Well Name Winder South 3
Location Sec. 9-T6N-R67W
State Colorado
Country USA
Geographic Region DJ Basin

Spud Date 8/29/2016

ALS
Empirica

Scale: 5" / 100

Measured Depth Log

Surface Coordinates SHL: 2306'FNL, 508' FEL, Sec. 9

Lat: 40° 30'9.63"
Long: -104° 53' 26

Bottom Hole Coordinates BHL: 2530'FFSLL,
Ground Elevation 4,854’
Logged Interval 5,000' MD
Formation Niobrara B Chlk

Type of Drilling Fluid Oil Based Mud

.5158"

460' FFWLL, Sec. 8

To 6,500

County Weld

Rig Number

Patterson 346

Field Wattenberg

K.B. Elevation 4,878.5'

Company Extaction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

Operator

Geologist
Name Jared Rouse
Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

Ho
Note

Error

Zone Color Coding

Condensate . Gas
. Core . Pressure
. Water Seal




Equipment

Comments
Services Provided

Logger Names

Address

Other
ML-166
Start: 8-29-16
TD: 8-xx-16

2-man Logging
On Site Geosteering

Dominic Pitre/ Mark Gross
ALS Empirica

6510 Guhn Road
Houston, Texas 77040

Rock Types

“# UNKNOWN

EEEEFEEEEN ANHYDRITE
ENENENNNEN GYPSUM
FEEEEEREEE sALT
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——T——T—'— LIMESTONE
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T o ™ 1+ MARLSTONE
__________ CLAYSTONE
———"— SHALE

—— —— SHALE GRAY
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PN SILTSTONE
EL © SANDSTONE
‘o '@ CONGLOMERATE

1 Gim, 7o BRECCIA

| FREREEEE TILL
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[REREERERERE TUFF
RN IGNEOUS
EREEEEER METAMORPHIC
2o %o %o CEMENT

Fossils

ALGAE

= AMPHIPORA
— BELEMNITE
«™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH
(B FORAMINIFERA

F FOSSIL

&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

o PELLET

-0+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

47 ANHYDRITIC

Accessories

— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES

4 CHTDK
&£ CHTLT

== COAL - THIN BEDS
« DOLOMITIC

+ FELDSPAR

#® FERRUGINOUS PELLET
= FERRUGINOUS

~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL
K KAOLIN
T MARLSTONE
3 MINERAL CRYSTALS
5 NODULES
= PHOSPHATE PELLETS
P PYRITE
H SALT CAST
* SANDY

«+ SILICEOUS

- SILTY
*+ TUFFACEOUS

Stringer

EwmEs ANHYDRITE STRINGER
ianmk BENTONITE STRINGER
== COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER

—— SHALE STRINGER

== SILTSTONE STRINGER

Oil Show

[» DEAD
& EVEN
i1 QUESTIONABLE

i SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE
% INTERCRYSTALLINE
& INTEROOLITIC

0 ORGANIC
P PINPOINT

.+ VUGGY
Engineering

& BIT
Bl CASING

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

- CORE - LOST
B CORE - RECOVERED

» DST INTERVAL
|..-'

Other Symbols

FORMATION TOP
4% GAS SHOW

MN DEPTH
fﬁ’ NORMAL FAULT

£ oiL sHow

& OVERTURNED STRATA

g REVERSE FAULT

] SIDEWALL CORE (LEFT)
[+ SIDEWALL CORE (RIGHT)
i SLIDE

SURVEY

4 TRIP GAS

£7] WIRELINE TESTED - LEFT

Rounding

A ANGULAR
F ROUNDED
o SUBANG

7 SUBRND

Textures

ES BOUNDSTONE
iZ CHALKY

¥ CRYPTOXLN
E EARTHY

Fx FINELYXLN

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
P= PACKSTONE

lsJ= WACKESTONE

Sorting

"1 MODERATE
P POOR
L] WELL
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Total Gas & Chromatograph
g GAS -------
ROP g C1
ROP Surveys — % Lith C2 ------ Lithology Descriptions Images
GAMMA ------ & (o P
n Cc4
C5
Extraction OG |
[ Winder South 3
- 4,960
'Weld County, Colorado———|
|Spud Date: 8-29-16 [ 4,970
:Surface Casing @ 1,552’ —
2-man logging / Geosteering |
‘Began: 8-29-16
- 4,980
100 units = 1% Methane Bit #: 1
10000 units = 100% Methane __ Type: k2
[ 4990 T Size:77/8
All Depths Correspondto || ——Depth In: 1,556’
Driller's Pipe Tally Jets: 7*12
- 5,000
WOB: 32Klbs ——+}-3 GAB {units)
y Rotary: 50RPM 200 10 100 1,0001E4
. N CI-¢5((PPM)
Strokes: 220SPM i & 010 1600 o TS
Pump Rate: 640GPM] '
- 5,020 {
\ -4
A - 5,030
o 5000-5060 SS: pred medgy-
[ 7 5,040 | tn sd grs, bf- offwht- Itgy sil
ke cmt mtx, sme dk gy arg cmt
58u .
(/ ' mod- v trnsl sd grs, pred fri-
) MD: 5,056' 5,050 frm grn sup clus, sme frm-
{ : Azi: 142.66° fri mtx sup clus, pred vi- f
5 : Incl: 11.3° grd sd, slty- arg intbds
1 . TVD: 5,005.84' - 5,060
3 ' VS: -343.7
( ]
S :
< " - 5,070
- - 5,080
. - 5,000
¢ i
5060-5120 SS: pred medgy-
ROP (mjif) 3 5100 S Junits) tn sd grs, bf- offwht- Itgy sil
G ~'\unils) 00 MW: 8.7 10 100 1,0001E4 | cmt mtx, sme dk gy arg cmt
. T-C5[(PPM) ) -
< VIS: 48 e 120 b0 e T mod- v trnsl sd grs, pred fri
L=’ ' frm grn sup clus, sme frm-
s % p fri mtx sup clus, pred vf- f
: ‘ grd sd, slty- arg intbds
+ 5,120 S
' b
““ - 5,130
¢ ;
( : 1
% H [ 5140 4 106u 5120-5180 SS (70%): pred
I'd : ,’ medgy- tn sd grs, bf- offwht-
& B MD: 5,151' |\ Itgy sil cmt mtx, sme dk gy

Ne—=aie 1A D70




Mal. LJdT.9 1

y
| ! Incl: 11.2°
'S : TVD: 5,099.02
) \‘ VS: -353.37"
) e
ROP-(minfft) 3
G \ur‘lil‘b) 00
] '
¢
) b
) 3
S :
: MD: 5,245’
: Azi: 156.11°
. Incl: 9.74°
14 TVD: 5,191.46'
) ] VS: -360.58'
¢ 0
4 :
ROP-(riin/ft) 3
G \‘l!lnilb) 00
{
Y '.’
S : MD: 5,340
() b Azi: 149.64°
’) < Incl: 8.49°
S \‘ TVD: 5,285.26'
al VS: -367.42'
¢ :

- 5,150

- 5,160

- 5,170

- 5,180

- 5,190

- 5,200

- 5,210

- 5,220

- 5,230

- 5,240

- 5,250

- 5,260

- 5,270

- 5,280

- 5,290

- 5,300

- 5,310

- 5,320

- 5,330

- 5,340

- 5,350

- 5,360

alg ot mod- v urisl sa gls,
pred fri- frm grn sup clus,
sme frm- fri mtx sup clus,
pred vi- f grd sd, slty- arg
intbds; SLTST (15%):
medgy, sme brn mot, sb
blky, frm- hd, intbdd wi v f
sd; SH (15%): crm- tn, sme
It brn- bf str, sb blky, sl frm-
sl sft, vf sd- slty intbds

5180-5240 SS (70%): pred
medgy- tn sd grs, bf- offwht-
Itgy sil cmt mtx, sme dk gy
arg cmt mod- v trnsl sd grs,
pred fri- frm grn sup clus,
sme frm- fri mtx sup clus,
pred vi- f grd sd, slty- arg
intbds; SLTST (15%):
medgy, sme brn mot, sb
blky, frm- hd, intbdd wi v f

sd; SH (15%): crm- tn, sme

It brn- bf str, sb blky, sl frm-

sl sft, vf sd- slty intbds

5240-5300 SS (80%): pred

medgy- brn sd grs, bf-

offwht- Itgy sil cmt mtx, sme

dk gy arg cmt mod- v trnsl

sd grs, pred fri- frm grn sup

clus, sme frm- fri mtx sup

clus, pred vf- f grd sd, slty-

arg intbds; SLTST (10%):

medgy, sme brn mot, sb

blky, frm- hd, intbdd wi v f

sd; SH (10%): crm- tn, sme

It brn- bf str, sb blky, sl frm-

sl sft, vf sd- slty intbds

5300-5360 SS (80%): pred

medgy- gy sd grs, bf- offwht-

Itgy sil cmt mtx, sme dk gy-

med gy arg cmt, pred mod-
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v trnsl sd grs, pred fri- frm

grn sup clus, occ frm- fri mtx

sup clus, pred vf- f grd sd,

slty- arg intbds; SH (20%):

crm- tn, sme It brn- bf str, sb

blky, sl frm- sl sft, vf sd- slty

intbds




: L 5,370
- - 5,380
' 5360-5420 SS (80%): pred
I . L 5,300 medgy- gy sd grs, bf- offwht-
: < Itgy sil cmt mtx, sme dk gy-
s med gy arg cmt, pred mod-
5 ] _45' 400 v trnsl sd grs, pred fri- frm
ROP (min’f'&',' 3 GASYyits) grn sup clus, occ frm- fri mtx
G unig) VU 1U L1OU L1000 1ES Sup CIUS, pl’ed Vf' f grd Sd,
. CI1-Ch|(pPMY
G [ s 410 F%.,000 £4130u 1g5 1g6 | Slty- arg intbds; SH (20%):
' : /.‘” crm- tn, sme It brn- bf str, sb
s r blky, sl frm- sl sft, vf sd- slty
: i intbds
- - 5,420
KJ MD: 5,435 L 5430 o
] Azi: 143.15° ' :
' Incl: 7.8° <
/ v TVD:53793 |
(I B VS: -374.86' '
| ' ¢ 11eu 5420-5480 SS (80%): pred
- - 5,450 - : medgy- gy sd grs, bf- offwht-
L Itgy sil cmt mtx, sme dk gy-
' med gy arg cmt, pred mod-
- 5,460 v trnsl sd grs, pred fri- frm
: r grn sup clus, occ frm- fri mtx
¥ ] sup clus, pred vi- f grd sd,
! L 5,470 d slty- arg intbds; SH (20%):
3 F crm- tn, sme It brn- bf str, sb
: blky, sl frm- sl sft, vf sd- slty
* L5480 - intbds
WOB: 12Klbs | || [ 5.490
Rotary: 51RPM
Strokes: 220SPM || o
Pump Rate: 640GPM- ¢
- 5,500
ROP (min/ft) 3 &A% {units)
G (I.Iﬂilb) VU 1U 10U L1000 1ES
a CL-CR(PPM) 5480-5540 SS (80%): pred
3 > L 5,510 1,000 ‘154 165 1E6 | medgy- gy sd grs, bf- offwht-
) B 1 Itgy sil cmt mtx, sme dk gy-
] \ med gy arg cmt, pred mod-
: L 5,520 v trnsl sd grs, pred fri- frm
) , grn sup clus, occ frm- fri mtx
,' ,';Azl:l) 153573390 Leau sup clus, pred vf grd sd,
Incl: 8.56° [ 5,530 slty- arg intbds; SH (20%):
'.' TVD: 5,473.33 crm- tn, sme It brn- bf str, sb
VS: -383.55' blky, sl frm- sl sft, vf sd- slty
: [ 5,540 i intbds
. - 5,550 -
:' L 5,560 :
5 : . 5540-5600 SS (70%): pred
< L 5,570 g medgy- gy sd grs, bf- offwht-
Ky : ; Itgy sil cmt mtx, sme dk gy-
'\‘ . med gy arg cmt, pred mod-
o - 5,580 3 v trnsl sd grs, pred fri- frm
".‘ : ] grn sup clus, occ frm- fri mtx
’,’: : sup clus, pred vf grd sd,
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Incl: 8.49°
TVD: 5,567.29'
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slty- arg intbds; SH (30%):
crm- tn, sme It brn- bf str, sb
blky, sl frm- sl sft, vf sd- slty
intbds

5600-5660 SS (60%): pred
medgy- tn sd grs, bf- offwht-
ltgy sil cmt mtx, sme dk gy
arg cmt mod- v trnsl sd grs,
pred fri- frm grn sup clus,
sme frm- fri mtx sup clus,
pred vf grd sd, slty- arg
intbds; SH (25%): crm- tn,
sme It brn- bf str, sb blky, sl
frm- sl sft, vf sd- slty intbds;
SLTST (15%): medgy, sme
brn mot, sb blky, frm- hd,
intbdd wi v f sd

5660-5720 SS (60%): pred
medgy- tn sd grs, bf- offwht-
ltgy sil cmt mtx, sme dk gy
arg cmt mod- v trnsl sd grs,

pred fri- frm grn sup clus,

sme frm- fri mtx sup clus,

pred vf grd sd, slty- arg

intbds; SH (25%): crm- tn,

L1000 1ES

sme It brn- bf str, sb blky, sl

1E5 1E6

frm- sl sft, vf sd- slty intbds;

SLTST (15%): medgy, sme

brn mot, sb blky, frm- hd,

intbdd wi v f sd

.

5720-5780 SS (60%): pred

medgy- gy sd grs, sme It

brn grs, bf- offwht- ltgy sil

cmt mtx, mod dk gy arg cmt

mod- v trnsl sd grs, pred fri-

frm grn sup clus, sme frm-

fri mtx sup clus, pred vf grd

sd, mod slty- arg intbds; SH

(30%): crm- tn, sme It brn-

bf str, sb blky, sl frm- sl sft,

vf sd- slty intbds; SLTST

(10%): medgy, sme brn

mot, sb blky, frm- hd, intbdd

wi v fsd

e

!

5780-5840 SS (60%): pred

medgy- gy sd grs, sme It
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WOB: 12Klbs

Rotary: ORPM_|_ ||

wiw. J,04%

Azi: 152.78°
Incl: 9.18°
TVD: 5,753.8'
VS: -408.98'

MD: 5,909
Azi: 154.89°
Incl: 9.48°
TVD: 5,847.55'
VS: -415.81'

MD: 6,003
Azi: 154.44°
Incl: 11.23°
TVD: 5,940.01'
VS: -423.08'

d
S Strokes: 220SPM ||
Pump Rate: 641GPM |
0 ROP (}in/f) 3
G (ynits) 00
? .
) ]
[§ i
<

1
T

[y
3

- 5,810

- 5,820

- 5,830

- 5,840

- 5,850

- 5,860

- 5,870

- 5,880

- 5,890

- 5,900

- 5,910

- 5,920

- 5,930

- 5,940

- 5,950

- 5,960

B 5,370

- 5,980

- 5,990

- 6,000

- 6,010

- 6,020

1,000 JiE4 1E5 1E6
'l L
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J /o
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: 10 100 1,0001ESs
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10 f] 100 1,00U01EAs
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1,000 1E4 1E5 1E6

mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, mod slty- arg intbds; SH
(30%): crm- tn, sme It brn-
bf str, sb blky, sl frm- sl sft,
vf sd- slty intbds; SLTST
(10%): medgy, sme brn
mot, sb blky, frm- hd, intbdd
wi v f sd

5840-5900 SS (60%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, mod slty- arg intbds; SH
(30%): crm- tn, sme It brn-
bf str, sb blky, sl frm- sl sft,
vf sd- slty intbds; SLTST
(10%): medgy, sme brn
mot, sb blky, frm- hd, intbdd
wi v f sd

5900-5960 SS (70%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, intbdd slt- sh; SH (30%):
crm- tn, sme It brn- bf str, sb
blky, sl frm- sl sft, vf sd- slty
intbds

5960-6020 SS (70%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, intbdd slt- sh; SH (30%):

crm- tn, sme It brn- bf str, sb

blky, sl frm- sl sft, vf sd- slty

intbds
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MD: 6,098
Azi: 153.48°
Incl: 9.48°
TVD: 6,033.46'
VS: -430.61'

MD: 6,192'
Azi: 150.96°
Incl: 8.89°
TVD: 6,126.26'
VS: -437.62'

- 6,030
- 6,040
- 6,050
- 6,060
- 6,070
- 6,080
- 6,090
- 6,100
- 6,110
6,120
- 6,130
- 6,140
- 6,150
B 61160
6,170
- 6,180
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6020-6080 SS (70%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, intbdd slt- sh; SH (30%):
crm- tn, sme It brn- bf str, sb
blky, sl frm- sl sft, vf sd- slty
intbds

6080-6140 SS (80%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, intbdd slt- sh; SH (20%):
crm- tn, sme It brn- bf str, sb
blky, sl frm- sl sft, vf sd- slty
intbds

6140-6200 SS (90%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt
mod- v trnsl sd grs, pred fri-
frm grn sup clus, sme frm-
fri mtx sup clus, pred vf grd
sd, intbdd slt- sh; SLTY SH
(10%): crm- tn, sme med gy,

sme It brn- bf str, sb blky- sb [

plty, sl frm- sl sft, vf sd- slty
intbds

6200-6260 SS (90%): pred
medgy- gy sd grs, sme It
brn grs, bf- offwht- Itgy sil
cmt mtx, mod dk gy arg cmt

mod- v trnsl sd grs, pred fri-

frm grn sup clus, sme frm-

fri mtx sup clus, pred vf grd

sd, intbdd slt- sh; SLTY SH
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L 6,250
- 6,260
L 6,270
- 6,280
L 6,290
- 6,300
L 6,310
L 6,320
- 6,330
- 6,340
- 6,350
- 6,360
L 6,370
- 6,380
- 6,390
L 6,400
L 6,410
L 6,420
L 6,430
L 6,440
o
L 6,450

- 6,460

(10%): crm- tn, sme med gy,

sme It brn- bf str, sb blky- sb

plty, sl frm- sl sft, vf sd- slty

intbds
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6260-6320 SS (90%): pred

CEEEELE

medgy- gy sd grs, sme It
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brn grs, bf- offwht- Itgy sil

cmt mtx, mod dk gy arg cmt

mod- v trnsl sd grs, pred fri-

>
N
D

frm grn sup clus, sme frm-

fri mtx sup clus, pred vf grd
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'E'éé"'"

L1000 1ES

sd, intbdd slt- sh; SLTY SH
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T

165 _1e6 |(10%): crm- tn, sme med gy,

sme It brn- bf str, sb blky- sb

plty, sl frm- sl sft, vf sd- slty

intbds
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6320-6380 SS (80%): pred

medgy- gy- It brn sd grs, bf-

L1

offwht- ltgy sil cmt mtx, mod

—

dk gy arg cmt, mod- v trnsl

sd grs, pred fri- frm grn sup

clus, ip frm- fri mtx sup clus,
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pred vf grd sd, intbdd slt- sh;

SLTY SH (20%): crm- tn-

souy
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¥
v
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med gy, sme med gy, sme It

brn- bf str, sb blky- sb plty, sl

frm- sl sft, vf sd- slty intbds
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6380-6440 SS (80%): pred

100

1E4

1E5 1E6

R e L

medgy- gy- It brn sd grs, bf-

offwht- ltgy sil cmt mtx, mod

dk gy arg cmt, mod- v trnsl

sd grs, pred fri- frm grn sup

N e e R

clus, ip frm- fri mtx sup clus,

pred vf grd sd, intbdd slt- sh;

[——

SLTY SH (20%): crm- tn-

med gy, sme med gy, sme It

brn- bf str, sb blky- sb plty, sl

frm- sl sft, vf sd- slty intbds

o o e e e et #4*

6380-6440 SS (75%): pred

medav- av- It brn sd ars. bf-
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NASA

WOB: 29Klbs

Rotary: 50RPM

Strokes: 220SPM

Pump Rate: 640GPM-

3

ROP-(min/ft)
ROP-(minfit)

G (units)

VU

MD: 6,476
Azi: 149.07°
Incl: 9.95°
TVD: 6,406.34'
VS: -461.71'

MW: 8.75
VIS: 43

- 6,470

- 6,480

- 6,490

- 6,500

- 6,510

- 6,520

- 6,530

- 6,540

LaEEN

-’f
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GAS

Uhits)

LS

1U

10U

L1000 1ES

CI1-C5|

(PPM)

100

1,000

1E4

1E5 1E6

offwht- ltgy sil cmt mtx, mod
dk gy arg cmt, mod- v trnsl
sd grs, pred fri- frm grn sup
clus, ip frm- fri mtx sup clus,
pred vf grd sd, intbdd slt- sh;
SLTY SH (25%): crm- tn-
med gy, sme med gy, sme It
brn- bf str, sb blky- sb plty, sl
frm- sl sft, vf sd- slty intbds

Log Continued in
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