HIGH VOLUME HYDRAULIC FRACTURING AND WATER USAGE IN MICHIGAN SINCE 2008

ISSUED PERMITS

Permitee | Well name and number Wellhead Co/T/R/S __|Permit #/App. # __|analyzed proposed |Watev withdrawal tool results Well fluid volumes and dates
Beacon SCHULTZ 1-36 Sanilac (12N 15E 36) |50112/A080354 <200,000 gallons. (NOT A LARGE VOLUME WITHDRAWAL) [2012 rework 154,600 gallons slickwater/Feb. 2012
Cimerex [SOPER 1-25 HD1 |Osceola (17N 10W 25) 59173/A080523 (NOT A LARGE VOLUME WATER WITHDRAWAL) NA. 2008 completion 1.838 million gallons slickwater/Aug. 2008
Encana STATE PIONEER _ 1-3 HD1 Missaukee (24N 7W 3) 59979/A090305 5 million gallons Zone A - Passed. 6/22/2011 6.72 million gallons slickwater/Feb. 2010
HD/HD1 - 96,000 gallons N2 & 27,000 gallons diluted
Merit HUBBEL 2-22 HD/HD1 (29N 1E 22) [60041/A100042 (NOT A LARGE VOLUME WATER WITHDRAWAL) NA. 2010 completion Jacid/dune 2010
Merit HUBBEL 2-22 HD1 (29N 1E 22) [60041/ACOW (NOT A LARGE VOLUME WATER WITHDRAWAL) NA. 2011 HD 1 - 230,000 gallons slickwater/July 2011
HD 2 - 147,000 gallons N2 & 18,000 gallons diluted acid/July
Merit HUBBEL 2-22 HD2 (29N 1E 22) [60041/ACOW (NOT A LARGE VOLUME WATER WITHDRAWAL) NA. 2012 rework and completion 2012
[Well not hydraulically fractured to date. Well remains
Atlas Res STATE NORWICH 16 HD1 Missaukee (24N 6W 6) _ |60161/A100187 5 milion gallons Zone A - Passed. 8/19/2010 (TA)
Encana STATE KOEHLER & KENDALL 1-27 HD1 Cheboygan (35N 2W 33) |60170/A100212 5 million gallons Zone B/Cold Transitional -Failed 8/20/2010. SSR cleared by WRD. __|3.26 million gallons slickwater/Oct. 2010
[Well not hydraulically fractured to date. Well remains
Atlas Res LUCAS _1-13HD1 Kalkaska (26N 8W 13) _ |60198/A100208 5 milion gallons Zone A - Passed. 9/712010 (TA).
CountryMark _|KELLY ET AL 1-26 HD1 Hilsdale (65 2W 26) 60212/A100244 3 milion gallons Zone A - Passed. 3/19/2012 228,291 gallons gelled water/Sept. 2011
Encana |STATE EXCELSIOR 1-13 HD1 Kalkaska (27N 6W 24) _|60360/A110099 7.2 million gallons Zone B/Cold transitional - Failed 5/10/2011. SSR cleared by WRD. __|5.86 million gallons 2011
Tiger STATE GARFIELD & TIGER 1-14 Kalkaska (25N 6W 14) _ |54696/ACOW PB Rework for HVHF NA 210,000 gallons slickwater/Oct. 2013
Devon |CRONK 1-24 HD1 Gladwin (19N 1W 24) |60380/A110141 7.2 million gallons Zone B - Passed. 9/16/2011 758,000 gallons/April and May 2012
Encana |STATE EXCELSIOR 1-25 HD1 Kalkaska (26N 6W 1) |60389/A110139 7.4 million gallons Zone B/Cold Transitional - Failed 8/1/2011. SSR cleared by WRD. __|8.46 million gallons 2011
Devon WILEY 1-18 HD1 Gladwin (18N 2W 18) |60452/A110199 13.3 million gallons Zone B/Cold Transitional - Failed 10/5/2011. SSR cleared by WRD. _|1.42 million gallons and June 2012
Devon ISCHINK 1-7 HD1 Clare (19N 3W 7) 60526/A120017 3 million gallons Zone A - Passed. 2/17/2012 well not hydraulically fractured.
CountryMark  |[MCNAIR ET AL 1-26 HD1 Hillsdale (6S 2W 25) 60537/A110262 385,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) |Zone A - Passed 3/19/2012 350,448 gallons gelled water/August 2012
Encana [STATE EXCELSIOR 2-25 HD1 Kalkaska (26N 6W 1) 60545/A120041 12.6 million to 15 million | Zone B/Cold Transitional - Failed 3/28/2012. SSR cleared by WRD. 12.7 million gallons slickwater/Oct. 2012
Encana [STATE EXCELSIOR 3-25 HD1 Kalkaska (26N 6W 1) 16.8 million to 20 million | Zone B/Cold Transitional - Failed 3/28/2012. SSR cleared by WRD. 21.2 million gallons slickwater/Oct. 2012
Devon [STATE RICHFIELD 1-34 HD1 (22N 1w 27) 7.2 million gallons Zone A - Passed 4/13/2012 and 10/11/2012 4.8 million gallons 2012
844,937 gallons N2/Dec. 2012 & 93,000 gallons diluted
Alta RILEY 1-22 HD1 Oceana (15N 18W 22) |60575/A120072 214,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) _|Zone A - Passed 12/12/12 Jacid/May 2013
Encana |STATE GARFIELD 1-25 HD1 Kalkaska (25N 6W 36) _|60579/A120079 10.5 million gallons/ modified to 15 million Zone A - Passed 6/7/12 12.5 million gallons slickwater/Dec. 2012
Devon DAVIDS ACRES 1-19 HD1 [Ogemaw (22N 4E 19) 60582/A120082 2.4 million gallons (NOT A LARGE VOLUME WITHDRAWAL) |Zone A - Passed 6/14/2012 (well not fractured.
CountryMark _|ARNO 1-25 HD1 Hillsdale (65 2W 25) 60587/A120055 685,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) _|Zone A - Passed 5/1/2012 Remains (
CountryMark  |ARNO & TIMMONS 1-24 HD1 Hillsdale (6S 2W 24) 60588/A120056 840,000 gallons (NOT A LARGE VOLUME WITHDRAWAL)  |Zone A - Passed 5/1/2012 Remains L
12,718,500 gallons water used during fracturing
Encana VESTERMAN 1-32 HD1 Kalkaska (28N 8W 29) 60601/A120095 8.4 million to 25.2 million gallons Zone A - Passed 7/11/12 and June 2013.
Encana |STATE MENTOR 1-17 HD1 [Cheboygan (34N 3W 17) |60606/A120084 4.2 million gallons Zone A - Passed 9/10/2012 Rer L
394,000 gallons diluted acid/May June 2012 & 394,000
Rosetta [STATE ORANGE & CHRISTENSEN 1-25 HD1 lonia (6N 6W 21) 60615/A120106 2.1 million gallons (NOT A LARGE VOLUME WITHDRAWAL) |Zone A - Passed 8/3/2012 |gallons slickwater/June 2012
Devon [ YONKMAN 1-29 HD1 Missaukee (21N 8W 29)  |60617/A120093 6 million gallons Zone B - Passed 10/9/2012 \well not fractured
15,810,735 gallons water used during fracturing
Encana STATE BEAVER CREEK 1-23 HD1 |Crawford (25N 4W 11) 60621/A120124 14.7 million gallons Zone A - Passed 8/21/12 2013
CountryMark  |STIVERSON & FRENCH 1-25 HD1 Hillsdale (6S 2W 24) 60662/A120148 330,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) Zone A - Passed 9/4/2012. (well not fractured.
Encana |STATE ROSCOMMON 1-7 HD1. (21N 4w 17) 14.1 million gallons Zone A - Passed 9/4/2012. Remains L
Muzyl Ol BURNS A1-23 HD1 Hillsdale (6S 2W 23) 60674/A120170 840,000 gallons (NOT A LARGE VOLUME WITHDRAWAL)  |Zone A - Passed 9/28/2012. Remains L
Encana STATE GARFIELD 1-23 HD1 Kalkaska (25N 6W 26) 60686/A120085 10.1 million gallons Zone A - Passed 6/18/2012. Remains L
294,747 gallons water and 6,000 gallons diluted acid/October
Jordan |STATE JEROME & STARNES 15-8 HD1 Midland (8N 1W 8) 60718/A130024 (NOT A LARGE VOLUME WITHDRAWAL) NA 2013
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 1-14 HD1 Kalkaska (27N 6W 24) 60746/A130031 19 million gallons |approval requires SSR. [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 1-12 HD1 Kalkaska (27N 6W 24) 60747/A130032 25 million gallons |approval requires SSR. [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana STATE EXCELSIOR 1-11 HD1 Kalkaska (27N 6W 24) 60748/A130033 22 million gallons approval requires S [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 2-14 HD1 Kalkaska (27N 6W 24) 60749/A130034 19 million gallons approval requires SSR. [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 2-12 HD1 Kalkaska (27N 6W 24) 60750/A130035 25 million gallons |approval requires SSR. [Remains L
Zone B/Cold Transitional - Failed 3/25/2013. Final water withdrawal
Rosetta [SWANSON TRUST 1-1 HD1 Muskegon (9N 14W 1) 60755/A130054 800,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) |approval requires SSR. Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 3-12 HD1 Kalkaska (27N 6W 24) 60765/A130037 25 million gallons approval requires SSR. [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 4-12 HD1 Kalkaska (27N 6W 24) 60766/A130038 25 million gallons |approval requires SSR. [Remains L
Zone B /Cold transitional - Failed 2/22/2013. Final water withdrawal
Encana [STATE EXCELSIOR 5-12 HD1 Kalkaska (27N 6W 24) 60767/A130039 25 million gallons |approval requires SSR. [Remains L
Union MERTEN 1-24 HD1 Oceana (15N 17W 22) 60788/A130103 3 million gallons |Zone A/Cold Stream - Passed 6/26/2013 Remains L
Whiting WALKER 11-25 HD1 |Sanilac (12N 15 E 25) 60809/A130124 1 million gallons (NOT A LARGE VOLUME WITHDRAWAL) Zone A - Passed 7/11/2013 2.65 Million gallons/December 2013 (Field Notes)
[SHERWOOD 1-22 HD1 Livingston (4N 3E 23) 60811/A130128 3 million gallons Zone A - Passed 7/17/2013 Remains L
Zone B/Cold transitional - Failed 2/20/2013. Final water withdrawal
Encana |STATE OLIVER 3-13 HD1 Kalkaska (26N 6W 1) |60818/A130043 32 million gallons approval requires SSR Remains .
Zone B/Cold transitional - Failed 2/20/2013. Final water withdrawal
Encana [STATE EXCELSIOR 4-25 HD1 Kalkaska (26N 6W 1) 60819/A130044 19 million gallons approval requires SSI [Remains L
Zone B/Cold transitional - Failed 2/20/2013. Final water withdrawal
Encana |STATE OLIVER 2-13 HD1 Kalkaska (26N 6W 1) |60820/A130045 32 million gallons approval requires SSR Remains (
Zone B/Cold transitional - Failed 2/20/2013. Final water withdrawal
Encana [STATE OLIVER 1-13 HD1 Kalkaska (26N 6W 1) 60821/A130046 32 million gallons approval requires SSI [Remains L
Zone B/Cold transitional - Failed 2/20/2013. Final water withdrawal
Encana |STATE EXCELSIOR 5-25 HD1 Kalkaska (26N 6W 1) |60822/A130047 19 million gallons approval requires SSR Remains (
Whiting |STATE WHEATLAND 7 REINELT 11-7 HD1 Sanilac (13N 14E 7) 60826/A130149 1 million gallons (NOT A LARGE VOLUME WITHDRAWAL) _ |Zone A - Passed 8/27/2013 Remains (
Encana |STATE PIONEER 3-4 HD1 Missaukee (24N 7W 3) |60848/A130142 25 million gallons Zone A - Passed 8/26/2013 Remains L
Encana STATE NORWICH _3-12 HD1 Kalkaska (25N 6W 36) _|60891/A130198 25 million gallons Zone A Proceed (OOGM - 10/23/2013) Remains L
Zone A - C Index Flows are being reviewed by WRD (OOGM -
Encana BLACK RIVER CONSERVATION ASSN. 1-9HD1 _|Kalkaska (27N 5W 28)  |60892/A130151 35 million gallons 9/16/2013) Remains .
OIL Energy |STATE CUSTER AND MUNN D2-6 Antrim (29N 7W 6) 60922/A130165 185,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) _ |Zone A Proceed (OOGM - 9/12/2013) Remains (
Whiting RICH ET AL 11-33 HD1 Sanilac (12N 15E 4) 60930/A140014 2,750,000 gallons Zone A Proceed (OOGM - 9/12/2013) Remains L
Whiting VAN DAMME 41-4 HD1 Sanilac (9N 13€ 9) 60955/A140057 2,800,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) |Zone A Proceed (OOGM - 5/8/2014) Remains (
Ehvllng RICH 14-9 HD1 Sanilac (12N 15 4) 60969/A140050 2,750,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) |Zone A Proceed (OOGM - 5/2/2014) Remains L
MCKENNEY 1-27 HD1 Sanilac (9N 15E 27) 60991/A140080 3,000,000 gallons Zone B Proceed (OOGM 6/23/2014) Remains L
O L Energy |STATE CUSTER AND BGC C3-31 Antrim (29N 7W 6) 61009/A130164 185,000 gallons (NOT A LARGE VOLUME WITHDRAWAL) _ [Zone A Proceed (OOGM - 9/12/2013) Remains L
PENDING APPLICATIONS
| Zone A - C Index Flows are being reviewed by WRD (OOGM -
Encana BLACK RIVER CONSERVATION ASSN. - 6-0 HD1 _[Kalkaska (27N 5W 28) _|pending/A130152 35 million gallons 9/16/2013) NA
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