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TVD 3539.20'

LOGGING ON 05/21/2010 AT 3665'

/STICKY, MALLEABLE: FRACTURE EARTHY TO
MUDDY; CUTTINGS HABIT MASSIVE GLOBULES;
LUSTER EARTHY; TEXTURE PREDOMINANTLY
{SMOOTH; STRUCTURE MASSIVE.

ORANGE, LIGHT TO MEDIUM GRAY, MODERATE
1YELLOWISH BRAOWN TO MODERATE BROWN,
LIGHT TO MODERATE RED, PALE PURPLE TO
/GRAYISH PURPLE; MODERATELY CRUNCHY TO

FAIRLY SOFT; IRREGULAR TO MOTTLED FRACT,
ICUTTINGS HABIT MASSIVE TO SLIGHTLY WEDGE
ILIKE; LUSTER DULL TO SLIGHTLY WAXY;
SMOOTH TO VERY SLIGHTLY SILTY TEXTURE;
STRUCTURE MASSIVE; COMMON COLOR

/SWIRLING AND MOTTLING.

V PALE ORANGE TO MODERATE ORANGE PINK,
|PALE TO MODERATE REDDISH BROWN; VERY

FINW TO LOWER MEDIUM GRAINED; POORLY
/SORTED; SUB ROUNDED TO SUB ANGULAR,;
SPERICTY MODERATE TO HIGH; EASY FRIABLE
'TO MODERATE HARD; CEMENT PREDOMINANTLY
ARGILLACEOUS W/ STRONG CALCAREOQOUS

COMPONENT PRODUCING A MODERATE TO
ISTRONG REACTION TO DILUTE HCL; MOSTLY
MATRIX SUPPORTED WITH INTERSTICES VERY
WELL FILLED; MASSIVE BEDDING; <1% DARK
LITHIC CLASTS; RARE CHLORITE AND PYRITE

P

JAS ACCESSORY MINERALS; NO FLUORESCENCE;
NO CUT; POOR VISIBLE POROSITY.

YELLOW, LIGHT TO MODERATE BROWN, WHITE;

Ttl Gas

100>
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100K>| 'TO V SLIGHTLY ABRASIVE; MASSIVE STRUCT.

VERY SOFT TO MODERATELY FIRM TENACITY;
FRACTURE HACKLY TO IRREGULAR; CUTTINGS
HABIT MASSIVE WITH OCCASIONAL WEDGELIKE
SPECIMENS; LUSTER EARTHY TO DULL; SILTY

CcO2
Flare Ht.
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100K>| ILIGHT TO MODERATE BROWN, MODERATE RED
100K>| 'TO GRAYISH RED PURPLE, VERY PALE GHREEN

'TO LIGHT BRILLIANT GREEN, RARE MODERATE

GRAYISH YELLOW; LOWER VERY FINE TO UPPER
[FINE; MODERATELY WELL TO WELL SORTED;
'SUB ROUNDED TO SUB ANGULAR; SPHERICITY
HIGH; CEMENT PREDOMINANTLY ARGILLACEOUS
WITH STRONG CALCAREOUS COMPONENT;

"

MODERATLY SOFT TO MODERATELY HARD;
MOST SPECIMENS GRAIN SUPPORTED WITH
FAIR AMOUNT OF MATRIX MATERIAL; WELL
FILL INTERSTICES W/ RARE VOIDS EVIDENT,;
OCCASIONAL PYRITE; OCCASIONAL CHLORITE;

1<1% DARK ANGULAR, V FINE, LITHIC CLASTS;
INO FLUORESCENCE; NO CUT; POOR VIS POROS.

JORANGE, LIGHT TO MEDIUM GRAY, LIGHT TO

vV

MODERATE BROWN; TENACITY MODERATELY
/SOFT TO CRUNCHY AND SOMEWHAT TOUGH,;
FRACTURE IRREGULAR TO HACKLY WITH
OCCASIONAL SEMI CONCHOIDAL; DULL TO
[EARTHY; TEXTURE PREDOMINANTLY SMOOTH

\WITH SOME SLIGHT GRITTINESS; OCCASIONAL
'THIN DISCONTINUOUS V FINE SAND LENSES;
/< 1% NAHCOLITE IN SAMPLE INTERVAL;
|STRUCTURE MASSIVE.

DARK YELLOWISH ORANGE, LIGHT TO MEDIUM
BROWN, MODERATE BROWNISH GRAY; MOD
SOFT TO CRUNCHY; FRACTURE HACKLY TO
IRREGULAR WITH SOME EARTHY; CUTTINGS

?
;
|
|
|
|
:
:
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|

HABIT MASSIVE TO WEDGE LIKE WITH SOME
|SEMI TABULAR; LUSTER DULL TO EARTHY;
TEXTURE FAIRLY SILTY TO SLIGHTLY GRITTY
DUE TO SPARSELY ENTARAINED FINE SAND
GRAINS; STRUCTURE MASSIVE.

e e ey

"ORANGE, GRAYISH YELLOW TO GRAYISH
YELLOW GREEN, LIGHT TO MODERATE BROWN;
TENACITY CRUNCHY TO CRUMBLY SOME

Ttl Gas

100>

o

Meth Cr1

100K>  |FREQUENT SWIRLED OR MOTTLED SUGGESTING

{EARTHY; FRACTURE IRREGULAR TO HACKY
SOME SUB CONCHOIDAL; LUSTER DULL TO
mmmEARTHY SOME SLIGHTLY WAXY; TEXTURE
SMOOTH TO MODDERATELY SILTY; COLORS

C02

50K>|

<0

Ethn G-2

100K>  |SOME SOFT SEDIMENT DEFORMATION:; RARE
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PYRITE; RARE THIN LENSES OF WIDELY

DISSEMINATED VERY FINE SAND; DECREASED

NAHCOLITE; NON FLUORESCENT.

IGRAYISH YELLOW, LIGHT TO MODERATE RED
BROW, LIGHT TO MEDIUM GRAY, WHITEISH

GRAY, VERY PALE GRAYISH GREEN; CRUNCHY

[TO MODERATELY SOFT WITH RARE HARD;

FRACTURE HACKLY TO IRREGULAR W/ OCCAS

/SUB CONCHOIDAL TO SEMI PLANAR; CUTTINGS

HABIT MASSIVE WITH OCCASIONAL WEDGELIKE;
LUSTER EARTHY TO DULL; TEXTURE SILTY TO

/SLIGHTLY SANDY; STRUCTURE MASSIVE.

MODERATE RED, VERY PALE ORANGE TO
GRAYISH PINK, PALE YELLOWISH BROWN TO
DARK YELLOWISH BROWN; FRAMEWORK

PREDOMINANTLY TRANSPARENT COLORLESS
QUARTZ TO TRANSLUCENT WHITEISH QUARTZ;

ILOWER VERY FINE TO LOWER FINE; VERY

'WELL SORTED,; SUB ROUNDED TO SUB

JANGULAR; SPHERICITY HIGH; CEMENTATION

ARGILLACEOUS WITH MINOR CALCAREOUS
COMPONENT WITH MODERATE REACTION TO HCL;

MOSTLY GRAIN SUPPORTED WITH SPARSE
BUT VISIBLE MATRIX MATERIAL; INTERSTICES

MODERATELY FILLED WITH VOIDS OCCASIONAL

{TO COMMON; RARE LITHIC CLASTS, CHLORITE,

AND PYRITE; RARE BRIGHT YELLOW MINERAL

JFLUORESCENCE; NO CUT; MODERATE TO

POOR VISIBLE POROSITY.

IDARK GRAYISH ORANGE, LIGHT TO MODERATE

BROWN, MODERATE RED TO MODERATE

'REDDISH BROWN, SOME GRAYISH RED PURPLE;
ICRUNCHY TO MODERATELY TOUGH; OCCAS

TN

SOFT SPECIMENS; FRACTURE HACKLY TO

IRREGULAR WITH SOME SUB CONCHOIDAL; CUT
HABIT MASSIVE W/ COMMON WEDGELIKE;
ILUSTER DULL TO EARTHY WITH OCCASIONAL

WAXY; TEXTURE SMOOTH TO VERY SLIGHTLY

—

/SILTY; STRUCTURE MASSIVE; VERY RARE

THIN SMALL FLECKS CARBONACEOUS MATERIAL;
NON FLUORESCENT.

<0 Ttl Gas 100> Meth C-1 100K>|
<0 Cc0o2 50K><10 Ethn C- 100K>
<0 Flare Ht. 100>< Prop G<3 100K>|
<10 Butn 100K>
<1 Pent C-5 100K>

.BROWN, DARK YELLOWISH ORANGE TO PALE
JORANGE, LIGHT TO MEDIUM GRAY, LIGHT TO

MODERATE BROWN, RARE DARK GRAY; CRUNCHY
'TO MODERATELY TOUGH TENACITY; FRACTURE
HACKLY TO IRREGULAR; CUTTINGS HABIT

'MASSIVE TO WEDGELIKE WITH COMMON
IRREGULAR; LUSTER DULL TO SEMI WAXY;

TEXTURE SMOOTH TO VERY SLIGHTLY SILTY;
STRUCTURE MASSIVE WITH OCCASIONAL THIN
DISCONTINUOUS AND IRREGULAR STINGER OF

CARBONACEOUS MATERIAL; OCCASIONAL

IPYRITE AS ACCESSORY; NON FLUORESCENT.

.BLACK, REDDISH BLACK; ABUNDANT PYRITE;

VERY TOUGH, HARD; FRACTURE PLANAR; CUT
JHABIT TABULAR TO MASSIVE; VERY RESINOUS
JTO NEAR GEMLIKE, SEMI VITREOUS SPECIMENS

STRUCTURE THINNLY LAMINATED W/ PYRITE
IAND VERY THIN SHALES; NO OUTGASSING

EVIDENT.

ILIGHT GRAY OVERALL; PREDOMINANTLY GRAIN
1SUPPORTED WITH SILICA AND MINOR KAOLIN

B e W

CEMENT; 1-3% CARBONACEOUS MATERIAL IN

{SAMPLE FRAGMENTS; TRACE ACCESSORY
IMINERALS OF CHLORITE MICA AND PYRITE;

FIRM FRIABLE TO HARD; SOME LOOSE GRAIN
CLEAR TO OPAQUE SAND; PRESERVED SPECIMEN

|SHOWS MODERATE SPHERICITY; FAIRLY

WELL SORTED; SUBROUND TO SUBANGULAR,;

VERY FINE TO UPPER FINE GRAIN; MODERATE

'TO HIGHLY CALCAREOUS; TRACE CHLORITZED
SANDSTONE IN SAMPLE; GRADES TO LIGHT

GRAY SILTSTONE; NO VISIBLE HYDROCARBON

INDICATORS.

.GRAY: HARD TO CRUNCHY TENACITY; BLOCKY

TV

R

P

{TO PLANAR TO SPLINTERY FRACTURE; PLATY
{TO WEDGELIKE CUTTINGS HABIT; SPARKLING

TO SLIGHT EARTHY LUSTER; GRADES TO VERY
LIGHT GRAY SANDSTONE; TRACE UPPER FINE

GRAIN SAND IN SAMPLE SPECIMENS.

Meth Q’j

IREDDISH BROWN; PLATY TO SCALY CUTTINGS

HABIT; MATTE TO SILTY TEXTURE; EARTHY
LUSTER; SPLINTERY TO PLANAR TO ANGULAR

Ttl Gas 500><10 100K>|
Cc0o2 50K><10 Ethn Cx2 100K>|
Flare Ht. 100><10 Prop C-. 100K>
<10 utn C-4 100K>

<10 Pent C-5 100K>|

JFRAC; GRADES TO LIGHT GRAY SILTSTONE;
NO VISIBLE STRUCTURE.

[TRACE MEDIUM GRAY; PREDOMINANTLY GRAIN

AR e

al

SUPPORTED WITH SILICA AND TRACE KAOLIN

ICEMENT; FAIRLY TO WELL SORTED; MODERATE
{TO WELL SPHERICITY; VERY FINE TO UPPER

FINE GRAIN; MODERATE HARD TO HARD; TRACE
IACCESSORY MINERAL OF CRYSTALLINE PYRITE

ION SAMPLE FRAGMENTS: THINLY INTERBEDDED
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'WITH CARBONACEOUS SHALE; TRACE FLECKS OF

{COAL/CARBONACEOQUS SHALE IN SAMPLE

SPECIMENS; SUB ROUND TO SUB ANGULAR; TR
LOOSE GRAINS WITH MINOR ABRASIONS DUE

{TO POSSIBLE BIT ACTION.

JOLIVE GRAY TO DARK GRAY; BLOCKY TO

PLANAR TO SPLINTERY FRACTURE; WEDGELIKE

JTO FLAKY TO ELONGATED CUTTINGS HABIT;

EARTHY TO SEMI VITREOUS LUSTER; TRACE

VISIBLE DEGASSING; THINLY INTERBEDDED
WITH COAL LAMINAE; MINOR PYRITIC VEINING

IN SAMPLE SPECIMENS; MATTE TO ABRASIVE

JTEXTURE.

ITO SPLINTERY TO SEMI CONCHOIDAL FRAC;
JTABULAR TO WEDGELIKE TO FLAKY CUTTINGS

HABIT; SMOOTH TO MATTE TEXTURE; VITREOUS
JTO SLIGHTLY EARTHY LUSTER; THINLY
INTERBEDDED WITH CARBONACEOUS SHALE;

'TRACE PYRITIC VEINING ALONG FRACTURE
SURFACES; HIGH DEGASSING OBSERVED FROM

1SAMPLE FRAGMENTS.

IDARK GRAY; HARD TO CRUNCHY TENACITY;

SPARKLING TO EARTHY LUSTER; SUCROSIC TO

/GRITTY TEXTURE; TABULAR TO WEDGELIKE TO

FLAKY CUTTINGS HABIT; IRREGULAR TO PLATY

1FRAC; GRADES TO LIGHT GRAY SANDSTONE;

'TRACE THIN CARBONACEOUS LAMINAE IN SOME

I/SAMPLE SPECIMENS.

BROWNISH GRAY TO DARK GRAY; BLOCKY TO
ISPLINTERY TO IRREGULAR FRACTURE; MATTE
.TO SLIGHTLY SILTY TEXTURE; EARTHY TO

<0 Cco2 50K>
<0 Fl g 100>y

SEMI VITREOUS LUSTER; THIN COAL LAMINAE

JIN SAMPLE FRAGMENTS; MINOR PYRITIC
VEINING; TRACE CALCITE SUBSTITUTION IN
POSSIBLE FOSSIL REMAINS.

JWITH SOME OFF WHITE; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA, KAOLIN AND SOME

{CALCITE CEMENT; SUB ROUND TO ANGULAR;
IMODERATE TO HIGH SPHERICITY; FAIR TO WEL

IWELL SORTED; VERY FINE TO UPPER FINE
{GRAIN; 2-5% CARBONACEOUS SHALE/COAL
JFLECKS IN SAMPLE FRAGMENTS; SOME LOOSE
IGRAINS IN SAMPLE; MINOR ACCESSORY
MINERAL OF CRYSTALLINE PYRITE; THINLY

INTERBEDDED W/ COAL LAMINAE; NO VISIBLE

DEGASSING ALONG COAL CONTACTS; CLEAR TO

TRANSLUCENT.

1TO MEDIUM GRAY; MATTE TO ABRASIVE TEXT,
JFLAKY TO TABULAR TO ELONGATED CUTTINGS
THABIT; PLANAR TO SPLINTERY TO HACKLY
1FRACTURE; DULL EARTHY LUSTER; GRADES TO
|LIGHT GRAY SILTSTONE; TRACE FRAMBOIDAL

JPYRITE ON SHALE FRAGMENTS.

FIRM TO HARD TENACITY; BLOCKY TO IRREG;

[FRACTURE; WEDGELIKE TO TABULAR CUTTINGS

JHABIT; SPARKLING TO SLI EARTHY LUSTER;
/GRITTY TO SUCROSIC TEXTURE; TRACE VERY

FINE GRAIN IN SAMPLE SPECIMENS; GRADES
'TO VERY FINE GRAIN SANDSTONE.

BROWN TO MEDIUM BROWN; CRUMBLY TO
{CRUNCHY TENACITY; HACKLY TO PLANAR W/

OCCASIONAL PLANAR PARTING; CUTTINGS HAB
IRREGULAR TO RARE WEDGELIKE ; LUSTER

W”—W””\ﬂ/\ﬁ v MM%

DULL TO SUCROSIC WITH SOME WAXY; TEXTURE
SMOOTH TO V SLIGHTLY SILTY IN OCCASIONAL

/SPECIMENS; STRUCTURE MASSIVE TO THINLY

LAMINATED; NON FLUORESCENT.

LIGHT GRAY; SALT AND LIGHTLY PEPPERED
APPEARANCE; TRANSLUCENT TO TRANSPARENT
COLORLESS QUARTZ FRAMEWORK; UPPER FINE
'TO UPPER MEDIUM; MODERATE SORTING;

<
<

0
0 CcO2 50K>
< Flare Ht. 100>

PREDOMINANTLY SUBANGULAR TO ANGULAR;
MODERATELY HIGH SPHERICITY; SURFICIAL
IGRAIN ABRASION MINIMAL; SOFT TO MODERATE

FRIABLE WITH OCCASIONAL FIRMLY FRIABLE
ABUNDANT LOOSE GRAINS; CEMENTATION

ICALCAREOUS WITH MODERATE TO STRONG
{REACTION TO DILUTE HCL; GRAIN SUPPORTED;

INTERSTICES MODERATELY TO MODERATELY

\WELL FILLED WITH COMMON VOIDS; BEDDING
/MASSIVE; COMMON CHLORITE AND OCCASIONAL

|
i

CHLORITOID ACCESSORIES; LITHIC CLASTS:

1<2% LIGHT TO DARK BROWN TO BLACK WITH
JRARE RED; FINE TO MEDIUM; SUB ANGULAR TO
JANGULAR; PRISMOIDAL; FAIRLY FRIM TO
F—JCRUNCHY; DULL TO SLIGHTLY WAXY; POSSIBLE

REWORKED SEDIMENTS; NO FLUORESCENCE;
NO CUT; MODERATE VISIBLE POROSITY.

'TO MODERATE BROWN; CRUNCHY; FRACTURE

N g

HACKLY TO PLANAR;CUTTINGS HABIT MASSIVE;
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LUSTER EARTHY TO DULL; TEXTURE SILTY

{TO SLIGHTLY GRITTY; STRUCTURE MASSIVE.

{TO MODERATE BROWN, DUSKY YELLOWISH

BROWN TO OCCASIONAL BLACKISH BROWN;
TENACITY MODERATELY SOFT TO CRUNCHY
'WITH OCCASIONAL BRITTLE SPECIMENS;
FRACTURE HACKLY TO SLIGHTLY IRREGULAR;
CUTTINGS HABIT MASSIVE; LUSTER DULL;
TEXTURE SMOOTH TO SLIGHTLY SILTY.

|GRAY; FRAMEWORK PREDOMINANTLY

TRANSPARENT TO TRANSLUCENT COLORLESS
'TO WHITE QUARTZ; LOWER VERY FINE TO

JLOWER MEDIUM; POORLY SORTED; SUB

ANGULAR TO SUN ROUNDED; MODERTE TO

<1&
<10

A A
. 88

DN
=
N\
<0 Ttl Gas 500><10, L%eth C-1 (\% 100K>
Cc0o2 50K><10 Ethn C-2 100K>
Flare Ht. 100><10 rop C-3 100K>

1§

utn C-4
ent C-5

ok

BN vaa-

Ttl Gas 500>,

HIGH SPHERICITY; SOFT TO MODERATELY
FRIABLE PRESENTS AS PREDOMINANTLY
LOOSE GRAINS; CEMENTATION CALCAREOUS
'WITH MINOR ARGILLACEOUS COMPONENT;
GRAIN SUPPORTED; CHLORITE, CHLORITOID,
PYRITE ACCESSORIES; NO FLUORESCENCE;

[No cuT.

YELLOWISH ORANGE, MODERATE TO LIGHT
YELLOWISH BROWN; CRUNCHY TO MODERATELY
'TOUGH TENACITY; FRACTURE HACKLY; LUSTER
DULL TO WAXY; CUTTINGS HABIT MASSIVE W/
OCCASIONAL WEDGELIKE; TEXTURE SMOOTH

{TO SLIGHTLY SILTY.

WHITISH GRAY, V PALE ORANGE TO MODERATE
{YELLOWISH BROWN; CRUMBLY TO CRUNCHY

TENACITY W/ SOME FAIRLY HARD SPECIMENS;

[FRACTURE HACKLY TO IRREGULAR W/ RARE
/SEMI CONCHOIDAL; CUTTINGS HABIT MASSIVE
IOCCASIONAL WEDGELIKE; LUSTER DULL TO

EARTHY; STRUCTURE MASSIVE.

BLACK, REDDISH BLACK; MODERATELY HARD

{TO FIRM WITH SOME BRITTLE; FRACTURE

PLANAR;CUTTINGS HABIT BLOCKY TO TABULAR;
LUSTER RESINOUS TO SLIGHTY WAXY; FINELY

ILAMINATED WITH ABUNDANT PYRITE; SOME

SPECIMENS MORE PYRITE THAN CARBONACEOUS
SHALE; EXTREMELY RARE LOW VOLUME OUT

GASSING.

WITH RARE MEDIUM GRAY; FRAMEWORK
TRANSLUCENT WHITEISH QUARTZ TO COLORLESS
TRANSPARENT QUARTZ; LOWER FINE TO

LOWER MEDIUM GRAIN; POORLY SORTED;

SUB ANGULAR TO SUB ROUNDED; MODERATE

{TO HIGH SPHERICITY, CALCAREOUS CEMENT,;
IPRESENTS AS PREDOMINANTLY LOOSE GRAINS;
INO FLUORESCENCE; NO CUT.

{TO SCALY TO TABULAR CUTTINGS HABIT,
IMATTE TO SLIGHTLY SILTY TEXTURE; DULL

EARTHY LUSTER; IRREGULAR TO SPLINTERY

JFRAC; GRADES TO LIGHT GRAY SILTSTONE;
[THINLY INTERBEDDED WITH SILTSTONE AND
|CARBONACEOUS SHALE.

{TO LIGHT OLIVE GRAY; FIRM FRIABLE TO MOD
HARD; SLIGHTLY TO MODERATELY CALCAREOUS;

PREDOMINANTLY GRAIN SUPPORTED WITH

0 CcO2 50K>
Flare Ht. 100>

ISILICA AND TR KAOLIN AND CALCITE CEMENT;
JAPPROXIMATELY 15-20% CALCITE FRACTURE
FILL YIELD HIGH GAS INTERVAL; ROUND TO

SUB ANGULAR; WELL SORTED; MODERATE TO

HIGH SPHERICITY; VERY FINE TO UPPER FINE

GRAIN WITH TRACE LOWER MEDIUM GRAIN;
1-3% CARBONACEOUS SHALE/COAL FLECKS IN
SAMPLE FRAGMENTS; ABUNDANT CHLORITIZED

SANDSTONE SAMPLE SPECIMENS; MINOR
AMOUNTS OF CHLORITE MICA AND TRACE AMTS

{OF MICRO PYRITE.

{TO TRANSPARENT OVERALL; PREDOMINANTLY

LOOSE GRAINS W/ FEW PRESERVED SPECIMENS;
ROUND TO SUB ANGULAR; VERY FINE TO UPPER
FINE GRAIN; SOME MEDIUM GRAIN; CLEAR TO
OPAQUE; LOOSE CARBONACEOUS SHALE/COAL
FLECKS AMONG SAMPLE; HIGH GAS AND ROP
IASSOCIATED WITH EASILY FRIABLE SANDSTONE

INTERBEDDED WITH CALCITE FRACTURE FILL,;

CUBIC TO IRREGULAR FRACTURE; BLOCKY TO

WEDGELIKE CUTTINGS HABIT; PREDOMINANTLY

CLEAR TO SEMI OPAQUE; TRACE STRIATIONS

ON SAMPLE SPECIMENS; TRACE ACCESSORY
MINERAL OF MICRO PYRITE; PRESERVED

/SPECIMENS INTERBEDDED WITH SILTSTONE.

OLIVE GRAY TO DARK GRAY; PLATY TO SCALY
'TO ELONGATED CUTTINGS HABIT, MATTE TO
SILTY TEXTURE; SPLINTERY TO PLANAR TO

JANGULAR FRACTURE; EARTHY TO SEMI

VITREOUS LUSTER; THINLY INTERBEDDED WITH
COAL LAMINAE: MINOR DEGASSING ALONG
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CONTACTS; SOME PYRITIC VEINING ON FRAC
SURFACES; GRADE TO OLIVE GRAY SILTSTONE.

GRAY; FIRM FRIABLE TO HARD; IRREGULAR TO
HACKLY FRACTURE; TABULAR TO WEDGELIKE
ICUTTINGS HABIT; SILTY TO GRITTY TEXTURE;
J/SPARKLING LUSTER; SOME INTERBEDDED WITH
ICARBONACEOUS SHALE LAMINAE; TRACE COAL

1SPECKS; GRADES TO OLIVE GRAY SANDSTONE.

IGRAY TO OFF WHITE; EASILY FRIABLE TO MOD
HARD; PREDOMINANTLY LOOSE GRAINS WITH

<0 ?%ffzféi;i§;§22\> 500>

ISOME PRESERVED FRAGMENTS; TRANSLUCENT
1TO CLEAR; ROUND TO SUB ANGULAR; MODERATE
[TO HIGH SPHERICITY; WELL SORTED; VERY

FINE TO UPPER FINE GRAIN; TRACE FRAGMENT
WITH KAOLIN CEMENT; 1-3% CARBONACEOQUS

IMATERIAL FLECKS IN PRESERVED SPECIMENS;

NO VISIBLE HYDROCARBON INDICATORS.

IMEDIUM GRAY, SOME BLACK; BRITTLE TO

K0 CcO2 50K> )
<0 Flare Ht. 100> -

JCRUNCHY TENACITY; BLOCKY TO PLANAR

FRACTURE; FLAKY TO TABULAR CUTTINGS

JHABIT; MATTE TO DULL TO WAXY LUSTER;

SMOOTH TO CLAYEY TEXTURE; LAMINAR TO

JBANDED STRUCTURE, INTERBEDDED WITH

v

THIN COAL SEAMS, SOME PYRITE INCLUSIONS.

{GRAY; TOUGH TO BRITTLE TENACITY;
IRREGULAR TO SPLINTERY FRACTURE; FLAKY

1TO TABULAR TO WEDGELIKE CUTTINGS HABIT;

FROSTED TO SPARKLING LUSTER; SILTY TO
GRITTY TEXTURE; GRADING TO A FINE TO
MEDIUM GRAINED SANDSTONE.

\Z

YELLOWISH ORANGE TO DARK YELLOWISH
ORANGE; BRITTLE TO CRUMBLY TENACITY;
IRREGULAR TO SEMI PLANAR FRACTURE;
PLATY TO SCALY CUTTINGS HABIT; DULL TO

v

MATTE LUSTER; SMOOTH TO CLAYEY TEXTURE;

MASSIVE STRUCTURE WITH FISSILITY.

.GRAY: TOUGH TO VERY TOUGH TENACITY;

IRREGULAR TO MOTTLED FRACTURE; FLAKY
'TO TABULAR TO WEDGELIKE CUTTINGS HABIT;
FROSTED TO SPARKLING LUSTER; SILTY TO
GRITTY TEXTURE.

CRUMBLY TO VERY BRITTLE TENACITY; PLANAR
'TO SPLINTERY FRACTURE; PLATY TO FLAKY TO
TABULAR CUTTINGS HABIT; DULL TO MATTE

JLUSTER; SMOOTH TO CLAYEY TEXTURE;

'MASSIVE STRUCTURE WITH SOME FISSILITY

{ON 05/24/2010. BEGIN DRILLING PRODUCTION
ISECTION ON 08/29/2010.

é Tt Gas 500>k1

%c1

ITO TABULAR TO FLAKY CUTTINGS HABIT; SEMI
JEARTHY TO WAXY LUSTER; IRREGULAR TO
IPLANAR TO SPLINTERY FRACTURE; CLAYEY TO

SLIGHTLY SILTY TEXTURE; GRADES TO LIGHT

/GRAY SILTSTONE.

.GRAY: HARD TO CRUNCHY TENACITY; BLOCKY

i

< 100K>
jg CO2 50K><10 < Ethn C-2 100K>]
Flare Ht. 100><10 rop C- 100K>|

utn C- 100K>|

Pent 100K>|

'TO PLANAR TO SPLINTERY FRACTURE; PLATY
'TO WEDGELIKE CUTTINGS HABIT; SPARKLING

JTO SLIGHT EARTHY LUSTER; MASSIVE
/STRUCTURE.

IMEDIUM GRAY; FINE TO MEDIUM GRAIN SIZE;

'WELL SORTED; SUBANGULAR TO SUBROUNDED

/GRAINS WITH MODERATE TO LOW SPHERICITY;

POLISHED GRAIN SURFACES WHERE VISIBLE;

MADERATELY HARD TO FIRM FRIABLE CUTTINGS
KAOLINITIC CEMENT WITH TRACE CALCITE
CEMENT,; GRAIN SUPPORTED WITH MASSIVE

|BEDDING; ABUNDANT DARK LITHIC INCLUSIONS
|SOME SMEARING DUE TO BIT; NO VISIBLE

HYDROCARBON INDICATORS.

TOUGH TO CRUNCHY TENACITY; FRACTURE IS

JBLOCKY TO PLANAR; CUTTINGS HABIT MASSIVE

JTO FLAKY; LIGHT SPARKLING TO EARTHY
JLUSTER; TEXTURE SILTY TO GRITTY; MASSIVE
ISTRUCTURE.

OLIVE GRAY TO DARK GRAY; PLATY TO SCALY

{TO ELONGATED CUTTINGS HABIT; MATTE TO

SILTY TEXTURE; SPLINTERY TO PLANAR TO

JANGULAR FRACTURE; EARTHY TO WAXY

LUSTER; BANDED STRUCTURE, INTERBEDDED

WITH THIN COAL SEAMS.

IBROWN TO BROWNISH GRAY; TRANSPARENT TO
ITRANSLUCENT; QUARTZ FRAMEWORK; FINE TO

‘MEDIUM GRAIN SIZE:; WELL TO FAIR SORTING;
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ROUND TO SUBROUNDED ANGULARITY;

HIGH TO MODERATE SPHERICITY; EASY
{FRIABLE TO FRIABLE; GRAIN SUPPORTED

MATRIX; NO VISIBLE HYDROCARBONS.

DARK GRAY, GRAYISH RED TO VERY DUSKY
RED; TOUGH TO CRUNCHY TENACITY; BLOCKY

iTO IRREGULAR FRACTURE; CUTTINGS ARE

<0 Ttl Gas 1K><10

0 50K><10
(S are

0

P <10

MASSIVE TO WEDGELIKE; DULL TO EARTHY

JLUSTER,; SILTY TO GRITTY TEXTURE; GRADES
{FROM VERY FINE SAND TO CLAY; MASSIVE
1TO THIN LENTICULAR STRUCTURE; CONTAINS

FINELY DISSEMINATED CARBONACEOUS

MATERIAL TO THIN, DISCONTINUOUS LENSES

1OF COAL AND CARBONACEOUS MATERIAL.

|GREENISH GRAY, MEDIUM LIGHT GRAY,

TPINKISH GRAY; QUARTZ AND LESSER FELDSPAR

FRAMEWORK; VERY FINE GRAINED TO MEDIUM

IGRAINED; FAIR TO VERY WELL SORTED;
/SUBANGULAR TO WELL ROUNDED GRAINS;
[EASILY FRIABLE TO MODERATELY HARD;

CALCITE CEMENTED WITH LESSER

JARGILLACEOUS MATERIAL; PRIMARILY GRAIN

SUPPORTED; INTERSTICIES FILLED WITH

JARGILLACEOUS MATERIAL, KAOLINITE;
JUP TO 5 PERCENT OPAQUE MINERALS, BIOTITE

JAND LESSER DARK MAFIC ACCESSORY

IGRAYISH ORANGE, PALE YELLOWISH BROWN;
ITOUGH TO CRUMBLY TENACITY; BLOCKY TO

IRREGULAR FRACTURE; MASSIVE, FLAKY TO
WEDGELIKE CUTTINGS HABIT; WAXY TO DULL
LUSTER; CLAYEY TO MATTE TEXTURE; MASSIVE
TO FISSLE STRUCTURE; VIGOROUSLY REACTS

/WITH DILUTE HCL.

ILIGHT BLUISH GRAY, TO GREENISH GRAY;
{TOUGH TO BRITTLE TENACITY; BLOCKY TO
JIRREGULAR FRACTURE; MASSIVE TO WEDGELIKE

CUTTINGS HABIT; WAXY, DULL TO EARTHLIKE
LUSTER; CLAYEY TO SILTY TEXTURE; THIN TO

IMASSIVE STRUCTURE; CONTAINS MINUTE

DISSEMINATED CARBONACEOUS PARTICLES AND

|SULFIDES.

INOTE: TOTCO DOWN
IDARK GRAY; TOUGH TO BRITTLE TENACITY;

JRREGULAR TO SOMEWHAT BLOCKY FRACTURE;

MASSIVE TO FLAKY CUTTINGS HABIT; DULL TO
FROSTED TO SPARKLING LUSTER; SILTY TO
SOMEWHAT GRITTY TEXTURE; MASSIVE
STRUCTURE.

BRITTLE TO CRUMBLY TENACITY; PLANAR TO

SPLINTERY FRACTURE; PLATY TO FLAKY TO
SCALY CUTTINGS HABIT; MATTE TO DULL

LUSTER; SMOOTH TO CLAYEY TEXTURE;
IMASSIVE TO FISSLE STRUCTURE.

'TO MEDIUM GRAIN SIZE; WELL SORTED;

JAUBANGULAR TO ANGULAR GRAINS WITH
IMODERATE TO LOW SPHERICITY; POLISHED
IGRAIN SURFACES; MODERATELY HARD TO
JFIRM FRIABLE CUTTINGS; CALCITE AND
IKAILINITIC CEMENT, SOME REACTION TO

DILUTE HCL; GRAIN SUPPORTED WITH MASSIVE

1BEDDING; ABUNDANT DARK LITHICS AND
ICARBONACEOUS FLECKS; NO VISBLE
JHYDROCARBON INDICATORS.

JCRUNCHY TENACITY; BLOCKY TO PLANAR
IFRACTURE; PLATY TO FLAKY TO TABULAR

CUTTINGS HABIT; MATTTE TO WAXY TO

/GREASY LUSTER,; SMOOTH TEXTURE; BANDED TO

JLAMINAR STRUCTURE, INTERBEDDED WITH
{CARBONACEOUS SHALE; VISIBLE DEGASSING
IN SAMPLE TRAY.

1TO DARK GRAY WITH SOME BLACK TO OLIVE
JBLACK; BRITTLE TO CRUNCHY TENACITY; SEMI
JPLANAR TO PLANAR FRACTURE; PLATY TO
JFLAKY TO SCALY CUTTINGS HABIT; MATTE TO

WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;

IMASSIVE TO BANDED TO LAMINAR STRUCTURE;
INTERBEDDED WITH THIN BANDS AND LAMINAE

'TO COAL, SO VISIBLE DEGASSING FROM COAL

ISEAMS.

GRAY; HARD TO CRUNCHY TENACITY; BLOCKY
'TO PLANAR TO SPLINTERY FRACTURE; PLATY

1TO WEDGELIKE CUTTINGS HABIT; SPARKLING
JTO SLIGHT MATTE LUSTER; MASSIVE

-

100K>,

STRUCTURE

IYELLOWISH GRAY, LIGHT BROWNISH GRAY;
IMEDIUM TO VERY FINE GRAINED; FAIRLY WELL

I EE T ERET)
<0— = CO2— b5

50K><10

- 100K>—

SORTED TO WELL SORTED; SUBANGULAR TO
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ROUNDED GRAINS; EASILY FRIABLE TO FIRM

FRIABLE; MODERATELY TO WEAKLY CEMENTED

1BY CALCITE; PREDOMINANTLY GRAIN
J/SUPPORTED; MASSIVELY BEDDED WITH LESSER

SILTY TO CLAYEY LENSES; OPAQUE FE-OXIDES
BIOTITE, FE-SILICATES ARE ACCESSORY
MINERALS; KAOLINITE OCCURS AS SECONDARY

INTERSTITIAL MATRIX AND AS FLAKY
COATINGS.

1DUSKY RED, MEDIUM GRAY TO DARK GRAY,
/GRAYISH BROWN TO DUSKY BROWN; TOUGH,
JDENSE TO CRUMBLY; IRREGULARLY BLOCKY
{TO HACKLY FRACTURE; MASSIVE, TABULAR TO
WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL

LUSTER; SILTY, GRITTY TO MATTE TEXTURE;

IMASSIVE TO LENTICULAR STRUCTURE; GRADES

'TO VERY FINE SANDSTONE, CARBONACEOQOUS

SHALE AND LOW GRADE, UNDEVELOPED COAL.

DARK GRAY TO BROWNISH GRAY; PLATY TO
FLAKY TO WEDGELIKE CUTTINGS HABIT; DULL

JEARTHY TO SLIGHTLY VITREOUS LUSTER,;
JANGULAR TO PLANAR TO SPLINTERY FRACTURE;

CLAYEY TO SILTY TEXTURE; MINOR VISIBLE

IDEGASSING OF THINLY INTERBEDDED COAL IN
1SAMPLE FRAGMENTS.

:BLACK: BLOCKY TO SUB CONCHOIDAL TO SEMI
JSPLINTERY FRACTURE,; TABULAR TO PLATY TO

ELONGATED CUTTINGS HABIT; VISIBLE

IDEGASSING FROM SAMPLE SPECIMENS; THINLY
INTERBEDDED WITH CARBONACEOUS SHALE;
{TRACE PYRITE VEINING ON SOME SAMPLE

FRAGMENTS; SMOOTH TO CLAYEY TEXTURE;

JEARTHY TO VITREOUS LUSTER.

JPLANAR TO ANGULAR TO IRREGULAR FRACTURE;

'WEDGELIKE TO SCALY TO SEMI NODULAR

JCUTTINGS HABIT; SILTY TO GRITTY TEXTURE;
IGRADES TO LIGHT OLIVE GRAY SANDSTONE;
|SPARKLING TO EARTHY LUSTER.

/SOME MEDIUM DARK GRAY; FINE TO MEDIUM
/GRAIN SIZE; WELL SORTED; SUNABGULAR TO

SUBROUNDED GRAINS WITH MODERATE TO

JLOW SPHERICITY; POLISHED GRAIN SURFACES
JWHERE VISIBLE;MODERATELY HARD TO HARD

CUTTINGS; CALCITE CEMENT WITH A MODERATE

{TO STRONG REACTION TO DILUTE HCL; GRAIN

SUPPORTED WITH MASSIVE BEDDING;

JABUNDANT DARK LITHIC INCLUSIONS; SOME

BLACK TO BROWNISH BLACK CARBONACEOUS

[FLECKS; TRACE MICAS AND PYRITE; NO
JVISIBLE HYDROCARBON INCLUSIONS.

DARK GRAY; BRITTLE TO CRUNCHY TENACITY;
JBLOCKY TO PLANAR TO SEMI PLANAR FRACTURE
JPLATY TO FLAKY TO TABULAR CUTTINGS HABIT
IMATTE TO RESINOUS LUSTER; SMOOTH TO
ICLAYEY TEXTURE; BANDED TO FISSLE

STRUCTURE, INTERBEDDED WITH THIN BANDS
OF COAL, SOME VISIBLE DEGASSING OF COAL

SEAMS IN SAMPLE TRAY.

:BLACK: BRITTLE TO CRUNCHY TENACITY;
BLOCKY TO SEMI PLANAR TO PLANAR FRACTURE
JPLATY TO FLAKY TO TABULAR CUTTINGS HABIT

MATTE TO RESINOUS TO WAXY LUSTER; SMOOTH
TO CLAYEY TO MATTE TEXTURE; LAMINAR TO
BANDED STRUCTURE, INTERBEDDED WITH
CARBONACEOUS SHALE AND SANDSTONE,

1SOME VISIBLE DEGASSING OF COALS IN
|SAMPLE TRAY.

IDARK GRAY; TOUGH TO VERY TOUGH TENACITY;
JIRREGULAR TO BLOCKY FRACTURE; MASSIVE

'TO WEDGELIKE CUTTINGS HABIT; MATTE TO

/SPARKLING LUSTER; SILTY TO GRITTY TEXT;

MASSIVE STRUCTURE.

IOLIVE GRAY TO DARK GRAY; PLANAR TO

SPLINTERY TO ANGULAR FRACTURE; TABULAR

Ttl Gas 1K>
CcO2 50K>
Flare Ht. 100><

JTO PLATY TO ELONGATED CUTTINGS HABIT;
JEARTHY TO SEMI VITREOUS LUSTER; MATTE TO
/SILTY TEXTURE; THINLY INTERBEDDED WITH
{COAL LAMINAE WITH VISIBLE DEGASSING IN
I/SAMPLE FRAGMENTS.

"GRAY TO BROWNISH GRAY; PREDOMINANTLY

IGRAIN SUPPORTED WITH SILICA AND MINOR
JAMOUNTS OF CALCITE CEMENT; WEAK TO

IMODERATE REACTION TO HCI; 2-4% COAL/

CARBONACEOUS SHALE FLECKS IN SAMPLE

FRAGMENTS; THINLY INTERBEDDED WITH

ICOAL LAMINAE AND LIGHT OLIVE GRAY
JSILTSTONE; VERY FINE TO FINE GRAIN WITH

1SOME MEDIUM GRAIN; WELL SORTED; MOD
{TO WELL SORTED; SUB ROUND TO SUB ANG;
IMODERATE TO HIGH SPHERICITY.



[11200 M GRAY, YELLOWISH GRAY, LIGHT BROWNISH
GRAY, VERY PALE ORANGE; VERY FINE
/GRAINED TO MEDIUM GRAINED; GRAINBOUND
PREDOMINANTLY WITH QUARTZ; FAIRLY WELL
'TO WELL SORTED; SUBANGULAR TO SUB-
ROUNDED GRAIN ANGULARITY; MODERATELY
HARD TO EASILY FRIABLE; CEMENTED BY
SILICA, CALCITE AND SECONDARY
ARGILLACEOUS MATERIAL; INTERSTICIES
JFILLED BY VERY FINE GRAINED CLASTICS AND
SILT, ALSO BY SECONDARY KAOLINITE;
IACCESSORY MINERALS: BIOTITE, KAOLINITE,

00ZTT

[11300 M

JAROUND 2000 STKS WHICH IS ASSOCIATED W/
A HIGH GAS SANDSTONE INTERVAL @ 9500' MD

'TO DARK GREY WITH SOME BLACK TO OLIVE
BLACK; BRITTLE TO CRUNCHY TENACITY;
JBLOCKY TO PLANAR FRACTURE; PLATY TO
JFLAKY TO SCALY CUTTINGS HABIT; MATTE TO
WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;
IMASSIVE TO BANDED TO LAMINAR STRUCTURE;
JINTERBEDDED WITH THIN BANDS OF COAL AND
[FLECKS OF COAL, TRACE PYRITE FLACKS AND
INODULES; SOME SLIGHT VISIBLE DEGASSING
1FROM COAL SEAMS.

00€TT

[11400 M

00vTT

JGRAY; HARD TO CRUNCHY TENACITY; BLOCKY
|TO PLANAR TO SPLINTERY FRACTURE; PLATY
JTO WEDGELIKE CUTTINGS HABIT; SPARKLING
'TO SLIGHT MATTE LUSTER; MASSIVE TO
JILENTICULAR STRUCTURE; GRADATIONAL IN
ITEXTURE TO CARBONACEOUS SHALE.

[11500 M

tl Gas 1K>
CcO2 50K>
100>/

00STT

JTO MEDIUM LIGHT GRAY; TOUGH TO BRITTLE
JTENACITY; BLOCKY TO IRREGULAR FRACTURE;
IMASSIVE, TABULAR TO WEDGELIKE CUTTINGS
HABIT; DULL TO WAXY LUSTER; CLAYEY,
JMATTE TO SLIGHTLY GRITTY TEXTURE;
MASSIVE STRUCTURE WITHOUT PLANAR
JFEATURES; FRACTURE SURFACES SHOW
JDISSEMINATED CARBON FRAGMENTS AND
|SULFIDES.

[11600 M

009TT

{YELLOWISH GRAY; VERY FINE GRAINED TO
JFINE GRAINED; QUARTZ FRAMEWORK; FAIRLY
WELL TO WELL SORTED; EASILY FRIABLE TO
JFIRMLY FRIABLE; TRACE CALCITE CEMENT,
JINTERSTICIES FILLED WITH SILTY CLASTICS
JAND SECONDARY WHITE KAOLINITE; MASSIVE
JWITH NO VISIBLE BEDDING FEATURES;
IACCESSORY BIOTITE, OPAQUE FE-OXIDES;

150 PERCENT ALTERED WITH WHITE KAOLINITE.

[11700 M

004TT

1GRAY; IRREGULAR TO BLOCKY FRACTURE; SEMI
SPARKLING TO EARTHY LUSTER; PLATY TO
FLAKY CUTTINGS HABIT; GRITTY TEXTURE.

[11800 M

109/02/2010.

1GRAY, YELLOWISH GRAY, PALE YELLOWISH
JBROWN; VERY FINE TO FINE GRAINED; FAIRLY
WELL TO WELL SORTED; EASILY FRIABLE TO
MODERATELY HARD; MODERATE CALCITE
{CEMENT; GRAIN SUPPORTED; INTERSTICIES
JFILLED WITH SILT AND SECONDARY
JALTERATION CLAYS; MASSIVELY BEDDED;
JACCESSORY MINERALS INCLUDE BIOTITE,
JOPAQUE OXIDES; ABUNDANT SECONDARY
KAOLINITE AS INTERSTITIAL FILLING AND
ISCALY TO WEDGELIKE CUTTINGS.

008TT

[11900 M

006TT

[12000 M

ot

JCRUNCHY TENACITY; PLOCKY TO PLANAR TO
ISPLINTERY FRACTURE, PLATY TO FLAKY TO
SCALY CUTTINGS HABIT, MATTE TO WAXY TO
JRESINOUS LUSTER; SMOOTH TEXTURE;
1BANDED TO THICK STRUCTURE; INTERBEDDED

<150 ROP 0> B as 1K>; 'WITH WHITE SANDSTONE AND LIGHT GREY
<50 Avg WO 0> o 2 50K> SILTSTONE; STRONG VISIBLE DEGASSING IN
<0 Gamma! 100> 8 Flare Ht. 100>y SAMPLE TRAY.

[12100 M

JDARK GRAY; TOUGH TO VERY TOUGH TENACITY;
IRREGULAR TO BLOCKY FRACTURE; MASSIVE
JTO WEDGELIKE CUTTINGS HABIT; MATTE TO
.SPARKLING LUSTER; SILTY TO GRITTY TEXT;
.MASSIVE STRUCTURE.

S

IDARK GREY; BRITTLE TO CRUNCHY TO
CRUMBLY TENACITY; IRREGULAR TO SEMI
JPLANAR TO SPLINTERY FRACTURE; PLATY TO
J/SCALY TO WEDGELIKE CUTTINGS HABIT; DULL
1TO MATTE TO RESINOUS LUSTER; SMOOTH TO
CLAYEY TEXTURE; LAMINAR TO BANDED
JSTRUCTURE WITH SOME FISSILITY AND
1BREAKAGE ALONG THIN SEAMS OF COAL AND
PYRITE; TRACE VIVIBLE DEGASSING FROM
‘COAL SEAMS IN SAMPLE TRAY.

00TZCT

[12200 M

cct



.

=

JBROWN, DARK YELLOWISH BROWN, GRAYISH
IBROWN TO OLIVE GRAY; MODERATELY HARD,
DENSE, TO CRUNCHY; IRREGULAR TO SLIGHTLY
JPLANAR FRACTURE; TABULAR TO WEDGELIKE
ICUTTINGS HABIT; EARTHY LUSTER; SILTY TO
JGRANULAR TEXTURE; MASSIVE TO FAINTLY
1BANDED STRUCTURE; FAINT BEDDING OBSERVED
JAS EXHIBITED BY COLOR, GRAIN SIZE
VARIATION; CONTAINS NARROW LENSES OF
|SULFIDES (PYRITE), CARBONACEOUS MATERIAL
JAND UNDEVELOPED COAL.

OLIVE GRAY, OLIVE BLACK; BLOCKY TO
JIRREGULAR FRACTURE; MASSIVE TO WEDGELIKE
JEARTHY TO DULL LUSTER; GRITTY, SILTY TO
CLAYEY TEXTURE; MASSIVE TO IRREGULARLY
JLENTICULAR STRUCTUE; CONTAINS DISCRETE
{LENSES OF CARBONACEOUS MATERIAL.

oovet

|oN 09/05/2010.
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The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does
not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations
and recommendations.



