Confidentiality Requested:

O Yes [ ]No

KANSAS CORPORATION COMMISSION
OIL & GAS CONSERVATION DIvISION

WELL COMPLETION FORM

1185146

Form ACO-1

August 2013

Form must be Typed
Form must be Signed
All blanks must be Filled

WELL HISTORY - DESCRIPTION OF WELL & LEASE

OPERATOR: License #__ 34805
Seneca Resources Corporation

API No. 15 - 15-151-22421-00-00

Name: Spot Description:

Address 1: 1201 LOUISIANA ST NW.NE_NE NW gec 14 1yp. 27 s R 12 []East[0West
Address 2: 5141 Feetfrom [ | North/ [ South Line of Section
City:  HOUSTON State: X zjp: 77002 ., 2978 Feetfrom [0] East / [ | West Line of Section
Contact Person: _Josh McLaughiln Footages Calculated from Nearest Outside Section Corner:

Phone: (412 ) 548-2500 CINe [Inw [Olse  [sw

CONTRAGTOR: License #_ 5929 GPS Location: Lat: , Long:

Name: Duke Drilling Co., Inc.

Wellsite Geologist:  Empirica Mudlogging

Purchaser:

Designate Type of Completion:

[O] New Well [ ] Re-Entry [ ] Workover

[ ] Qil [ ] wsw [0 SwWD [ ] slow

[ ] Gas [ ] D&A [ ] ENHR []siGw

[ ] oG [ ] Gsw [ ] Temp. Abd.

[ ] CM (Coal Bed Methane)
[ ] Cathodic [ ] Other (Core, Expl., etc.):

If Workover/Re-entry: Old Well Info as follows:

Operator:

Well Name:

Original Comp. Date: Original Total Depth:

[ ] Deepening [ |Re-perf. [ ] Conv.to ENHR [ | Conv.to SWD

[ ] Plug Back [ ] Conv.to GSW [ ] Conv.to Producer
[ ] Commingled Permit #:

[ ] Dual Completion Permit #:

[ ] SWD Permit #:

[ ] ENHR Permit #:

[ ] Gsw Permit #:

10/26/2013 11/13/2013 1/09/2014

Spud Date or Date Reached TD

Recompletion Date

Completion Date or
Recompletion Date

AFFIDAVIT

| am the affiant and | hereby certify that all requirements of the statutes, rules and
regulations promulgated to regulate the oil and gas industry have been fully complied
with and the statements herein are complete and correct to the best of my knowledge. Date:

Submitted Electronically

(e.9. XX.XXXXX) (e.9. -XXX.XXXXX)

Datum: | |NAD27 | |NAD83 | |wGss4

County:_Pratt

Greengroup Well #: 14A-SWD

Lease Name:

Field Name: __ Barnes NW

Producing Formation: Arbuckle

Elevation: Ground:1861 Kelly Bushing: 1871

Total Vertical Depth: 5333 Plug Back Total Depth:

Amount of Surface Pipe Set and Cemented at: 360 Feet
Multiple Stage Cementing Collar Used? [ | Yes [1]No
If yes, show depth set: Feet

If Alternate Il completion, cement circulated from:

feet depth to: w/ sx cmt.

Drilling Fluid Management Plan
(Data must be collected from the Reserve Pit)

Chloride content: 8675 ppm  Fluid volume: 3770 bbls

Dewatering method used: Haul Off Pit

Location of fluid disposal if hauled offsite:

Operator Name: JB Qilfield Services

Lease Name: LoJo Disposal Pit License #: 00000

S. R _1 [ ]East[O0] West
563714

Quarter SE Sec. 9
County: Woods, OK

Twp. 26

Permit #:

KCC Office Use ONLY

Confidentiality Requested
01/30/2014

Confidential Release Date: 01/30/2016
Wireline Log Received

@ Geologist Report Received

[0 uic pistribution

ALt 001 [ Jn [ Jm Approved by:

NAOMI JAMES

S Date: 01/31/2014




AR A

1185146

Greengroup 14A-SWD

Seneca Resources Corporation Well #:

Operator Name: Lease Name:

Sec. 14 Twp.27 S. R.12 [ ]East F ]West County: Pratt

INSTRUCTIONS: Show important tops of formations penetrated. Detail all cores. Report all final copies of drill stems tests giving interval tested, time tool
open and closed, flowing and shut-in pressures, whether shut-in pressure reached static level, hydrostatic pressures, bottom hole temperature, fluid recovery,
and flow rates if gas to surface test, along with final chart(s). Attach extra sheet if more space is needed.

Final Radioactivity Log, Final Logs run to obtain Geophysical Data and Final Electric Logs must be emailed to kcc-well-logs @kcc.ks.gov. Digital electronic log
files must be submitted in LAS version 2.0 or newer AND an image file (TIFF or PDF).

Drill Stem Tests Taken [ ]Yes [Z]No 0] Log Formation (Top), Depth and Datum [ ] Sample
(Attach Additional Sheets)
Name TOR Datum
Samples Sent to Geological Survey Elves [ INo Attached Attached Attached
Cores Taken Olves [INo
Electric Log Run [O]Yes [ INo
List All E. Logs Run:
Neutron/Density
Induction
Sonic
CASING RECORD [0 New [ ]Used
Report all strings set-conductor, surface, intermediate, production, etc.
: Size Hole Size Casing Weight Setting Type of # Sacks Type and Percent
Purpose of String Drilled Set (In 0.D,) Lbs./Ft. Depth Cement Used Additives
Surface 175 13.375 48 360 See attached | 345 See Attached
Intermediate 12.25 9.625 36 1974 See attached | 750 See Attached
Production 8.75 7 26 4602 See Attached | 220 See Attached
ADDITIONAL CEMENTING / SQUEEZE RECORD
Purpose: Depth Type of Cement # Sacks Used Type and Percent Additives
Top Bottom
Perforate
Protect Casing R
Plug Back TD
Plug Off Zone
Did you perform a hydraulic fracturing treatment on this well? D Yes @ No (If No, skip questions 2 and 3)
Does the volume of the total base fluid of the hydraulic fracturing treatment exceed 350,000 gallons? D Yes D No (If No, skip question 3)
Was the hydraulic fracturing treatment information submitted to the chemical disclosure registry? D Yes D No (If No, fill out Page Three of the ACO-1)
Shots Per Foot PERFORATION RECORD - Bridge Plugs Set/Type Acid, Fracture, Shot, Cement Squeeze Record
Specify Footage of Each Interval Perforated (Amount and Kind of Material Used) Depth
TUBING RECORD: Size: Set At: Packer At: Liner Run:
35 4508 4508 [ ]Yes O] No
Date of First, Resumed Production, SWD or ENHR. Producing Method: ] )
01/25/2014 " JFlowing [ |Pumping [ ]GasLit  [O] Other (Explain) t@King fluid on vacuum
Estimated Production Qil Bbls. Gas Mcf Water Bbls. Gas-Oil Ratio Gravity
Per 24 Hours
DISPOSITION OF GAS: METHOD OF COMPLETION: PRODUCTION INTERVAL:
[ ]Vented [ |Sold [ ]Usedon Lease [2] Open Hole [ ] Perf. [ ] Dually Comp. [ ] Commingled
(Submit ACO-5) (Submit ACO-4)
(If vented, Submit ACO-18.) D Other (Specify)

Mail to: KCC - Conservation Division, 130 S. Market - Room 2078, Wichita, Kansas 67202



Form ACOL1 - Well Completion

Operator Seneca Resources Corporation

Well Name Greengroup 14A-SWD

Doc ID 1185146

Tops

EC N =
Heebner 3521 -1650
Lansing 3722 -1851
Cherokee Shale 4150 -2279
Mississippian 4178 -2307
Kinderhook Shale 4320 -2449
Viola 4368 -2497
Simpson Shale 4446 -2575
Arbuckle 4536 -2665




Form ACO1 - Well Completion
Operator Seneca Resources Corporation
Well Name Greengroup 14A-SWD

Doc ID 1185146

Casing

Surface 17.5 13.375 48 360 See 345 See
attached Attached

Intermedia [12.25 9.625 36 1974 See 750 See

te attached Attached

Production|8.75 7 26 4602 See 220 See
Attached Attached




Seneca Resources
Greengroup 14A-SWD
15-151-22421

Sec. 14-275-12W
Pratt County, Kansas

Well Completion Form
Casing Record Supplemental Data

Hole Casing Cement Sacks

Purpose of String | Size Size Weight | Depth Type Used Type/Percent Additives

Surface 17-1/2" |13-3/8" |48 1b/ft |360' |65/35Poz |195sx |6% gel, 3% CaCl, 1/4 |b celloflake
Common 150sx |2% gel, 1/4 Ib celloflake

Intermediate I12-1/4“ |9-5/8" 136 Ib/ft |1,974' Common 500sx |3% CaCl, 2% m-silicate, 2% gypsum, 1/4 |b celloflake
Common 250sx 2% CaCl, 1/4 |b celloflake

Production |8-3/4" J7" IZG Ib/ft |4,602' 65/35 Poz |80 sx 6% gel, 1/4 |b celloflake

0.8% FL, 0.3% FR, 0.25% defoam, 10% gypsum, 10% salt, 1/4

Premium 140sx |Ib celloflake, 5 Ib gilsonite
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energy services,.r

TREATMENT REPORT

Customer S e ) ec 9 ﬁ esource Lei 2;‘ EJ& Date
Leaseérae”,qrogp 7] = Well # I‘/A‘S‘{/D /0“3 7"/3
Field Or'd’er q Station . Caslngl3)/g Depth 3¢ I County /0/477- , State/{;
Type Job ~ n <on d’; cTor Formation Legal Description ,7\ 275\ Ry
PIPE DATA PERFORATING DATA FLUID USED TREATMENT RESUME
Casing SB;, IQ Tubing Size | Shots/Ft Acid RATE| PRESS ISIP
Depth % " 'Depth _ - PrePad Max 5 Min.
Volume 51 Volume From To Pad’ “ | Min 10 Min.
Max Press Max Press From To Frac Avg 15 Min.
Well Connection | Annulus Vol. From To HHP Used Annulus Pressure
Plug Dep%h‘ 1 Packer Depth From To Flush ' Gas Volume ) Total Load
Customer Representatlve ﬁ 01/ Station Manager /$ éV/ '/, Treater. J' ﬂ
| Service Units| /| 9§ %9 19942 19960 A0/0 A844?
Names EP | J%=2 | Y€
. Casing Tubing
Y. Time Pressure | Pressure Bbls. Pumped Rate Service Log
1) an Loc /Safery meerin
' (Run q ITs 48F sy
- |<cent-on |-4-7
200 STarl ﬁ{mmm 456:
200 Csq on Loltgm 4 Bresks Cire wirt By
| Hools 4P TO PumpP To Starl 278 ..
3o 5 A Hao S Pacer
} ‘ _bb 4 rd 1955k A-sery. Lipe g 13.36%
| 32 2 ryux 130565 commom & |5 . 6#
| STarT Hpo O/sP-
Y 5 _CemenT TO Surfgcé
Yy ¢g‘57 12 quuq Dow'n

17 BAL cemey) TP Surfec
_JEO com Prert

T4

10244 NE Hiway 61+ P.O. Box 8613 « Pratt, KS 67124-8613

« (620) 672-1201 * Fax (620) 672-5383

Taylor Printing, tnc. 620-672-3658



- 390 Aol A B = o T z'jv'ﬂ’*‘.“\_.?:‘: ..T&}"m’-‘:l:‘g‘:f'- .8 ,‘??‘F".T" L
-BASIC
l TREATMENT REPORT
‘ energy services,.r |
: Cuslomer(\,. A){. ey LAI . ‘ ,Leasoi No.. Date |
L0 9ty ,“uf sed |"Mg-A /3
' Flelgocde{,_y? Station ﬂ/ i -?'ﬂ_ Py Ca'f./i)% Depth‘7 l Counyq r/'f' ‘ S%e..
.7ypéJoz., A)V J 7 7 4) Sa. fo i Formation i Legal Df;?n ?9q7_ y 2_
PIPE DATA | PERFORATING DATA ' F‘LUID.L.JSED TREATMENT RESUME
5 Casihgg?_z?gj Tubing Size | Shots/Ft ‘ Acd RATE| PRESS ISP
] be}?'ﬁ}'] 2 Depth S o ProPad . Max ' 5 Min,
ﬂrpf? . |Volume I-;rom’ To Pad Mm 10 Min,
M Prz?s MaxPress |_ +° .Fr'ac Avg 15 Min. .
- WellGonnection[Annulus Vol. | _ . HHP Used Annulus Pressure
V b - From Tol . 4 .
’- Plug!Qfﬂ 7 | Packer Depth From - Flush Gas Volume Total Load
' Customer Representative Station Manager . S—; #— Treater Z/ _[’ i )( 4 // I
| cseniceune| 37000 | 27443 | 532 |t7ee 2 )9 /60 /00| 2895 V740 |
- Names WSl | UI’?‘LLQ' NTTEAN) /R 7 T@’%
. Casing Tubing ’ )
- 1:|me Pressure Pressure Bbls.. Pumped Rate | ‘Service l.og
450 | - 24 é: 5/7/ /)'h‘ﬂ['f
3 7
, (’A‘S/?L c‘g/.aJM /, 4" /_-aﬁ’ok«-—
G5 |.700 5 & |\ LA
’ / ' ,ﬂ_ﬂaf;» 77 "00"/( H- 4’7/‘5 A\/ﬁg&
_ 2/0 poll) £ 27 wohmnfsh pl.75 st A g g
W =3 (2122 m_ﬂ X ZT) A_ﬁm”—‘\
/ oS ece Uy pefffrd nik LECpPE. L. wwj f'ay”’
/ 2% o ”/Jracg i 2 ,ul
: [ . MAM@ P/fq
CieS | J0D | 5 W Dy’
B 500 Zo 25 5%&@_&_&%‘74— Lo e 77'»/(
QQ ) | Zo0 /47 - pa/ ) 7/I/f %/(
7 /f L5 /ZM) O s6.)F L ot T
. 57715 én—/)//-(:“ . : '.!:‘/
7 - 5 #75
/ l\f)’é ’.5
%J/’ ,QL.Q |

10244 NE Hiway 61 »

PO Box 8613 Pratt KS 67124- 8613 (620) 672-1201 = Fax (620) 672-5383

Taylor Pdmmq inc. 620-872-3656
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Custom?"_’, P i(,f~f)5->f_‘:,'"“"- G ufl- Lease No . Date, , /

Lea§e.c>‘ ’:"’-"_5“’..’9“1 . ‘qq .;5;,,}« .We||# “ |"\ P 5w D . /0 /)7 .

Field %rc;erd--i_\ Station F (4T T . Casmg 7 " Depth County F/ﬂ"f__,,,__.— State 1 74

Type Job . Crw 3 s Formatid‘n _\.& g Legal Description ,q 27] 12 W

"' " - PIPE DATA PERFORATING DATA FLUID USED g -"'*w;i'REATMENT RESUME

| casing Sizg' 11 | Tubing Size | Shots/Ft ﬂ, 5(1 Su Asew i o A‘T’E“‘ H%S,ﬁ o l$/l° L ocr
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T 1 [rem W P To% A IO ok sy o ME e, T
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Plug[ifth, .'-li Packer Depth From To Flush ' Gas Volume 3 | Total Load
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Seneca Resources Corporation
Greengroup 14A-SWD
15-151-22421

Sec. 14-275-12W

Pratt County, Kansas

Formation Log Top TVD Log Top Subsea
Heebner 3521 -1650
Lansing 3722 -1851
Cherokee Shale 4150 -2279
Mississippian 4178 -2307
Kinderhook Shale 4320 -2449
Viola 4368 -2497
Simpson Shale 4446 -2575
Arbuckle 4536 -2665
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Scale: 5"/ 100’
Measured Depth Log

Well Name Greengroup 14A SWD

Location Sec 14, T27S, R12W

State Kansas County Pratt
Country United States Rig Number Duke 10
APl Number 15-151-22421 AFE # 131880
Region Gulf
Spud Date 10-26-2013 Drilling Completed 11/13/2013

Surface Coordinates 156' FNL & 2338' FWL of Sec 14, T27s, R12W
Ground Elevation 1861 K.B. Elevation 10
Logged Interval 430 To 5331 Total Depth 5331
Formation Arbuckle

Type of Drilling Fluid Water Based

Operator
Company Seneca Resources Corp.
Address McCandless Corporate Center
5800 Corporate Drive, Suite 300
Pittsburgh, PA 15237
Geologist

Name Paul Campbell/ Dan Dage/ Sam Morris
Company Empirica Surface Logging

Address 609 Westland Srive
Edmond, OK 73013




Product Description

Equiptment

Calibration

Other

Regular 2 Man Logging Service
Logging Began: 10-25-2013
Released: 11-13-2013

M Logger: #321
Powerware: Geofield #224

Standard Calibration for Redbox
Total Gas & Chromatigraph

Core Information

Contractor Intertek Westport Labs

Core # 1

Formation Hushpuckney through the Mississippian

Core Intervals

Recovered

55.0

21.0

7.0

26.0

3.0

Bit Type Corel CP 613

Size 8.75"

Coring Time 8.56 Hrs

F UNKNOWN
[EEENEEFEIN ANHYDRITE
R GYPSUM
FRFFARFRRE SALT

E===—=——* SIDERITE or LIMONITE

r———T—"— LIMESTONE

NN DOLOMITE
o o2 CHERT
B coAL

T o+ ™ 1+ MARLSTONE
_________ CLAYSTONE

Rock Types

g a

—— —— SHALE GRAY
I SHALE COLORED

¥ SILTSTONE
* SANDSTONE

(0.0 CONGLOMERATE
1 Gim, F o BRECCIA

[ TILL

R i BENTONITE

(AT TUFF
SRR (GNEOUS

ERREEEEER METAMORPHIC

Fossils

ALGAE

= AMPHIPORA
—— BELEMNITE
«™ BIOCLASTIC
2 BRACHOIPOD
“T BRYOZOA

% CEPHALOPOD
= CORAL

™ CRINOID

F FOSSIL
&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

& PELLET

-+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

T STROMATORPOROIND

Accessories

— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

2 DO ONMITIC

~~ GLAUCONITE
~s GYPSIFEROUS

% HEAVY MINERAL

K KAOLIN

T MARLSTONE

3 MINERAL CRYSTALS
5 NODULES

= PHOSPHATE PELLETS

F PYRITE
H SALT CAST
s ANDY

Stringer

Ewmes ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
=mmm COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I— LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
" CANDSTONE STRINCER




£? ECHINOID
= FISH

(B FORAMINIFERA

Minerals

4 ANHYDRITIC

+ FELDSPAR
#® FERRUGINOUS PELLET

= FERRUGINOUS

«+ SILICEOUS
- SILTY

~+ TUFFACEOUS

—— SHALE STRINGER

== SILTSTONE STRINGER

Oil Show

[» DEAD

& EVEN

0 QUESTIONABLE

i} SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE
* INTERCRYSTALLINE

& INTEROOLITIC

A4 MoLDIC

0 ORGANIC
P PINPOINT

.+ VUGGY

Engineering

& BIT

#| CONNECTION (LEFT)
= CONNECTION (RIGHT)
4FH CONNECTION GAS

- CORE - LOST
B CORE - RECOVERED

. DST INTERVAL

Other Symbols

+
A FAULT

FORMATION TOP

4% GAS SHOW

(MU MN DEPTH

-“‘Ié"/ NORMAL FAULT

£ oIL sHow

& OVERTURNED STRATA

g REVERSE FAULT

] SIDEWALL CORE (LEFT)

' SIDEWALL CORE (RIGHT)

i SLIDE

SURVEY

{8 TRIP GAS

{:] WIRELINE TESTED - LEFT

[:;:}- WIRELINE TESTED - RT

Rounding

A ANGULAR
F ROUNDED

g SUBANG

7 SUBRND

Textures

ES BOUNDSTONE
iZ CHALKY

¥ CRYPTOXLN

E EARTHY

Fx FINELYXLN
G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
P= PACKSTONE

4= WACKESTONE

Sorting

"1 MODERATE
P POOR

L] WELL




Curve/Survey Data
ROF

31R104/9P1IS

s|age yideg
Alisolod %
Mmoys |10

4
9
P8
4
P8

Lithology Descriptions

% Lith

Total Gas & Chromatograph
GAS

| BLACK=CORE %, |

] = CORED INTERVAL |

oov

(015174

00S

- 'SPM:54 |
\% ' PP:997 |
)

Seneca Resources
Greengroup 14A-SWD
Pratt County, KS

Sec 14, T27S, R12W

2 Man Logging Began 10-25-2013

Bit #: 2

Type: SMITH FH16H
Size: 12.25

Depth In: 251"
Depth Out: 1,974
Jets: 5x14

Dan D. on tour

LMY SH: LT GY - GY - BUFF -
MOTT, SMTH - CRS, SFT - FRM,
BLKY - PLTY, VRY CALC - SM
AREN IP- SLTY, SM MOTT SNDY
LS SCTT THRU - OCC QTZ -
ABNDT PYR THRU - SM MICA

SLTYLS: LT GY -GY - MOTT - TN
- BUFF, MD - MICROXLN, VRY
SLTY - SM AREN IP - SM SLI ARG
- SM PYR SCTT THRU, NO
FLUOR - NO VIS CUT/STN

DEVIATION SRVY @ 500', 0.25°

LS; LT GY - GY - MOTT - BUFF -
CRM, MD - MICROXLN, VRY
AREN - SLI SLTY - SLI ARG, NO
FLUOR - NO VIS CUT/STN

GAS (units) 90
AS-(UAHIS)

NO MUD WEIGHT ]

RECORDED ||

TG 210u |

v

e

—]

g —————




LS: LT GY - GY - MOTT - BUFF -
TN - CRM, MD - MICROXLN, SM
AREN IP - SM SLI SLTY IP - SM
SLIARG IP - OCC DOL SM RD
SH SCTT THRU, NO FLUOR - NO
VIS CUT/STN

#spm: 53| e LS: LT GY - GY - MOTT - BUFF -

[ PPi996 i it TN - CRM, MD - MICROXLN, SM

o)

. et AREN IP - SM SLI SLTY IP - SM

009

ROP (min/ft.) 4
ROP (min/ft.) 4

GAS (units) 300

SLI ARG IP - OCC DOL SM RD

— s
) TNER(GAPIY,

< 110 s T C1-C4 (PPM) 35000
— " C SH SCTT THRU, NO FLUOR - NO
— e VIS CUT/STN
— e
< HOLE DEPTH CHANGE PAUL C. ONTOUR
N
¢
p, STONE CORRAL @ 640' MD
{) _____ oy e
) TR SH: RED-TAN, GY, SFT, RTHY
— L LSTR, SM TXT, PLTY-AMOR, CG14u
'\ e ] ARG: ANHY: FRM-HD, OFF
WHI-TRNSL, OCC FIB XLS; CHT : MW/VIS: 8.4/23 |
— PBLES, LT YL-TRSNL, OPQ, Vv [N EER,
2 i TN HD, W RNDD; TRC CAL XLS
®  WORK ON GEOLOGRAPH |
— ek SH: RED-TAN, GY, SFT, RTHY
{ LSTR, SM TXT, PLTY-AMOR,
- 1 ARG; ANHY: SFT-FRM, OFF
WHI-TRNSL, OCC FIB XLS; TRC ZERO FILAMENTS| |
\ =T . CHT PBLES, LT YL-TRSNL, OPQ,
( R i V HD, SB RNDD, TRC SLTS
.>

NINNESCAH SHALE @ 700' MD

ROP:58 | |
“SPM: 67 CLY: LT GY-BL, V SFT, WXY 1
PP: 768 LSTR, SM TXT, SL WTR SNS; SH e 24—
~ R RED-TAN, GY, SFT, RTHY LSTR, /P 2
S SM TXT, PLTY-AMOR, ARG; PV: 3
S ANHY: SFT-FRM, OFF GELS: 1/2/0 |
y e WHI-TRNSL, OCC FIB XLS; TRC 1
= :> CONGL STRNGS soL76 |
;HOLE DEPTH CHANGE TO 741 EE:L:l}l,SOO;
o L~ CAL: 800 | |
] CLY: LT GY-BL, V SFT, WXY
é\' 1, LSTR, SM TXT, SL WTR SNS; SH
< PRED LT RED-TAN, GY, SFT,
L RTHY LSTR, SM TXT,
J ? PLTY-AMOR, ARG; TRC ANHY:
— + > SFT-FRM, OFF WHI-TRNSL, OCCF—

FIB XLS

< :
S
.

.

3,
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SH: PRED LT RED-TAN, GY, SFT,
RTHY LSTR, SM TXT,
PLTY-AMOR, ARG; CLY: LT

GY-BL, V SFT, WXY LSTR, SM
TXT, SL WTR SNS; TRC ANHY

NO SAMPLES COMING OVER
SHAKERS, POOR SAMPLE
QUALITY

SH: PRED LT RED-TAN, GY, SFT,
RTHY LSTR, SM TXT,
PLTY-AMOR, ARG; CLY: LT
GY-BL, V SFT, WXY LSTR, SM
TXT, SL WTR SNS; TRC ANHY

CATCHING SAMPLES FROM
CELLAR PUMP, POOR
SAMPLE QUALITY

SH: PRED LT RED-TAN, GY, SFT,
RTHY LSTR, SM TXT,
PLTY-AMOR, ARG; CLY: LT
GY-BL, V SFT, WXY LSTR, SM
TXT, SL WTR SNS; TRC ANHY

SH: PRED LT RED-TAN, GY, SFT,
RTHY LSTR, SM TXT,
PLTY-AMOR, ARG; CLY: LT
GY-BL, V SFT, WXY LSTR, SM
TXT, SL WTR SNS; TRC ANHY

CATCHING SAMPLES FROM
CELLAR PUMP, POOR
SAMPLE QUALITY

SH: PRED LT RED-TAN, GY IP,
SFT, RTHY LSTR, SM TXT,
BLKY-AMOR, OCC SB PLTY,
OCC SLTY; ANHY: CRM-OFF
WHI, TRNSL IP, SFT-OCC FRM,
OCC FIB XLS; TRC CLY

DEVIATION SRVY @ 994, 0.5°

GAS (units)
{units)

CI-C4 (PPM)

SoU0U

CG 19U

GAS TEST AT TRAP 41u|

MW: 9.3 |




< ROP:8 SHIPRED LT RED-TAN, GY 1P, —] A
SPM: 68 SFT, RTHY LSTR, SM TXT, —
/'ﬁ PP: 1,007 - BLKY-AMOR, OCC SB PLTY, [ —
2 EmErryre—wn - OCC SLTY; ANHY: CRM-OFF  [— Py
0 (> GRGAPY %110 WHI, TRNSL IP, SFT-OCC FRM, [—
S OCC FIB XLS; TRC CLY =
C T —
) .3 =X
s = —
l) S WELLINGTON SH @ 1024' MD  |_—
— e’ L i _:
é S SH: PRED GY-DRK GY, OCC RD g——— )
g T & LT GY-CRM, SL WXY-RTHY _—
{ * LSTR, PRES SM TXT, OCC SLTY g————&"
S Tl === CALC; ANHY: CRM-OFF WHI, _—
2 . Camr—— TRNSL IP, SFT-OCC FRM, CR ——
i o Eii=i—n SLN; TRC CLY; TRCLS =
|__{HOLE DEPTH CHANGED 1057] | & ——— 1 —— 1
< S =
> e ——
/( . ] SH: PRED GY-DRK GY, OCC RD =
? g = & LT GY-CRM, SL WXY-RTHY ==
2 X E = LSTR, PRES SM TXT, OCC SLT =—
R~ e s CALC; LS: LT GY-GY, SFT, CR ==—
=S = [ — i XLN; ANHY: CRM-OFF WHI, =
N\ e TRNSL IP, SFT-OCC FRM, CR =—
S P, o= SLN; TRC CLY =—
< 7 St E
> SR e
C . e =
> 5 ———— e —
4 k. —— =
= - — =
% s - — e
T~y e h=E———
- 4 J_‘ == e — fl:I: P e |
- [ e O b I - — ]
moror | | § ———1 SH: PRED GY-DRK GY, OCC RD i; )
S SPM:67 || ey &LT GY-CRM, SLWXY-RTHY  [I=———
! 7 PP:1,006 | e LSTR, PRES SM TXT, OCC SLTY [=———1
< TS Ensmr CALC;LS: LT GY-GY, SFT,CR  [i=———
\ T ] XLN; ANHY: CRM-OFF WHI, 3 =4
— E——0 TRNSL IP, SFT-OCC FRM, CR  fi=———_
Sh | e | [l |
> _____ S e SLN; TRC CLY =
( <. - ] =]
{ i =
< S ————] ——
A 2 T =———
— e |43 ]
} o =
i T T T [l |
w_E DEPTH CH/—}NGED 11%\15 [ Dan D. on Tour }::: |
I T —  — |43 |
7 = E=——— e
—~ p——— f=———1%
% 1 ES== E—
: == i —
\ i |+ B ::::: R
S - & E———] CE=—
~ ————] SH: LT GY- GY, OCCRD - CRM, [iE——
? ikl WXY, SLTY, SM CALC/LMY IP - = ——
S OCC AREN - TRC DOL - W/ LT [E——
—~ v GY-CRMLS SCTT THRU,NO  [lZ——
p | FLUOR o
= e
< k be——
v = i-, ==
= =1
() < :: e
| Sa—
(& <, -3 —
> ‘Q ,;;, i
> o HUTCHINSON SALT @ 1195' MD -: ::: p—
- ———J¢
(( ,'_— > ::::::::::H::::::::::::::::: ‘,_—:%.__
S e E—— .
Y ROP (min/ft.).«" 4 =3 GAS (units) 300
18] S GR (U/-\I"I),:\ 110 CI-C4 (PPM) 35000
] - 919 —
) ~ ROP:91.2 7| [ SALTY SH: LT GY - GY - CRM -
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<
< 3
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| 'HOLE DEPTH CHANGED 1373]
~ 4
— :
C CN
{ "
Vel H
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> N
r {
1
\
) IPEE
e
| S—— Lo
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] | ~=t..
l L
( i
10-28-2013_|
2
0 $ | ROPIMINL) r
: Uri*laﬂpl‘) ey
ROP: 72 __|
|) o SPM: 66 ——|
S g PP: 1,074 |
$ |-
=
) >
N
C .-
e ———

0S2'T

00€'T

0SE'T

00v'T

OFF WH - WH, SMTH - CRS, SFT
- FRM, BLKY - PLTY - FLKY,
SALTY IP - SILTY IP - W/ THIN
INTBD HAL THRU - DOL SCTT
THRU

SALTY SH; LT GY - GY - CRM -
OFF WH - WH, SMTH - CRS, SFT
- FRM, BLKY - PLTY - FLKY, LES
SALTY - MRE SILTY - W/ THIN
INTBD HAL THRU - DOL SCTT
THRU

SALTY SH; LT GY - GY - CRM -
OFF WH - WH, SMTH - CRS, SFT
- FRM, BLKY - PLTY - FLKY,
SALTY IP - SILTY IP - W/ THIN
INTBD HAL THRU - DOL SCTT
THRU

SALTY SH; LT GY - GY - CRM -
OFF WH - WH, SMTH - CRS, SFT
- FRM, BLKY - PLTY - FLKY,
SALTY IP - SILTY IP - W/ THIN
INTBD HAL THRU - DOL SCTT
THRU

SALTY SH; LT GY - GY -RD -
CRM - OFF WH - WH, SMTH -
CRS, SFT - FRM, BLKY - PLTY -
FLKY, SALTY IP - SILTY IP - W/
THIN INTBD HAL THRU - DOL
SCTT THRU

SALTY SH; LT GY - GY -RD -
CRM - OFF WH - WH, SMTH -
CRS, SFT - FRM, BLKY - PLTY -

MW: 9.3

VIS: 29

GAS (units)
{units)

CI-C4 (PPM)

[Stelv0lv)




—

00S'T

0SS'T

FLKY, SALTY IP - SILTY IP - W/
THIN INTBD HAL THRU - DOL
SCTT THRU

SALTY SH; LT GY - GY -RD -
CRM - OFF WH - WH, SMTH -
CRS, SFT - FRM, BLKY - PLTY -
FLKY, SALTY IP - SILTY IP - W/
THIN INTBD HAL THRU - DOL
SCTT THRU

Paul C. on

DEVIATION SRVY @ 1500', 0.25°

SH: LT GY-GY, RED, SB
BLKU-SB PLTY, AMOR, OCC FIS,
PRED SFT-OCC FRM, WXY
LSTR, OCC RTHY LSTR, SM TXT
OCC INTG W/ ANHY; SALT:
CRM-OFF WHT & TRNSL, PRED
SFT, RGH TXT; ANHY: OFF
WHI-LT GY, FRM-OCC HD, SM
TXT, OCC FIB XLS.

IEREY
g
- [ ]
) BREN
) B
<{ 2,
1 )
) .I
C S
) _ 2
3 .1
\ H
< g
] R
P
P, -
S I »
< .
) I
( <
\
' HOLE DEPTH CHANGED 1595'
) i
N )

SH: LT GY-GY, RED, SB BLKY-S

PLTY, AMOR, OCC FIS, PRED

SFT-OCC FRM, WXY LSTR, OCC

RTHY LSTR, SM TXT, OCC INTG

W/ ANHY; SALT: CRM-OFF WHT

& TRNSL, PRED SFT, RGH TXT;

ANHY: OFF WHI-LT GY,

FRM-OCC HD, SM TXT, OCC FIB

XLS.

[LT1]

RN

009'T

H

.- 4
( <
1§ =
{ 7
J s
\ AN =
3 ROP: 114 —_|
% SPM: 65 |
| S PP: 1,035 —|
o £ ROP-(min/ft.) 4
e \:in (GAPY) 10
| N
S .
—
lr .‘.
| 'HOLE DEPTH CHANGED 1627"
Y {

<

SH: LT GY-GY, RED, SB

BLKU-SB PLTY, AMOR IP, OCC

‘\ -
RN

3

FIS, PRED SFT-OCC FRM, WXY

~
K

LSTR, OCC RTHY LSTR, SM TXT

4|

s .
sy

OCC INTG W/ ANHY; SALT:

A~

H

[ITLL]

CRM-OFF WHT & TRNSL, PRED

SFT, CR XLN; ANHY: OFF WHI-L

l

GY, FRM-OCC HD, SL RGH TXT,

---JVV\---JVV\f

l

OCC FIB XLS.

MW:9.3 ]

VIS: 28

Ran 30 bbl sweep |

MW: 9.6

Inits) 300

CL-Ca(FFPM) [Stelv0lv)

MW: 9.6

VIS: 28

YP: 2

PV: 3

GELS: 1/2/0 — ]

FIL: 99

H20:916 |
SOL: 1.9

PH: 8.5 |
CHL: 115,000 |
CAL: 2,440 |




-7 J — — - | R e e e e |
S —E— —
< =
. ! =,
D) . =
\ .- =,
Yy B =
) l' T
b WX —
S == — I
)\ i = SH: LT GY-GY, RED IP, SFT-FRM =,
§ .l 1 ==l OCC HD, SL WXY-RTHY LSTR, =,
hY x o SL RGH TXT, OCC SL SLTY; s
) = SALT: PRES TRNSP-OFF WHI, =
'f)___ T SFT, BRIT, CR XLN-SUC, OCC =,
C = INTG W/ SH. =
J k2 e =,
PP = T,
§ . Pad = ||
N 4 =
4 N ROP:76 | | 8 [ ———— =
P ) i SPM: 66 | s SH: LT GY-GY, RED IP, SFT-FRM =
\‘ s PP:1,106 OCC HD, SL WXY-RTHY LSTR, =
(( Hi ] FEERER SL RGH TXT, OCC SL SLTY; =
1 RN R SALT: PRES TRNSP-OFF WHI, =
) e — SFT, BRIT, CR XLN-SUC, OCC —
> INTG W/ SH. — -
& -
? LOWER WELLINGTON @ —
YT 1707 MD R
C 1" e e
Jo d — ———
p el * - —_
E— P :::_ :::::
] —— e e
L e o ————
— L S ——;
,—i- g T Dan D. —
™ Sz
Q-
5'\ T ANHYD: OFF WH - WH - FRSTD -
Q- OPQ - TN -CLR/TRNSL, SM LT
e, L _ _
— — . —— GY SH THRU - OCC RD SH
i ABNDT DOL THRU - OCC PP
| e PYR - OCC SLTSTN MW: 9.6
t\ ROP:55 —]
-»" | SPM:65 | -
f PP:1,133 | =
S
< et
{> |
(‘~ = -
- L o
ROP-(min/ft ; 8 = GAS (units)
4 i
——
ANHYD: OFF WH - WH - FRSTD -
A OPQ - TN -CLR/TRNSL, SM LT
Ea— == GY SH THRU - OCC RD SH -
S| ABNDT DOL THRU - OCC PP
PYR - OCC SLTSTN
ANHYD: OFF WH - WH - FRSTD - <
OPQ - TN -CLR/TRNSL, SM LT a ﬁ]
= GY SH THRU - OCC RD SH - L
<, — s
T & Eem=rty ABNDT DOL THRU - OCC PP
© e PYR - OCC SLTSTN - INCRS RD
SH
|
SHLY ANHYD: OFF WH - WH - MW: 9.6

e ——— o ot r v e~ 1




FROIU -UFRFY - ITIN-CLR/TRINOL

LT GY SH THRU - OCC RD SH -

ABNDT DOL THRU - OCC

SLTSTN

CHASE GROUP @ 1,890' MD

t . -
N A [ <o SH: LT GY - GY - RD - TNSH,
) S 8 SMTH - RGH, SFT - FRM, PLTY -
Z' FLKY - BLKY, SLTY - SLI AREN - “
[ GRER SLI CALC - OCC GY/TNSH CHR
1 Is = - ABNDT DOL - OCC ANHY - OC H
<’ ‘ B WH/OFF WH CHRT/SIL MW: 9.6
S g > En— ==y NODULES VIS: 30
+ —
—

j

B :A:
o ] SH: LT GY - GY - RD - TNSH, 3
:%_:: SMTH - RGH, SFT - FRM, PLTY - -«
\ Ee——Fvy FLKY - BLKY, SLTY - SLI AREN -
JE—— 7 femm
o X B SLI CALC - OCC GY/TNSH CHR
el L e - ABNDT DOL - OCC ANHY
FTNG P e
() i 8 S [——"—Run 40 bbl Sweep =
D ROP: 102 —| o :—::: 15 Stand Short Trip
b SPM:65 | — — | Run 50 bbl Sweep
p) PP:1,114 | (S —
} e e Strap out of hole for logs
S ey (1,974 MD) MW: 8.5
d e ey VIS: 28
R = Bit #: 3 YP: 3
%:10-30-20137_ = Type: SMITH D54 PV: 2 ]
Size: 8.75 GELS: 1/2/0 |

%710-31—20137 Depth In: 1,974 FIL: 99

i Hours: 7 hrs H20:98.5 |
—~ Jets: 5X14s SOL: 1.2
S ¥ SIN: M51516MSPX PH: 8.5
<) CHL: 1,800 —
S CAL: 200 |
= P CAMPBELL ON
:HO\LE DEPTH CHANGE TO 193]
< L5 CEMENT
o § | RrRoPmint) 4 =4 GAS (units) 300
0 \\ GR(GAPH) 110 DEVIATION SRVY @ 2000', 0.5° CI-C4 (PPM) 35000
<
1

SS: OFF WHT-TRNSL, OCC

CRM, VFG, BRIT-FRM, SB BG17u |

SNG-ANG, MOD SRTD P CMNT,

SL CALC (VERY FINE

CUTTINGS); LS: CRM-OFF WHT

& MOT, SFT-FRM, CR XLN, NO |

VIS POR; SH: LT GY-GRN, DLL

RTHY LSTR, BLKY, SM TXT,

AMOR; 30% DLL YL FLUOR,

NSOC

CG 43u—

0S0°C

— BG 34u

LS: CRM-OFF WHT, GY-LT GY &

BG 34u—— ]

MOT IP, FRM-OCC HD, MC XLN,

|

=y PRED SUC, SL RGH TXT; TRC

T GY SH

= ﬁme 30u | ||
= LS: CRM-OFF WHT, GY-LT GY &
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D PP: 925 ~ EEESE
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\ ROP-(min/ft-) 4 o e v
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\ | e =
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S "
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(§ Er—er
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\ T T T
(
P > |
J
2 =
(6)]
o
\
[d
(&
<
|
)
<
P
2
R >
>
<
J
[
Q
)
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S ROP: 112.6 |
3 SPM:68 |
} PP:1,004 | t N
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BRN SPOT STAIN, TR PP POR,
60% PALE YEL FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY &
MOT IP, MOD FRM-FRM,
MCXLN-V/F XLN, CHNKY-OCC
PLTY, OCC FREE CAL, TRLT
BRN SPOT STAIN, TR PP POR,
60% PALE YEL FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY &
MOT IP, MOD FRM-FRM,
MCXLN-V/F XLN, CHNKY-OCC
PLTY, OCC FREE CAL, TRLT
BRN SPOT STAIN, TR PP POR,
60% PALE YEL FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY,
OCC WHT, MOD FRM-FRM,
MCXLN-V/F XLN, CHNKY-OCC
PLTY, OCC FREE CAL, TRLT
BRN SPOT STAIN, TR PP POR,
40% PALE YEL FLUOR, NSOC

BYPASS SHAKERS

BYPASS SHAKERS

BYPASS SHAKERS

1Y

s

i'ice 50—
\

FM GAS 27u—|—

CON GAS 21u | |

MW: 8.7
VIS: 90
YP: 19

PV: 23
GELS: 10/23

FIL: 8
H20: 97
SOL: 2.7
PH: 10.5
CHL: 1,800
CAL: 40

fe) GAS (units) 300

U CL-Ca(FFPM) ©oU0U
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HOLE DEPTH CHANGEIL
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LS: CRM-OFF WHT, GY-LT GY,
OCC WHT, MOD FRM-FRM,
MCXLN-V/F XLN, CHNKY-OCC
PLTY, OCC FREE CAL, TRLT
BRN SPOT STAIN, TR PP POR,
40% PALE YEL FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY,
OCC WHT, MOD FRM-FRM,
MCXLN-V/F XLN, CHNKY-OCC
PLTY, OCC FREE CAL, TRLT
BRN SPOT STAIN, TR PP POR,
30% PALE YEL FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY,
OCC TN-LT-BRN, MOD
FRM-FRM, MCXLN-V/F XLN,
CHNKY-OCC PLTY, OCC FREE
CAL, TR LT BRN SPOT STAIN,
TR PP POR, 20% PALE YEL
FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY,
OCC TN-LT-BRN, MOD
FRM-FRM, TR PINK MOT,
MCXLN, OCC V/F-F XLN,
CHNKY-OCC PLTY, OCC FREE
CAL, TR LT BRN SPOT STAIN,
TR PP POR, 20% PALE YEL
FLUOR, NSOC

LS: CRM-OFF WHT, GY-LT GY,
OCC TN-LT-BRN, MOD
FRM-FRM, TR PINK MOT,
MCXLN, OCC V/F-F XLN,
CHNKY-OCC PLTY, OCC FREE
CAL, OCC SLTY SH, TR LT BRN
SPOT STAIN, TR PP POR, 20%
PALE YEL FLUOR, NSOC

PAUL C. ON

Inits) 300

CL-Ca(FFPM) ©oU0U

MW :8.7 | ]

VIS: 50 |
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SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; LS:
CRM-LT TAN, OFFF WHI IP, OCC
MOT, CR XLN, FRM-HD, SM TXT;
SLTST: LT GY, SFT-RFM, AGR,
INTG W/ SH; ABNDT FREE &
INTRBD PYR

SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; LS:
CRM-LT TAN, OFFF WHI IP, OCC
MOT, CR XLN, FRM-HD, SM TXT;
SLTST: LT GY, SFT-RFM, AGR,
INTG W/ SH

SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; LS:
CRM-LT TAN, OFFF WHI IP, OCC
MOT, CR XLN, FRM-HD, SM TXT

SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; LS:
CRM-LT TAN, OFFF WHI IP, OCC
MOT, CR XLN, FRM-HD, SM TXT;
50% LT GLD FLUOR, NSOC

SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; LS:
CRM-LT TAN, OFFF WHI IP, OCC
MOT, CR XLN, FRM-HD, SM TXT;
50% LT GLD FLUOR, NSOC

LS: CRM-LT TAN, OFFF WHI IP,
OCC MOT, CR XLN, FRM-HD, SM
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TXT, NO VIS POR; SH: LT GY-GY
OCC DRK GY, FRM, SB BLKY-SB
PLTY, AMOR IP, RTHY-SL
METALIC LSTR, PRED RGH TXT,
SLTY; 20% LT GLD FLUOR,
NSOC

DEVIATION SRVY @ 3000', 1.5°

LS: CRM-LT TAN, OFF WHI IP,
OCC MOT, CR XLN, FRM-HD, SM
TXT, NO VIS POR; SH: LT GY-GY
OCC DRK GY, FRM, SB BLKY-SB
PLTY, AMOR IP, RTHY-SL
METALIC LSTR, PRED RGH TXT,
SLTY; 20% LT GLD FLUOR,
NSOC

LS: CRM-LT TAN, OFF WHI IP,
OCC LT BWN & MOT, CR XLN,
FRM-HD, SM TXT, NO VIS POR;
SH: LT GY-GY, OCC DRK GY,
FRM, SB BLKY-SB PLTY, AMOR
IP, RTHY-SL METALIC LSTR,
PRED RGH TXT, SLTY; 40% LT
GLD FLUOR, NSOC

LS: PRED LT TAN & MOD,
CRM-LT GY IP, FRM-HD, OCC
SFT, MMC XLN-CR XLN, SUC IP,
SM TXT, NO VIS POR; SH: LT
GY-GY, OCC DRK GY, FRM, SB
BLKY-SB PLTY, AMOR IP,
RTHY-SL METALIC LSTR, PRED
RGH TXT, SLTY; 40% LT GLD
FLUOR, NSOC

LS: PRED LT TAN & MOD,
CRM-LT GY IP, FRM-HD, OCC
SFT, MMC XLN-CR XLN, SUC IP,
SM TXT, NO VIS POR; SH: LT
GY-GY, OCC DRK GY, FRM, SB
BLKY-SB PLTY, AMOR IP,
RTHY-SL METALIC LSTR, PRED
RGH TXT, SLTY; 40% LT GLD
FLUOR, NSOC

LS: PRED BWN-LT TAN, GY &
MOT IP, OFF WHI-CRM IP,
FRM-BRIT, OCC HD, MC XLN-CR
XLN, PRED SM TXT, NO VIS POR|
SH: LT GY-GY, OCC DRK GY,
SFT-FRM, SB BLKY-PLTY, SPLTY|
IP, FIS, RGH TXT, SL SLTY IP;
ABND FREE PYR
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FRED SVl TAT, NU VIis FUR; I RU
SH; 50% DLL YL FLUOR, NSOC

LS: PRED CRM-LT TAN, GY &
MOT IP, OFF WHI-CRM IP,
BRIT-CC HD, MC XLN-CR XLN,
PRED SM TXT, NO VIS POR; TRQ
SH; 50% DLL YL FLUOR, NSOC

SH: DRK GY-BLK, SFT-SL BRIT,
PLTSPLTY, V FIS, WXY LSTR, SL
SLTY, V CARB, TRC EMBDD PYR;
LS: PRED CRM-LT TAN, GY & MOT |
OFF WHI-CRM IP, BRIT-CC HD, MC
XLN-CR XLN, PRED SM TXT, NO VIS
POR;TRC PYR ANC CAL XLS; SFSO

BASE HEEBNER SHALE @ 3522' Ml

CG 49u

CG 38u

MW : 9.4 ]

VIS: 58 |

MAX BG 285u-

N\,
S
'\\
T !

LS: PRED CRM-LT TAN, GY &
MOT IP, OFF WHI-CRM IP,
FRM-BRIT, OCC HD, MC XLN-CR
XLN, PRED SM TXT, NO VIS PORj
TR SH; 20% WK DLL YL FLUOR,
NSOC
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TORONTO @ 3548' MD

DOUGLAS @ 3570' MD
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LS: PRED CRM-LT TAN, GY &
MOT IP, OFF WHI-CRM IP,
FRM-BRIT, OCC HD, MC XLN-CR
XLN, PRED SM TXT, NO VIS POR|
TR SH; 20% WK DLL YL FLUOR,
NSOC

SH: LT GY TO GY, TR DK GY, SM
TXT, TR SLTY, CHNKY-PLTY,
MOD FRM TO SFT, OCC BRIT, TR
CALC, OCC PYRC

SH: LT GY TO GY, TR DK GY, SM
TXT, TR SLTY, CHNKY-PLTY,
MOD FRM TO SFT, OCC BRIT, TR

(\ CG 264u
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CALC, OCC PYRC, TR SS: OFF

[ITHTTT
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WHT TO OP, V/F-F GR, MOD W

SRT, W CONS, NO VIS FLOR

LI L e e e e e L L L L}
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SH: LT GY TO GY, TR DK GY, SM

TXT, TR SLTY, CHNKY-PLTY,

(i

--------------- MOD FRM TO SFT, OCC BRIT, TR

— CALC, OCC PYRC, TR SS: OFF

WHT TO OP, V/F-F GR, MOD W

SRT, W CONS, NO VIS FLOR

)

ROP:82 —| |  —=rim—o.-s

e | | B

PP: 1,258 |
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SH: LT GY TO GY, TR DK GY, SM

TXT, TR SLTY, CHNKY-PLTY,

MOD FRM TO SFT, OCC BRIT, TR

W

CALC, OCC PYRC
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LANSING @ 3728' MD

e

LS: PRED CRM-LT TAN, GY &

e HH E
|

MOT IP, OFF WHI-CRM IP,

FRM-BRIT, OCC HD, V/F-F XLN,

IIIIIIIIIIIIIIIIIIIIIIIIIIIII
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PRED SM TXT, OCC ARG CMT,

¥

i

H

TR PP TO OCC VUGLR POR, WK

PAL YEL-YEL FLOR, NO VIS CUT
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11/03/2013

L J

LS: PRED CRM-LT TAN, LT BRN

& MOT IP, OFF WHI-CRM IP,

FRM-BRIT, OCC HD, V/F-F XLN,

I
¥
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OCC MIC XLN, OCC ARG CMT,

TR FREE CAL TR PP TO OCC

B Va¥ \r./‘-\./'_'/\-’ J-\P.’\JVV\-_V\/—V N/ /N A
M V\A/\,FVVJLV\r“” ™YY ]V W

VUGLR POR, NO VIS FLOR, NO

WOB: 16.5 _|

[ ROP:33 | | VIS CUT

SPM: 6,664 —|
PP:1,178 |
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Q‘. 7 GAS(dpits) 300

GR(GAP) 110 (PPM) 35000
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LS: LT BRN-BRN, OFF

WHT-CRM, OCC LT TAN,

AJ‘”VVAfA

FRM-BRIT, OCC HD, V/F-F XLN,

OCC MIC XLN, OCC ARG CMT,

TR FREE CAL TR PP TO OCC

VUGLR POR, V/WK DULL YEL

FLOR, NO VIS CUT
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LS: LT BRN-BRN, OFF
WHT-CRM, OCC LT TAN,
FRM-BRIT, OCC HD, V/F-F XLN,
OCC MIC XLN, OCC ARG CMT,
TR FREE CAL, OCC ASPHC
SPOT STAIN, TR PP TO OCC
VUGLR POR, V/WK DULL YEL
FLOR, NO VIS CUT

PAUL C. ON
LS: LT BRN-TAN, PCC OFF
WHT-CRM, LT GY & MOT IP,
FRM-BRIT, OCC HD, MIC
XLN-CR XLN, OCC ARG CMT, NGO
VIS POR; SH: GYT-DRK GY;
SFT-FRM, OCCBRIT,
PLTY-SPLTY, FIS, SL WXY LSTR,
PRED SM TXT, CARB IP, OCC
INTRBDD PYR; TRC FREE PYR

LS: PRED OFF WHT-CRM, LT GY
& MOT IP, FRM-BRIT, OCC HD,
MIC XLN-CR XLN, OCC ARG
CMT, NO VIS POR; TRC SH

LS: LT BRN-TAN, OCC CRM-T GY|
& MOT, FRM -OCC HD, MIC
XLN-CR XLN, OCC ARG CMT, NO
VIS POR; SH: GYT-DRK GY;
SFT-FRM, OCCBRIT,
PLTY-SPLTY, FIS, SL WXY LSTR,
PRED SM TXT, CARB IP, OCC
INTRBDD PYR; TRC UNCONS
SS

STARK @ 3975' MD

e

e

SWOPE LS @ 3980 MD
LS: CRM-LT TAN, OFF WHT-LT

GY & MOT, FRM-HD, OCC BRIT,

CR XLN-SL SUC, NO VIS POR,;

SH: PRED GY, FRM-BRIT,

PLTY-SPLTY, FIS, SL CARB IP;
NSFOC

HUSHPUCKNEY @ 4003' MD

LS: CRM-LT TAN, GY & MOT,
FRM-HD, OCC BRIT, CR XLN-SL
SUC, NO VIS POR; SH: PRED
GY, FRM-BRIT, PLTY-SPLTY, FIS
SL CARB IP; NSFOC

LS: CRM-LT TAN, GY & MOT,
FRM-HD, OCC BRIT, CR XLN-SL
SUC, NO VIS POR; SH: PRED
GY, FRM-BRIT, PLTY-SPLTY, FIS
NSFOC

LS: CRM-LT TAN, GY & MOT,
FRM-HD, OCC BRIT, CR XLN-SL

SUC, NO VIS POR; SH: PRED
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TRC PYR

2l i, ridJd

LS: CRM-LT TAN, GY & MOT,
FRM-HD, OCC BRIT, CR XLN-SL
SUC, NO VIS POR; SH: PRED LT
GY-GY, FRM-BRIT, SB PLTY-SB
BLKY, RTHY LSTR, SL RGH XTX,
TRC PYR

T.D. FOR CORES @ 4120' MD,
11-03-13 @ 11:42 HRS

LS: CRM-LT TAN, OCC BRN-GY &
MOT, FRM-HD, CR XLN, SM TXT; SH
LT GY-GY, SFT, SB BLKY-PLTY,
FIS-OCC SPLTY IP, SL RGH TXT,
SLTY IP; CHT: OFF WHT-TRNSL,
OFF TAN-AMBR, MC XLN, FRM-HD,
OCC V HD NODULES, TRIP IP, TRC
PP POR; TRC UNCONS SS

CHEROKEE @ 4126' MD

LS: CRM-LT TAN, OCC BRN-GY &
MOT, FRM-HD, CR XLN, SM TXT;
CHT: OFF WHT-TRNSL, OFF
TAN-AMBR, OCC BLUSH HD CHAL
CHT, MC XLN, FRM-HD, OCC V HD
NODULES, TRIP IP, OCC ASPHLTC
SPOT STAIN, TR PP POR, NO VIS
FLOR

SH:LT GY TO GY, TRDK GY, SM
TXT, TR SLTY, CHNKY-PLTY, MOD
FRM TO SFT, OCC BRIT, TR
CALC,0CC LS: OFF WHT-CRM, MOD
FRM, PLTY, OCC SILC, OCC CHT:
HRD OFF WHT-TRNSL, NO VIS FLOR

MISSISSIPPIAN CHAT @ 4178' MD

CHT: CRM-OFF WHT, OCC GY &
MOT, FRM-HD, CONC FRAC, TRC PP
POR; LS: CRM-LT TAN, OCC BRN-GY
& MOT, FRM-HD, CR XLN, SM TXT;
SHLT GY-GY, SFT, SB BLKY-PLTY,
FIS-OCC SPLTY IP, SL RGH TXT,
SLTY IP; SLLT YL FLUOR, NSOC

LS: LY GY-GY, BRN, PRED HD,
MC XLN-CR XLN, OCC HEALED
FRAC PLANES, TRC CHT, TRC
GN SH; TRC EMBDD PYR

4235, PULL FINAL CORE 11-6-2013 @ 13:21 HRS|
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MISSISSIPPIAN LS @ 4235' MD
+H++++
Bit #: 6
Type: DSH 616D
Size: 8.75
Depth In: 7,235
Jets: 6x12s

LS: LT TANTO LT GY, OCC OFF
WHT TO CRM, MOD FRM TO
OCC HRD, OCC CRMBLY,
MICRO TO V/FN XLN, MSTLY
PLTY, TR CHNKY, SM SIL

CMT, TR DK SPOT STAIN, NO
ODOR, NO FLOR, NO CUT, NO
RES RING

LS: LT TANTO LT GY, OCC OFF
WHT TO CRM, MOD FRM TO
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VIS: 58

YP: 19

PV: 13

GELS: 6/16/0 |

FIL: 7.8

H20: 92

ECHL: 3,300 ||
CAL: 40

SOL: 7.7 —
PH: 1.5
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A% 2 o
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Moo THNL, Vv e WiNviDL 1,

MICRO TO V/FN XLN, MSTLY
PLTY, TR CHNKY, SM ARG CMT,
OCC SIL CMT, TR DK SPOT
STAIN, NO ODOR, NO FLOR, NO
CUT, NO RES RING

LS: LT TANTO LT GY, OCC OFF
WHT TO CRM, MOD FRM TO
OCC HRD, OCC CRMBLY,
MICRO TO V/FN XLN, MSTLY
PLTY, TR CHNKY, SM ARG CMT,
OCC SIL CMT, TR DK SPOT
STAIN, NO VIS FLOR

e
CHATTANOOGA SHALE @ 4339

SH: LT GY TO GY, TR DK GY, SM
TXT, CHNKY-PLTY, MOD FRM TG
SFT, OCC BRIT, TR CALC, OCC
PYR

SH: LT GY TO GY, TR DK GY, SM
TXT, CHNKY-PLTY, MOD FRM TQ
SFT, OCC BRIT, TR CALC, OCC
PYR

VIOLA LIMESTONE @ 4384’

|

—~L

T

S ————

MW :9.3 |

LS: LT TAN TO CRM, OCC OFF
WHT TO WHT, MOD FRM TO
FRM, OCC CRMBLY, MICRO TO
V/EN XLN, MSTLY PLTY, TR
CHNKY, OCC ARG CMT, TR

VIS: 51—

[LTLELTTRT e WWWHW
RRRRRR AN NN NNANRARN

WHT ANG HRD CHT, TR DK

SPOT STAIN, OCC PP POR, TR

GAS (units) 45
A% 2 o

CL-Ca(FFM) 6000

PALE YEL FLOR, NO VIS CUT

PAUL C. ON
LS: BWN-LT TAN, MC
XLN-CR-XLC, PRED FRM, RGH
TXT; SS: PRED LT BWN,
CRM-OFF WHT IP, VFG, SB
RND-SBANG, P SRTD, MOD
CMNT, CALC

LS: BWN-LT TAN, MC
XLN-CR-XLC, PRED FRM, RGH
TXT, SANDY; DOL.LT BRN-TAN;
CRM-OFF WHT & MOT IP, MC
XLN-SUC, FRM-BRIT, OCC HD,
OCC ARG, RGH TXT; TRC CHT

SS: OFF WHT, BRN, OCC
TRNSL, F GR, MOD-W SRTD,

N\

ﬁ‘-\

,._—-/v\/\._\_/_—r\/\a/'\/-\_—.’x__ o~

sToPPEDL_ |
BYPASSING

SHAKERS

BUTANE TEST @ TRAP 68u |

MOD CONS, SL CALC; LS:
BWN-LT TAN, MC XLN-CR XLC,
FRM, RGH TXT, SANDY; DOL: LT
BRN-TAN, CRM-LT GY, MC
XLN-SUC, FRM-HD, RGH TXT;
TRC GY SH; FREE PYR; 30% LT
Yl FIUOR

00S'v

—
o

SIMPSON SH @ 4489 MD

SH: LT GY-GY, PRED SFT,
PLTY-FIC, SPLTY IP, SL WXY
-RTHY LSTR, SM TXT, SL WTR
SNS; TRC LS
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WOB: 18.8 _|

ROP: 28 ——|

SPM:66 7|

PP:1,135 |
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A\iNOV 8-11,2013

*

11-12-2013 |

h 4

00L'v

DOL:CRM-LT TAN, OCC LT BRN,
SUC, CR XLN, PRED LS RGH
TXT, OCC SM TXT, SL TRC VIS
POR; SH: LT GY-GY, PRED SFT,
PLTY-FIC, SPLTY IP, SL WXY
-RTHY LSTR, SM TXT, SL WTR
SNS; TRC LS; 70% LT GLD
FLUOR

ARBUCKLE @ 4550' MD

DOL:CRM-LT TAN, OCC LT BRN,
SUC, CR XLN, SL RGH TXT, OCC
SM TXT, SL TRC VIS POR; SH: L
GY, GN, OCC BLK, PRED SFT,
PLTY-FIC, SPLTY IP, SL WXY
-RTHY LSTR, SM TXT, SL WTR
SNS, INTRBD PYR; TRC FREE
PYR; 30% LT YL FLUOR

DOL: PRED CRM-OFF WHT,
OCC LT BRN, CHKY, OCC SUC,
CR XLN, SL RGH TXT, OCC SM
TXT, SL TRC VIS POR; TRC SH;
50% LT YL FLUOR

DOL: PRED CRM-OFF WHT,
OCC LT BRN, CHKY, OCC SUC,
CR XLN, SL RGH TXT, OCC SM
TXT, SL TRC VIS POR; TRC SH;
30% LT YL FLUOR

T.D. @ 4625' ON 11-7-2013 @ 14:50
HRS FOR LOGS AND CASING

E-LOG TD 10' HIGHER
THAN RIG DEPTH
Bit#: 7
Type: Smith PDC
Size: 63,125
Depth In: 4,625
Jets: 5x14s
DOLO: OFF WHT TO CRM, TR
GY, TR LT BRN, OCC TRANSL,
MOD FRM TO FRM, OCC HRD,
V/EN TO FN XLN, CHNKY, TR
PLTY, TR MASS PYR, OCC FREE
CALC, OCC OPQ TO WHT OCC
GY BLCKY ANG CHERT, OCC
ASPHLT SPOT STAIN, NO ODOR
PP POR, OCC VUG POR, SCAT
PAL YEL FLOR, NO VIS CUT

DOLO: OFF WHT TO CRM, TR
GY, TRLT TAN, MOD FRM TO
FRM, OCC HRD, V/FN TO FN
XLN, CHNKY, TR PLTY, OCC
FREE CALC, OCC OPQ TO WHT
OCC GY BLCKY ANG CHERT,
OCC ASPHLT SPOT STAIN, NO
ODOR, PP POR, OCC VUG POR,
SCAT PAL YEL FLOR, NO VIS
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ROP - {(min/ft.) 5
ROP-(minfit:)

e

GR(GAP) 110

WOB: 39.4 |
ROP: 43.1 |
PP:1,390 |
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ROP:41.2 |
PP:1310 |
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DOLO: LT TAN TO TAN, TR CRM,
OCC OPQ, MOD FRM TO V/FRM,
CRYPTO TO MICRO XLN, OCC
V/EN TO FN XLN, CHNKY, OCC
PLTY, OCC CAL, OCC
DRK/ASPHLT SPOT STAIN, NO
ODOR, PP TO OCC VUG POR,
SM YEL W/OCC PAL YEL
FLOR,NO VIS CUT

DOLO: LT TAN TO TAN, TR CRM,
OCC OPQ, MOD FRM TO V/FRM,
CRYPTO TO MICRO XLN, OCC
V/EN TO FN XLN, CHNKY, OCC
PLTY, OCC CAL, OCC ASPHLT
SPOT STAIN, NO ODOR, PP TO
OCC VUG POR, SM YEL W/OCC
PAL YEL FLOR,NO VIS CUT

PAUL C. ON

DOL: LT TAN-TAN, CRM, OPQ IP,
FRM-BRIT, OCC HD, CR XLN-MC
XLN, OCC V FN-FN XLN, CHNKY,
PRED SM TXT, SANDY IP, OCC
TRC FREE PYR, NO VIS POR,
NFSOC

DOL: LT TAN-TAN, CRM, OPQ IP,
FRM-BRIT, OCC HD, CR XLN-MC
XLN, OCC V FN-FN XLN, CHNKY,
PRED SM TXT, SANDY IP, OCC
TRC FREE PYR, NO VIS POR,
OCC SH CAVINGS, NFSOC

DOL: LT TAN-TAN, CRM, OPQ IP,

FRM-BRIT, OCC HD, CR XLN-MC

XLN, OCC V FN-FN XLN, CHNKY,

PRED SM TXT, SANDY IP, OCC

TRC FREE PYR, NO VIS POR,

OCC SH CAVINGS, NFSOC

LOST RETURNS @ 4945 NO

MUD IN POSSUM BELLY
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WOB: 14.4 |
ROP: 44 1
PP:1,087 |
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PARTIAL RETURNS, POOR
SAMPLE QUALITY

DOL: LT TAN-TAN, CRM, OPQ IP,

PRED SFT, OCC FRM-BRIT, CR

XLN-MC XLN, OCC V FN-FN XLN,

CHNKY, PRED SM TXT, SANDY
IP, TRC INTG POR, NFSOC

DOL: LT TAN-TAN, CRM, OPQ IP,
PRED SFT, OCC FRM-BRIT, CR

CHNKY, PRED SM TXT, SANDY,
TRC INTG POR, SLLT YL
FLUOR, NSOC

DOL: LT TAN-TAN, CRM, OPQ IP,
PRED SFT, OCC FRM-BRIT, CR
XLN-MC XLN, OCC V FN-FN XLN,
CHNKY, PRED SM TXT, SANDY,
TRC INTG POR, SLLT YL
FLUOR, NSOC

LOST COMPLETE
CIRC. @ 5110' MD

NO RETURNS

XLN-MC XLN, OCC V FN-FN XLN,

AN (N S

MW:85 |
VIS: 28 |
{ YP: 2
PV: 3
GELS: 1/2/0 |
FIL: 99
( H20:98.5 —
\ soL: 1.2 ||
PH: 8.5
CHL: 1,800 —
(L CAL: 200 |
({
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o GAS-{(units) 45
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WOB: 28.3 |
ROP:20 |
PP: 1,049 ——

ROP - {(min/ft.) 5
ROP-(minfit:)

GR(GAP) 110

00¢'s

0S¢'s

00€'s

NO RETURNS

TOOH FOR NEW
BIT @ 5222' MD
Bit #: 8
Type: Helios
Size: 6.12
Depth In: 5,222
S/N: D159258

NO RETURNS

THE GREENGROUP 14A
SWD REACHED FINAL TD
@ 5331' ON 11-13-2013 @
12:00 hrs

8 SAMPLE BOXES, 2 WITH CORE CUTTINGS

THANK YOU FOR USING
EMPIRICA SURFACE
LOGGING
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	Confidential: Yes
	olicense: 34805
	oname: Seneca Resources Corporation
	oaddr1: 1201 LOUISIANA ST
	oaddr2: 
	ocity: HOUSTON
	ostate: TX
	ozip: 77002
	ozip4: 
	ocontact: Josh McLaughiln
	oarea: 412
	ophone: 548-2500
	clicense: 5929
	cname: Duke Drilling Co., Inc.
	geologist: Empirica Mudlogging
	purchaser: 
	classofcompletion: NewWell
	WellType: SWD
	othertype: 
	orig_depth: 
	RePerf: Off
	ConvToPROD: Off
	gswpermit: 
	cdate: 1/09/2014
	tdate: 11/13/2013
	sdate: 10/26/2013
	enhrpermit: 
	gasstoragewell: Off
	swdpermit: 
	enhancedrecovery: Off
	saltwaterdisposal: Off
	dualcompletion: Off
	dpermit: 
	commingled: Off
	cpermit: 
	ConvToSWD: Off
	ConvToENHR: Off
	ConvToGSW: Off
	Deepening: Off
	plugback: Off
	org_comp_date: 
	old_well_name: 
	old_operator: 
	ta: Off
	API: 15-151-22421-00-00
	SpotDescription: 
	Subdivision4Smallest: NW
	Subdivision3: NE
	Subdivision2: NE
	Subdivision1Largest: NW
	Section: 14
	Township: 27
	Range: 12
	RangeDirection: West
	FeetNSFromReference: 5141
	NorthSouthFromReference: South
	FeetEWFromReference: 2978
	EastWestFromReference: East
	Corner: SE
	Latitude: 
	Longitude: 
	NAD27: Off
	NAD83: Off
	WGS84: Off
	County: Pratt
	lname: Greengroup
	wellnumber: 14A-SWD
	FieldName: Barnes NW
	ProdFormation: Arbuckle
	ElevationGL: 1861
	ElevationKB: 1871
	td: 5333
	pbtd: 
	surfacecasingsettingdepth: 360
	MultStageCollar: No
	MultStageCollarDepth: 
	Alt2CementCircFrom: 
	Alt2CementCircTo: 
	Alt2SacksOfCement: 
	chloride: 8675
	fluid: 3770
	dewater: Haul Off Pit
	foname: JB Oilfield Services
	flease: LoJo Disposal Pit
	flicense: 00000
	fqtr: SE
	fsection: 9
	ftownship: 26
	frange: 1
	fRangeDirection: West
	fcounty: Woods, OK
	fpermit: 563714
	LtrOfConfidReceived: Yes
	ConfRel: Yes
	DateConfLetterRecd: 01/30/2014
	DateConfReleased: 01/30/2016
	WirelineLogsRecd: Yes
	GeoReportRecd: Yes
	SentToUIC: Yes
	sig_Title: 
	sig_date: 
	ALT: I
	AppByInitials: NAOMI JAMES
	Date Approved: 01/31/2014
	DrillStemTests: No
	Samples: Yes
	CoresTaken: Yes
	ElectricLogs: Yes
	elog1: 
Neutron/Density 	
Induction		
Sonic		

	log: Yes
	sample: Off
	form1: Attached
	top1: Attached
	datum1: Attached
	form2: 
	top2: 
	datum2: 
	form3: 
	top3: 
	datum3: 
	form4: 
	top4: 
	datum4: 
	form5: 
	top5: 
	datum5: 
	form6: 
	top6: 
	datum6: 
	form7: 
	top7: 
	datum7: 
	Casing: New
	purpose1: Surface
	size1: 17.5
	casing1: 13.375
	weight1: 48
	setting1: 360
	cement1: See attached
	sacks1: 345
	additive1: See Attached
	purpose2: Intermediate
	size2: 12.25
	casing2: 9.625
	weight2: 36
	setting2: 1974
	cement2: See attached
	sacks2: 750
	additive2: See Attached
	purpose3: Production
	size3: 8.75
	casing3: 7
	weight3: 26
	setting3: 4602
	cement3: See Attached
	sacks3: 220
	additive3: See Attached
	p1: Off
	p2: Off
	p3: Off
	p4: Off
	depth1: -
	type1: 
	sacks1_add: 
	add1: 
	depth2: -
	type2: 
	sacks2_add: 
	add2: 
	FracTreat: No
	FracTreatExceeds: Off
	Registry: Off
	shots1: 
	perf1: 
	acid1: 
	d1: 
	shots2: 
	perf2: 
	acid2: 
	d2: 
	shots3: 
	perf3: 
	acid3: 
	d3: 
	shots4: 
	perf4: 
	acid4: 
	d4: 
	shots5: 
	perf5: 
	acid5: 
	d5: 
	tubingsize: 3.5
	tubingdepth: 4508
	packerdepth: 4508
	linerrun: No
	firstdateofproduction: 01/25/2014
	flow: Off
	pump: Off
	gas_lift: Off
	otherprodmethod: Yes
	othertypeprodmethod: taking fluid on vacuum
	oil_prod: 
	gas_prod: 
	water: 
	gas_oil: 
	gravity: 
	vented: Off
	used_lease: Off
	sold: Off
	openhole: Yes
	perforation: Off
	duallycompleted: Off
	commingledcompletion: Off
	othercompletion: Off
	othertypecompodmethod: 
	prodinterval: 
	otherprodinterval: 


