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To: West Bay #22 Administrative Index 
From: Jeffrey Wawczak, Permit Writer 
Date: October 2014 
Re: West Bay #22 SWD Geologic Siting 

The purpose of the U.S. Environmental Protection Agency's Underground Injection Control 
(UIC) regulations is to protect underground sources of drinking water (USDW) from 
contamination due to the underground injection practices. Title 40 of the Code of Federal 
Regulations (C.F.R.) § 144.3 defines a USDW as an aquifer or its portion which (1) supplies any 
public water system; or (2) contains a sufficient quantity of groundwater to supply a public water 
system and either currently supplies drinking water for human consumption or contains fewer 
than 10,000 mg/1 total dissolved solids. UIC regulations protect USDWs by: (1) identifying 
USDWs; (2) ensuring that the geological siting for each injection well is suitable for injection; 
and (3) applying standards for well construction, operating, and reporting. Under UIC 
regulations, the permitting authority reviews each permit application thoroughly to ensure 
compliance with relevant UIC regulations. 

West Bay Exploration Company (or "West Bay") submitted an application for the West Bay #22 
injection well in Jackson County, Michigan to EPA Region 5 in March of 2011 1. In its 
application, West Bay identified two USDWs in the area. The shallower ofthe two USDWs is 
the Glacial Drift, which extends from the surface to 155 feet below ground surface (bgs). The 
deeper USDW is the Marshal Sandstone, which extends from 155 to 226 feet bgs. The Michigan 
Hydrogeological Atlas 2 describes the Marshall Sandstone in Jackson County, Michigan, as a 
good aquifer, meaning the formation is capable of yielding a significant amount of water for use 
in the county3. 

The UIC Regulations at 40 C.F.R § 144.3 define an injection zone as a geological formation, 
group of formations, or part of a formation receiving fluids though a well. The injection zone for 
the West Bay #22 well is the Niagaran Group (or Niagaran), at approximately 2,662 feet to 3,032 
feet bgs. The Niagaran Group consists of several rock formations that are ideal for injection. 
The formations are very porous and permeable and will be capable of accepting the injection 
fluid4. The Michigan Hydrogeologic Atlas describes the layers in the injection zone as fine­
grained limestone, dolomitized skeletal limestone and dolomitized carbonate bank reef complex2. 

The White Niagaran, a dolomite layer, and the Manistique Limestone are both layers in the 
Niagaran Group. These dolomitized zones have a porosity and rapid permeability due to 
widespread organic activity and the accumulation of reefal material. Over time, the dolomitizing 
of these units has produced very porous and permeable formations4. 

In addition, the UIC Regulations at 40 C.F .R § 146.3 define a confining zone as a geological 
formation, group of formations or part of a formation that is capable of limiting fluid movement 

1 Document ID #WB-1 In West Bay #22 Administrative Record 
2 Michigan Hydrologic Atlas, Parts I (Hydrology for Underground Injection Control in Michigan) and Part II (atlas 
maps), Department of Geology, Western Michigan University, Kalamazoo, Michigan, 1981. 
3 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-94 "Marshall Sandstone" 
4 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-39 & II-41 "She1fFacies" & "Bank 
Facies" 



above an injection zone. The confining zone acts as a barrier to fluid migrating upward out of the 
injection zone, making it unlikely that the injection fluid will rise above the injection zone. The 
Salina Group is the primary confining zone for the West Bay #22 well, and is above the injection 
zone. 

According the Michigan Hydrogeological Atlas the Salina group is a thick sequence of 
carbonate, anhydrite, shale, and salts formations that will act as a confining layer to prevent flow 
out of the injection zone5. The Salina group contains an essentially impermeable formation called 
the A-1 Evaporite. The Michigan Hydrogeologic Atlas describes the A-1 Evaporite as essentially 
impermeable and an excellent confining layer6. Above the A-1 Evaporite sit multiple formations 
of carbonate, anhydrite and shale. The Michigan Hydrogeologic Atlas describes each of the 
above-mentioned formations as excellent confining layers, due to their low permeability and 
porosity7. Formations in this group contain thick salts, which makes them "essentially an 
aquiclude", or a structure preventing passage of water. In addition, many of the rock layers 
bet,ween the confining zone and the base of the lowermost USDW are impermeable shales and 
evaporates8. These impermeable formations will also prevent injection fluid from moving 
upwards and entering the USDWs, thus acting as additional confining zones. These shale 
formations acting as additional confining layers above the actual confining zone include the 
Antrim Formation, Bedford Shale Formation, Bell Shale Formation, Sunbury Shale Formation, 
and Coldwater Shale Formation9. 

The Michigan Department of Environmental Quality (MDEQ) has permitted several oil 
production wells, MDEQ permit numbers #59996, #60094, #60011 , and #60010, close to the 
proposed well site. EPA reviewed the drilling and formation records for these wells, which show 
that the Niagaran is present at those wells at the approximate depths stated in the permit 
application for the West Bay #22 well. MDEQ permit #59996 will share the same well pad as 
West Bay #22 and will be in the closest proximity to the well site. The drilling records for 
#59996 shows that at an approximate depth of 2660 feet bgs layers of dolomite and limestone are 
present. Drilling records for these other wells also show 1) the presence of the Salina Group as 
the first confining zone; and 2) that the Salina Group' s composition is consistent with its 
description in the Michigan Hydrogeological Atlas10. 

The proposed construction plan 11 West Bay submitted in its West Bay #22 application 1 will help 
ensure protection of the USDWs and is consistent with the UIC regulations. The open hole for 
the proposed injection well will be from approximately 2,680 feet bgs to the total depth of the 
well at 2,950 feet bgs. The construction of the well will consist of three separate casings, starting 
with an 11 3/4-inch casing, set at approximately 350 feet bgs. The second casing will be an 8 
5/8-inch casing set at approximately 900 feet bgs. The last casing will be a 5 1/2-inch casing set 
at an approximate depth of 2680 feet bgs. Each of these casings will be cemented to the surface 
to prevent any fluid from migrating past the well casing. As the lowest USDW extends from the 

5 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-42 "Salina Group" 
6 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-43 "A-1 Evaporite" 
7 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-42 to Pages II-55 
8 Document ID #WB-14 7 In West Bay #22 Administrative Record 
9 Document ID #WB-146 In West Bay #22 Administrative Record, Page II-80, II-83, II-76 & II-91 
10 Document ID #WB-146 In West Bay #22 Administrative Record 
11 Document ID #WB-1 , Attachment M, Well Construction Schematic 



surface to 226 feet bgs the USDWs will be protected with three levels of casing, each cemented 
to the surface. If the permit is issued and the well is drilled, West Bay will be required to submit 
all well completion records to EPA to ensure both the accuracy of the formation depths, and the 
construction of the well. 

Overall, the proposed well will be constructed, operated, and monitored to protect the USDWs. 
The Michigan Hydrogeological Atlas shows that the confining zone along with other formations 
of shale and evaporites, such as the Antrim Formation, Bedford Shale Formation, Bell Shale 
Formation, Sunbury Shale Formation, and Coldwater Shale Formation above the confining zone 
will prevent any fluid from migrating upward into a USDW6. The Michigan Hydrogeologic 
Atlas also shows that the proposed injection zone, The Niagaran, will accept the proposed 
injection fluid. Drilling logs from nearby production wells confirm the presence of the proposed 
confining layers and injection layers. Given the information above, EPA has determined that the 
site proposed for the West Bay #22 injection well is acceptable for a brine injection well. 





Figure 2. 2. Stratiqraph ic succession in Michigan . 
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RELATED TERM CORRELATION 

STRATIGRAPHIC RELATED TERMS 
POSITION 

lonia Fm Jurassic RedBeds 

Clare Dolomite. Brown lime, Stray Dolomite, 
MichiganFm Stray Sandstone, Stray-Stray Sandstone, 

Stray-5tray-Stray Sandstone, Triple Gyp 

Coldwater Sh Coldwater Red Rock, Speckled Dolomite, 
Wier Sand 

Antrim Sh Charlton Black Shale Member, Elltrim, 
Chester Black Shale Member, Upper Black Shale, 
Light Antrim, Lower Black, lower Antrim 
Middle Antrim, Middle Gray Antrim, Dar!< Antrim, 
Middle Gray Shale, Unit 1A, Unit 18, Unit1C, 
Crappo Creek Grey Shale Member 

DundeeLs Reed City Member/Dolomite/Anhydrite 

l ucasFm Freer Sandstone, Horner Member, lutzl Member, 
Massive SaiVAnhydrite, Sour Zone, Big Anhydrite, 
Richfield Zone/Member/Sandstone, Big Salt 

AmherstburgFm Filet" Sandstone, Meldrum Member, Black Lime 

Sl.lgnaceDolomile Salina H Unit 

Salina BUnit BlgSalt, B Salt 

Ruff Formation Salina A-1 Carbonate, Rabbit Ears Anhydrite, 

CainFm SalinaA-OCarbonate 

Guelph Dolomite Brown Niagara, Niagaran Reef, Pinnade Reef, 
Engadine Dolomite 

l ockport Dolomite GrayNiagara,WhileNiagara 

BurntBiuffGr Clinton Formation 

Trenton Fm Ca~ Dolomite 

BlackRiverFm Van Wert Zone, Sneaky Peek, Black River Shale 

Glenwood Fm Goodwell Unit, Zone of Uncxmformity 

St. Peter Sandstone BruggerS Sandstone, Jordan Sandstone, 
Knox Sandstone, Massive Sand 

PrairieduChienGr Foster Formation, New Richmond Sandstone, 
lower. Knox Carbonate, St. Lawrence Formation, 
T-POC, Oneota Dolomite, Brazos Shale 

TrempealeauFm LodiFotmation 

GaleSvilleSs Dresbach Sandstone 

Pre-MI. Simon Clastics Precambrian "Red Beds" 

Sandstone 
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Shaley 

Dolomitic 

Limey 

Dolomitic 

Salt 

LEGEND 

Shaley 

Sandy 

Dolomite 

Sandy 

Shaley 

Glacial Drift 

Anhydrite/Gypsum 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY- OFFICE OF GEOLOGICAL SURVEY 

RECORD OF WELL DRILLING OR DEEPENING 
Required by authority of Part 615 Supervisor of Wells or Part 625 Mineral Wells, of Act 451 PA 1994, as I Permit number/Deepening number 
amended. Non-submission andfor falsification of this information may result in fines and/or imprisonment. 599Q6 

API number 
(Submit 3 copies within 60 days of drilling completion.) 21-075-59996 

Well name and number 

[gJ Part 615 Oil/Gas Well 0 Part 625 Mineral Well West Bav #1-22 
Name and address of permittee Surface location 

West Bav Exoloration NW 1/4 of SE 114 of SW 1/4 Section 22 T4S R2E 

13685 S. West Bav Shore Township 1 County 

Suite 200 Norvell Jackson 

I Tr::~ "''""""" Citv Mi 49684 Footages North/South East/West 

Name and address of drilling contractor 567' ft. from N line and 575' fl from E line of sec. 

Advanced Enerav Services Directionally drilled (check one) I Previous permit numbers 

P.O. Box 85 DYes [2] No 

South Boardman Mi. Subsurface location (if directionally drilled) 

49680 1/4 of 1/4 of 1/4 Section T R 

Date drilling began Date drilling completed Township County 

01/11/2010 01/27/2010 I 
Total depth of well Formation at total depth Footages North/South East/West 

Driller4370' Log4369' Black River ft. from line and ft. from line of sec. 

Elevations Feet drilled - cable tools I Feet drilled - rotary tools 

K.B. 1028.24 ft. R.F. ft. R.T. 1027 ft. Grd 1015.27 ft from to from surf to 4370' 

Casing, CasinQ Liners and Cementing, OperatinQ Strinas Water Fill Uo !F.U.l or Lost Circulation (L.C.) (X) 
Size Where set Cement T.O.C. Ft. pulled Formation F.U. L.C. Depth Amount 

11 3/4" 419' 150 litP/1 fi(l A !':llrf::!r.P. 1\li:=m:::tran y ?920 n:=~rti::~l 

8 5/8" 3112' fi(l(l litP/?CiCl A st rrf::!r.P. 

51/?" 41!11' RO Halcem ·· 1998' 

300 Halcem I 

Gross Pay Intervals All Other Oil and Gas Shows Observed or Loaaed 
Formation Oil or Gas From To Where Observed (X) 

_Tre"+,.,..,Jo t..,,..v River hoth 3~fifi' 14?~0' Formation Oil or Depth Sam- Mud Gas 
Gas pies Odor Pits Line Log 

Depth Correction Deviation Survey Pluaaed Back 
Depth Correction Run at Degrees Yes No UoPratlon.Pemttt1t., 

~r:R f 1; ?ntr 

-: ~I . 

Geophysical/ Mechanical Logs (list each type run) 

Brand Log types Logged intervals 

Baker Atlas CDL/CNLIGR TO-Surf 

DLLIMLLIGR TD-Min 

Nol!ce. Report complete sample and formal!on record, conng record, and dnll stem test mformat1on on reverse stde. 

Fill 

Up 

CERTIFICATION "I state that I am authorized by said owner. This report was prepared under my supervision and direction. The facts stated herein are true, 
accurate and complete to the best of my knowledge." 

Date I Name and title (print) 

02/15/201 0 Timothv L. Baker 

EQP 7200-5 (rev. 812004) 

Submit to: OFFICE OF GEOLOGICAL SURVEY, 
MICHIGAN DEPT OF ENVIRONMENTAL QUALITY 
PO BOX 30256, LANSING, Ml 48909-7756 

/ 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY 

RECORD OF WELL COMPLETION 
Permit number/deepening permit no. , API number 

By authority of Part 615 or Part 625 of Act 451 PA 1994, 59996 21 -075-59996-00-00 
as amended. Non-submission and/or falsification of this 

Type of well (after completion) information may result in fines and/or imprisonment. 
Oil & Gas 

(Submit 3 copies within 60 days of well completion.) Well name & number 
~ Part 615 OiVGas Well D Part 625 Mineral Well West Bay 1-22 

Name and address of permittee 
West Bay Exploration 
13685 S. West Bay Shore #200 

Traverse City, Ml 49684 

Directionally drilled (check one) I Previous permit numbers Total depth of well 

DYes ~No M.D. 4370 T.V.D. 

Surface location Subsurface location (if directionally drilled) 

NW Y. ofSE Y.ofSW Y. Section 22 T4S R2E Y. of Y. of Y. Section T R 

Township I County Township I County 
Norvell Jackson 

Footages: North/South Eas!Mfest Footages: North/South Eas!Mfest 

750 Ft. from South line and 1400 Ft. from West line of Sec. Ft. from line and Ft. from line of Sec. 

Part 615- oiVgas wells Part 625 - mineral wells 
Date well completed I Producing formation(s) I injection formation(s) Date of first injection I Disposal formation(s) I Solution formation(s) 
2/5/2010 Black River 

COMPLETION INTERVALS(S) 
Open 

Date Number holes Perforation or open hole interval Yes No 

1/30/2010 60 4224-4254' X 

STIMULATION BY ACID OR FRACTURING 
Dale Interval treated Materials and amount used 

1/30/2010 4224-4254' 500 gallons 28% H cl Acid 

2/4/2010 4224-4254: 6000 Qallons 28% Hcl Acid w/ 20 Ball seaiers 

I 
~JI>~rat/ons om,,., 

I 
I EFI ~ ?!Ji ll 

• ' •w 

PRODUCTiOI':i TEST D/\T;\ 
Gil 

Bblsiday 

I 

I 
Gravity 
"API 

Condensate 
Bois/day I 

Gas 
MCFiday 

Water 
Bbls/day 

B HP . and depth 

200 /47 
I ___ , -----

1768@ 4239 

- - ---'-· -·---

I go 
_I _ .. 

10 
-· ---·-- '- ----- _ _ J_ 

CER! IFICATION "I state that I am authorized by satd owner. 1 his report was prepared under my supervision and d1rection. 
stated herein are i rue, accurate and complete to the best of my knowledge." 
·N<~me <~n(imre(print rJr type;-, - ----------~sia~atu~~---~.:---:·---::;:-'~.: -·...-~ ·- --- - ·-Tn8\8 __ _ 
Timothy L. Baker Operations Manager 1 . . - <,-:· U'~- ~<· · ..,.; <~- ,~ ;.·t?'.C..---......... 12/ 16 /2010 

Submit to· OFFICF. OF GEOI.OG!CAI. SURVFY 
~J\ICHIG/\N DEP/(RTr.1ENT OF E~~V!RON~.1ENT/\L QU/\LtTY 
PO !30X 3025!' 
LANSING ~.JU 48flOU-7750 

E()p 7 '! 30 (rev 812004: 

I 

I 
.I 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY- OFFICE OF GEOLOGICAL SURVEY 

RECORD OF WELL DRILLIIIIG OR DEEPENING 
Required by authority of Part 615 Supervisor of Wells or Part 625 Mineral Wells, of Act 451 PA 1994, as I Permit number/Deepening number 

amended. Non-submission and/or Falsification of this information may result in fines and/or imprisonment. 60010 
API number 

(Submit 3 copies within 60 days of drilling completion.) 21-075-60010 
Well name and number 

IE! Part 615 Oil/Gas WeUO Part 625 Mineral Well West Bav & Bovd #1-27 
Name and address of permittee Surface location 

West Bay Exploration SW114 of SE 114 of SW 114 Section 22 T4S R2E 

13685 S. West Bav Shore Township I County 

Suite 200 Norvell Jackson 
,-. , Citv Mi 49684 Footages North/South Easl/West 

Name and address of drilling contractor 271' ft. from s line and 1440' ft. from W line of sec. 

Advanced Enerav Services Directionally drilled (check one) l Previous pennlt numbers 

P.O. Box85 !Elves ONe 

South Boardman Mi. Subsurface location (if directionally drilled) 

49680 NW 114 of NW 114 of NW 1/4 Section 27 T 4S R 2E 
Date drilling began Date- drilling completed Township County 

01/30/2010 02/14/2010 Norvell Jackson 
Total deplh of well Formation at total depth Footages North/South East/West 

Driller4495 Log 4490 Black River 679' fl.. from N line and 661' ft. from W line of sec. 
Elevations Feet drilled -cable toots l Feet drilled- rotary tools 

K.B. 1043 ft. R.F. ft. R.T 1042 ft. Grd 1029 ft from to from surf to TO 

Casing, Casing Liners and Cementing, Operating Strings Water Fill Up (F.U.) or Lost Circulation (L.C.) (X) 

Size Where set Cement T.O.C. Ft. pulled Fonnation F.U. L.C. Depth Amount 

111 :1/4" 426' 11<;11 . A ~ 32?0 Partial 
8 fi/8" 3333' I R<;l1 . A ''"' · Ri"'"' X 4267 Full 
5 1/2" 4151' lao_ 12580' 

l%11 ' 

Gross Pav Intervals All Other Oil and Gas Shows Observed or Loaaed 
Formation Oil or Gas From To Where Observed {X) 

· RivRr both 4273' TD Formation Oil or Depth Sam- Mud Gas 
Gas pies Odor Pits line Log 

Depth Correction Deviation Survev Pluaaed Back 
Depth Correction Run at Degrees Yes No Depth 

I see 

Geophysical I Mechanical Logs {list each type run) 

Brand Log types logged intervals 

Baker Atlas CNL/GR/CCL (Unable to run open hole 4487'-Surf 
SBT/GR/CCL 4487'-21 00' 

Notrce Report complete sample and formation record, conng record, and dnll stem test mformabon on reverse s1de 

Fill 
Up 

CERTIFICATION ~I state that l am authorized by said owner. This report was prepared under my supervision and direction, The facts stated herein are true, 
accurate and complete to the best of my knowledge.~ 

Date [Name and title (print) 

02/19/2010 Timothv L. Baker 

EQP 7200-5 (rev. B/2004) 

Submit to: OFFICE OF GEOLOGICAL SURVEY, 
MICHIGAN DEPT OF ENVIRONMENTAL QUALITY 
PO BOX 30256, LANSING, Ml 4Bg09-7756 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY- OFFICE OF GEOLOGICAL SURVEY 

RECORD OF WELL COMPLETION 
Permit number/deepening permit no., API number 

By authority of Part 615 or Part 625 of Act 451 PA 1994, 60010 21-075-60010-00-00 
as amended. Non-submission and/or falsification of this 

Type of well (after completion) information may result in fines and/or imprisonment. 
Oil& Gas 

(Submit 3 copies within 60 days of well completion.) Well name & number 
[8] Part 615 Oil/Gas Well 0 Part 625 Mineral Well West Bay Boyd 1-27 

Name and address of permittee 
West Bay Exploration 
13685 S. West Bay Shore Dr #200 
Traverse City, Ml 49684 

Directionally drilled (check one) I Previous permit numbers Total depth of well 
IZJ Yes 0No M.D. T.V.D. 

Surface location Subsurface location (if directionally drilled) 

SW Y.otSE Y..ofSW Y.. Section 27 T4S R2E NW Y-lof NW Y.ofNW Y.. Section 27 T4S R2E 
Township j County Township I County 
Norvell Jackson Norvell Jackson 
Footages: North/South East/West Footages: North/South EasWVest 

271 Ft. from South line and 1440 Ft. from West line of Sec. 600 Ft. from North line and 660 Ft. from West line of Sec. 
Part 615 ~ oi1/gas wells Part 625 - mineral wells 

Date well completed ~Producing forrnation(s} ~Injection formation(s) Date of first injection I Disposal formation(s) I Solution formation(s) 
2/20/10 Black River 

COMPLETION INTERVALS(S) 
Open 

Date Number holes Perforation or open hole interval Yes No 

2/19/2010 Open Hole O.H. 4495-4525 X 

STIMULATION BY ACID OR FRACTURING 
Date Interval treated Materials and amount used 

2/20/2010 4495-4525 5000 gal28% He! Acid 

PRODUCTION TEST DATA 
Oil Gravity Condensate Gas Water H,S B.H.P_ and depth 

Bblslday 0API Bbls/day MCF/day Bbls/day Grains/1 oo te. 
200 47 95 0 0 TBD 

CERTIFICATION "I state that I am authorized by said owner. This report was prepared under my supervision and direction. The facts 
stated herein are true, accurate and complete to the best of my knowl~ge." 

Name and title (print or type) ISignah:lfe-_/' / _ .. -;;>""/-... -:-' ~·" !Date J r:J .• 

Timothy L. Baker Operations Manager £/5'1"~4 .. 7 /2 C:.t:~ ,_.:} - ,,.:. .. ) -I 0 

EQP 7130 (rev. B/2004) 

Submit to: OFFICE OF GEOL,()GICAL SURVEY 
MICHIGAN DEPI)<RTMENT OF ENVIRONMENTAL QUALITY 
PO BOX 30256 
LANSING Ml 48909-7756 



MICHIGANDEr TMENT OF ENVIRONMENTAL QUALITY- OFFICE EOLOGICAL SURVEY 

R~...~ORD OF WELL DRILLING OR DEEt->ENING 
Required by authority of Part 615 Supervisor of Wells or Part 625 Mineral Wells, of Ac!451 PA 1994, as _ _I_ Permit number/Deepening number 
amended Non-submission and/or falsification of this information may resul! in ftnes and/or imprisonment. 60011 

API number 

{Submit 3 copies within 60 days of drilling completion.} 21-075-60011 
Well name and number 

~Part 615 Oil/Gas Well D Part 625 Mineral Well West Bav & Bovd #2-27 
Name and address of permittee Surface location 

West Bav ExDioration SW 1/4 of SE 114 of SW 114 Section 22 T4S R2E 

13685 S. West Bav Shore Township ! County 

Suite 200 Norvell Jackson 
'C:itv Mi 49RR4 Footages North/South EastNVesl 

Name and address of drilling contractor 186' ft. from s line and 1440' R. from W line of sec. 

Advanced Enerav Services Directionally drilled (check one) J Previous permit numbers 

P.O. Box 85 ~Yes 0No 

South Boardman Mi. Subsurface location (if directionally drilled) 

49680 SE 114 of NE 114 of NW 114 Section 27 T 4S R 2E 
Date driJJ1ng began Dale drilling completed Township County 

0211512010 03/0312010 Norvell Jackson 
Tolal depth of well Formation at total depth Footages North/South East/West 

Driller 4845 Log 4846 Black River 963' ft. from N line and 2264' ft. from W line of sec. 
Elevations Feet drilled - cable tools I Feel drllled - rotary tools 

K.B. 1042.6 ft. R.F. ft. R.T. 1041 ft. Grd 1029.2 ft from to from surf to TD 

Casing, Casing Liners and Cementin_g, 0 eratina Strings Water Fill Ul'_{F.U.) or Lost Circulation {LC.l (X) 
Siz.e Where set Cement T.O.C. Ft. pulled Formation F.U. L.C. Depth Amount 

111 3/4" 1424' 1 ~n litPI1.'in A 'strrf"~"' ~. ,'>,'>,(\(\ , P~rti•t 

8 5/8" I 'M17' ! R<;O . A · strrf•c~> 

5 112" 4R4?' ?<; 3:'\00" 
1 !iO ' 

Gross Pay Intervals All Other Oil and Gas Shows Observed or logged 
Formation Oil or Gas From To Where Observed (X) 

' RtRr.k Rivflr hnth 4<;1 0' 4'>00' Formation Oil or Depth Sam- Mud Gas Fill 

Gas ples Odor Pits Une Log Up 

Depth Correction Deviation Survev Ptuaoed Back 
Depth Correction Run a! Degrees Yes No Depth 

""'" 

Geophysical/ Mechanical Logs (list each type run) 

Brand Log types Logged intervals 

Baker Atlas CNL/ZDLIGR 4846'-Surf 
DLLIMLLIGR 4846'-3417 

Not1ce. Report complete sample and formatiOn record, conng record, and dntlstem test mformahon on reverse s1de. 

CERTIFICATION "!state thai I am authorized by said owner. This repor1 was prepared under my supervision and direction. The facts stated herein are true, 
accurate and complete to the bes1 of my kno\Yiedge." 

Date Name and 1itle (print) 

06/20/201 Timoth L. Baker 
Submillo: OFFICE OF GEOLOGICAL SURVEY, 

MICHIGAN DEPT OF ENVIRONMENTAL QUALITY 
EQP 7200-5 (rev 812004) PO BOX 30256. LANSING, Ml 4890g·7756 



FORMATION F ;ORO 
Attach additional sheets i( necessary 

Eleva !ion used Geologist name 

1043 

Formation 

From To (type. color, hardness) 

Note: if well directionally drilled, add true vertical depth formation tops 
where appropriate 

surf 222(1og) Drift- Unconsolidated sand and 
gravel 

222 290 Shale& Siltstone- brn-gy-Grn, silty 
at lop organic at base 

290 1230 Shale-Coldwater- Md-dk Brn-
Blk,Silly, incr organic at base 

1230 1370 Sunbury Sh/Berea siltstone-Sh, Md 
Brn-Bik Silty,pyr. mixed w/siltstone, 
SSO-Lt md brn, Arg 

1370 15 Antrim-Dk Brn-Bik,Pyrand incr 
organic at base,SG incr toward 
base 

1554 1622 Traverse Fm- Limestone, Dk Brn-
md Brn, Dns, Pyr, Dolomite, Md Gy-
Gy, Dns 

1622 1744 Traverse Limestone-Md Brn-11 Brn 
Vfxln,Hd, 

1744 1978 Shale inlbd w Dolomite and Lmst, 
Md Brn-Gy, Vfxln, Dns, Pas 
Dundee@1728'-Brn-Ll brn,Poor 
Samp,Pos Cvgs 

1978 2200 Detroit River- Anhydrite and 
Dolomite/Limestone, lt-Md Brn 
Dns, Vfxln in pt,NS 

2200 2416 Bass Island/Bois Blanc-
Dolomite,AnhydrHe & Limestone AA 

2416 2685 G-Unit-Dolomite-Arg,Hd grading to 
Anhydrite- Ll-md Gy Brn 

2685 2766 C Shale-Gy-rdBrn, W/Dolomite and 
Anhydrite,Lt gy-Brn-bf Poor Samp.l 

2766 2972 B Evap-Anhydrite Wh-Lt Gy 
W/Dolomite-Vfxln, Lt-md Gy, lntbd 
at base with Anhy. AA 

2972 3160 Dolo &Limst-Wh-lt 
Gy,Dns,Anhydritic @3110-Wh, Dns 

3160 3386 Niagaran-Dolomite,AA,Md Gy, Vtxln 
lntbd WI Anhydrite AA,V porous 
2880'-3300' 

3386 3884 Clinton/Cinn-Dolomite, Arg, hd, dk 
gy, grd to II gy intbd w/Lmst,lt-md gy 
Dns 

3884 4212 Utica- Shale, Gy-Grn,Gummy-Hd 

4212 4526 Trenton-Dolo, LI-Md Gy,Dns,W/ 
Lmst @ 4236'-4526' Lt-Md Gy 
Brn,Vfxln, 

4526 TD Black River- Dolomite,Md Brn-
GyBrn,SO&G@4590' 

API number 

Tops taken from 

From 

Permit number/Deepening number 

60011 

Formation 

To (type, color, hardness) 

If well was cored, attach core description 

DRILL STEM TEST DATA 



DOC 
Directional Dl'"illing Cont.-acton~~, LLC. 

Measured Inc/ Drift 

Job Number: Df:t100040 State!Country: MICHIGAN I USA 

Declination: 6.33 DEGREES WEST 

Grid: 

Company: WEST BAY EXPLORATION 

Lease/Well: WEST BAY/ BOYD 2-27 

location: NORVELL TWP., JACKSON CO, 

Rig Name: ADVANCED# 2 

File name: C:\WJNSERVE\ASDRIL-1\2010\BOY0227.SVY 

Oate!Time: 04-Mar~1o /10:03 

RKB: curve Name: WESTBAY/BOYD 2·27 (as drilled) 

G.L. or M.S.L.: 

Directional Drllling Contractors 
SURVEY REPORT 

WINSERVE SURVEY CALCULATIONS 
Minimum Curvature Method 

Vertical Section Plane 144.40 
Vertical Section Referenced to Wellhead 

Rectangular Coordinates Referenced to Wellhead 

True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Deg Deg Depth FT FT FT FT Deg Deg/100 

'-'---· ---o-~ 0--'=--=.=-"--...,_ --==-~-~ ~oo-~_-o--=---..o.=e--=,-

KOP@484 MD 

484.00 .00 .00 484.00 .00 .00 .00 .00 .00 .00 
- '=-------"" ==- -==-=--=.:- :oo.--- ------- ----- -=-===-- -~~--

486.00 .70 169.10 486.00 -.01 .00 .01 .01 169.05 35.00 
516.00 1.80 164.20 515.99 -.65 .17 .62 .67 165.64 3.68 
546.00 3.20 162.10 545.96 -1.90 .55 1.86 1.97 163.79 4.68 
576.00 4.70 161.00 575.89 -3.85 1.21 3.84 4.04 162.59 5.01 

606.00 6.10 159.30 605.76 -6.51 2.17 6.56 6.86 161.54 4.70 
636.00 7.70 157.80 635.54 -9.86 3.49 10.05 10.46 160.48 5.37 
667.00 9.10 156.80 666.21 -14.04 5.25 14.47 14.98 159.51 4.54 
697.00 10.70 157.80 695.76 -18.80 7.23 19.49 20.14 158.95 5.36 
728.00 12.80 157.80 726.11 -24.64 9.62 25.63 26.45 158.68 6.77 

757.00 14.90 157.80 754.26 -31.07 12.24 32.39 33.39 158.50 7.24 
788.00 17.30 157.50 784.04 -39.02 15.51 40.75 41.99 158.32 7.75 
818.00 19.80 156.10 812.48 -47.78 19.28 50.08 51.53 158.03 8.46 
848.00 22.10 154.30 840.50 -57.52 23.78 60.61 62.24 157.53 7.96 
878.00 24.20 152.90 868.08 -68.08 29.03 72.25 74.01 156.90 7.24 

907.00 26.50 151.50 894.29 -79.06 34.83 84.55 86.39 156.22 8.20 
937.00 28.90 150.10 920.85 -91.22 41.84 98.41 100.28 155.47 8.29 
968.00 31.00 148.00 947.71 -104.49 49.60 113.84 115.67 154.61 7.57 

1008.00 31.60 144.80 981.89 -121.79 61.10 134.60 136.26 153.36 4.42 
1038.00 31.70 142.70 1007.43 -134.48 70.41 150.34 151.80 152.37 3.69 

1068.00 31.70 141.70 1032.95 -146.94 80.07 166.09 167.34 151.41 1.75 
1097.00 31.90 141.70 1057.60 -158.93 89.54 181.35 182.42 150.60 .69 
1126.00 32.20 142.00 1082.18 -171.03 99.05 196.73 197.64 149.92 1.17 
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Measured Inc! Drift True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Deg Deg - J:)Elf'l_h FT FT FT FT [)(!g I:I•SJ/.1 0_0 
1156.00 32.10 141.70 1107.58 -183.59 108.91 212.67 213.46 149.32 .63 
1177.00 32.30 142.00 1125.35 -192.39 115.82 223.85 224.56 148.95 1.22 
1207.00 32.40 142.00 1150.69 -205.04 125.71 239.89 240.50 148.49 .33 
1237.00 32.70 141.70 1175.98 -217.73 135.68 256.02 256.54 148.07 1.14 
1267.00 33.00 142.00 1201.18 -230.53 145.73 272.27 272.73 147.70 1.14 

1297.00 32.60 141.70 1226.40 -243.31 155.77 288.51 288.90 147.37 1.44 
1327.00 32.10 141.30 1251.74 -255.87 165.76 304.54 304.87 147.06 1.81 
1356.00 32.40 141.30 1276.27 -267.95 175.44 319.99 320.27 146.79 1.03 
1385.00 32.40 141.70 1300.75 -280.11 185.11 335.51 335.75 146.54 .74 
1415.00 31.80 141.70 1326.17 -292.62 194.99 351.44 351.63 146.32 2.00 

1446.00 31.80 141.70 1352.51 -305.44 205.11 367.75 367.92 146.12 .00 
1476.00 30.90 140.60 1378.13 -317.60 214.90 383.34 383.47 145.92 3.56 
1506.00 30.20 140.60 1403.97 -329.38 224.58 398.55 398.66 145.71 2.33 
1536.00 30.20 142.00 1429.90 -341.15 234.02 413.62 413.70 145.55 2.35 
1566.00 30.40 143.10 1455.80 -353.17 243.22 428.75 428.82 145.45 1.97 

1596.00 30.80 143.10 1481.62 -365.38 252.39 444.01 444.08 145.37 1.33 
1626.00 31.00 143.40 1507.36 -377.73 261.61 459.42 459.47 145.29 .84 
1656.00 31.70 143.40 1532.98 -390.26 270.91 475.02 475.07 145.23 2.33 
1688.00 31.90 143.10 1560.18 -403.77 281.00 491.88 491.93 145.16 .80 
1719.00 32.30 142.40 1586.44 -416.88 290.97 508.35 508.38 145.09 1.76 

1750.00 32.30 142.40 1612.65 -430.00 301.08 524.90 524.93 145.00 .00 
1782.00 32.40 142.40 1639.68 -443.57 311.53 542.01 542.04 144.92 .31 
1813.00 32.20 142.40 1665.88 -456.70 321.63 558.57 558.59 144.84 .65 
1845.00 32.40 141.70 1692.93 -470.18 332.15 575.65 575.67 144.76 1.33 
1876.00 33.10 141.30 1719.00 -483.30 342.59 592.40 592.41 144.67 2.36 

1908.00 33.40 141.00 1745.76 -496.97 353.60 609.92 609.92 144.57 1.07 
1939.00 33.10 142.00 1771.69 -510.27 364.18 626.89 626.90 144.48 2.02 
1970.00 32.60 143.10 1797.73 -523.62 374.40 643.70 643.70 144.43 2.51 
2001.00 32.60 143.10 1823.85 -536.97 384.43 660.40 660.40 144.40 .00 
2031.00 32.60 143.40 1849.12 -549.92 394.10 676.56 676.56 144.37 .54 

2064.00 32.90 144.80 1876.88 -584.38 404.57 694.41 694.41 144.37 2.47 
2096.00 33.20 144.80 1903.70 -578.64 414.63 711.86 711.86 144.38 .94 
2127.00 33.40 144.80 1929.61 -592.55 424.44 728.88 728.88 144.39 .65 
2158.00 33.70 144.10 1955.44 -006.49 434.40 746.01 746.01 144.39 1.58 
2189.00 34.00 144.10 1981.19 -620.48 444.52 763.28 763.28 144.38 .97 

2221.00 33.30 143.80 2007.83 -634.81 454.96 781.01 781.01 144.37 2.25 
2252.00 32.30 143.10 2033.88 -048.31 464.96 797.80 797.80 144.35 3.45 
2285.00 32.20 143.10 2061.79 -662.39 475.53 815.41 815.41 144.33 .30 
2317.00 32.50 143.10 2088.83 -076.08 485.81 832.52 832.53 144.30 .94 
2348.00 32.40 143.40 2114.99 -689.41 495.76 849.15 849.16 144.28 .61 

2379.00 32.40 144.10 2141.16 -702.80 505.59 865.76 865.77 144.27 1 21 
2411.00 32.10 145.90 2168.22 -716.79 515.38 882.84 882.84 144.28 3.14 
2442.00 31.80 146.20 2194.53 -730.40 524.54 899.23 899.23 144.32 1.09 
2474.00 31.20 145.20 2221.81 -744.21 533.96 915.95 915.95 144.34 249 
2506.00 31.60 144.80 2249.13 -757.87 543.53 932.62 932.62 144.35 1.41 
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Measured Inc! Drift True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Qeg D<J_g I)"J)_Ih FT FT FT FT - [_)Elg [)eg/1 00 _ ··- -·· ---
2538.00 31.50 144.10 2276.40 -771.49 553.26 949.36 949.36 144.35 1.19 
2569 00 31.40 143.40 2302.84 -784.53 562.82 965.54 965.54 144.34 1.22 
2601.00 31.40 143.10 2330.16 -797.89 572.80 982.21 982.21 144.33 .49 
2632 00 31.70 144.10 2356.57 -810.95 582.42 998.42 998.43 144.31 1.95 
2664.00 31.60 144.10 2383.81 -824.55 592.27 1015.22 1015.22 144.31 .31 

2696.00 31.20 143.80 2411.13 -838 03 602.08 1031.89 1031.89 144.30 1.34 
2727.00 30.90 143.80 2437.69 -850.93 611.52 1047.88 1047.88 144.30 .97 
2759.00 30.60 143.80 2465.19 -864.13 621.19 1064.24 1064.24 144.29 .94 
2791.00 30.30 143.40 2492.77 -877.19 630.81 1080.45 1080.45 144.28 1 '13 
2823.00 29.60 142.40 2520.50 -889.93 640.45 1096.42 1096.42 144.26 2.69 

2855.00 28.70 143.10 2548.45 -902.34 649.88 1112.00 1112.01 144.24 3.01 
2886.00 27.90 143.40 2575.74 -914.11 658.68 1126.70 1126 70 144.22 2.62 
2917.00 27.40 144.10 2603.20 -925.71 667.18 1141.08 1141.09 144.22 1.92 
2!L49.00 27.20 144.50 2631.64_ ,937}l:J -· ___ 6]5.]£ . . 1155.76 =='12~.22.§. 111~~?-~ .85 . . 

====-I 
TOP NIAGRINE 

2972.00 26.34 144.22 2652.17 -946.05 681.78 1166.12 1166.12 144.22 3.79 - -------- -~---- -~ ·=--.-;o--=o '--------=--=----'-'-'---'--------'--"----="" -·"=-- ==-'·=-=-=-=-c.- --"'=---~-=--=- --=---""=-:-:--=-.d.. 
2981.00 26.00 144.10 2660.25 -949.27 684.11 1170.08 1170.09 144.22 3.79 
3013.00 25.60 143.40 2689.06 -960.50 692.34 1184.01 1184.02 144.22 1.57 
3044.00 25.10 143.40 2717.08 -971 '15 700.26 1197.28 1197.29 144.21 1.61 
3075.00 25.00 143.40 2745.16 -981.69 708.08 1210.40 1210.41 144.20 .32 

3107.00 24.90 143.80 2774.17 -992.56 716.09 1223.90 1223.91 144.19 .61 
3139.00 24.30 143.10 2803.27 -1003.26 724.02 1237.22 1237.23 144.18 2.08 
3171.00 23.00 143.10 2832.58 -1013.52 731.73 1250.05 1250.06 144.17 4.06 
3202.00 22.20 143.40 2861.20 -1023.07 738.86 1261.96 1261.98 144.16 2.61 
3233.00 21.70 144.50 2889.95 -1032.44 745.68 1273.55 1273.56 144.16 2.09 

3264.00 20.80 145.50 2918.84 -1041.64 752.13 1284.79 1284.80 144.17 3.13 
3296.00 20.20 146.60 2948.82 -1050.93 758.38 1295.99 1296.00 144.18 2.23 
3327.00 19.40 147.70 2977.99 -1059.75 764.08 1306.48 1306.48 144.21 2.85 
3358.00 18.80 148.40 3007.28 -1068.36 769.45 1316.60 1316.60 144.24 2.07 
3368.00 18.80 148.40 3016.74 -1071.10 771.14 1319.81 1319.82 144.25 .00 

3430.00 17.50 149.10 3075.66 -1087.61 781 '16 1339.07 1339.07 144.31 2.13 
3460.00 16.30 148.40 3104.36 -1095.07 785.68 1347.77 1347.77 144.34 4.06 
3492.00 15.10 146.60 3135.17 -1102.37 790.33 1356.41 1356.41 144.36 4.05 
3524.00 13.70 145.20 3166.16 -1108.97 794.79 1384.37 1364.37 144.37 4.51 
3556.00 12.70 144.10 3197.32 -1114.93 799.01 1371.67 1371.67 144.37 3.22 

3587.00 11.40 143.40 3227.63 -1120.15 802.84 1378.14 1378.14 144.37 4.22 
3619.00 10.60 143.80 3259.04 -1125.06 806.46 1384.25 1384.25 144.37 2.51 
3650.00 9.20 144.80 3289.58 -1129.39 809.58 1389.58 1389.58 144.37 4.55 
3682.00 7.70 146.20 3321.23 ~1133.26 812.24 1394.28 1394.28 144.37 4.73 
3713.00 6.60 145.90 3351.99 -1136.46 814.40 1398.14 1398.14 144.37 3.55 

3744.00 5.80 144.80 3382.81 -1139.22 816.30 1401.48 1401.48 144.38 2.61 
3776.00 5.10 145.50 3414.67 -1141.71 818.04 1404.52 1404.52 144.38 2.20 
3808.00 4.50 145.90 3446.55 -1143.92 819.55 1407.20 1407.20 144.38 1.88 
3839.00 3.50 143.40 3477.48 -1145.69 820.79 1409.36 1409.36 144.38 3.27 
3870.00 2.60 141.30 3508.43 -1147.00 821.80 1411.01 1411.01 144.38 2.93 
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Measured lncl Drift True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Deg Deg Deflth FT FT FT FT _DElli [)eg/1_00 

3902.00 2.30 143.40 3540.40 -1148.08 822.63 1412.38 1412.38 144.38 .98 
3934.00 1.70 141.00 3572.38 -1148.96 823.31 1413.49 1413.49 144.38 1.89 
3965.00 .60 142.70 3603.38 -1149.45 823.70 1414.11 1414.11 144.37 3.55 
39jl]Op .30 80.50 3635.38 -1149.57 823.89 1414.32 1414.32 144.37 1.66 - -- ._--=-co·=, ==- = .,__ __ -" -- ·,-:-:,_-,,-~-. -----· ,, 

Projected to Bit@ 4045 MD :i 
4045.00 .30 80.50 3683.38 -1149.53 824.13 1414.43 1414.43 144.36 .00 'I 

- - - ...• -,---·-,..-. -·· ---- -- -.>c=o..-==---=-=- -==·.oc=---=-·- --=- . - --=.=-='"'-'- . 
------- ----

Projected TO@ 4845 MD 
"--'"-- --~-- .c·.o-.;;;.-~ 

4845.00 .30 80.50 4483.37 -1148.84 828.27 1416.27 1416.28 144.21 .00 
... -- ----
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Job Number: DR100040 
Company: WEST BAY EXPLORATION 
Lease/Well: WEST BAY/ BOYD 2-27 
Location: NORVELL TWP., JACKSON CO. 
Rig Name: ADVANCED# 2 
State/Country: MICHIGAN I USA 

Declination: 6.33 DEGREES WEST 
File name: C:\WINSERVE\ASDRIL-1\201( 
Date/Time: 04-Mar-1 0 I 10:01 

DOC 
DhoJoction .. l P.-iUlog Co•on-ucrtono. LLC. 

----------------------------
----··· ---- ---- ·---·-----c·-

100' 

KOP@484MD 

800 I 
757 MD,14.90" 

1500 1656 MD,31.70" 

1970 MD,32.60' 

2285 MD,32.20' 

2200 
2601 MD,31.40' 

2917 MD,27.40" 

3202 MD,22.20' 
2900 

3524 MD,13.70' 

3839 M0,3.50" 

3600 Projected to Bit@ 4045 MD 

4300 
Projected TO @ 4845 MD 

-5001 

-lOOOi 

-l5QQ, 

0 

484.00 MD, 144.40" ,KOP @ 484 MD 

1656.00 MD, 143.40" 

1970.00 MD, 143.10" 

2285.00 MD, 143.10" 

2601.yo MD, 143.10" 

~
.00 MD, 144.10" 
02.00 MD, 143.40' 
3Jid!Js?Jlo~,16lh'\F:,Projocttfd to-Bit@ 4045 MD 

500 1000 1500 

5000~-------+-------+------~------~------~-------+-------+-------+------~------~-------

0 700 1400 2100 2800 3500 4200 4900 5600 6300 7000 



MICHIGAN DEPAR 1 MENT OF ENVIRONMENTAL QUALITY- OFFICE OF GEOLOGICAL SURVEY 

RECORD OF WELL COMPLETION 
Permit number/deepening permit no.! AP! number 

By authority or Part 615 or Part 625 of Act 451 PA 1994, 60011 21-075-60011 
as amended. Non~submission and/or falsificallon of this 

information may result in fines and/or imprisonment Type of well (after completion) 

oil 
(Submit 3 copies within 60 days of well completion.) Well name & number 

l2J Part 615 Oil/Gas Well 0 Part 625 Mineral Well West Bay Boyd #2-27 
Name and address of permittee 

West Bay Exploration 
13685 S. West Bay Shore Drive 
Suite 200, Traverse City Mi. 49684 

Directional!t:Jrilled (check one) I Previous permit numbers T ota! depth of well 

l2J Yes No M.D. 4845' T.V.D. 4483' 
Surface location Subsurface location (if directionally dr!lled) 

sw X otSE XofSW Y. Section 2~ T4S R 2E SE Xi of NE ~otNW X Section 27 T4S R2E 
Township I County Township I County 
Napoleon Jackson Napoleon Jackson 
Footages: North/South EasVWest Footages: North/South East/West 

186' Ft. from South line and 1440' Ft. from West line of Sec. 963' Ft. from North line and 2264' Ft. from West line of Sec. 

Part 615- oii/Qas wells Part 625- mineral wells 
Date well completed I Producing formation(s) !Injection formation{s) Date of first Injection I Disposal formation(s) j Solution formation(s) 
D&A D&A 

COMPLETION INTERVALS(S) 
Open 

Dale Number holes Perforalion or open hole interval Yes No 

3/11/10 52 4592-4605 X 

3/15/10 28 4507-4514 X 

STIMULATION BY ACID OR FRACTURING 
Date Interval treated Materials and amount used 

3/12/10 4592-4605 500 Qal 28% Hcl acid 
3/15/10 4507-4514 500 Qal 28% Hcl acid 

PRODUCTION TEST DATA 
Oil Gravity Condensate Gas Water H,S B.H.P. and depth 

Grains/1 00 ft3
• Bbls/day 0API Bbls/day MCF/day Bbls/day 

0 100 

CERTIFICATION "I state that I am authori<ed by said owner. This report was prepared under my supervision and direction. The facts 
stated herein are true, accurate and complete to the best of I}?Y knowledge." 

Name and title (print or type) ISignatureL :UJ // ~/ ~~at~r"9f 
Timothy L Baker 1 · \v 1 V:l /"1-..L-),.. .--C._ · f; ;1, zy /0 

EQP 7130 (rev. 8/2004 I 

Submit to: OFFICE OF GEOlOBfCAL SURVEY '-
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
PO BOX 30256 
LANSING Ml 48909-7756 



i~ 
-

RECORD OF WELL PLUGGING Permit number I Well name and number 

OR CHANGE OF WELL STATUS 60094 West Bav Bovd #2-27 
API number 

MICHIGAN DEPAR11~ENT OF ENVIRONMENTAL QUALITY OFFICE OF GEOLOGICAL SURVEY 

Required by authority of Part 615 Supervisor of Wells or 
21-075-60011 

Part 625 Mineral Wells of Act 451 PA 1994, as amended Name and address of permittee 

Non~submission and/or falsification of this information West Bav Exploration 
may result in fines and/or imprisonment. 

13685 S West Bay Shore Drive 
Suite 200. 

1:8] Part 615 Oil/Gas Well D Plugging Traverse Citv 
D Part 625 Mineral Well 1:8] Change of Well Status Mi. 49684 
Name and address of contractor/service company Type of well Field name 

McConnell & Scully Oil$ Gas 
146 W. Main St. Surface location 

Homer, Mi. sw 1/4 SE 1/4 SW1i4 Sec2). T 4S R 2E 
49245 Township County 

Naooleon Jackson 
Date plugging/change started Date plugging/change completed 

05/14/10 05/21/10 
DEO employee issuing plugging permi! or approving Change of Well Status. Date issued 

I Walt Danvluk 05103110 
Any change of well status which results in a change of production or a change in injectivity must include production or 
injection test records. All records must include a narrative or daily chronology and signed certification noted on reverse. 

WELL PLUGGING 
(Hole conditions after plugging) 

CASING 
Casing size Where set Amount casing pulled Depth casing cutlperfed; or windows milled 

11 3/4" 424 0 NA 
8 518" 3417 0 NA 
5 1/2" 4842 0 window milled to facilitate lateral 

under permit# 60094 

PLUGS 
Make and type Cement plugs: type, Additives,type Volume and types 

Depth of plug of bridge or plug amount of cement & and percent of spacers/flushes Wail time 

Bottom Top mix water 

4571 4570 Bakerl Mechanical 
4322 4321 Baker Mechanical 

0 Check if NORM or other materials were left or reinserted into wellbore. If so. describe materials fully in the Daily Chronology section on reverse. 

0 Check if cores were taken and attach core descriptions 
.. 

Matl completed ongtnal and three coptes to the appropnate DEQ dtstnct office wtthtn 60 days after completton of 
plugging/change of a Part 615 oillgas well or within 30 days of a Part 625 mineral well. 

OFFICE OF GEOLOGICAL SURVEY 
MICHIGAN DEPT OF ENVIRONMENTAL QUALITY 
PO BOX 30256 
LANSING, Ml 48909-7756 

COMPLETE BOTH SIDES 

EQP 7200-8 (rev~ 10/2005) side 1 

Tagged 
Top? 
YiN 

y_ 
v 



API number I Permit number 
21-075-60011 60094 

CHANGE OF WELL STATUS 
Change 1/oJCl:s to: UConvert current zone to: 0Remediate well: 0Piugback (recomplete as) 0Redrill: 

0Production 0Perf and test existing zone 0New production zone t&lHorizontal drain hole 

0Disposal 0Repair casing/cement ODisposal Ocollapsed casing 

Osecordary recovery Oother Osecondary recovery Dunderream open hole 

Ostorage Ostorage 
0Dther 0Diher Oother 

Well cas1na record- BEFORE chanae 
Casing Cement Perforations 

Size Depth Sacks Type From To If plugged, HOW? Acid or fracture treatment record 

11 3/4" 424' 150/150 lite/A 

8 5/8" 3417' 650/200 lite/A 
5 1/2" 4842' 75/150 Halcm/A 4592 4605 500 gal 28% He/ acid 

4507 4514 500 gal 28% He/ acid 
Well casino record- AFTER chanae (Indicate additions and chanaes onlv, complete test record) 

Casing Cement Perforations 

Size Depth Sacks Type From To If plugged, HOW? Acid or fracture treatment record 

4592 4605 CIBP 
4507 4514 CIBP 

BEFORE CHANGE AFTER CHANGE 
Tolal depth Completed Fm Well completed for Total depth Completed Fm Well completed for 

4842 Black River Oil &GAs 4583 Black River Oil &Gas 
BOPD MCFGPD lnj Rate I Pressure BOPD MCFGPD lnj Rate Pressure 

0 200 98 460 
DAILY PRODUCTION TEST RECORD DAILY INJECTION TEST RECORD 0 Injection well J Brine disposal 

Oil Water Gas Pressure Bbls water Pressure Specific gravity 

Date (bbls) (bbls) (Me~ Tubing Casing Date or Mcf gas Beginning Ending of water 

5/25/10 231 0 68 520 620 
5/26/10 178 0 96 482 688 
5/27/10 196 0 100 492 690 
5/28/10 211 0 100 460 691 
5/29/10 188 0 100 457 688 
5/30/10 195 0 100 453 688 
5/31/10 195 0 100 447 688 

DAILY CHRONOLOGY 
Describe in detail the daily chronology of change/plugging, indude days shut do........n. Describe exceptions to issued plugging instructions. Describe tools, tubing, etc. 
left in hole and any Jogs run. lndude dates pits filled, surface restored etc. Use additional pages as needed. 

Dale Narrative 

5/14/10 MIRU set CIBP@ 4321' 
Mill Window & Kick off at 4310 under permit# 60094 
land lateral at 4267', 2140' South of surface and 824' East 
TOH Run tbg to T.D. 

5/21/10 Test Well 

NOTICE: Under Part 615 Supervisor of Wells or Part 625 Mineral Wells, Act 451 PA 1994, as amended, a well owner has continuing liability for the integrity 
of a plugged well. 
CERTIFICATION "I state that lam authorized by said owner, This report was prepared under my supervision and direction. The facls staled herein are 
true, accurate and complete to the best of my knowledge." 

/} 

Name and title (printed or~) 

/1111c#>y L t;,JG:.r I Autho:P'J"'JUY} 4 .P£ -Of! (]411 M5 f\1'1/ - h l . (7 l~iJJ/10 
NOTE: Bonds ~nnot be terminated until oluq~inq is completed, c~llar, rat and mouse holes, a001>1ts filled, site leveled and cleaned and records filed. 

EQP 7200-8 (rev. 1 012005) side 2 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY- OFFICE OF "'~OLOGICAL SURVEY 

REC ~D OF WELL DRILLING OR DEE, IIIING 
Required by authority of Part 615 Supervisor of Wells or Part 625 Mineral Wells, of Act 451 PA 1994, as I Permit number/Deepening number 

amended. Non~submission and/or falsification of this information may result in fines and/or imprisonment. 60094 
API number 

(Submit 3 copies within 60 days of drilling completion.) 21-075-60011 
Well name and number 

IXJ Part 615 Oil/Gas Well D Part 625 Mineral Well West Bav & Bovd #2-27 HD 1 
Name and address of permittee Surface location 

West Bay Exploration SW 1/4of SE 1/4 of SW 1/4 Section 22 T4S R2E 

13685 S. West Bav Shore Township I County 

Suite 200 Norvell Jackson 
' r.itv Mi. 4QRR4 Footages North/South East/West 

Name and address of drilling contractor 186' ft. from s line and 1440' ft. from w line of sec. 

Advanced Enerav Services Directionally drilled (check one) I Previous permit numbers 

P 0. Box 85 l8J Yes 0No 

South Boardman Mi. Subsurface location (if directionally drilled) 

49680 NE 1/4 of SE 1/4 of NW 1/4 Section 27 T 4S R 2E 
Date drilling began Date drilling completed Township County 

05/15/2010 05/2112010 Norvell Jackson 
Total depth of well Formation at total depth Footages North/South EastfWest 

Driller 5102 Log NA Black River 1590' ft. from N line and 22561 
fL from w line of sec, 

Elevations Feet drilled- cable tools I Feet drilled - rotary tools 

K.B. 1042.6 ~. RF ft. R.T. 1041 ft Grd 1029.2 ft from to from surf to TO 

Casina, Casinq Liners and Cementing, OperatinQ Strings Water Fill Up IF.U.) or Lost Circulation ILC.l IX\ 
Size Where set Cement T.O.C. Ft. pulled Formation F.U. L.C. Depth Amount 

i11:l/4" 14?4' ' 150 lite/150 A I surface 
R 'i/R" h417' fi'iO . A <H<fQ~P 

5 112" 4R4?' I yr; :l:lOO" 

1150 . 
. lPN 60011\ 

Gross Pav Intervals All Other Oil and Gas Shows Observed or Logged 
Formation Oil or Gas From To Where Observed (X) 

I Rl~r:k RivP.r hnth 4:11 0' 5102' Formation Oil or Depth Sam- Mud Gas 
Gas pies Odor Pits Line Log 

Depth Correction Deviation Survey Pluaaed Back 
Depth Correction Run at Degtees Yes No Depth 

''"" 

Geophysical/ Mechanical Logs (list each type run) 

Brand Log types Logged intervals 

Unable to run loos in lateral 

Not1ce Report complete sample and format1on record, conng record, and dnll stem test mformahon on reverse s1de. 

Fill 

Up 

CERTIFICATION "I state that I am authorized by said owner This report was prepared under my supervision and direction The facts stated herein are true, 
accurate and complete to the best of my knowledge.~ 

Date !Name and title (prfnt} 

06/22/2010 Timothy L Baker 

EQP 7200-5 (rev 8/2004) 

Submot to. OFFICE OF GEOLOGICAL SURVEY, 
MICHIGAN DEPT OF ENVIRONMENTAL QUALITY 
PO BOX 30256, LANSING, Ml 48g09-7756 



I 
Elevation used 

1043 

FORMATION REC W 
Attach additional sheets if necessary 

I 
Geologist name 

Fowler/Baker/Vancvcle 

I API number 

Tops taken from 

n Driller's lod 

I 
Permit number/Deepening number 

60094 

ISJ Samole loa 0 Electric loa 

~~~~~~~~·~~~~~~~~~~~~c-~~~~~~~~~-~·· ~~~~~ 

Formation i 

~--Fr~o~m ________ T~o __________ ~(l~yp~e~·=co=lo=r,~h~a~rd=ne=s~s~)----~1:~----~F=ro=m~ 
Note: if well directionally drilled, add true vertical depth formation tops I 

To 

Formation 

(type, color, hardness) 

where appropriate 

surf 

222 

290 

1230 

1370 

1554 

1622 

1744 

1978 

2200 

2416 

2685 

2766 

2972 

3160 

3386 

3884 

4212 

4526 

222(1og) 

290 

1230 

1370 

15 

1622 

1744 

1978 

2200 

2416 

2685 

2766 

2972 

3160 

3386 

3884 

4212 

4526 

TD 

Under PN 
60011 

Drift- Unconsolidated sand and 
gravel 
Shale& Siltstone- brn-gy-Grn, silty 
at top organic at base 
Shale-Coldwater- Md-dk Brn­
Bik,Silty, incr organic at base 

Sunbury Sh/Berea siltstone-Sh, Md 
Brn-Bik Silty,pyr. mixed wlsiltstone, 
SSO-Lt md brn, Arg 
Antrim-Dk Brn-Bik,Pyrand incr 
organic at base,SG incr toward 

1 base 
I Traverse Fm- Limestone, Dk Brn­

md Brn, Dns, Pyr, Dolomite, Md Gy­
Gy, Dns 
Traverse Limestone-Md Brn-lt Brn 
Vfxln,Hd, 
Shale intbd w Dolomite and Lmst, 
Md Brn-Gy, Vfxln, Dns, Pas 
Dundee@1728'-Brn-Lt brn,Poor 
Samp,Pos Cvgs 
Detroit River- Anhydrite and 
Dolomite/Limestone, Lt-Md Brn 
Dns,Vfxln in pt,NS 
Bass Island/Bois Blanc­
Dolomite,Anhydrite & Limestone AA 

G-Unit-Dolomite-Arg,Hd grading to 
Anhydrite- Lt-md Gy Brn 
C Shale-Gy-rdBrn, W/Dolomite and 
Anhydrite,Lt gy-Brn-bf Poor Samp.l 
B Evap-Anhydrite Wh-Lt Gy 
W/Dolomite-Vfxln, Lt-md Gy, lntbd 
at base with Anhy. AA 

L _____ _L__ ____ _L_ ___ _____.j 

I 
If well was cored, attach core description 

Dolo &Limst-Wh-lt 
Gy,Dns,Anhydritic @3110-Wh, Dns 
Niagaran-Dolomite,AA,Md Gy, Vfxln 
lntbd W /Anhydrite AA,V porous 
2880'-3300' 

1------D_R_IL_L_s_T_E_M_T_E_S_T_D_A_T_A _____ ~--1 
[, 

i: 
L 

Clinton/Ginn-Dolomite, Arg, hd, dk I; 
gy, grd to It gy intbd w/Lmst,lt-md gy !1 

OM I 
Utica- Shale, Gy-Grn,Gummy-Hd ' 

Trenton-Dolo, Lt -Md Gy,Dns,W/ 
Lmst@ 4236'-4526' Lt-Md Gy 
Brn,Vfxln, 
Black River- Dolomite,Md Brn­
GyBrn,SO&G@4590' 



4311 5102 

discriptions of 'k cuttings after '1' 

drilling windov. 
Dolomite- Lt Gy- Lt Brn, fxln,so &G, li, 

G cut & Flu ,Tr Frac,Partialloss of 

I returns 

I: 

II 

I 
', 

L~--~ OFFICE OF GEOLOGICAL SURVEY USE ONLy -1,1, 

: Reviewed by 

__________ J_D_a-te_o_fr-ev-ie_w _______________________ -~-----~-~ -] 



Direc1.io nel Drilling Contra ctor-:. .. LL.C _ 

Measured Inc/ Drift 

---- --- -- - - ·--
Job Number: DR100134 State/Country: MICHIGAN I USA 

Declination: 6.37 DEGREES WEST 

Grid: 

Company: WEST BAY EXPLORATION 

Lease/Well: WEST BAY/ BOYD 2-27 HD1 

Location: NORVELL TWP., JACKSON CO. 

Rig Name: MCCONNELL & SCULLY 

RKB: 

G.L. or M.S.L.: 

- --- ----- --- -

File name: C:\WINSERVE\PENDING\2010\BOYD227.SVY 

Datemme: 24-May-10 /12:20 I 
Cu~ Nomeo WEST BAY/BOYD 2-27 HD1 ( •_:] 

Directional Drilling Contractors 
SURVEY REPORT 

WINSERVE SURVEY CALCULATIONS 
Minimum Curvature Method 

Vertical Section Plane 158.94 
Vertical Section Referenced to Wellhead 

Rectangular Coordinates Referenced to Wellhead 

True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Deg Deg Depth FT FT FT FT Deg Deg/100 

KOP@ TIE @4315 MD 
-.-, 

4315.00 .30 80.50 3953.37 -1 149.29 825.53 1369.17 1415.05 144.31 .00 
,I 

- ++ --·--· - ----- - ~..:.. -:..:.:: .. ; . .:,..;. ·. -
4346.00 5.20 164.10 3984.33 -1150.63 826.00 1370.59 1416.41 144.33 16.69 
4379.00 11 .30 164.50 4016.97 -1155.19 827.27 1375.30 1420.86 144.39 18.49 
4409.00 18.00 173.60 4045.98 -1162.63 828.57 1382.72 1427.67 144.52 23.55 
4440.00 25.90 180.70 4074.72 -1174.18 829.03 1393.66 1437.36 144.78 26.84 

4472.00 34.30 181 .70 4102.38 -1190.21 828.67 1408.49 1450.28 145.15 26.30 
4503.00 40.00 181.70 4127.08 -1208.92 828.12 1425.75 1465.35 145.59 18.39 
4535.00 45.80 181 .70 4150.51 -1230.68 827.47 1445.83 1483.00 146.08 18.12 
4567.00 51 .30 181.40 4171.68 -1254.65 826.83 1467.96 1502.59 146.61 17.20 
4598.00 57.90 180.70 4189.63 -1279.90 826.37 1491 .36 1523.49 147.15 21.37 

4630.00 64.60 181.00 4205.01 -1307.94 825.95 1517.37 1546.90 147.73 20.95 
4662.00 72 .30 183.10 4216.76 -1337.66 824.87 1544.72 1571 .54 148.34 24.82 
4693.00 79 .20 184.90 4224.39 -1367.61 822.77 1571 .92 1596.03 148.97 22 .96 
4722.00 83.30 184.50 4228.80 -1396.17 820.42 1597.73 1619.38 149.56 14.20 
4754.00 86.60 184.50 4231 .61 -1427.94 817.92 1626.48 1645.61 150.20 10.31 

4786.00 89.10 183.40 4232.81 -1459.84 815.72 1655.46 1672.28 150.80 8.53 
4817.00 89.90 182.40 4233.08 -1490.80 814.15 1683.78 1698.63 151 .36 4.13 
4848.00 89.60 180.70 4233.22 -1521 .79 813.31 1712.40 1725.49 151 .88 5.57 
4880.00 90.20 180.00 4233.28 -1553.79 813.12 1742.19 1753.69 152.38 2.88 
4911 .00 92.70 180.70 

"' 
4232.49 -1584.77 812.93 1771 .04 1781 .11 152.84 8.37 

4943.00 92 .80 180.00 4230.96 -1616.74 812.73 1800.80 1809.52 153.31 2.21 

Page 1 



Measured lncl Drift True Vertical CLOSURE Dogleg 
Depth Angle Direction Vertical N-S E-W Section Distance Direction Severity 

FT Deg ~ ___ Qepth FT FT FT ""---·"EI__ ___ _l)~JL " Deg/100 
---~-·---" 

4974"00 91.40 179"30 4229"82 -1647"71 812"92 1829J7 183T34 153"74 5.05 
5036"00 90"70 17820 4228"68 -1709"69 81428 188809 1893B9 154"53 2"10 
5092"00 90"95 17R88 4227"87 -1765"66 815"70 j9t\Q"Jl4 1944"98 15520 1.29 

•" 

PROJECTED TD@ 5102 MD 

5102"00 91"00 179"00 4227"70 -1775"66 815"89 1950.24 1954"13 155"32 129 
"" 

Page 2 
WEST BAY/BOYD 2-27 HD1 (as drilled) File: C:\WlNSERVE\PENDING\2010\BOYD227"SVY 



.lob !\lumber: DR100134 
Commmv: \/VEST BAY EXPLORATION 
Lease/Well: \/VEST BAY/ BOYD .2-27 HD1 
Location: NORVELL TWP., JACKSON CO. 
Rig Name: MCCONNELL & SCULLY 
State/Country: MICHIGAN I USA 

;------ -----·-·---

3600 

3800 

KOP@484MD 

4000 

4472 MD,34.30" 

4630 MP,64.60" 

4200 4786 MD,89.10" 

Declination: 6.37 DEGREES WEST =0 0 c 
File name: C \WINSERVE\PENDING\2C .· . 
Date/Time: 24-May~ 1 0 / 12: i 7 Dimet<o• .. nl Drilling Contl'"~ctom, LLc 

-lOCO 

-2000 

~3 000 

4943 M0,92.80" 

l\:1431s.oo MD, ao~so· .. KoP @484 f.-to 
', 4472.00 MD, 18-•. 7~ , 
• 4630.00 MD, 181.00 , 

4786.00 MD, 183.40", 
4943.00 MD, 180,00" , 
5102.00 MD, 178.88 

---·--~ 

0 1000 2000 3000 

--·•=r..~- ~. "" ____ ,w~= = "'~'- ,5102 MD,91.00" ~~---··-·· .. ·••·••••••·· 

«oo~--------~-+----------_, __________ _, __________ ~----------~~----------~---------
1200 1400 1600 1800 2000 2200 2400 



MICHIGAN DEPARTMt:r-.!T OF ENVIRONMENTAL QUALITY - OFFICE OF l.._JLOGICAL SURVEY 

RECORD OF WELL COMPLETION 
Permit number/deepening permit no., API number 

By authority of Part 615 or Part 625 of Act 451 PA 1994, 60094 2 1-075-60011 
as amended. Non-submission and/or falsification of this 

Type of well (after completion) information may result in fines and/or imprisonment. 
oil 

(Submit 3 copies within 60 days of well completion.) Well name & number 
I:8J Part 615 Oil/Gas Well 0 Part 625 Mineral Well West Bay Boyd #2--27 H£Y1 

Name and address of permittee 
West Bay Exploration 
13685 S. West Bay Shore Drive 
Suite 200, Traverse City Mi. 49684 

Directionally drilled (check one) I Previous permit numbers Total depth of well 
I:8J Yes 0No M.D. 5102' T.V.D. 4228' 

Surface location Subsurface location (if directionally drilled) 

SW y. otSE Y. of SW Y. Section 22 T4S R 2E NE Y. of SE y. of NW Y. Section 27 T4S R 2E 
Township I County Township I County 
Napoleoni Jackson Napoleon Jackson 

Footages: North/South East/West Footages: North/South East/West 

186' Ft. from South line and 1440' Ft. from West line of Sec. 1590' Ft. from North line and 2256' Ft. from West line of Sec. 

Part 615- oil/qas wells Part 625 - mineral wells 
Date well completed I Producing formation(s) !Injection formation(s) Date of first injection I Disposal formation(s) I Solution formation(s) 
oil & Gas Black River 

COMPLETION !NTERVALS(S) 
Open 

Date Number holes Perforation or open hole interval Yes No 

5/25/10 open hole 4311-5102' X 

STIMULATION BY ACID OR FRACTURING 
Date Interval treated Materials and amount used 

PRODUCTION TEST DATA 
Oil Gravity Condensate Gas Water H2S B.H.P. and depth 

Bbls/day 0API Bbls/day MCF/day Bbls/day Grains/1 00 f\3. 

200 43 98 

CERTIFICATION "I state that I am authorized by said owner. This report was prepared under my supervision and direction. The facts 
staled herein are true, accurate and complete to the best of , y knowledge." 

Name and title (print or type) 
Timothy L . Baker 

EQP 7130 (rev. 8/2004) 

Submit to: OFFICE OF GEOL GICAL SURVEY 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
PO BOX 30256 
LANSING Ml 48909-7756 

Dale 
05/30/10 



. 121<4SI.APO 

Goologlcal SIJI'IO)' No. 

1 LOCATION OF WELL I 

MICHIGAN DEPARTMENT OF PUBUC HEALTH 
WATER WELL AND PUMP RECORD 

"""""' 
I Tonmil!p Nf!A!O ~~1t.e NEu-4 NE1M I"""" .. , TIM'I'I Nllmber ,-·-JACKSON NORVELL ~7 4 s 2 E 

tw.nea artci Direc::tlan- FfOn'l Read lnt&rtedk:in 3 OWNER OF WELL: ROBERT A. BRISTLE 

~~~:-~1 
121.uli.ADD 

121481.ADD 
BROOKLYN Ml 49230 

BROOKLYN Ml oi9230 
S;reet Al.h:ireu car~ Well. ~n 
1-ocatt v.tlfl "X" In ~ fjelow """""'""' c. 4 WELL DEPTH: Dato COmpleted 

N CASE ll.O «: 186ft. 816199 NEW WELL 

R1 ~~ Ill 5 DRILLING METHOD: ROTARY 
..\ ~ B USE: OOMESTIC . w ~ ,- 5 

.· 

LADD _RD 7 CASING: PLASTIC <;i C\ HalQht: ABOVE 
1f.!MIIe Gl ~~ Diameter 5" to 173 ft. deplb 

' : t-v. :J:: Surfeoe.1' 

I s I LongiWde: :<!MplEAs Grooled 0~11 Holo DlameiO< 1 Milt· Weight SDR 21 
THICKNESS DE!'THTO II' to 173 A. depth 

2 FORMATION DESCRIPTION OF BOTTOM OF DtlYe Shoe? 0 STRATUM STRATUM 

SAND 20 20 e SCREEN: 
Typo: NONE Dlamoter • Nominal 

YELLOW CI.AY . 8 28 
GRAYCI.AY 24 52 
GRAVEL 3 65 

FITTINGS: 
GRAYCI.AY 112 167 
SANDROCK 21 188 9 STATIC WATER LEVEL: 

5211.1lolowland11Ufface Flow? 0 
PUMPING LEVEL 10 PUMPING LEVEL: beiO'oN land lt.llface 
EST WITH AIR 52 A. after 2 hrs. pumping at 12 G.P.M. 

100+GPM 

11 WELL HEAD COMPLETION PITLESS ADAPTOR 
... 

RECEIVED SEP 0 9 1S99 
12 WELL GROUTEO? ~ 

EZ SEALFromOto 173ft. 
Rrt·r~l t..:r:r~ 19 bags o1 cement. 

f,IICH OI:PT1J> fN';f. ·.",\hi 10.1 ( 
.,.., 

13 NEAREST SOURCE Of CONTAMINATION: 

oc·l 0 8 1999 Typo SEPTIC Dtatance 150ft. Droetioo S 
Well<llolnfeeted upon completion? ~ 

!hir.~ino WuM ~~ ~uu:-J 1 ' -~- ·l>rt•ll>tiitl ' ·~; ··,. 
Old Woi Pluggod'l 

(i.{{:\;!~!l-1'{(1'~. ;: . .~,. !,:".<J•:;;i!l 14 PUMP: ManllfllotUitill name REO JACKET 
WttL C01h)1tlJ;:nuN iJh ; l\lodol number 75CNSW~12SBC HP 314 VO~ TS 230\1 

c;RlSLEY' OFFICE NOTES 
Leoglh of Drop Pipe 75ft. capacitY 12 G.P.M. 
T)'l'& SUBMERSIBLE 

PRESSURE T Atll<: 
WELLS AWC 6-1 1' FVC 75 Mooofaclure"' N•m<> AMTROL (OWNERS) 
COCW14574P18609 l\lodol NumberWX 202 Capaolly 6.2 Gallooo 

15 REMARKS, ELEVATION, SOURCE OF DATA, ETC. 16 WATER WELL CONTRACTOR'S CERTIFICATION: 

NOUNER 

17 RIG OPERATOR'S NAME 

llii'd 21118 

IMPORTANT: File wUh deed. 

This well vas dlllled wndN mv Jul1sdk&rl •nd !hili /ei."'!t Is lnle tn lhl boltd my 
~g•.and b!IIW. 

I 

KEN PEARCE 

" 

GEOLOGICAL SURVEY COPY 

..... ,.. 
~ •. ,.,.,.!~ """'" , ·-;-r 

. " ....,~, __ J __ 

~ Aot368PA1978 
Canj>lollan: Required 
"""'Ill" Con;lo!Joo .,. 'llolatlon of on( p­

Is 11 mladumeanor 



N .3t3-&1S-8"1.5B 
w 313- IJJlf- 7q01 

U.Q Ml"'iiGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
DRINK' WATER & RADIOLOGICAL PROTECTION Dl' 1N 

TAX NO: •iATER WELL AND PUMP RECORD : PERMIT NO 

1, LOCATION OF WELL 

Completion i• required uoder authority of Part 127 Act 368 PA 1978 
FallurP. to comply is a misdemeanor 1111- 4 J I~ 

County- J Township Name I :ao;io
1
: __ 

1 
_. ,

114 
I So~io~No I Tot'~ R~g:!..No 

, IA...,v<~~ ·---LA~ILn~B~~~~L''~---------~L~'··~~,4~'·•M~,,~~--·~d·~--~~~.~~--_.--~'~l~--~_.~~· .. ---~ 
Oi:;lance and Direction from Road lmersection 3. OWNEROFWE:LL LA ~tRY I( t..OP!'FR. 

i~ M:fi-lf' IDuroF f>P'I'"~':P.!> !lwY, Addross l::lt&.O Lo<l~ 4-t>. 
·~~,..; tJ, :f.FJ>i!:' of" i.A::to:D R:r;,, l3Ro<>K'-'>'#1 /I'IX" 

Stroot Address & Cit" of Walt Location Ad-dress Same. a1i Wen l.ocaLion 0 Y&:> 0 No 
l!,'".o!'eca;>'leUl!w!Q.ith~.!!x'Li~n,!,S~oo!..l>gj'on-'!!:B'!!el'..!ow~~"""'----~-,-). ,\-,~~·-~~~-~~;~hf:i;~----~·--l-,-, .'W"".':E,L'."L,:-.D:-~=PT:::H::;-=:..;:..: lo::.a.::to=C::om:::p_lo-'1o:::d::__;l.:cli(l:__:::N::aw=W-e-ll ~~~-! 

I i I - "it II JJ n.\ . ~ I ::ltJI 9~ 0 Roplacamonl Well 

- --1-
1 
-11~ +-

1 
·- , ~,13 5, DcabloTool !;l.JRotary Ooriven 0

0
oug 

w 1--l- --,--. ·r _ .
1
_ ti ,;if'J..L ___ 0_Hol~~~w~R-od __ ,_t:J

0 
__ A_u_go_riBor~ .. _.::DD::::_:J::.•<:::t<l<l::_.....::~==j 

I )( s. USE: Household "Typal Public Type Ill Public 

I- -+,-)- -1-- - Tl"'' L •l:>)) RJ:> lnlgai•Do D Type lla Publio 0 flea1 Pump 

2 

L_..,;'I,.X~:...''-- I r -·---- g_~'-' w_oll _ _r;::iTypollb Publio D 
,-- --~ 7. CASING: 0 Steel 0 Threaded Height: Abovefll"'lnw 1--JMU~ ._,._ 

~~~~r::__~-~~~d~-- _ ·--- Surface: I ft i=OA.MATION DESCRIPTION 

Diamflter· _______ _in. to _____ fl. depth Weigf1t: {) VC,. 
__ ,s_ _in •• Jo$1t. depto 

0 Dr~ve Shoe 

in. to Jllf-- ft. dapth 0 Shalo Packer 

BOREHOLE: 
0\amator: B 

_in. to . ___ _fl. depth 

-8. SCREEN: D Not ln!.lhl.lled ~Grnvei-Pacl<,.ed 

lbsJit 

l'lf.O__;,;;r'QHI'4,5...,../. .. -------· Diameter. 'f 11 

Slot!Gauze _____ ,_ . .fl :<.a ____ .. _____ ·--· Length~--~---~ 
L--~---,.------------------!L--~-1-------1 SmBetwean .. ·-1-.d-8---- _________ itand._., .. .f.f#-------n 

FITIINGS: 0 K~Packer Osfemer Check 

Onlank. Above Screen.. .,fl. Other~ ."'r"' .QIJ_ 

"9. STATIC WATER LEVEL: 

--.3-t:l. ft. 8&low Land Surface DFlowing 

7 ·:,:\1 co~ 
\·';>·7. •.. . . • t~{,"i ~- _1- . 
•.;:

1

~3 · .. :', f··.·~r.:-~1$ -.<_ -·-- 10.PUMPINGLJ:VEI., BelowlandSurlace 

~-~ ~ ~~~: . r~~J) .. _._.:Qo:,,:.:·.:.J·.._l _:_1._9.,..9·-.::8.._+-_JI-~~+~~-1~"--- oi-~~~_ft. ADs·~~=-------h~t:j~pin~ at_JLI1Te&l p~:~M-
c:\; .. ' ,.. Uf\::6. -

1----'c'?.L~.:"'~~;:.;i-.. , ··-"·-~') ,:'.::0::: _. ) 1 f.~WELLHEAOCOMPLl:TION: ~ 
td;·;-j-::·, ~ .,, .. W ·-/-~-1-~~~+~~-1~~~~ flilless Adapter 12" AbaveGfade 

~ J'· ' ~ e,;).'"''-...__~-}~··.C 7~~7 l-----~~ Bas_~~~~~-- Wo!IHou.se 

f--... :.c:.;C.:, ..... = .. ·~: i:i£. ·.•. -- 1 2, WELL GROUTED? 0 No Q Yeo From 1"\ to '·"' 0 fl. 
'···'·· : ... ·_... '- "1:/fi:._· T H \J":..>' 11" ........,._ ~ :..:;.c ___ .......... ~""'~-~..,.,~=-~~- -~~-l-~~--1-·--- D Neal Cement j<1 Bentonite D Othor·~---------r., , · 0 No.o!Bags . ~ ·-- AddT."'' /L:r-U'.SAJ... 

1------·_i_:..::... ~'S! 13 NEAREST SOURCE OF POSSIBLE CONTAMINATION: 

L------·---· .. ,--~---------+---t----1 Type .;({E/''1".$G ... Distance SQ.t: _ _I<, Direclion tJcoa-1 
fype,_ _ Distance .. _______ ft. Diretltion _____ _ 

USE. A 2-ND SHEET IF NEEDED -~_1~~~1_~~--.j~:-;:~~~-~--· --·-·--·----------
·- t 4. PUMP: D Not lnsmlled 0 Pump Installation Onlv 

15. ABANDONEDWHLPLUGGED? D Yos 0 No 

Casin{J OiamBier __ ... ___ ..... .Jn. Depth __ ...... ____ l!. 
Manulaoto"''' Namo" __ fo1.J1'9'/H.- · .. .. ... 

PLUGGING MATERIAL: 0 Neal C6menf 0 Bentonite Slurry 
Modol Number ;J'.£1 ~ .!/-"--_ HP """!t«~ Volls~ 
LengthofOropPipe ___ .f1£). ______ 1t. Capacity .10. ____ G.P.M> 

D Cement/Bentonite Slurry 0 Concmta GraUl D 9entol'1ite Chips TYPE~ JXl Submersible 0 Jet 0 0\he-r.~----­
PRESSURE TANK: No.ofBags Casing Removed? 0 Yes 0 No 1--.-:.:===--====='-'-'=='""-".:= . ..:. .... ---------·--

16. REMARKS: (Elevation, Sou-rce of Dala, etc.) 

17. DRILLING MACHINE OPERATOR: 

j(J Employee 0 Subeontraclor· 

Nama --O;tA(/,1 e;$ .,:{~ow 
------

Monulacturer'sName ... b/E'L.-)l-~Qf.__ ·-·--------- __ 
MOCieiNurnber---t....&l.. .. ·! .. ::..n~ Capacity_~ Ga11or1S 

1 A WATER WELl CONTRACTOR'S CERTIFICATION: 
Th1s wall W<l6 dtllle-d undor my jurisdiction and thFs report i.s tnro to lhs- best of my, 
'Knowledge and belief. 

",~ti~.er.~.r·S·""15 k;.;c, :£~1. 
Address .. .J7bB--Jft:6CL_::;:$/ltul1/11L!i'irllLZ.--
signed -Pi,, DJS!--~-~ Da>e .,S-c';;I.D~-99 _ ~HORIZE"D lii;,HESF.r.ITATIVE 

QEOI.OGICAI, SLJRV8Y C:Ot•Y 
HQP 20 17 (12/96) 

' 
i ~-- .___, -~----. --- ·--· ......__ ___ ..... _........_ ____ , ...... _,.. ---· --·- .... --...~.~.__.....,... ___ ..............__, - .. ~.--- .-.w- ·-- --. _ ......... , --- -"- ~-"- -· ·--- --- ,~- -~~ 



.. , .. ,"'" 

GEOLOGICAl. '\:f~ft: NOl) 

~· '-liGAN DEPARTMENT OF PUBLIC HEA' -1-l 

V>IATER WELL AND PUMP RECOhO 

\./ 

I I I IITJI I f I I 
PERMIT NUMBER 

1 LOCATION Of WELL 
?ART 1 27 ACT 368, P.A. 1978 

C01•!1ly . Taw11stnp Nam-e 

Jacka4n No:rvell 
' ·---... ,_ .. _____ ... ---- (~. .' .. t,o<J ~ --w~~i.~N~m)_er IT awn Number I Ronge Number 

Sri 114 SH 'f• SF. 1;J)\ 22 J if\ T4B NIS 1 TI2E EIW 

172n~in<EfJ·:s~tti~ &oa;J;ddeR~~ds 

12180 I,add Rd 

Bettis 

2 FORMATlON DESCRIPTION 

Sand and gravel 

Sand, gravel and shale 
........ ~--- ·~-------·---·----~ 

Dirty shale, sand and gravel 

THICKI'-jEES 
OF 

STRATUM 

21 

~ '.t.~Wa~ Ha.ligua 

, \JI.IJI~~) Act"'"' 12180 Ladd Road 
'\'-' '\. ll:rooklyn, MI 49230 

DEPTH TO 
llOTTOM 01' 
STflATUM 

Address Same- As Well Loc::Btmn7 [3: Yes 0 No ---···-
4 WELl. DEPTH: (CO!'tWIG-\(l!l) 

180 " 
1 Date of Completion 

11/30/83 

D trngl:liiOO D Typo lla Pu!Jiu.: 0 Hual p,ul'lp 

0 Test Woll 0 Tvpo lib Public. 0 
J g~~~~-r 0 SIOcl 0 HUC'B00ii ; Heigh~ AIJOV6/~ 

I] Pla56 0 W&lded 1 g 11 rfe~(J -1---·- h .... !L_ iu. to 1 !t depth I 2 
1 

Wolgflt _____ lb~.Jrt 

~ Drive Shoe [!I Yell 

__ n1. to, _ ft. dopth 
GrSt,uted Dnlt llole)Jinmeler 
. .!1 ... _ -n to l5b. _ f!. depth 

~~- -· ____ -=-.....:!~J--==·'"''~'-""""'"'''""~~.L' ~-~~~n-.. ~N-"--~---j 
89 110 

8 SCR£EN ~Not Installed 

------·+·--- ·--· rvpe ~~~~~~~- Oiamete1 -~~~~-~~­

24 134 Stnt!C'.auitt ~~~~~- lellgth ~~~~~~~~--

.............. _ .. -------~~~~~~~~~~~-+--~-+~~~-- :>~1 tHHw~.:;n=----,=fl rmd ft 

l.l~ l4B fiHINGS 0 K-Pocl::er 0 lead Pm::k.er 0 Bremer Check Sand, gravel and shale 
__ ·-·------· ---~~---f-;;-;c':D~-~·'";'~"''O'~"~o~ve';. '~'!!''~e"-''==~'''-~~OCJ_o~l'"'"'~======l 

Sandstone 
r--------
f------------- ·- -

9 STAriC WATER LEVEL: 

32 180 4 3 It be~ow lar'ld SlJrlace On{) ....... ·- ___ , ____ . 
10 PlJMPIN(1. l.EVE.L· below lamJ surface 

-. -----·---1-----+ ------j __:lc:14:c....~ 11. attflr _1_ hrs. flLJI'npuL{I at ____1_.2_ G.P.M 

~~~-ft. Allflt __ hrs. pumprng at ___ G:.P.M. 

·---·-·----·--·-----------· --·-·-·-- -- .. - - ........... ·~;;-·------;:c------=------l 
1' WF.ll. H~AO 0 p 11 d 1 t-.;;.1 1 ;r al!D>J& grade COM'PLr:liON l e;>s a ape~ lbJ 

f--------------·---- - 0 Bnsemem offset 0 Approved ptt ... ·-·--~-;;-;;;-;~=~===-------"~=~-~-----~ 1?WELL GROUTED? 0 No (il Y<JS Frorn_J_._!o____l_561t. 

----------·~--- ..... ---- ··- ........ ·------
~ f.IIHtWniH~ Ll Otller ~-----

. --~-------------------·-- --------- - - __ !:!2: gf biiO~ (}j r;ornuflt _J_ Addo\11/P.~ 
13 NoarBsl sourco of possdJIIl cbnt.Ofl'l.ln~ll(m 

r--~~~--~~~~~~~-8:ett\N_·::r:J - - - --- rype. .. _ ...... - ··---·---··•. Dost.1nco ________ fl. D1roc1io11 ~---

[i.~!::~:~l, D.-,-.oL I;; Pc '·!_:_. r:!. ~!i.h Well dis;r\lected upon compl&toon] []I: 'f<::> 0 No 
1---------·---.. . .... 

14 f'liMf' I&J Not lnst~lllld 

Ma.n(llaclm<ir's namfl- ~~~~-~~~~~~~-----~--

Mo-tl~l m~rnbor -~~~~~HP VOl IS~-----

-------- ... Le•l91h ol Drop Pipe h. capaC1ly __ , _. ·--··- G P.M. 

1--~~,...--- ----·-------+---+------! 
TYPE 0 Submm5ibl~ 0 Jot~~~~~~~~­
Pf1ESSUflE TANK· 

Manulact1.1mr's f!amll ------~-~~~~~~~~--

US[ A 2ND- ~lif'H 1F N.f'Ef>~D. -·-~- .. ----. Model number ·-· --·-Cap/Icily_ _ ··-· ... Gt~li()flS 
15 Rernarks. eie":a~ion, source of data. etc 16. WATER WELL CONTRACTOR'S CERl'IFIC/\liON: 

liDDED INfO DY DR Thts well was Ur1lled l.mder uw JIIIISdrcMrl aM lhrs (eport 1s true 
· · IU.I:R. ll'IM. fa. •o thG be-st o-f my kr,awlodge and belrsf 

'CURRECT(D BY / 
''ADDrrl f"'.:Fox & lloley Hell Drilling, Inc, 167-1517 

. ON B'i . ,:-' ,,·!·_.' AEGISTEAEO BUSINf'SS NAME RfGIST~ATION NO. 

Etf.VAHON .-:. Add"" ~655 Dn;>Okll{fl lld 1~rry-!4J: 119201 
O'tPH! 'r!'t s-ncr. · ?')J }<.)- )1 • _, " 

'----~~----·- -------------C.....-"-'··.._,. s;g"'d ~A , ./. /.idh ... v'f. l Date ,5fl4/84 
. -·(ROll. 1 0·80) AUTHORlZIC RiOPRESENTATtY£~ • Di3ld 

GEOLOGICAL SURVEY COPY 



Water Well And Pump Record (Wellog!£) 
Completion is required under authority of Part 127 Act 368 PA 1978. 

rtiD mpo : Failure to comply is a misdemeanor 

Tax No: I Permit No: 11701 County: Jackson Township: Norvell 

Town/Range: ~Section: IWell Status: IWSSN: I Source ID/Well No: 

Well 10: 38000006689 04S 02E 27 Active 
Distance and Direction from Road Intersection: 

.4 MILE E OF LADD RD & BETTIS RD 
Elevation: 

Latitude: 42.10084 738 Well Owner: NEIL WELCH 

Longitude: -84.18260323 Well Address: Owner Address: 

1215 LADD RD 305 CASS AVE 
Method of Collection: Interpolation-Map JACKSON, Ml 49203 

Drilling Method: Rotary Pump Installed: Yes Pump Installation Only: No 

Well Depth: 196.00 ft. Well Use: Household Pump Installation Date: HP: 0.50 
Well Type: New Date Completed: 8/1/2003 Manufacturer: Aermotor Pump Type: Submersible 

Casing Type: PVC plastic Height: Model Number: A-1 2-50 Pump Capacity: 12 GPM 
Casing Joint: Unknown Drop Pipe Length: 65.00 ft. Pump Voltage: 

Casing Fitting: Shale packer/trap Drop Pipe Diameter: Drilling Record ID: 

Draw Down Seal Used: No 

Diameter: 5.00 in. to 168.00 ft. depth Pressure Tank Installed: Yes 

Pressure Tank Type: Unknown 

Manufacturer: Well-Mate 

Borehole: 8.00 in. to 168.00 ft. depth Model Number: WM-6 Tank Capacity: 5.0 Gallons 

4.75 in. to 196.00 ft. depth Pressure Relief Valve Installed: No 

Static Water Level: 43.00 ft. Below Grade (Not Flowing) Depth to 
Unrestricted Flow Rate: Yield Test Method: Test pump 

Formation Description Thickness 
Bottom 

Well Yield Test: Clay Sand Gravel 8.00 8.00 

Pumping level 47.00 ft. after 1.00 hrs. at 20 GPM Sand & Gravel W/Stones 4.00 12.00 

Sand & Gravel 25.00 37.00 
Clay 18.00 55.00 

Screen Installed: No Intake: Bedrock Well Cla_y Sand Gravel 31.00 86.00 

Sand & Gravel Siltv 19.00 105.00 
Clay Sand Gravel 50.00 155.00 
Sand & Gravel 7.00 162.00 

Gray Sandstone 34.00 196.00 

Well Grouted: Yes Grouting Method: Unknown 

Grouting Material Bags Additives Depth Geology Remarks: 
Bentonite slurry 16.00 None 0.00 ft. to 168.00 ft. 

Wellhead Completion: Pitiess adapter 

Nearest Source of Possible Contamination: Drilling Machine Operator Name: TBURKHOLDERIMSEXTON 

Type Distance Direction Employment: Employee 

Septic tank 50 ft. Southwest 
Contractor Type: Water Well Drilling Contractor Reg No: 167 
Business Name: FOX & BOLEY WELL DRILLING, INC 
Business Address: 

Water Well Contractor's Certification 
This well was drilled under my supervision and this report is true to the best of 
my knowledge and belief. 

Signature of Registered Contractor Date 

General Remarks: 
Other Remarks: 

EQP-2017c (4/2010) 

Page 1 of 1 ATTENTION WELL OWNER: FILE WITH DEED 
State of Michigan 8/29/2003 1:16 PM 



\ 

Water Well And Pump Record 
Completion is required under authority of Part 127 Act 368 PA 1978. (Wellogfu) 

mport ID: Failure to comply is a misdemeanor 

Tax No: I Permit No: 8613 Countv: Jackson Townshio: Norvell 
Town/Range: ~Section: 

04S 02E 27 
I Well Status: 

Active 
IWSSN: I Source ID/Well No: 

Well ID: 38000004062 Distance and Direction from Road Intersection: 
2/10 Ml E. OF LADD RD. & BETTIS RD 

Elevation: 

Latitude: 42.10158183 Well Owner: HOLLIS HAMM 

Longitude: -84.18806133 Well Address: Owner Address: 
12161 LADD RD. 12161 LADD RD. 

Method of Collection: Address Matching-House Number BROOKLYN, Ml 49230 BROOKLYN, Ml 49230 

Drilling Method: Rotary Pump Installed: Yes Pump Installation Only: No 
Well Depth: 212.00 ft. Well Use: Household Pump Installation Date: HP: 1.00 
WeiiTvoe: New Date Comoleted: 7/7/2000 Manufacturer: Aermotor Pump Type: Submersible 
Casing Type: PVC plastic Height: Model Number: A+20-100 Pump Capacity: 20GPM 
Casing Joint: Other Drop Pipe Length: 65.00 ft. Pump Voltage: 
Casing Fitting: Drive shoe Drop Pipe Diameter: Drilling Record ID: 

Draw Down Seal Used: No 
Diameter: 5.00 in. to 176.00 ft. depth Pressure Tank Installed: Yes 

Pressure Tank Type: Unknown 
Manufacturer: Well-Mate 

Borehole: 8.00 in. to 176.00 ft. depth Model Number: WM-14WB Tank Capacity: 14.0 Gallons 
Pressure Relief Valve Installed: No 

Static Water Level: 45.00 ft. Below Grade (Not Flowing) 
Formation Description Thickness Depth to 

Unrestricted Flow Rate: Yield Test Method: Test pump Bottom 

Well Yield Test: Sand & Gravel 2.00 2.00 
Pumping level 46.00 ft . after 1.00 hrs. at 20 GPM Clay 7.00 9.00 

Sand & Gravel 6.00 15.00 
Clay 4.00 19.00 

Screen Installed: No Intake: Bedrock Well Clay Sand Gravel 65.00 84.00 
Sand & Gravel 11.00 95.00 
Sand & Gravel 13.00 108.00 
Clay Sand Gravel 22.00 130.00 
Gray Sandstone 2.00 132.00 
Clay Sand Gravel 20.00 152.00 
Sand Gravel Clay 8.00 160.00 
Sand & Gravel 11 .00 171.00 
Gray Sandstone 27.00 198.00 

Well Grouted: Yes Grouting Method: Unknown (Continued On Page 2) 
Grouting Material Bags Additives Depth Geology Remarks: 
Bentonite slurry 18.00 Other 0.00 ft. to 175.00 ft. 

Wellhead Completion: Pitless adapter 

Nearest Source of Possible Contamination: Drilling Machine Operator Name: TBURKHOLDERIHHARRIS 
Type Distance Direction Employment: Employee 
None 

(Continued on page 2) 

General Remarks: 
Other Remarks: Casino Joint:GLUED 

EQP-2017c (4/2010) 
Page 1 of 2 

Groutir1g_Additive 1 :QUICK-GROUT/BENSEAL 

ATTENTION WELL OWNER: FILE WITH DEEP 
State of Michigan 10/26/2001 3:37PM 



GEOLOGICAL SURVEY SAMPLf No.. L __ ~] ITJITJO O_LOOJOJJ 
MAR" o 1973 WATER WELL RECORD MICHIGAN DEPARTMENT . 

ACT .:lll4 F"A 1965 p· OF 
1 LOCATION OF WELL I PU6UC HEALTH 
(;;;;,;;,;; ---~---- ,,,_,____ Jown,hlp Nn"m 

_["'"""" ISe.olio<> Nombm I Town N""'""' I Ronga """'"' 
b- Ja Cl(;~ri • _ . _ _ N ~r_v_e.~:l: _ sw,. SW;~ sw. 22 T4S NIS. RBE EIW. ....... 

---·· ?-. ·~- 3 OWNER Of WE.U.: Dil>tomce Allfl Diw•;tlon f1om Ru<1d 11\tCt!ii~Clions 

NE comer Bettie & Lad.d Roads Joseph Natter 
Lad~ ~ad -

Adthes.s 1005 Lak~view 
Stumt <ltld.-u:nl & C ty o Cll) l.IX:tlUon Brooklyn, Michigan 49230 
···rm:iiftl witfi-"i''1n -~.-.;i:ilii,Jlllilow --_ -------·- '·Skntci1.Mn,~:--·-· -··-·· - ·----· 4ViEt:L OEPTH: [t<ompletudJ f>uic of CUI~;pletion 
-T~·--'f- : 180 ft, 2L'U23 I I ---· -t -· -:- -:--

[Bettis 
5 liJ C"blf.l tool 0 Rotary 0 Drlvon 0 o.., 

I I I 0 t-jollow rod 0 JottrKI 0 Bare'l 0 
w - -l---4-- _, __ ' 6 USE~ Cil:>mTKJstic 0 Publi~:; Supply 0 Jndustrv I I I T I I I 0 lrrigiJliDII 0 Air Com:Htt0f1ill[J 0 Comtrorcial 

--;--T--1-- ~ Mt. 
··--~- flrest Well 0 ·= 

I., ! ~ I j_ Ladd 7CASING:- Tflteadt~dCXWtJidod0 I HOiOilt! Above/~* 
~1 MI

5
Lf: ___..t Dtmn, l 1 

I Surfaco ft • 
T!flCKtlES~ Dtf"TH YO .Lin. 1<l l..S..&..rt. Depth 1 Wuinrtt ___nlbs.lft. 2 FORMATION OF BO'l'TOM OF 

ft. Do~~~v~ Shoe( 'fes hif No n STRATUM S rRATLIM ln. tn 
~·~~ -- 8 sCRi~·N: 

~~;~nd 
·---···~-~~ 

1fi ····-- lR Typo! 
" 

none Din.: 

S!ot/Gau,;zs Length 

Shale and _gravel llO 25 Set batW(Ion ___ ft • .and h. 

Fittings: 

Shale ..... , ------- e 37 
9 STA-Tic~ WATER LEVEL 

Gl"R.Vel 
--·---~ 

_e.__ 45 45 ft, belnw hUJd ~;urfactt 

. 10 PUMPlNG I.EVEL below \a11d surh!ca 

Sha1A ]_0 L55 50 ft. tthar 2.-hrs. pumping 20 ll•P•"'· --- ·. 

Gravel 
--~---· 

6 { ~ ft. nft(lr Ius, pllffl!Jiw,:~ (J.p,m, 

... 
~ 

11 WATER OUAt.ITY In ,Parts Far Million: 

"'ha1<> 4 lrnn (fo) Cllloritlo:a ~en --· 
;::.,.,.; a+.nna 1!'i I An Hnr<lnoss Other -

--~-- 12 WELL HEAD COMPL.fllON: 0 In Approvod Pit 

I:J .P-hless Adapter n 12" Abovo Gtfl<le-

13 Well G rcut6d7 0 Vas iJ No 

0 Neat Comant Oaornonito 0 
Oepth: From ft. tO ft, 

14 Nearest Sour(:a of JHJS$Ible contamin<Jtion 
·~--n-• . 

Typo HGHfoet ___ DirectiOJl 

Well dlslllfootod upon cOmPI(ltifln Qvm~ 0 No 
~~~.~--

. -15 PU&JU-"! (lNot instulled Q.S yet 
-~~-~- --- Monufi1ctUHJr's Name 

Modol Number HP_Volrs 

--------- ·-·----- ltmgttl of Owp Pipc __ ,t. capacity __ G.P.M. 

Typu: 0 Submersible 

!--- --- OJ•• 0 Roclprocating 
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