






























































AUTHORIZATION TO PURCHASE AND TRANSPORT OIL ~~OM LEASE - FORM 8 
IN DUSTRIAL COMMISSION OF NORTH DAKOTA ~~c V€'o 
OIL AN D GAS DIVISION Well File No. 

600 EAST BOULEVARD DEPT 405 20659 
BISMARCK, ND 58505-0840 APR • 3 2018 NDIC CTB No. 

SFN 5698 (03-2000) ~ a 120659 

~df s»i.,, PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AN D FOUR COPIES. 

Well Name and Number 

KUDRNA 1-17 
Operator 

BRUIN E & P OPERATING, LLC 
Address 

602 SAWYER ST, SUITE 710 

Name of First Purchaser 

CONCORD ENERGY LLC 
Principal Place of Business 

140117TH STR SUITE 1500 
Field Address 

3804 17TH Ave NE 
Name of Transporter 

BIG LEASE TRUCKING, LLC 
Address 

2036 ROUGH STOCK ROAD 

Qtr-Qtr I Section 
SWSE 17 

Township I Range I County 
141 N 97 W DUNN 

Telephone Number Field 

713-456-3000 ST ANTHONY 
City I State IZip Code 
HOUSTON TX 77007-7510 

Telephone Number 1% Purchased 

(303) 468-1900 100 
I Date Effective 
April 1, 2017 

City State Zip Code 

DENVER co 
City State Zip Code 

WATFORD CITY ND 
Telephone Number 1% Transported 

(701) 764-7212 100 
I Date Effective 
April 1, 2018 

City State Zip Code 

Kl LLD DER ND 

80016 

58854 

58640 
The above named producer authorizes the above named purchaser to purchase the percentage of oil stated above which is produced from the lease designated 
above until further notice. The oil will be transported by the above named transporter. 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Comments 

Date 

March 28, 2018 
I hereby swear or affirm that the information provided is true, complete and correct as determined from all available records. 

Signature Printed Name Title 

JANET DASSINGER LEAD PRODUCTION ANALYST 

-
W itness Signature Witness Printed Name W itness Title 

J1L- JAMIE KROGH PRODUCTION ANALYST 

FOR STATE USE ONLY 

Date Approved APR 11 2018 
By 

'\'{\~~~~~ 
u Title 

Oil & Gas Production Analyst 



AUTHORIZATION TO PURCHASE AND TRAN~~BIL FROM LEASE - FORM 8 
INDUSTRIAL COMMISSION OF NORTH DAKOTA ~ () 
OIL AND GAS DIVISION 
600 EAST BOULEVARD DEPT 405 
BISMARCK, ND 58505-0840 MAR 2 7 2017 

Well File No. 
20659 

SFN 5698 (03-2000) 
~ ~ 

q< ~<fj-

NDICCTB No. 
120659 

a A·~ .. se' PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 
PLEASE SUBMIT THE ORIGINAL AND FOUR COPIES 
Well Name and Number Qtr-Otr I Section Township 'Range !County 
KUDRNA 1-17 SWSE 17 141 N 97 W DUNN 
Operator Telephone Number Field 
Bruin E&P Operating, LLC (713) 456-3000 ST.ANTHONY 
Address City 'State 'Zip Code 
602 Sawyer St. Ste 710 Houston TX 77007 

Name of First Purchaser Telephone Number r~ Purchased I Date Effective 
Concord Enerav LLC (303) 468-1900 100 April 1, 2017 
Principal Place of Business City State Zip Code 
North Dakota 
Field Address City State Zip Code 
1401 17th St. Suite 1500 Denver co 80016 
Name of Transporter Telephone Number '%Transported 'Date Effective 
Concord Energy Transportation LLC (701) 842-2580 100 April 1, 2017 
Address City State Zip Code 
380417th Ave. NE Watford City ND 58854 
The above named producer authorizes the above named purchaser to purchase the percentage of oil stated above which is produced from the lease designated 
above until further notice. The oil will be transported by the above named transporter. 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Comments 

Date 
March 23, 2017 at the information provided is true, complete and correct as determined from all available records. 

Printed Name 

Tim McGhee 

Witness Printed Name 

Bridget Wheatley 

Date Approved 

By 

Title 

Title 

VP Land 

Witness Title 

Geotechnical Engineer 

FOR STATE USE ONLY 

APR 0 3 2017 

Oil & Gas Pn)duction Analyst 





NORTH DAKOTA 

January 20, 2017 

Bruin E&P Operating, LLC 
602 Sawyer St., Ste 710 
Houston, TX 77007 

Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ 

RE: CHANGE OF OPERATOR FROM LIME ROCK RESOURCES III-A, L.P. TO BRUIN 
E&P OPERA TING, LLC. 
60 Wells 

Dear S. Tyler Crabtree, 

Please find enclosed a copy of the approved Form 15, Notice of Transfer of Oil and Gas Wells, 
in regard to the above-referenced matter. This transfer has now been approved and subject well 
is now covered by Bond No. B010221. 

If you should have any questions, please feel free to contact this office. 

Administrative Assistant 

Enclosure: 

cc: Lime Rock Resources III-A, L.P. 
1111 Bagby St., Ste 4600 
Houston, TX 77002 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022 



NOTICE OF TRANSFER OF OIL AND GAS WELLS - FORM 15 FOR STATE USE ONLY 
INDUSTRIAL COMMISSION OF NORTH DAKOTA 

OIL AND GAS DIVISION RECEIVED 
JAN 0 4 2017 

NDIC Bond Number 

600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5762 (03-2000) 

37 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. PLEASE SUBMIT THE 06.(ijf..t& Gasct')W,. 
THIS NOTICE ALONG WITH A FEE OF $25.00 PER WELL SHALL BE FILED AT LEAST THIRTY DAYS BEFORE THE CLOSING DATE OF TRANSFER. 

TRANSFERRING OPERA TOR 
Name of Operator Representative 
Charles Adcock 
Operator Transferring Oil and/or Gas Wells Telephone Number 
Lime Rock Resources 111-A, L.P. (713) 292-9510 
Address 

'City I State Zip Code 
1111 Bagby St., Ste. 4600 Houston TX 77002 
I, the above named representative, acknowledge the transfer of the oil and/or gas wells named below for the purpose of ownership and/or operation to the company 

lmlmF!rl koln"' 

Signa~ I Title (Must be an officer or power of attorney must be attached) Date 

-~ Co-Chief Executive Officer t l I 0.\ )d..D lie 

Well File Number Re uested Official Well Name and Number Location Qtr-Qtr, S-T-R Assi nment Date 

See Attached Well List 

\. y_ 
RECEIVING OPERA TOR 
Name of Operator Representative 
S. Tyler Crabtree 
Operator Receiving Oil and/or Gas Wells Telephone Number 
Bruin E&P Operating, LLC (713) 456-3000 

Address I City I State Zip Code 
602 Sawyer St., Ste 710 Houston TX 77007 
I, the above named representative, have read the foregoing statement and accept such transfer, also the responsibility of ownership and/or operation of said well or 
wells , under the said company !Jond, said bond being tendered to or on file with the Industrial Commission of North Dakota. 

Signature _/ 

/D<I. 
SURETY COMPANY 
Surety 
U.S. Specialty Insurance Company 

Address 
13403 Northwest Freeway 

I Title (Must be an officer or power of attorney must be attached) Date 

CFO I J }z.1 } z_o 1 <,.. 

Telephone Number Amount of Bond 
(713) 355-3100 $ $100,000 

City 
Houston 

State Zip Code Bond Number 
TX 77040 B010221 

The above named SURETY agrees that such bond shall extend to compliance with Chapter 38-08 of North Dakota Century Code and amendments and the rules 
and regulations of the Industrial Commission of North Dakota prescribed to govern the production of oil and gas on government and private lands within the State of 
North Dakota, in relation to the above stated transfer; it being further agreed and understood that the bond sum or amount is not to be considered increased because 
of such extension. 
Signature 

Prin!ed f\Jame 
~eredith K. Anderson 

Title (Must be an officer or power of attorney must be attached) 

Attorney-in-Fact 

Date Approved 

By 

Title A!sistant Oirectof 



WELL NAME API STATE COUNTY 
JOHN KINNE 1-27-34H-142-98 33007017780000 NORTH DAKOTA BILLINGS 
JOHN KINNE 2-27-34H-142-98 33007018180000 NORTH DAKOTA BILLINGS 
KUNTZ 1-23-14H-142-98 33007017440000 NORTH DAKOTA BILLINGS 
RICHARD LONGFELLOW 1-22-15H-142-98 33007017790000 NORTH DAKOTA BILLINGS 
ALFRED SADOWSKY 1-36-lH-141-96 33025011600000 NORTH DAKOTA DUNN 
ANNIE OAKLEY 1-20-17H-142-94 33025014940000 NORTH DAKOTA DUNN 
BILL CODY 1-29-20H-141-96 33025015460000 NORTH DAKOTA DUNN 
BINSTOCK 1-34-27H-142-96 33025016230000 NORTH DAKOTA DUNN 
CHARLES DAVIS 1-4-9H-142-94 33025018400000 NORTH DAKOTA DUNN 
COYOTE CREEK 1-20-17H-142-97 33025014920000 NORTH DAKOTA DUNN 
DVORAK 10-lH 33025007590000 NORTH DAKOTA DUNN 
DVORAK 11-4H 33025005780000 NORTH DAKOTA DUNN 
DVORAK TRUST 1-6-31H-142-96 33025013000000 NORTH DAKOTA DUNN 
EASTON 1-35-26H-142-95 33025016260000 NORTH DAKOTA DUNN 
ELSIE DVORAK 1-8-17H-141-96 33025012430000 NORTH DAKOTA DUNN 
FISHER STATE 1-21-16H-142-97 33025011550000 NORTH DAKOTA DUNN 
FRANK ANDERS 1-27-34H-142-95 33025018110000 NORTH DAKOTA DUNN 
GEORGE MILLER 1-11-2H-142-95 33025013600000 NORTH DAKOTA DUNN 

GORDON PAVLICEK 1-17-20H-141-95 33025012380000 NORTH DAKOTA DUNN 
HATIE DVORAK 1-33-28H-142-96 33025016270000 NORTH DAKOTA DUNN 
HAVELKA l-19-18H-142-95 33025015750000 NORTH DAKOTA DUNN 

HENRY GURKE 1-30-19H-141-96 33025018790000 NORTH DAKOTA DUNN 

JAEGER 1-10-15H-141-96 33025009610000 NORTH DAKOTA DUNN 

JOESPH CARTER 1-13-12H-141-96 33025018180000 NORTH DAKOTA DUNN 

KADRMAS 11-27H 33025008940000 NORTH DAKOTA DUNN 

KATIE HEISER 1-1-12H-142-95 33025013590000 NORTH DAKOTA DUNN 

KEARY KADRMAS 1-32-29H-142-96 33025015370000 NORTH DAKOTA DUNN 

KEARY KADRMAS 2-32-29H-142-96 33025022740000 NORTH DAKOTA DUNN 

KUDRNA 1-17 33025013510000 NORTH DAKOTA DUNN 

LOREN HAGEN 1-35-26H-141-97 33025018800000 NORTH DAKOTA DUNN 

LOUIE PAVLICEK 1-28-33H-142-97 33025016110000 NORTH DAKOTA DUNN 

MARLENE STEFFAN 1-5-8H-141-97 33025013580000 NORTH DAKOTA DUNN 

MAURICE HECKER 1-19-18H-142-97 33025014390000 NORTH DAKOTA DUNN 

MAURICE HECKER 2-19-18H-142-97 33025024920000 NORTH DAKOTA DUNN 

MEDUNA TRUST 1-7-6H-142-94 33025018480000 NORTH DAKOTA DUNN 

MONGOOSE 1-13-24H-142-95 33025015690000 NORTH DAKOTA DUNN 

NELS WOLD 1-36-25H-141-97 33025018700000 NORTH DAKOTA DUNN 

NOVASIO STATE 1-16-21H 33025012260000 NORTH DAKOTA DUNN 

PAVLICEK 44-32H 33025005810000 NORTH DAKOTA DUNN 

PRIVRATSKY 1-28-33H-141-95 33025014870000 NORTH DAKOTA DUNN 

RICHARD JABLONSKY 1-13-24H-141-97 33025015720000 NORTH DAKOTA DUNN 

RIDL 1-24-25H-142-96 33025018710000 NORTH DAKOTA DUNN 

SADOWSKY 24-14H 33025008680000 NORTH DAKOTA DUNN 

SADOWSKY 34-12H 33025009200000 NORTH DAKOTA DUNN 

SCHAFNER 1-29-32H-142-95 33025017300000 NORTH DAKOTA DUNN 

SICKLER 22-lH 33025007320000 NORTH DAKOTA DUNN 

SICKLER STATE 21-04H 33025009020000 NORTH DAKOTA DUNN 

STATE DVORAK 1-9-16H-141-96 33025012630000 NORTH DAKOTA DUNN 
STATE FISHER 2-21-16H-142-97 33025016120000 NORTH DAKOTA DUNN 
STATE FRANK BUTLER 1-29-32H-142-94 33025017010000 NORTH DAKOTA DUNN 

1of2 



WELL NAME API STATE COUNTY 

STATE JABLONSKY 1-1-12H-141-95 33025014930000 NORTH DAKOTA DUNN 

STATE JAEGER 1-21-16H-142-94 33025012990000 NORTH DAKOTA DUNN 

STATE JOBLONSKY B 1-36-25H-142-95 33025016130000 NORTH DAKOTA DUNN 

STATE UTILE KNIFE 1-20-17H-142-95 33025017310000 NORTH DAKOTA DUNN 

STATE UTILE M ISSOURI 1-30-31H142-95 33025015840000 NORTH DAKOTA DUNN 

STATE MARSH 1-34-27H-142-97 33025013080000 NORTH DAKOTA DUNN 

STATE POLENSKY 1-35-36H-142-97 33025013040000 NORTH DAKOTA DUNN 

TERRY DVORAK 1-15-22H-142-95 33025013370000 NORTH DAKOTA DUNN 

WOLBERG 21-18H 33025011110000 NORTH DAKOTA DUNN 

WOODROW KEEBLE 1-21-2 2H-141-96 33025019500000 NORTH DAKOTA DUNN 

2 of 2 









March 22, 2016 

Charles W. Adcock 
Lime Rock Resources III-A, L.P. 
1111 Bagby St., Ste 4600 
Houston, TX 77002 

Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oi lgas 

RE: CHANGE OF OPERA TOR FROM OXY USA, INC. TO LIME ROCK RESOURCES 
III-A, L.P. 
340 WELLS 

Dear Charles W. Adcock: 

Please find enclosed a copy of the approved Form 15, Notice of Transfer of Oil and Gas Wells, 
in regard to the above-referenced matter. This transfer has now been approved and subject well 
is now covered by Bond No. B009778. 

If you should have any questions, please feel free to contact this office. 

Sincerely, 

~ 
Administrative Assistant 

Enclosure: 

cc: Benard F. Figlock, III 
Oxy USA, Inc. 
5 Greenway Plaza, Ste 110 
Houston, TX 77046 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (70 I )328-8020 Fax (70 I )328-8022 



NOTICE OF TRANSFER OF OIL AND GAS WELLS - FORM 15 
INDUSTRIAL COMMISSION OF NORTH DAKOTA 

FOR STATE USE ONLY 

NDIC Bond Number 

OIL AND GAS DIVISION 

600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5762 (03-2000) 

Received 

FEB 2 4 2016 
PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. PLEASE SUBMIT THE ORIGINAL AND SIX COPIES. 

THIS NOTICE ALONG WITH A FEE OF $25.00 PER WELL SHALL BE E :fluS'~sLJHIRLY DA'fS_BSFORE THE CLOSING DATE OF TRANSFER. 

TRANSFERRING OPERATOR 
Name of Operator Representative 

Operator Transferring Oil and/or Gas 

Ox USA, Inc. 
Address 

5 Greenwa Plaza, Ste. 110 
City 

Houston 
State 

TX 

Telephone Number 

713 215-7000 
Zip Code 

77046 
I, the above named representative , acknowledge the transfer of the oil and/or gas wells named below for the purpose of ownership and/or operation to the 
com an named below. 

Title (Must be an officer or power of attorney must be attached) Date 

V1't 

Well File Number Requested Official Well Name and Number Location (Qtr-Qtr, S-T-R) Assignment Date 

see attached well listing November 20, 2015 

RECEIVING OPERATOR 
Name of Operator Representative 

Charles W. Adcock 
Operator Receiving Oil and/or Gas Wells Telephone Number 

Lime Rock Resources Ill-A, LP (713) 292-9510 
Address I City I State Zip Code 

1111 Bagby St., Ste. 4600 Houston TX 77002 
I, the above named representative, have read the foregoing statement and accept such transfer, also the responsibility of ownership and/or operation of said 
well or wells, under the said company bond, said bond being tendered to or on file with the Industrial Commission of North Dakota. 

Si< 
-

~' 

~ 

SURETY COMPANY 

an 
Address 

13403 Northwest Freewa 

Title (Must be an officer or power of attorney must be attached) 

D~e \ ~}-( \ ~ Co-Chief Executive Officer 

City 

Houston 
State 

TX 

Telephone Number 

713 355-3100 
Amount of Bond 

$ 100,000 
Zip Code 

77056 
Bond Number 

8009778 
The above named SURETY agrees that such bond shall extend to compliance with Chapter 38-08 of North Dakota Century Code and amendments and the 
rules and regulations of the Industrial Commission of North Dakota prescribed to govern the production of oil and gas on government and private lands within 
the State of North Dakota, in relation to the above stated transfer; it being further agreed and understood that the bond sum or amount is not to be 
considered increased bec~use of such extension. 

Sigu ·puuh R_iL t~ /0-
Printed Name . 

MichP.le K. T' so~ - -----...£----------------' 

Title (Must be an officer or power of attorney must be attached) Date 

Attorney-In-Fact February 18, 2016 

FOR STATE USE ONLY 

As-sistant D \recto1 



Well Name: Kudrna 1-17 
Field: Russian Creek 
Area: 250' FSL & 2000' FEL 
API Number: 33-025-01351 

Size Wei ht Grade Collapse Burst 

Surface Casing ,, II ' .-.:¥ ~ .~.;.: i.;u""' .. " 1·.' "'.:::z;1arF- , ... 
lntenmediate Csg ;: ' ;.eo.·.•,, :I;w.:N> .. « 

Production Csg ... .•.. ~ . '." -~ f:lll '.· - -- -·~ - .,. 

Production Csg ,: .. · .. ·· .. _ L:lolllJ" • ~ • ,,. .... ..., -. 
Production Csg 

• •• M• 

LJ!il" ~.:J!AI , ( .. 
Production Csg '. ~ m;...u . . ,o,""' 
Open Hole 

Description 

Insert Pump 1.5" RHBM IP 
APID ( 16 ) 1.5" w/ centralizers 

Weatherford Electra ( 100) 3/4" w/o guides 
Weatherford Electra ( 92 ) 314" w/ auides 
Weatherford Electra ( 104) 7/8" w/ guides 

Weatherford Electra ( 11 ) 1" w/ guides 

Weatherford Electra ( 87 ) 1" w/o auides 

J 13 3/8" - 2173' 

.... - 9 5/8" - 6635' 

2-7/8" tubing landed - 12,495' 

15 • 5.5'' TAC w/ bullplug landed - 12,951' 

• Red River B: 12,822' - 12,836' (14') 

• Red River C: 12,878 - 12,892' (14') 

• Red River D1 : 12,900' -12,906' (6') 

• Red River D2: 12,964' - 13,010' (46') 

l:c.. .::n 
5-1 /2" Casing Shoe - 13, 258' 
Open Hole to PBMD - 13,260' 

Top MD Bott MD 
. . tJ •. • .. · ' 2; 

' .-. ~ : .... .. 
, ., - . 

•• ·' . 
., .· !Ji •. .: .. . 
II,"" -13. 

'13, 

ID 
·-

; ,. 
.. 

I' ~ rta . 
, 1'111 

Thread 

13 . ,. .. 
STG• 

tt ciOGS~ 

PLANNED 

EIRM -

PLANNED 
FIRM 



• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

OXY USA INC. 
ATTENTION: LEE SYLVESTER 
P. 0. BOX-2000 
DICKINSON, ND 58601--

2. Article Number 
(rransfer from service label) 

7014 0150 ODDO 4832 0838 

PS Form 3811 , July 2013 Domestic Return Receipt 



NORTH DAKOTA 

OXY USA INC. 
ATTENTION: LEE SYLVESTER 
P.O. BOX 2000 
DICKINSON, ND 58601 

RE: KUDRNA I- I 7 
SWSE 17-141N-97W 
DUNN COUNTY 
WELL FILE NO.: 20659 

Dear Mr. Sylvester: 

Oil and Gas Division ;JO(o59 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ 

June 11, 2015 

In reviewing the production records for the above captioned well, our files indicate that this well has not 
produced oil or gas in paying quantities in over one year. 

Pursuant to section 38-08-04, paragraph 1, part (I) of the North Dakota Century Code, the Commission has 
placed this well on abandoned-well status effective immediately. 

To remove this well from the abandoned-well status, you must within 6 months either; 
I. Return the well to production in paying quantities, 
2. Obtain a temporarily abandoned status, or 
3. Plug the well and reclaim the well site. 

If none of the preceding conditions are met, the Commission may require the well to be placed immediately on 
a single-well bond in an amount equal to the cost of plugging the well and reclaiming the well site. 

Once a well has been in abandoned-well status for one year, the well's equipment, related equipment, and 
salable oil at the well site are subject to forfeiture by the Commission. The single-well bond or any other bond 
covering the well if the single-well bond has not been obtained is subject to forfeiture by the Commission. 

In addition to not producing this well in paying quantities we have never received a wellbore schematic, which 
has been requested twice by mail, see attached letters from November and January. Please have this wellbore 
schematic to us no later than June 22, 2015. 

Should you have any questions regarding this matter, please contact me at 701-328-8020. 

NAN/RLR 
CERTIFIED MAIL: 70 14 0150 0000 4832 0838 

Sincerely, 

rJ~;1}~)¢ 
Nicole Nelson 
Field Inspector 

ENCLOSED: 2 Letters dated November 19, 20 14, January 22, 2015, and Signed Certified Mail Receipt 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (70 l )328-8022 



NORTH DAKOTA Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

OXY USAINC 
ATTENTION: ELIZABETH BUSH-IVIE 
5 GREENWAY PLAZA STE 110 
HOUSTON, TX 77046-0506 

RE: KUDRNA 1-17 
SWSE l 7-14JN-97W 
DUNN COUNTY 
WELL FILE NO.: 20659 

Dear Ms. Busch-Ivy : 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ dQ~j q 

November 19, 2014 

A recent inspection of the above captioned well and review of the file indicates the well is 
periodically flowing. We have not received a sundry notice on the conversion from pumping 
to flowing. 

At this time we would request that you please submit a Sundry notice (Form 4) detailing the 
changeover from rod pump to flowing, along with a current wellbore schematic and include 
any future plans Oxy has for this welt 

If you have any questions, feel free to contact our office. 

NAN/RLR 

Sincerely, 

Nicole Nelson 
Field Inspector 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022 



NORTll O.'\KOTA Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

OXYUSAINC 
ATTENTION: ELIZABETH BUSH-IVIE 
5 GREENWAY PLAZA STE 110 
HOUSTON, TX 77046-0506 

RE: KUDRNA 1-17 
SWSE 17-141N-97W 
DUNN COUNTY 
WELL FILE NO. : 20659 

Dear Ms. Busch-Ivie: 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ 

January 22, 2015 

No response was received to a letter mailed November 14, 2014, see enclosed. 
Please respond no later than February 23, 2015 or we may have to seek to file a 
complaint with the Attorney General's office. 

If you have any questions, feel free to contact our office. 

NAN/RLR 

Sincerely, 

Nicole Nelson 
Field Inspector 

CERTIFIED MAIL: 7014 0150 0000 4832 0944 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (70 1)328-8020 F'(lx (701)328-8022 



• Coct19lete items 1, 2, and 3, Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

a P.tta.cl\ tN1> ca1<i t(} tM bac\t. m tM ma.i~, 
()!' oo too 1rot1.t \~ ~ pe\m\t$. 

0Agent 
0 Addressee 

C. Date of De~I)' 

1-27- t ) 
D. Is dellvery address different from Item 1? 0 Yes 

If YES, enter dellveiy address below: 0 No 

OXYUSAlNC 
ATTENTION: ELIZABETH BUSH-lVlE1 

5 GREENWAY PlAZASTE 110 =3.=Serv=ioo='fyp=e=· ======== 
HOUSTON, TX 77046-0500 K03rtiMdMsll'" 

CJ Registered 
... .. ·- - ·--· .. - 0 Insured Mail 

CJ Pmrity Mal!~ .. 
CJ Return Receipt fOr Merchandise 

0 Collect on Del/very 

4. Restricted Dellver(I (Extra Fee} O Yes 

2. Artlcle Number 
ffransfet' from :ieivk» label} 

7014 0150 0000 4832 0944 

: PS Form 3811, July 2013 Domestic Return Receipt 



INDUSTRIAL COMMISSION OF NORTH DAKOTA 

OIL AND GAS DIVISION 

600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5749 (09-2006) 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AND ONE COPY. 

0 Notice of Intent I Approximate Start Date 

li2I Report of Work Done 

0 Notice of Intent to Begin a Workover Project that may Qualify 
for a Tax Exemption Pursuant to NDCC Section 57-51 .1-03. I Approximate Start Date 

Well Name and Number 
KUDRNA 1-17 
Footages IQtr-Qtr I Section 

250 F S L 2000 F EL SWSE 17 
Field I Pool 
ST. ANTHONY BAKKEN 

Name of Contractor(s) 

Address 

D Drilling Prognosis 

D Redrilling or Repair 

D Casing or Liner 

D Plug Well 

D Supplemental History 

D Temporarily Abandon 

D Other 

I Township 
141 N 

I Range 
97 w 

I County 
DUNN 

DETAILS OF WORK 

API No: 33-025-01351-00-00 

Oil 

Water 

Gas 

D 

0 

!Well File No. 
20659 

Spill Report 

Shooting 

0 Acidizing 

D Fracture Treatment 

li2I Change Production Method 

D Reclamation 

24-HOUR PRODUCTION RATE 

Before After 

Bbls Oil 

Bbls Water 

MCF Gas 

lState 

Production method is flowing. When the well builds enough pressure it is opened up to flow. 

The pump and rods were removed on 12/24/2013. 

Company 
OXY USA, Inc. 
Address 

5 Greenway Plaza 
City 

Ti le 
Regulatory Analyst 
Email Address 
Rebecca_Zent@oxy.com 

State 

TX 
Printed Name 

Rebecca Zent 
Date 
February 20, 2015 

Telephone Number 
(701) 264-4921 

Zip Code 

77046 

JA~EDTHUNE 

Bbls 

Bbls 

MCF 



• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

OXY USA INC 

D Agent 
0 Addressee 

C. Date of De~ 

l'-27 ~( J 
D. Is delivery address different from item 1? 0 Yes 

If YES, enter delivery address below: 0 No 

ATTENTION: ELIZABETH BUSH-IVIE=========== 
5 GREENWAY PLAZA STE 110 
HOUSTON, TX 77046-0506 

2. Article Number 

(Transfer from service labeQ 

: PS Form 3811, July 2013 

3. Service Type 

):'certified Mail" 
0 Registered 
D Insured Mail 

0 Priority Mail ExpressN 
Cl Return Receipt for Merchandise 
D Collect on Delivery 

4. Restricted Delivery? (Extra Fee) O Yes 

7014 0150 0000 4832 0944 

Domestic Return Receipt 



NORTH DAKOTA Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

OXYUSAINC 
ATTENTION: ELIZABETH BUSH-IVIE 
5 GREENWAY PLAZA STE 110 
HOUSTON, TX 77046-0506 

RE: KUDRNA 1-17 
SWSE 17-141N-97W 
DUNN COUNTY 
WELL FILE NO.: 20659 

Dear Ms. Busch-Ivie: 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ 

January 22, 2015 

No response was received to a letter mailed November 14, 2014, see enclosed. 
Please respond no later than February 23, 2015 or we may have to seek to file a 
complaint with the Attorney General's office. 

If you have any questions, feel free to contact our office. 

NAN/RLR 

Sincerely, 

Nicole Nelson 
Field Inspector 

CERTIFIED MAIL: 7014 0150 0000 4832 0944 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022 



NORTH DAKOTA Oil and Gas Division 
Lynn D. Helms - Director Bruce E. Hicks - Assistant Director 

OXYUSAINC 
ATTENTION: ELIZABETH BUSH-IVIE 
5 GREENWAY PLAZA STE 110 
HOUSTON, TX 77046-0506 

RE: KUDRNA 1-17 
SWSE 17-141N-97W 
DUNN COUNTY 
WELL FILE NO.: 20659 

Dear Ms. Busch-Ivy : 

Department of Mineral Resources 
Lynn D. Helms - Director 

North Dakota Industrial Commission 
www.dmr.nd.gov/oilgas/ 

November 19, 2014 

A recent inspection of the above captioned well and review of the file indicates the well is 
periodically flowing. We have not received a sundry notice on the conversion from pumping 
to flowing. 

At this time we would request that you please submit a Sundry notice (Form 4) detailing the 
changeover from rod pump to flowing, along with a current wellbore schematic and include 
any future plans Oxy has for this well. 

If you have any questions, feel free to contact our office. 

NAN/RLR 

Sincerely, 

Nicole Nelson 
Field Inspector 

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022 



INDUSTRIAL COMMISSION OF NORTH DAKOTA 

OIL AND GAS DIVISION 

600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5749 (09-2006) 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM . 

PLEASE SUBM IT THE ORIGINAL AND ONE COPY. 

D Notice of Intent 

Ill Report of Work Done 

I Approximate Start Date 

Date Work Completed 

June 20, 2013 

D Notice of Intent to Begin a Workover Project that may Qualify 
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. 

D Drilling Prognosis 0 Spill Report 

0 Redrilling or Repair D Shooting 

0 Casing or Liner D Acidizing 

D Plug Well 0 Fracture Treatment 

D Supplemental History D Change Production Method 

D Temporarily Abandon 0 Reclamation I Approximate Start Date 
i;zJ Other Pump Size Increase 

VVell Name and Number 
ICUDRNA 1-17 
Footages 

250 F S L 

Field 

~ iT. ANTHONY r ame of Contractor(s) 

r ddress 

2000 F 

API No: 33-025-01351-00-00 

Township 

141 N 
County 

DUNN 

City 

Range 

97 w 

DETAILS OF WORK 

24-HOUR PRODUCTION RATE 

Before After 

Oil Bbls Oi l 

Water Bbls Water 

Gas MCF Gas 

State Zip Code 

Production method is artificial lift. The well is on a conventional beam pumping unit and it had a pump failure, so 
the pump size has been increased. 

Weatherford Maximizer II: P114-117-49 
'.5": 25-150-RXBM-30-5 
~ 122 jts. of 2.875", 6.5#, L-80, EUE 8 Rd tubing. Total Length 10122'; TAC@ 12954' 
liod Details: 98-1 "; 103-7/8", 276-3/4", 2 Pony Rods, 1 Polish Rod 

Current Production: 45 BOPD, 77 BWPD, 0 MCFPD 
Previous Production: 0 BOPD, 0 BWPD, 9 MCFPD 

Company 
OXY USA, Inc. 
Address 

5 Greenway Plaza 

T iie 

l' ~egulatory Analyst 
E '!lail Address 
l'tebecca _ Zent@oxy.com 

Telephone Number 
(701) 264-4921 

State Zip Code 

TX 77046 
Printed Name 

Rebecca Zent 
Date 

June 27, 2013 

FOR STATE USE ONLY 

Bbls 

Bbls 

MCF 



AUTHORIZATION TO PURCHASE AND TRANSPORT OIL - FORM 8 
INDUSTRIAL COMMISSION OF NORTH DAKOTA ~"+ (7~ N ~ 
OIL AND GAS DIVISION ~ APR 2013 
600 EAST BOULEVARD DEPT 405 2 

Well File No. 
20659 

BISMARCK, ND 58505-0840 O'> Rt:t.E !VEO 
SFN 5698 (03-2000) ~ ND Ott &: GAS flt 

NDIC CTB No. 

120659 
~ DIVISION ~ 

"-r q,'l,, 
c?t-t£oe~ PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AND FOUR COPIES. 

Well Name and Number Otr-Qtr I Section Township IRange I County 
KUDRNA 1-17 SWSE 17 141 N 97 W Dunn 
Operator Telephone Number Field 
OXY USA Inc. 713-985-6346 ST. ANTHONY 
Address City I State I Zip Code 
PO Box 27757 Houston TX 77227-7757 

Name of First Purchaser Telephone Number 1% Purchased I Date Effective 
Occidental Energy Marketing, Inc. 713-215-7000 100 February 1, 2013 
Principal Place of Business City State Zip Code 
5 Greenway Plaza, Suite 2400 Houston TX 
Field Address City State Zip Code 
NA 
Name of Transporter Telephone Number 1% Transported IDate Effective 
Black Hills Trucking Inc. (701) 225-6881 100 May 15, 2011 
Address City State Zip Code 
125 GT A Drive Dickinson ND 58602-0250 
The above named producer authorizes the above named purchaser to purchase the percentage of oil stated above which is produced from the lease 
designated above until further notice. The oil will be transported by the above named transporter. 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other First Purchasers Purchasing From This Lease % Purchased Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Other Transporters Transporting From This Lease % Transported Date Effective 

Comments 

Date 
April 10, 2013 

irm that the information provided is true , complete and correct as determined from all available records. 

Printed Name 

Leslie Teufel 

Witness Printed Name 

Elizabeth S. Bush-Ivie 

Title 

Re ulatory Analyst 

Witness Title 

Regulatory Team Leader 

FOR STATE USE ONLY 

Date Approved 

By 

Title 
011 & Oas Production Anal st 

77046 



North Dakota lalustr.ial Commission Follow,.. Spill Report 
....-----------. •-,e9i01fi~/J. • -------.... 
API Number /~fb It +~ Well File or Facility No 
I 33 - 025 - 01351 I :...~ ~\ ri<;::,\~ ~ I 20659 I 

f<U ..... 
Operator I ~\"'' ·~~ 0) Telephone Number - .... v~: ~ ~- ID OXY USA Inc. CQ 713-350-4917 -Address ~ '~~~~\V· ~ City I State Zip Code 
5 Greenway Plaza, Suite 110 ~ o ..... 1.t" Houston TX 77046 
Well Name and Number or Facility Name ~9c?~iv~ Field 
Kudrna 1-111 St Anthony 
Location of Well Footages IQtr-Qtr I Section Township I Range County 
or Facility 250 F s L 2000 F E L SWSE 17 141 N 97W Dunn 
Description of Spill Location if not on Well or Facility Site and/or Distance and Direction from Well or Facility 

Directions to Site 
Hwy 22 north of Dickinson to 24th st. West 9 miles to 118 ave south. Go 3 miles to well site. 
Release Discovered By Date Release Discovered Time Release Discovered Date Release Controlled Time Release Controlled 
Baker Hughes person April 27, 2012 2 : 00 AM April 27, 2012 2 : 10 AM 
Company Personnel Notified How Notified Date Notified Time Notified 
Burton Bienvenu of OXY phone April 27, 2012 8 : 00 AM 
Type of Incident Root Cause of Release Date Clean up Activities Concluded 
Tank Overflow Human Error April 27, 2012 
Distance to Nearest Residence or Occupied Building I Distance to Nearest Fresh Water Well 

1 Miles 1 Miles 
Piping Specifics I Size (Decimal F1~rmat) IType Location of Piping 
(If Applicable) 
Volume of Release Oil Saltwater Other 

Barrels Barrels 8.00 Barrels 
Volume of Release Oil Saltwater Other 
Recovered Barrels Barrels 10.00 Barrels 
Was Release Contained Within Dike I If No, Was Release Contained on Well Site llf No, Was Release Contained on Facility Site or Pipeline ROW 
No Yes 
Areal Extent of Release if not Within Dike Affected Medium General Land Use 
Area around the frac tanks Topsoil Well/Facility Site 
Describe Cause of Release or Fire and Other T~Qe of Incidents, Root Causes of Release, Land Uses, and Released Substances 
Baker Hughes was transferring water-based acid (15%HCL) from upright work tanks to awaiting trucks to be hauled 
off location. Someone closed the valve that equalized the diffuser and closest frac tank. Since the valve was closed, 
the diffuser tank overflowed spilling about 8 barrels of the mixture on ground. 
Action Taken to Control Release and Clean UQ Action Undertaken 
Wylie Bice had a vacuum truck onsite which Baker Hughes utilized for the spill. They vacuumed up 10 barrels of 
liquid and soil mixture. The load when then dumped back into the onsite tanks. Solids will settle to the bottom and 
liquids will be neutralized and taken to an SWD when the well job is over. 
Potential Environmental lmQacts 
No long term impacts 

Planned Future Action and/or Action Taken to Prevent Reoccurrence 
Reiterate importance of making sure all valves and connections are in their appropriate settings. 

Where Were Recovered Liquids Disposed !Where Were Recovered Solids Disposed 
Permitted SWD as SBG Disposal or N Dickinson SWD Prairie Disposal 
Weather IWind Speed IWind Direction ITemperatu:eF I Skies Estimated Cleanup Cost Damage Value 
Conditions MPH $ $ 
Regulatory Agencies/Others Notified Person Notified Date Notified Time Notified Notified By 
NDIC/NDDH Rick Nutchins April 27, 2012 
Fee Surface Owner : 

Federal Agency Lease Number 
BLM 
USFS : 
Report Originator Title Date 
Terry Ryland Senior Environmental Advisor May 3, 2012 
Reviewed By Title Date 





Industrial Commission of North Dakota
Oil and Gas Division

Spill / Incident Report

Date/Time Reported : Apr 27 2012 / 22:13
State Agency person :  
Responsible Party : 
Well Operator : OXY USA INC.
Date/Time of Incident : 1/27/2012 12:00:00 AM
NDIC File Number : 20659
Facility Number :          
Well or Facility Name : KUDRNA   1-17
Field Name : ST. ANTHONY
County : DUNN
Section : 17
Township : 141
Range : 97
Quarter-Quarter : SW
Quarter : SE
Distance to nearest residence : 1 Miles
Distance to nearest water well : 1 Miles
Release Oil : 0 barrels
Release Brine : 0 barrels
Release Other : 8 barrels
Recovered Oil : 0 barrels
Recovered Brine : 0 barrels
Recovered Other : 0 barrels
Has/Will the incident be reported to the NRC? : No
Was release contained : Yes - on Facility Site
Description of other released substance : Water/15%HCL acid

Immediate risk evaluation : Health hazards associated with low ph liquid. 
PPE required.Followup Report Requested Y/N : N



















































 
               Weatherford International Ltd. 

                                                                        2000 Oil Drive 
                                                                                Casper, WY  82604 

      Tel. 307-268-7900 Fax 307-235-3958 
 

 
North Dakota Industrial Commission   Date:  September 18, 2012 
Department of Mineral Resources     
Oil & Gas Division 
600 East Boulevard Avenue 
Department 405 
Bismarck, ND   58505-0840 
 
 
Attention: JARED THUNE              re:    OXY USA
               KUDRNA 1-17
               DUNN COUNTY, ND 
        
 
Attached to this letter is a copy of the surveys taken by Precision Energy Services, a 
Weatherford International Ltd. company,  MWD equipment on the subject well.  The 
surveys from 2242’ to 13138.00’ MD represent, to the best of our knowledge, a true and 
accurate survey of the wellbore at the time the survey was run 
 
 
 
             Jeremy Underwood 
             Well Planning Department 
 
 
 
Cc:  



Weatherford International Ltd.
Survey Report

Site KUDRNA 1-17Local Co-ordinate Reference:OXY USACompany:
WELL @ 2559.90ft (PRECISION 426)TVD Reference:DUNN COUNTY, NDProject:
WELL @ 2559.90ft (PRECISION 426)MD Reference:KUDRNA 1-17Site:

KUDRNA 1-17Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:KUDRNA 1-17Wellbore:

Design: KUDRNA 1-17 Database: EDM 2003.21 Single User Db

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

DUNN COUNTY, ND

North Dakota Southern Zone

Mean Sea Level

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:
Easting:

Grid Convergence:

KUDRNA 1-17

ft
Lat/Long ft

ft

°-1.82Slot Radius: "

505,165.10
1,345,543.74

0.00

47° 1' 28.900 N
102° 59' 53.760 W

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

ft
+E/-W
+N/-S

Position Uncertainty

ft
ft

ftGround Level:

KUDRNA 1-17

ft
ft

0.00
0.00

505,165.10
1,345,543.74

2,529.00Wellhead Elevation: ft0.00

47° 1' 28.900 N
102° 59' 53.760 W

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

KUDRNA 1-17

Model NameMagnetics

BGGM2010 5/9/2011 8.30 72.44 56,347

Phase:Version:
Audit Notes:

Design KUDRNA 1-17

1.0 ACTUAL

Vertical Section: Depth From (TVD)
(ft)

+N/-S
(ft)

Direction
(°)

+E/-W
(ft)

Tie On Depth: 0.00

236.920.000.000.00

From
(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To
(ft)

Date 7/12/2011

MWD MWD - Standard2,049.00 13,203.00 Survey #1 (KUDRNA 1-17)

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

2,049.00 0.80 334.50 2,048.95 4.68 0.00-2.61 -3.89 0.00 0.00
2,242.00 0.69 39.49 2,241.94 3.40 0.42-0.50 -3.73 -0.06 33.67
2,336.00 0.73 272.71 2,335.93 3.34 1.35-0.03 -3.97 0.04 -134.87
2,368.00 1.39 251.13 2,367.93 3.88 2.38-0.15 -4.54 2.06 -67.44
2,399.00 2.90 246.56 2,398.91 5.02 4.90-0.58 -5.62 4.87 -14.74

2,431.00 4.35 244.97 2,430.84 7.02 4.54-1.42 -7.46 4.53 -4.97
2,463.00 6.00 245.13 2,462.71 9.88 5.16-2.63 -10.07 5.16 0.50
2,494.00 6.99 244.32 2,493.51 13.35 3.21-4.13 -13.24 3.19 -2.61
2,524.00 7.79 242.44 2,523.26 17.19 2.79-5.86 -16.69 2.67 -6.27
2,555.00 8.54 239.73 2,553.95 21.58 2.72-8.00 -20.54 2.42 -8.74

2,587.00 8.87 240.27 2,585.58 26.41 1.06-10.42 -24.74 1.03 1.69
2,617.00 9.52 238.86 2,615.19 31.20 2.29-12.85 -28.87 2.17 -4.70
2,649.00 10.13 240.07 2,646.72 36.66 2.01-15.62 -33.57 1.91 3.78

7/19/2011  7:41:00AM COMPASS 2003.21 Build 46 Page 2



Weatherford International Ltd.
Survey Report

Site KUDRNA 1-17Local Co-ordinate Reference:OXY USACompany:
WELL @ 2559.90ft (PRECISION 426)TVD Reference:DUNN COUNTY, NDProject:
WELL @ 2559.90ft (PRECISION 426)MD Reference:KUDRNA 1-17Site:

KUDRNA 1-17Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:KUDRNA 1-17Wellbore:

Design: KUDRNA 1-17 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

2,681.00 10.84 240.67 2,678.19 42.47 2.24-18.50 -38.64 2.22 1.88
2,712.00 11.35 240.71 2,708.61 48.42 1.65-21.42 -43.84 1.65 0.13

2,743.00 12.24 240.07 2,738.95 54.75 2.90-24.55 -49.35 2.87 -2.06
2,773.00 13.04 240.37 2,768.23 61.30 2.68-27.81 -55.04 2.67 1.00
2,804.00 14.23 238.86 2,798.35 68.60 4.01-31.51 -61.35 3.84 -4.87
2,835.00 15.13 238.78 2,828.34 76.45 2.90-35.58 -68.07 2.90 -0.26
2,867.00 16.28 238.39 2,859.14 85.11 3.61-40.09 -75.46 3.59 -1.22

2,899.00 17.25 238.06 2,889.78 94.34 3.05-44.95 -83.30 3.03 -1.03
2,931.00 17.59 238.37 2,920.32 103.92 1.10-50.00 -91.45 1.06 0.97
2,962.00 17.89 238.18 2,949.84 113.36 0.99-54.97 -99.48 0.97 -0.61
2,994.00 18.31 238.12 2,980.26 123.30 1.31-60.21 -107.93 1.31 -0.19
3,088.00 19.19 238.50 3,069.27 153.50 0.95-76.08 -133.64 0.94 0.40

3,182.00 19.56 238.64 3,157.95 184.68 0.40-92.35 -160.25 0.39 0.15
3,272.00 19.32 236.83 3,242.82 214.62 0.72-108.33 -185.57 -0.27 -2.01
3,367.00 19.17 237.47 3,332.51 245.93 0.27-125.32 -211.88 -0.16 0.67
3,462.00 17.79 236.81 3,422.61 276.05 1.47-141.65 -237.18 -1.45 -0.69
3,556.00 16.42 236.82 3,512.45 303.69 1.46-156.78 -260.31 -1.46 0.01

3,649.00 16.33 237.62 3,601.67 329.91 0.26-170.98 -282.36 -0.10 0.86
3,744.00 16.30 238.93 3,692.85 356.59 0.39-185.01 -305.05 -0.03 1.38
3,837.00 16.92 238.52 3,781.97 383.16 0.68-198.81 -327.77 0.67 -0.44
3,930.00 16.76 235.20 3,870.98 410.09 1.05-213.53 -350.33 -0.17 -3.57
4,024.00 15.66 232.11 3,961.24 436.28 1.49-229.06 -371.47 -1.17 -3.29

4,120.00 16.24 236.84 4,053.55 462.62 1.48-244.36 -392.93 0.60 4.93
4,213.00 16.80 240.95 4,142.72 489.03 1.39-258.00 -415.57 0.60 4.42
4,308.00 16.46 237.29 4,233.75 516.18 1.16-271.94 -438.90 -0.36 -3.85
4,402.00 17.10 235.92 4,323.74 543.32 0.80-286.88 -461.55 0.68 -1.46
4,494.00 16.73 235.10 4,411.76 570.08 0.48-302.04 -483.61 -0.40 -0.89

4,585.00 16.16 235.46 4,499.04 595.83 0.64-316.71 -504.79 -0.63 0.40
4,676.00 17.06 239.19 4,586.24 621.83 1.53-330.73 -526.68 0.99 4.10
4,770.00 16.85 233.98 4,676.16 649.21 1.63-345.80 -549.55 -0.22 -5.54
4,865.00 16.68 234.27 4,767.13 676.58 0.20-361.86 -571.75 -0.18 0.31
4,959.00 15.96 236.73 4,857.34 702.98 1.06-376.83 -593.51 -0.77 2.62

5,053.00 15.94 238.15 4,947.72 728.81 0.42-390.73 -615.28 -0.02 1.51
5,149.00 16.36 236.31 5,039.93 755.51 0.69-405.19 -637.72 0.44 -1.92
5,243.00 15.98 236.19 5,130.21 781.69 0.41-419.73 -659.49 -0.40 -0.13
5,335.00 15.83 236.69 5,218.69 806.90 0.22-433.67 -680.50 -0.16 0.54
5,429.00 15.64 236.62 5,309.17 832.39 0.20-447.68 -701.79 -0.20 -0.07

5,523.00 16.60 238.87 5,399.47 858.48 1.22-461.59 -723.87 1.02 2.39
5,618.00 17.39 240.15 5,490.32 886.22 0.92-475.68 -747.80 0.83 1.35
5,713.00 17.19 240.40 5,581.03 914.40 0.22-489.68 -772.32 -0.21 0.26
5,810.00 18.36 241.31 5,673.40 943.94 1.24-504.09 -798.18 1.21 0.94
5,906.00 19.87 241.29 5,764.10 975.29 1.57-519.19 -825.76 1.57 -0.02

5,968.00 18.81 239.99 5,822.60 995.77 1.85-529.25 -843.65 -1.71 -2.10
5,999.00 18.14 239.05 5,852.01 1,005.59 2.37-534.23 -852.12 -2.16 -3.03
6,029.00 17.70 238.80 5,880.55 1,014.81 1.49-538.99 -860.03 -1.47 -0.83
6,061.00 17.12 236.95 5,911.08 1,024.38 2.51-544.08 -868.14 -1.81 -5.78
6,093.00 17.05 236.23 5,941.67 1,033.79 0.70-549.26 -875.98 -0.22 -2.25

6,124.00 16.61 235.87 5,971.34 1,042.76 1.46-554.27 -883.43 -1.42 -1.16
6,188.00 15.74 234.49 6,032.81 1,060.58 1.49-564.44 -898.07 -1.36 -2.16
6,233.00 15.40 233.38 6,076.16 1,072.64 1.00-571.55 -907.83 -0.76 -2.47
6,281.00 15.34 233.24 6,122.44 1,085.34 0.15-579.16 -918.03 -0.13 -0.29
6,328.00 15.12 232.19 6,167.79 1,097.65 0.75-586.63 -927.86 -0.47 -2.23

6,420.00 14.77 230.62 6,256.68 1,121.27 0.58-601.43 -946.40 -0.38 -1.71
6,466.00 14.75 230.19 6,301.16 1,132.91 0.24-608.90 -955.43 -0.04 -0.93
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Weatherford International Ltd.
Survey Report

Site KUDRNA 1-17Local Co-ordinate Reference:OXY USACompany:
WELL @ 2559.90ft (PRECISION 426)TVD Reference:DUNN COUNTY, NDProject:
WELL @ 2559.90ft (PRECISION 426)MD Reference:KUDRNA 1-17Site:

KUDRNA 1-17Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:KUDRNA 1-17Wellbore:

Design: KUDRNA 1-17 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

6,511.00 14.10 229.14 6,344.74 1,144.03 1.56-616.15 -963.98 -1.44 -2.33
6,560.00 13.83 228.41 6,392.30 1,155.73 0.66-623.95 -972.87 -0.55 -1.49
6,573.00 13.75 228.06 6,404.92 1,158.80 0.89-626.01 -975.18 -0.62 -2.69

6,649.00 13.57 228.96 6,478.77 1,176.55 0.37-637.90 -988.63 -0.24 1.18
6,681.00 12.47 227.27 6,509.95 1,183.68 3.64-642.71 -994.00 -3.44 -5.28
6,713.00 10.72 226.82 6,541.29 1,190.01 5.48-647.09 -998.70 -5.47 -1.41
6,745.00 8.89 225.86 6,572.82 1,195.37 5.74-650.85 -1,002.65 -5.72 -3.00
6,776.00 7.43 228.64 6,603.51 1,199.70 4.88-653.84 -1,005.87 -4.71 8.97

6,806.00 6.69 229.24 6,633.28 1,203.36 2.48-656.27 -1,008.65 -2.47 2.00
6,838.00 6.40 229.71 6,665.07 1,206.97 0.92-658.64 -1,011.43 -0.91 1.47
6,902.00 5.09 233.16 6,728.75 1,213.34 2.12-662.64 -1,016.42 -2.05 5.39
6,933.00 4.15 233.15 6,759.65 1,215.84 3.03-664.14 -1,018.42 -3.03 -0.03
6,964.00 2.87 225.58 6,790.59 1,217.72 4.38-665.36 -1,019.87 -4.13 -24.42

6,996.00 1.50 217.82 6,822.57 1,218.90 4.37-666.25 -1,020.70 -4.28 -24.25
7,028.00 0.56 155.25 6,854.56 1,219.32 4.18-666.72 -1,020.89 -2.94 -195.53
7,124.00 3.68 70.21 6,950.49 1,216.38 3.83-666.11 -1,017.79 3.25 -88.58
7,216.00 3.72 65.25 7,042.30 1,210.56 0.35-663.86 -1,012.30 0.04 -5.39
7,310.00 3.10 63.56 7,136.14 1,205.02 0.67-661.45 -1,007.26 -0.66 -1.80

7,588.00 3.17 54.38 7,413.72 1,189.87 0.18-653.62 -994.28 0.03 -3.30
7,683.00 2.77 56.25 7,508.59 1,184.95 0.43-650.82 -990.24 -0.42 1.97
7,775.00 3.43 56.48 7,600.46 1,179.98 0.72-648.06 -986.09 0.72 0.25
7,871.00 3.36 54.99 7,696.29 1,174.29 0.12-644.86 -981.39 -0.07 -1.55
7,963.00 3.48 58.05 7,788.13 1,168.81 0.24-641.84 -976.82 0.13 3.33

8,059.00 3.34 51.27 7,883.96 1,163.11 0.44-638.55 -972.16 -0.15 -7.06
8,152.00 3.15 50.85 7,976.81 1,157.87 0.21-635.24 -968.07 -0.20 -0.45
8,340.00 2.54 52.89 8,164.58 1,148.58 0.33-629.47 -960.74 -0.32 1.09
8,433.00 2.77 49.53 8,257.48 1,144.30 0.30-626.76 -957.39 0.25 -3.61
8,525.00 2.59 37.86 8,349.38 1,140.13 0.62-623.68 -954.42 -0.20 -12.68

8,619.00 2.31 42.51 8,443.29 1,136.29 0.37-620.61 -951.84 -0.30 4.95
8,714.00 2.13 43.27 8,538.22 1,132.72 0.19-617.91 -949.33 -0.19 0.80
8,808.00 1.93 35.29 8,632.16 1,129.55 0.37-615.35 -947.22 -0.21 -8.49
8,899.00 1.98 40.16 8,723.11 1,126.62 0.19-612.89 -945.32 0.05 5.35
8,996.00 1.53 41.74 8,820.06 1,123.76 0.47-610.65 -943.38 -0.46 1.63

9,148.00 1.58 36.98 8,972.00 1,119.83 0.09-607.46 -940.77 0.03 -3.13
9,184.00 1.38 41.77 9,007.99 1,118.95 0.65-606.74 -940.18 -0.56 13.31
9,279.00 1.70 43.05 9,102.96 1,116.48 0.34-604.86 -938.46 0.34 1.35
9,371.00 0.70 39.46 9,194.94 1,114.62 1.09-603.42 -937.17 -1.09 -3.90
9,466.00 0.56 39.58 9,289.93 1,113.62 0.15-602.62 -936.50 -0.15 0.13

9,559.00 0.58 44.09 9,382.93 1,112.73 0.05-601.93 -935.89 0.02 4.85
9,651.00 0.58 29.75 9,474.92 1,111.86 0.16-601.19 -935.33 0.00 -15.59
9,744.00 0.60 39.65 9,567.92 1,110.98 0.11-600.41 -934.79 0.02 10.65
9,838.00 0.49 34.39 9,661.91 1,110.13 0.13-599.70 -934.25 -0.12 -5.60
9,932.00 0.63 188.12 9,755.91 1,110.10 1.16-599.88 -934.09 0.15 163.54

10,024.00 0.66 175.13 9,847.91 1,110.69 0.16-600.91 -934.12 0.03 -14.12
10,116.00 0.73 184.41 9,939.90 1,111.29 0.14-602.02 -934.12 0.08 10.09
10,212.00 0.63 189.08 10,035.89 1,112.02 0.12-603.15 -934.25 -0.10 4.86
10,306.00 0.44 174.68 10,129.89 1,112.54 0.25-604.02 -934.30 -0.20 -15.32
10,400.00 0.28 149.43 10,223.89 1,112.71 0.24-604.58 -934.15 -0.17 -26.86

10,492.00 0.38 111.86 10,315.88 1,112.55 0.25-604.88 -933.75 0.11 -40.84
10,584.00 0.36 106.91 10,407.88 1,112.19 0.04-605.08 -933.19 -0.02 -5.38
10,678.00 0.31 141.26 10,501.88 1,111.97 0.22-605.36 -932.75 -0.05 36.54
10,772.00 0.20 142.04 10,595.88 1,111.93 0.12-605.69 -932.49 -0.12 0.83
10,867.00 0.16 259.31 10,690.88 1,112.04 0.32-605.85 -932.52 -0.04 123.44

10,961.00 0.49 231.95 10,784.88 1,112.56 0.38-606.12 -932.96 0.35 -29.11

7/19/2011  7:41:00AM COMPASS 2003.21 Build 46 Page 4



Weatherford International Ltd.
Survey Report

Site KUDRNA 1-17Local Co-ordinate Reference:OXY USACompany:
WELL @ 2559.90ft (PRECISION 426)TVD Reference:DUNN COUNTY, NDProject:
WELL @ 2559.90ft (PRECISION 426)MD Reference:KUDRNA 1-17Site:

KUDRNA 1-17Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:KUDRNA 1-17Wellbore:

Design: KUDRNA 1-17 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

11,055.00 0.66 236.61 10,878.87 1,113.50 0.19-606.67 -933.73 0.18 4.96
11,149.00 0.56 215.44 10,972.87 1,114.47 0.26-607.34 -934.45 -0.11 -22.52
11,241.00 0.51 208.65 11,064.86 1,115.25 0.09-608.06 -934.91 -0.05 -7.38
11,334.00 0.56 219.25 11,157.86 1,116.05 0.12-608.78 -935.39 0.05 11.40

11,426.00 0.64 191.57 11,249.86 1,116.84 0.32-609.63 -935.78 0.09 -30.09
11,521.00 0.84 195.99 11,344.85 1,117.74 0.22-610.82 -936.08 0.21 4.65
11,615.00 0.75 205.65 11,438.84 1,118.79 0.17-612.04 -936.53 -0.10 10.28
11,710.00 0.74 215.08 11,533.83 1,119.89 0.13-613.10 -937.16 -0.01 9.93
11,803.00 0.69 221.85 11,626.82 1,120.98 0.11-614.01 -937.87 -0.05 7.28

11,897.00 0.22 172.44 11,720.82 1,121.61 0.61-614.61 -938.23 -0.50 -52.56
11,991.00 0.49 185.91 11,814.82 1,121.94 0.30-615.19 -938.25 0.29 14.33
12,101.00 0.74 233.49 11,924.81 1,122.94 0.50-616.08 -938.86 0.23 43.25
12,196.00 0.78 236.38 12,019.80 1,124.20 0.06-616.80 -939.90 0.04 3.04
12,291.00 0.66 231.91 12,114.80 1,125.39 0.14-617.50 -940.87 -0.13 -4.71

12,386.00 0.92 239.92 12,209.79 1,126.70 0.30-618.22 -941.96 0.27 8.43
12,482.00 0.91 233.97 12,305.78 1,128.23 0.10-619.05 -943.24 -0.01 -6.20
12,577.00 1.00 240.39 12,400.76 1,129.81 0.15-619.90 -944.57 0.09 6.76
12,671.00 0.91 248.58 12,494.75 1,131.36 0.17-620.58 -945.98 -0.10 8.71
12,764.00 0.66 262.21 12,587.74 1,132.57 0.33-620.92 -947.20 -0.27 14.66

12,856.00 0.63 262.54 12,679.73 1,133.51 0.03-621.06 -948.22 -0.03 0.36
12,951.00 0.66 290.67 12,774.73 1,134.30 0.33-620.94 -949.25 0.03 29.61
13,044.00 0.56 264.76 12,867.72 1,135.02 0.31-620.79 -950.21 -0.11 -27.86
LAST SVY
13,138.00 0.51 292.87 12,961.72 1,135.66 0.28-620.67 -951.05 -0.05 29.90
PROJ SVY
13,203.00 0.51 292.87 13,026.72 1,135.98 0.00-620.44 -951.58 0.00 0.00

Measured
Depth

(ft)

Vertical
Depth

(ft)
+E/-W

(ft)
+N/-S

(ft)

Local Coordinates

Comment

Survey Annotations

13,138.00 12,961.72 -620.67 -951.05 LAST SVY
13,203.00 13,026.72 -620.44 -951.58 PROJ SVY

Approved By:Checked By: Date:
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I 

I WELL SUMMARY 

I OPERATOR: OxyUSA,INC 

I LEASE: Kudrna 1-17 

API#: 33-025-01351 

I LOCATION: Field: Red River 

I 
Footage: 250' FSL & 2,000' FEL 
Legal: Section 17 T141 N R97W 
Bottom Hole: 360' FNL & 2,330' FEL 

Section 20 T141N R97W 
County: Dunn County, North Dakota 

I ELEVATION: Kelly Bushing: 2,562' 
Ground Level: 2,529' 

I SPUD DATE: May 24, 2011 

CEASE DRILLING: July 8, 2011 

I TOTALDEPm: 13,261' MD 
13,079'TVD 
1,136.68' VS 

I 
I 

CONTRACTOR: Rig: Precision Drilling Company, LP 
Toolpusher: Mark Yhard, Mark Jones 
Drillers: Cody Deutsch, Bryce Murray 

I 

CASING RECORD: Surface: 9 5/8" casing to at 6,635' 


Intermediate: 5 112" casing set to 13,238' 


I 
MUD RECORD: Mud company: Newpark Drilling Fluids, L.L.C. 

Mud engineer: Nick Latham, Steve Brown 
Mud up depth: 5,000' 
Mud type: Invert, Oil Based Mud 

I DIRECTIONAL 

I 
DRILLING PROGRAM: Directional company: Weatherford International 

Directional drillers: Shawn Boyles, JeffNovotny 
MWD company: Weatherford International 
MWD supervisors: David Hams, Clae Bilek 

MUDLOGGING 

I PROGRAM: Mud logging company: Neset Consulting Service 
Mudloggers: Nathan Schrum, Thomas Haase 
Services: NCS Total Gas & Chromatograph 

I 

I 

I 


http:1,136.68


I 

I SAMPLE PROGRAM: 

I 
LOGGING PROGRAM: 

I WELL STATUS: 

I COMPANY ENGINEER: 

WELLSITE SUPERVISOR: 

I COMPANY GEOLOGIST: 

WELLSITE GEOLOGIST: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Caught: 10',30', 50' 
Examined: All 
Saved: All 
Quality: Good to excellent 

None 

Awaiting Completion 

Pierre Castro 

Philp Guy, Jimmy Hileman 

Dale A. Walker 

Nathan Schrum 
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I GEOLOGIC SUMMARY 

I The Oxy USA, Inc. Kudrna 1-17 was drilled as a single vertical oil well, cutting vertical in one 
section, targeting the Red River. It was located in the SW, SE Section 17, Tl4IN, R97W, Dunn County, 
North Dakota. 

I The Kudrna 1-17 was spud on May 24, 20 II. Well site geological services consisted ofa two 

I 
person mud-logging team from a depth of 5,000' ft in the Greenhorn JMowry formation until the end of the 
welL A Total Gas Detection computerized gas detector with chromatograph was used for gas detection. 
Two sets of lagged samples in ten, twenty, and thirty foot intervals were caught and saved to be archived. 
Lateral one reached a total measured depth of 13,079' TVD and 13,260' ft on July 8, 2011 (45) days after 
spud. 

I Vertical 5,000' -13,160' MD 

Mudlogging began in the Greenhorn I Mowry formation at a depth of 5,000' ft. Total Gas 


I Detection was utilized for monitoring gas. Logging services began on June 14, 2011. The Greenhorn I 


I 

Mowry formation consisted ofdark gray shale, scattered limestone and anhydrite. The Minnelusa formation 

consisted of shale. The rate of penetration averaged around 80 - 100 ftJhr in the shale and anhydrite. 

Background gases in the Minnelusa read very low between 11 17 units. 


Kibbey Limestone 8,756' MD 8,580' TVD -6,018' SS 

I The Kibbey Formation was encountered at a measured depth of8,756' ft. The samples composed 
ofDolomite, light medium gray to gray, microcrystalline, argillaceous, moderate induration, calcareous, 
fair amount of sandstone, 20% anhydrite interbedding, white, light grey, chalky, moderate to poor

I induration, even spotted fluorescence and dull streaming cut. 

Charles Salt 8,950' MD 8,774' TVD -6,111' SS 

I 
I The Charles Salt was encountered at a measured depth of 8,950', one foot low ofprognosis. The 

Charles consisted of scattered siltstone, anhydrite, and salt benches. The penetration rates averaged around 
20-25 ftJhr through the limestone. While drilling through the salts, penetration rates increased to around 
45- 50 ftJhr with the samples showing a salt, limestone, and anhydrite mixture. Background gases 
throughout the Charles read very low. 

I Mission Canyon: 9,490' MD 9,313' TVD -6,751' SS 

I 
The Mission Canyon was encountered at a measured depth of9 ,490', two feet low of prognosis. 

The Mission Canyon formation was chosen from a lithology change from limestone, anhydrite, and 

I 
dolomite. The penetration rates averaged around 55-60 ftJhr. It was very fine to fine crystalline, and had a 
sucrosic texture, with minor dark brown staining. The samples were limey in part, with poor 
intercrystalline porosity. The fluorescence was trace spotty, with a slow to moderate cloudy cut. The 
samples changed to limestone, with a mudstone to wackestone sample size. The limestone was dolomitic 
and argillaceous, to clean in part, with poor to fair induration. The intergranular porosity was poor to fair. 
The limestone showed trace fluorescence, with weak streaming cuts, milky cuts, and bright instant cuts. 

I Lodgepole 10,010' MD 9,833' TVD -7,171' SS 

I The Lodgepole was encountered at a measured depth of 10,0 I 0', twenty eight feet low of 
prognosis. It was composed of medium to light gray limestone. It had a wackestone grain size and was 
argillaceous to clean in part, with moderate induration. Scattered brown staining and chert were seen in 

I 
I 
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I some samples. The intergranular porosity was poor to fair. Most samples showed even very dull yellow, 
green fluorescence, cloudy, milky, weak instant streaming cuts. 

I Upper Bakken Shale 10,758' MD 10,581' TVD -8,019' SS 

I The Bakken Shale was encountered at a measured depth of 10,758', twenty eight feet low. The 
shale was brownish black, with a slightly silty appearance. It was fmn, slightly calcareous and subblocky 

I 
to blocky. Occasional micro·pyrite was seen in the samples. The shale had no fluorescence and a fast 
streaming yellow cut, which dried to a good yellow gold halo. Under white light, the solvent gradually 
turned a strong amber color and dried to a good yellow brown oil ring. The background gas increased from 
80· 110 units. 

I Middle Bakken 10,766' MD 10,590' TVD, -8,028' SS 

I 
The Middle Bakken was encountered at a measured depth of 10,766', twenty eight feet low. The 

samples were composed ofgrainstone to packestone limestone. After placing chips in acid, 90%+ 
dissolved leaving abundant silty to lower very fme sandy insoluble residue. The limestone had poor to 
moderate induration, with fair to poor intergranular porosity. The fluorescence was even light yellow, with 
a moderate streaming cut. Background gas while drilling decreased in the Bakken Siltstone; Limestone 

I 
 was near 5 - 20 units of total gas. 


Three Forks 10,801' MD 10,625' TVD, -8,063' SS 

I 

I The Three Forks was encountered at a measured depth of 10,801', twenty eight feet low. The 


samples were composed ofsiltstone and limestone. The Siltstone in this area was red, tan to brown, white, 

gray, trace dark gray laminations, fmn, hard, brittle, sub.rounded, blocky, platy, sub·angular, 

microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, trace anhydrite, 


I 

trace shale, black, green trace salt, clear, scattered yellow fluorescence, slow streaming cut. The limestone 

had poor to moderate induration, with fair to poor intergranular porosity. The fluorescence was even light 

yellow, with a moderate streaming cut. Background gas while drilling in the Three Forks, was 5 20 units 

of total gas. 


Birdbear 11,000' MD 10,823' TVD, -8,261' SS

I 
The Birdbear was encountered at a measured depth of 11,000', thirty two feet low. The samples 

were composed ofsiltstone and limestone. The Siltstone in this area Light to medium gray, medium to 

I dark gray, light to medium cream tan, orange, red, interbedded limestone, dolomitic, trace anhydrite, weak 
to moderate induration, moderately sorted. Shale: black, dark gray, carbonaceous, moderate induration, 
bright even green / yellow fluorescence, slow broad streaming cut. The limestone had poor to moderate 

I induration, with fair to poor intergranular porosity. The fluorescence was even bright yellow / green, with a 
pinpoint streaming cut. Background gas while drilling in the Birdbear, was 15 - 30 units oftotal gas. 

Duperow 11,074' MD 10,897' TVD, -8,335 

I 

I The Duperow was encountered at a measured depth of 11,074', thirteen feet low. The samples 


were composed oflimestone. The Limestone in this area is light to medium gray, light to medium cream, 

cream, gray, cream gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 

platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, . Shale: black, dark 
gray, carbonaceous, moderate induration, bright even green / yellow fluorescence, pinpoint streaming cut. 

I 

Background gas while drilling in the Duperow, was 20 40 units oftotal gas. 


I 

I 
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I 

I Dawson Bay 11,540' MD 11,363' TVD, -8,801' SS 

I The Dawson Bay was encountered at a measured depth of 11,540', fifteen feet low. The samples 
were composed oflimestone. The Limestone in this area is light brown to bark brown, tan to dark tan, 
gray, brown, gray, cream gray, dark gray, trace dark gray laminations, fmn, hard, brittle, sub-rounded, 
blocky, platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, moderate 

I induration, spotted green yellow fluorescence, slow broad streaming cut. Background gas while drilling in 
the Dawson Bay, was 20 30 units of total gas. 

Winnipegosis 11,733' MD 11,556' TVD, -8,994' SSI 
, 

I 

The Winnipegosis was encountered at a measured depth of 11,733', three feet low ofprognosis. 


The samples were composed of Hmestone and dolomite. The limestone in this area is light to medium gray, 

light to medium cream, cream, gray, cream gray, trace dark gray laminations, firm, hard, brittle, sub­

rounded, blocky, platy, sub-angular, microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered green yellow fluorescence, slow broad streaming cut. The 

I dolomite in this area consisted of light to medium tan, light to medium cream, cream, gray, cream gray, 


I 

trace dark gray laminations, fmn, hard, dense, brittle, sub-rounded, blocky, sub-angular, sub-rounded, 

microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace anhydrite, moderate induration, 

scattered green yellow fluorescence, instant milky cut. Background gas while drilling in the Winnipegosis, 

was 40 60 units of total gas. 


Interlake 11,902' MD 11,722' TVD, -9,160SS

I 
The Interlake was encountered at a measured depth of 11,902', three feet low ofprognosis. The 

samples were composed ofdolomite. The dolomite in this area is light to medium brown, light to medium 

I tan, light to medium cream, cream, and tan, brown, hard to dense, trace medium to dark gray laminations, 
sub-rounded, sub-angular, microcrystalline, silty, and carbonaceous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green fluorescence, bright instant milky cut. Background gas while 

I 
 drilling in the Interlake, was 20 - 50 units of total gas. 


Gunton 12,671' MD 12,494' TVD, -9,932 SS 

I The Interlake was encountered at a measured depth of 12,671', four feet low of prognosis. The 
samples were composed of limestone. The limestone in this area consisted of Medium to dark gray, olive 
grey, wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair induration, poor to 

I no visible intergranular porosity, bright spotted yellow fluorescence, slow broad streaming cut. Background 
gas while drilling in the Gunton, was 20 - 40 units of total gas. 

I Red River 12,814' MD 12,636' TVD, -10,0074 SS 

I 
The Red River was encountered at a measured depth of 12,814', one feet low ofprognosis. The 

samples were composed oflimestone. The limestone in this area light to medium gray, light to medium 
cream, cream, gray, cream gray, light to medium tan, tan, light to medium cream, trace dark gray 
laminations, fmn, hard, brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate induration, bright scattered green yellow fluorescence, instant slow 

I broad streaming cut. Background gas while drilling in the Red River, was 30 - 40 units oftotal gas. 

Wellbore 6,635' - 13,260'

I After casing was run, drilling resumed at 6:30 am MDT on June 23, 2011. The proposed build was 
three degrees starting at 2,400' MD and drop three degrees at 6,635' MD. While drilling in the Fryburg 

I 
I 

5 



I 

I formation porosity shows were fair. Background gas remained between 100 - 200 units. This decreased 


while drilling ahead to 20 - 100 units at a measured depth of 8,000' - 13,260'. 


I During the evening of July 6, 2011, we continued to drill the vertical. The Dawson Bay, 


I 

Winnipegosis, and Interlake formations all came in low ofprognosis ranging from three to fifteen low. 

Once entering in the Interlake formation which consists ofa dense dolomite ROP continued to slow down. 

Drilling was suspended at 12,142' MD, to replace the BHA and MWD tool. 


From 12,142' to 13,260' MD, the dense dolomite from the Interlake formation came in at 11,902' 

MD and 11,722' TVD. The Gunton formation came in at 12,671' and 12,494' TVD which was four feet 


I below prognosis. The Red River formation came in 12,814' MD and 12,636' TVD which was a foot below 


I 

prognosis. The formation in the Red River consisted of LIMESTONE: Light to medium gray, light to 

medium cream, cream, gray, cream gray, light to medium tan, tan, light to medium cream, trace dark gray 

laminations, firm, hard, brittle, sub·rounded, blocky, platy, sub.angular, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate induration, bright scattered green yellow fluorescence, bright 

pinpoint streaming cut. The rates ofpenetration during these three formations ranged from an average of 
1.0 - 1.8 min/ft.

I Conclusion 

I The Kudrna 1 • 17 was drilled methodically using a high level of attention to detail on every 

I 
aspect of the drilling procedure with a heavy emphasis on safety. In part of the Mission Canyon known as 
the Fryburg marker showed some intergranular porosity. HW gas remained consist from 20 units to over 
160 in the Mission Canyon. 

The Oxy USA, Inc, Kudrna 1·17 reached a total measured depth of 13,260' ft. On July 8, 2011,45 
days after spud date. This was called total depth due to hard-line restrictions. 

I Nathan Schrum, 

Well Site Geologist 


I 
I 
I 
I 
I 
I 
I 
I 
I 
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DAILY LOG OF OPERATIONS 

6:00 AM DEPTH 

I 
DATE I DEPTH FORMATION OPERATIONSFOOTAGE DAY 

14·Jun·2011 Pierre Shale Completed Transfer From upright tanks to new active mud tanks. Repaired a 480 volt 
plug on the #2 Shale shaker. Circulated through surface equipment, post repairs, had no 
leaks. Pickup MWD and RIH for surface test. Circulate at a slow rate due to mud 
running over shakers. Staged pumps up till rate needed to test MWD. Changed out 
transducer. Trouble shoot MWD, performed surface test, good. Pull up and make up bit. 
Tripped in hole to 3024 feet. Circulated 30 feet offbottom, conditioned mud, rig down 
time ended at lloohrs. 6.14.2011. Drill and slide F/3,054' - T/3,305ft. WOB 5-7k, RPM 
166, TOP RPM 60. Pump rate 680 GPM at 3200 PSI, on BTM. Torque 5800. Drill and 
slide F/3305 - T/3425. Lubricate rig and take slow pump rates. 

3,425 371 I 

-----------1=---" ------- -----­
15.)00-2011 Drill ahead F/3425 - T/495 1ft, Slide to hold in tangent section ofwell, Lubricate rig, 18974,951 2 I Greenhorn 

BOP drill, crew change, safety meeting, Cond I Circ hole clean, Deviation survey, , 
I 
I 

Luricate rig/function HCR 5 sec, 

16-J00-2011 Drill ahead F/495 I - T/5973, safety meeting, lubricate rig and top drive, crew change, 
pretour safety meeting, deviation survey and connection, lubricate rig and function 
annulur =28 sec, circ hole remove cuttings. 

17·Joo-2011 

5,973 1022 3 Dakota 

234 Dakota Drill ahead F/5973 - T/6207, safety meeting, lubricate rig and top drive, trouble with 
slides, SPR's, deviation survey and ACC connection time, lube rig, safety meeting, clean 
out fill up line and get trip tank running, POOH F/441 TIS" Drill collars and lay down 
same, check for flow and break bit. lay down mud motor and mwd, UBHO sub called 
threads, change out. 

IS-Jun-2011 

6,207 4 

Drill ahead F/6207 - T/6390, Changed out mud motor, and UBHO sub, programmed 
mwd tool, tested mwd tool, tour operational meeting, tripped in hole from 100' to 2490'. 
Test mwd tools and circulated out slug, completed tripping in hole, F/2490 - T/6207, 
Hole in good condition. Rotary drilled from 6207-6220'. Weatherford tool face monitor 
on rig floor down, effect repairs, tied weatherford tool face into petron system, Slide 
drill F/6220 - T/622 I , unable to slide, Surveyed on connection at 6188' MD, inc =15.74, 
AZM = 234.49 at 6030.90 TVD. Slide drilled F/6248'· T/6249', Rig generators down 
on gen set. Unable to slide drill, rotary drill ahead F/6249' - T/6299, control drill at 
50FPH, with maximum pump and rotary, taking check shots 30' to 45' intervals. start 
slide @6299, not working go back to rotating, rotary drill F/6299· T/6390, H2S drill. 

6,390 Rierdon183 5 
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DAILY LOG OF OPERATIONS 
6:00 AM DEPTH 

DATE DEPTH FOOTAGE DAY FORMATION OPERATIONS 

19-Jun-2011 6,635 245 6 Rierdon Drill ahead F/6390' - T/6635, 1D 12 114" Section for 9 5/8" casing. Sw-vey at 6560. 
Circulated and conditioned mud at 6635' for casing run. POOH to casing shoe at 2175'. 
Cut drill line, Completed POOH, had no excessive drag, hole took proper fill. Bit had 
no wear, unable to pull the mwd probe, weatherford will have to retrieve it at the shop. 
Strapped drill pipe, no correction. safety meeting with both drilling crews. Retrieve 
wear bushing, rig up wyoming casing to run 9.625x53 5# Casing 

20-Jun-2011 6,635 0 7 Rierdon RUN 9 5/8" CASING.MADE UP SHOE TRACK AND TESTED FLOATS. RAN 
21-Jun-2011 6,635 0 8 Rierdon RIUP GREEN'S BOP JACKS & NIPPLE DOWN BOPS TO SET SLIPS WITH 260 

KLBS, ON 9.625 CASING AND INSTALL 13.625" x 5m TO 11" x 10m WELL 
HEAD.( VETCO C-29) CUT CASING AND LAY DOWN CUT JOINT. INSTALL 
WELLHEAD AND DSA RIG DOWN CASING ELEVATORS AND BAlLS. STAB 
BOP STACK. TORQUE ALL CONNECTIONS. PRESSURE TEST WELL HEAD TO 
5000 PSI. 10 .MINUTES. INSTALL HCR LINE, DRILL PIPE ELEVATORS AND 
BAlLS, AND BOP HOLD BACK LINES. CONNECT FLOW LINE AND KILL LINE. 
FUNCTION TEST BLIND RAMS.PRESSURE TEST CHOKE MANIFOLD VALVES 
TO 250 PSI. LOW/6600 PSI. HIGH WHILE CONTINUING TO RIG UP POLLUTION 
PANS AND FLOWLINE UNDER DRILL FLOORPICK UP AND RUN BOP TEST 
PLUG. MAKE UP TOP DRIVE. PRESSURE TEST BOP'S TO 250 PSI. LOW/6600 
PSI. mGH. 

22-Jun-20II 6,635 0 9 Rierdon TESTING BOPE TO 250 LOW AND 6600 HIGH WIGREENS TESTERS. CEMENT 
IN KILL AND CHOKE VALVES, CLEAN OUT TEST OK. TESTED STANDPIPE 
AND PUMP MANIFOLD TO 250 LOW AND 3000 HIGH. ATTEMPTING TO TEST 
,9.625 CASING W/GREENE'S OILFIELD SERVICES, TEST UNIT RUNNING UP 
T/4000 PSI UNABLE TO BUILD ANY HIGHER, TROUBLE SHOOT 
LOOK FOR LEAKS, TEST PUMP AGAINST CLOSED VALVES UNABLE TO 
BUILD PRESSURE, SEALS GONE IN PUMP. INSTALL POLLUTION PAN UNDER 
RIG FLOOR, TEST ROTATING HEAD AND DRILLING CHOKE TO 1500 PSI, 
GOOD . INSTALL WEAR BUSHlNG. PICK UP AND MAKE UP 8 3/8 
DIRECTIONAL BHA. ISSUE SEATING MWD TOOLS INSIDE MONEL. PRESSURE 
TEST CASING TO 5600 PSI. 30 MINUTES. WITH PANnIER PRESSURE 
TESTERS. TIH WITH 8 3/8" BHA ON 5" DRILL PIPE TO 3238'. LUBRICATE RIG 
AND TOP DRIVE. CORRECT PIPE TALLY ON PASON. CONTINUE TIHI FILLING 
PIPE EVERY 20 STNDS AND CIRC TO SHEAR OIL BASE. CHOKE DRILL­
TROUBLE SHOOT PASON CASING PSI GAUGE, AUTO CHOKE NOT 
FUNCTIONING PROPERLY, PERFORM CHOKE DRILL AS PER OXY SOP, 
INSTALL ROTATING HEAD PREPARE TO CIRC AND TAG CEMENT, 

8 
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DAILY LOG OF OPERATIONS 
6:00 AM DEPTH 

DATE IDEPTH FOOTAGE DAY FORMATION OPERATIONS 

23-Jun-20111 6,635 0 10 Rierdon Tripping in the hole and make up Boo, skate ops, lubricate top drive, continue TIH from 
I 3238 to 6427, choke drill, install head and wash bottom@lOOhpm 

24-Jun-20 11 6,946 311 11 Opeche salt Rotate from 6822 to 6835, shode from 6835 to 6840, rotate 6840 to 6865, slide from 
6835 to 6870, rotate from 6870 to 6897, lubricate top drive, slide from 6897 to 6902, 
rotate from 6902 to 6938, slide from 6930 to 6946, rotate from 6946 to 6992. 

2S-Jun-2011 8,305 1359 12 Rierdon DRILL WTIH ROTATION F/8234'T8305', LUBRICATE RIG, TAKE SLOW 
CIRCULATION RATES, DRILL ROTATION F/8305T/8839, GAINS INROP 
ACHIEVED TIIRU LIMESTONES SECTIONS 

26-Jun-20 II Tyler Rotate drill from 8305 to 8838 

27-Jun-2011 

8,354 533 13 

Rotate drill from 8838 to 8863, lubricate rig and top drive, deviation survey accum com, 
Salt 

First Charles 8,838 455 14 
rotate drill from from 8863 to 8900 

28-Jun-2011 Base Last Rotate drill from 9147-9163, conditioning mud and circulate bottom up/buiold pump 
Salt 

8,900 312 15 
20bbl pill, TOOH from 9163 to 8000 mud motor bit function/com 

29-Jun-2011 Drill with rotation from 9163bto 9147, lubricate rig, drill with rotation from 9147 to 
Salt 

9,163 Base Last0 16 
9163, circulate bottom up, prepare to tooh and flow chech the well, pooh for bit from 
9163, continue to pooh, pull mwd probe lid, directional change motor, battreies in mwd 
tools, install mwd tools into the monels and continue to make up bha, surface testmwd, 
make up bit, tih tl6336. 

3O-Jun-20 I I Fryburg CONTINUE TIH WTIH 83/8" D1RECTIONAL ASSEMBLY TI 6600'., INSTALL 
WEATHERFORD ROTATING HEAD. CHANGE LOWER SEAL ON PACKER. SLIP 
AND CUT DRILL LINE. LUBRICATE RIG. CONTINUE TIH WTIH 83/8" 
D1RECTIONAL ASSEMBLY. BREAK CIRCULATION AND TAKE CHECK 
SURVEYWTIH MWD OUTSIDE OF SHOE. TIH F/6551' T/7461'. RE-LOG HOLE 
SECTION FI 7461' TI 7554'. TIH FI 7554' TI 8992'. WASH & REAM TIGlIT HOLE FI 
8992' TI 9055. TIH FI 9055 T/9163, TD UP & FILL PIPE. D1RECTIONAL DRILL 8­
3/8 HOLE FI 9163' TI 9353' ROP 27.1 FPH WOB 5-16 K, 122 SPM @ 505 GPM 
WTIH 2620 PSI. 61 RPM, TQ 13-15, PIU 285, SIO 265, RIW 270 .. D1RECTIONAL 
DRILL 8-3/8 HOLE F/9353' T/9437' ROP 28 FPH WOB 5-16 K, 125 SPM @ 518 
GPMWITH2712 PSI. 61 RPM, TQ 13-15, P1U285, S/0265, RIW 270 
DIRECTIONAL DRILL 8-3/8 HOLE FI 9437' T/9607' ROP 56.6 FPH WOB 5-30 K, 
125 SPM @ 518 GPM WTIH 2970 PSI. 61 RPM, TQ 13-15, PIU 290, SIO 265, RIW 

559 179,163 

270. 
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DAILY LOG OF OPERATIONS 
6:00 AM DEPTH 

DAY IFORMATION OPERATIONSDATE DEPTH FOOTAGE 

461 Lodgepole DIRECTIONAL DRILL 8·318 HOLE F/9607' T/9722 FT ROP 38.3 FPH 
WOB 5·30 K, 125 SPM@ 518 GPMWlTII 2970 PS161 RPM, TQ ]3·15, PIU 290, 
SlO 265, RlW270HOLE TAKING 5.1 BPH. A TOTAL OF 30 BBLS TO THE 
FORMATION. MIXING NEW CARB FOR LCM. CIRCULATE AT A REDUCED 
RATE WHll.,E PREPARING RESERVE MUD TO BE ADDED TO THE SYSTEM. 
CONTINUE TO ADD NEW CARB (CARBONATE) AND 
DYNA FIBER WHll.,E CIRCULATING. DIRECTIONAL DRILL 8-3/8 HOLE F/9722' 
T/9883' ROP 26.8 FPH WOB 15·22 K, 100 SPM @ 408 GPM WITH 2140 PSI. 60 
RPM, TQ ]3·16, PIU 290, SIO 265, RIW 270 

10,183 18I-Jul·2011 

222 Lodgepole10,405 19 DIRECTIONAL DRILL 8·3/8 HOLE FIl0083' Til 0162' ROP 26.3 FPH 
WOB 24·28 K, 100 SPM @ 408 GPM WITH 2190 PSI. 60 RPM, TQ 13-16, PIU 305, 
SIO 270, RIW 290 NON ROTATE: PIU 315K, SIO 275K. DIRECTIONAL DRILL 8·3/8 
HOLE F1l0162' T/10217 FT ROP 18.3 FPH 
WOB 24·28 K, 100 SPM @ 408 GPM WlTII 2190 PSI. 60 RPM, TQ 13-16, PIU 305, 
SIO 270, RIW 290. RECEIVED NBEW ORDERS. STOPPED DRILLING AND 
CIRCULATE HOLE MIXING 150 BLS MUD WITH 30 PPB LCM @ 10.3 PPG. 
PUMP SAME FOLLOWED BY 20 BLS 10.3 PPG DRLG MUD. PUMPED 
WIEGHTED SLUG WELL NOT LOOSING FLUID 
WHll.,E CIRCULATING.FLOW CHECK WELL, WELL STATIC. TOOH 2 STANDS. 
HOSE BROKE ON TOP DRIVE. REPAIR HOSE ON TOP DRIVE. TOOH TO 9,240' 
WHERE ENCOUNTERED TIGHT HOLE IN SALTS. WORK PIPE, CIRCULATE & 
ROTATE THROUGH TIGHT SPOT @ 9,240'. CONTINUE TOOH FI 9240' T/ 6615' 
PULLING THROUGH MINOR TIGHT SPOTS @ 8,990' & 7,700' WITHOUT 
PROBLEMS. WAITING ON ORDERS. MONITORING WELL, WELL STATIC NOT 
LOOSING ANY FLUID. RECEIVED NEW ORDERS TO TRIP BACK IN HOLE AND 
CONTINUE 
DRILLING. TOOH FROM 6615' TO 10175'WASHEDFROM 10175'TO 10229',NO 
FILL. DIRECTIONAL DRILL 8·3/8 HOLE FIl0229 FT TO 10296 
ROP 26.8 FPH WOB 22·25 K, 100 SPM @ 408 GPM WITH 2190 PSI. 
60 RPM, TQ 14·18, PIU 305, SIO 270, RIW 290. MAINTAIN 20 PPB OF LCM IN 
THE SYSTEM. ADDING DEISEL TO MAINTAIN MUD WT. NON ROTATE: PIU 
315K, SIO 275K 

2·Jul·2011 
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DAILY LOG OF OPERA nONS 

6:00 AM DEPTH 

FOOTAGEDATE DEPTH 

6151l,0203·Jul·2011 

11,602 5824·Jul·2011 

FORMAll0N iOPERAll0NS 


20 

DAY 

Middle :DIRECTIONAL DRILL 8-3/8 HOLE F/10296 T/10365 ROP 23 FPH 

Bakken 
 WOB 22-25 K, 110 SPM @449GPM WITI:I 2547 PSI. 60 RPM, TQ 14-18, PIU 305, 

SIO 270, RIW 290. MAINTAIN 20 PPB OF LCM IN THE SYSTEM. ADDlNG 
DEISEL TO MAINTAIN MUD WT @ 10.2 PPG. HOLE NOT TAKING ANY MUD.. 
NON ROTATE: PIU 315K, SlO 275K. DIRECTIONAL DRILL 8-3/8 HOLE F/10365 
T/I0469 ROP 34.6 FPH WOB 25-30 K, 110 SPM @449 GPM WITI:I 2547 PSI. 60 
RPM, TQ 14-18, PIU 305, SIO 270, RIW 290. A TOTAL OF 10 BBLS NON ROTATE: 
PIU 315K, SIO 275K. DIRECTIONAL DRILL ROTATING F/10469' T/11550 ROP = 
40.5'1 HR. WOB 22·25 K, 100 SPM@419GPMWITI:I2547PSI. 60 RPM, TQ 12·19, 
PIU 305, SIO 270, RIW 290. MAINTAIN 20 PPB OF LCM IN THE SYSTEM. 
ADDlNG DEISEL TO MAINTAIN MUD WT @ 10.2 PPG. SURVEY @ 10550' 
DIRECTIONAL DRILL ROTATING F/I0550' T/I0661 ROP =31.71 HR. 
WOB 22-25 K, 100 SPM@419GPMWITI:I2547PSI. 60 RPM, TQ 12.22, PIU 335, 
SIO 280, RIW 285. MAINTAIN 20 PPB OF LCM IN THE 
SYSTEM. DIRECTIONAL DRILL ROTATING F/I0661' T/10750' 
TOPPED FALSE BAKKEN @ 10703' MD 110523 TVD TOPPED THE BAKKEN @ 
10,766' MD 110590 TVD ROP =22.25' 1HR. WOB 22·25 K, 100 SPM @ 419 GPM 
WITI:I 2547 PSI. 60 RPM @ SURF., 120 RPM@MOTOR, TQ 12·18, PIU 335 SIO 
280, RIW 290. MAINTAIN 20 PPB OF LCM IN THE SYSTEM. DIRECTIONAL 
DRILL ROTATING F/10750'TIl0832'ROP= 20.5 1HR. WOB 22-25 K, 100 SPM@ 
419 GPM WITI:I 2547 PSI. 60 RPM, TQ 12·20, PIU 340, SIO 285, RIW 300. 
MAINTAIN 20 PPB OF LCM IN THE 
SYSTEM. DIRECTIONAL DRILL ROTATING F/I0832' T/10928' ROP =241 HR. 
WOB 24-28 K, 100 SPM@ 419 GPM WITI:I 2547 PSI. 60 RPM, TQ 14·18, PIU 335, 
SIO 285, RIW 300. MAINTAIN 20 PPB OF LCM 

DIRECTIONAL DRILL ROTATING F/11505' T/11580' ROP = 25' 1HR. 
Bakken iWOB 26·32 K, 100 SPM@419GPMWITI:I2250PSI. 60 RPM, TQ 13·18, PIU 335, 

21 Middle 

SlO 285, RIW 300. MAINTAIN 10.2 • 10.3 PPG WITI:I 20 PPB OF LCM IN THE 
SYSTEM. DIRECTIONAL DRILL ROTATING F/11580' T/I1630 ROP = 20' 1HR. 
WOB 26-32 K, 100 SPM @ 419 GPM WITI:I 2250 PSI. 
60 RPM, TQ 13·18, PIU 335, SIO 285, RIW 300. MAINTAIN 10.2· 10.3 PPG WITI:I 
20 PPB OF LCM IN THE SYSTEM. CIR AND CONDmON THE MUD WHILE 
PREPARING TO SPOT 30 PPB LCM PILL TO PULL OUT OF THE HOLE. PUMP 
200 BLS 30 PPB LCM FOLLOWED BY 20 BLS DRILL MUD AND PUMP 55 BLS 
WEIGHTED SLUG. FLOW CHECK WELL· WELL STATIC. TOOH TO CHG BIT & 
MOTOR. LAY DOWN BIT AND DIRECTIONAL TOOLS ( MOTOR, MWD AND 
UBHO SUB ) PIU MOTOR AND UBHO SUB. SURFACE TESTED DIRECTIONAL 
EQUIPMENT, OK. MIU BIT. TIH WITI:I 8·3/8 DIRECTIONAL ASSEMBLY T/6748' 
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DAILY LOG OF OPERATIONS 
6:00 AM DEPTH 

DATE FOOTAGE DAYDEPTH 

445-Jul·2011 11,674 22 

236-Jul-2011 12,117 i 443 

I 
I 

12,142 25 247-Jul·2011 

FORMATION 

Duperow 

Interlake 

Interlake 

OPERATIONS 

FLOW C:IlliCK: CONTINUE TO TRIP IN THE HOLE FROM 6748' WITH 8·318 
DIRECTIONAL ASSEMBLY TO 11630'. DIRECTIONAL DRILL ROTATING FIl1630 
T/11674' ROP == 29' I HR. WOB 20-23 K, 100 SPM @ 419 GPM WITH 2600 PSI. 60 
RPM, TQ 14-16K, P/u 335, SIO 285, RIW 300. MAINTAIN 10.2 - 10.3 PPG WITH 20 
PPB OF LCM IN THE SYSTEM. CHANGE OUT ROTATING HEAD BEARING 
ASSEMBLY DUE TO LEAKING PACKER. RELOG HOLE F/11632' Til 1674'. 
DIRECTIONAL DRILL ROTATING F/11674' Til 1714' ROP =40' 1HR. WOB 27-30 K, 
100 SPM @419 GPM WITH 2600 PSI. 60 RPM, TQ 14-16K, P/u 335, SIO 285, RIW 
300. MAINTAIN 10.2 - 10.3 PPG WITH 20 PPB OF LCM IN THE SYSTEM. 

DIRECTIONAL DRILL ROTATING F111714' T/11971' ROP = 42.81 HR. 

WOB 27-30 K, 100 SPM @419 GPM WITH 2240 PSI. 60 RPM, TQ 14-16K, P/u 335, 

S/O 285, RfW 300. MAINTAIN 10.2 - 10.3 PPG WITH 20 PPB OF LCM IN THE 

SYSTEM. ClRCillATE BTTM UP FOR BIT TRIP. MIX 200 BBLS OF 30 PPB LCM 

PILL TO SPOT IN HOLE FOR LOSSES. PUMP 200 BBLS OF 30 PPB LCM, 29 

BBLS OF DRILL WI MUD AND 55 BBLS OF 

SLUG. CLEAR LINES. FLOW CHECK, OK. POOH FROM 12117' TO 8800'. 


POOH TO CHECK BIT # 6. THE BIT WAS DAMAGED AND CANNOT BE 
REPAIRED. PICTURES E-MAILED TO OFFICE. CLEAN RIG FLOOR AND 
SERVICE RIG. PULLED MWD PROBE. LAY DOWN 6.75" DIRECTIONAL TOOLS 
AND 5" HWDP,IN PREPARATION TO REDUCE HOLE SIZE TO 7.875". THE 6.25" 
DIRECTIONAL TOOLS AND THE 4.5" HWDP WILL BE AT RIG, THIS MORNING. 
SLIP AND CUT DRILL LINE. PICK UP 7-7/8 DRILLING ASSEMBLY: MOTOR, 
UBHO SUB,MWD. STRAP 39 JOINTS OF 4.5" HWDP. CHANGE ELEVATORS. 
SERVICED RIG, AND INSPECTED TOP DRIVE. PRECISION PJSM, AND JSA'S. 
PIUP 51 JOINTS OF 4.5" HWDP. BIT DEPTH 1656'. TRIPPING IN HOLE WITHBHA 
# 9 AND BIT # 7 TO 7686'. 

TRIP IN HOLE FROM 7686' TO 11877'. HOLE CONDmON IS GOOD. WASH AND 
REAM FROM 11877' TO 12117'. FAN BOTTOM, FOR DEBRIS, FROM BIT # 6. 
HAD NO UNDER GAUGED HOLE. DRILL FROM 12117' TO 12230· ( 113',37.6' 
'AROP). WOB - 28K, GPM 395 @2930PSI., TORQUE - 17300 FT/LBS.. NO MUD 
LOSSES. MAINTAIN LCM IN MUD SYSTEM. DRILL FROM 12230' Til 2348' ( 118', 
39.3' AROP ). WOB - 28K, GPM 395 @ 2930 PSI., TORQUE - 17300 FTILBS.. NO 
MUD LOSSES. MAINTAIN LCM IN MUD SYSTEM. DRILL FROM 12348' Til 2443 ( 
95', 38' AROP ). 
WOB - 29K, GPM 395 @ 2930 PSI., TORQUE· 17300 FTILBS.. NO MUD LOSSES. 
MAINTAIN LCM IN MUD SYSTEM. SERVICE RIG . DRILL FROM 12719' to 12917 
( 198', 33' AROP ). WOB - 30K, GPM 395 @ 2930 PSI., TORQUE - 17300 FTILBS.. 
NO MUD LOSSES. MAINTAIN LCM IN MUD SYSTEM 

I 
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-------------------
BIT RECORD 


BIT BIT BIT BIT SERIAL JET DEPTH HRS ACC MUD 

NO. SIZE MFGR TYPE l!2:. SIZE OUT FTGE RUN HRS FTIHR WOB RPM SPM DEV PP WTIVIS 

14.75 Smith XRT 37074 3x20 2175 2175 12.92 28.85 70 25/30 1451145 60 0 2223 9.2/31 

2 14.75 Smith XRT 37074 3x20 2175 2175 54.5 72.75 70 25/30 145/145 60 0-2 2542 9.45/34 

3 12.25 Security FX65M 1165822 6x13 3054 879 16.75 23.75 50 5112 1751175 60 2-18 2659 9.6/107 

4 8.375 Security MSI JD7539 6x16 9163 6109 93.5 110.5 63 3/3 60/60 60 2-18 2621 10.2/66 

5 8.375 Smith Msi JY9498 6x16 11630 2494 79.5 101.5 36 3/4 60/61 61 2-19 2622 10.2/67 

6 8.385 Security FM2465 5008596 4x20 12117 437 13.5 18.75 36 10/33 60/60 62 2-17 2502 10.2/55 

7 7.875 Hughes Q506FX 70119038 6x14 13260 1143 26.25 32 38 25/30 50/60 58 2-18 2967 10.2/62 
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-------------------
MUD RECORD 


i APIJIIPH CORR 
ypTWL SOLIDS CUMMCOSTES CHLOMVIS PV GELS CAKEWT OWRDATE I DEPm 

9715-Jun-20III 4585 42 12 51719 650 30,000 2.00 ' 15.509.8 2 86114 $23,632.00 

57 10 6/11112 407 28,000 2.005909 29 15.6016-Jun-2011 9.9 2 84116 $26,722.00 

7/13/14 2.006207 65 2 33 12 386 34,000 15.40 8411617-Jun-2011 10.1 $33,709.00 

30,0002 11 7113/15 420 2.0018-Jun-2011 6207 10.1 60 23 14.20 82118 $36,290.00 

32,00028 28 10 8/11112 665 2.00 14.0019-Jun-2011 6635 10 2 81119 $40,459.00 

74 6110111 637 33,000 2.00 15.4022 1020-Jun-2011 6635 10.1 4 81/19 $40,809.00 

7111112 732 33,000 2.0066 2 23 10 14.20 81/1921-Jun-2011 6635 10.2 $41,159.00 

6111112 698 33,0002 24 10 2.00 14.20 8111922-Jun-2011 6635 10.2 66 $41,159.00 

37 9/13/14 464 2.0023-Jun-2011 6666 76 10 34,000 14.00 81/1910 2 $44,340.00 

9/15116 24,0008735 71 41 12 614 2.00 18.00 7912126-Jun-2011 10 2 $53,694.00 

24,000 17.602 39 12 8114116 846 2.00 84/1627-Jun-2011 9049 10.1 64 $59,688.00 

11/16/18 717 22,000 2.00 17.7028-Jun-2011 2 33 12 84/169163 10.4 81 $64,295.00 

685 22,000 2.002 34 12 8114/16 15.70 86114 N/A29-Jun-2011 9358 10.4 86 I 

7115118 20,00083 34 14 690 2.00 14.8030-Jun-2011 9890 10.3 2 81119 N/A 

13 4110118 705 20,000 2.0083 36 14.80I-Jul-20ll 10229 10.3 2 82118 N/A 

6/9119 715 20,000 2.002-Jul-2011 10793 10.3 2 38 14.80 83/1760 10 N/A 

715 30,000 2.002 10 4/11118 14.20 821183-Jul-2011 11388 10.2 55 38 N/A 

6111118 715 20,000 2.0058 29 12 13.804-Jul-2011 11630 10.1 2 84116 N/A 

9/13/20 30,00056 29 15 720 2.00 11.20 84/165-Jul-2011 12116 10.2 2 N/A 

725 20,000 2.0031 13 8112118 12.90 82/186-Jul-2011 12116 10.1 65 2 N/A 

25 9/16/18 705 20,000 2.0013 14.00 85/157-Jul-20l1 12671 10.2 62 2 N/A 

10/14/18 717 20,000 2.0010.2 13 13.00 831178-Jul-20l1 13261 65 2 26 N/A 
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------------------­
FORMATION TOPS 

Oxy USA, INC 
Kudl'nal-17 
Section 17 T141N R97W Dunn County, North Dakota 

~~~~~~~ ~ ~ ~ ~ 

FORMATION Kudl'nal-17 Kudmal-17 
KB2562 IKB 2562 
Sample Tops PrognosIs Tops 

Greenhorn * * • 4692 
• 

Mowry • • • 5168 
Dakota • • • 5527 , 

Rierdon • • • 6358 
Pine Salt * • * * 
Tyler 8375 8199 • 8199 
KibbeyUme 8756 8580 * 8581 
Charles 8,950 8,774 • 8775 
Base Last Charles Salt 9,301 9,124 • 9122 
Mission Canyon 9,490 9,313 • 9302 
Fryburg GR marker 9,665 9,488 * 9478 
Lodgepole 10,010 9,833 • 9805 
False Bakken 10,723 i 10,547 • 10547 
Upper Bakken Shale 10,758 10,581 • 10562 

-----­ -~ ~~~~-

Middle Bakken 10,766 10,590 • • 
Middle Bakken Target • • * * 
Lower Bakken Shale • * • • 
Three Forks 10,801 I 10,625 * 10597 
Birdbear 11,000 1 10,823 • 10791 
Duperow 11,074 10,897 * 10884 
Dawson Bay 11,540 11,363 * 11348 
Winnipegosis 11,733 11,556 • 11553 
Interlake 11,902 11,722 • 11719 
Gunton 12,671 12,494 , • 12490 
Red River 12,814 12,636 , • 12635 
• = not logged 
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I 

• SURVEY REPORT 
I Report Date: 7/812011 

I 
Customer: OXY Field: Kudrna 
Job Name: 4021731 Rig: Precision 426Weatherlord~' Well Name: Kudrna 1·17 Rig Loc: Dunn County 

Survey Calculation Method: Minimum Curvature 


I Magnetic Target Total Magnetic Magnetic Grid 

Reference Direction Magnetic Field Dip Angle Declination Convergence Correction 


True North 236.92deg 56348nT 72.44deg 8.30 deg O.OOdeg 8.30 deg


I Survey Depth INC AZ. TVD NS EW 

Tie-On 2049.00ft O.80deg 334.50deg 2048.95 ft -2.61 ft -3.89 ft 

I Well Head 
Depth Inc Azm TVD NS EW vSect Dogleg 

(ft) (deg) (deg) (ft) (ft) (ft) (ft) (degI10Oft) 

I 2242.00 0.69 39.49 2241.94 -0.50 -3.73 3.40 0.42 

I 
I 

2336.00 0.73 272.71 2335.93 -0.03 -3.97 3.34 1.35 
2368.00 1.39 251.13 2367.93 -0.15 -4.54 3.88 2.38 
2399.00 2.90 246.56 2398.91 -0.58 -5.62 5.02 4.90 
2431.00 4.35 244.97 2430.84 -1.42 -7.46 7.02 4.54 

2463.00 6.00 245.13 2462.71 -2.63 -10.07 9.88 5.16 
2494.00 6.99 244.32 2493.51 -4.13 -13.24 13.35 3.21 

2524.00 7.79 242.44 2523.26 -5.86 -16.69 17.19 2.79 
2555.00 8.54 239.73 2553.95 -8.00 -20.54 21.58 2.72 

2587.00 8.87 240.27 2585.58 -10.42 -24.74 26.41 1.06

I 2617.00 9.52 238.86 2615.19 -12.85 -28.87 31.20 2.29 

I 
I 

2649.00 10.13 240.07 2646.72 -15.62 -33.57 36.66 2.01 

2681.00 10.84 240.67 2678.19 -18.50 -38.64 42.47 2.24 

2712.00 11.35 240.71 2708.61 -21.42 -43.84 48.42 1.65 

2743.00 12.24 240.07 2738.95 -24.55 -49.35 54.75 2.90 

2773.00 13.04 240.37 2768.23 -27.81 -55.04 61.30 2.68 

2804.00 14.23 238.86 2798.35 -31.51 -61.35 68.60 4.01 

2835.00 15.13 238.78 2828.34 -35.58 -68.07 76.45 2.90 

I 
2867.00 16.28 238.39 2859.14 -40.09 -75.46 85.11 3.61 

2899.00 17.25 238.06 2889.78 -44.95 -83.30 94.34 3.05 

2931.00 17.59 238.37 2920.32 -so.00 -91.45 103.92 1.10 

2962.00 17.89 238.18 2949.84 -54.97 -99.48 113.36 0,99 

2994.00 18.31 238.12 2980.26 -60.21 -107.93 123.30 1.31 

I 3088.00 19.19 238.55 3069.27 -76.07 -133.64 153.50 0.95 

I 
3182.00 19.56 238.64 . 3157.95 -92.32 -160.26 184.67 0.39 

3272.00 19.32 236.83 3242.82 -108.31 -185.59 214.62 0.72 

3367.00 19.17 237.47 3332.51 -125.29 -211.89 245.93 0.27 

3462.00 17.79 236.81 3422.61 -141.63 -237.19 276.04 1.47 

I 
3556.00 16.42 236.82 3512.45 -156.76 -260.33 303.69 1.46 

3649.00 16.33 237.62 3601.67 -170.95 -282.37 329.91 0.26 

3744.00 16.30 238.93 3692.85 -184.99 -305.07 356.59 0.39 

3837.00 16.92 238.52 3781.97 -198.79 -327.79 383.16 0.68 

3930.00 16.76 235.20 3870.98 -213.51 -350.34 410.09 1.05

I 4024.00 15.66 232.11 3961.24 -229.04 -371.46 436.28 1.49 

4120.00 16.24 236.84 4053.55 -244.34 -392.95 462.62 1.48 

I 

I 




I 
I 

Well Head 
Depth Inc Azrn TVD NS EW vSect Dogleg 

(tt) (deg) (deg) (tt) (tt) (tt) (tt) (deg/100ft) 

4213.00 16.80 240.95 4142.72 -257.98 -415.58 489.03 1.39 

I 4308.00 16.46 237.29 4233.74 -271.92 -438.91 516.18 1.16 

I 
I 

4402.00 17.10 235.92 4323.74 -286.86 -461.56 543.32 0.80 
4494.00 16.73 235.10 4411.76 -302.01 -483.63 570.08 0.48 
4585.00 16.16 235.46 4499.04 -316.69 -504.80 595.83 0.64 
4679.00 17.06 239.19 4589.12 -331.17 -527.42 622.68 1.48 
4770.00 16.85 233.98 4676.17 -345.76 -549.55 649.19 1.68 
4865.00 16.68 234.27 4767.13 -361.82 -571.76 676.56 0.20 
4959.00 15.96 236.73 4857.34 -376.79 -593.51 702.96 1.06 

I 
5053.00 15.94 238.15 4947.72 -390.69 -615.28 728.79 0.42 
5149.00 16.36 236.31 5039.94 -405.14 -637.73 755.49 0.69 
5243.00 15.98 236.19 5130.22 -419.69 -659.50 781.67 0.41 

I 
5335.00 15.83 236.69 5218.70 -433.63 -680.50 806.88 0.22 
5429.00 15.64 236.62 5309.17 -447.64 -701.80 832.37 0.20 
5523.00 16.60 238.87 5399.48 -461.55 -723.88 858.46 1.22 

I 
5618.00 17.39 240.15 5490.33 -475.63 -747.80 886.20 0.92 
5713.00 17.19 240.40 5581.03 -489.63 -772.32 914.38 0.22 
5810.00 18.36 241.31 5673.40 -504.05 -798.19 943.92 1.24 
5906.00 19.87 241.29 5764.11 -519.14 -825.76 975.27 1.57 

I 
5968.00 18.81 239.99 5822.61 -529.20 -843.66 995.76 1.85 
5999.00 18.14 239.05 5852.01 -534.19 -852.13 1005.57 2.37 
6029.00 17.70 238.80 5880.55 -538.95 -860.03 1014.79 1.49 
6061.00 17.12 236.95 5911.09 -544.04 -868.14 1024.37 2.51 
6093.00 17.05 236.23 5941.68 -549.22 -875.99 1033.77 0.70

I 6124.00 16.61 235.87 5971.35 -554.23 -883.43 1042.74 1.46 

:1 
I 

6188.00 15.74 234.49 6032.82 -564.40 -898.07 1060.56 1.49 
6233.00 15.40 233.38 6076.16 -571.51 -907.84 1072.62 1.00 
6281.00 15.34 233.24 6122.45 -579.11 -918.04 1085.32 0.15 
6323.00 15.12 232.19 6162.97 -585.80 -926.82 1096.32 0.84 
6373.00 15.15 231.72 6211.24 -593.84 -937.10 1109.33 0.25 
6420.00 14.77 230.63 6256.64 ..6Q1.45 -946.55 1121.40 1.01 
6466.00 14.75 230.19 6301.13 ..6Q8.92 -955.58 1133.04 0.25 

I 
6511.00 14.10 229.14 6344.71 -616.17 -964.13 1144.16 1.56 
6560.00 13.83 228.41 6392.26 -623.96 -973.02 1155.87 0.66 
6573.00 13.75 228.06 6404.88 -626.03 -975.33 1158.93 0.89 
6649.00 13.57 228.96 6478.74 -637.92 -988.78 1176.69 0.37 
6681.00 12.47 227.27 6509.91 -642.73 -994.15 1183.81 3.64 

I 6713.00 10.72 226.82 6541.26 -647.11 -998.86 1190.15 5.48 

I 
I 

6745.00 8.89 225.86 6572.79 -650.87 -1002.80 1195.50 5.74 
6776.00 7.43 228.64 6603.47 -653.86 -1006.02 1199.84 4.88 
6806.00 6.68 229.24 6633.25 -656.28 -1008.80 1203.49 2.51 
6838.00 6.40 229.71 6665.04 -658.65 -1011.57 1207.10 0.89 
6870.00 5.67 231.10 6696.86 -660.79 -1014.16 1210.44 2.33 
6902.00 5.09 233.16 6728.72 -662.64 -1016.53 1213.43 1.91 
6933.00 4.15 233.15 6759.62 -664.14 -1018.53 1215.92 3.03 
6964.00 2.87 225.68 6790.56 -665.35 -1019.98 1217.81 4.38 
6996.00 1.50 217.82 6822.54 -666.24 -1020.81 1218.99 4.37

I 7028.00 0.56 155.25 6854.53 -666.71 -1021.00 1219.41 4.18 
7091.00 3.31 72.60 6917.50 -666.45 -1019.14 1217.70 5.22 
7124.00 3.68 70.21 6950.43 -665.81 -1017.23 1215.75 1.20 

I 

I 




II 

I Well Head 

Depth Inc Azm TVD NS EW vSect Dogleg
(ft) (deg) (deg) (ft) (ft) (ft) (ft) (degl100ft) 

7216.00 3.72 65.25 7042.24 -663.56 -1011.74 1209.92 0.35

I 7310.00 3.10 63.56 7136.08 -661.15 -1006.70 1204.38 0.67 

I 
7402.00 3.04 49.59 7227.94 -658.46 -1002.61 1199.49 0.81 
7495.00 2.62 60.06 7320.83 -655.80 -998.89 1194.92 0.71 
7588.00 3.17 54.38 7413.71 -653.24 -994.96 1190.23 0.67 

I 
I 

7683.00 2.77 56.25 7508.59 -650.44 -990.92 1185.31 0.43 
7775.00 3.43 56.48 7600.45 -647.68 -986.77 1180.34 0.72 
7871.00 3.36 54.99 7696.28 -644.48 -982.08 1174.65 0.12 
7963.00 3.48 58.05 7788.12 -641.46 -977.50 1169.17 0.24 
8059.00 3.34 51.27 7883.95 -638.17 -972.84 1163.47 0.44 
8152.00 3.15 50.85 7976.80 -634.86 -968.75 1158.23 0.21 
8247.00 2.87 58.00 8071.67 -631.95 -964.71 1153.26 0.49 
8340.00 2.54 52.89 8164.56 -629.47 -961.09 1148.88 0.44 
8433.00 2.77 49.53 8257.46 -626.77 -957.74 1144.59 0.30 

I 8525.00 2.59 37.86 8349.36 -623.69 -954.77 1140.42 0.62 

I 
I 

8619.00 2.31 42.51 8443.28 -620.61 -952.19 1136.58 0.37 
8714.00 2.13 43.27 8538.21 -617.92 -949.68 1133.01 0.19 
8808.00 1.93 35.29 8632.15 -615.35 -947.57 1129.84 0.37 
8899.00 1.98 40.16 8723.10 -612.90 -945.67 1126.91 0.19 
8996.00 1.53 41.74 8820.05 -610.65 -943.73 1124.06 0.47 
9089.00 1.58 36.98 8913.02 -608.70 -942.13 1121.66 0.15 
9184.00 1.38 41.77 9007.98 -606.80 -940.58 1119.32 0.25 
9279.00 1.70 43.05 9102.95 -604.92 -938.86 1116.85 0.34 
9371.00 0.70 39.46 9194.93 -603.49 -937.57 1114.99 1.09

I 9466.00 0.56 39.58 9289.92 -602.68 -936.90 1113.99 0.15 

I 
I 

9559.00 0.58 44.09 9382.92 -601.99 -936.29 1113.10 0.05 
9651.00 0.58 29.75 9474.91 -601.26 -935.73 1112.23 0.16 
9744.00 0.60 39.65 9567.91 -600.47 -935.19 1111.35 0.11 
9838.00 0.49 34.39 9661.90 -599.76 -934.65 1110.50 0.13 

9932.00 0.63 188.12 9755.90 -599.94 -934.49 1110.47 1.16 

10024.00 0.66 175.13 9847.90 -600.97 -934.52 1111.06 0.16 

10116.00 0.73 184.41 9939.89 -602.08 -934.52 1111.66 0.14 

10212.00 0.63 189.08 10035.88 -603.21 -934.65 1112.39 0.12 

I 
10306.00 0.44 174.68 10129.88 -604.08 -934.70 1112.91 0.25 

10400.00 0.28 149.43 10223.88 -604.64 -934.55 1113.08 0.24 

10492.00 0.38 111.86 10315.87 -604.95 -934.15 1112.92 0.25 

10584.00 0.36 106.91 10407.87 -605.14 -933.59 1112.56 0.04 

I 10678.00 0.31 141.26 10501.87 -605.43 -933.15 1112.34 0.22 

I 
I 

10772.00 0.20 142.04 10595.87 -605.76 -932.89 1112.30 0.12 

10867.00 0.16 259.31 10690.87 -605.91 -932.92 1112.41 0.32 

10961.00 0.49 231.95 10784.87 -606.18 -933.36 1112.93 0.38 

11055.00 0.66 236.61 10878.86 -606.73 -934.13 1113.88 0.19 

11149.00 0.56 215.44 10972.86 -607.40 -934.85 1114.84 0.26 

11241.00 0.51 208.65 11064.85 -608.13 -935.31 1115.62 0.09 

11334.00 0.56 219.25 11157.85 -608.84 -935.79 1116.42 0.12 

11426.00 0.64 191.57 11249.84 -609.69 -936.18 1117.21 0.32 
11521.00 0.84 195.99 11344.84 -610.88 -936.48 1118.11 0.22

I 11605.00 0.75 205.65 11428.83 -611.97 -936.89 1119.04 0.19 
11710.00 0.74 215.08 11533.82 -613.15 -937.57 1120.26 0.12 
11803.00 0.69 221.85 11626.81 -614.05 -938.29 1121.36 0.11 

I 

I 
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I 
I Well Head 

Depth Inc Azm TVD NS EW VSect Dogleg
(ft) (deg) (deg) (ft) (ft) (ft) (ft) (degJ100ft) 

I 	
11897.00 0.22 172.44 11720.81 -614.65 -938.65 1121.98 0.61 
11991.00 0.49 185.91 

I 

11814.81 -615.23 -938.66 1122.31 0.30 
12101.00 0.74 233.49 11924.80 -616.12 -939.28 1123.32 0.50 
12195.71 0.78 236.38 12019.50 -616.84 -940.31 1124.57 0.06 
12291.00 0.66 231.91 12114.79 -617.54 -941.28 1125.77 0.14 

I 
12386.00 0.92 239.92 12209.78 -618.26 -942.37 1127.08 0.30 
12482.00 0.91 233.27 12305.76 -619.10 -943.65 1128.61 0.11 
12577.00 1.00 240.39 12400.75 -619.96 -944.98 1130.19 0.16 
12671.00 0.91 248.58 12494.74 -620.64 -946.38 1131.74 0.17 

I 
12764.00 0.66 262.21 12587.73 -620.99 -947.60 1132.94 0.33 
12856.00 0.63 262.54 12679.72 -621.12 -948.63 1133.88 0.03 
12951.00 0.66 290.67 12774.72 -621.00 -949.66 1134.67 0.33 
13044.00 0.56 264.76 12867.71 -620.85 -950.61 1135.39 0.31 
13138.00 0.51 292.87 12961.71 -620.73 -951.46 1136.03 0.28 

I 13203.00 0.60 296.66 13026.71 -620.46 -952.03 1136.37 0.15 

~~--"-""------- ~----~.--~~..--~-~..---~..--"--'-"--"--"-"~-'-.-"--"--"_ .._-..-" ­

I Vertical Section is 1136.68 ft along the target direction of 236.92 OOg at a measured depth of 13261.65 ft. 
Horizontal Displacement is 1136.68 ft along the well bore azimuth of 236.93 deg. 

The total correction is 8.30 deg relative to True North. 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http:13261.65
http:13026.71
http:13203.00
http:12961.71
http:13138.00
http:12867.71
http:13044.00
http:12774.72
http:12951.00
http:12679.72
http:12856.00
http:12587.73
http:12764.00
http:12494.74
http:12671.00
http:12400.75
http:12577.00
http:12305.76
http:12482.00
http:12209.78
http:12386.00
http:12114.79
http:12291.00
http:12019.50
http:12195.71
http:11924.80
http:12101.00
http:11814.81
http:11991.00
http:11720.81
http:11897.00


I 


I 
I OxyUSA,INC 

Kudrna 1-17 
Section 17 T141N R97W 
Dunn County, North Dakota 
API# 33-025-01351 

I SAMPLE DESCRIPTIONS 
Vertical & Curve 

I 5,000' 13,261' MD 

Began logging at 5,000' 

I 5000-5030 

I 5030-5060 

I 5060- 5090 

I 5090 - 5120 

I 
5120-5150 

I 
5150 - 5180 

I 
I 


5180- 5210 


I 
 5210-5240 


I 5240-5270 

I 5270-5300 

I 

I 


SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, weak cloudy 
cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, dull instant 
cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very Iimey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, slow 
pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, dull instant 
cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, slow 
pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very Iimey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very Hmey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, dull instant 
cut. 
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I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5300- 5330 

5330 5360 

5360- 5390 

5390 - 5420 

5420 5450 

5450 5480 

5480-5510 

5510 - 5540 

5540 5570 

5570 5600 

5600- 5630 

5630-5660 

5660 5690 

5690 5720 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, dull instant 
cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak broad 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, patchy yellow green fluorescence, dull pinpoint 
slow streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, dull 
instant pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, dull 
instant pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, 
instant cloudy milky cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, 
instant pinpoint dull streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, silty, scattered yellow green fluorescence, weak 
streaming cut. 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 
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5720 - 5750 

5750- 5780 

5780- 5810 

5810 - 5840 

5840- 5870 

5870 -5900 

5900- 5930 

5930 - 5960 

5960 - 5990 

5990 -6020 

6020-6050 

6050 -6080 

6080 - 6110 

6110- 6140 

SHALE: Light to medium gray, dark gray, very limey, slightly calcareous, light to 
medium gray anhydrite, trace limestone, scattered yellow green fluorescence, weak 
streaming cut. 

SANDSTONE: White, clear, tan to light brown, firm to hard, quartzose, microcrystalline 
to grainy, trace shale, gray to dark gray, pasty, spotted yellow green fluorescence, dull 
cloudy, slight streaming cut. 

SANDSTONE: White, clear, tan to light brown, firm to hard, microcrystalline to grainy, 
trace shale, gray to dark gray, pasty, spotted yellow green fluorescence, dull cloudy, 
slight streaming cut. 

SANDSTONE: White, clear, tan to light brown, firm to hard, microcrystalline to grainy, 
trace shale, gray to dark gray, pasty, trace anhydrite, cream to light brown, spotted 
yellow green fluorescence, cloudy, slight streaming cut. 

SANDSTONE: White, clear, tan to light brown, firm to hard, microcrystalline to grainy, 
trace shale, gray to dark gray, pasty, trace anhydrite, cream to light brown, spotted 
yellow green fluorescence, slight streaming cut. 

SANDSTONE: White, clear, tan to light brown, firm to hard, microcrystalline to grainy, 
trace shale, gray to dark gray, pasty, trace anhydrite, cream to light brown, spotted 
yellow green fluorescence, cloudy weak streaming cut. 

SHALE: Green, light tan to brown, pasty, fissile, waxy, trace limestone, gray, cream, 
white, gritty, trace sandstone, white, clear, firm to hard, scatter white fluorescence, dull 
cut. 

SHALE: Gray to dark gray, white, cream, pasty, waxy, trace sandstone, orange clear, 
fum to hard, spotted fluorescence, dim yellow cloudy cut. 

SHALE: Gray to dark gray, red, white, cream, pasty, waxy, trace sandstone, orange clear, 
firm to hard, scattered fluorescence, dull yellow cloudy cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, instant bright milky cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright slow broad streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan. cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation. slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright milky cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, instant pinpoint streaming cut. 
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6140-6170 

6170 - 6200 

6200-6230 

6230-6260 

6260-6290 

6290-6320 

6320- 6350 

6350 - 6380 

6380-6410 

6410 - 6440 

6440-6470 

6470-6500 

6500-6530 

6530 -6560 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright slow broad streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, instant pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellowish green fluorescence, instant pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellowish green fluorescence, instant yellow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellowish green fluorescence, instant yellow green pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, moderate limestone, 
silty, even dull yellow fluorescence, cloudy pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
even cloudy yellow fluorescence, yellow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
cloudy yellow fluorescence, instant green yellow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, sandstone, gritty, 
silty, cloudy yellow fluorescence, slow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
cloudy yellow fluorescence, instant pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
spotted cloudy yellow fluorescence, slow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, instant pinpoint streaming cut 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
cloudy yellow fluorescence, instant green yellow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright slow broad streaming cut. 
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6560- 6590 

6590-6620 

6620- 6635 

6635 - 6660 

6660-6690 

6690-6720 

6720-6750 

6750 -6780 

6780-6810 

6810 - 6840 

6840 - 6870 

6870 -6900 

6900 - 6930 

6930-6960 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, moderate calcareous, light to medium gray anhydrite, trace limestone, silty, 
spotted cloudy yellow fluorescence, slow pinpoint streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
even yellow green fluorescence, bright milky cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, moderate 
salt, clear, limestone cementation, slightly calcareous, light to medium gray anhydrite, 
trace limestone, silty, even yellow green fluorescence, instant milky cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray, moderate salt, clear, anhydrite, 
trace limestone, bright milky fluorescence, slow pin point streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, slightly calcareous, light to medium gray anhydrite, trace limestone, silty, 
dull yellow fluorescence, slow milky yellow pin point streaming cut. 

SHALE: Red, light to medium gray, dark gray, limestone cementation, calcareous, light 
to medium gray anhydrite, trace limestone, silty, dim scattered fluorescence, dull milky 
point streaming cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, calcareous, light to medium gray anhydrite, trace limestone, silty, bright 
spotted fluorescence, instant cloudy pin point cut. 

SHALE: Light to medium gray, dark gray, light to medium tan, cream tan, tan, limestone 
cementation, calcareous, light to medium gray anhydrite, trace limestone, silty, bright 
scattered fluorescence, instant milky pin point cut. 

SHALE: White, light to medium gray, dark gray, light to medium tan, cream tan, tan, 
limestone cementation, slightly calcareous, light to medium gray anhydrite, trace 
limestone, silty, bright scattered fluorescence, instant milky pin point cut. 

LIMESTONE: White to buff, brown, gray, dolomitic, shale, red, gray, purple, silty, 
gypsum, anhydrite, gray, white, light brown to tan, cementation, calcareous, bright 
spotted fluorescence, instant cloudy pin point cut. 

LIMESTONE: White to buff, brown, gray, dolomitic, shale, red, gray, purple, gritty, 
gypsum, anhydrite, gray, white, light brown to tan, cementation, calcareous, bright 
spotted fluorescence, instant cloudy pin point cut. 

LIMESTONE: White to buff, brown, gray, dolomitic, shale, red, gray, purple, gritty, 
gypsum, anhydrite, gray, white, light brown to tan, cementation, calcareous, bright 
spotted fluorescence, instant cloudy pin point cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
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6960 6990 

6990 7020 

7020 7050 

7050 7080 

7080 -7110 

7110 7140 

7140 7170 

7170 7200 

7200 7230 

7230 7260 

microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SHALE: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, weak induration, limestone in part, moderately calcareous, 
microcrystalline, moderately argillaceous, weak to moderate induration, trace to moderate 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

SALT: White, opaque, translucent, trace medium gray brown limestone, anhydrite: Light 
to medium red, light to medium tan, off-white, soft, gummy, chalky in part, slightly 
argillaceous, weak induration, limestone in part, moderately calcareous, microcrystalline, 
moderately argillaceous, weak to moderate induration, trace light red shale, no 
fluorescence, no cut. 

SALT: White, opaque, translucent, trace medium gray brown limestone, anhydrite: Light 
to medium red, light to medium tan, off-white, soft, gummy, chalky in part, slightly 
argillaceous, weak induration, limestone in part, moderately calcareous, microcrystalline, 
moderately argillaceous, weak to moderate induration, trace light red shale, no 
fluorescence, no cut. 

ANHYDRITE: Light to medium red, red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, green fluorescence, slow very weak cloudy yellow, 
green cut. 

ANHYDRITE: Light to medium red, red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, green fluorescence, slow very weak cloudy yellow, 
green cut. 

ANHYDRITE: Light to medium red , red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, green fluorescence, slow very weak cloudy yellow, 
green cut. 
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7260-7290 

7290-7320 

7320-7350 

7350-7380 

7380-7410 

7410 -7440 

7440-7470 

7470-7500 

7500-7530 

7530-7560 

7560 -7590 

7590-7620 

ANHYDRITE: Light to medium red, red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, green fluorescence, slow very weak cloudy yellow, 
green cut. 

ANHYDRITE: Light to medium red, red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, green fluorescence, slow very weak cloudy yellow, 
green cut. 

ANHYDRITE: Light to medium red, red / cream, soft, mudstone 10% limestone light to 
medium tan to tan brown, brown, tan, calcareous, 20% shale, gray to medium gray, gritty 
in part, very dull pin-pointed yellow, weak green / yellow fluorescence, slow pinpoint 
streaming cut. 

LIMESTONE: Creamy, pink to red, white, firm to hard, mottled, chalky, trace 
anhydrites, cream, white, clayey, calcareous, trace shale, spotted bright cloudy 
fluorescence, instant pin point streaming cut. 

LIMESTONE: Creamy, pink to red, white, fIrm to hard, mottled, chalky, trace 
anhydrites, cream, white, clayey, calcareous, trace shale, trace salt, clear, spotted bright 
cloudy fluorescence, instant pin point streaming cut. 

LIMESTONE: Creamy, pink to red, white, firm to hard, mottled, chalky, trace 
anhydrites, cream, white, clayey, calcareous, trace shale, trace salt, clear, dull scattered 
cloudy fluorescence, instant pin point streaming cut. 

LIMESTONE: Creamy, pink to red, white, fIrm to hard, mottled, chalky, trace 
anhydrites, cream, white, clayey, calcareous, trace shale, trace salt, clear, bright yellow 
cloudy fluorescence, instant pin point streaming cut. 

SALT: White, opaque, translucent, trace limestone, medium gray, brown, trace 
anhydrite: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, limestone in part, mild calcareous, microcrystalline, 
moderately argillaceous, trace light red shale, dim fluorescence, cloudy cut. 

SALT: White, opaque, translucent, trace limestone, medium gray, brown, trace 
anhydrite: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, limestone in part, mild calcareous, microcrystalline, 
moderately argillaceous, trace light red shale, dull fluorescence, no cut. 

SALT: White, opaque, translucent, trace limestone, medium gray, brown, trace 
anhydrite: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, limestone in part, mild calcareous, microcrystalline, 
moderately argillaceous, trace light red shale, light fluorescence, no cut. 

SALT: White, opaque, translucent, trace limestone, medium gray, brown, trace 
anhydrite: Light to medium red, light to medium tan, off-white, soft, gummy, chalky in 
part, slightly argillaceous, limestone in part, mild calcareous, microcrystalline, 
moderately argillaceous, trace light red shale, cloudy fluorescence, no cut. 

SILTSTONE: Moderate to light brown, reddish brown, dolomitic, trace sandstone, fIne 
grain, anhydrite, trace salt, clear, translucent, trace shale, red, fissile, mudstone, no 
fluorescence, cloudy cut. 
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7620-7650 

7650 -7680 

7680-7710 

7710-7740 
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7770-7800 
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7860 -7890 

7890-7920 

7920-7950 

7950-7980 

7980- 8010 

SILTSTONE: Moderate to light brown, reddish brown, dolomitic, trace sandstone, fine 
grain, anhydrite, trace salt, clear, translucent, trace shale, red, fissile, mudstone, no 
fluorescence, milky cut. 

SHALE: Red, slightly dolomitic, silty, trace anhydrite, trace, gypsum, soft, moderately 
calcareous, , light scattered fluorescence, dim milky pin point streaming cut. 

SHALE: Red, slightly dolomitic, silty, trace anhydrite, trace, gypsum, soft, moderately 
calcareous, dim spotted fluorescence, dull milky pin point streaming cut. 

SHALE: Red, slightly dolomitic, silty, trace anhydrite, trace, gypsum, soft, moderately 
calcareous, , dull spotted fluorescence, bright cloudy pin point streaming cut. 

SHALE: Red, slightly dolomitic, silty, trace anhydrite, trace, gypsum, soft, moderately 
calcareous, , bright scattered fluorescence, bright milky pin point streaming cut. 

ANHYDRITE: Light to medium red, light to medium tan, off-white, soft, gummy, 
chalky in part, slightly argillaceous, weak induration, limestone in part, moderately 
calcareous, microcrystalline, moderately argillaceous, weak to moderate induration, trace 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium red, light to medium tan, off-white, soft, gummy, 
chalky in part, slightly argillaceous, weak induration, limestone in part, moderately 
calcareous, microcrystalline, moderately argillaceous, weak to moderate induration, trace 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium red, light to medium tan, off-white, soft, gummy, 
chalky in part, slightly argillaceous, weak induration, limestone in part, moderately 
calcareous, microcrystalline, moderately argillaceous, weak to moderate induration, trace 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium red, light to medium tan, off-white, soft, gummy, 
chalky in part, slightly argillaceous, weak induration, limestone in part, moderately 
calcareous, microcrystalline, moderately argillaceous, weak to moderate induration, trace 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium red, light to medium tan, off-white, soft, gummy, 
chalky in part, slightly argillaceous, weak induration, limestone in part, moderately 
calcareous, microcrystalline, moderately argillaceous, weak to moderate induration, trace 
light red shale, patchy yellow green fluorescence, trace cloudy cut. 

ANHYDRITE: opaque to translucent, white, cream, beige, tan, pink-red, light gray to 
gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, red/orange to 
amber, flakey compaction platy, gritty, slight petroliferous odor intense white to light 
yellow scattered fluorescence, slow streaming pinpoint cloudy cut. 

ANHYDRITE: White, cream, beige, tan, pink-red, opaque to translucent, light gray to 
gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: gray, red/orange to amber, 
flakey compaction platy, gritty, light yellow scattered fluorescence, instant streaming 
pinpoint cloudy cut. 

ANHYDRITE: opaque to translucent, white, cream, beige, tan, pink-red, light gray to 
gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, red/orange to 
amber, flakey compaction platy, gritty, slight petroliferous odor intense white to light 
yellow scattered fluorescence, slow streaming pinpoint cloudy cut. 
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8010 - 8040 

8040 - 8070 

8070 - 8100 

8100 - 8130 

8130- 8160 

8160- 8190 

8190 - 8220 

8220 - 8250 

8250 - 8280 

8280 - 8310 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, slight petroliferous odor intense 
white to light yellow scattered fluorescence, slow streaming pinpoint cloudy cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, slight petroliferous odor intense 
white to light yellow scattered fluorescence, slow streaming pinpoint cloudy cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, 
microcrystalline, slight petroliferous odor intense dull white to light yellow scattered 
fluorescence, slow streaming pinpoint cloudy cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight 
petroliferous odor, dim white to light yellow scattered fluorescence, slow streaming 
pinpoint cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight 
petroliferous odor, white to light yellow scattered fluorescence, slow streaming pinpoint 
cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight 
petroliferous odor, bright white to light yellow scattered fluorescence, fast streaming 
pinpoint cloudy cut. 

ANHYDRITE: Red to brown, opaque to translucent, white, cream, beige, tan, pink-red, 
light gray to gray, waxy, smooth, slightly carbonaceous, trace mica, Shale: Dark gray, 
red/orange to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight 
petroliferous odor, bright white to light yellow scattered fluorescence, fast streaming 
pinpoint cloudy cut. 

ANHYDRITE: Tan to brown, white, cream, beige, tan, pink-red, light gray to gray, 
waxy, smooth, slightly carbonaceous, trace limestone, Shale: Dark gray, red/orange to 
amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight petroliferous 
odor, white yellow scattered fluorescence, cloudy cut. 

LIMESTONE: Light brown to brown, light tan, tan brown, light gray brown, light gray to 
gray, dark gray, firm to hard, silty, grainy rough surface, trace calcite, poor to fair 
intergranular porosity, trace anhydrite, creamy off white, buff light tan, soft, pasty, 
even very dull yellow, green fluorescence, cloudy yellow green cut. 

HALITE: Clear, frosty clear, firm, compacted, scattered siltstone, light orange, rusty 
orange, chalky, soft, argillaceous, imbedded sand and silt grains, trace anhydrite, slight 
mineral fluorescence, slight cut. 
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8310- 8340 

8340- 8370 

8370 - 8400 

8400-8430 

8430- 8460 

8460-8490 

8490-8520 

8520- 8550 

8550- 8580 

8580 - 8610 

8610- 8640 

8640- 8670 

8670- 8700 

LIMESTONE: light brown to brown, tan , microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, 20% Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: light brown to tan, medium gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, 30% Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: Light brown to brown, light tan, tan brown, light gray brown, light gray to 
gray, dark gray, firm to hard, silty, grainy rough surface, trace calcite, poor to fair 
intergranular porosity, trace anhydrite, creamy off white, buff light tan, soft, pasty, 
even very dull yellow, green fluorescence, cloudy yellow green cut 

LIMESTONE: light brown to tan, medium gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, 30% Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: light brown to tan, medium gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, 20% Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: light gray to tan, microcrystalline, argillaceous, moderate induration, 
interbedding anhydrite, calcareous, trace sandstone, trace Anhydrite, white, light grey, 
bright mineral fluorescence, cloudy cut. 

LIMESTONE: light gray to medium gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, trace anhydrite, 
white, and light grey, bright mineral fluorescence, cloudy cut. 

LIMESTONE: Light to medium gray, tan, off white, microcrystalline, argillaceous, 
moderate induration, highly calcareous, fair amount of sandstone, trace anhydrite, white, 
light gray, interbedding sandstone, bright mineral fluorescence, cloudy cut. 

LIMESTONE: light gray to tan, microcrystalline, argillaceous, moderate induration, 
interbedding anhydrite, calcareous, trace sandstone, trace Anhydrite, white, light grey, 
bright mineral fluorescence, cloudy cut. 

LIMESTONE: light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, interbedding anhydrite, calcareous, fair amount of sandstone, 20% Anhydrite, 
white, light grey, bright mineral fluorescence, cloudy cut. 

DOLOMITE: : Light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, calcareous, fair amount of sandstone, 20% Anhydrite interbedding, white, 
light grey, chalky, moderate to poor induration, poor intercrystalline porosity, even 
scattered light yellow fluorescence, moderate streaming cut. 

DOLOMITE: : Light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, calcareous, fair amount of sandstone, 20% Anhydrite interbedding, white, 
light grey, chalky, moderate to poor induration, poor intercrystalline porosity, even 
spotted light yellow fluorescence, moderate streaming cut. 
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DOLOMITE: : Light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, calcareous, fair amount of sandstone, 20% Anhydrite interbedding, white, 
light grey, chalky, moderate to poor induration, poor intercrystalline porosity, even 
spotted dim yellow fluorescence, moderate streaming cut. 

DOLOMITE: : Light medium gray to gray, microcrystalline, argillaceous, moderate 
induration, calcareous, fair amount of sandstone, 20% Anhydrite interbedding, white, 
light grey, chalky, moderate to poor induration, poor intercrystalline porosity, even 
spotted fluorescence, dull streaming cut. 

ANHYDRITE: Light to medium tan, light to dark gray, soft, gummy, minor dolomite, 
microcrystalline, chalky, trace limestone, slightly argillaceous, moderate induration, poor 
to no visible porosity, no fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium tan, light to dark brown, soft, gummy, minor dolomite, 
microcrystalline, chalky, trace limestone, slightly argillaceous, moderate induration, poor 
to no visible porosity, no fluorescence, trace cloudy cut. 

ANHYDRITE: Light to medium tan, light to dark brown, soft, gummy, minor dolomite, 
microcrystalline, chalky, trace limestone, slightly argillaceous, moderate induration, poor 
to no visible porosity, no fluorescence, trace cloudy cut. 

ANHYDRITE: Tan to medium gray, white, cream, beige, tan, pink-red, light gray to 
gray, waxy, smooth, slightly carbonaceous, trace limestone, Shale: Dark gray, red/orange 
to amber, flakey compaction platy, gritty, moderate dolomitic, fissiIity, slight 
petroliferous odor, white yellow scattered fluorescence, cloudy cut. 

LIMESTONE: Medium brown, tan, brown gray, light to medium gray, medium tan, 
gray, soft to frrm, chalky, microcrystalline, moderate induration, poor porosity, 
calcareous, partly argillaceous, 25% Dolomite, gray creamy gray, light gray, trace 
amount ofanhydrite, creamy offwhite, fair yellow, scattered fluorescence, cloudy 
yellow cut. 

DOLOMITE: Light tan brown, tan brown, brown gray, light brown, medium tan, 
medium gray, soft to firm, chalky, microcrystalline, moderate induration, poor porosity, 
calcareous, partly argillaceous, 35% limestone, gray creamy gray, light gray, trace 
abundant anhydrite, creamy off white, fair yellow, trace pinpoint scattered white/orange 
fluorescence, cloudy yellow cut. 

HALITE: Clear, frosty clear, frrm, compacted, scattered siltstone, light orange, rusty 
orange, chalky, soft, argillaceous, imbedded sand and silt grains, trace anhydrite, slight 
mineral fluorescence, cloudy yellow green cut. 

ANHYDRITE: Tan to medium gray, white, cream, beige, tan, pink-red, light gray to 
gray, waxy, smooth, slightly carbonaceous, trace limestone, Shale: Dark gray, red/orange 
to amber, flakey compaction platy, gritty, moderate dolomitic, fissility, slight 
petroliferous odor, white yellow scattered fluorescence, cloudy cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to firm, chalky, microcrystalline, moderate induration, poor porosity, 
calcareous, partly argillaceous, 20010 Dolomite, gray creamy gray, light gray, trace 
amount ofanhydrite, creamy offwhite, fair yellow, scattered fluorescence, cloudy 
yellow cut. 
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LIMESTONE: Medium brown, tan, brown gray, white light to medium gray, medium 
tan, gray, soft to fIrm, chalky, microcrystalline, moderate induration, poor porosity, 
calcareous, partly argillaceous, 25% Dolomite, gray creamy gray, light gray, trace 
amount ofanhydrite, creamy offwhite, fair yellow, scattered fluorescence, cloudy 
yellow cut. 

ANHYDRITE: White, medium to light gray brown, dark cream, varicolored soft, opaque, 
argillaceous in part, minor dolomite, very fIne grained, slightly argillaceous, poor 
intercrystalline porosity, dull spotty fluorescence, slow streaming milky cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to frrm, chalky, microcrystalline, moderate induration, poor porosity, 
calcareous, partly argillaceous, 20% Dolomite, gray creamy gray, light gray, trace 
amount ofanhydrite, creamy offwhite, fair yellow, scattered fluorescence, cloudy 
yellow cut. 

Dolomite: Medium brown, tan, white, brown gray, light to medium gray, medium tan, 
gray, soft to fIrm, very grainy, chalky, microcrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, limestone, gray creamy gray, light gray, trace 
amount of anhydrite, creamy off white, fair yellow, spotted fluorescence, bright cloudy 
yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to frrm, moderate grainy, chalky, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceous, Salt, clear, translucent, Dolomite, gray 
creamy gray, light gray, trace amount ofanhydrite, creamy off white, fair yellow, 
scattered fluorescence, bright milky green yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, very grainy, chalky, microcrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, Salt, clear, translucent, 30% Dolomite, gray 
creamy gray, light gray, trace amount of anhydrite, creamy off white, fair yellow, spotted 
fluorescence, bright cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grain, chalky, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceous, Salt, clear, translucent, 20% Dolomite, 
gray creamy gray, light gray, trace amount of anhydrite, creamy off white, fair yellow, 
scattered fluorescence, bright milky yellow green cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, chalky, moderate grainy, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceous, Salt, clear, translucent, 20% Dolomite, 
gray creamy gray, light gray, trace amount ofanhydrite, creamy offwhite, fair yellow, 
spotted fluorescence, cloudy yellow cut. 

Dolomite: Medium brown, tan, white, brown gray, light to medium gray, medium tan, 
gray, soft to frrm, very grainy, chalky, microcrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, Salt, clear, translucent, limestone, gray creamy 
gray, light gray, trace amount ofanhydrite, creamy off white, fair yellow, spotted 
fluorescence, bright cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chalky, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceous, Salt, clear, translucent, Dolomite, gray 
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creamy gray, light gray, trace amount ofa ydrite, creamy off white, fair yellow, 
scattered fluorescence, bright milky green y llow cut. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to firm, very grainy, chalky, . icrocrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, Sal~, clear, translucent, 30% Dolomite, gray 
creamy gray, light gray, trace amount of an.llydrite, creamy off white, fair yellow, spotted 
fluorescence, bright cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to firm, chalky, moderate grainy, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceo ., Salt, clear, translucent, 20% Dolomite, 
gray creamy gray, light gray, trace amount f anhydrite, creamy off white, fair yellow, 
spotted fluorescence, cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, cha y, microcrystalline, moderate induration, 
poor porosity, calcareous, partly argillaceou , Salt, clear, translucent, Dolomite, gray 
creamy gray, light gray, trace amount of ydrite, creamy off white, fair yellow, 
scattered fluorescence, bright milky green y. How cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, very grainy, chalky, q.icrocrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, Sal~, clear, translucent, 30% Dolomite, gray 
creamy gray, light gray, trace amount ofa.n.bydrite, creamy offwhite, fair yellow, spotted 
fluorescence, bright cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to firm, very grainy, chalky, icrocrystalline, moderate induration, poor 
porosity, calcareous, partly argillaceous, 30Yo Dolomite, gray creamy gray, light gray, 
trace amount ofanhydrite, creamy off white fair yellow, spotted fluorescence, bright 
cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, ch , microcrystalline, moderate induration, 
poor porosity, calcareous, partly argi\Iaceou$, Dolomite, gray creamy gray, light gray, 
trace amount ofanhydrite, creamy off white, fair yellow, scattered fluorescence, bright 
milky green yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chalky, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argiUaceou, Dolomite, gray creamy gray, light gray, 
trace amount ofanhydrite, creamy off white fair yellow, scattered fluorescence, milky 
green yellow cut. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argi\laceou , Dolomite, gray creamy gray, light gray, 
trace amount ofanhydrite, creamy off white fair yellow, scattered fluorescence, bright 
milky yellow cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, challcY, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceou$, Dolomite, gray creamy gray, light gray, 
trace amount ofanhydrite, creamy offwhite) fair yellow, scattered fluorescence, bright 
milky yellow cut. 
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LIMESTONE: Medium brown, tan, white, ~rown gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chaUcy, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceo1, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright cloudy green rllOW cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fi:rm, moderate grainy, chalkY, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceo Dolomite, gray creamy gray, light gray, ·,

spotted fluorescence, bright cloudy yellow c t. 

LIMESTONE: Medium brown, tan, white,. own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chalfy, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceou~, Dolomite, gray creamy gray, light gray, 
fair yellow, spotted fluorescence, bright mt" green yellow cut. 

t

. 

LIMESTONE: Medium brown, tan, white, rown gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, ch ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceou$, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky green Y£.How cut. 

LIMESTONE: Medium brown, tan, white, own gray, light to medium gray, medium 
tan, gray, soft to frrm, moderate grainy, cha. ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceours, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky yellow cut. 

LIMESTONE: Medium brown, tan, white, lrown gray, light to medium gray, medium 
tan, gray, soft to fi:rm, moderate grainy, cha~, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright cloudy yellow cut. 

LIMESTONE: Medium brown, tan, white,~own gray, light to medium gray, medium 
tan, gray, soft to frrm, moderate grainy, cha ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceo . , Dolomite, gray creamy gray, light gray, 
scattered fluorescence, cloudy yellow cut. . 

I 

LIMESTONE: Medium brown, tan, white*brown gray, light to medium gray, medium 
tan, gray, soft to frrm, moderate grainy, cha ky, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceo ,Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky green . How cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to frrm, moderate grainy, cht' microcrystalline, moderate indurations, 

poor porosity, calcareous, partly argillaceo s, Dolomite, gray creamy gray, light gray, 

spotted fluorescence, bright green yellow c t. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 

tan, gray, soft to frrm, moderate grainy, chalky, microcrystalline, moderate indurations, 

poor porosity, calcareous, partly argillaceo1' Dolomite, gray creamy gray, light gray, 

scattered fluorescence, bright cloudy yello It.cut. 


LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 

tan, gray, soft to firm, moderate grainy, cha~ky, microcrystalline, moderate indurations, 

poor porosity, calcareous, partly argillaceoUs, Dolomite, gray creamy gray, light gray, 

scattered fluorescence, milky green yellow cut. 
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LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright green yellow cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky green yel ow cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky yellow c t. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright milky green yell cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray cream gray, light gray, fair 
yellow, spotted fluorescence, bright milky ye low cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, dull cloudy yellow cu 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, dim milky green yello cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, milky green yellow cut 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky green yel ow cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chalk, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright green yellow cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to firm, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, dim cloudy green yello cut. 
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LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chalky, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
scattered fluorescence, bright milky yellow c 

LIMESTONE: Medium brown, tan, white, b wn gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, cha , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous~ Dolomite, gray creamy gray, light gray, 
sorted fluorescence, bright cloudy green yellow cut. 

i 
LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chalky, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous' Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright milky green yell cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to fInn, moderate grainy, chal , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright milky yellow cut. 

LIMESTONE: Medium brown, tan, white, b~own gray, light to medium gray, medium 
tan, gray, soft to fum, moderate grainy, chalky, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous,i Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright cloudy green yell w cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chal , microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright green yellow cut. I 

LIMESTONE: Medium brown, tan, white, blfown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chalkY, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, bright green yellow cut. 

LIMESTONE: Medium brown, tan, white, b own gray, light to medium gray, medium 
tan, gray, soft to fum, moderate grainy, chal ,microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous Dolomite, gray creamy gray, light gray, 
sorted fluorescence, bright cloudy green yell cut. 

LIMESTONE: Medium brown, tan, white, brown gray, light to medium gray, medium 
tan, gray, soft to fIrm, moderate grainy, chal"*, microcrystalline, moderate indurations, 
poor porosity, calcareous, partly argillaceous, Dolomite, gray creamy gray, light gray, 
spotted fluorescence, dull cloudy yellow cut. i 

LIMESTONE: Tan, brown gray, light to me ium gray, medium tan, gray, soft to fum, 
moderate grainy, chalky, microcrystalline, m derate indurations, poor porosity, 
calcareous, partly argillaceous, Dolomite, gr y creamy gray, light gray, spotted 
fluorescence, dim milky yellow cut. 

LIMESTONE: Tan, white, brown gray, light to medium gray, medium tan, gray, soft to 
fIrm, moderate grainy, chalky, microcrystall~e, moderate indurations, poor porosity, 
calcareous, partly argillaceous, Dolomite, gr*y creamy gray, light gray, spotted 
fluorescence, bright milky green yellow cut. . 
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LIMESTONE: Light tan gray, cream gray, t~·, light tan to brown, buff, finn, soft to hard 
in part, tight, dense, microcrystalline, fragme tal, trace anhydrite, poor intergranular 
porosity, dull yellow fluorescence, slow faint loudy yellow cut. 

LIMESTONE: Light tan gray, cream gray, ~' light tan to brown, buff, finn, soft to hard 
in part, tight, dense, microcrystalline, fragme tal, trace anhydrite, poor intergranular 
porosity, dull yellow fluorescence, slow faint. loudy yellow cut. 

LIMESTONE: Light brown, light to mediU~'brown, cream gray, tan, light tan to brown, 
buff, fInn, soft to hard in part, tight, dense, m crocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, poor intergranul porosity, dull yellow fluorescence, slow 
cloudy yellow cut. . 

i 

LIMESTONE: Light brown, light to medium brown, cream gray, tan, light tan to brown, 
buff, finn, soft to hard in part, tight, dense, mtcrocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, poor intergranular porosity, dull yellow fluorescence, slow 
cloudy yellow cut. • 

LIMESTONE: Light to medium brown, cre ·brown, cream gray, light tan to brown, 
buff, finn, soft to hard in part, tight, dense, m crocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, poor intergranul porosity, dull yellow fluorescence, slow t
 
pinpoint streaming cloudy yellow cut. . 

LIMESTONE: Light to medium brown, cri· brown, cream gray, light tan to brown, 
buff, frrm, soft to hard in part, tight, dense, 'crocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, poor intergranul. porosity, dull yellow fluorescence, slow 
pinpoint streaming cloudy yellow cut. 

LIMESTONE: Light gray, cream gray bro=cream gray, light tan brown, off-white, 
buff, firm, soft to hard in part, tight, dense, icrocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, no to poor inter ular porosity, dull yellow fluorescence, 
slow pinpoint streaming cloudy yellow cut. i 

LIMESTONE: Light gray, cream gray browh, cream gray, light tan brown, off-white, 
buff, firm, soft to hard in part, tight, dense, ~icrocrystalline, slightly argillaceous, 
fragmental, trace anhydrite, no to poor intergtanular porosity, dull yellow fluorescence, 
slow pinpoint streaming cloudy yellow cut. i 

LIMESTONE: Light to cream gray, cream l.y brown, cream gray, light tan brown, off­
white, buff, fInn, soft to hard in part, tight, ~~se, microcrystalline, slightly argillaceous, 
fragmental, trace anhydrite, no to poor intef!~ranular porosity, even yellow fluorescence, 
and slow cloudy yellow cut. • 

LIMESTONE: Light tan, cream tan, light· Iy tan, cream, buff, mottled, mostly blocky, 
fragmental in part, trace silty, lightly argil~OuS, microcrystalline, no visible porosity, 
no fluorescence, and slow cloudy cut 

LIMESTONE: Gray tan, light to medium ~Y' cream gray, cream, frrm to hard, tight, 
dense, microcrystalline, fragmental, argillac ous in part, no visible porosity, scattered 
pale yellow fluorescence, instant cloudy to s,ow fair streaming cut. 

I 

LIMESTONE: Gray tan, light to medium ~y, cream gray, cream, fInn to hard, tight, 
dense, microcrystalline, fragmental, argillac ous in part, no visible porosity, scattered 
pale yellow fluorescence, instant cloudy to s.ow fair streaming cut. 
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LIMESTONE: Light tan, light gray tan, crea Itan, light cream g"'y, cream, buff, 

mottled, blocky, soft to firm, brittle, lightly aimaceous. silty in part, microcrystalline, no 

visible porosity, scattered dull yellow fluoresqence, slow cloudy to fair streaming cut, 


LIMESTONE: Light to medium tan, cream 1·
! 

,light tan gray, buff, blocky, fIrm to hard, 

brittle in part, platy, microcrystalline, lightly gillaceous, somewhat silty, trace pale 

yellow fluorescence, slow diffuse cut. 


LIMESTONE: Light to medium tan, cream ., light tan gray, buff, blocky, fIrm to hard., 

brittle in part, platy, microcrystalline, lightly ¥gillaceous, somewhat silty, trace pale 

yellow fluorescence, slow diffuse cut. . 


LIMESTONE: Light to medium cream, crea~' to tan, light tan gray, buff, blocky, fIrm to 

hard, brittle in part, platy, microcrystalline, Ii htly argillaceous, 5% silty, pale yellow 

fluorescence, slow cloudy cut. . 


LIMESTONE: Light to medium cream, cre~ to tan, light tan gray, buff, blocky, firm to 

hard, brittle in part, platy, microcrystalline, lightly argillaceous, 5% silty, pale yellow 

fluorescence, slow cloudy cut. 
 t 

LIMESTONE: Light to medium tan, tan to c am to tan gray, buff, blocky, firm to hard, 
brittle in part, platy, microcrystalline, lightly gillaceous, 5% silty, trace pale yellow 
fluorescence, slow diffuse to faint streaming ,"ut, 

i 

LIMESTONE: Light to medium tan, tan to cream to tan gray, buff, blocky, fmn to hard., 
brittle in part, platy, microcrystalline, lightlYigmaceous, 5% silty, trace pale yellow 
fluorescence, slow diffuse to faint streaming ut, 

LIMESTONE: Light to medium tan, cream . ' light gray tan, buff, cream, blocky, 
fragmental, firm to hard, microcrystalline, ar,illaceous, silty in part, no visible porosity, 
no fluorescence, no cut. : 

LIMESTONE: Light to medium tan, cream t' light gray tan, buff, cream, blocky, 
fragmental, fIrm to hard, microcrystalline, ar 'llaceous, silty in part, no visible porosity, 
no fluorescence, no cut. 

LIMESTONE: Light to medium tan, light br<jlwn, light to medium gray, tan gray, buff, 
mostly flaky, soft to fmn, brittle, microcrys~lline, lightly sucrosic, silty in part, 
moderately argillaceous, trace pale yellow J'orescence, instant diffuse to faint streaming 
cut, 

LIMESTONE: Light to medium cream, cre to tan, light tan gray, buff, blocky, firm to 
hard, brittle in part, platy, microcrystalline, li~tly argillaceous, 5% silty, pale yellow 
fluorescence, slow cloudy cut. . 

LIMESTONE: Medium to dark gray, dark f'ge olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind tions, poor to no visible intergranular 
porosity, dull even yellow fluorescence, slo broad streaming cut. 

LIMESTONE: Medium to dark gray, dark beige olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair indUrations, poor to no visible intergranular 
porosity, dim spotted yellow fluorescence, Sl~ yellow streaming cut, 

LIMESTONE: Medium to dark gray, dark b ige olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind tions, poor to no visible intergranular 
porosity, dull sorted yellow fluorescence, s10 streaming cut, 
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LIMESTONE: Medium to dark gray, dark be ge olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind ations, poor to no visible intergranular 
porosity, dim spotted yellow fluorescence, sl w yellow streaming cut. 

LIMESTONE: Medium to dark gray, dark be ge olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind ations, poor to no visible intergranular 
porosity, dull yellow fluorescence, cloudy cu 

LIMESTONE: Medium to dark gray, dark be ge olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind . tions, poor to no visible intergranular 
porosity, even yellow fluorescence, bright yellow cut. 

LIMESTONE: Medium to dark gray, dark beige olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair indurations, poor to no visible intergranular 
porosity, bright scattered yellow fluorescencf' slow cloudy streaming cut. 

LIMESTONE: Medium to dark gray, dark beige olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair indurations, poor to no visible intergranular 
porosity, dull even yellow fluorescence, slowbroad streaming cut. 

LIMESTONE: Medium to dark gray, dark beige olive grey, wackestone to pack stone, 
argillaceous, carbonaceous, mottled, fair ind tions, poor to no visible intergranular i 

porosity, dull even yellow fluorescence, slow broad streaming cut. 

LIMESTONE: Medium to dark gray, dark be ge olive grey, argillaceous, carbonaceous, 
mottled, fair indurations, poor to no visible' ergranular porosity, dull even yellow 
fluorescence, slow broad streaming cut. 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, dim cattered yellow fluorescence, slow 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, dull ven yellow fluorescence, slow broad 
streaming cut. 

LIMESTONE: Dark gray to brown, argillacelus, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, dull even yellow fluorescence, slow broad 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace~us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, brig~t even yellow fluorescence, bright broad 
streaming cut . 

LIMESTONE: Dark gray to brown, argillaceous, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bright scattered yellow fluorescence, instant pin 
point streaming cut. . 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t spotted yellow fluorescence, instant 
bright cloudy streaming cut 

LIMESTONE: Dark gray to brown, argiUace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t yellow fluorescence, quick yellow 
streaming cut. 
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LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t scattered yellow fluorescence, instant 
milky streaming cut. 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t green yellow fluorescence, instant broad 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t even yellow fluorescence, fast pin point 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri t even yellow fluorescence, bright broad 
streaming cut 

LIMESTONE: Dark gray to brown, argillace . us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, briglit scattered yellow fluorescence, instant pin 
point streaming cut. . 

LIMESTONE: Dark gray to brown, argillaceous, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bright yellow fluorescence, quick yellow 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace<jlus, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, bri~t green yellow fluorescence, instant broad 
streaming cut. 

LIMESTONE: Dark gray to brown, argillace~us, carbonaceous, mottled, fair indurations, 
poor to no visible intergranular porosity, dull ~ven yellow fluorescence, slow broad 
streaming cut. . 

LIMESTONE: Light gray, cream, gray, cream gray, light cream, dark gray, trace dark 
gray striations, firm, hard, brittle, blocky, platy, sub-rounded, sub-angular, 
microcrystalline, grainy, argillaceous, moderately carbonaceous, calcareous, trace 
anhydrite, yellow fluorescence, streaming green cut. 

LIMESTONE, Cream, light gray, Ugh! ere I , gray, gray brown, cream gray, darl< gray, 
trace dark gray laminations, firm, hard, brittl ,blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argi1Iaceous, . terbedded dolomite, calcareous, trace 
anhydrite, trace calcite, yellow fluorescence, streaming white cut. 

LIMESTONE: Light gray, cream, gray, cre gray, light cream, dark gray, trace dark 
gray striations, frrm, hard, brittle, blocky, pIa ,sub-rounded, sub-angular, 
microcrystalline, grainy, argillaceous, mode ely carbonaceous, calcareous, trace 
anhydrite, yellow fluorescence, streaming gr en cut. 

LIMESTONE: Cream, light gray, light crea ,gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, firm, hard, brittl , blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, interbedded dolomite, calcareous, trace 
anhydrite, trace calcite, yellow fluorescence, slow streaming green cut 

LIMESTONE: Cream, light gray, light crea ,gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, frrm, hard, brittl ,blocky, sub-rounded, platy, sub-angular, 
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microcrystalline, carbonaceous, argillaceous, nterbedded dolomite, calcareous, trace 
anhydrite, trace calcite, yellow fluorescence, low streaming green cut 

LIMESTONE: Cream, light gray, light cre ,gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, finn, hard, brittlel blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, Jnterbedded dolomite, calcareous, trace 
anhydrite, trace calcite, bright yellow fluores~ence, slow yellow streaming green cut. 

LIMESTONE: Cream, light gray, light cream, gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, firm, hard, brittle~ blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, fterbedded dolomite, calcareous, trace 
anhydrite, trace calcite, bright yellow fluoresrence, slow cloudy streaming green cut. 

LIMESTONE: Cream, light gray, light crerurl, gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, finn, hard, brittle, blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, Jnterbedded dolomite, calcareous, trace 
anhydrite, trace shale, red, black, trace calcite. dim yellow fluorescence, milky green cut. 

LIMESTONE: Cream, light gray, light cream, gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, finn, hard, brittlel blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, ' terbedded dolomite, calcareous, trace 
anhydrite, trace calcite, dull yellow fluoresce ce, slow cloudy streaming green cut. 

LIMESTONE: Cream, light gray, light cre ,gray, gray brown, cream gray, dark gray, 
trace dark gray laminations, firm, hard, brittl blocky, sub-rounded, platy, sub-angular, 
microcrystalline, carbonaceous, argillaceous, terbedded dolomite, calcareous, trace 
anhydrite, trace calcite, moderate yellow flu escence, slow milky streaming green cut. 

LIMESTONE: Light gray, cream, light crea ,gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, mild yellow fluorescence, y lIow cloudy streaming cut. 

LIMESTONE: Light gray, cream, light cre gray, cream gray, dark gray, trace dark 
gray laminations, fum, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, mild yellow fluorescence, y How cloudy streaming cut. 
LIMESTONE: Light gray, cream, light cre gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun. ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite; blue fluorescence, streaming: blue green cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, fmn, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
trace anhydrite; blue fluorescence, streamingl blue green cut. 

LIMESTONE: Light gray, cream, light creJ, gray, cream gray, dark gray, trace dark 
gray laminations, finn, hard, brittle, sub-roun~ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite; blue fluorescence, weak strduning green cut. 

LIMESTONE: Light gray, cream, light creaql, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillllceous, interbedded dolomite; calcareous, 
trace anhydrite, yellow green fluorescence, y : llow streaming cut. 
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LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argi· us, interbedded dolomite; calcareous, 
trace anhydrite, yellow green fluorescence, y low streaming cut. 

LIMESTONE: Light gray, cream, light ere ,gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, moderate yellow fluorescenc ,bright yellow milk streaming cut. 

LIMESTONE: Light gray, cream, light crea gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil us, interbedded dolomite; calcareous, 
trace anhydrite, mild yellow fluorescence, y. llow cloudy streaming cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun(led, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite, moderate green yellow fluor~cence, sharp yellow cloudy streaming cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun~ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill i ceous, interbedded dolomite; calcareous, 
trace anhydrite, bright green yellow fluoresce ce, bright yellow cloudy streaming cut. 

LIMESTONE: Light cream, cream, light gra , cream gray, gray, gray brown, trace dark 
gray, firm, hard, brittle, sub-rounded, blocky, sub-angular, platy, microcrystalline, 
carbonaceous, calcareous, argillaceous, inter edded limestone, trace anhydrite, scattered 
yellow fluorescence, bright cloudy white stre ing cut. 

LIMESTONE: Light cream, cream, light gra , cream gray, gray, gray brown, trace dark 
gray, firm, hard, brittle, sub-rounded, blocky, sub-angular, platy, microcrystalline, 
carbonaceous, calcareous, argillaceous, inter dded limestone, trace anhydrite, spotted 
yellow fluorescence, bright white milky streapnng cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rounjied, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite, mild yellow fluorescence, y~llow cloudy streaming cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, bard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, patchy green yellow fluoresc nce, bright green yellow cloudy streaming 
cut. 

LIMESTONE: Light gray, cream, light ere ,gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, spotted mild yellow fluoresc nee, yellow cloudy pin-point streaming 
cut. 

LIMESTONE: Light gray, cream, light ere gray, cream gray, dark gray, trace dark 
gray laminations, firm, bard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
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trace a~ydrite, scattered mild yellow green t'uorescence, moderate green yellow milky 
streammg cut. 

LIMESTONE: Light gray, cream, light creanil, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub~rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argilIf· ceous, interbedded dolomite; calcareous, 
trace anhydrite, moderate green yellow fluor scence, bright green yellow cloudy 
streaming cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, frrm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argiliCeous, interbedded dolomite; calcareous, 
trace anhydrite, mild yellow green fluoresce ce, moderate green yellow milky streaming 
cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun(ied, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
trace ~hydrite, mild scattered yellow greeluorescence, moderate green yellow milky 
streammg cut. 

LIMESTONE: Light gray, cream, light cre .' gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
trace ~ydrite, scattered yellow green fluoJscence, bright green yellow milky 
streammg cut. 

LIMESTONE: Light gray, cream, light cre , gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
trace anhydrite, scattered yellow green fluorescence, bright yellow milky streaming cut. 

LIMESTONE: Light gray, cream, light cr~e, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-ro ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil ceous, interbedded dolomite; calcareous, 
trace anhydrite, spotty yellow green fluorescence, moderate green yellow cloudy 
streaming cut. i 

LIMESTONE: Light gray, cream, light cri', gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-ro ded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil aceous, interbedded dolomite; calcareous, 
trace anhydrite, mild patchy yellow green fl .orescence, bright green yellow milky 
streaming cut. 

LIMESTONE: Light gray, cream, light cr~',gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-ro ded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil aceous, interbedded dolomite; calcareous, 
trace anhydrite, scattered yellow green fluor scence, moderate green yellow milky 
streaming cut. . 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sUb-ro~ded' blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil aceous, interbedded dolomite; calcareous, 
trace anhydrite, scattered yellow green fluor scence, moderate green yellow milky 
streaming cut. ! 
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LIMESTONE: Light gray, cream, light creaJ, gray, cream gray, dark gray, trace dark 
gray laminations, finn, hard, brittle, sub-roun~ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescencb, dull yellow milky cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescenc , dull yellow milky cut. 

LIMESTONE: Light gray, cream, light cre , gray, cream gray, dark gray, trace dark 
gray laminations, frrm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescenc , weak milky cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, finn, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill,ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescencb, milky cut. 

LIMESTONE: Light gray, cream, light creaqt, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun· ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescenc , dull instant streaming cut. 

LIMESTONE: Light gray, cream, light crea , gray, cream gray, dark gray, trace dark 
gray laminations, frrm, hard, brittle, sub-roun ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescenc. ' dull instant streaming cut. 

LIMESTONE: Light gray, cream, light cream, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-roun~ed, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argill~ceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescende, weak slow broad streaming cut. 

LIMESTONE: Light gray, medium to dark gJ1ay, light tan to tan, light brown to brown, 
mottled, medium to fme grained, argillaceo carbonaceous, fair indurations, poor 
porosity, spotted yellow green florescence, q ick yellow green cloudy cut. 

LIMESTONE: Light gray, medium to dark ay, light tan to tan, light brown to brown, 
mottled, medium to fine grained, dolomitic, gillaceous, carbonaceous, fair in duration, 
poor porosity, scattered yellow florescence, . stant yellow milky cut 

LIMESTONE: Light gray, medium to dark ay, light tan to tan, light brown to brown, 
mottled, medium to fine grained, dolomitic, alrgillaceous, carbonaceous, fair induration, 
poor porosity, scattered yellow florescence, instant yellow milky cut 

LIMESTONE: Light gray, medium to dark ~y, light tan to tan, light brown to brown, 
mottled, medium to fine grained, dolomitic, argillaceous, carbonaceous, fair induration, 
poor porosity, scattered yellow florescence, instant yellow milky cut 

LIMESTONE: Light gray, medium to dark y, light tan to tan, light brown to brown, 
mottled, medium to fme grained, argillaceo ,carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence, ick yellow green cloudy cut. 
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I 10650 10660 
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I 
10670 - 10680 

I 
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 10690 - 10700 


I 
 10700 10710 


I 

10710 10720 

I 
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10720 - 10730 


I 10730 - 10740 


I 
10740 10750 

I 
I 10750 10760 

I 

I 


LIMESTONE: Light gray, medium to dark y, light tan to tan, light brown to brown, 
mottled, medium to fine grained, argillaceou , carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence, 'ck yellow green cloudy cut. 

LIMESTONE: Light gray, medium to dark ~y, light tan to tan, light brown to brown, 
mottled, medium to fine grained, argillaceous, carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence, ~iuick yellow green cloudy cut. 

LIMESTONE: Light gray, medium to dark gray, light tan to tan, light brown to brown, 
mottled, medium to fine grained, argillaceo ., carbonaceous, fair induration, poor 
porosity, dull even yellow green florescence, and dull green cloudy cut. 

LIMESTONE: Light gray, medium to dark y, light tan to tan, light brown to brown, 
mottled, medium to fine grained, argillaceou , carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence, ick yellow green cloudy cut. 

LIMESTONE: Light gray, medium to dark y, light tan to tan, light brown to brown, 
mottled, medium to fme grained, argillaceous, carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence, 1ellow green cloudy cut. 

LIMESTONE: Light gray, medium to dark gray, light tan to tan, light brown to brown, 
mottled, medium to fme grained, argillaceou~, carbonaceous, fair induration, poor 
porosity, spotted yellow green florescence,uick yellow green cloudy cut. 

LIMESTONE: Light gray, cream, light cre , gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-ro ded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argil aceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescen e, weak slow broad streaming cut. 

LIMESTONE: Light gray, cream, light cre$, gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-rou:Qded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, 
trace anhydrite, even dim yellow fluorescen~e, slow broad streaming cut. 

LIMESTONE: Light gray, cream, light c ., gray, cream gray, dark gray, trace dark 
gray laminations, firm, hard, brittle, sub-ro ded, blocky, platy, sub-angular, 
microcrystalline, grainy, carbonaceous, argO aceous, interbedded dolomite; calcareous, 
trace anhydrite, even dull yellow fluorescen e, weak slow broad streaming cut. 

LIMESTONE: Red, tan to brown, white, y, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo . s, trace anhydrite, trace shale, black, dim 
yellow fluorescence, slow milky streaming Cut. 

LIMESTONE: Red, tan to brown, white, gra~, cream gray, dark gray, trace dark gray 
laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, 
grainy, carbonaceous, argillaceous, interbedqed dolomite; calcareous, trace anhydrite, 
trace shale, black, even yellow fluorescenc·, weak streaming cut. 

LIMESTONE: Red, tan to brown, white, gra , dark gray, trace dark gray laminations, 
firm, hard, brittle, sub-rounded, blocky, pia ,sub-angular, microcrystalline, grainy, 
carbonaceous, argillaceous, interbedded dol mite; calcareous, trace anhydrite, trace 
shale, black. even dull fluorescence, slow seaming cut. 
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I 10780 - 10790 
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10800 - 10810 
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 10850 - 10860 


I 10860 - 10870 


I 

I 
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LIMESTONE: Red, tan to brown, white, gra ,dark gray, trace dark gray laminations, 
firm, hard, brittle, sub-rounded, blocky, platy sub-angular, microcrystalline, grainy, 
carbonaceous, argillaceous, interbedded dolo ite; calcareous, trace anhydrite, spotted 
dull yellow fluorescence, weak yellow strearbing cut. 

LIMESTONE: Red, tan to brown, white, gray, cream gray, dark gray, trace dark gray 
laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, 
grainy, carbonaceous, argillaceous, interbedded dolomite; calcareous, trace anhydrite, 
scattered dull fluorescence, weak slow streaQling cut. 

LIMESTONE: Red, tan to brown, white, gra~, cream gray, dark gray, trace dark gray 
laminations, fIrm, hard, brittle, sub-rounded'.r1ocky, platy, sub-angular, microcrystalline, 
grainy, carbonaceous, argillaceous, interbedd~d dolomite; calcareous, trace anhydrite, 
even dull yellow fluorescence, weak slow s~aming cut. 

LIMESTONE: Red, tan to brown, white, gray, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareous, trace anhydrite, trace shale, black, trace 
salt, clear, spotted dim yellow fluorescence, ,low milky cut. 

LIMESTONE: Red, tan to brown, white, gra ,trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo , trace anhydrite, trace shale, black, trace 
salt, clear, scattered, yellow fluorescence, sl w milky cut. 

LIMESTONE: Red, tan to brown, white, gra , trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul , microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo , trace anhydrite, trace shale, black, green 
trace salt, clear, spotted, yellow fluorescence, bright milky cut. 

LIMESTONE: Red, tan to brown, white, gra , trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul r, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo s, trace anhydrite, trace shale, black, green 
trace salt, clear, spotted yellow fluorescence, right slow milky cut. 

LIMESTONE: Red, tan to brown, white, gra ,trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo s, trace anhydrite, trace shale, black, green 
trace salt, clear, scattered yellow fluorescenc , bright slow milky cut. 

LIMESTONE: Red, tan to brown, white, graJ, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareous, trace anhydrite, trace shale, black, green 
trace salt, clear, spotted yellow fluorescence, bright slow milky cut. 

LIMESTONE: Red, tan to brown, white, gray, trace dark gray laminations, fIrm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul!u-, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo~s, trace anhydrite, trace shale, black, green 
trace salt, clear, yellow fluorescence, bright ~stant pin point streaming cut. 

LIMESTONE: Red, tan to brown, white, gral trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareous, trace anhydrite, trace shale, black, green 
trace salt, clear, spotted yellow fluorescence,bright instant pin point streaming cut. 
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10870 - 10880 

10880 - 10890 

10890 10900 

10900 - 10910 

10910 - 10920 

10920 - 10930 

10930 10940 

10940 - 10950 

10950 - 10960 

10960 - 10970 

10970 - 10980 

LIMESTONE: Red, tan to brown, white, gra , trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul r, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo s, trace anhydrite, trace shale, black, green 
trace salt, clear, scattered yellow fluorescenc ,slow streaming cut. 

SILTSTONE: Red, tan to brown, white, gray j trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul~, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo~s, trace anhydrite, trace shale, black, green 
trace salt, clear, scattered yellow fluorescenc~, bright pin point streaming cut. 

SILTSTONE: Red, tan to brown, white, gray' trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo s, trace anhydrite, trace shale, black, green 
trace salt, clear, spotted yellowish fluorescen e, bright pin point streaming cut. 

SILTSTONE: Red, tan to brown, white, gray trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareous, trace anhydrite, trace shale, black, green 
trace salt, clear, scattered yellow fluorescenc¢, slow pin point streaming cut. 

I 

SILTSTONE: Red, tan to brown, white, gray; trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo 's, trace anhydrite, trace shale, black, green 
trace salt, clear, spotted yellow fluorescence, bright instant streaming cut. 

SILTSTONE: Red, tan to brown, white, gray trace dark gray laminations, frrm, hard, 
brittle, sub-rounded, blocky, platy, sub-angul ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo ,trace anhydrite, trace shale, black, green 
trace salt, clear, yellow fluorescence, bright ., stant streaming cut. 

SILTSTONE: Red, tan to brown, white, gray, trace dark gray laminations, frrm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu~, microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareods, trace anhydrite, trace shale, black, green 
trace salt, clear, dull, yellow fluorescence, clQudy cut. 

SILTSTONE: Red, tan to brown, white, gra trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ,microcrystalline, grainy, carbonaceous, 
argillaceous, interbedded dolomite; calcareo s, trace anhydrite, trace shale, black, green 
trace salt, clear, dim yellow fluorescence, mi yellow cut. 

SILTSTONE: Light gray to medium gray, Ii t gray, tan to brown, cream white tan, very 
fine, argillaceous, strongly calcareous, subroimded, trace limestone, medium to dark gray 
blocky, very grainy, weak to moderate induration, slightly dolomitic, weak spotty yellow 
fluorescence, weak streaming cloudy cut. I 

SILTSTONE: Light gray to medium gray, light gray, tan to brown, cream white tan, very 
fine, argillaceous, strongly calcareous, subro' ded, trace limestone, medium to dark gray 
blocky, very grainy, weak to moderate ind tion, slightly dolomitic, moderately sorted, 
subangular, weak spotted yellow fluorescenc , weak streaming milky cut. 

SILTSTONE: Light gray to medium gray, Ii t gray, tan, cream white tan, very fine, 
argillaceous, strongly calcareous, subrounde trace limestone, medium to dark gray 
blocky, very platy, weak to moderate indura on, slightly dolomitic, moderately sorted, 
spotty yellow fluorescence, weak streaming ci:loudy cut. 
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I 10980 10990 SILTSTONE: Light to medium gray, mediu to dark gray, light to medium cream tan, 

orange, red, interbedded limestone, dolomitic trace anhydrite, weak to moderate 
induration, moderately sorted. Shale: black, k gray, carbonaceous, moderate 
induration, bright even green / yellow fluores ence, bright instant cloudy cut. 

I 
10990 11000 SILTSTONE: Light to medium gray, mediu to dark gray, light to medium cream tan, 

orange, red, interbedded limestone, dolomitic trace anhydrite, weak to moderate 
induration, moderately sorted. Shale: black, k gray, carbonaceous, moderate 
induration, even green / yellow fluorescence, instant cloudy cut. 

I 11000 11010 SILTSTONE: Light to medium gray, medi to dark gray, light to medium cream tan, 

orange, red, interbedded limestone, dolomitic trace anhydrite, weak to moderate 

induration, moderately sorted. Shale: black, dirk gray, carbonaceous, moderate 


I 
 induration, even green / yellow fluorescence,slow pinpoint streaming cut. 


11010 11020 SILTSTONE: Light to medium gray, medium to dark gray, light to medium cream tan, 

orange, red, interbedded limestone, dolomiti:~ trace anhydrite, weak to moderate 


I induration, moderately sorted. Shale: black, qark gray, carbonaceous, moderate 

induration, bright even green / yellow fluoresbence, slow broad streaming cut. 

I 
 11020 - 11030 LIMESTONE: Light to medium gray, light t() medium cream, cream, gray, cream gray, 

dark gray, trace dark gray laminations, firm, lJlard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac¢ous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate in ation, bright even green / yellow 


I fluorescence, slow broad streaming cut. 


I 
11030 11040 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 

dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in ation, bright even green / yellow 
fluorescence, instant broad streaming cut. 

I 

I 11040 - 11050 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate inq~tion, bright even green / yellow 

fluorescence, pinpoint streaming cut. . 

I 
 11050 11060 LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 


I 

dark gray, trace dark gray laminations, firm, ~ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac~ous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate in~tion, bright even green / yellow 

fluorescence, instant cloudy streaming cut. . 


I 

11060 11070 LIMESTONE: Light to medium gray, light t() medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, firm, . ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green / yellow 

I 

fluorescence, instant cloudy streaming cut. 


I 

11070 - 11080 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate in uration, bright even green / yellow 
fluorescence, instant cloudy streaming cut. 

I 
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11080 

11070 

11080 

11090 

11100 

11110 

11120 

1Il30 

11140 

11090 

11080 

11090 

11100 

11110 

11120 

11130 

11140 

11150 

1 


LIMESTONE: Light to medium gmy, light Jmedium cream, cream, gray, cream gmy, 
dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate induration, bright even green / yellow 
fluorescence, bright slow milky cut. 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate indpration, bright even green / yellow 
fluorescence, bright slow milky cut. . 

LIMESTONE: Light to medium gray, light t I medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, d, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac OUS, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate ind ration, bright even green / yellow 
fluorescence, slow white streaming cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate ind tion, bright even green / yellow 
fluorescence, dull instant pinpoint streaming ut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green I yellow 
fluorescence, instant broad streaming cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green I yellow 
fluorescence, instant cloudy cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac us, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green I yellow 
fluorescence, slow streaming cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green / yellow 
fluorescence, instant cloudy streaming cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, . ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonactmus, argillaceous, trace anhydrite, . Shale: 
black, dark gray, carbonaceous, moderate in~tion, bright even green I yellow 
fluorescence, instant white cut. . 
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I 11150 11160 LIMESTONE: Light to medium gray, light t~ medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, finn, nard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate induration, bright even green I yellow 

fluorescence, slow white streaming cut. 

I 
 11160 11170 LIMESTONE: Light to medium gray, light t() medium cream, cream, gray, cream gray, 

dark gray, trace dark gray laminations, finn, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac.,ous, argillaceous, trace anhydrite, . Shale: 

I 
black, dark gray, carbonaceous, moderate induration, bright even green I yellow 
fluorescence, instant cloudy streaming cut. 

I 

11170 11180 LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, finn, hard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate indlmttion, bright even green I yellow 
fluorescence, bright slow milky cut. . 

I 

I 11180 11190 LIMESTONE: Lightto medium gray, lightt medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, finn, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, . Shale: 

black, dark gray, carbonaceous, moderate ind tion, bright even green I yellow 

fluorescence, slow white streaming cut. 

I 11190 11200 SILTSTONE: Light to medium gray, gray, Ii t to medium tan, tan, light to medium 

brown, very fine to fine, hard, argillaceous, p aty, limestone cementation, trace limestone, 

light to medium tan, cream to cream tan, c tocrystalline, firm to hard, brittle, slightly 


I 
 dolomitic, moderately sorted, subangular to s brounded, even yellow fluorescence, 

milky yellow pinpoint streaming cut. 

I 

11200 11210 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, finn, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in ation, bright even green I yellow 

I 
 fluorescence, bright slow milky cut. 


I 

11210 11220 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, finn, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac OUS, argillaceous, trace anhydrite, Shale: 

black, dark gray, carbonaceous, moderate in ation, bright even green I yellow 
fluorescence, instant broad streaming cut. 

I 11220 11230 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, finn, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 

I black, dark gray, carbonaceous, moderate in tion, bright even green I yellow 
fluorescence, dull instant pinpoint streaming ut. 

I 

11230 -11240 LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, frrm, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac OUS, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in ation, bright even green I yellow 

I 
 fluorescence, instant cloudy streaming cut. 


I 
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I 11240 - 11250 

I 
11250 - 11260 

I 
11260 - 11270 

I 

I 11270 - 11280 

I 
I 
 11280 - 11290 


I 

11290 - 11300 

I 

I 
 11300 - 11310 

I 
I 11310-11320 

I 

11320 - 11330

I 
I 
I 
I 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate induration, bright even green I yellow 
fluorescence, instant cloudy streaming cut. 

LIMESTONE: Light to medium gray, light tp medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ~ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonacfous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate inqmation, bright even green / yellow 
fluorescence, instant cloudy streaming cut. ' 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate inqiuration, bright even green I yellow 
fluorescence, instant cloudy streaming cut. ' 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in ration, dull even green I yellow 
fluorescence, milky streaming cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in tion, bright even green / yellow 
fluorescence, cloudy streaming cut. 

LIMESTONE: Light to medium gray, light ream, cream, gray, cream gray, dark gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argilla us, trace anhydrite, Shale: black, dark 
gray, carbonaceous, moderate induration, bri t green yellow fluorescence, milky 
streaming cut. 

LIMESTONE: Light to medium gray, light tb medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate induration, bright green yellow fluorescence, 
cloudy streaming cut. • 

LIMESTONE: Light to medium gray, light ~ream, cream, gray, cream gray, dark gray, 
trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argillaoeous, trace anhydrite, Shale: black, dark 
gray, carbonaceous, moderate induration, bright even green yellow fluorescence, milky 
streaming cut. 

LIMESTONE: Light to medium gray, light tp medium cream, cream, gray, cream gray, 
dark gray, trace dark gray laminations, firm, ~ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac OUS, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in 
streaming cut. 
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ation, green yellow fluorescence, milky 



I 


I 
I 11330 11340 LIMESTONE: Light to medium gray, light dream, cream, gray, cream gray, dark gray, 

trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argillacj:lous, trace anhydrite, Shale: black, dark 
gray, carbonaceous, moderate induration, bri· t yellow fluorescence, milky streaming 
cut. 

I 
 11340 11350 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 

dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 
sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 

I 
black, dark gray, carbonaceous, moderate in tion, even yellow fluorescence, cloudy 
cut. 

I 

11350 11360 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, frrm, d, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac. us, argillaceous, trace anhydrite, Shale: 

black, dark gray, carbonaceous, moderate indUration, dull even green yel10w 
fluorescence, milky streaming cut. 

I 

I 11360 11370 LIMESTONE: Light to medium gray, light t~ medium cream, cream, gray, cream gray, 


dark gray, trace dark gray laminations, firm, I!lard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, Shale: 

black, dark gray, carbonaceous, moderate induration, dim green yellow fluorescence, 

milky streaming cut. 

I 11370 11380 LIMESTONE: Lightto medium gray, lightt medium cream, cream, gray, cream gray, 

I 

dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 

black, dark gray, carbonaceous, moderate in ation, green yellow fluorescence, milky 

slow streaming cut. 


11380 11390 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


I dark gray, trace dark gray laminations, firm, ard, brittle, sub-rounded, blocky, platy, 

sub-angular, microcrystalline, silty, carbonac ous, argillaceous, trace anhydrite, Shale: 
black, dark gray, carbonaceous, moderate in tion, scattered green yellow 

I 
 fluorescence, milky slow yellow streaming ctilt. 


I 

11390 11400 LIMESTONE: Light to medium gray, light tp medium cream, cream, gray, cream gray, 


trace dark gray laminations, firm, hard, brittl" sub-rounded, blocky, platy, sub-angular, 

microcrystalline, silty, carbonaceous, argilla~eous, trace anhydrite, Shale: black, dark 

gray, carbonaceous, moderate induration, spcitted yellow fluorescence, milky yellow cut. 

I 

11400 11410 LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 


trace dark gray laminations, firm, hard, brittllil, sub-rounded, blocky, platy, sub-angular, 

microcrystalline, silty, carbonaceous, argiUa . OUS, trace anhydrite, Shale: black, dark 
gray, carbonaceous, moderate induration, sc ered green yellow fluorescence, cloudy 

I 
 yellow cut. 


I 
11410 11420 LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 

trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argilla eous, trace anhydrite, Shale: black, dark 
gray, carbonaceous, moderate induration, sp tted yellow fluorescence, bright milky cut. 

I 
 11420 - 11430 LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 

trace dark gray laminations, firm, hard, brittl ,sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argillaqeous, trace anhydrite, Shale: black, dark 

I 
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I 

I gray, carbonaceous, moderate induration, s~tted green yellow fluorescence, milky 

streaming cut. 

I 11430 11440 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, carbonaceous, argillac ous, trace anhydrite, Shale: black, dark 

I 
 gray, carbonaceous, moderate induration, sp ed green yellow fluorescence, milky cut. 


I 

11440 11450 LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 


trace dark gray laminations, firm, hard, brittl ,sub-rounded, blocky, platy, sub-angular, 

microcrystalline, silty, carbonaceous, argilla ous, trace anhydrite, Shale: black, dark 

gray, carbonaceous, moderate induration, s ed green yellow fluorescence, cloudy cut. 

I 11450 11460 LIMESTONE: Light brown to bark brown, tan to dark tan, gray, brown, trace dark gray 
laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, 
silty, carbonaceous, argillaceous, trace anhydrite, Shale: black, dark gray, carbonaceous, 
moderate induration, spotted green yellow fluorescence, milky cut. 

I 
I 11460 11470 LIMESTONE: Light brown to bark brown, In to dark tan, gray, brown, gray, cream 

gray, trace dark gray laminations, firm, hard, 'brittle, sub-rounded, blocky, platy, sub­
angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, Shale: black, 
dark gray, carbonaceous, moderate induration, spotted green yellow fluorescence, cloudy 
streaming cut. . 

11470 11480 LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream I gray, dark gray, trace dark gray laminations, nm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c onaceous, argillaceous, trace anhydrite, 

I Shale: black, dark gray, carbonaceous, mode te induration, spotted green yellow 
fluorescence, milky cut. 

I 
11480 11490 LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 

gray, dark gray, trace dark gray laminations, , hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c naceous, argillaceous, trace anhydrite, 
Shale: black, dark gray, carbonaceous, mod te induration, spotted green yellow 

I 
 fluorescence, cloudy streaming cut. 


I 

11490 11500 LIMESTONE: Light brown to bark brown, In to dark tan, gray, brown, gray, cream 


gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 

platy, sub-angular, microcrystalline, silty, cmrbonaceous, argillaceous, trace anhydrite, 

carbonaceous, moderate induration, spotted ~een yellow fluorescence, cloudy streaming 
cut. 

I 11500 11510 LIMESTONE: Light brown to bark brown, tan to dark tan, gray, brown, gray, cream 

I 

gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 

platy, sub-angular, microcrystalline, silty, cbonaceous, argillaceous, trace anhydrite, 

carbonaceous, moderate induration, spotted eHow fluorescence, bright cloudy streaming 

cut. 

I 
11510 11520 LIMESTONE: Light brown to bark brown, n to dark tan, gray, brown, gray, cream 

gray, dark gray, trace dark gray laminations, lrm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c bonaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, spotted een yellow fluorescence, bright milky 

I 
 streaming cut. 


I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11520 - 11530 

11530 - 11540 

11540 - 11550 

11550 -11560 

11560 - 11570 

11570 - 11580 

11580 - 11590 

11590 - 11600 

11600 -11610 

11610 -11620 

LIMESTONE: Light brown to bark brown, t to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, Inn, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c onaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, scattered yellow fluorescence, cloudy yellow 
streaming cut. 

LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, spotted yellow fluorescence, milky streaming cut. 

LIMESTONE: Light brown to bark brown, 1:jln to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carjbonaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, spotted ween yellow fluorescence, milky yellow 
streaming cut. . 

LIMESTONE: Light brown to bark brown, tan to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, finn, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, spotted ~ellow fluorescence, milky streaming cut. 

LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, lrm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c bonaceous, argillaceous, trace anhydrite, 
carbonaceous, moderate induration, spotted eHow fluorescence, milky streaming cut. 

LIMESTONE: Light brown to bark brown, 
gray, dark gray, trace dark gray laminations, 
platy, sub-angular, microcrystalline, silty, c 
carbonaceous, moderate induration, spotted 
streaming cut. 

Inn, hard, brittle, sub-rounded, blocky, 
onaceous, argillaceous, trace anhydrite, 
eeo yellow fluorescence, milky yellow 

LIMESTONE: Light brown to bark brown, 
gray, dark gray, trace dark gray laminations, 
platy, sub-angular, microcrystalline, silty, c 
carbonaceous, moderate induration, spotted 
streaming cut. 

to dark tan, gray, brown, gray, cream 
rm, hard, brittle, sub-rounded, blocky, 

bonaceous, argillaceous, trace anhydrite, 
een yellow fluorescence, milky yellow 

to dark tan, gray, brown, gray, cream 

LIMESTONE: Light brown to bark brown, In to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, fInn, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, cru:bonaceous, argillaceous, trace anhydrite, 
Shale: black, dark gray, carbonaceous, modefa,te induration, spotted green yellow 
fluorescence, dull pinpoint streaming cut. I 

LIMESTONE: Light brown to bark brown, In to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, arm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, cru;bonaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow fluorescence, instant pinpoint streaming cut. 

LIMESTONE: Light brown to bark brown, tan to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, Jirm. hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c naceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow fl orescence, slow broad streaming cut. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11620 - 11630 

11630 - 11640 

11640 - 11650 

11650 11660 

11660 - 11670 

11670 - 11680 

11680 -11690 

11690 - 11700 

11700 - 11710 

11710 - ll720 

11720 - 11730 

LIMESTONE: Light brown to bark brown, 
gray, dark gray, trace dark gray laminations, 
platy, sub-angular, microcrystalline, silty, c 
moderate induration, spotted green yellow fl 

LIMESTONE: Light brown to bark brown, 
gray, dark gray, trace dark gray laminations, 
platy, sub-angular, microcrystalline, silty, c 
moderate induration, spotted green yellow fl 

LIMESTONE: Light brown to bark brown, 

to dark tan, gray, brown, gray, cream 

, hard, brittle, sub-rounded, blocky, 


onaceous, argillaceous, trace anhydrite, 

orescence, slow broad streaming cut. 

to dark tan, gray, brown, gray, cream 
, hard, brittle, sub-rounded, blocky, 

naceous, argillaceous, trace anhydrite, 
ence, instant streaming cut. 

to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow flUorescence, instant streaming cut. 

LIMESTONE: Light brown to bark brown, do to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow flUorescence, instant streaming cut. 

LIMESTONE: Light brown to bark brown, $ to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, :pern, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c onaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow fl orescence, instant milky streaming cut. 

LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, mn, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c naceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow fl orescence, instant milky streaming cut. 

LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, mn, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, c onaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow fl orescence, instant milky streaming cut. 

LIMESTONE: Light brown to bark brown, to dark tan, gray, brown, gray, cream 
gray, dark gray, trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, 
platy, sub-angular, microcrystalline, silty, carbonaceous, argillaceous, trace anhydrite, 
moderate induration, spotted green yellow flliorescence, instant milky streaming cut. 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl~, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonacepus, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescenpe, cloudy yellow cut.. 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace anhydrite, moderate 
induration, scattered green ye]]ow fluorescen e, cloudy yellow cut. 

LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl ,sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonac us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluoresce e, cloudy yellow cut. 
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I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11730 11740 

11740 11750 

11750 - 11760 

11760 -11770 

11770 - 11780 

11780 11790 

11790 - 11800 

11800 - 11810 

11810 - 11820 

11820 11830 

11830 11840 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace~us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescenge, instant cloudy cut. 

LIMESTONE: Light to medium gray, light t~ medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen . e, instant milky cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen e, instant pinpoint cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittle, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen~e, instant pinpoint cut. 

LIMESTONE: Light to medium gray, light t9 medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen e, instant pinpoint cut. 

LIMESTONE: Light to medium gray, light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen e, slow broad streaming cut. 

I 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl~, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonacepus, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescence, slow broad streaming cut. 

LIMESTONE: Light to medium gray. light t medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen e, slow broad streaming cut. 

LIMESTONE: Light to medium gray, light medium cream, cream. gray, cream gray, 
trace dark gray laminations, firm, hard, brittl ,sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace. us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescence, instant milky cut. 

DOLOMITE: Light to medium tan, light to ~edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dense, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh~e, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered len yellow fluorescence, instant milky cut. 

DOLOMITE: Lightto medium tan, Iightto edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered gr en yellow fluorescence, instant milky cut 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11840 11850 

11850 11860 

11860 - 11870 

11870 - 11880 

11880 - 11890 

11890 - 11900 

11900 11910 

11910 11920 

11920 -11930 

11930 11940 

11940 - 11950 

DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens ,brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered gr :en yellow fluorescence, instant milky cut 

LIMESTONE: Light to medium gray, light tp medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl~, sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonacebus, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen~e, instant milky cut. 

LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonace us, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluorescen e, instant milky cut. 

LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, brittl , sub-rounded, blocky, platy, sub-angular, 
microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace anhydrite, moderate 
induration, scattered green yellow fluOreSCejce, instant milky cut. 

DOLOMITE: Light to medium tan, light to medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, den~, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh 'Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered gr en yellow fluorescence, instant milky cut 

DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens , brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered gr : en yellow fluorescence, instant milky cut 

DOLOMITE: Light to medium tan, light to medium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens~, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh~le, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered green yellow fluorescence, slow pinpoint 
streaming cut. 

DOLOMITE: Light to medium tan, lightto edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, spotted yell w fluorescence, slow yellow streaming cut. 

DOLOMITE: Light to medium tan, lightto , edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dense, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace shale, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered ye\Iow fluorescence, slow broad yellow 
streaming cut. 

DOLOMITE: Light to medium tan, light to i edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered y How fluorescence, cloudy slow broad 
yellow streaming cut. 

DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dens¢, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh!!le, carbonaceous, argillaceous, trace 
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I 
I anhYdr!te, moderate induration, spotted greeI' yel10w fluorescence, cloudy broad yellow 

streammg cut. 

I 11950 - 11960 DOLOMITE: Light to medium tan, light to . edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dense, brittle, sub-rounded, blocky, sub-angular, 

I 

I 
sub-rounded, microcrystalline, silty, trace sh~le, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered ye low fluorescence, cloudy slow broad 
yellow streaming cut. 

11960 - 11970 DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 


I trace dark gray laminations, firm, hard, dens, brittle, sub-rounded, blocky, sub-angular, 

sub-rounded, microcrystalline, silty, trace sh Ie, carbonaceous, argillaceous, trace 

anhydrite, moderate induration, yellow flUOreSCence, milky slow broad yellow 


I 
 streaming cut. 


11970 11980 DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 

trace dark gray laminations, firm, hard, densd, brittle, sub-rounded, blocky, sub-angular, 


I sub-rounded, microcrystalline, silty, trace shdle, carbonaceous, argillaceous, trace 

anhydrite, moderate induration, scattered y!IOW fluorescence, cloudy slow pin point 

yellow streaming cut. 


I 11980 11990 DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 
trace dark gray laminations, firm, hard, dense, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sMle, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered grqen yellow fluorescence, cloudy broad I tyellow streaming cut. 

I 
 11990 12000 DOLOMITE: Light to medium tan, light to edium cream, cream, gray, cream gray, 

trace dark gray laminations, firm, hard, dens , brittle, sub-rounded, blocky, sub-angular, 

sub-rounded, microcrystalline, silty, trace shlllle, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, scattered ydllow fluorescence, cloudy slow broad 

I yellow streaming cut. ~. 

I 
12000 120lO DOLOMITE: Medium to dark gray, gray, cr am gray, cream, light cream, trace dark gray 

laminations, firm, hard, dense, brittle, sub-ro. ded, blocky, sub-angular, sub-rounded, 
microcrystalline, silty, trace shale, black, carbonaceous, argillaceous, trace anhydrite, 
moderate induration, bright scattered yellovJ fluorescence, milky slow broad yellow 

streaming cut. Ii 

I 
I 120lO 12020 DOLOMITE: Medium to dark gray, light to medium cream, cream, gray, cream gray, 

trace dark gray laminations, firm, hard, dens. , brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace shale, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, bright scattdred green yellow fluorescence, milky slow 
broad yellowish streaming cut. . 

12020 12030 DOLOMITE: Medium to dark gray, gray, Iil't to medium cream, cream, cream gray, I trace dark gray laminations, firm, hard, densF,brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace shale, black carbonaceous, argillaceous, trace 

I 
anhydrite, moderate induration, bright scattered yellow fluorescence, milky slow broad 
yellow streaming cut. , 

I 

12030 12040 DOLOMITE: Medium to dark gray, light tolmedium cream, cream, gray, cream gray, 


trace dark gray laminations, firm, hard, dens~, brittle, sub-rounded, blocky, sub-angular, 

sub-rounded, microcrystalline, silty, trace shale, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dull spottedj yellow fluorescence, bright milky slow 

I 
broad yellowish streaming cut. . 

I 
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12040 - 12050 

12050 -12060 

12060 - 12070 

12070 -12080 

12080 - 12090 

12090 12100 

12100 12110 

12110 12120 

12120 12130 

12130 12140 

DOLOMITE: Medium to dark gray, light to hIedium cream, cream, gray, cream gray, 
trace dark gray laminations, fIrm, hard, denstt brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh&le, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dull scattered yellow fluorescence, bright milky slow 
broad yellow streaming cut. 

DOLOMITE: Medium to dark gray, light to hIedium cream, cream, gray, cream gray, 
trace dark gray laminations, flrm, hard, dens~, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dim scattere green yellow fluorescence, bright cloudy 
slow broad yellowish streaming cut. . 

DOLOMITE: Medium to dark gray, light to medium cream, cream., gray, cream gray, 
trace dark gray laminations, fIrm, hard, denstt brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace shale, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dim yellow fluorescence, dull yellowish streaming cut. 

DOLOMITE: Medium to dark gray, light to htedium cream, cream, gray, cream gray, 
trace dark gray laminations, fIrm, hard, den i, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dull green y Ilow fluorescence, light cloudy streaming 
cut. 

DOLOMITE: Medium to dark gray, light to edium cream, cream, gray, cream gray, 
trace dark gray laminations, fIrm, hard, dens, brittle, sub-rounded, blocky, sub-angular, 
sub-rounded, microcrystalline, silty, trace sh Ie, black, carbonaceous, argillaceous, trace 
anhydrite, moderate induration, dim scattere green yellow fluorescence, cloudy 
yellowish cut. 

DOLOMITE: Light to medium brown, light medium tan, light to medium cream, 
cream. tan. brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, moderate induration, 
bright yellow / white fluorescence, instant p' point streaming cut. 

DOLOMITE: Light to medium brown, light medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white fl orescence, instant pinpoint streaming cut. 

DOLOMITE: Light to medium brown, light tjo medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medidm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac¢ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white fluorescence, instant pinpoint streaming cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream. 
cream, tan, brown, hard to dense, trace mediUm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac~ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white fl*orescence, instant pinpoint streaming cut. 

I 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medidm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonacbous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white fluorescence, instant cloudy cut.. 
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12140 - 12150 

12150 - 12160 

12160 -12170 

12170 12180 

12180 12190 

12190 - 12200 

12200 -12210 

12210- 12220 

12220 12230 

12230 12240 

12240 -12250 

DOLOMITE: Light to medium brown, light~ medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white fl orescence, instant cloudy cut.. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi ,m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonacbous, trace anhydrite, trace limestone, 
moderate induration, bright yellow / white flljlorescence, instant cloudy cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medilJm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow fluoresce ce, instant broad streaming cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona, ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow fluorescence, instant broad streaming cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medium to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaqeous, trace anhydrite, trace limestone, 
moderate induration, bright yellow fluoresc ce, instant broad streaming cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow fluoresce ice, instant broad streaming cut. 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi~ to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu· rescence, instant milky cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona eous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, instant milky cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi~m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaqeous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green fluorescence, instant milky cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona eous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, bright instant pinpoint cut. 

DOLOMITE: Light to medium brown, light ,0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi~ to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green fluQrescence, bright instant pinpoint cut. 
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12250 - 12260 

12260- 12270 

12270 - 12280 

12280 - 12290 

12300-12310 

12310 -12320 

12320 - 12330 

12330 - 12340 

12340 - 12350 

12350 - 12360 

DOLOMITE: Light to medium brown, light medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, bright instant pinpoint cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi. to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac¢ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green fluorescence, bright instant pinpoint cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace mediUm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac¢ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu~rescence, bright instant milky cut. 

DOLOMITE: Light to medium brown, light io medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace mediUm to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green fluorescence, bright instant milky cut. 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi . to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona us, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, bright instant milky cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, bright instant milky cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbon ous, trace anhydrite, trace limestone, 
moderate induration, bright yellow green flu rescence, bright instant milky cut. 

DOLOMITE: Light to medium brown, light medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona. ODS, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello~ fluorescence, bright pinpoint streaming 
cut. . 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi$n to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaqeous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellot fluorescence, bright pinpoint streaming 
cut. i 

DOLOMITE: Light to medium brown, light tmedium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medium to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellow fluorescence, bright pinpoint streaming 
c~ . 
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DOLOMITE: Light to medium brown, light Lmedium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medium to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellow fluorescence, instant streaming cut. 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace meditjrn to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac~ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yell0't fluorescence, instant streaming cut. 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medillffi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonaceous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellow fluorescence, instant streaming cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medillffi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac~ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant streaming cut. i 

DOLOMITE: Lightto medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac us, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant streaming cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant streaming cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant bright cloudy cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant bright cloudy cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace meditpn to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbo~ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellow fluorescence, instant bright cloudy cut. 

DOLOMITE: Light to medium brown, light to medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medium to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac¢ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yelloW fluorescence, bright slow broad streaming 
~ . 

DOLOMITE: Light to medium brown, light ~o medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi~m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbon~ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yellow fluorescence, bright slow broad streaming 
cut. 
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12470 - 12480 

12480 -12490 

12490 - 12500 

12500 - 12510 

12510 -12520 

12520 - 12530 

12530 - 12540 

12540 - 12550 

12550 - 12560 

12560 - 12570 

12570 - 12580 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello 
cut. 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 

fluorescence, bright slow broad streaming 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

ous, trace anhydrite, trace to moderate 
fluorescence, quick milky streaming cut. 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

ous, trace anhydrite, trace to moderate 
fluorescence, quick milky streaming cut. 

0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 

ous, trace anhydrite, trace to moderate 
fluorescence, quick milky streaming cut. 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

ous, trace anhydrite, trace to moderate 
fluorescence, quick milky streaming cut. 

0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, quick milky streaming cut. 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, bright yello 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 

ous, trace anhydrite, trace to moderate 
fluorescence, quick milky streaming cut. 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

ous, trace anhydrite, trace to moderate 
fluorescence, instant bright milky cut 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant bright milky cut 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi m to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yeUo fluorescence, instant bright milky cut 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbonac ous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant bright milky cut 
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12580 - 12590 

12590 - 12600 

12600 - 12610 

12610 - 12620 

12620 - 12630 

12630 - 12640 

12640 - 12650 

12650 - 12660 

12660 - 12670 

12670 - 12680 

12680 - 12690 

12690 - 12700 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona eous, trace anhydrite, trace to moderate 
limestone, moderate induration, bright yello fluorescence, instant bright milky cut 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona eous, trace anhydrite, trace to moderate 
limestone, moderate induration, dull yellow uorescence, instant milky cut 

DOLOMITE: Light to medium brown, light 0 medium tan, light to medium cream, 
cream, tan, brown, hard to dense, trace medi to dark gray laminations, sub-rounded, 
sub-angular, microcrystalline, silty, carbona eous, trace anhydrite, trace to moderate 
limestone, moderate induration, dim yellow 

DOLOMITE: Light to medium brown, light 
cream, tan, brown, hard to dense, trace medi 
sub-angular, microcrystalline, silty, carbona 
limestone, moderate induration, dull yellow 

LIMESTONE: Medium to dark gray, olive 
trace anhydrite, argillaceous, carbonaceous, 
intergranular porosity, bright yellow fluores 

LIMESTONE: Medium to dark gray, olive 

uorescence, instant bright milky cut 

0 medium tan, light to medium cream, 
to dark gray laminations, sub-rounded, 

ous, trace anhydrite, trace to moderate 
uorescence, bright milky cut 

ey, tan to brown, wackestone to packstone, 
ottled, fair induration, poor to no visible 
nce, yellow streaming cut. 

ey, wackestone to packstone, argillaceous, 
trace anhydrite, carbonaceous, mottled, fair· duration, poor to no visible intergranular 
porosity, bright yellowish green fluorescenc , cloudy streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, wackestone to packstone, trace 
anhydrite, argillaceous, carbonaceous, mottl d, fair induration, poor to no visible 
intergranular porosity, bright yellow green fl orescence, slow yellowish green streaming 
cut. 

LIMESTONE: Medium to dark gray, olive ey, wackestone to packstone, trace 
anhydrite, argillaceous, carbonaceous, mottl d, fair induration, poor to no visible 
intergranular porosity, bright spotted yellow uorescence, slow broad streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, wackestone to packstone, trace 
anhydrite argillaceous, carbonaceous, mottle , fair induration. poor to no visible 
intergranular porosity, bright scattered yello fluorescence, slow milky streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, wackestone to packstone, trace 
anhydrite, argillaceous, carbonaceous, mottl d, fair induration, poor to no visible 
intergranular porosity, bright yellow green fl orescence, slow cloudy broad streaming 
cut. 

LIMESTONE: Medium to dark gray, olive ey, wackestone to packstone, trace 
anhydrite, argillaceous, carbonaceous, mottl d, fair induration, poor to no visible 
intergranular porosity, bright yellowish fluor scence, slow cloudy cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar illaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular p rosity, bright yellow green fluorescence, 
cloudy cut. 
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LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular porosity, dim yellow green fluorescence, slow 
yellow streaming cut. 

LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular pr· rosity, dim yellowish green fluorescence, 
slow milky pin point streaming cut. 

LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular porosity, bright yellowish green fluorescence, 
slow cloudy pin point streaming cut. 

LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular p~rosity, bright yellowish green fluorescence, 
slow pin point streaming cut. . 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar 'llaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular rosity, bright yellowish fluorescence, slow 
streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar illaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular p rosity, bright yellowish green fluorescence, 
slow pin point streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar illaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular p rosity, bright yellow green fluorescence, 
slow milky pin point streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar illaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular p rosity, dim yellowish green fluorescence, 
slow cloudy pin point streaming cut. 

LIMESTONE: Medium to dark gray, olive y, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar$iIlaceous, carbonaceous, mottled, fair 
induration, poor to no visible intergranular ~rosity, bright yellow green fluorescence, 
slow pin point streaming cut. . 

LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, "right yellow fluorescence, slow streaming 
cut. 

LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, ~ull yellow flUorescence, slow streaming 
cut. 
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12810 - 12820 

12820 - 12830 

12830 12840 

12840 12850 

12850 - 12860 

12860 - 12870 

12870 - 12880 

12880 12890 

12890 12900 

12900 - 12910 

12910 - 12920 

12920 12930 

LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar1Pllaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, cloudy yellow fluorescence, slow milky 
streaming cut. 

LIMESTONE: Medium to dark gray, olive 
wackestone to packstone, trace anhydrite, ar 
induration, no visible intergranular porosity, 

LIMESTONE: Medium to dark gray, olive 
wackestone to packstone, trace anhydrite, ar 
induration, no visible intergranular porosity, 
cut. 

ey, white to cream, tan to brown, 
illaceous, carbonaceous, mottled, fair 
een yellow fluorescence, streaming cut. 

ey, white to cream, tan to brown, 
iIlaceous, carbonaceous, mottled, fair 
right yellow fluorescence, slow streaming 

LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, ~ull green yellow fluorescence, slow milky 
streaming cut. ' 

LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar! illaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, ven yellow fluorescence, yellow streaming 
cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, ar illaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, potted yellow fluorescence, slow pin point 
streaming cut. 

LIMESTONE: Medium to dark gray, olive gtey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, pright yellow green fluorescence, slow 
streaming cut. 

LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity,· right green yellow fluorescence, slow pin 
point streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, illaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, cattered yellow fluorescence, slow broad 
streaming cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, illaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, bright green yellow fluorescence, slow 
milky cut. • 

LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity,bright yellow fluorescence, slow cloudy cut. 

LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 
wackestone to packstone, trace anhydrite, illaceous, carbonaceous, mottled, fair 
induration, no visible intergranular porosity, dim yellow fluorescence, slow milky cut. 
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12930 12940 

I 
I 
 12940 12950 


I 12950 12960 


I 
12960 12970

I 
I 12970 12980 

I 

12980 - 12990 

I 
12990 13000 

I 
I 13000 13010 

I 13010 13020 

I 
I 
 13020 13030 


I 

13030 13040 

I 

I 

I 


LIMESTONE: Medium to dark gray, olive Jey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, bright yellow fluorescence, slow streaming 

cut. 


LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, illaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, right green yellow fluorescence, slow 

streaming cut. 


LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, 'llaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, yen yellow fluorescence, yellow streaming 

cut. 


LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 

indura~ion, no visible intergranular porosity, 'Iscattered yellow fluorescence, slow broad 

streamrng cut. : 


LIMESTONE: Medium to dark gray, olive grey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, Idull green yellow fluorescence, slow milky 

streaming cut. 


LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, illaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, bright yellow fluorescence, slow cloudy cut. 


LIMESTONE: Medium to dark gray, olive ey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, gillaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, bright yellow green fluorescence, slow 

streaming cut. 


LIMESTONE: Medium to dark gray, olive ~ey, white to cream, tan to brown, 

wackestone to packstone, trace anhydrite, argillaceous, carbonaceous, mottled, fair 

induration, no visible intergranular porosity, idim yellow fluorescence, slow milky cut 


! 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cream, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate ind • ation, scattered green yellow fluorescence, 
instant milky cut. 

LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cr am, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate indu ation, scattered green yellow fluorescence, 
instant milky cut. 

LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cr am, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate induration, scattered green yellow fluorescence, 
instant milky cut. 
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13040 - 13050 

13050 - 13060 

13060 - 13070 

13070 - 13080 

13080 - 13090 

13090-13100 

13100 13110 

13110 - 13120 

13120 - 13130 

LIMESTONE: Light to medium gray, light tmedium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium crebm, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate induration, scattered green yellow fluorescence, 
instant milky cut. 

LIMESTONE: Light to medium gray, light.o medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cre , trace dark gray laminations, fIrm, hard, 
brittle, sub-rounded, blocky, platy, sUb-angu ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 
fluorescence, instant slow broad streaming c t. 

LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cre , trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate indu ation, bright scattered green yellow 
fluorescence, instant slow broad streaming c t. 

LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cre , trace dark gray laminations, fIrm, hard, 
brittle, sub-rounded, blocky, platy, sub-an ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate ind . tion, bright scattered green yellow 
fluorescence, instant slow broad streaming c*t. 

LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cream, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate indUlfation, bright scattered green yellow 
fluorescence, instant slow broad streaming cft. 

LIMESTONE: Light to medium gray, light ~o medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cream, trace dark gray laminations, fIrm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate induration, bright scattered green yellow 
fluorescence, instant cloudy I pinpoint stre<lIl1ing cut. 

LIMESTONE: Light to medium gray, light 
light to medium tan, tan, light to medium cre 
brittle, sub-rounded, blocky, platy, sub-angu 
argillaceous, trace anhydrite, moderate ind 
fluorescence, instant cloudy I pinpoint str 

LIMESTONE: Light to medium gray, light 

0 medium cream, cream, gray, cream gray, 
, trace dark gray laminations, firm, hard, 

,microcrystalline, carbonaceous, 
ation, bright scattered green yellow 
ing cut. 

medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cre m, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 
fluorescence, instant cloudy I pinpoint stre ing cut. 

LIMESTONE: Light to medium gray, light medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cre m, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angu ,microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate induiation, bright scattered green yellow 
fluorescence, instant cloudy I pinpoint streaming cut. 
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I 

I 13130 13140 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium c , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate indu tion, bright scattered green yellow 

fluorescence, instant bright milky cut. 

I 
 13140 -13150 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


I 

light to medium tan, tan, light to medium cr , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 

fluorescence, instant bright milky cut. 


I 

13150 13160 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cre , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-an ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 
fluorescence, instant bright milky cut. 

I 

I 13160 13170 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cre , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-an ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 

fluorescence, instant bright milky cut. 

I 13170 13180 LIMESTONE: Light to medium gray, light Jo medium cream, cream, gray, cream gray, 
light to medium tan, tan, light to medium cream, trace dark gray laminations, firm, hard, 
brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 

I argillaceous, trace anhydrite, moderate induration, bright scattered green yellow 
fluorescence, instant bright broad streaming cut. 

I 

13180 13190 LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium creflm, trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angu~ar, microcrystalline, carbonaceous, 
argillaceous, trace anhydrite, moderate indtifation, bright scattered green yellow 

I 
 fluorescence, instant bright broad streaming fut. 


I 

13190 13200 LIMESTONE: Light to medium gray, light Jo medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cre~, trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate induration, bright scattered green yellow 
fluorescence, instant bright broad streaming cut. 

I 13200 13210 LIMESTONE: Light to medium gray, light to medium cream, cream, gray, cream gray, 


I 

light to medium tan, tan, light to medium creflID, trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angu~ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate indu(ation, bright scattered green yellow 

fluorescence, instant bright cloudy cut. . 

I 

13210 13220 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cre trace dark gray laminations, firm, hard, 


I 

brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate ind ation, bright scattered green yellow 

fluorescence, instant bright cloudy cut. 


I 
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I 13220 - 13230 LIMESTONE: Light to medium gray, light 

I 

0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cream, trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, modemte induration, bright scattered green yellow 

fluorescence, instant bright cloudy cut. . 

I 
 13230 -13240 LIMESTONE: Light to medium gray, light 10 medium cream, cream, gray, cream gray, 

light to medium tan, tan, light to medium cr , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-ang ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate ind ation, bright scattered green yellow 


I fluorescence, bright pinpoint streaming cut. 


I 

13240 - 13250 LIMESTONE: Light to medium gray, light io medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cream, trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angular, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate induration, bright scattered green yellow 
fluorescence, bright pinpoint streaming cut. 

I 
1 

I 

13250 -13260 LIMESTONE: Light to medium gray, light 0 medium cream, cream, gray, cream gray, 


light to medium tan, tan, light to medium cre , trace dark gray laminations, firm, hard, 

brittle, sub-rounded, blocky, platy, sub-angu ar, microcrystalline, carbonaceous, 

argillaceous, trace anhydrite, moderate ind tion, bright scattered green yellow 

fluorescence, bright pinpoint streaming cut. I 

I TD was reached at 13,161' MD on July 8, 1011. 

I 
I 
I 
I 
I 
I 

I 

I 
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I 1. One final paper mudlog and report to: 

Richard Ellis, President


I WEPCO Energy, LLC 

12943 Horizon Trail 

Castle Rock, CO 80108


I 
2. One final paper mudlog and report to: 

I 
I Cheyenne Petroleum Company 


Attn: Bill Spurgeon 

14000 Quail Springs Parkway, 

Suite 2200 

Oklahoma City, OK 73134 


I 3. One paper copy final mud log and report to HALLI,URTON OIL & GAS ASSETS 

I Halliburton Oil & Gas Assets 
Attn: Rick Smothermon 

2107 CityWest Blvd., Building 2 


I P.O. Box 42806 (77242) 
Houston, TX 77042-3051 

I 4. One final paper mudlog and report to: 

I North Dakota Industrial Commission 

Oil & Gas Division 


I 
Attn: Mr. Lynn D. Helms, Director 

600 East Boulevard Ave. Dept 405 

Bismarck, North Dakota 58505-0840 

I 
 5. One final paper mudlog, reports and cuttings to: 


Dale A. Walker 

I Williston Basin Business Unit 

I 
Occidental Oil and Gas Corporation 
Office GWP-5 21.071 
5 Greenway Plaza Suite 110 
Houston, Texas 77046-0521 

I 6. One set ofcuttings to: 

ND Geological Survey Core Library 

I Campus Road and Cornell 
Grand Forks, ND 58202 

I 
I 









Date: 5/12/11

RESERVE PIT DIAGRAM

Inspector: Nicole Anderson

Operator:  OXY USA INC

Well Name & No.:   KUDRNA 1-17

Location:  17-141N-97W  SWSE

Well File No.   20659

NOTE: Diagram shows approximate dimensions and orientation of the reserve
             pit in relation to the well loction. Not a surveyed plat.

Maximum Depth       14

Lined       Y       

Azimuth of Long Axis
of Pit     276       

Sediment Description:

Lined with clay

Location of Access Road
1/4 Sec.      Sec.      4-Sec.

Degrees.

Ft.

50'

155'

3' Cut 4' Cut

4' Cut3' Cut

N

5'

Access Road

97'



















 

 

 
 
 

      March 25, 2011 
CHRISTINE CAMPBELL 
GEOSCIENCE TECHNICIAN 
ANSCHUTZ EXPLORATION CORPORATION 
555 17TH STREET, SUITE 2400 
DENVER, CO 80202 

  
      RE:      DIRECTIONAL  WELL 
       KUDRNA   1-17 
       SWSE Section 17-141N-97W 
       Dunn County 
       Well File # 20659 
 

Dear CHRISTINE : 
 
   Pursuant to Commission Order No. 9075, approval to drill the above captioned well is hereby given. The 
approval is granted on the condition that all portions of the well bore not isolated by cement, be no closer than 
the 660' setback within the 640 acre drilling unit consisting of S/2 Section 17 & N/2 Section 20-141-97 FOR 
ALL FORMATIONS ENCOUNTERED DOWN TO A DEPTH OF 50' BELOW THE RED RIVER 
FORMATION. 
 
PERMIT STIPULATIONS: APPROVAL TO SIDETRACK AND DRILL HORIZONTALLY INTO 
THE BAKKEN POOL IS HEREBY DENIED PER ICO 16113.  ANSCHUTZ EXPL CORP must 
contact NDIC Field Inspector Rick Hutchens at 701-290-7425 prior to location construction.  LASTLY, 
DUE TO HIGH H2S IN THIS AREA, A REMOTE BATTERY MAY BE REQUIRED.   
 
Location Construction Commencement (Three Day Waiting Period) 
   Operators shall not commence operations on a drill site until the 3rd business day following publication of the 
approved drilling permit on the NDIC - OGD Daily Activity Report.   If circumstances require operations to 
commence before the 3rd business day following publication on the Daily Activity Report, the waiting period may 
be waived by the Director.  Application for a waiver must be by sworn affidavit providing the information 
necessary to evaluate the extenuating circumstances, the factors of NDAC 43-02-03-16.2 (1), (a)-(f), and any other 
information that would allow the Director to conclude that in the event another owner seeks revocation of the 
drilling permit, the applicant should retain the permit. 

 
Permit Fee & Notification 
   Payment was received in the amount of $100 via credit card .The permit fee has been received.  It is requested 
that notification be given immediately upon the spudding of the well.  This information should be relayed to the 
Oil & Gas Division, Bismarck, via telephone.  The following information must be included:  Well name, legal 
location, permit number, drilling contractor, company representative, date and time of spudding.  Office hours are 
8:00 a.m. to 12:00 p.m. and 1:00 p.m. to 5:00 p.m. Central Time. Our telephone number is (701) 328-8020, leave a 
message if after hours or on the weekend.  
 

 
 
 



 
 
 
 
 
 
 
 
 
CHRISTINE CAMPBELL 
March 25, 2011 
Page 2 
 

Survey Requirements for Horizontal, Horizontal Re-entry, and Directional Wells 
   NDAC Section 43-02-03-25 (Deviation Tests and Directional Surveys) states in part (that) the survey contractor 
shall file a certified copy of all surveys with the director free of charge within thirty days of completion.  Surveys 
must be submitted as one electronic copy, or in a form approved by the director. However, the director may 
require the directional survey to be filed immediately after completion if the survey is needed to conduct the 
operation of the director's office in a timely manner.  Certified surveys must be submitted via email in one adobe 
document, with a certification cover page to certsurvey@nd.gov.    
Survey points shall be of such frequency to accurately determine the entire location of the well bore.  

 
Reserve pit 
 Please be advised that conditions may be imposed on the use and reclamation of a drilling reserve pit on 
this site if specific site conditions warrant. 
 
Surface casing cement 
 Tail cement utilized on surface casing must have a minimum compressive strength of 500 psi within 12 
hours, and tail cement utilized on production casing must have a minimum compressive strength of 500 psi 
before drilling the plug or initiating tests.   
 
Logs 
 NDAC Section 43-02-03-31 requires the running of a Cement Bond Log from which the presence of 
cement can be determined in every well in which production or intermediate casing has been set and a Gamma 
Ray Log must be run from total depth to ground level elevation of the well bore.  All logs must be submitted as 
one paper copy and one digital copy in LAS (Log ASCII) format, or a format approved by the Director.  Image 
logs that include, but are not limited to, Mud Logs, Cement Bond Logs, and Cyberlook Logs, cannot be produced 
in their entirety as LAS (Log ASCII) files.  To create a solution and establish a standard format for industry to 
follow when submitting image logs, the Director has given approval for the operator to submit an image log as a 
TIFF (*.tif) formatted file.  The TIFF (*.tif) format will be accepted only when the log cannot be produced in its 
entirety as a LAS (Log ASCII) file format. The digital copy may be submitted on a 3.5” floppy diskette, a standard 
CD, or attached to an email sent to digitallogs@nd.gov    
Thank you for your cooperation.  

        
       Sincerely,  
 
       Todd L. Holweger  
       Mineral Resources Permit Manager 



Feet

Feet Feet MD Feet TVD
Base of Last Salt (If Applicable)

Sacks Feet

Proposed Logs

Estimated Total Depth (feet) Drilling Mud Type (Vertical Hole - Below Surface Casing)
Feet MD 0 Feet TVD" Lb./Ft. 0Longstring Casing -

Sacks and surface casing must be cemented back to surface.
Proposed Size Weight(s) Longstring Total Depth Cement Volume Cement Top Top Dakota Sand

NOTE: Surface hole must be drilled with fresh water
Surface Casing - " Lb./Ft. Feet

Size Weight Depth Cement Volume

Feet
Objective Horizons Pierre Shale Top

Feet Above S.L.

(Subject to NDIC Approval)
° ' " °

Latitude of Well Head Longitude of Well Head NAD Reference Description of

Approximate Date Work Will Start Confidential StatusType of Work Type of Well

APPLICATION FOR PERMIT TO DRILL - FORM 1

I hereby swear or affirm that the information provided is true, complete and correct as determined from all available records.

TitleSignature Printed Name

Date

Comments

Ground Elevation Acres in Spacing/Drilling Unit
' "

Email Address(es)

Proposed

Title

FOR STATE USE ONLY FOR STATE USE ONLY

Pool Permit Type

Field

Date Approved

By

Permit and File Number API Number
33-

Zip Code

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM.
PLEASE SUBMIT THE ORIGINAL AND ONE COPY.

INDUSTRIAL COMMISSION OF NORTH DAKOTA
OIL AND GAS DIVISION
600 EAST BOULEVARD   DEPT 405
BISMARCK, ND  58505-0840
SFN 4615 (03-2006)

Spacing/Drilling Unit Setback Requirement Industrial Commission Order

Address

Range County

Telephone Number

City

At Surface

State Zip Code

Name of Surface Owner or Tenant

Address City State

Well Number

Qtr-Qtr Section Township
F LF L

WELL INFORMATION
Well Name 

L
If Directional, Top of Pay Qtr-Qtr Section Township Range County

Proposed Bottom Hole Location Qtr-Qtr Section Township Range County
N W

F L F L

Operator

N W

N W

L FF

New Location Oil & Gas 3 / 31 / 2011 No

ANSCHUTZ EXPLORATION CORPORATION (303) 298-1000

555 17TH STREET, SUITE 2400 DENVER CO 80202

Deanna Steffan as Trustee of the George & Betty Tr

11948 24th Street SW Dickinson ND 58601
✔

Notice has been provided to the owner of any
permanently occupied dwelling within 1,320 feet. ✔

This well is not located within five hundred
feet of an occupied dwelling.

KUDRNA 1-17

250 S 2000 E SWSE 17 141 97 Dunn

362 N 2331 W NENW 20 141 97 Dunn

362 N 2331 W NENW 20 141 97 Dunn

47 01 28.90 -102 59 53.76 NAD83 Drilling Unit: S/2 Sec. 17 & N/2 Sec. 20-141-97

2529 640 660 9075

RED RIVER FRYBURG DUPEROW 2062

9 5/8 36 2162 702

5 1/2 20 & 23 13238 13079 1561 5152 5527
Base Last Charles Salt (If Applicable)

9122 13238 13079 Other - See Comments

RES & BHC base of surf csg to TD, DN 7000' to TD, GR surf to TD

Additional logs to be run: Sonic scanner 8700'-10700', CMR-Optional-8700'-10700'
Drilling Mud Type: Oil based mud to be used below surface casing

3 / 22 / 2011

ePermit CHRISTINE CAMPBELL GEOSCIENCE TECHNICIAN

20659 33 - 025 - 01351 3 / 25 / 2011

ST. ANTHONY Todd L. Holweger

RED RIVER DEVELOPMENT Mineral Resources Permit Manager
REQUIRED ATTACHMENTS: Certified surveyors plat, estimated geological tops, proposed mud/cementing plans, $100 fee.





Anschutz Exploration Corporation

GENERAL INFORMATION
AFE No. Date

Lease/Well Name & Number: APC Prospect Number

Prospect Name: API No.

Location: SW SE Sec 17 T141N R97W, Black Hills Meridian Sec. Twp. Rng.

County: Dunn
State: North Dakota

Surface Loc: 250 ft FSL, 2000 ft FEL 17 141N 97W

Zone Entry: (Wellbore over BHL by 9400' MD)
BHL: 360 ft FNL, 2330 ft FWL 20 141N 97W

Spacing: 640 acres S/2 17 & N/2 20 141N 97W
Location Directions:

Elevation GL KB
  GL elevation from survey; KB estimated.

GEOLOGICAL INFORMATION

Proposed TD Primary Objective Secondary Objective
13,079' TVD
13,238' MD

Type Production (oil or gas) Type Production (oil or gas)

Anticipated Formation Tops
Reference Elevation: 2,562' KB

Formation Name Lithology Top (TVD) Comment

Pierre Shale 2062
Greenhorn 4692
Mowry 5168
Dakota 5527
Rierdon 6358
Dunham Salt 6727 Gross salt interval: 0 to 100'
Spearfish 6852
Minnekahta 7150
Opeche salt 7179 Gross salt interval: 0?
Tyler 8199
Kibbey Limestone 8581
Madison 8709
First Charles Salt 8775 Gross salt interval: 413'
Base last salt 9122
Mission Canyon 9302
Fryburg GR Marker 9478
Lodgepole 9805
Bakken 10562
Three Forks 10597
Birdbear 10791
Duperow 10884
Dawson Bay 11348
Winnipegosis 11553
Interlake 11,719'
Gunton 12,490'
Red River 12,635'
TD 13,079'

R.U. Mudlogger

Pierre depth - est. from state map

Top (md)

Red River

Red River Madison

Oil Oil

Well Prognosis

3/9/2011

2,529' 2,562'

 

 

Kudrna 1-17

SALT

Limestone

SALT

SALT

Kudrna 1-17 PROGNOSIS (3-11-11).xls



Open Hole Logging Program

Type Log Suite Interval Top Interval Bottom Log Scale

Resistivity
Density-Neutron
Spectral GR run w/ Density-Neutron
Gamma Ray
Note - GR to surface required by State of North Dakota
BHC
Sonic Scanner
CMR (optional) 8,700

Coring Program

Core No. Formation Est. Depth Core Length (ft)

Estimated Test Times (min)
Depth Cushion Initial Initial Second Second

(ft) (ft) Flow Shut-in Flow Shut-in
Fryburg 9478 4300 15 60 120 180

Duperow 10,900 4300 15 60 120 180
12635 4300 15 60 120 180

Start End
Depth Depth
7,000' TD

 

Top
Base surf csg

9,200'

ENGINEERING INFORMATION

Mud Program

Interval Mud Description Weight Viscosity Wtr Loss
Surface to 2,162' Water, gel w/ polymer sweeps 8.6 - 8.9 NC NC
2,162' to 6,720' Oil Base Mud 9.5 - 9.6 15-25 20-25
6,720' to TD' Oil Base Mud 9.5 - 11.0 15-25 20-25
     

One complete set of cleaned and dried samples
TD

Description of Services

10 foot samples Two sets to TD

Sample Collection

Pressure

TD

TD

Service

Mudlogger / Geologist

Foot per Sample
Depth Interval

30 foot samples9,200'

Wellsite Geology

(psi)

7000 ft to TD

8,700

Surface

Base of surface casing

DrillStem Test Program

10,700
10,700

TD

None

Chromatotgraph supplied by wellsite geologist

Formation
Estimated

Base Special Instructions

       Red River

TD7,000'

Base of surface casing

Kudrna 1-17 PROGNOSIS (3-11-11).xls



13 1/2 36# J55 0' - 2,162' ST&C
8 3/4 20# L80 0' - 6,720' LT&C
8 3/4 23# L80 6,720' - 13,238' LT&C

 
      

Surface Topout

-

(Permit data only, see service company procedure)

Estimated bottomhole pressure is 7400 psi.

Other Notes

5,152' -

13,238'

223 sx Class G w/ 0.25 lbs/sack cello flake, 1% CaCl2. 15.8 ppg & 1.15 cf/sk.

Class G as needed to get cement back to surface

-

479 sx Control Set C w/ 1% CaCl2, 0.25 lbs/sk cellophane flakes, 1% OGC-60, 1% SMS, 17.46 ga/sk 
water. 11.5 ppg & 2.85 cf/sk.

2,162'

Cement Depth
(ft)

Type and Amount

Surface Tail 1,862'

Anschutz Exploration Corporation intends to survey a portion of the lateral for the subject well allowing up to 2.8 degrees of error in the azimuth 
measurement, relative to the standard tool error of less than 1 degree.

Due to the orientation of the earth’s magnetic field, it is more difficult to obtain azimuth readings when drilling horizontally with an east-west 
orientation.  To obtain this reading with less than 1 degree of error, a 30’ monel collar must be added to reduce the interference seen by the 
MWD tool.  The addition of this collar places the MWD tool an additional 30’ from the bit, which makes steering more difficult.  (The results of 
slides are seen 30’ later.)  Adding a 10’ monel collar in place of the 30’ collar increases the maximum error to 2.8 degrees.  AEC will account for 
this amount of error while monitoring the well’s path relative to the required setbacks.

8,434'Production Tail 959 sx Thermal 35 + 0.8% CFR, 0.7% CFL-2, 0.1% LTR, 3% KCl (BWOW) + 0.25 lb/sk celloflake 
(additives to be adjusted based on final testing). 15.6 ppg & 1.58 cf/sack.

Completion Program

8,434' 602 sx WBL w/ 0.5% CFL-4, 0.7% LTR, 0.3% DDF-2, 0.25 lb per sk PS flake (additives to be adjusted 
based on final testing). 12.0 ppg & 2.54 cf/sack.

Pressure and Pressure Control

The Bakken formation will be fracture stimulated and production tested.

Hole Size         (in)

Production Lead 1

Surface Lead

Cementing Program

-

BOP equipment will consist of an 11" hydraulic double ram with a 5000 psi working pressure hydraulic actuated double ram and an annular 
preventer with choke manifold and kill line.

-

1,862'

Casing Program

0'

  

Casing Size         
(in)

5 1/2
49 production centralizers total

9 5/8 19 surface centralizers total

Notes

All salts to be covered by 23 ppf pipe

Setting Depth       
(ft)

Casing 
Weight & 

Grade

String

 

5 1/2

Thread

Kudrna 1-17 PROGNOSIS (3-11-11).xls



Company Contacts

Name Office Phone Mobile/Pager/Cellular Home Phone
Operations

Jerry Gentry
jerry.gentry@aec-denver.com

Geology George Carlstrom (303) 299-1517 (303) 741-1249
George.Carlstrom@aec-denver.com

Engineering Galen Brenize

Rig
 

Field
 

Special Instructions:

Prepared By:

Name & Title Date

Geology George Carlstrom   Geologist 3/22/2011

Seismic   

Engineering

Operations Jerry Gentry  Drilling Manager 3/22/2011

Land   
 

Participating Companies

Company & Address Interest

 
Office(303) 298-1000
Fax Number (303) 299-1444

 Continuous Fax: (303) 299-1540

(303) 915-0651(303) 299-1231

Denver, Colorado 80202

Anschutz Exploration Corporation

(303) 506-1201

(303) 249-1931(303) 299-1269

555 17th Street, Suite 2505

Kudrna 1-17 PROGNOSIS (3-11-11).xls
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Vertical Section at 236.92° (1500 ft/in)

PBHL Kudrna 1-17  

Start Build 3.00° 

Start 3263.8 hold at 2966.7 MD    

Start Drop -3.00°  

Start 6441.0 hold at 6797.1 MD    

TD at 13238.2 

SECTION DETAILS

Sec MD Inc Azi TVD +N/-S +E/-W DLeg TFace VSec Target
1 0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0
2 2400.0 0.00 0.00 2400.0 0.0 0.0 0.00 0.00 0.0
3 2966.7 17.00 236.92 2958.4 -45.5 -69.9 3.00 236.92 83.5 PBHL Kudrna 1-17
4 6230.5 17.00 236.92 6079.6 -566.3 -869.5 0.00 0.00 1037.7
5 6797.1 0.00 0.00 6638.0 -611.9 -939.4 3.00 180.00 1121.1
6 13238.2 0.00 0.00 13079.0 -611.9 -939.4 0.00 0.00 1121.1 PBHL Kudrna 1-17

ANNOTATIONS

TVD MD Annotation
2400.0 2400.0 Start Build 3.00°
2958.4 2966.7 Start 3263.8 hold at 2966.7 MD
6079.6 6230.5 Start Drop -3.00°
6638.0 6797.1 Start 6441.0 hold at 6797.1 MD

13078.0 13238.2 TD at 13238.2

Company: Anschutz Exploration Corp.
Project: Dunn Co., ND

Site: Sec.17-T141N-R97W
Well: Kudrna 1-17

Wellbore: Wellbore #1
Plan: Plan #1 (Kudrna 1-17/Wellbore #1)
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Sec.17-T141N-R97W 

PBHL Kudrna 1-17  

Start Build 3.00°  

Start 3263.8 hold at 2966.7 MD    

Start Drop -3.00°  

Start 6441.0 hold at 6797.1 MD    

TD at 13238.2  

SHL: 250' FSL & 2000' FEL
(Sec.17-T141N-R97W)

PBHL: 360' FNL & 2330' FWL
(Sec.20-T141N-R97W)

Azimuths to True North
Magnetic North: 8.31°

Magnetic Field
Strength: 56438.4snT

Dip Angle: 72.46°
Date: 2011/03/11
Model: IGRF2010

T M

WELL DETAILS: Kudrna 1-17

Ground Level: 2529.0
+N/-S +E/-W Northing Easting Latittude Longitude Slot

0.0 0.0 505165.10 1345543.74 47° 1' 28.900 N 102° 59' 53.760 W

WELLBORE TARGET DETAILS (MAP CO-ORDINATES AND LAT/LONG)

Name TVD +N/-S +E/-W Northing Easting Latitude Longitude Shape
PBHL Kudrna 1-17 13079.0 -611.9 -939.4 504583.39 1344585.33 47° 1' 22.860 N 103° 0' 7.320 W Point

FORMATION TOP DETAILS

TVDPath MDPath Formation
2062.0 2062.0 Pierre Shale
4692.0 4779.5 Greenhorn
5168.0 5277.2 Mowry
5527.0 5652.6 Dakota
6358.0 6516.2 Rierdon
6727.0 6886.2 Dunham Salt
6852.0 7011.2 Spearfish
7150.0 7309.2 Minnekahta
7179.0 7338.2 Opeche salt
8199.0 8358.2 Tyler
8581.0 8740.2 Kibbey Limestone
8709.0 8868.2 Madison
8775.0 8934.2 First Charles Salt
9122.0 9281.2 Base last salt
9302.0 9461.2 Mission Canyon
9478.0 9637.2 Fryburg GR Marker
9805.0 9964.2 Lodgepole

10562.0 10721.2 Bakken
10597.0 10756.2 Three Forks
10791.0 10950.2 Birdbear
10884.0 11043.2 Duperow
11348.0 11507.2 Dawson Bay
11553.0 11712.2 Winnipegosis
11719.0 11878.2 Interlake
12490.0 12649.2 Gunton
12635.0 12794.2 Red River
13079.0 13238.2 TD

Section 17

Section 20



Pathfinder Planning Report

22 March, 2011

Plan: Plan #1

Anschutz Exploration Corp.
Dunn Co., ND

Sec.17-T141N-R97W

Kudrna 1-17

Wellbore #1



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Dunn Co., ND

North Dakota Southern Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

Sec.17-T141N-R97W

ft

Lat/Long ft

ft

°-1.82Slot Radius: "

505,165.10

1,345,543.74

0.0

47° 1' 28.900 N

102° 59' 53.760 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Kudrna 1-17

ft

ft

0.0

0.0

505,165.10

1,345,543.74

2,529.0Wellhead Elevation: ft0.0

47° 1' 28.900 N

102° 59' 53.760 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

Wellbore #1

Model NameMagnetics

IGRF2010 2011/03/11 8.31 72.46 56,438

Phase:Version:

Audit Notes:

Design Plan #1

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

236.920.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

TFO

(°)

+N/-S

(ft)

Measured

Depth

(ft)

Vertical 

Depth

(ft)

Dogleg

Rate

(°/100ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.02,400.00.000.002,400.0

236.920.003.003.00-69.9-45.52,958.4236.9217.002,966.7 PBHL Kudrna 1-17

0.000.000.000.00-869.5-566.36,079.6236.9217.006,230.5

180.000.00-3.003.00-939.4-611.96,638.00.000.006,797.1

0.000.000.000.00-939.4-611.913,079.00.000.0013,238.2 PBHL Kudrna 1-17

2011/03/22 10:48:46AM COMPASS 2003.16 Build 42H Page 2



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Planned Survey

Vertical 

Depth

(ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00  0.00

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0  0.00  0.00

200.0 0.00 0.00 200.0 0.0 0.000.0 0.0  0.00  0.00

300.0 0.00 0.00 300.0 0.0 0.000.0 0.0  0.00  0.00

400.0 0.00 0.00 400.0 0.0 0.000.0 0.0  0.00  0.00

500.0 0.00 0.00 500.0 0.0 0.000.0 0.0  0.00  0.00

600.0 0.00 0.00 600.0 0.0 0.000.0 0.0  0.00  0.00

700.0 0.00 0.00 700.0 0.0 0.000.0 0.0  0.00  0.00

800.0 0.00 0.00 800.0 0.0 0.000.0 0.0  0.00  0.00

900.0 0.00 0.00 900.0 0.0 0.000.0 0.0  0.00  0.00

1,000.0 0.00 0.00 1,000.0 0.0 0.000.0 0.0  0.00  0.00

1,100.0 0.00 0.00 1,100.0 0.0 0.000.0 0.0  0.00  0.00

1,200.0 0.00 0.00 1,200.0 0.0 0.000.0 0.0  0.00  0.00

1,300.0 0.00 0.00 1,300.0 0.0 0.000.0 0.0  0.00  0.00

1,400.0 0.00 0.00 1,400.0 0.0 0.000.0 0.0  0.00  0.00

1,500.0 0.00 0.00 1,500.0 0.0 0.000.0 0.0  0.00  0.00

1,600.0 0.00 0.00 1,600.0 0.0 0.000.0 0.0  0.00  0.00

1,700.0 0.00 0.00 1,700.0 0.0 0.000.0 0.0  0.00  0.00

1,800.0 0.00 0.00 1,800.0 0.0 0.000.0 0.0  0.00  0.00

1,900.0 0.00 0.00 1,900.0 0.0 0.000.0 0.0  0.00  0.00

2,000.0 0.00 0.00 2,000.0 0.0 0.000.0 0.0  0.00  0.00

Pierre Shale

2,062.0 0.00 0.00 2,062.0 0.0 0.000.0 0.0  0.00  0.00

2,100.0 0.00 0.00 2,100.0 0.0 0.000.0 0.0  0.00  0.00

2,200.0 0.00 0.00 2,200.0 0.0 0.000.0 0.0  0.00  0.00

2,300.0 0.00 0.00 2,300.0 0.0 0.000.0 0.0  0.00  0.00

Start Build 3.00°

2,400.0 0.00 0.00 2,400.0 0.0 0.000.0 0.0  0.00  0.00

2,500.0 3.00 236.92 2,500.0 2.6 3.00-1.4 -2.2  3.00  0.00

2,600.0 6.00 236.92 2,599.6 10.5 3.00-5.7 -8.8  3.00  0.00

2,700.0 9.00 236.92 2,698.8 23.5 3.00-12.8 -19.7  3.00  0.00

2,800.0 12.00 236.92 2,797.1 41.7 3.00-22.8 -35.0  3.00  0.00

2,900.0 15.00 236.92 2,894.3 65.1 3.00-35.5 -54.5  3.00  0.00

Start 3263.8 hold at 2966.7 MD

2,966.7 17.00 236.92 2,958.4 83.5 3.00-45.5 -69.9  3.00  0.00

3,000.0 17.00 236.92 2,990.3 93.2 0.00-50.9 -78.1  0.00  0.00

3,100.0 17.00 236.92 3,085.9 122.4 0.00-66.8 -102.6  0.00  0.00

3,200.0 17.00 236.92 3,181.5 151.7 0.00-82.8 -127.1  0.00  0.00

3,300.0 17.00 236.92 3,277.2 180.9 0.00-98.7 -151.6  0.00  0.00

3,400.0 17.00 236.92 3,372.8 210.1 0.00-114.7 -176.1  0.00  0.00

3,500.0 17.00 236.92 3,468.4 239.4 0.00-130.6 -200.6  0.00  0.00

3,600.0 17.00 236.92 3,564.0 268.6 0.00-146.6 -225.1  0.00  0.00

3,700.0 17.00 236.92 3,659.7 297.9 0.00-162.6 -249.6  0.00  0.00

3,800.0 17.00 236.92 3,755.3 327.1 0.00-178.5 -274.1  0.00  0.00

3,900.0 17.00 236.92 3,850.9 356.3 0.00-194.5 -298.6  0.00  0.00

4,000.0 17.00 236.92 3,946.6 385.6 0.00-210.4 -323.1  0.00  0.00

4,100.0 17.00 236.92 4,042.2 414.8 0.00-226.4 -347.6  0.00  0.00

4,200.0 17.00 236.92 4,137.8 444.0 0.00-242.3 -372.1  0.00  0.00

4,300.0 17.00 236.92 4,233.5 473.3 0.00-258.3 -396.6  0.00  0.00

4,400.0 17.00 236.92 4,329.1 502.5 0.00-274.3 -421.1  0.00  0.00

4,500.0 17.00 236.92 4,424.7 531.8 0.00-290.2 -445.6  0.00  0.00

4,600.0 17.00 236.92 4,520.4 561.0 0.00-306.2 -470.1  0.00  0.00

4,700.0 17.00 236.92 4,616.0 590.2 0.00-322.1 -494.6  0.00  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Planned Survey

Vertical 

Depth

(ft)

Greenhorn

4,779.5 17.00 236.92 4,692.0 613.5 0.00-334.8 -514.0  0.00  0.00

4,800.0 17.00 236.92 4,711.6 619.5 0.00-338.1 -519.1  0.00  0.00

4,900.0 17.00 236.92 4,807.2 648.7 0.00-354.0 -543.6  0.00  0.00

5,000.0 17.00 236.92 4,902.9 677.9 0.00-370.0 -568.1  0.00  0.00

5,100.0 17.00 236.92 4,998.5 707.2 0.00-386.0 -592.6  0.00  0.00

5,200.0 17.00 236.92 5,094.1 736.4 0.00-401.9 -617.1  0.00  0.00

Mowry

5,277.2 17.00 236.92 5,168.0 759.0 0.00-414.2 -636.0  0.00  0.00

5,300.0 17.00 236.92 5,189.8 765.7 0.00-417.9 -641.6  0.00  0.00

5,400.0 17.00 236.92 5,285.4 794.9 0.00-433.8 -666.1  0.00  0.00

5,500.0 17.00 236.92 5,381.0 824.1 0.00-449.8 -690.6  0.00  0.00

5,600.0 17.00 236.92 5,476.7 853.4 0.00-465.7 -715.1  0.00  0.00

Dakota

5,652.6 17.00 236.92 5,527.0 868.8 0.00-474.1 -728.0  0.00  0.00

5,700.0 17.00 236.92 5,572.3 882.6 0.00-481.7 -739.6  0.00  0.00

5,800.0 17.00 236.92 5,667.9 911.8 0.00-497.7 -764.1  0.00  0.00

5,900.0 17.00 236.92 5,763.5 941.1 0.00-513.6 -788.6  0.00  0.00

6,000.0 17.00 236.92 5,859.2 970.3 0.00-529.6 -813.1  0.00  0.00

6,100.0 17.00 236.92 5,954.8 999.5 0.00-545.5 -837.6  0.00  0.00

6,200.0 17.00 236.92 6,050.4 1,028.8 0.00-561.5 -862.1  0.00  0.00

Start Drop -3.00°

6,230.5 17.00 236.92 6,079.6 1,037.7 0.00-566.3 -869.5  0.00  0.00

6,300.0 14.91 236.92 6,146.4 1,056.8 3.00-576.8 -885.5 -3.00  0.00

6,400.0 11.91 236.92 6,243.7 1,080.0 3.00-589.4 -905.0 -3.00  0.00

6,500.0 8.91 236.92 6,342.0 1,098.1 3.00-599.3 -920.1 -3.00  0.00

Rierdon

6,516.2 8.43 236.92 6,358.0 1,100.5 3.00-600.6 -922.2 -3.00  0.00

6,600.0 5.91 236.92 6,441.2 1,111.0 3.00-606.3 -930.9 -3.00  0.00

6,700.0 2.91 236.92 6,540.9 1,118.7 3.00-610.5 -937.4 -3.00  0.00

Start 6441.0 hold at 6797.1 MD

6,797.1 0.00 0.00 6,638.0 1,121.1 3.00-611.9 -939.4 -3.00  0.00

6,800.0 0.00 0.00 6,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Dunham Salt

6,886.2 0.00 0.00 6,727.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

6,900.0 0.00 0.00 6,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,000.0 0.00 0.00 6,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Spearfish

7,011.2 0.00 0.00 6,852.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,100.0 0.00 0.00 6,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,200.0 0.00 0.00 7,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,300.0 0.00 0.00 7,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Minnekahta

7,309.2 0.00 0.00 7,150.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

Opeche salt

7,338.2 0.00 0.00 7,179.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,400.0 0.00 0.00 7,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,500.0 0.00 0.00 7,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,600.0 0.00 0.00 7,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,700.0 0.00 0.00 7,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,800.0 0.00 0.00 7,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

7,900.0 0.00 0.00 7,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Planned Survey

Vertical 

Depth

(ft)

8,000.0 0.00 0.00 7,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,100.0 0.00 0.00 7,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,200.0 0.00 0.00 8,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,300.0 0.00 0.00 8,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Tyler

8,358.2 0.00 0.00 8,199.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,400.0 0.00 0.00 8,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,500.0 0.00 0.00 8,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,600.0 0.00 0.00 8,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,700.0 0.00 0.00 8,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Kibbey Limestone

8,740.2 0.00 0.00 8,581.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,800.0 0.00 0.00 8,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Madison

8,868.2 0.00 0.00 8,709.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

8,900.0 0.00 0.00 8,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

First Charles Salt

8,934.2 0.00 0.00 8,775.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,000.0 0.00 0.00 8,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,100.0 0.00 0.00 8,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,200.0 0.00 0.00 9,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Base last salt

9,281.2 0.00 0.00 9,122.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,300.0 0.00 0.00 9,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,400.0 0.00 0.00 9,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Mission Canyon

9,461.2 0.00 0.00 9,302.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,500.0 0.00 0.00 9,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,600.0 0.00 0.00 9,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Fryburg GR Marker

9,637.2 0.00 0.00 9,478.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,700.0 0.00 0.00 9,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,800.0 0.00 0.00 9,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

9,900.0 0.00 0.00 9,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Lodgepole

9,964.2 0.00 0.00 9,805.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,000.0 0.00 0.00 9,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,100.0 0.00 0.00 9,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,200.0 0.00 0.00 10,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,300.0 0.00 0.00 10,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,400.0 0.00 0.00 10,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,500.0 0.00 0.00 10,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,600.0 0.00 0.00 10,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,700.0 0.00 0.00 10,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Bakken

10,721.2 0.00 0.00 10,562.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

Three Forks

10,756.2 0.00 0.00 10,597.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,800.0 0.00 0.00 10,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

10,900.0 0.00 0.00 10,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Birdbear

10,950.2 0.00 0.00 10,791.0 1,121.1 0.00-611.9 -939.4  0.00  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Planned Survey

Vertical 

Depth

(ft)

11,000.0 0.00 0.00 10,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Duperow

11,043.2 0.00 0.00 10,884.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,100.0 0.00 0.00 10,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,200.0 0.00 0.00 11,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,300.0 0.00 0.00 11,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,400.0 0.00 0.00 11,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,500.0 0.00 0.00 11,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Dawson Bay

11,507.2 0.00 0.00 11,348.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,600.0 0.00 0.00 11,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,700.0 0.00 0.00 11,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Winnipegosis

11,712.2 0.00 0.00 11,553.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,800.0 0.00 0.00 11,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Interlake

11,878.2 0.00 0.00 11,719.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

11,900.0 0.00 0.00 11,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,000.0 0.00 0.00 11,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,100.0 0.00 0.00 11,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,200.0 0.00 0.00 12,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,300.0 0.00 0.00 12,140.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,400.0 0.00 0.00 12,240.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,500.0 0.00 0.00 12,340.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,600.0 0.00 0.00 12,440.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Gunton

12,649.2 0.00 0.00 12,490.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,700.0 0.00 0.00 12,540.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

Red River

12,794.2 0.00 0.00 12,635.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,800.0 0.00 0.00 12,640.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

12,900.0 0.00 0.00 12,740.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

13,000.0 0.00 0.00 12,840.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

13,100.0 0.00 0.00 12,940.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

13,200.0 0.00 0.00 13,040.8 1,121.1 0.00-611.9 -939.4  0.00  0.00

TD at 13238.2

13,237.2 0.00 0.00 13,078.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

TD - PBHL Kudrna 1-17 - PBHL Kudrna 1-17

13,238.2 0.00 0.00 13,079.0 1,121.1 0.00-611.9 -939.4  0.00  0.00

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

PBHL Kudrna 1-17 13,079.0 504,583.39 1,344,585.33-611.9 -939.4 0.00  0.00 47° 1' 22.860 N 103° 0' 7.320 W

- plan hits target center
- Point
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Anschutz Exploration Corp.

Dunn Co., ND

Sec.17-T141N-R97W

Smith International, Inc.

Planning Report

Well:

Wellbore:

Kudrna 1-17

Wellbore #1

Survey Calculation Method: Minimum Curvature

WELL @ 2562.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 2003.16 Single User Db

MD Reference: WELL @ 2562.0ft (Original Well Elev)

North Reference:

Well Kudrna 1-17

True

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

2,062.0 2,062.0 Pierre Shale 0.00

4,779.5 4,692.0 Greenhorn 0.00

5,277.2 5,168.0 Mowry 0.00

5,652.6 5,527.0 Dakota 0.00

6,516.2 6,358.0 Rierdon 0.00

6,886.2 6,727.0 Dunham Salt 0.00

7,011.2 6,852.0 Spearfish 0.00

7,309.2 7,150.0 Minnekahta 0.00

7,338.2 7,179.0 Opeche salt 0.00

8,358.2 8,199.0 Tyler 0.00

8,740.2 8,581.0 Kibbey Limestone 0.00

8,868.2 8,709.0 Madison 0.00

8,934.2 8,775.0 First Charles Salt 0.00

9,281.2 9,122.0 Base last salt 0.00

9,461.2 9,302.0 Mission Canyon 0.00

9,637.2 9,478.0 Fryburg GR Marker 0.00

9,964.2 9,805.0 Lodgepole 0.00

10,721.2 10,562.0 Bakken 0.00

10,756.2 10,597.0 Three Forks 0.00

10,950.2 10,791.0 Birdbear 0.00

11,043.2 10,884.0 Duperow 0.00

11,507.2 11,348.0 Dawson Bay 0.00

11,712.2 11,553.0 Winnipegosis 0.00

11,878.2 11,719.0 Interlake 0.00

12,649.2 12,490.0 Gunton 0.00

12,794.2 12,635.0 Red River 0.00

13,238.2 13,079.0 TD

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

2,400.0 2,400.0 0.0 0.0 Start Build 3.00°

2,966.7 2,958.4 -45.5 -69.9 Start 3263.8 hold at 2966.7 MD

6,230.5 6,079.6 -566.3 -869.5 Start Drop -3.00°

6,797.1 6,638.0 -611.9 -939.4 Start 6441.0 hold at 6797.1 MD

13,237.2 13,078.0 -611.9 -939.4 TD at 13238.2
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