Cathedral Energy Services

1949 North Pyrite Road 145451
Casper, Wyoming 82604 5"100' - MD
CA TH E D RA L 1/14/2015 2:16:00 PM
Oper. Company: Encana Oil & Gas (USA) Inc. API/UWI:  05-123-40292-00
Country: U.S.A. Field: Wattenberg (Codell)
State / Province: Colorado Well: Sprague 3AA-9H-N267
County / Parish: Weld Rig: Patterson UTI Drilling 272
Started:  01/03/2015 01:30 AM Ended: 01/11/2014 01:30 AM
Gamma Ray
Section Plane: 0.00
Magnetic North: 8.59
Gamma Averaging: 7%
Personnel Location
Day Hand: R. Moulton Latitude: 40.147020
Night Hand: A. Clark Longitude: -104.898666
Comp. Emp: Kirby Burchett Elev. GL: 4982.6
Elev. DF:

Elev. KB: 5011.1

Log and Survey Depths Relative to Kelly Bushing (KB) Depth

Hole Data Casinhg Data Bit Sizes
Size From To Size From To Size From To
12-1/4 0 879 9-5/8 0 863.5 12-1/4 0 879
8-3/4 879 8166 7 0 8150.9 8.75 879 8166
6-1/8 8166 12991 4-1/2 0 12976 6-1/8 8166 12991
Mud Data
Type Weight Density Viscosity Rm Rmf Rmc From To

Tool Run Data

Gamma  Resist.
Serial Number Offset Offset Start Time Start Depth End Time End Depth
1279 41.18 0 1/1/2015 12:00:19 PM 0 1/1/2015 9:00:19 PM 879
1598 38.21 0 1/3/2015 1:30:16 AM 879 1/6/2015 8:00:16 AM 8166
1598 39.12 0 1/7/2015 2:00:51 PM 8166 1/11/2015 1:30:51 AM 12991

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness
of any interpretation, and we shall not except in the case of gross or willful negligence on our part, be liable or responsible for any loss, cost
damages or expenses incurred or sustained by anyone resulting from an interpretation made by any of our officers, agents, or employees.

0.00 Gamma Ray (API) 150.00 MD  0.00 ROP (FT/HR) 600.00 Surveys (MD/INC/AZ)
150.00 2 300.00 FT
5010 ]
] —)
— - '
= NON ]




5030 ]

JMD: 5034.00 INC: 12.90 AZ: 250.50

5050 1

5060 1

5,070

5,080 ]

5,090

5,100 7

5110 ]

5120 1

[N

{VD: 5129.00 INC: 13.40 AZ: 248.10

5130 1

5140 1

5150 7

5,160 7

5170 7

5180 1

5190 1

5200

5210 1

5220

IMD: 5224.00 INC: 14.00 AZ: 247.20

5230 7

L =o4n 1




N B

/_/\\/—""\.-—\//\/\/\/\/

=\,

5250 7

5260 1

5270 1

5280 1

5290 ]

5,300 ]

5310 1

AN~~~

IMD:5318.00 INC: 12.70 AZ: 245.30

5320 ]

5330 ]

5,350 1

5360

5370

5,380 ]

5,390

5400 1

5410 1

5420 1

IMD: 5413.00 INC: 12.00 AZ: 246.90

5430 1

5450 7

| BT




P

Y

N

-~ e aile—
. S N N D

7\—-

5470 7

5480 1

5490 1

5500 1

JMD: 5507.00 INC: 11.80 AZ: 247.80

5510 7

5520 7

5530 1

5550 1

5560

5570 1

5580

5590 ]

5600 7

5610 7

5620 1

5630 1

5,650 1

5,660

5670 1

L =ron 1

MD: 5602.00 INC: 12.40 AZ: 249.30 |




I‘/ ~—1 —~_F

\/_\/‘\\I\QAJ

\*Vﬁv

/\/‘-/\/ﬁ/\"

\L

5690 7

5700 1

JMD: 5696.00 INC: 12.30 AZ: 250.50

5710 1

5720 1

5730 ]

5,740 ]

5750 1

5,760 7

5770 1

5780

IMD: 5791.00 INC: 11.90 AZ: 252.20

5,790 1

5800 1

5810 ]

" ,w“‘ﬁ\—/

5820 ]

5,830

5850 1

5860

5870 1

5,880

IMD: 5885.00 INC: 12.40 AZ: 253.30

5890 7

L zonn 4




.—-—/-\\.a-—'—"’_\

5910 7

5920 1

5930 1

5950 ]

5960 7

5970 1

_

5980 7

JMD: 5981.00 INC: 11.70 AZ: 256.20

5990 1

6,000

6,010 1

6,020 1

6,030

6,050

6,060 1

6070 1

IMD: 6075.00 INC: 12.10 AZ: 253.70

6,080

Ny

6,090 1

a

6,100

6,110 7

L 2190 1




'S

6,130 1

6,140 1

6,150 1

6,160 1

6,170 1

JMD: 6170.00 INC: 12.00 AZ: 250.50

6,180 7

6,190 1

6,200 1

6210 1

6220 1

6,230

6,240 1

6,250 7

6,260 7

IMD: 6264.00 INC: 12.10 AZ: 247.60

6,270 ]

6280 1

6290 1

6,300

6,310

6,320

6,330 1

L 220 1




v

\%4

VAN I NN V. G ASN SN
S 2V > ,

/

AW

6,350 1

/|

6,360 1

JMD: 6359.00 INC: 13.30 AZ: 250.10

6370 1

6380 1

6,390

6,400 ]

6,410 7

6,420 1

6430 1

\-—~—~—F\U“\J’L-/

6,440

6,450

6,460

IMD: 6453.00 INC: 13.80 AZ: 248.70

6,470

6,480 7

6,490

"R-Nw&/

6,500 1

6510 1

6,520

6,530

6,540

IMD: 6548.00 INC: 14.30 AZ: 248.00

6,550 1

| T




-

2V -vv\,\:

Y

A

WAVAY, 7ag

e AVA WA S N NV (Ve P N s W

6,570 1

6,580 1

o

659 1

JMD: 6595.00 INC: 14.60 AZ: 255.50

6,600 1

6,610

6,620 7

6,630 1

6,640 1

IMD: 6642.00 INC: 14.60 AZ: 264.40

6,650 1

6,660

| AN

6,670

6,680

IMD: 6689.00 INC: 14.60 AZ: 272.30

6,690

6,700 7

6,710 7

6720 1

6730 1

6740 1

IMD: 6737.00 INC: 14.40 AZ: 282.20

6,750

6,760

/-J

6,770 1

L 2790 1




i~ |V "_\1'

| AN ,\/V\/'\’\v—/\/\/\\/\lﬁ/\/\
IWV‘*‘“U““\ U P S

JMD: 6784.00 INC: 14.50 AZ: 292.30

6,790 1

6,800 1

6810 1

6820 1

w\/

6,830

|MD:6837.00 INC: 14.70 AZ: 301.50

6,850 1

6,860 1

6,870 1

MD: 6878.00 INC: 15.10 AZ: 309.30

6,880

6,890

6,900 1

6,910

6,920 7

IMD: 6926.00 INC: 16.10 AZ: 315.50

6,930

6940 1

6950 1

I,VWMMJ

6,960

6,970 1

IMD: 6973.00 INC: 17.90 AZ: 321.40

6,980

6,990 1

L 7000 3




7,010 ]

7,020 1

JMD:7020.00 INC: 19.70 AZ: 324.00

7030 1

7,050 1

7,060 7

JMD: 7067.00 INC: 21.80 AZ: 328.40

7,070 1

7,080 ]

7,090 1

7100 1

7,110 1

IMD: 7115.00 INC: 23.40 AZ: 331.20

7,120 1

7,130 ]

7,140 ]

7,150 1

7160 1

MD: 7162.00 INC: 25.70 AZ: 332.80

7170 1

7180 1

7,190

7,200 ]

r"'./"

IMD: 7209.00 INC: 28.10 AZ: 334.30

7,210 7

L 7oon 1




NIWEAL L AV

4

T V

A

N

Nad

A A/‘[\

J\

7230
7,240
7,250
7.260
7270
7.280
7,290
7,300
7310
7.320

7,330

7,350
7.360
7,370
7,380
7390
7,400
7410
7420
L 7430

210 1

A r"MN"""A.

JMD: 7256.00 INC: 30.50 AZ: 337.70

.\nf-\rvv-w

JMD:7303.00 INC: 33.40 AZ: 339.80

JMD: 7350.00 INC: 35.60 AZ: 342.10

AR\

IMD: 7398.00 INC: 38.80 AZ: 343.60

[t {V'VW\/




RVA

boas,

N/

7,460

nasusee] g

7470

Z

T [oro®

x
e

o

[**esans,

o>
—

LA

VA

f /\\\INT

VAR

I'MD: 7445.00 INC: 41.60 AZ: 343.90

7450 7

N

7480 1

7490

JMD: 7492.00 INC: 45.30 AZ: 344.90

F 7,500 ]

7,510 1

\."4

7520 7

7530 1

[

{VID: 7539.00 INC: 48.10 AZ: 345.70

7,550 1

7,560 1

7570

7,580 ]

P
+ W\

/

IMD: 7587.00 INC: 51.40 AZ: 346.20

7,590 1

7600 1

7610 1

7620 1

7,630 1

IMD: 7634.00 INC: 54.70 AZ: 346.80

7650 7

N~

L 7cen 1




/\~/\/\/'\A

‘ e
-——
<J
<
™
c —
—
D
<
/
<l
S
b
f
[ —
<>
4
’d g
ﬂﬂ\'>
a7
'<>
>

%

\ AN/

7670
7,680
7,690
7.700
7710
7720

7,730 ]

7,740

7,750

7,760

7,770

7,780 1

7,790

7,800

7,810

7820 1

7830 1

7850 1
7,860 ]
7,870 1

Zzan 4

|MD:7682.00 INC: 57.20 AZ: 347.80

{Mf\,.

JMD: 7729.00 INC: 60.00 AZ: 349.40

IMD: 7776.00 INC: 63.10 AZ: 350.20

\ X
IMD: 7823.00 INC: 66.00 AZ: 351.50
(
G
f— —
JMD: 7870.00 INC: 68.60 AZ: 353.30
(
[




M

7,890

——

7,900

7,910

I/\

\A\’/

A
\/

AV M\ AN NA
Y/

-

7,980 ]
( — 7990 ]
\

\\ ]
8,000 ]

L~
// ]
f 8,010 ]
8,020 ]
8,030 1

W VIV N
"v’\/

i Vad

|MD:7977.00 INC: 71.90 AZ: 355.30

7920 1

7,930

7,950 1

[ e MR V,Y N

7,960 7

7,970 ]

|MD:7965.00 INC: 75.10 AZ: 356.80

VNI

[ VA

MD: 8012.00 INC: 77.60 AZ: 358.30

N

8040 1

8050 1

8,060

IMD: 8059.00 INC: 79.30 AZ: 359.30

\

8,070 1

8,080

8,090 1

L 2100 1




T

YA

/"/V NN

/"'\_vw/\.,/""',\-\.n/‘-\b//\-’

8110 3
8120
8130
8,140
8,150
8,160
8,170
8,180
8,190
8,200
8210
8220
8230
8240
8250
8,260
8,270
8,280
8290
8,300
8310

L 2290 1

JMD: 8111.00 INC: 82.40 AZ: 0.60

JMD: 8169.00 INC: 84.70 AZ: 1.70

AR Sl

IMD: 8263.00 INC: 87.50 AZ: 1.00

L




Z

P’ A b, P A e

8,330 1

8350 1

MD: 8358.00 INC: 90.40 AZ: 1.80

8360 1

8,370 ]

8,380 ]

8,390 1

8,400 1

8410 1

8420 1

8430 1

8450 7

MD: 8452.00 INC: 90.20 AZ: 1.90

8460 7

8470 7

8480 1

8490 1

8,500

8510 1

8520 ]

8,530 1

L acan ]




/ﬁ/_/ AN PV 4 N_. At "‘DF/\’.

L [ Tt

JMD: 8546.00 INC: 89.80 AZ: 1.40

8,550 1

8,560 1

8570 1

A

8580 1

N

8,590

8,600 7

8,610 1

8,620 1

8,630 1

8,640

JMD: 8641.00 INC: 91.20 AZ: 1.30

8,650 1

8,660

8,670 7

8,680 7

8,690

8700 1

8710 1

8720 1

8,730 1

IMD: 8735.00 INC: 89.70 AZ: 359.50

8,740

8,750 1

L 2720 1




= |

8,770 1

8,780 1

8790 1

8800 1

8,810

8,820 ]

8,830 1

JVD: 8830.00 INC: 90.60 AZ: 1.80

8,840 1

8,850 1

8,860

8,870 1

8,880 1

8,890

8,900 ]

8,910

8920 1

JMD: 8924.00 INC: 90.20 AZ: 2.60

8930 1

8,940

8950 1

8,960

8970 1

L 2oan 1




o~

Ne—” |\ N

,Waﬂvé el

R

N\ 4

N

8,990 1

9,000 1

9010 1

9,020 1

{VD:9079.00 INC: 90.40 AZ: 1.20

9,030

9,050 1

9,060 1

9,070 1

[

9,080 1

£\__ao

9,090 1

9,100 1

ey

9,110 1

IMD: 9113.00 INC: 89.80 AZ: 0.70

9,120 ]

9,130

9,140 1

\
“gﬂvuea

'Y

9150 1

9,160 1

9,170 1

9,180

9,190 1

L oonn 1




] O P 2 s e % s o P 7

JMD: 9207.00 INC: 90.10 AZ: 358.30

9,210 1

9,220 1

9230 1

9240 1

9,250 ]

9,260 ]

9,270 ]

9,280 1

9,290 1

9,300 1

JMD: 9301.00 INC: 90.10 AZ: 359.00

9310 1

9,320 1

9,330

9,350

9,360 1

9370 1

9,380 1

v

9,390 1

IMD: 9396.00 INC: 90.10 AZ: 0.20

9,400

9410 ]

L oa41on 1

,g/ AV




o

/—\/\/"'\/\/—’_N S —— \/\

Z

AN/

9430 1

9450 1

WZYAATA

9460 1

9470 A

9480 ]

9490

JVID: 9490.00 INC: 89.60 AZ: 0.00

9,500 1

9,510 1

9,520 1

>cb=_~.j | P I P N

9,530 1

9,550 ]

A\

9,560 7

~J

9,570

VAW
\Y

9,580 1

JMD: 9584.00 INC: 91.30 AZ: 0.20

9590 1

9,600 1

A

9,610 1

LI

9,620

9,630 1

L acan 1




\ﬁ

PN

. /\M \/—\/\\

"
=y 4

/\{\

——
. M . ——

9,650 1

fdll

Y

9,660 1

[

9670 1

vy

9680 1

{VD:9679.00 INC: 91.80 AZ: 0.00

9,690

9,700 ]

9,710 ]

9,720

9,730 1

9740 1

9,750 1

9,760

9770 1

IMD: 9773.00 INC: 90.20 AZ: 359.80

9,780 ]

9,790

9,800 1

9810 1

9,820 1

9,830 1

9,840

9,850 1

L oarn 1




N o d

= N

N

JMD: 9867.00 INC: 90.40 AZ: 0.60

9,870 1

0,880 1

9890 1

9900 1

9,910

9,920

JA

9,930 1

9,950 1

9,960

JMD: 9961.00 INC: 90.20 AZ: 0.50

9970 1

——|

9,980 1

9,990

10,000 7

10,010 7

10,020

10,030

10,040 3

10,050 1

IMD:_10056.00 INC: 89.60 AZ: 359.80

10,060

10,070 7

L 10 nen 1




10,090 1

10,100 1

10,110

10,120

10,130 ]

10,140 ]

10,150 §

JVD: 10150.00 INC: 89.20 AZ: 358.90

10,160 {

10,170

""V_

10,180 3

10,190 1

—_ S e

10,200

10,210 1

10,220 ]

A\

10,230 §

10,240

IMD: 10244.00 INC: 89.00 AZ: 358.90

10,250

10,260 3

_~ N\ ——~—T1

10,270

10,280 1

10,290 7

|

L 102000




e N ——

10,310 § d

10,320 1 -

10,330 \\
10,340 ND: 10338.00 INC: 90.40 AZ: 359.70
10,350

10,360 J

10,370 1

10,380 §

10,390 1

10,400 3

10410 1

10,420 1

10,430
3 IMD: 10433.00 INC: 89.90 AZ: 358.90

10,440 7

10,450 1

10,460

10,470

10,480 3

— ]

10,490 =<

10,500 7

R NS e

10,510 7

L 10 BN ———————————————




~—T1 | /N

1 A A

—

10530
10,540
10,550
10560
10,570
10560
10,590
10,600
10,610
10,620
10,630
10,640
10,650
10660
10,670
10,680
10,690
10,700
10,710
10,720
10,730

L 10710 1

JMD: 10527.00 INC: 88.80 AZ: 356.60

IMD: 10621.00 INC: 88.70 AZ: 357.80

P

JMD: 10715.00 INC: 90.40 AZ: 0.90




S

~ [ [

10,750 1

10,760 1

10,770

VA Vs Ve o

\-’\/

10,780

10,790 ]

10,800 ]

10,810 1

JVD: 10870.00 INC: 90.10 AZ: 0.40

10,820 1

10,830 1

10,840 3

,./-\__,-\ ,.f\/ PR

10,850 1

10,860 1

10,870

0

10,880 ]

10,890

10,900

IMD: 10904.00 INC: 89.40 AZ: 359.80

10,910

e

10,920 3

~—

10,930

10,940

M1

10,950 1

L 10 orn 1




DA N

N

N~

10,970 1

10,980 1

10,990

MD: 10998.00 INC: 89.50 AZ: 1.20

11,000

11,010 1

11,020 §

11,030 §

11,040 §

11,050 1

11,060 3

11,070 1

11,080 1

11,090 ]

MD: 11092.00 INC: 90.70 AZ: 1.70

11,100 §

A fv‘\7d

11,110 §

A

11,120

11,130

11,140

=17

11,150 1

11,160 1

11,170 §

L1110 1




A I~

=N

\\ N P ond

T\

é__g—m’\és.v_z\

11,190
11,200
11,210
11,220
11,230
11,240
11,250
11,260
11,270
11,280
11,290
11,300
11310
11,320
11,330
11,340
11,350
11,360
11,370
11,380
11,390

L 11 100 1

JMD: 11186.00 INC: 90.40 AZ: 1.40

IMD: 11281.00 INC: 90.40 AZ: 1.20

i

JMD: 11375.00 INC: 90.10 AZ: 359.80

—




N

4

y

T~

11410 §

11,420 1

11430

11,440

11,450 ]

11,460 7

11470 ]

JVD: 11469.00 INC: 89.90 AZ: 0.00

11,480 1

11,490 1

11,500 3

11,510 1

11,520 1

.

l‘

11,530 ]

11,540 7

11,550 1

11,560

IMD: 11564.00 INC: 89.80 AZ: 0.50

11,570

11,580 1

Iy

LAkTY SNV LAY 0N A WY

11,590 1

Ay

11,600 1

11,610 7

L1150 1




AN Y A e Vv i YA Vi

,

P . A VAN

11,630 1

11,640 1

11,650

{VD: 11659.00 INC: 90.20 AZ: 0.40

11,660 1

11,670 1

11,680 7

h—&_“/“'“'-‘q

11,690 1

11,700 §

11,710

11,720

11,730 1

11,740 1

11,750

IMD: 11753.00 INC: 89.80 AZ: 0.40

11,760 7

L

11,770

11,780

11,790

11,800 3

11,810 1

11,820

11,830 1

L 11 210 1




N

=

_

11,910

-\

— N

~1

A4/

—\ _h

11,850
11,860
11,870
11,880
11,890

11,900 ]

JMD: 11847.00 INC: 89.10 AZ: 359.60

11,920 1

11,930 1

11,940 3

|VMD:11942.00 INC: 89.50 AZ: 359.80

11,950 1

11,960 1

11,970 1

11,980 ]

11,990 §

12,000

12,010 1

12,020

iilma

12,030 1

IMD:_12036.00 INC: 89.60 AZ: 359.20

12,040

12,050 1

L 19 nrn

A 7
DA avATE W g




12,070 1

12,080 1

SN P P g Py

Ns?

D _o
\"4

I~

/—/\—f\f\

12,090
12,100
12110 ]
12120
12,130
12,140
12,150
12,160
12,170
12,180
12,190
12200
12210
12,220
12230
12,240
12,250
12,260
12270

L 1920 1

JMD: 12131.00 INC: 90.50 AZ: 359.80

wm—\/’\l

A7\

| W

MI

JMD: 12225.00 INC: 90.50 AZ: 0.10




I

— ]

VAL~~~

2\

12,290 1

12,300 1

12,310

12,320

12,330 ]

{VD: 12319.00 INC: 90.50 AZ: 0.80

12,340 ]

VW—M—WMV ~

12,350 1

12,360 1

—

12,370

12,380 1

12,390

12,400 1

i A 74\

12,410 1

JMD: 12414.00 INC: 90.20 AZ: 1.40

12,420 7

12,430

12,440

12,450

12,460 3

12,470 1

12,480 1

12,490 7

L 1o =00

IM#




JVID: 12508.00 INC: 89.70 AZ: 0.80

12,510 1

12,520 1

12,530

12,540

12,550 1

12,560 7

12,570 1

)=

12,580 1

12,590 1

12,600 3

\Vi

JMD: 12603.00 INC: 90.60 AZ: 0.90

12,610 1

12,620 1

12,630 ]

12,640 7

12,650 1

Nﬂ—w

12,660

12,670

12,680 1

12,690 1

JMD: 12697.00 INC: 90.70 AZ: 1.50

12,700 1

12,710 7

L 1o 7090 1




<2
V\__/

T~

VT

NN /\f_\'

:\/-_\"p

12,730 1

12,740

12,750

12,760 1

12,770

12,780 ]

12,790 §

12,800 1

IMD: 12791.00 INC: 90.90 AZ: 1.80

12,810 1

12,820

12,830 1

12,840 1

12,850 ]

12,860 7

12,870 ]

12,880

IMD: 12886.00 INC: 90.80 AZ: 2.60

12,890

12,900 3

12,910 1

12,920

12,930 1

L 1o o410 1

IMD: 12936.00 INC: 90.80 AZ: 2.70




]

12,950
12,960
12,970
12,980

12,990

0.00

Gamma Ray (API)

150.00

MD

0.00

ROP (FT/HR)

600.00

Surveys (MD/INC/AZ)

150.00

2

300.00

FT




