[Distanca A dow? Aoad | ‘5 Lans Ahd 14 3 ' = Eié’ T NE. |, L.
Stanca Ar irection from Road Intersactions OWNER OF WELL: : -

Addreas

m &2, Carv-:@j Al ¢ao, P o
Sirect addruss & Cily of Wall Lacation - {M ] M

kil Bl - . .
Loaate with "X in suclion balow Sketah Map: 4 WELL DEPTH: {compimed) Oate o¥Complotion

/!3 ft. fﬂ'é-— Eé -
5 C] Cabkle tool D Relary L—:I Driven [__J Dup

E] Hallow rod |:| Jatad Bared D JER——

vkl |6 USEﬂDomﬂslin [T public Supply {71 industry
Dlrrigation D Air Condit:oning D Commuarcial

/ [__]Tost Welt D

7 cASING: Thrundﬂ weided [] | Heaight: Above/Below
tam.

tSurfme Fi ft.
2 FORMATION TGE | rom o ’;/—‘"- w fOF . vun | welaht L€ 1bs. .

STRATIsM STRATUM in, 1o ft. Lanth | Drive Sheo? vas [:l NDE
¥

B SCREEN: e - &ﬂfﬁ Jov
\SMhﬂ__ Y M //5‘. '}/{ Type: # Dia.: —--~y#
SlotiGavae L. engn _&ff

Set between!ﬂ_?_ Tt, 8l

9 BTATIC WATER LEVE

2.5 ft, bolaw land surface

10 PUMPING LEVEL balow land surface

M fi. aftar t hrs, punping a Q B.p.

- Fr. alter ___ hrs. pumping [s =N 1™
11 WATER QUALITY in Parts Per pillion:

Iron (Fe) Chlerides (£1)

Harinass Ozher
12 WELL HEAD COMPLETION: ] tn Approved pit

Pitless Adapter [} 12 Abave Grade
13" o

well Grouted? || ves Y& no

I:] Nest Comant Bantanita D
Dgpth:  From 1. 10 ft.
14 Nearast Sourco of possible contaminats an

-
EQ foer Al Directio -~ Ivpo
| Wall disinfected upon complotion W] ves [ neo

15 puMp: [J Not instalisa

Manufacturer’s Namo

ool Numoorg SEL JEWUG vef b vors _RZer

Length of Orop Pipe 5P _te. capacity G.P.M,
Typal Submersible
2] et [] reciprocating
USE A 2NO SHEET |[F HEEDED _J
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled undar my jurisdictian and this repor1 is true

ta the rest of my kncwladg-:a:;md b«gial.
E ‘ .
ADDED INFO HYOD"!LLER, {TEM NQ. ? T LR xS S ETTy e
*CORRECTED BY R
**ADDITION By s fon )& Al Yed, 49411

ELEVATION L]
““RT“—TG—EBGK————'"—WA Si““‘"@n M Date j" 7'-' Zé

Dazd 100M (Row. t32-GB) = AUTHDAIZED REPRESENTATIVE

GEQCLOGICAL SURVEY COPY’




v MICHIGAN DEPARTMENT OF PUBLIC HEALTH ey
WATER WELL AND PUMP RECORD 2A95-104
1. LOCATION OF WeLL
County Antrim Township Name Fraction Section No, Town No, m
—Star——— | g iy —Ge
k. Distance and Direction from Road Intersection 3. OWNEROF WELL —28
Address Chris and Karen Harvey
200 £t South of Alba Rd 10266 Alba Hwy.
% mlle East of Primrose R4 Elmira, MI 49730
Straet Address & Gly of Well Location Address Sema as Well Location ves ] Mo
Locate with 'x; in Section Bslow ) ':J?J Sketch Map 4. \WE!L DEPTH: Data Completed | (] New Wall
g 11 bD 126 tls g ' gg | 4] Reptacament wel
A e ] N, h: -1!”‘_ l’\:}, 5. gcabis Tool Dﬂotary ) priven D[Juq
N R . ‘,a;['“ Hollow Rod @ AugerBorad [ lJoted [
T ; § 6. USE: LJHousenold (rype 1 pustic  [Ttype i public
S R S B 1 5 Imigation [ Type lla Pubtic [ JHeat Pump
[ I l O3 rest welt [ Type b frotic O]
| e | 7. CASING: %Sml Threaded Haight: Above/Below
T I ==
Plastic L Weldad Surface: ft
2. FOAMATION DESCRIPTION THICKNERS |  DEFTHTO Ulote.
STRATUM STRATLM Diamatar: _4 . in. o] 265 ft dapth | Weight: Y
noto____ fi. depth
L top soil i 1 1 BORE HOLE: [ prive shoe
red sandy ogravel’ 6 7 Diameter: :n. :o____::. :apm [:]Shale Packar
. to . dep
; white sand 23 30 8. SCREEN: "] Mot instafled Claravel-packed
: red sandy gravel 10 40 Tye_ Stainless Steel Oames 3
' SlovQage 10 lenath 4 £+ :
white sandy gravel 60 100 Set Batwean 5 M 129 _k
FITTINGS: K-Packer [ Bremer Chack
medium brown water sand & gravel 29 129 Lol Biank Apows Screen 13 1. Other

_ 9. STATIC WATER LEVEL;
i Lo _96k ft. Balow Land Surface O Fiowing

S 10. PUMPING LEVEL: Betow Land Surface
2 ol N, After s, Pumping af G.P.M.

wh - L Piunger [ Bailer O] air [ eer Pump
il : 11. WELL HEAD COMPLETION:
. % Pitiess Adapter 12" Above Grade
- e Bacamen! Offset Well Houge *y
i B 12, WELLGROUTED?  [INo LJves  From to_ .
: : Q Neat Cement G Bartonite D Olher, _
;.f No.ofBags 3 . Additives .

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION:

Typa__ Sepbieu Diswncew,ag ft. Direction Bast

Typa - . Distance__ ft. Direction_____
USE A 2ND SHEET IF NEEDED
15, ABANDONED WELL PLUGGED? Q ves ] no 14, PUMP: O Nar Installed ] Pump installation Only

Casing Diameter i Depth i Man ra hame Meyers T o T

o m pin o
— Model Mesmber QNEL52-12 . HP Af Voiis 230

PLUGGING MATERIAL: HNeat Cement ] Bentonite Slurry Length of Drop Pipe 120 1 capacy 12 GP.M

(' cementBontonts sty Concrete Grou: [ Bentonite Chips TveE:  [elsubmersible (et Jotor

No.ofBags 2 Caging Hemoved? D Yeas D Mo PRESSLRE TANK: |
16, REMARKS: (Elevation, Source of Data, a1c.) ManulachreraMame_____ Ambrol '

Mode! Number W02 . Capacity . Gallons_2{)

15. WATER WELL CONTRACTOR’S CERTIFICATION:
This well was drilled under my jurisgiction and this report is true w0 the best of my
knowledge and beliaf

17.  DRILLING MACHINE OPERATOR:

T R

W, Drill e 0193
_JEmployes [ fjbconiractor VIOWNER REGI;?I'-EHEBLIEIIEE?EM?L{ Hell in HEGISTM‘I‘];ONNO.
PR i Name_ ,‘/ b kg 'r e address__ )\ 72 Hayes Tower Rd Gaylord, MI 49735
5 * GwW-2Ez8 w03 1 \

___Dae 5/ B/ 96

Signed

AUTHORIZEQFREPREAENTATIVE

Authorly: Act 388 PA 1978
Hon: Roguired

GEOICCICAL SURVEY CORY Penaity: Canviction of 1 violation of any mm%ﬁm: misdamépar.

it e P R T i S N S
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MICHIGAN DEPARTMENT OF PUBLiC HEALTH
WATER WELL AND PUMP RECORD [

GEOLOGICAL SURVEY NOQ

PERMIT NUMBER

1. LOCATION OF WELL

. Cm); 7‘/? Townshlp.; Fraction Sec“jn Number Town Number ffange Number
/" 7£9’ - it AT Y Q vs | S ew

%@gg "Distance And Direction From Road lmarsecnon Dl . 3 OWNER OF WELL:

oA 005 Randy Ramsey
&340 Willowbrook Cr.

Mancelona,MI 49659

Streat Address B City of Well Locanon Address Same As Well Location? 1] ves [# no
Locats with "X in Section Below ; L 7
: ,I, | Skstch Map: 4 WELL DEPTH: Date Comgl‘aladvcm : E New Wall
-X | | | /0? FT. ) f )f ?f; 0 Replacemeant Wall
. !
e JI- - —{ el Radhents 5 [:] Cable tool D Rotery D Driven D Dug
) i ! [ J Hallow rod [ Auger [ satted ]
who g e 8 USE: ic
1 | I T ‘B pomostie ] Tvpo 1 Public [ Type 1l Public
| | { . . irigaton -~ [_] Type Ita Public [ Heat pumn
———|-*—--|——--l—-—--1,M|.
| i | [__j Test Wall D Type It Public D
: ! sl. I l ? S,‘;ﬂ';‘g, g.‘:‘leol WThraadad : Heighl: Abova/Balow
, 1 MiLe : Pssic [ JWalded | guace I‘_ "
THICKNESS | BEPTH TaQ # in. 1o i1. depih ! .
2 FORMATION DESCRIPTION aF BOTTOM OF . Weight —___ Ibs./ft
STAATUM STRATUM in_ tg #t. depih
Grouted Drill Hole Diamaiter

Drive Shona D Yas

S T | GO O we

,lﬁ/)f )/y?,_ «5/"3-' 0/ aD //D e 5\5‘ ; .. Dﬁ,tf.-l.nmnei ‘
v Slol/Gavze 10 Langth ::f _f‘f-ﬁ >(

in. 1o

|
|
ft. depth !
|
]

m. to 1. depth

Set betwaen i and 1.
FITTINGS: EE K-Packoe [:] Lead Packer D Bremer Check
D Rlank abova scresr 1. Other

9 STATIC WATER 1 EVEL:

f1. below lang surface [T Fow
10 PUMPIMG LEVEL: balow land surface

1. afrer L hrs. pumping ot 40‘)_2 GFPM.

f1. after tes. pumping al ______ G.P.M.
11 WELL HEAD » -
COMPLEFION: mPnlass adapter l:] 12" above grade
Basement offseat I:l Approved pit
12 WELL GROUTED?
D Mo m Yes From ___ ___w __ 1L
|:| Meal cemeni wmmnnno D Qther _ﬂ;& 2!9’-41
No. of bags of cement Additives

13 Neares1 sourca of possihle contamination -
Type .2 &, u 5— Distance Mouractlcn M

Wall disinfocted upon complotion? m Yes D Na

i -.:
i Was ald wall plugged? Ows Dho
. T4FUMP: 1 Not mnstalled /&mp Installation Only
Manufacturer's name E/"V\ﬂ
_i Medel number HP, "l Volis
; ooy LD
- Length of Drop Pipe ...léa,_fl. capacity b = GPM
TYPE: m Submersible Jet

PRESSURAE TANK 0
Manufaciurer's name B
USE A 2ND SHEET IF NEEDED Model number . Capacity / é —Gallons

15. Remarks. elavation, source of data, elc. 18. WATER WELL CONTRACTOR'S CERTIFICATION;

This wall was drillad under my jurisdiction and this report is trua

~ (/Af,:fff we lf (7;1///4 /4/7

REQSTERED BUS]NESS NAME REGISTRATION NO.
17. Rig Qperator's Nama: M Address £ L owm /f/t
[~
: Daie 6‘: /5 - ?’4—
- ¥

At J Signed
D&7d /89

Authaority: Act 388 PA 1978

Completion: Roguired
Panalty: Conviction qi E] v]alnl‘mn
GEOLOGICAL SURVEY COPY of any provislon is g

misdemeanor,
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D Er..:ﬂ: WATER WELL AND PUMP RECORD
ey Completion is required under authority of Part 127 Act 368 PA 1978.

Well ID: 05000000600 Failure to comply is a misdemeanor,
Tax No: 05-13-024-D0B-20 | Permit No: 00-265 | county: Antrim | Township: Star
Fraction: Section: Town/Range: |French Claim}WSSN:
SWY% SW% NWY 24 30N O5W
Dista d Direction from Road Inte tion: 4/10 MILE SOQUTH OF C-42
We" 'D: 05000000600 istance an jon ntersection
Elevation:
) ) Well Name:
Latitude: 44.95354657 Well Owner: Harvey Britton
Langitude: -84.86856011 Well Address: Owner Address:
3455 PATTERSON ROAD 5765 OLD ALBA RCAD
GAYLORD M| 49735

Drilling Method: Other Pump installed: Yes Pump Installation only: No
Well Depth: 113.00 #t Well Use: Household Pump Installation date: HP: 0.75

Well Type: I\.!ew Date Completed: 7/22/2000 Manufacturer: Goulds Pump Type: Submersibte
e e Model Number: 105805422 Pump Capacity: 10.00 GPM
Diameter: 4.00 in.to 109.00 . depth Length of Drop Pipe: 104.00 ft. Id of Well:

Diameter of Drop Pipe: Unknown in.
Draw Down Seal Used: No

Bore D!ameter 1; 7.00 in. to 113.00 f. depth Pressure Tank Instalied: Yes
gg:g g!ameter z Pressure Tank Type: Unknown
iameter 3:
Height: 1.00 ft. above grade Manufacturer: Goulds
Casing Fitting: None Model Number : V-60 Tank Capacity : 9992 Gallons
Pressure Relief Valve Installed - No
Static Water Level: 87.00 ft. Below Grade(Not Flowin, . ! Depth to
Viotd Teat Method: Test pump { 9) Formation Description Thickness | DoRth 1€
Measurement Taken During Pump Test: ‘ Brown Sand Medium 20.00 20.00
88.60 fi. after 1.00 hrs. pumping at 16.00 GPM Brown Sand Medium W/Gravel 20.00 40.00
Yellow Sand Medium W/Gravel 20.00 60.00
Light Brown Sand Medium 27.00 87.00
Abandoned Well P"-'Q_Qe‘j‘ No Light Brown Sand Medium Water Bearing 11.00 98.00
o Reason for not plugging Well: Light Brown Sand Coarse Water Bearing 15.00 113.00
H Abandoned well ID:
Screen Installed: Yes Well Intake:
Filter Packed: Nc
Screen Diameter: 3.00 in. Length: 4.00 ft.
Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 109.00 ft. and 113.00 ft.
Blank: 0.50 fi. Above
Fittings:
Neoprene; packer
Well Grouted: Yes Grouting Method: Unknown
Mo. of Bags: 5 Additives: Other Geology Remarks:
Grouting Materials:
Benfionite slurry From 5.00 ft. fo 99.00 ft.
Well Head Completion: Pitless adapter -
Contractor Type: Water well drilling contractor
- Regigtration Number. 617
Nearest source of possible contamination: Business Name: K&T DRLG, INC.
Type Distance Direction Business Address;
Septic tank 70.00 ft. Northeast WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jusisdiction and this report is true to the best of
y knowledge and belief.

Drilling Machine Operator Name: KEN KOSCIELNIAK
Signature of Registered Representative Date

Employment. Employee

General Remarks:
OTHER REMARKS  Drilling Method: AUGER/BORED Addltives: EZ-MUD

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

I 2/14/2002 08:16

Page 1 of |
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Antrim County Conwmunity Canter

Parcei 05-13-013-001-20

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

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

Property Address: 11290 WOODSIDE STREET
ELMIRA, MI 49730

Mailing Address: 1070 SOUTH RIDGE
TRAVERSE CITY, MI 49686
Property Information

Current Taxable Value: $3,354

Current Assessment: $4,200
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $4,050
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $25
Village Tax: $0
Township Tax: $111

U Property Sale Information
Sale Date: 5/19/1995
Sale Amount: $9,500
Liber and Page: 436-3983

Legal Description

PARCEL 201-A..COM AT THE E 1/4 COR OF SEC 13; TH S 163.88 FT; TH N 88 DEG W 3539.36 FT TO
POB; TH CONT N 88 DEG W 150.40 FT; TH S 200 FT; TH N 88 DEG E 150.40 FT; TH N 200 FT; THS
88 DEG E 170 FT TO POB SEC 13 T30N R5W 0.69 A M/L

Powsred by Community Center'™ software from the Land Information Access Association
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Antrim County Cominunity Ceriter

Parcel 05-13-013-001-55

Close This Window

Antrim County Parce! Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information
Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Leagal Description

Star Twp
WESTPHAL CHARLES E & AGNES V

11357 WOODSIDE STREET
ELMIRA, MI 49730

11357 WOQDSIDE ST
ELMIRA, MI 49730

$36,595

$51,250
100%
40 - Residential

$48,350
100%
40 - Residential

2005
$278
$0

$579

PARCEL 121 COM AT E 1/4 COR, TH 5 163.88 FT, TH N 83 DEG W 2759.1 FT FOR POB, TH N 1406 FT,
TH N 88 DEG W 310.22 FT, TH S 1406 FT, TH S 88 DEG E 310.22 FT TO POB SEC 13 T30N R5W 10 A
M/L

Powered by Comimunity Center™ software from the Land Information Access Association




Antrimn County Cominunity Center

Parcel 05-13-013-001-58 ‘ = :

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

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

Property Address: 11345 WOODSIDE STREET
ELMIRA, MI 49730

Mailing Address: 11357 WOODSIDE ST
ELMIRA, M1 49730
Property Information

Current Taxable Value: $4,459

Current Assessment: $12,500
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $11,500
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $34
: L Village Tax: $0
R Township Tax: $70

Legal Description

PARCEL 122 COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 3069.32 FT FOR POB, TH N 1406
FT, TH N 88 DEG W 310.22 FT, TH S 1406 FT, TH S 88 DEG E 310.22 FT TO POB SEC 13 T30N R5W 10
A M/L

Powered by Community Center*™ software from the Land Information Access Association




Antrim County Community Center

Parcel 05-13-013-001-60

Close Thizs Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Property Tax Information

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year;
Summer Tax:
Village Tax:
Township Tax:

Star Twp
MIDDLETON GREEN B & JACQUELINE

11311 WOODSIDE STREET
ELMIRA, MI 49730

11311 WOODSIDE ST
ELMIRA, MI 49730

$71,174

$72,900
100%
40 - Residential

$69,050
100% .
40 - Residential

2005
$540
$0
$1,125

6/27/2000
$18,000
549-1127

PARCEL 123 COM AT E 1/4 COR, TH S 163.88 FT,
FT, TH N 88 DEG W 310.22 FT, TH S 1406 FT, TH
A M/L

8 DEG W 3379.54 FT FOR POB, TH N 1406

THN S
S 88 DEG E 310.22 FT TO POB SEC 13 T30N R5W 10

Poawered by Community Center'™ scftware from the Land Information Access Association




Antrim County Community Center

Parcel 05-13-013-001-63

Close Thizs Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Malling Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information
Sate Date:

Sale Amount:

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:

Sale Amount:
Liber and Page:

Legal Description

Star Twp
BARRETT JULIE K & RODNEY A

11352 WOODSIDE STREET
ELMIRA, MI 49730

22503 DOWNING
ST CLAIR SHORES, MI 48080

$12,500

$12,500
0%
40 - Residential

$11,500
0%
40 - Residential

2005
$58
$0
$253

9/24/2005
$25,000
741-1156

5/5/2003
$10,000
664-433

7/19/2000
$10,000
615-374

[:;@ﬂr

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 FT TO POB; TH S 0 DEG W 1169.49 FT; TH N 88 DEG W 372.78 FT; TH N D DEG E
~1170.51 FT; TH S 88 DEG E 372.80 FT TO POB SEC 13 T30N R5W 10.01 A M/L

Powersd by Community Center'™ software from the Land Information Access Association




Antrim Caunty Community Center

Parcel 05-13-013-001-65 @

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): WORKMAN 1IM F IR

Property Address: 11450 WOODSIDE STREET
¥ ELMIRA, MI 49730

Mailing Address: 1328 S HOLLY RD
FENTON, MI 48430
Property Information

Current Taxable Value: $9,285

Current Assessment: $20,000
Current Homestead: (0%
Current Property Class: 40 - Residential

Last Year's Assessment: $18,600
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $70
Village Tax: $0
Township Tax: $308

Proper’ty Saie Information
Sale Date: 8/18/1998
Sale Amount: $10,100
Liber and Page: 496-395

Legal Description

PARCEL 203 COMATE 1/4 COR, THS 163.88 FT, TH N
DEG W 373 FT, TH 5 1169.49 FT, TH S 88 DEG E 372.9
R5W 10 A M/L

fFowerad by Community Cenfer™ software from the Lend Informaltion Access AssoCiation

88 DEG W 2623.6 FT FOR POB, TH CONT N 88
8FT, TH N 1168.47 FT TO POB SEC 13 T30N




Antrim Caounty Community Center

Parcel 05-13-013-001-68

Clase This Window

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

Mailing Address: 11535 WILLIAM
TAYLOR, MI 48180
Property Information

Current Taxable Value: $7,736

Current Assessment: $15,200
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $14,050
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
: Taxable Year: 2005
Summer Tax: $59
Village Tax: $0
Township Tax: $256

Property Sale Information
Sale Date: 9/30/1995
Sale Amount: $11,000
Liber and Page: 434-791

Legal Description
PARCEL 204; COM ATE 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 $1168.47 FT, TH S 88 DEG E 373.48 FT, TH N 1167.35 FT TO POB SEC 13 T30N
R5W 10 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrim County Community Center

Parcei 05-13-013-001-85

Close This Window

Antrim County Parcel Info

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Property Tax Information

Township Tax

Legal Description

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment;
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:

rmation for 2006 Assessment Year

Star Twp
BIEHL LARRY R

1070 SOUTH RIDGE
TRAVERSE CITY, MI 49686

$4,761

$9,400
0%
40 - Residential

$8,400
0%
4() - Residential

2005
$36
$0

: $158

PARCEL 201-B..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 FT; TH N 00 DEG E 1170.51 FT TO POB SEC 13 T30N R5W 7.92 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrim County Community Center

Parce! 05-13-013-002-00

Close This Window

Antrim County Parcel Information for 2006 Assessment Year
Jurisdiction:

Owner Name(s):

Mailing Address:

Property Information

Property Tax Information

Property Sale Information

" Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Star Twp
GROLEAU LOUIS D

1822 HAMMOND RD EAST
TRAVERSE CITY, MI 49686

$83,600

$83,600
0%%
40 - Residential

$83,600
0%
40 - Residential

2005
$655

$0
$2,862

4/17/2004

$1
709-1315

W 1/2 OF NW 1/4 SEC 13 T30N R5W 80 A.

Powered by Cornmunity Center™ software from the Land Information Access Association

iy




Antrim County Community Center

Parcel 05-13-013-003-00

Close This Window

Bl

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MARTELL KEITH R & CATHERINE L
Mailing Address: 205 ARROWHEAD TRL
GAYLORD, MI 49735
Property Information

Current Taxable Value: $17,682

Current Assessment: $83,600
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $83,600
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

Property Tax Information .

Taxable Year: 2005

Summer Tax: $134
Village Tax: $0

Township Tax: $586

Property Sale Information

Sale Date: 4/17/199%
Sale Amount: $65,000
Liher and Page: 426-158

Legal Description
W 1/2 OF SW 1/4 SEC 13 T30N R5W 80 A

Powerad by Community Centee™ software from Lhe Land Information Access Association




Antrim County Coermmunity Center

Parcel 05-13-013-005-00

Close Thiz Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxa blé Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Legal Description

Star Twp
AVERY JAMES W - WILHELM JOANNE

PO BOX 1232
GAYLORD, MI 49735

$8,077

$38,000
100%
10 - Agricultural

$40,000
100%
10 - Agricultural

2005
$61
$0

$128

SE 1/4 OF SW 1/4 SEC 13 T30N R5W 40 A,

Pawared by Community Center™ software from the Land Information Access Association




Antrim County Community Center

Parcet 05-13-013-006-00 &

Clase Thiz Window

Antrim County Parce! Information for 2006 Assessment Year

Jurisdiction: Star Twp

Owner Name(s): HINTZ LOUIS E & SHARLENE J
Property Address: 11405 ALBA HIGHWAY
ELMIRA, MI 49730
11405 ALBA HWY
ELMIRA, MI 48730

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

! Property Tax Information
Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Praperty Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:

Liber and Page:

$49,345

$53,800
100%
40 - Residential

$49,000
100%
40 - Residential

2005
$374
$0

$780

9/10/2003
$15,000
684-35

8/15/2003
$85,000
680-1389

7/30/2002
$85,000
621-1388

1/23/2002

$0
601-1233

8/21/2001

$0
587-261




Legal Description

PARCEL A..BEG AT THE S 1/4 COR OF SEC 13; TH N 00 DEG E 420 FT ALG N-S 1/4 LINE; TH S 88 DEG
E 300 FT; TH S 00 DEG W 420 FT; TH N 88 DEG W 300 FT ALG 5 SEC LINE & C/L OF ALBA HWY TO
POB; BEING PART OF THE SW 1/4 OF THE SE 1/4 SEC 13 T30N R5W 2.892 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrim County Conumnunity Center

Parcel 85-13-013-006-50

Clase This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): STAPLETON JOHN C & ELAINE L
Mailing Address: 70827 ROMEQO PLANK RD
- ARMADA, MI 48005
Property Information

Current Taxable Value: $14,513

Current Assessment: $14,750
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $14,050
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $110
Village Tax: $0
Township Tax: $481

Property Sale Information
Sale Date: 1/12/2004
Sale Amount: $32,500
Liber and Page: 699-972

Legal Description

PARCEL F..COM AT THE S 1/4 COR OF SEC 13; TH N 00 DEG E 420 FT ALG N-S 1/4 LINE TO THE POB;
TH CONT N 00 DEG E 906.89 FT; TH S 88 DEG E 483.02 FT; THS 00 DEG W 776.30 FT; TH S 88 DEG
E 136.26 FT; THS 00 DEG W 130 FT; TH N 88 DEG W 685 FT TO THE POB; BEING PART OF THE SW
1/4 OF THE SE 1/4 SEC 13 T30N RSW 11.829 A M/L

Poweared by Community Center™ software from the Land Information Access Association




Antrien County Cormpnunity Center

Parcel 05-13-014-002-00 i

Close This Window:

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MARSHALL ROBIN & JACALYN 1

Property Address: 2342 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: 2342 PATTERSON RD
ELMIRA, MI 49730
Praperty Information

Current Taxable Value: $18,694

Current Assessment: $43,550
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $40,150
Last Year's Homestead: 100%

Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
. Summer Tax: $142

Village Tax: $0
- Township Tax: $296

Property Sale Information
Sale Date: 3/24/2004
Sale Amount: $37,500
Liber and Page: 708-806

Sale Date: 10/5/1998
Sale Amount: $37,500
Liber and Page: 500-1378

Sale Date: 5/12/1998
Sale Amount: $132,000
Liber and Page: 488-936

Legal Description

COM 330 FT SOUTH OF NECOR OF SE 1/4 OF NE 1/4, THW 330 FT, THS 264 FT, THE 330 FT, THN
TO POB SEC 14 T30N R5W 2 A M/L

Powered oy Comimunity Cenler™ software from the Land information Access Association




Antrirn County Community Center

Parcel 05-13-014-002-10

Close Thiz Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): ACER PARADISE INC
Mailing Address: P O BOX 758
MANCELONA, MI 49659
Property Information

Current Taxable Value: $15,477

-~ )

Current Assessmentt $40,0C?
Current Homestead: 0% -

Current Property Class: 40 - Residential

Last Year's Assessment: $40,000
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

L3

Property Tax Information
Taxable Year: 2005
Summer Tax: $117
Village Tax: $0
Township Tax: $513

Property Sale Information
Sale Date: 5/12/1998
Sale Amount: $132,000
Liber and Page: 488-936

Legal Description

SE 1/4 OF NE 1/4 EXC COM 330 FT S OF NE COR FOR POB, TH W 330 FT, TH S 264 FT, TH E 330 FT,
TH N TQ POB SEC 14 T30N R5W 38 A M/L

Powared by Community Center™ software from the Land Infarmation Access Association




Parcel 05-13-014-003-00
Close This Window
Antrim County Parcel Info

Jurisdiction
Owner Name(s}

Mailing Address:

Property Information

Cum—;nt Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment

Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

' Taxable Year:
Summer Tax:

Village Tax

Antrim County Community Center

rmation for 2006 Assessment Year

: Star Twp
: CHIPPA MICHAEL A & JANICE K

10303 ALBA HWY
ELMIRA, MI 49730

$8,530

$38,000
100%
10 - Agricultural

: $40,000
100%
10 - Agricultural

2005
$65
1 %0

Township Tax: $135

Legal Description

SW 1/4 OF NE 1/4 SEC 14 T30N R5W 40 A,

Powered by Cormmunity Center'™ software from the Laid Information Access Association




Arnitricn County Community Cenker

Parcei 05-13-014-006-00

Close This Window

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: $17,508

Current Assessment: $76,000
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $76,000
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $133
Village Tax: $0
Township Tax: $580

Property Sale Information
Sale Date: 12/31/2004
Sale Amount: $0
Liber and Page: 728-2462

Legal Description .
S 1/2 OF NW 1/4 SEC 14 T30N R5W 80 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrirn County Conmynunity Cenfer

Parcel 05-13-014-007-00

Close This Window

[_ iy

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): CHIPPA MICHAEL A & JANICE K

Property Address: 10303 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 10303 ALBA HWY
ELMIRA, MI 49730

Property Information
" Current Taxable Value: $47,064

Current Assessment: $115,300
Current Homestead: 100%
Current Property Class: 10 - Agricultural

Last Year's Assessment: $113,350
Last Year's Homestead: 100%
Last Year's Property Class: 10 - Agricultural
| Property Tax Information
Taxable Year: 2005
Summer Tax: $357
Village Tax: $0
Township Tax: $744

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

Powered by Community Center'™ software from the Land Information Access Association




Arthrimm County Community Center

Parcel 05-13-014-008-00 | @

Close This Window

Antrim County Parcei Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): POMERQOY PENNY

Property Address. 10085 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 10085 ALBA HWY
ELMIRA, MI 49730
Property Information '

Current Taxable Value: $36,646

Current Assessment: $39,600
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $36,300
Last Year's Homestead; 100%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $278
Village Tax: $0
Township Tax: $579

Property Sale Infarmation
Sale Date: 6/16/2003

Sale Amount: $0
Liber and Page: 669-320

Sale Date: 1/29/2002
Saie 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 TO

POB; TH N 350 FT; THE E 270 FT; TH S 350 FT; TH W 270 FT TO THE POB; BEING FART OF THE SW
1/4 OF THE SW 1/4 SEC 14 T30N RSW

Powered by Cormmunity Center™ software from the Land Information Access Association




Antrim County Community Center

Parcel 05-13-014-008-05 e

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name{s): SLOAN DONNA 1

Property Address: 2977 PRIMROSE ROAD
ELMIRA, MI 49730

Mailing Address: 2977 PRIMROSE RD
ELMIRA, MI 49730
Property Information

Current Taxable Value: $36,614

Current Assessment: $41,650
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $37,100
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $278
Village Tax: $0
Township Tax: $579

Property Sale Information
Sale Date: 8/28/2002

Sale Amount: $11,000
Liber and Page: 625-645

Legal Description

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

Pawered by Community Center'™ software from the Land Information Access Association




Antrim County Conwnunity Center

Parcet 05-13-014-008-10

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Vaiue:
Current Assessment;
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Current Homestead:

Star Twp
CROFT LLC

121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

$13,331

$60,800
0%
40 - Residential

$60,800
0%
40 - Residential

2005
$101
$0

$442

12/31/2004

$0
728-2462

THE W 1/2 OF THE SW 1/4 OF SEC 14, EXC COM AT THE SW COR OF W 1/2 OF SW 1/4 DESC AS COM
AT THE SW COR OF SEC, TH N 350 FT, TH E 625 FT, TH S 350 FT, TH W 625 FT TO POB, ALSO EXC
COM AT THE NW COR OF THE W 1/2 OF SW 1/4 SEC 14, TH € 860 FT, TH S PARA TO THE W LINE 540
FT, TH W 860 FT TO W SEC LINE, TH N TO POB, BEING PART OF THE W 1/2 OF THE SW 1/4 SEC 14,
T30N, R5W 64.32 A M/L

Powered by Community Cenler™ spftware from the Land Informatisn Access Associalkion




Antrim County Community Center

Parcel 05-13-014-008-20

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): GATES DALE E

Property Address: 2525 PRIMROSE ROAD
ELMIRA, MI 49730

Mailing Address: 2525 PRIMROSE RD
ELMIRA, MI 49730
Property Information -

Current Taxabie Value: $44,530

Current Assessment: $65,600
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $62,050
Last Year's Homestead: 100%
L ast Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005 -
Sumimer Tax: $338
Village Tax: $0
Township Tax: $704 |

Legal Description

COM AT THE NW COR OF THE W 1/2 OF THE SW 1/4 QF 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 5W 1/4 SEC 14 T30N
R5W 10.68 A M/L

Powered by Community Center'™ soffware from the Land Information Access Association




Antrim County Community Center

Parcei 05-13-014-009-00

Close This Windaw

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Viilage Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amotint:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp

O'CONNELL RHONDA L DARRAH CHERYL - MASSEY ROBERT

10577 ALBA HIGHWAY
ELMIRA, MI 49730

PO BOX 1
ALBA, MI 49611

$165,800

$165,800
100%
40 - Residential

$170,550
100%
40 - Residential

2005
$1,272
$0
$2,650

7/26/2006

$0
755-2327

2/4/2002
$0
603-535

SE 1/4 SEC 14 T30N R5W 160 A M/L

Powerad by Community Centar™ scftware from the Land Information Access

Assgciation




Antrim Ceunty Comrnunity Center

Parcel 05-13-023-001-00

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): VOELKER OREITHA M LIVING TRUST

Property Address: 10814 ALBA HIGHWAY
ELMIRA, MI 49730

| Mailing Address: 105 BOUGHEY ST
TRAVERSE CITY, MI 49684
Property Information

Current Taxable Value: $18,688

Current Assessment: $81,650
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $84,400
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $142
Village Tax: $0
Township Tax: $619

Legal Description
N 1/2 OF NE 1/4 SEC 23 T30N R5W 80 A

Powered by Community Center™ software from the Land Information Access Association




Antrim County Comimunity Canter

Parcel 05-13-023-002-00
§ Close This Window

g

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MARTIN TIMOTHY G

Property Address: 3384 PATTERSON ROAD
ELMIRA, MI 43730

Mailing Address: 3384 PATTERSON RD
ELMIRA, MI 49730

Property Information
Current Taxable Value: $41,650

Current Assessment: $41,650
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $39,000
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $211
Village Tax: $0
Township Tax: $439

Property Sale Information
Sale Date: 9/7/2005
Sale Amount: $90,000
Liber and Page: 740-56

Legal Description

PARCEL 9, COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG THE EW 1/4 LINE 1226 FT, THN 0
DEG E 310.80 FT, TH N 88 DEG E 1225.86 FT TO THE E LINE OF SEC 23, THS 0 DEG W ALG SD E
LINE 310.80 FT TO THE POB SEC 23 T30N R5W 8.75 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrifry County Community Center

Parcel 05-13-023-002-10

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Gurrent Assessment:
Current Homestead:
Current Property Class:

. Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class
Property Tax Information
Taxable Year:

Summer Tax:

" Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp
HOSTMAN DAVID 1 & ELIZABETH A

3298 PATTERSON ROAD
ELMIRA, MI 49730

P O BOX 158
ELMIRA, MI 49730

$7,736

$15,000
100%
40 - Residential

$12,100
100%

1 40 - Residential

2005
$59
$0
$122

12/5/1997
$21,000
476-784

5/6/1996
$0
459-1222

ig@m

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, THN 1 DEG E 333.3 FT, TH N88 DEGES69.6 FTTOTHEE
LINE OF SEC, TH S 0 DEG W ALG THE SD E LINE 333.6 FT TO THE POB SEC 23 T30N R5W 4.36 A M/L

Powered oy Community Center™ seftware fromn the Land Information Access Association




Antrim County Community Center

Parcel 05-13-023-002-20

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s}):
Property Address:

Mailing Address:

Property Information

Current Taxahle Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:

Last Year's Homestead:

Last Year's Property Class:
Property Tax Information

Taxable Year:

Summer Tax:

Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp
HOSTMAN DAVID ] & ELIZABETH A

3352 PATTERSON ROAD
ELMIRA, MI 49730

P O BOX 158
ELMIRA, MI 49730

$15,001

$22,900
100%
40 - Residential

$19,550
100% .
40 - Residential

2005
$114
$0

$237

12/5/1997
$21,000
476-784

| Iy

PARCEL 6 COM AT E 1/4 CORNER, TH N 0 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 T, TH N 88 DEG E 569.85 FT TO E LINE OF SEC, TH 5 ALG E SEC
LINE 333.6 FT TO POB SEC 23 T30N R5W 4.37 A M/L




Anftrirn County Cormmunity Center

Parcel 05-13-023-002-28

Close Thiz Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp

WARREN MICHAEL J & ROBIN R

3376 PATTERSON ROAD
ELMIRA, MI 48730

3376 PATTERSON RD
ELMIRA, MI 49730

Owner Name(s):
Property Address:

Mailing Address:

Property Infarmation
Current Taxable Value: $9,875

Current Assessment: $18,050

100%

40 - Residential

Current Homestead:
Current Property Class:

l.ast Year's Assessiment:
Last Year's Homestead:
Last Year's Property Class:

$35,900

100%

40 - Residential

Property Tax Information
Taxable Year: 2005

$186

$0

$387

Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

2/28/1995

$0
424-665

Legal Description

PARCEL 5-1..COM AT THE E 1/4 COR OF SEC 23; TH N 00 DEG E 310.80 FT ALG E SEC LINE TO POB;
TH S 88 DEG W 1225.88 FT; TH N 01 DEG E 355.21 FT; TH N 88 DEG E 1025.03 FT; TH 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

Powerad by Community Center'™ software from the Land Information Access Association




Antrirn County Comvmunity Centar

Parcel 05-13-023-002-30

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

1 ast Year's Assessment:
Last Year's Homestead:

Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Legal Description

Star Twp
BRADLEY ANTHONY W

3322 PATTERSON ROAD
ELMIRA, MI 49730

3322 PATTERSON RD
ELMIRA, MI 49730

$24,159

$33,400
0%
40 - Residentiatl

$31,850
0%
40 - Residential

2005

$183 -
$0

$801

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 7T TO POB, TH S 88 DEG W 655 FT, TH N 01 DEG E 665.42 FT, TH N 88 DEG E 655 FT,
TH S 01 DEG W 666.01 FT TO THE POB SEC 23 T30N R5W 10.01 A M/L

Powered by Community Center™ software from the Land Information Access Assaciation




Antrirm County Community Center

Parcel 05-13-023-002-40

Ciose This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp
HOSTMAN DAVID J & ELIZABETH A

P O BOX 158"
ELMIRA, MI 49730

$5,057

$11,000
0%
40 - Residential

$10,500
0%
40 - Residential

2005
$38
$0
$168

10/27/2004
$8,500
725-1971

9/24/1998
$8,500
499-860

PARCEL 8 COM AT THE E 1/4 COR OF SEC 23, TH N 0 DEG E ALG E SEC LINE 667.2 FT, TH S 88 DEG
W 570.63 FT TO THE POB, TH CONT S 88 DEG W 654.4 FT, TH N 01 DEG E 666.01 FT, 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

Powerad by Community Center'™ seftwars from the Land Information Access Association




Antrim County Corimunity Center

Parcel 05-13-023-002-50 @

Clase Thiz Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): KASSUBA EVELYN M
Mailing Address: 520 N TOWNLINE RD
GAYLORD, MI 49735
Property Information

Current Taxable Value: $2,489

Current Assessment: $11,000
Current Homestead: 0%
Current Property Class: 40 - Residential

»
Last Year's Assessment: $10,500
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $19
Village Tax: $0
Township Tax: $82

Legal Description

PARCEL 10 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG EW 1/4 LINE 1226.6 FT TQ 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 S 01 DEG W 666.01 FT TO THE EW 1/4 LINE AND POB SEC 23 T30N R5W 10.01 A M/L

Powered ty Comyiunity Center™ software from the Land Information Access Association




Antrim County Comimunity Cenfer

Parcei 05-13-023-002-60

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Vaiue:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:
| Property Tax Information
Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information
Sale Dafte:

Sale Amount:

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

: Star Twp

LAMOREAUX DAWN

1906 SPRUCE ST
WEST POINT, GA 31833

$5,057

$11,000
0%
40 - Residential

$10,500
0%
40 - Residential

2005
$38
$0
$168

5/15/2002
$7,500
618-476

9/4/1998
$7,500
502-563

9/16/1998

$0
502-562

PARCEL 13 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG EW 1/4 LINE 1881.6 FT TO THE
POB, TH CONT S 88 DEG W ALG SD EW 1/4 LINE 655.6 FT TO THE CENTER 1/4 COR OF SD SEC, TH N
01 DEG E ALG THE NS 1/4 LINE 664.83 FT, TH N 88 DEG E 655.6 Ff, TH S 01 DEG W 665.42 FT TO
THE EW 1/4 LINE AND THE POB, BEING PART OF THE SW 1/4 OF THE NE 1/4 SEC 23 T30N R5W 10.01
A M/L

Powered by Commmunity Center'™ software From the Lang Information Acgess Associztion




Antrim County Community Center

Parcel 05-13-023-002-70

Clase Thizs Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessmenti:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Legal Description

Star Twp
KASSUBA EVELYN M

520 N TOWNLINE RD
GAYLORD, MI 49735

$2,489

$11,000
0%
40 - Residential

$10,500
0%
40 - Residential

L]

2005
$19
$0
$82

PARCEL 12 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG THE E-W 1/4 LINE OF SD SEC
655.6 FT TO THE N-S 1/4 LINE OF SEC, TH N 01 DEG E ALG N-S 1/4 LINE 664.83 FT, TH N 88 DEG E
655.6 FT, TH S 01 DEG W 665.23 FT TQO THE POB SEC 23 T30N R5W 10.01 A M/L

Powerad by Comniunity Center™ saftware from: the Land Informafion Access Agsociation




Antrim County Comimunity Center

Parcel 05-13-023-003-00 P

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

JuHrsdiction: Star Twp
Owner Name(s): CROFT LLC

Property Address: 10426 ALBA HIGHWAY
ELMIRA, MI 49730

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

Current Taxable Value: $22,244

Current Assessment: $118,100
Current Homestead: 0%
Current Property Class: 30 - Industrial

Last Year's Assessment: $124,300
Last Year's Homestead: 0%
Last Year's Property Class: 30 - Industrial

Property Tax Information
Taxable Year: 2005
Summer Tax: $169
Village Tax: $O
Township Tax: $737

Property Sale Information
Sale Date: 12/31/2004
Sale Amount: $0
Liber and Page: Q-0

Legal Description

THE N 3/4 OF £ 1/2 OF W 1/2 EXC COM AT THE N 1/4 POST OF SEC 23, TH S 87 DEG W 828.6 FT FOR
POB, TH S 87 DEG W 436.28 FT, TH S 1 DEG W ON THE W 1/8 LINE OF SD SEC 500 FT, TH N 87 DEG
E 43G6.28 FT, TH N 1 DEG E 500 FT TO THE POB, BEING PART OF THE NE 1/4 OF THE NW 1/4 EXC
COM AT N 1/4 COR OF SEC 23, TH S 87 DEG W ALG N LINE 50.05 FT TO NE COR FOR POB, THS O
DEG W 295.17 FT, TH S 87 DEG W 295.17 FT, TH N 0 DEG E 295.17 FT TO A PT ON N LINE OF SD
SEC 23, TH N 87 DEG E ALG N SEC LINE 295.17 FT TO POB......... SEC 23 T30N R5W..... 113 A M/L

Pawered by Community Center'™ scftware from the Land Information Access Association




Antiint County Community Cenlar

Parcel 05-13-023-003-10

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Property Tax Information

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Sale Date:
Sale Amount:
Liber and Page:

Star Twp
CHIPPA MICHAEL A & REBECCA M

10266 ALBA HIGHWAY
ELMIRA, MI 49730

10266 ALBA HWY
ELMIRA, MI 49730

$30,835

$34,300
100%
10 - Agricultural

$29,850
100%
10 - Agricultural

2005
$234
$0

$487

7/18/1997
$7,000
466-1402

2/23/1996
$21,000
441-1164

l Iy

COM AT THE N 1/4 POST OF SEC 23, TH S 87 DEG W ON SEC LINE 828.6 FT FOR POB, TH 5 87 DEG
W 436.28 FT, TH S 1 DEG W ON THE W 1/8TH LINE OF SD SEC 500 FT, TH N 87 DEG E 436.28 FT, TH
N 1 DEG E 500 FT TO POB, BEING PART OF THE NE 1/4 OF THE NW 1/4 SEC 23 T30N SEC 23 T30N

R5W 5 A M/L

Powared by Community Center™ seffware from the Land information Access Association




Antrim County Community Center

Parcel 05-13-023-003-20

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s)
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessiment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp

: THURSTON TODD M & DEANNA L

10464 ALBA HIGHWAY
ELMIRA, MI 49730

615 W SHELDON ST
GAYLORD, M! 45735

$16,400

$16,400
100%
40 - Residential

$13,600
100%
40 - Residential

2005
$70
$0
$146

12/27/2005
$35,450
745-313

12/17/2001
$0
597-835

3/16/2000
$15,000
543-85

COM AT N 1/4 COR OF SEC 23, TH S 87 DEG W ALG N LINE OF SD SEC 50.05 FT FOR POB, THS O
DEG W 295.17 FT, TH S 87 DEG W 295.17 FT TH N 0 DEG E 295.17 FT TO A PT ON N SEC LINE, TH N
87 DEG E ALG N SEC LINE 295.17 FT TO POB, BEING PART OF NE 1/4 OF NW 1/4...... SEC 23 T30N
R5W.....2 A M/L

Powared by Commumty Cenbert” software front the Langd Informaton Apcess Associalion




Antrim County Cormimunity Center

Parcei 05-13-023-004-00

Close This Window

3

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

Current Assessment: $31,350
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: §41,250
Last Year's Homestead: 0%
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: 12/31/2004
Sale Amount: $0
Liber and Page: 728-2464

Sale Date: 12/20/1996 "
Sale Amount: $0
Liber and Page: 457-1386

Legal Description

SW 1/4 OF THE NW 1/4; EXC THE N 1/2 OF THE N 1/2 OF THE SW 1/4 OF THE NW 1/4 SEC 23 T30N
R5W 30 A M/L

Pawered by Comumiunity Center'™ software fram the Land Informatinn Access Association




Antrim County Community Center

Parce! 05-13-023-004-10

Close This Window

Antrim County Parce! Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
lLast Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information
Sale Date:

Sale Amount:

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:

Sate Amount:

Star Twp
RAY JAMES L

9972 ALBA HIGHWAY
ELMIRA, MI 49730

9972 ALBA HWY

ELMIRA, MI 49730

$59,061

$71,700
74%
40 - Residential

$69,100
74%
40 - Residential

2005
$448
$0
$1,200

8/17/2000
$54,293
553-16

6/18/1999
$47,000
553-15

1/14/1997
($100)

Liber and Page: 460-1328

Legal Description

COM AT THE NW COR OF SEC 23; TH S 200 FT ALG W SEC LINE TO THE POB; TH S 1120 FT; TH E 660
FT; THN 1120 FT; TH W 660 FT TO THE POB; BEING PT OF THE NW 1/4 OF THE NW 1/4 SEC 23 T30N
R5W 17 A M/L

Powered by Community Center™ soffware froms the Land Information Access Ascociation




Antrim County Comumunity Center

Parcet 05-13-023-004-15

Close This Window

b

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Vatue:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information '
Taxable Year:

Summer Tax:

Village Tax:

Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp
CROFT LLC

121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

$5,653

$24,050
0%
40 - Residential

$24,050
0%
40 - Residentiat

"

2005
$43
$0
$187

12/31/2004

$0
728-2464

BEG AT THE NW COR OF THE NW 1/4 OF THE NW 1/4; TH E 1320 FT; TH S 1320 FT; TH W 660 FT; TH
N 1120 FT; TH W 660 FT TO W SEC LINE; TH N 200 FT ALG SD LINE TO THE POB; BEING PT OF THE
NW 1/4 OF THE NW 1/4 SEC 23 T30N R5W 23 A M/L

Powered by Community Center™ software from the Land Information Access Association




Antrim Counly Community Cenfer

Parcel 05-13-023-004-20

Clase Thiz Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

l.ast Year's Assessment:

Last Year's Homestead:

Last Year's Property Class:
Property Tax Information

Taxable Year:

Summer Tax:

Village Tax:

Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

: Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

THE N 1/2 OF THE N 1/2 OF THE SW 1/4 OF THE NW 1/4 SEC 23 T30N RSW 10 A M/L

Pawarad by Community Center'™ software from the Land Information Access Association

Star Twp
CROFT LLC

121 E FRONT 5T STE 200
TRAVERSE CITY, MI 49684

$7,417

$13,750
0%
40 - Residential

$12,650
0%
40 - Residential

2005
$56
$0
$246

12/31/2004
%0
0-0

12/9/1999
$15,000
535-714

12/9/1997

($100)
460-1327




Antrimm County Community Center

Parce! 05-13-024-002-00 =
i

& Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Cwner Name(s): TAYLOR ROBERT W FAMILY TRUST
Mailing Address: P O BOX 120401
ARLINGTON, TX 76012
Property Information

Current Taxable Value: $30,749

Current Assessment: $114,950
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $114,950
Last Year's Homestead: 0%

Last Year's Property Class: 40 - Residential
Property Tax Information

Taxable Year: 2005

Summer Tax: $233

Village Tax: $0
Township Tax: $1,019

Property Sale Information
Sale Date: 2/3/2003
Sale Amount: $0
Liber and Page: 651-931

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/L

Powered by Community Center™ software from the Land Information Access Association




Antrim Caounty Cominunity Center

Parcel 05-13-024-006-00

Close This Window

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Legal Description

NW 1/4 OF NW 1/4 EXC THE W 1/2 OF NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24 T30N R5W 35 A M/L

Poweresd by Community Center™ softwares from the Land Infermation Access Assogiation

Antrim County Parcel Information far 2006 Assessment Year

Star Twp
VOELKER OREITHA M LIVING TRUST

105 BOUGHEY ST
TRAVERSE CITY, MI 49684

$10,631

$37,700
0%
40 - Residential

$42,650
0%
40 - Residential

2005
$81
$0
$352




Antrim County Conumunity Center

Parcel 05-13-024-006-10

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information '
Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
L.ast Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:
Viltage Tax:
Township Tax:

Property Sale Information
Sale Date:

Sale Amount:

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Star Twp
HUNLEY ROBERT & ANNETTE

3121 PATTERSON ROAD
ELMIRA, MI 49730

3121 PATTERSON RD
ELMIRA, MI 49730

$34,344

$47,600
100%
40 - Residential

$42,400
100%
40 - Residential

2005
$261
$0

$543

9/24/2003
$85,000
686-686

9/24/2003
$87,500
686-687

9/19/2001
$85,000
679-1303

9/5/2001
$0
591-445

9/5/2001
%0
591-446




Sale Date: 6/9/2000
Sale Amount: $10,900
Liber and Page: 548-156

Sale Date: 7/1/1999
Sale Amount: $0
Liber and Page: 521-892

Sale Date: 6/23/1998
Sale Amount: $5,700
Liber and Page: 498-1355

lLegal Description

THE W 1/2 OF THE NW 1/4 OF THE NW 1/4 OF THE NW 1/4; EXC THE N 250 FT OF THE W 174.24 FT
OF THE W 1/2 OF NW 1/4 OF NW 1/4 OF THE NW 1/4 SEC 24 T30N R5W 4 A M/L

Powered by Community Center’™ softwate from the Land Informpation Access Associaticn




Antrim County Cornmunity Center

Parcel 05-13-024-006-15
t EE} Close This Window
;9
Antrim County Parce! Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MILBOCKER TERRANCE AA MATHEY CARRIE A

Property Address: 11030 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 11030 ALBA HWY
ELMIRA, MI 49730

Property Information
Current Taxable Value: $25,297

|

\

|

i Current Assessment: $53,050

| Current Homestead: 100%

| Current Property Class: 40 - Residential

Last Year's Assessment: $50,650
| Last Year's Homestead: 100% .
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
AAAAAA Summer Tax: $192
k- Village Tax: $0
Township Tax: $400

Legal Description

THE N 250 FT OF THE W 174.24 FT OF THE W 1/2 OF THE NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24
T30N R5W

Powered by Community Center™ software from the Land Informalion Access Association




Antrim Couaty Contmunity Cenfer

Parcel 05-13-024-007-04

Close This Window

Antrim County Parcel Information far 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): AVERY JAMES W - WILHELM JOANNE WILD WINGS GAME FARM

Property Address: 11378 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: P O BOX 1232
GAYLORD, MI 49735

Property Information
Current Taxable Value: $55,402

Current Assessment: $117,500
Current Homestead: 100%
Current Property Class: 10 - Agricultural

Last Year's Assessment: $114,900
Last Year's Homestead: 100%

Last Year's Property Class: 10 - Agricultural

Property Tax Information
Taxable Year: 2005
Summer Tax: $420

T Village Tax: $0

Township Tax: $876

Legal Description
E 1/2 OF NW 1/4 SEC 24 T30N R5W.

Powered by Cormumunity Center™ software from the Land Information Access Association




Antrirn County Community Center

Parcel 05-13-024-008-00

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star TWp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Mailing Address: 3455 PATTERSON RD
ELMIRA, MI 49730

Property Information

Current Taxable Value:

Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Current Assessment:
Current Homestead:

$7,187

$8,600
0%
40 - Residential

$7,600
0% )
40 - Residential

2005
$55
$0
$238

10/31/2002
$22,000
634-77

POB, TH CONT N ALG W LINE OF SD SEC 264.5 FT, TH S 88 DEG E 1225.46 FT, THS 262.6 FT, THN
88 DEG W 1224.92 FT TO THE W LINE AND THE POB, BEING PART OF THE SW 1/4 OF NW 1/4 PARCEL
1..... SEC 24 T30N R5W.....7.4 A M/L

COM AT THE W 1/4 COR OF SEC 24, TH N 0 DEG E ALG THE W LINE OF SD SEC 1069.8 FT TO THE
|
\

Powered by Community Cepter™ software from the Land Information Access Association




Antrim County Community Center

Parcel 05-13-024-008-05

Closa This Window

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
. ELMIRA, MI 49730
Property Information

Current Taxable Value: $25,562

Current Assessment: $28,750
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $22,450
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005

Summer Tax: $160
Village Tax: $0

Township Tax: $700

Property Sale Information

Sale Date: 10/31/2002
Sale Amount: $30,000
Liber and Page: 634-767

Legal Description

COM AT THE W 1/4 COR OF SEC 24, THN 0 DEG E ALG THE W LINE OF SD SEC 713.2 FT TO THE POB,
TH CONT N 0 DEG E ALG THE W LINE OF SD SEC 356.6 FT, TH S 88 DEG E 122492 FT, THS 0 DEG W
356.6 FT, TH N 88 DEG W 1224.2 FT TO THE W LINE AND POB, BEING PART OF THE SW 1/4 OF NW
1/4 PARCEL 2.....5EC 24 T30N R5W 10.01 A M/L

Powered by Community Center™ software front the Land Information Access Association




Antrim County Cormmunity Center

Parcel 05-13-024-008-10

Clase This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): HUFFMAN TERRY L - WOOLLEY LISA
Property Address: 3393 PATTERSON ROAD
ELMIRA, M1 49730

Mailing Address: 4001 W SILVERSPRING BLVD
OCALA, FL 34482

| Property Information
Current Taxable Vailue: $10,776

Current Assessment: $19,100
Current Homestead: 100%
Current Property Class: 40 - Residential

lLast Year's Assessment: $17,900
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxahle Year: 2005

| Summer Tax: $82

Viliage Tax: $0

‘ b Township Tax: $170

Property Sale Information
Sale Date: 2/23/2001
Sale Amount: $174
Liber and Page: 568-803

Sale Date: 1/29/2001
Sale Amount: $0
Liber and Page: 564-733

Legal Description

PARCEL 3 COM AT THE W 1/4 COR OF SEC 24, TH N 0 DEG E ALG W LINE OF SEC 356.6 FT TO THE
POB, TH CONT N O DEG E 356.6 FT, TH S 88 DEG E 1224.2 FT, TH S 0 DEG W 356.6 FT, TH N 88 DEG
W 1223.5 FT TO THE W LINE OF SEC AND THE POB, SEC 24 T30N RSW 10.01 A M/L

Powered by Caommunity Center™ soeftware from the Land Information Access Agsociation




Antrim County Community Center

Parcel 45-13-024-008-20

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Property Address: 3455 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: 3455 PATTERSON RD
ELMIRA, MI 49730
Property Information

Current Taxable Value: $55,776

Current Assessment: $58,600
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $54,700
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $423
Village Tax: $0
Township Tax: $882

Property Sale Information
Sale Date: 9/18/1998
Sale Amount: $10,000
Liber and Page: 499-205

Legal Description

PARCEL 4 COM AT THE W 1/4 COR OF SD SEC 24, TH N 0 DEG E ALG THE W LINE OF 5D SEC 24
356.6 FT, TH S 88 DEG E 1223.5 FT, TH S 0 DEG W 356.6 FT TO THE EW 1/4 LINE OF SD SEC, TH N
88 DEG W ALG SD EW 1/4 LINE 1222.79 FT TO THE W LINE OF SEC AND THE POB, BEING PART OF
THE SW 1/4 OF NW 1/4 SEC 24 T30N R5W 10.01 A M/L

Powsred by Community Center™ softwars from the Land Information Accgss Associabion







DEQ.  1icHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

| Strest Address & City of Well Localion

TAX NO: WATER WELL AND PUMP RECORD PEAMIT NO:
Complation is required under authority of Part 127 Act 388 PA 1978 M
1. LOGATION OF WELL Faikwe to co::pIy Isl;y r:Isd:maanor 75 aad 3 \5 &D
Cou -Trawnahlp Nama Fracton No. “Town No. Hange No.
/?Vfﬂlm S 1A £ bV B 114 if/ LZQ_ K St
Distance and Direction from Fioad Interaection - 3. OWNEROFWELL 1
Dale Gates
0 .-v(?b Pim Fol @ ﬂ oA J~ : A% 9991 Primrose RA.

Eimira,MI 49730
Addrass Same a8 Well Locaton _fid ves gl Mo

Locate with 'x:‘ in Section Below

[
]
NV
X 1

B B R

| | |

Sketch Map 4. WELLDEPTH: Date Compisted | [ Mew well

sp

! 2 (] meplacement Welt

5. E[t:able Tool O Rotary L] Deiven DDug
7 Holtow Aod (A Augerbored  [lJewed [

[ imigavon [

e. use; [MlHousenaid ClType 1 pubtie [ ]Type I Public

[Irest weit [ Type tb Punlic (]

Type ita Public [ Heat Pump

2. FORMATION DESCRIPTION

THICKNESY DEPTHTO

STRA &7 (f] N
TuM paT Diameter: 1/ b in o

S Ak

in. o

! [/a / oo BORE HOLE:

Diartrator: _?_ln Io

waler S AL

In. 1o

7. CASING: %swm
Piasiic [

BATTOM OF _.. JR—

Welded Surtace: it
o depth | Weighe fbe .
____ftdepth
{J bewve Shoe
it depth | () Stude Packar

¢l Thweaded Heigir AboverGeiow

it. dapth

40 /"‘o 8. SCREEN: t]No:lnalallad O araver-packad

yu
Type ’ ,S'- Diameter
SovGauze i i Longér_ Q 7 .
SetBetween__ . L dtand__fSo f,
FIITINGS: K-Packer L] Bramer Ghveck

Blank Abave Screen ft. Cther

9. STATIC WATER LEVEL:

ft. Below Land Surlace [] Fowing

10. PUMPING LEVEL: Below Swrface
_ . Aher g_mhrs.Pumplrrga ;; Q G.P.M.

Clpunger  Cleaidr O air [l Test Pump

11. WELL HEAD COMPLETION:

No. ofBags

% Pidass Adapter G 12" Above Grade
Ragement Otfsel D Well House
12.wELaRoUTED?  [lne (Mves  From R ft.

[ neat Cement [E'Benmnim / T omer

otey

13. NEAREST SOURCE OF POSSIBLE CONTA‘NATKJN

Typs ¢ Z’fg,_____ Digtance . éa _k Direction
Typeo . Disance ’. CReection
USE A 2N SHEET IF NEEDED )

15. ABANDONEDWELL PLUGGED? [ ) ves [ Mo T4. PUMP: Dut::ema"ed [ Pump inssataion aniy
Casing Dlameier ___ fn. Qapth__ mx @ Volla,
PLUGGING MATERIAL: [ Neat cement T Bentonita Shurry Longih o Orop Pipe_ 5T 1 cam .Y
[ cemenvBentoniie Slurry {3 concreate Grout D Buntonite Chips TYPE: gl Submersibie ]j:et Dota: )

Mo.of Bags__ _ Casing Removed? D Yes D L] PRAESBURE TANK: -

18. AREMARKS: (Elevation, Source ol Dals, slc.)

Manulacturer's Name_ (.
Maodel Mumbser,

{19 e ~
%—_C "’-{3:9- Gallons______

Y8 WATER WELL CONTRACTOR'S CERTIFICATION:

17, DHILL!NG MACHINE OPERATOR:
| Subcomracmr

knowledge and bellef.

This well wag drilled undar my jurladiction and Wnis report is true to the bast of l\ny

ATTHORIZED FEFRESERTA

CEOLDGIC UHVLV COPY

o G- BT

EQP 2017 (12/96)




DERL \iCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXNO: WATER WELL AND PUMP RECORD PERMIT NO:
05~-13~014-007-00 Gompletion i required under authority of Part 127 Act 368 PA 1978
1. LOCATIOM OF WELL Failure to comply Is a misdemeanar A99-59
County “Townshlp Hams Fraction Sacllon Ne. “Town No, HAanga Mo, |
Antrim Stay Swt 14 S& 1 Frdia 14 20 Ao a1
Distance and Dreciion from Road intersection 3. OWNEROF WELL _
Address CHIPPA, MIKR

10303 ALBA HWY.
ELMIRA ML 49730

Streat Address & Clty of Weli Location 10303 Alba Bwy. Address Sama as Well Locution E ves [ o
Lacate with ' in Section Below [ Skotch Map (o) bebe [ 4. WELLDEFTH: | Oate Comploted | [ Mow wet
T { X /39 it _5 }gtw [ Repiecement Wel
— b -1 ] r <-4 5. [Jcanle Tool Oroay  [Jomen [Joug
ol o . [ toiow Rod (A avgerBored [Tuewsd O .
T T ; 8. USE: [AHousenatd [JType i Pusic [ 1ype ili Public
A Y T B o O irigaion [ Type tia Pubkic. [ ] Heat Pump
L Vo J_ O vest wat [ Type s Public []
b o | £=Ha . obds KRB 17 casing: [dsee [Arhreaded Haight: Abova/Balow,
' i [ piasiic £] weiden Swiace:__ /1t
2. FORMATION DESCRIFTION THICKHESA | DEFTHTO Clother

o
BYRATUM STRATU

Diametor: _&f _in. 1o /5. deph | Weighe_// 55 _jos .

e im to___ It dapth
| Sanp 40D deael {2 11A9 0 soreroE o Shoo

Diamater: __"Z . to _{ 3P0, depth Shala Packer

in. w0 ____ it depth
8. scheEn: [ Not Installad by 2 [Jaravel-Packed

Typﬁm@‘ Diamessy 3"’
SlovGauas 'In Lengix o !

Set Bezwaen_jﬂ_i____‘___'__it. and 139 ft.

FITINGS: [ AK-Packer  []Bremar Chisck

EBlank Above Scraen _ 4 | AT Oher 3 b EZ_S Eg

9. STATIC WATER LEVEL:
It. Balow Land Suriace . ] Flowing

10, PUMPING LEVEL: Below Land Sur!aca

B e ‘ 4, Ater_ /. tws Pumpinga __G.PM.
SLELUBTER IR Y E) B DPNJHGF Daailar- D Alr ET’ES‘ Purnp
M AY 27 ] "11. WELL HEAD COMPLETION:
2 1999 [ pitless Adapter 50 L/ [ 12" Abowe Grade
[ sasement Offzat (] web House

12. wetLGRouTED? [ Ine [Aves  From Les7w_o _n
[ meat cement [ Bentonite Clower

No.ofBags 7 Additves_ S 2 - mulD

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION:
Type,ié;mfu:_ Distance g5 4. Diection_ &

Type Distance . Divection e
USE A 2ND SHEET IF NEEDED : 0 0
15. ABANDONEDWELL PLUGGED? ] ves o 14, PUMP: Not installed Pump Inssadation Only
cant Dmo” : . ManutectrersName__ (Rt DS . clel)
asing eler . dn Depth o ) umbar[ﬁ S58- !5# 2. HP, Z / Volts_A &
PLUGGING MATERIAL: (] Nea cément [ Bentonite Siuny f/ﬁm Gorop Pipa . 775 I Capacly . GP.M.
O cemenvBentonite Siurry O concrets Grooe [ Buntonite Chips TYPE: - B‘Submam-mg Cuer [ ower
No. of Bags Casing Removad? L1 ves [ No PRESSUAE TANK: )
16. REMARKS: {Elevation, Source of Oata, etc.) Manuram‘aNm__ggLﬂxméJ ————_
Model Number_Ea) &2 » 2, &z Capacity &) Gallons 501 A8
18. WATER WELL CONTRACTOR'S CERTIFICATION: )
This well was drilied under my jurisdiction and this report is lrue lo the best of my,
ledge and ballal.
17,  DRILLING MACHIME OPERATOR: ?’IOW' - -
BEmpic\yee D Subcontracior ED DUANESS NAWE REGETAATION RO

Neme Fiont Edogeslsks 11 . Adcress, 18 ALRA MTeu I
-] 3
| ﬁﬂ"wmg«%&‘—t oue 5 =(8-FF

GECLDGICAL SURVEY COPY

b ammdy,

EQP 2017 (12/96)




Y S — —— ——" T S T AU S————— TT—rgn ¥ = e . s e mcow

peQ MICHIGAM DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXHO: WATER WELL AND PURP RECORD PERMIT NO:
Complation is required under authority of Part 127 Act 368 PA 1978
1. LOGCATION OF WELL Failure to comply s a misdemeanor CZ ?«- 5 l 4
County )( “Township Name Fraciion o, ">an No. Hange Mo, i
I‘ ! m %Aﬁ 5 "'4145 li% 114 ﬁ? h
Dlsianco and Direction from Road Intersecion OWNEROF WELL
> AddraEs-a w a ',‘dd pr’ Mmse‘ 1
AA C YA 10577 A 1ba H wy: d
Eini ra /M.Z#‘?'?B’" '
Sweat Address & Clty of Well Locatlon Addross Seme as Wel Locaion )0 Yes 1] o
Locate with 'x'nin Section Balow Skeich Map 4, WELLDEPTH: Date Completed Now Well
1 1 1) g q..fiq va Y Replacement Well
= 5. [Jcable Tool ] Rotay Clodven  [loug
WLl ] Otiolow Rod X Augerrores [Jdoved T ] l
T T , 8. USE: %Hons@hﬂld O rype | puslic  [“]Type I Public
AN S N SO b inigation ) Type lla Public L] Heas Pump
oy _L Crest Wel [lTypetopubie £
IR 7. CASING: %Sl&er X rhreaded Heéght: AbgverBslow %
Prastic ] Welded Surfare; t :
2. FOAMATION DESCRIFTICN THICKHESS M =]

oF oF ther______ p—
STRATLM STRATUM Diamater: _‘z in. loLOIr it. depth | Waight: Iba At

GA o &S| wmerai " | D s
_ﬂ’,{ ]l‘f y 5 A r,/ asﬁ / }Q__ Diamaiar: ——Li“' mL[QiL dapth | [Clshaie Packer

in. o fi. depth

6. SCREEN: [ JNot nswilea [ lGravel-Packed v ‘"

Type f . Diameser

_Jo lonare__ 0
smBazwaen__ Ttand lef .
FITTINGS: W-Packer L} Bremer Check
[Jelank Above Scraen 1. Other

9. STATIG WATER LEVEL:
. §™ it, Balow Land Surface £ Fiowing

10. PUMPING L.EVEL: Beloy Land Surface

. i, After_ &g hrs. Pumping at % O arm
DF‘Iunger Cl gailer ] e Tegt Pump -

11. WELL HEAD COMPLETION:

— 4 Bigey., €] Piniess Adapter [ 12* above Grade
W OEpY (: Eﬁv?&é Hy'%-ﬂ "] Basement Cfizat ] wet House
. Molprr————— 2. waiLarourep?  [Ino Klves From___ w .
. ac T+ [ neat camant (] Bentonite L ower _
: 91999 No.otBage o, . Adives beo A § hac K GlEly
g w‘,,.,, Tim 13. NEAREST SOURCE OF POSSIBLE CONTAMENATION:
4
: '?'FHI;WM Wolce) . TyRe_oF tﬂﬂ & Distance j A Direction k!
: {1 b T Distance & Direciion
USE A 2ND SHEET IF NEEDED ?R'J'.Tfﬂﬂ{t,g ) dind o DRER
+5. ABANDONEOWELLPLUGGED? [l ves [1Ma 1a.0Mp;  [INot '"sé"’“ L] P}m" Installesion Only
. ] . Martaciurer's Name,
Casing Diameter __ in. Dapth ha Model Number Volis a 3 E?
PLUGGING MATERIAL: [ Meat Comerd [ Bentonits Siury Longih of Drop Fipe 4B _IL Cam / Q
{1 cemenvBenionite Slurry O concrets Grow  [_] Bantanite Chips TYPE: mSubmarSIbh de (Joter
No. o Bags Casing Removed? 1 ves [ Ne PRESSURE TANK:
16, REMARKS: (Elevanon, Source of Daw, elc.) Marufaciurer's Name
Modal Number . Capacity ___ Geflons_____

18 . WATER WELL CONTRACTOR'S CERYIFICATION:
This well was drilled under my jurisdiction and His report i Wue fo Cer basl ol my.
knowladge and bellat.

17.  DRILLING MACHINE OPERATOR: lac w5 we Il b1 Hir e /!/ 7
v

DEmployee D Subconractor AEGISTAATION HO.

Name ?Aﬂ_a_{?_gﬂ_k:—.,g-....__._._ - Am-::mwmmme ZLM /4 rf'

Signed

EQP 2017 (12/96)

AUTHORIZED REPRESENTATIVE
CEOLDGICAL SURVEY COPY

e RE I S B e e et e N




AL
D"

i N . . -v?)
it Qlayned norrnery company A
- ' INCORPORATED
.- INDI
9 TRST ANAPOLIS o MISHAWAKA » LANSING
{tk PERMANENT Job No. L=32636
WELL 1OG No__ 1~ - crry_  PALPA - County_ ANTRIM
Ovwmer. AMERICAN CENTRAL CORPORATION Township.. STAR
Sectio :
From Land Descripion 1500’ East & 2500' Noxrth S.W. Cor. Sec. 13.
From Streat or Road_ : Ne
FROM NATURAL GROUND LEVEL
FORMATION FOUND — DESCRIBE FULLY Dophlo | Dephto | Widaws | gl
Stratum Stratum Strofum Level
Sand 0 23 23 '
Fine gravel & sand 23 26 3
Coarse gravel & sand 7 26 57 31
Clay & gravel . 57 61 4
Clay very little gravel 61 69 8
Clay & gravel £9 a1 2
Gravel - & some clay 81 86 5
Clay & gravel 86 103 17
Coarse gravel very little clay 103 1n5 3
Coarse clean gravel 105 1136 31 {725l
Clay & gravel | 136 (143 7
il
= :-m)muuu' i
Coble Tool Rolary Jeting .

Hole____. 15 '"Dia Drilled by: {

Raverse Clrc, Buck j(
Rotary Hole Grouted: Neat Cement __________ ____ Drliling M ﬂ PE

CuslnglﬁzL "OoD Frnm_'._ ~ 6 “gheve ground fo__3103 feet below ground. Waelght — 41 Pounds per tool
Screen 5 " Setfrom _1_&5_ to 135  foet MukeJ_____.___QHNSON Typa__ S.S.slot_ 030
Pumping tast x . SN0 GPMdrawdownto ______ 50 feet ufler__‘lﬂ__. hours pumpin

Date Completed 9/12/70 Driller . P.JOHNSON : -




w .

MICH'IGAN DEPARTMENT OF PUBLIC HEALTH S
GEQLOQGICAL SURVEY NO . l

WATER WELL AND PUMP RECORD LL—%LL—”_NJU%LU
LOCATION OF WELL '

oun 7[/?/ T°W“5h‘ﬂ-§z{ Fraction Sectign Number | Tawn Number ftange Number '
/Z V4 4 - 4 * |

A
A Wy, Yy, )
Distance And Oirachion From Road Inter

2Q s E
ctign 3 OWNER OF WELL: r ——
O A olos /ﬁ Randy Ramsey

M40 willowbrook Cr .

Mancelona,MI 49659
Siresl Addrass B Cily af Well Location Address Sama As Wall Location? L] ves [B No
Locata with “X” in Sacrion Below N M
' i "' [ | Skerch Map: 4 WELL DEPTH; Datq (‘:mgglvat' s 'B New Wait
_Xl oo lﬂ?n IR AL J i P e——
..J'.._.__:_ —:— —1 4 DC_abla tood Dﬁmaw Dbrm ' Dnug
[} | 1 £ ] Hollow rod [ ruger [1 sazee ]
fad SR N RS M— 8 USE: ;
1 | | ‘ [ oomostic ] Typo | Public [} tvpa 1 Public
| _ _i_" b N ‘ : wigation « ] Type lia Public "1 Heat pump
T : [J 7est well  -[] Type tib Public il
L1 1 7 EhaNg, g steel [ Thrasded - l Faight: AbovasBalow
fbmres § MILE - Plastic E_]Weldnr.l 1 Surdace .
THICKNESS DEPTH TO _¥ in. ta ft. depth i
2 FORMATION DESCRIPTION oF BOTTOM OF ‘ Weight______ Ibs./
STRATUM STRATUM in 10 1l dapih

|
routed Dvill Heie Dismeler !
54’% QL 70 ?0 . Grout dig 1':|H e DF i, c:epth : Dnve Shoe L] ves

m. to 11. depth 0 ne
B SCREEN: D
Mok Instailad
o de |/ .S
'h//f /‘P}- ‘5/{ /a Type inl Oismster . e "
Sio/Gauzs !b Langih :{ ﬁﬂ 7
Sat batwaen H and fl.
FITTINGS: (M K-Packer [ Load Packer {} Bromer Check
Biank abova serash 11 Otrar R
9 STATIC WATER LEVEL:
{1, betow land surfaca (] Aow
10 PUMPING LEVEL: below land suriaca

ft. ahe(.ﬁ; hrs. pumping a1 _& G.P.M.
E ‘ s PR | ah‘ar s pumping at ______ G.P.M.
- A _;i:‘“
ﬁ‘}. L =t 11 WELL HEAD mﬂlrass adepier [ 12" above grade
pre ¥ 1:';;" COMPLETION:
[P ] Basempnt offset [ approved
s’} [ : 12 WELL GROUTED?
£ iR 7 i 7 WELL GROUTED [1ne (B vesFom____ _wo__
WS oy i {
EAw —0- bl
Dodogg ol oy 1 [ Neat cemont wamomm D [all ¥ /4>
Lo @E 1. 2= !
ot :";"3 =2 i No. of bags of cemant Additivas
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2D 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
vertical and lateral limits for Class 1), their position relative to the injection formation and the direction of water
movement, where known, in every underground source of drinking water which may be affected by the
proposed injection activities.

RESPONSE

- The location of the lowest potential USDW is considered to be the base of the Glacial Drift at a depth that is
estimate to be approximately 850 to 900 feet 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 that 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
300 feet of section that is dominated by low permeability units including a variety of shale layers. Below this
sequence is the Atrim Shale, which based on significant gas production activities in the area, has been
shown to contain hydrocarbon accumulations and brines with total dissolved 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 aguifers. The Marshail

. and the Saginaw Aquifers are not present in the vicinity. This is consistent with Figures D-1, and D-2 from
o USGS publications that provide data regarding potential USDWs.

Below the Antrim, the Traverse Group, and the Beli 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 Froduced Water Database (http://energy.cr.usags.gov/prov/prodwat/data2 htm) was queried to
identify Michigan wells for which Dundee water 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 northwest of the proposed well location in closer proximity to
the unit outcrop, thus offering a possible explanation why this well exhibited relatively anomalous water
quality. Further, while there are no Dundee brine concentration 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 water quality of about 65,000 ppm TDS. Itis also noted that the
proposed Beeland well location is surrounded by currently active Class |l 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 Disposal Well No. 1, geophysical
well logs will be run, and fluid samples will be taken from the Dundee Formation to confirm the salinity of the
injection interval and for correlations of the base of the USDW.
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2.E NAME AND DEPTH OF USDWs

For Class il Well (Not Applicable to this Application)
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2F MAPS AND CROSS SECTIONS OF GECIL.OGIC 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 Mo. 1 is to be located in the northwestern Michigan Basin in an area
extensively explored for oil and gas resources. A variety of literature and public well data are available
regarding the nature of the structure and stratigraphy in Antrim County.

Stratigraphy and Lithology

The strata in this region consist of almost fifteen thousand feet of sandstones, shales, limestones,
conglomerates and clays. The relatively extensive knowledge of the deep geology of the northeastern portion
of the Michigan Basin is primarily based on data gathered from the instailation of many oil and gas exploration
wells that have been drilled since the 1920’s in this vicinity of Michigan. Figure F-1 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 of data 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

Mich. GLMD
UNIT (feet) BGL |\ 5.
GLACIAL DRIFT 0
ELLSWORTH* 850-950
ANTRIM — (UPPER MBR) 1,200
TRAVERSE FORMATION 1,350
TRAVERSE LIMESTONE 1,400
BELL SHALE [2,050
DUNDEE 2,150
DETROIT RIVER GROUP 2,350
BASS ISLANDS 3,700

* Coldwater and Sunbury Shales have also been reported in this part of the
stratigraphic 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 injection zone upward, the
following major intervals are anticipated to be penetrated at the Proposed Beeland Well No. 1 location:
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Detroit River Group (lower injection and arrestment)

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

Dundee Limestone (injection interval)

The Devonian age Dundee is predominately a carbonate section ranging from dense, fine-grained, light
colored limestones on the east side of the state to coarse-textured bioclastic timestone (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
light to dark brown with a basal dolomite section. Figures F-2 and F-3 present regional Dundee information.

Bell Shale (arrestment interval

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

Traverse Group

The Traverse Group occurs above the Bell shale, and includes what is locally described as the Traverse
Limestone and Traverse Formation. Figures F-4 and F-5 present regional Traverse information. Both
formations are described below.

Traverse Limestone

tn 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 almost entirely of
shale. The Traverse Limestone is a poor marker both on logs and in samples. In the vicinity of the proposed
Beeland Well No.1 , the Traverse Limestone is described as a thin buff to brown, medium to very finely
crystalline layer that overlies a 350-foot plus clean, thick tan to brown very fine to microcrystalline limestone
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with a trace crystalline porosity and trace of pyrite.
Traverse Formation

Above the Traverse Limestone is the Traverse Formation, which is comprised af a 50-foot 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, britile, platy shale. ltis characterized by high
radioactivity and is easily recognized on gamma ray logs, and can be identified on electric logs by its
unusually high resistivity. In the southeastern part of the state, several large tongues or interbeds of gray
shale are present in the middle part of the Antrim. Locally, near the proposed 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 upper member of the Antrim is reported as a 100-foot plus
thick blocky gray-brown shale, pyretic, with scattered tasmanites.

Devonian-Mississippian Shales

Local geologic data suggest that a shale sequence occurs between the tops of the Antrim and base of the

Glacial Drift. Available geclogic data indicate that the Elisworth (Bedford) shale is likely present immediately

above the Antrim, and suggest that the Elisworth may either extend to the Glacial Drift, or may be capped by

the Coldwater/Sunbury Shales. Both the Ellsworth and Coldwater/Sunbury are described below, noting that
| regardless of nomenclature, both units are predominantly shale and provide additional confinement between
the Dundee and Glacial till. '

Ellsworth {Bedford}

The Devonian Ellsworth is a greenish-gray shaie 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 haif of the basin. The Bedford has a fairly uniform,
moderate shale response on gamma ray curves, Although the Bedford is listed here under the Devonian, it
may well be of Mississippian age.

Coldwater and Sunbury Shales

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

Glacial Drift

See Response 2.D regarding the USDW for information pertaining to the Glacial Drift.

Faulting

There is no evidence of significant faulting in the immediate vicinity of the Proposed Beeland Well No. 1. 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

The Alba area of northwestern Michigan Basin has been designated as a relatively minor seismic risk area by
the USGS( http./fearthquake. usgs.gov/regional/states/michiqgan/hazards.php). The proposed area has a peak
acceleration of 0-2 percent g, and no earthquakes have been identified in the Alba area over the past 100
years. A category VI earthquake occurred in southern Michigan in 1947, but USGS data do not suggest that
this event was felt north of Cadillac, Michigan.

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 95-23, 1996.
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Earthquake History of Michigan

The earliest record of earthquake tremors felt in Michigan Territory (statehood came in
1837) were from the great series of shocks centered near New Madrid, Missouri in 1811
and 1812. As many as nine tremors from the New Madrid earthquake series were
reported felt distinctly at Detroit. .

A damaging earthquake, apparently 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 1883 a number of moderate earthquakes were centered within
Michigan. On February 6, 1872, three shocks lasting 30 seconds were reported at
Wenona. No additional information is known about these tremors. Reports from Redford
and Greenfield Village, not far from Detroit, indicated a minor earthquake occurred on
August 17, 1877. It was noted that horses were frightened during 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
southern Michigan and northern Indiana. Cities as distant as Bloomington, Illinois and St.
Louis, Missouri also reported feeling this earthquake.

The destructive earthquake that hit Charleston, South Carolina on August 31, 1836, was
felt as far north as Milwaukee, Wisconsin and probably in parts of Michigan. On October
31, 1895, Charleston, Missouri experienced a major earthquake. Considered the severest
shock in the central U.S. region since the 1811 - 1812 earthquakes, the 1-million-square-
mile felt area included parts of Michigan. A moderate earthquake of intensity V was felt
at Menominee on March 13, 1905.

A series of unusual occurrences in the Keweenaw Peninsula mining area form a
significant part of the seismic history of Michigan. The first disturbance was on July 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 explosion was heard far down in a mine and the shock was felt all
over the Keweenaw Peninsula area and as far away as Marquette, about 70 miles
southeast across Lake Superior. Ten months later, on May 26, 1906, a similar
phenomenon occurred. 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. Another shock occurred in the same region on January 22, 1909. A
rumbling tremor was felt around Houghton and was believed to be caused by the crushing
of pillars in a mine.

The earthquake of August 9, 1947, 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 Illinois, Indiana, and
Wisconsin. The cities of Athens, Bronson, Coldwater, Colon, Matteson Lake, Sherwood,




and Union City in the south-central 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
area.

A number of other earthquakes centered outside the State have been felt in Michigan.
Noteworthy among these are the following: -

February 28, 1925 :

St. Lawrence River region northwest of Murray Bay (La Malbaie), Quebec, Canada; feit
area approximately 2 million square miles; intensity V at Grand Rapids, Newberry, and
Whitefish Point, Michigan.

November 1, 1935
Timiskaming, Quebec, Canada; 1-million-square-mile felt area; intensity V at Alpena,
Hillman, Mount Clemens, Pellston, and Port Huron, Michigan.

March 2 and 8, 1937
Westermn Ohio; 150,000-square-mile felt area (second shock); felt at many places in
southern Michigan.

September 4, 1944

St. Lawrence River region between 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 of 23 states); felt throughout southern Michigan.

Abridged from Earthquake Information 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
Earthguake Search.

About Us
Contact Us

Site Map
Site Search
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Isoseismals are based on intensity estimates from data.
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2.6 GECLOGICAL DATA ON INJECTION AND CONFINING ZONES

For Class Il Well (Not Applicable to this Application)
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2H 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 | well, source and analysis of the
chemical, physical, radiological and biological characteristics, including density and corrosiveness, of injection
fiuids. Ifthe 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. It is probabie that no
injection pump will be required to dispose of desired volumes of fiuid. 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. If injection fluid is assumed to
be comprised of a brine with a maximum specific gravity of 1.15 that fills the tubing from the surface to a
depth of 2,150 feet, a maximum weilhead 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 fo be in the 1.01 to 1.05 range.

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

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

Average Rates, Volumes and Pressures

The range of injection rates and pressures is expected to fluctuate depending on the demands of the
groundwater remediation project along with variables related to the well and the reservoir conditions.
Injection rates are 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 injection
TESEervor.

Annulus Pressure

Annulus pressure will be maintained at a minimum of 100 psi above injection pressure, even during
shutdown, except 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 CRWO0037F ar Unichem Technihib 366W corrosion inhibitors and

H
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bactericides, CRW 132 oxygen scavenger A-303 corrosion inhibitor, Knockout 50 oxygen scavenger, and
Bachan 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
mechanical integrity of the well. It must be non-corrosive, not subject to biologic degradation, and preferably
non-freezing at winter temperatures. At this time, methanol, diesel, heat tracing, and/or a wellhouse heater
may be used at the wellhead and annulus tank system te manage any potential for weather refated 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, L.£.C DISPOSAL WELL NO.1

Characteristic Value Minimum Monitoring Minimum Reporting
Frequency Frequency

Average Injection Rate 6,857 bpd max. Continuous monthly

Instantaneous Injection Rate 10 bpm max. Continuous monthly

Cumulative Volume 6,857 bpd max. Continuous monthly

Max. Injection Pressure 150 psig Continuous ' monthly

Ave. Injection Pressure 0 psig Continuous monthly

Annulus Pressure 100 psig min. Continuous maonthly

Annulus/Tubing Pressure 100 psig min. Continuous monthly

Differential

Sight Glass Level Visible daily when operated monthly

Annulus Fluid Addition Or Daily monthly

Removal

Chemical Composition of Variable within 30 days of sampling

Injected Fluids '

Physical Characteristics of Variable within 30 days of sampling

Injected Fluids '

' As specified in the Waste Analysis Plan,

Injectate Characteristics

As discussed in Attachment 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. Fiuid 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 for the
fluid generated by this remediation project. Historically, fluids from this remediation project have been
managed as non-hazardous via both injection and surface discharge after treatment. HHuids typically have
dontained various levels of totat dissolved solids and are expected to range from 2,500 mg/l to 25,000 mg/l,
Specific gravity is expected to range from 1.00to 1.05, and[;zH is typically expected to range from 7.0 to 1@

240 Petrotek
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TABLE H-2 EXAMPLE ANALYSIS OF INJECTATE FROM BAY HARBOR, MICHIGAN

REMEDIATION

Parameter Units Results Method Date Analyst
Oxidation Reduction Potential my 296 Field 9/28/2004 EB
pH s.L. 7.42 Field 9/28/2004 EB
Temperature ' °C 19.1 Field 9/28/2004 EB
Alikalinity-Phenolphthalein mg/L 0 3101 | 9/30/2004 REG
Alkalinity-Total ma/L 1,620 310.1 8/30/2004 & REG
Carbonate Adkalinity mg/L 0 Cale. ©/30/2004 REG

2 Bicarbonate Alkalinity mg/L 1,620 Calc. 8/30/2004 REG

Hydroxide Alkalinity mg/L 0 Cale. 9/30/2004 REG

} Total Organic Carbon mg/L 260 415.1 10/5/2004 BA

? Total Inorganic Carbon mglL 88 4161 | 10/5/2004 BA

Total Dissolved Solids mg/L 32,800 160.1 9/29/2004 REG
Total Suspended Solids mg/L 123 160.2 9/29/2004 REG
Biochemical Oxygen Demand mgiL * 405.1 10/8/2004 PJC
Chemical Oxygen Demand mg/L 892 4101 9/30/2004 REG
Total Phosphorus mg/L 1.4 365.2 9/30/2004 REG
Phosphate, Orhto mgrL <1 300 9/29/2004 DMJ
Nitrate-Nitrogen mg/L 0.97 300 9/29/2004 DiMJ
Nitrite-Nitrogen mg/L 0.74 300 9/29/2004 DwJ
Ammonia-Nitrogen mg/L 85 350.1 10/1/2004 BEK
Total Kjeldahl Nitrogen mg/L 29 351.2 10/1/2004 BA
Aluminum mg/L 19.8 6020 10/3/2004 EB
Antimony mg/L < 0.05 6020 10/3/2004 EB
Arsenic mg/L 0.237 6020 10/3/2004 EB
Barium myg/L 0.017 6020 101312004 EB

i Beryllium mg/L < (0.005 6020 10/3/2004 EB

| Cadmium mg/iL <0.001 6020 10/3/2004 EB

| Chromium, Total mg/L 0.029 6020 10/3/2004 EB

| Cobalt mg/L <0.015 65020 10/3/2004 EB
Copper mg/L 0.024 6020 10/3/2004 EB
lron ma/L 1.42 6020 10/3/2004 EB
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[Parameter Units Results Method Date Analyst
|Mercury mg/L 0.0008 245 1 10/20/2004 Merit
[Manganese mg/L 0.088 . 6020 10/3/2004 EB
Nickel mg/L 0.223 6020 10/3/2004 EB
Selenium mg/L 0.083 6020 10/3/2004 EB
Silver mg/L. 0.0005 6020 10/3/2004 EB
Strontium ma/L _ 0.034 6020 10/3/2004 EB
Zinc mg/L 0.018 6020 10/3/2004 EB
Silica, Reactive as Si02 mg/L 16.8 3701 10/4/2004 REG
Total Silicon as Si02 7 mg/L 66.3 6020 10/2/2004 EB
Calcium maiL 12.1 6020 10/3/2004 EB
[Magnesium mgiL <0.5 6020 10/3/2004 EB
Potassium mg/L. 13,800 6020 10/3/2004 EB
Sodium ma/L 889 6020 10/3/2004 EB
Bromide mg/L 15.2 300 9/29/2004 DMJ
Chioride mg/L 1,730 300 9/29/2004 DM.J
Fluoride mg/L T 181 300 9/29/2004 DMJ
5 Suffide mg/L 129 376.2 10/5/2004 | Merit
- Sulfate ma/L 14,500 300 972972004 DMJ

Impact of Injection

Based on historigal operating data from surrounding Class il injection wells in Antrim County, it appears that
well capacity is likely to be sufficient for proposed disposal operations. Until actual data are obtained from
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 parous cylinder can be used with the following parameters to generate a piston-
like displacement fluid front radius: 100-foot net thickness, 10 percent effective porosity, and 2,103,840,000
gallons of injectate estimated based on twenty years of continuous injection at a rate of 200 gpm. This yields
a 100 percent injected fluid front radiat distance of approximately 2,992 feet from the well. It is noted that
“continuous” injection rates are more likely to be less than 125 gpm based on historical operation of the
groundwater remediation project. Although dispersion will play a role in spreading this plume over a slightly
larger area, even a relatively large dispersivity combined with a low concentration of interest would yield a
plume that is less than one mile radially from the well. This is substantially smalier than the 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 | well the program must be designed to obtain
data on fluid pressure, temperature, fracture pressure, other physical, chemical, and radiological
characteristics of the injection matrix and physical and chemical characteristics of the formation fiids.

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 interval characteristics
are to be determined via pressure transient testing, while native brine chemistry and characteristics are tobe
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.

After the open hole has been drifled, but prior to conducting any injectioh testing, injection interval fluid will be
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 sampiing is practical. Fiuid will be subjected to analysis for the
following parameters:

Alkalinity, Arsenic, Barium, Bicarbonate, Cadmium, Calcium, Carbonate, Chloride, Chromium, Conductivity,
Copper, Hardness, Iron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Nitrate, as (N), pH, Potassium,
Radium 226, Radium 228, Selenium, Silica as $i02, Sodium, Specific Gravity, Strontium, Sulfur, TDS, TSS,
Zinc

Annual Part | mechanical integrity testing for the Beeland well will include reservoir monitoring as specified in
40 CFR 146.13 (d) in addition to static annulus pressure testing. Beeland will provide 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 first such testing to be performed:

1. Conduct Wellsite Safety Meeting
A. Prior to commencement of field activities, conduct safety meeting with contractors and
personnel to be involved with field services and MIT testing. Ensure that all safety
procedures are understood and review days work activities.
2. Conduct Fall-Off Test
A. 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 injected 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 technigues.

B. Rig-up pressure gauge.

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

E. Stop test data acquisition, rig-down and release equipment.
3. Annulus Pressure Test
A, Stabilize well pressure and temperature.

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

C. Install bali valve or similar type "bleed" valve on annulus gate valve. Pressurize annulustoa
minimum of 100 psig with liquid and shut-in pump side gate valve. If typical operating
annulus pressures are above 100 psi, higher pressures acceptable to the agency and
compatible with the well completion configuration will be utilized in this 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.
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2.J STIMULATION PROGRAM

Outline any proposed stimulation program.
RESPONSE

No specific stimulation program is currently scheduled for the proposed Beeland well. Class Il injection inthe
immediate vicinity has been histarically successful in the proposed Dundee Formation injection interval.
Based on typical oilfield operations, hydrochloric acid stimulation of the injection interval may be required as
part of the original completion or as maintenance during operations. [f necessary to maintain desired
injectivity, mechanical well clean out or acidization of a similar nature to programs used in other Class | or
Class ll injector in Michigan may be conducted to reduce injection pressures. The USEPA will be notified
prior to any stimulation activities being conducted in the well.

2-45 o




UIC Permit Application
Beeland Group, LLC
October 6, 2006

2K INJECTION PROCEDURES

Describe the propoesed 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 equipment and practices to be
followed for operation of the well are presented in this attachment. Note that additional details regarding the
wellhead, annulus componenis and surface facilities of the system are provided in Response 2.M of this

- document. Additional details regarding operating parameters for the system are included in Attachment H of
this document.

Surface Facility Description

The Beeland Group, LLC facility is located east of Aiba, Michigan in Antrim County. The facility is to be
entered via a dedicated site access road from the north side of the Alba Highway, approximately five miles
east of US 131. The site access road will lead to a concrete unloading pad, which will be installed with
sufficient curbs and drainage slopes to allow the containment and collection of any possible leakage during
transport unloading operations. All traffic entering and exiting the pad will pass an office/shop building on site
and through a gate at 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 filters, pumps, tank battery (consisting of
" between 20,000 and 200,000 gallons of storage) and fiow line piping.

j injection Procedures

Fluids will be collected at the Bay Harbor remediation faciliies and transported via tanker truck to the Alba,
Michigan site. Upon arrival, necessary paperwork documenting each shipment will be completed, and
fransports will be directed to the concrete unloading pad. Loads will then pumped through screens and routed
to the desired storage tank. Fluids collected from the unloading pad and well site and storage tank
containmeni areas may also be collected and routed to the storage 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 injecfion into the well under gravity flow. In the
future, if transfer pumps and/or injection pumps become necessary, fiuids will be transferred from a final head
tank to the suction end of an injection pump. injection will take place at desired flow rates, with a maximum
injection pressure not io exceed 150 psi as previously indicated in this document (see Response 2.H}. Figure
K-1 also presents a general fiow diagram of proposed instrumentation.

Well Operating Procedures, Alarms and Annulus Pressure Maintenance

It is anticipated that the well will be automated, 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 weli to
draw fluid from the storage tanks under gravity flow. Restraints will be incorporated into the well monitoring
systems to meet UIC regulations and permit conditions. The automated conirol system will include control
switches to alarm the operator if certain operating conditions are encountered. For regulatory purposes, a
high injection pressure switch (set below the permit maximum) and a low annulus differential switch (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 until the problem is identified, corrected, and the system is manually
g f\g restarted by an operator. :
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Annulus pressure in the well system wiil be maintained with a nitrogen bottle attached to an annulus fluid
reservoir (head tank). Annuius fluid level can be monitored in the annulus fluid head tank by the use of alevel
indicator or a sight glass, and additions or subtractions of fiuid from the annulus tank will be recorded for
monitoring purposes and reported on a monthly basis per permit requirements.

if the proposed Beeland Well is monitored and operated remotely, the following special conditions shali be
applicable. For the purpose of this permit, remote monitoring is defined as injection into the well when a
trained operator is not present on site property and able to perceive shut-down alarms and able to physically
respond to the well controls or the wellhead within 15 minutes of a compliance alarm condition.

1. Local operating sy'stem and remote monitoring system: If remote monitoring is to be used fo
operate the well, an automatic pager designed to alert designated on-call, off-site personnel in
the event of a well alarm or shut-in shall be onsite and equipped with a back-up-power supply.

2. Response to automatic shut-downs: Alarm shut-downs of the operating well related to permit
compliance conditions of the well under Part Il (B) {5} shall be investigated on-site by a trained
operator within one (1) hour of pager nofification of the occurrence.

3 Loss of power to the control system: In the event of a power failure beyond the capability of the
back-up power supply shuts down the controf system, the well shall be shut-in.

4. Loss of dial tone: If the automatic pager cannot get a dial tone for 30 minutes, the well shall
automatically be shut-in.

5. Restart of the weli after an automatic shut-in: Restart of the well after an shut-in related to a
permit condition alarm (including, but not limited to, injection pressure, annulus differential
pressure, loss of dial tone for more than 30 minutes or control system power faifure) shait require
the physical presence of the operator on-site before the well can be restarted.

B. Restart of the well after non-permit condition related or scheduled shut-ins: If the well is shut-in
for more than 48 hours for circumstances unrelated to psrmit conditions, restart of the welt shall
require the physical presence of the operator on-site..

@ Weekly operator inspections: If fiuid injection accurs during the period of any week and the
is being monitored remotely, Ry ;

This inspection shall verify the correct
operation e remo momtonng system by re\new of items 'such as, but not limited to, a
comparison of the values shown on mechanical gauges with those reported by the remote
operating system. Unless annulus pressure changes by more than 10 percent per week while
the well is injecting, only one annulus fluid level per week shall be required to be taken, recorded
and reported when injection takes place.

When the well is not actively being used for injection, one annulus tank fiuid level measurement
shall be taken, recorded and reported per week unless annulus fluid pressure decreases more
than 10 percent per week: In such cases of increased annulus pressure change, annulus fluid
level measurements shall be taken, recorded and reported twice per week. :

9. When not in use by a frained well operator, officading connections shall be secured and shall be
locked at the valves leading to waste water tanks so that access is resfricted to trained well
operators.

10. Offloading of fluid from transports can only occur with a trained operator physically present on
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sitg. A waste related log sheet andfor waste manifest file will be maintained documenting thata
Framed well operator allowed fluid to be unloaded. At a minimum, waste log entries are o
include operator name, date, time, truck identification and approximate volume.

-----
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2L CONSTRUCTION PROCEDURES

Discuss the construction procedures (according to §146.12 for Class |, §146.22 for Class i, and §146.32 for
Class lil) 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 justifying data must be made to use an alternative to a packer for Class I).

RESPONSE

The proposed Beeland Well No. 1 is to be a newly installed Class | well. Well No. 1 will be located in the
Southeast 1/4 of Section 14, Township 30 North, Range 5 West, Antrim County, Michigan. Ground level is
estimated to be approximately 1,335 feet above sea level (ASL) with Kelly Bushing (KB) that wilt 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 conducter casing, 13-3/8-inch, 61 Ibift, J-55 grade, ST&C, or equivalent will be driven to refusail in the
Glacial Drift to a maximum depth of approximately 175 feet BGL.

After a rotary rig is brought to the location, a 12%-inch hole will be drilled out of the surface casing to adepth =
of approximately 950 feet. The intermediate casing shoe will be targeted at a minimum of 100 feet below the™ "
base of the Glacial Drift. After the shallow openhole logging program is complete (see attached table), the
hole will be conditioned and minimum 9 5/8-inch, 36 Ib/ft, J-55, ST&C, or equivalent surface casing will be
installed to a depth of approximately 950 feet. The cementing program will be determined based on field
conditions, but will likely consist of a mixture of@?’@sacks (based on a gauge hole) of Michigan equivalent
Class A standard cement with 3 percent CaCl2 and additives. Appropriate excess cernent will be pumped
based on field conditions. It is anticipated that a float shoe will be used plus a float collar one joint up from the
hottom and that centralizers are to be placed a minimum of one every fourth joint.

After the intermediate casing string has been cemented, a cement bond log will be conducted to document
cement circulation to surface. The cement will be drilled out of the intermediate string and an 8 1/2-inch hole
will then drilled to approximately 2,150 feet BGL. The top of the Dundee injection formation will be penetrated
in this stage of the drilling process. After the deep openhole logging program is complete (see attached
table), the hole will be conditioned and minimum 7-inch, 28 Ib/ft, J-55, ST&C, or equivalent long-string casing
will be installed to a depth of approximately 2,150 feet. The cementing program for the long string will be
determined based on field conditions, but will ikely consist of a mixture ofgﬁﬁ)sacks (based on agauge hole)
of Michigan equivalent Class A standard cement with 3 percent CaCl2 and additives. Appropriate excess
cement will be pumped based on field conditions. It is anticipated that a float shoe will be used plus a float
collar ene joint up from the bottom and that centralizers are to be placed a minimum of one every fourth joint.

The final stage of drilling will be conducted using a 6-1/4-inch drill bit to drill out cement and complete the well
as an openhole to a depth of approximately 2,450 feet. After drilling is complete, additional openhole logging
wilk be conducted to obtain data regarding the Dundee injection interval. A cement bond log and a baseline
casing inspection log will be conducted in the long-string casing, and a directional survey will be conducted to
ascertain the bottomhole location and trajectory of the wellbore. A packer will be set at a depth of
approximately 2,100 feet inside the 7-inch long string casing. Four and one-haif inch injection tubing is
proposed for the completion. As noted in Response 2.1, fluid will then be swabbed from the weil to obtain a
sample of injection interval fluids. A radiocactive tracer survey and atemperature log will then be conducted to
establish baseline conditions and initial external mechanical integrity. A pressure transient test will also be
conducted to derive estimates of formation pressure and properties (See Response 2.1). A proposed
schematic for the Beeland Well is presented in Figure M-1.
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TABLE L-1 LiIST OF PROPOSED LOGS
BEELAND GROUP, LLC WELL NO.1

Description Depth Run

Dual Laterolog Gamma Ray, Formation Density, and Caliper Logs {openhole 100-950'
before intermediate casing)

Cement Bond Log (intermediate casing) surf-950’

Dual LateroLog, SP, Gamma Ray, Formation Density, Compensated Neutron, and 950- TD(2,4509
Caliper Log (openhole before long string casing and in openhole completion)

If required, Fracture Finder 1D Log (openhole before long-string casing) | 1,850-2,150'
Cement Bond Log, Casing Inspection Log and Directional Survey {long-string surf-2,150'
casing}

Temperature Log surf-TD (2,450%
Radioactive Tracer Log long string casing
Pressure/Temperature Gradient and Pressure Transient Falloff test 2,150

Mature 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 Petroiite CRW0037F or Unichem Technihib 366W corrosion inhibitors and
bactericides, CRW 132 oxygen scavenger A-303 corrosion inhibitor, Knockout 50 oxygen scavenger, and
Bacban 3 Biocides or suitable equivalents. No permit conditions regarding specific brands or fluid additives
are requested at this time.

2-51 Batrofek




UIC Permit Application
Beeland Group, LLC
Qctober 6, 2006

2M CONSTRUCTION DETAILS

Submit schematic or other appropriate drawings of the surface and subsurface construction details of the well.
RESPONSE

Figure M-1 presents a schematic of the proposed subsurface construction details of the weli. 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 of a standard 7-inch slip-on weld casing head or equivalent The
welihead will include a 7-inch by 4Y4-inch tubing hanger and sfips, pack-off and flanged fitting which act as the
upper seal to the 7-inch by 4%%-inch annulus, There will be two, 2-inch welded NPT nipples on the 7-inch
casing for access to the annulus. Annulus fiuid can be added through a 2-inch valve and annufus sampling
can be conducted opposite the annuius valve through a %-inch quick connect coupling or equivalent. A 4-
inch flow-line is to be connected to a 4-inch bail 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 %-inch needle vaive tap to atlow 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 systems
will be installed on the wellhead, in the wellhouse building, or in the immediately adjacent facilities building.

As specified in all Region 5 Class | permits, the annulus pressure will be designed to exceed the injection
pressure throughout the length of the wellbore at all times. This will serve to ensure that, in the unlikely event
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 fikely permit conditions.

1. Set points to ensure that the annulus pressure is maintained a minimum of 100 psig above the
injection pressure all times.
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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.

¢) Inthe event of a disruption of differential pressure, the monitoring equipment will activate an
alarm.

d) A high differential pressure will cause a pressure relief valve located on the annulus reservoir
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 simuitaneous differential pressure. Maximum, minimum and average values for each of the four
parameters alonhg with total volume wili be digitally recorded at least once every five minutes. A chart
recorder will 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 measure
pressures. Flow rate is to be measured utilizing an inline turbine meter and totalizer or equivalent. Well
operators 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 of operating and well alarm data
for.up a minimum of 30 minutes should power failure occur. In the event that a power failure persists pastthe
ability of the battery systems to allow power, the well will be shut-in, and annual readings recorded a minimum
of once every six hours until power is restored to the monitoring equipment.

The annulus tank will sufficient reservoir capacity to accommodate double the anticipated volume fluctuations
due to temperature and pressure limitations. Pressure will be maintained through the use of high-pressure
nitrogen cylinders. The cylinders will be replaced and recharged as required. The annulus tank is to be
equipped with a level indicator or a fuli iength armored reflex sight 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 illuminated at the well building. In addition, the computerized data
acguisition 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 probiem is identified, corrected, and the system manually restarted.

Mechanical Integrity

Part | and Part Il mechanical integrity demonstrations will be conducted as discussed in Response 2.1 of this
document when the well is completed.
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CEMENT, VOLUMES, FLUIDS and HOLE SIZE

TUBULARS and COMPONENTS

12 1/4” Hole, Cemented to Swiace with 273 sacks Class A
8 1/2" Hole, Cemented to Surface with 264 sacks Class A

Annulus Fluid: Fresh water with Inhibitor and scavenger

@ee® OO

Completion: & 1/4" Open Hole, total depth & +/-2,450'

Surface Casing: 13 3/8", 61#/., Driven to refusal as deep as 175'

Intermediate Casing: @ 5/8", 36 Ib/ft., K-55 or J-65, Set @ approximately 950'

T’

Long String Casing: 77, 26 Ib/ft., J-65 or K-55, Set @ approximately 2,150 | 3 }

Injection Tubing: 4 1/2°, 11.6 Ib/t., J-55
’ ©

[+]

Packer: 7" x 4 1/2" Large Bore, Set @ approximately 2,100’

o] ] 1] [
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Flgure M-1

Beeland Group, LLC.
Alba, Michigan Facllity

WELL SCHEMATIC
DISPOSAL WELL NO. 1
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2.N CHANGES IN INJECTED FLUID

For Class lll well {Not Applicable fo this Application)

286 Dofrotal




UIC Permit Application
Beeland Group, LLC
October 6, 2006

2.0 PLANS FOR WELL FAILURES

Qutline contingency plans (proposed plans, if any, for Class II) to cope with afl shut-ins or weli failures, so as
to prevent migration of fluids into any USDW.

RESPONSE

The proposed Beeland Group, LLC Wel No. 1 will be operated from limited tank storage at relatively tow
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 well to protect the surface environment and
| prevent migration of injected fluids into any USDW:

Beeland Group, LLC
Alba, 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 if the weli 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 failure, work plans will be prepared and reviewed with the regulators for
repairing the problem.

3. If a warkover 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 workaver or for shut-ins due to MIT failure, the
contingency plans of the facility will include the following:

a. If shut-in period is sufficiently brief, the fluids accumulated during this period of time will be
held in storage at the facility.

b. If 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 tharough, including maps showing the number and
location of monitoring wells as appropriate and discussion of monitoring devices, sampling frequency, and
parameters measured. |f a manifold monitoring program is utifized, pursuant to §146.23(b)(5), 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 itself.
No monitoring program specifically focused on the investigation of injectate containment via dedicated
monitor wells is in place nor is one proposed. The primary injection interval is the Dundee Limestone
(formation top approximately 2,100 to 2,150 feet BGL). The thickness of the overlying arrestment interval,
including the Belt 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 of the 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 interval, and the suitability of well
construction and operation requirements indicate that no groundwater monitoring program is required at this
facility,

Hdwever, 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 | and Part It mechanical integrity requirements.
Annual testing including reservoir monitoring and annulus pressure testing will be conducted once each
calendar year in addition to Part Il 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 the borehole
during a workover or stimulation,

Annual Part | 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 typical for 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 Reservoir (Fall-Off 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
injection period. Cumulative volume injected should also be recorded. Continue
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injection for a minimum of approximately twelve hours. Note that significant rate
variations may yield poor quality 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
1 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 for a minimum of four hours or until a valid observation of
fall-off curve is cbserved. For static survey, the well will be shut-in for a 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.
1 3. Annulus 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 permitted
‘ operating pressure with liguid and shut-in valve. Install certified gauge on "bleed” type
| valve. The annulus may need to be pressurized and bled off several times to ensure an
l x absence of air. Menitor 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 Il (5 year) mechanical integrity demonstration for the well will be accomplished via an approved fest
method(s) such as temperature iog, or noise log, or oxygen activation log. The Beeland Group will provide
the agency with a notice of Part Il 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 logging be utilized for future Part Il mechanical integrity testing. Differenttal temperature 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
log.
B. Rig-up temperature log and run base log from surface to total depth. Pull tool to surface

and shut-in master valve.
C. Rig down equipment and return the well to normal operations.
Continuous and Operational Monitoring

The proposed well will have one long string protective casing extending into the injection interval with cement
isolating all permeable intervals. All casing strings are intended to have cement circulated from each shoeto
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the surface. As previously noted in this document, the annulus area between the protective casings and
injection tubing string is to be filled with treated fresh water. The annulus pressure is to be continually
monitored to detect any leaks in the tubing or casing. If leaks develop during injection, pressurized annulus
fluid would be injected into the permitted injection interval, and injected fluids would not be able to contactthe
long-string casing above the permitted injection zone. Injectate should therefore have no potential for leakage
into un-permitied 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,
injection rate, injection volume, annulus level, and injectate characteristics. Details regarding this monitoting
follow. Automatic 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 fiow lines. A signal
will sent from these transducers to a computer recorder and a chart recorder. The autornated contro! system
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 fiow 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 fulfill these data measurement functions at any time.

Annulus Tank Levels

The annulus tank in the well system will have sufficient reservoir capacity to accommodate the anticipated
volume fluctuations due to temperature and pressure limitations. The annulus tank is equipped with an
armored reflex sight glass, pressure relief valve and independent liquid fill nozzle. If 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 per the approved waste analysis plan entered
as part of the administrative record for this permit. The waste analysis fo 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 INTRODUCTION

1.A. Background

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

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

1.B. Waste Source

The Class | non-hazardous waste to be injected into the Beeland Well No. 1 under this
Waste Analysis Plan include fluids that are to be recovered at the Bay Harbor, Michigan
Remediation Project along with fluids generated at the disposal well facility operation
itself. These fluids are to be comprised of recovered groundwater and surface waters,
both treated and untreated, storm-water run-off from the Bay Harbor project and at the
well facility, along with any fluids generated during the operation and maintenance of
the Class | injection well and the related unloading pad and surface facilities. No
commercial or oilfield waste is to be managed at the facility.

1.C. Summary

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

Volume Monitoring

Generator Certification

Sampling and Analysis

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

Compatibility problems between the waste and the injection or confining zone
lithologies or with the well construction materials are not anticipated. The fluids have
been previously managed at both POTW and injection well locations 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. I
problematic wastes are encountered on a regular basis, periodic metal thickness
monitoring via coupons or non-invasive electrical or magnetic monitoring may be
implemented. Economic and well performance issues regarding well flow rate capacity
and maintenance will be addressed, if necessary, by utilizing additives, settling and/or
filtration of the waste prior to injection. No waste treatment at the well site for regulatory
purposes is anticipated.
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2.0 PROCEDURES

2,A. Waste Unloading and Volume Monitoring

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

As discussed in the main text of the permit application, a recorder will be utilized to
continuously monitor injection pressure, annulus pressure, flow rate and totalized
cumulative volumes. A summary of recorded data will be provided to the EPA and/or
MDEQ per applicable permit requirements. Records of daily volume accepted fromthe
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 weli reports made to EPA.

2.B. Waste Characterization

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 suspended solids
specific gravity
specific conductance
total organic carbon :
BTEX (if unloading pad fluids are being actively managed)
aluminum
arsenic
* bicarbonate alkalinity
bromide
calcium
chloride
chromium
flouride
iron
mercury
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potassium
silica
sodium
sulfate

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

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

The tabie 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 Units
Method
Total Dissolved Solids, TDS EPA 160.1 mg/L
Total Suspended Solids, TSS EPA 160.2 mg/l
Specific Gravity ASTM 2710 F -
Total Organic Carbon, TOC 415.1,415.2 mg/L
Specific Conductance 120.1 -
Sodium EPA 6010B mg/L
Calcium EPA 6010B mg/L
Bicarbonate EPA 310.1 mg/L
Sulfate EPA 300.0 mg/L
Chloride EPA 325.3 mg/L
BTEX EPA 5030/8020 ug/l
Iron (Fe) EPA 200.7 mg/L
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Mercury (Hg) ' ' EPA 7470 mg/L
Arsenic (As) EPA 6010B mg/L
Chromium (Cr) EPA 6010B mg/L.
Corrosivity (D002) SW-846 .
1110,9045 PH units

Notes; Beeland reserves the right to select use of the cited method or method with equal or greater detection limit

Samples will be collected at the point of generation or at the Beeland facility from
transport tanks prior to unloading wastes into the storage or injection facilities.
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3.0 QUALITY ASSURANCE/QUALITY CONTROL

3.A. General Sampling and Analytical Information

The sampling protocol will be followed by properly trained personnel conducting the
sample collection and analysis. Beeland will adhere to guidelines set forth in "Test
Methods for Evaluating Solid Waste", SW-846 and 'Methods for Chemical Analysis of
Water and Wastes", EPA 500/4-79/020 as appropriate. Approved sample preservation
techniques from 40 CFR 136.3 will be foliowed 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 fo the laboratory. Beeland
reserves the option to choose suitable laborataries 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;

Reporting
1. Sample preservation fechnique, as appropriate,
2. Analytical method for parameter detection/quantification;

3. Analytical method accuracy and quantification limits; and
4. Field documentation of sampling.

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

3.B. Sampling Controls
1. Equipment Blanks

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

2. Trip Blanks

In the case of suspect analysis from any laboratory, trip blanks will be used and will be
sample containers filled with Type Il reagent grade water at the laboratory, sealed at
the laboratory, which accompany the sample containers used throughout the sampling
event. The sample containers shail 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 sampies will be taken to assess the
QA/QC of the laboratory conducting the analysis. Such samples will be drawn from the
same site from which primary samples are taken. Duplicate samples, if taken, will be
split from the original sample in a manner to emphasize sample representativeness.
The duplicate will be labeled with a sample number that will not conflict with the other
samples, but will not be discernable to the laboratory as a duplicate sample. if
requested by EPA or MDEQ, one duplicate sample per sampling event will be taken
and analyzed for the same parameters listed in the sampling plan.

4. Sample Chain-of-Custody Protocol

Sample chain-of-custody will be followed at all times during the sampling and
subsequent analysis. Chain-of-custody will be used to document the handling and
control necessary to identify and trace a sample from collection to final analytical
results.
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3.C. Analytical Controls
1. Equipment Calibration

Selected laboratories will maintain QA/QC data in accordance with that laboratory’s Q/A
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 appropriate instrument
manufacturer specifications and manufacturer recommended frequencies or as dictated
by applicable laboratory Q/A plans.

2. Data 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 the specific laboratory used at the time.

3. Data Verification

Data verification will be conducted in accordance with the selected laboratory's Q/A
plan after each sampling event by assigned laboratory personnel. Typical procedures
will include review of chain-of-custody forms, equipment catibration 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

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

1. Corrective Actions

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

2. Reports to US EPA, Region 5 and MDEQ

Reports to US EPA and MDEQ will contain results, data and sampling descriptions
regarding the accuracy, completeness and repeatability of the reported analytical
results. The report will contain a table that specifies the type of sample (blank, waste,
etc.), sampling date, sampling location, analytical method, method detection limit and
analytical result. The results of analyses and 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
laboratory. This submittal to the agency will typically be within sixty (60) days of the
sampling event, unless prior arrangements have been made with the agency due to
conditions beyond the control of the operator that prohibit such reporting.
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UIC Permit Application
Beeland Group, LLC
QOctober 6, 2006

2.Q PLUGGING AND ABANDONMENT PLAN

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

RESPONSE

The following completed copy of US EPA Form 7520-14, Plugging and Abandonment Plan, are submitted to
satisfy this requirement. The modifications made to this form are to provide consistency with all available and
current 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 weli per the following procedures is presented in
the completed plugging forms and in Response 2.R of this document.

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

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

2. Prepare well and location for plugging. Remove wellhouse, well monitaring equipment and
wellhead injection piping.

3. Move in and rig-up workover rig, mud pumnp, circulating pit and pipe racks as necessary. Flush
well with approximately 100 bb! 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.

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

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

8 Pump approximately 55 sacks of Class A cement with 4 percent bentonite (14.1 ppg, 1.55 cffsx
yield) below cement retainer and into & Y-inch openhole.

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

10. Stage cement remainder of casing to surface in approximately 500 foot stages using the

balanced plug method. Pump approximately 291 sacks of Class A cement with 4 percent
bentonite (14.1 ppa, 1.55 cffsx yield}.

11, Cut off welihead approximately 3 feet BGL and weld cap with permanent marker on casing.
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Beeland Group, LLC
October 6, 2006

12 Rig down and move out pulling unit and equipment.
13. Submit required ptugging records to USEPA and MDEQ.
Post-Closure Care Requirements

Beeland will provide notification of closure to USEPA, Region 5, the MDEQ and the local zoning authorities.
Included with the notification will be information regarding the nature of the injected waste stream,
identification of the depths of the injection and confining zones, well schematics and plugging records.
Beeland will retain, for a period of three years following the well closure, records reflecting the nature,
composition and volume of all injected fluids. At the discretion of the director of USEPA, Region 5, Beeland
will then deliver the records to the director at the conclusion of the retention period, or dispose of such records
upon written approval of the director.
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Petrotek Engineering Corporation 9088 South Ridgeline Boulevard, Suite 105 Littlaton, Colorado 80120 USA  (303) 290-9414 FAX (303) 280-9580

October 5, 2006

Ms. Lisa Perenchio

US EPA, Regicon 5

UIC Section, (WU-16J)

77 West Jackson Boulevard
Chicago, lllinois 60604-3590

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

Dear Ms. Perenchio:

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

This cost estimate has been prepared based on satisfying minimum federal requirements for
plugging and does not include budget for any additional integrity testing or the
decommissioning of any related surface facilities. Copies of the EPA Form 7520-14 have
been provided that summarize the plan. Required financial assurance amounts for this
proposed 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 Pulling Unit

$ 500 Welder

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

$ 26,700 Total

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

fophe

Petrotek Engineerg Corporation
Ken Cooper, PE




() CEMENT, VOLUMES, FLUIDS and HOLE SIZE

[ ] TUBULARS and COMPONENTS

(A) 12 1/4" Hole, Cemented to Surface with 273 sacks

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

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

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

(&) 48 Sacks Cement, 2.450' - 2,150 . Base of Drift

SO\

7
7
;
Z
Z
é
,%/
ré
/’/a;

El Surface Casing: 13 3/8°, Driven to refusal

IZ] Intermediate Casing: 9 5/8°, 36 Ib/ft., K-55 or J-55, Set @ 950

[3] LongsSting Gasing: 7", 26 1b/R., J-55 or K-56, Set @ 2.150' E—-——— :
Mechanical Plug: Set & 2,100' on top of cement retainer or original packer C 5

Botrofek cngincering Corporation

Figure Q-1

Beeland Group, LLC.
Alba, Michigan Facility

WELL SCHEMATIC
DISPOSAL WELL NO. 1

SCALE: NONE DATE. 10/06




UIC Permit Application
Beeland Group, LLC
October 6, 2006

2.R NECESSARY RESOURCES

Submit evidence such as a surety bond or financial staternent ta verify that the resources necessary fo close,
plug, or abandon the well is available.

RESPONSE

With respect fo financial assurance, a Letter of Credit in the amount of $40,000 will be maintained as required
by applicable regulations. Included as documentation for this 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 aiso satisfy federal financial assurance requirements is included in this response.

Materials to be forwarded to USEPA regarding financial assurance will be forwarded by Beetand Group, LLC
to the following address: :

US Environmental Protection Agency
Region 5 UIC Branch, DI Section

77 West Jackson Bivd.

Chicago, IL 60604-3530

With respect to continued demaonstration 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

3 and abandonment costs and will submit updated financial assurance information if the cost of plugging and

e 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.
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Beeland Group, LLC

One Energy Plaza Jackson, Michigan 49201

October 5, 2006

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

Dear Ms. Harvey:

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

1. Well Name: Beeland Disposal Well No. 1

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

3. UIC Application: Pending

4. Owner/Operator Name: Beetand Group, LLC

5. Address: One Energy Plaza
Jackson, Michigan 49201

6. Phone: (517) 788-8045

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

Qo f) P dowan/— 10/5 /04

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

cc: Thomas Wellman, Michigan Department of Environmental Quality
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TTER OF CREDIT NUMBER SMZ222238YW

15/03/06

CHEFICZIARY : APPLICANT:
MICEIGAN DEPARTMENT OF ENVIRCNMENTAL CUALITY ¢OMS8 EWERGY CON BEHRLF OF
OFFICE OF GRZCLOGICAL SURVEY BEELAND JROUP LLC
525 WERT ALLEGAN 5T, ONE EZNERGY PLAZA TP10-431
18T PLOOR, E0UTH TOWER SJACKESCN, HMI £5201
LANSING, MI 42933

WE HEREEY IBSUE QUR IRREVOCABLE LETTER CF CREDIT IN YQUR FAVOR CN BEHALF OF
BEELAND GROUP LLC, HEREINAPTER HNOWN AS THE COMPANY, FOR A SUM OF $40,000.03
(JSD PORTY THEOUSAND AND 00/100'S), AVAILABLE BY YOUR DRAFPTS AT SIGHT LDRAWN CN
DUR INSTITUTION WACHOVIA BANK, ﬁ.TZGh L ASSOCIATION, 401 LIMNDEN STQ&
WINSTON-SALEM, NORTH CAROLINMA 27101, ATTY: STANDBY LETTER OF CREDI UﬁI
DRAFTE MUST 2F MAREZED "IZRAWN UNDER WACHCVIA BANK, NATICUAL ADSOCAKTION LﬁTTER
OF CREDIT NC. SM222295W DATED 10/05/06.

THIZ LETTER OF CREDIT IS ISSUED TO EROVIDE FINANTIAL ASSURAICE TC THE STATE OF
MICHIGRNI FGRE THE WELL XMNOWY AS BEZDLAND DISFOSAEL WO, 1.
THE SUPEEVISOR OF WELLE MAY DRAW ON THIS LETTIR OF CREDIT IN THE EVENT {1} THAT
THE DEPARTMENT OF ENVIROIMENTAL QUALITY ISSUES THAT CERTAIN HOTICE OF VIOLATIOCH
oH mL
K Py

-

£ COMPANY HAS FAILED TO COMPLY WITH T:

UPERVISCOR OF WELLS, 15924 BA 451, AZ A KBP' IN THE ®INAL
"“h?_ G’ OF ITS Edqd GR WELLE. "FIN COMBPLITIONY MEANE T2 LOCATING,
:211;:1 3, ”GMPLETI TPEODUCING z BLIGGIL “ELL*"" oF PITE, AND

IR,
WELL S.._T-_, .‘.h’_._z\..'D:L_

HE PROVISICUHES OF TEAT
18

L {il
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L
=3
-
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L
WE CF TRISCRIBED RECORDE AND APPROVAL

THE SUPERVIZ THAT THE COMPANY FAILE T0 FROVIDE

THIS LETTER COF CREDIT OF QTHER
I8 ADIUDGED IHIOLVENT OR BEANKRUPT.

Feg
"'_?E}"?CE' OR

b bl
i i LA H
MED, POR FU msO:n“ CF THIS LETTER OF CRERIT, ADJUDGED
{ INIDER THAT CERTAIN TITLE 11 OF THE UNITED SIATES
BEEALF, ERND BN OPIDER FOR FELIEF GRANTED ZY ANY OF
TR BARIKRUIPTCY COURTS.
OVISIOH I5 LETTER OF CREDIT I35 CONSTRUED AS INEFFECTIVE BY A
COURT OF CZOMPETENT JURISDICTION, ALL CTHER PROVISIONS OF THIS LETTER CQF CREDIT
SHﬂuM REMAIN IN FULL EFFECT AND EBE ENPORCEASLE PURSUAHT TC THE ZFFECTIVE
PREOVISIONS CONTAINED HEREIN,

THIS LETTER OF CREDIT I35 SURJECT TO THE UNIFCRM CUSTOME BND PRACTICES FOR
DO""WVN*“P” LETTERS OF CREDITE", 18%3 REVISION CF THE INTERMATIONAL CHAMBER OF
COFRIER PUBLICATION NG, 300, AND RE 7O MATIERS NOT GOVERNED BV THE UNIFORM
CUSTOME AND PRACTICE TOR DOCUMENTARY CREDITS, -:u?EW EITIONELDL, SHALL BE GOVERNED
LY, AND TONSTEUED IN ACCORDANCE WITH THE MIIFCRM COMMERTIAL -""}_3: OF THE STATE
OF MITHIGZEN.

SONTINUED 27 NEXT PAGE WHICH FORMS AN INTEGRAI PART OF THIS

LETTER OF CREDIT
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A
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IT I8 A COWDITION OF THIS LETTER OF CREDIT TH IT SHALL EBE AUTOMATICALLY
ZFTENDED FOR ADDITICNAL ‘-"RMS OF OWE (1) YEAR FPCOM THE PRESEWT CR EACH FTUTURE
EXBIRATION DATE UNLESS WE GIVE THE SUPERVISOR OF WELLS AND THE COMEBANY, AT
DAYS B ':‘CR& RID EZ ‘EI?A--O DATE, WRITTEN NOTICE BY JERTIFIED
ER
T35

I THE EVENT WE GIVE NOTICE OF OUR ELECTION TC TERMINATE THIS LETTER OF CREDIT
ANT: BEELAND GROUP LLC FAILS T REPLACE THIS LETTER 0“ PQ?DTT WITH CTHIR
FINANCTAL ASSURANCES ACCEPTABLE TO THE DEPARTHMENT, MAY DRAV ON THIS LETTER
OF CREDIT, UP T THE AGGREGATE AMOLNT, LESS ANY R-VR DQA?Ta PRESENTED BY THE
ol D PAID BY US, NOT SOONER THAN THIRTY (30) DAYS BRPTER THE DATE OF
i 22 9 PRESENTATION OF A DRAFY MARKED DRAWN URMDER, WACHOVIA EANK,
_ASSOCIATIONLETTER OF CREDIT NO. SM222239W, AT COMERNTED 5Y R STATEMENT
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UIC Permit Application
Beeland Group, LLC
Qctober 6, 2006

25 AQUIFER EXEMPTIONS

If an aquifer exemption is requested, submit data necessary to demonstrate that the aquifer meets the
following criteria: (1) does not serve as a source of drinking water; (2) cannot now, and will not in the future,
serve as a source of drinking water; and (3) the TDS content of the ground water is more than 3,000 and fess
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 zane to the proposed method, and time table for proposed
development 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 rathale of the openhole completion. The lower members of the Detroit River
Group wiil 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 |l fluids in Star Township and
elsewhere in Antrim County and surrounding counties. As discussed in Response 2.1, 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 Appfication
Beeland Group, LLC
October 6, 2006

2T EXISTING EPA PERMITS

List program and permit number of any existing EPA permits, for example. NPDES, PSD, RCRA, etc.

RESPONSE

The Beeland Group, LLC cusrently retains no permits for the Alba, Michigan facility. As facility construction is
pursued, applicable permits will be obtained as necessary.

2-67 Dofrofok




UiC Permit Application
Beeland Group, LLC
October 6, 2008

2U DESCRIPTION OF BUSINESS

Give a brief description of the nature of the business.
RESPONSE

The Beeland Group, LLC is a privately owned Michigan LLC that is wholly owned by CMS Energy
Corporation. The limited liability company purchased the Beeland property in 2008 for the sole purpose of
installing and operating a Class | non-commercial injection well. Approval is being requested to install this
well to inject 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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Petrotek Engineering Corporation 9088 South Ridgeline 3culevard, Suits 105 LitHeton, Colorado 80129 USA {303) 290-9414 FAX (303) 290-8580

September 29, 2006

Mr. Brian Conway
State Historic Preservation Officer
State Historic Preservation Office
Michigan Historical Center

- 702 West Kalamazoo Street
P.Q. Box 30740
Lansing, Ml 48909-8240

Re: National Historic Register Determination Request
New Underground Injection Well Location
Well Name: Beeland Disposal Well No. 1
Well Location: Township 306N Range 5W S 1/2; SE 1/4 of Section 14
(495" SL, 1320’ EL)
Antrim County, Michigan

Dear Mr. Conway:

iy

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 Historic Places. The well will be located as shown on the
enclosed attachment. Please review this well iocation to make a determination in this
matter. Please contact our affice in writing at the address above with your
determination so that we may forward the information to the USEPA.

Should you have any questions or require any additional information regarding this
iocation, please feel free to call me at (303) 290-9414 ext 15.

Sincerely yours,

Petrotek Engineering Corporation
Ken Cooper, PE

Enclosure:; Antrim County Topo Map Showing Beeland No. 1 Location

ce: Ms. Lisa Perenchio — USEPA Region 5
Mr. Ray Vugrinovich — MDEQ




