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Clay minerals common in altered rocks must often be identified by X-ray diffraction either 
because their optic properties are not diagnostic or because they are too fine grained to be reliably 
identified by optical methods. The term "clay" is used herein to denote fine grained phyllosilicates 
in genera l. Under ideal conditions, it is often possible to optically discriminate between 4 major 
groups: kaolinite , smectite , mica (including illite), and chlorite. This is done whenever cond itions 
permit. 

The term "sericite" is applied to fine grained colorless phyllosil icates that show upper 2nd 
order maximum interference colors . These could include muscovite, illite , paragonite, lepidolite, 
margarite, clintonite , pyrophyllite , and talc. The term "intermediate clay" is applied to fine grained 
very pale or colorless phyllosil icates that show upper 1 st order maximum interference colors. 
These are probably dominated by chlorite, smectite , and mixed-layer illite/smectite. 

The term "opaques" is used to refer to all materials opaque (and sometimes semi-opaque) 
to transmitted light. The term "FEOH" is herein used to indicate fine grained, yellowish to reddish 
brown , earthy materials of varying opacity in transmitted light. FEOH is probably mostly Fe oxy
hydroxides but may sometimes include sphalerite, realgar, orpiment, jarosite, a number of Mn oxy
hydroxides, and organic matter. 

A question mark after a rock or mineral name in a petrographic description means that there 
is uncertainty about the identification of that rock or mineral. 

Particle size distributions are given as (A-B I-Im), where A and B are the median and largest 
particle sizes, respectively, in microns. A question mark (?) in the position of A or B indicates that 
the value of A or B was indeterminate , probably because of excessively large or small particle size 
or statistically insignificant numbers of particles. 

Mineral abundances are visual estimates for an entire slide. For multi·lithologic materials 
(cuttings, etc ... ), mineralogy, textures, and alteration are described only for the dominant lithology. 

Section preparation codes are as follows : (1) Format: 27 x 46 mm, 51 x 76mm, or 1" round ; 
(2) Finish : standard lapping (STD) or polished (POL); (3) Stains: sodium cobaltinitrite (SCN), 
alizarin red S (ARS), potassium ferricyanide (PF) , and barium ch loride + potassium rhodizonate 
(BCPR); and (4) Cover: none , permanent Loctite acrylic (PLA), or removable Canada Balsam 
(RCB). 

Photomicrograph captions/labels contain the following items of information in consecutive 
order separated by forward slashes: (1) sample identification ; (2) film roll number; (3) frame 
number; (4) illumination; (5) field of view (FOVL and (6) the job identification number. "PPL" 
indicates plane-polarized light; "XPL indicates cross-polarized light; "R" indicates reflected light. 
"550" means that a 550 nanometer wavelength plate was inserted in the light path. "C" indicates 
that the substage condenser was in (sometimes used for Fe-oxides). "0" indicates substage 
condenser in an oblique position. These various illuminations can be combined. "CON" indicates 
conoscopic illumination. POL means that a polarizing fil ter was used with the lens, and DAY 
means the sample was photographed in diffused daylight. 

Features on photomicrographs are indicated by the number of the feature in the 
ALTERATION section of the text or by a mineral name abbreviation: Quartz, Plagioclase, K
feldspar, sericite, biotite, ferroan ca lcite, actinolite. 

For hypertext links to images to function properly, the images must reside in the same folder 
as the report. 
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Most of the samples are strongly water sensitive, suggesting that the clay is dominantly 
smectite. 
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1012-49 May 24,2007 

SANDSTONE -- formed as a medium quartz arenite (McBride, 1963). 

Quartz (85%) + calcite (15%). 

Clastic sedimentary, non-directed fabric . 

Detrital Framework Grains (85%) are subround , 360-2000 pm , monocrystalline quartz 
(70%) + polycrystalline lithic fragments of chert (15%). Contacts between grains are 
tangential. 

Matrix (0%) was not observed. 

Cement (15%) is composed of calcite. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: lARS + PF) (right Y. ) Cover: PLA 

1012-49 07023 01 .jpg/XPLl28XITTZ SANDSTONE showing typical appearance of 
disaggregated material that locally preserves the primary texture of medium sand grains 
cemented by sparry calcite. 
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2038-09 May 24,2007 

ALTERED SILTY LIMESTONE -- formed by alteration (secondary opaques + weakly 
ferroan dolomite) from a silty limestone protolith. 

Calcite (51 %) + quartz (20%) + clay (15%) + opaques (6%) + weakly ferroan dolomite 
rhombs (5%) + collophane (3%). 

Mixed chemica l and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (30%) are angu lar, 50-600 iJm quartz (20%) + calcite 
fossils (7%) + co llophane fossils. Contacts between grains are f loating. 

Matrix/Cement (70%) is composed of [calcite weakly altered to euhedral rhombs of 
weakly ferroan dolomite] + clay + opaques . 

No other alteration features were observed. 

Format: 27 x 46 mOl Finish: STO Stains: [ARS + PF) (right Y» Cover: PLA 

2038-09 07018 09.iDg/DAY/3X/TTZ ALTERED SILTY LIMESTONE showing typical 
appearance of hand specimen. 
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2038-09 May 24,2007 

ALTERED SILTY LIMESTONE -- formed by alteration (secondary opaques + weakly 
ferroan dolomite) from a silty limestone protolith. 

Calcite (51 %) + quartz (20%) + clay (15%) + opaques (6%) + weakly ferroan dolomite 
rhombs (5%) + collopllane (3% ). 

Mixed chemica l and clastic sed imentary, non-d irected fabric. 

Detrita l Framework Grains (30%) are angular, 50-600 IJm quartz (20%) + calcite 
fossils (7%) + collophane fossils . Contacts between grains are floating. 

Matrix/Cement (70%) is composed of [calcite weakly altered to euhedral rhombs of 
weakly ferroan dolom ite] + clay + opaques. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right Y» Cover: PLA 
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2034 .. 23 May 24, 2007 

FOSSILIFEROUS LIM ESTONE -- formed as a fossiliferous limestone. 

Calcite (86%) + opaques (6%) + clay (5%) + quartz (3%). 

Mixed chemica l and clastic sedimentary, non-directed fabric . 

Detrital Framework Grains (50%) are 400-5200 IJm fossiliferous intraclasts (47% ) + 
quartz silt (3%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of ca lcite. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: lARS + PF) (right lI,, ) Cover: PLA 

2034-23 0701 8 1 0.jpg/OAY/3X1TTZ FOSSILIFEROUS LIMESTONE showing typical 
appearance of hand specimen. 
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2034-23 May 24, 2007 

FOSSILIFEROUS LIMESTONE -- formed as a fossi liferous limestone. 

Calcite (86%) + opaq ues (6%) + clay (5%) + quartz (3%). 

Mixed chemica l and clastic sedimentary, non-directed fabric. 

Detrital Framework Gra ins (50%) are 400-5200 !-1m fossiliferous intraclasts (47%) + 
quartz silt (3%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of ca lcite. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF) (right )/, ) Cover: PLA 

2034-23 0701 8 1 0.jpgIDAY/3X1TTZ FOSSILIFEROUS LIMESTONE showing typical 
appearance of hand specimen. 
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2034-09 May 24,2007 

FOSSILIFEROUS LI MESTONE -- formed as a foss iliferous limestone. 

Calcite (89%) + clay (7%) + quartz (2%) + opaques (2%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (50% ) are 400-2400 jJm fossiliferous intraclasts (48% ) + 
qualiz silt (2%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of calcite + clay. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STO Stain s: [ARS + PF] (right Y:,) Cover: PLA 

2034-09 07018 11 .iog/OAY/3X1TTZ FOSSILIFEROUS LI MESTONE showing typical 
appearance of hand specimen. - ~ -~~!I.!!!l~=~~~~~-~-
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quartz silt (2%). Contacts between grains are tangential. 
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Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right lI,) Cover: PLA 

2034-09 07018 11 .i ogIDAY/3X1TTZ FOSSILIFEROUS LIMESTONE showing typical 
appearance of hand specimen. .. ~ ~~~~~~~~~~~. 

, -

\ .. . , 

" , 

.'. 
to • 

3315 NE 11 2tl1 Ave., Suite 898 Vancouver, WA 98682-8733 U.S.A. (877)-838-2950 www.petrography.com 



No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

2034-09 07023 04.iog /XPLl28X/TTZ 

APPENDIX G·1 Page 11 of 31 
Revision 0 

FOSSILIFEROUS LIM ESTONE showing typical 
appearance of fossil fragments and clay stringers. 

3315 NE 11 21h Ave .. Suile 898 Vancouver, WA 98682·8733 U.S.A. (877)-838-2950 www.petrography.com 

No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

2034-09 07023 04 .ipg /XPLl28X/TTZ 

APPENDIX G·1 Page 11 of 31 
Revision 0 
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appearance of fossil fragments and clay stringers. 
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2031-15 May 24, 2007 

ALTERED MARLY SILTSTONE -- formed by alteration (secondary weakly ferroan 
dolomite + opaques) from a marly siltstone protolith . 

Quartz (50%) + weakly ferroan dolomite rhombs (30%) + clay (13%) + opaques (5%) 
+ carbonaceous matter (2%) + co llophane «1%). 

Mixed chemica l and clastic sedimentary, non-d irected fabric . 

Detrital Framework Grains (50%) are angUlar, 30-50 IJm quartz (50%). Contacts 
between grains are tangentia l. 

Matrix/Cement (50%) is composed of [calcite (?) completely altered to euhedral 
rhombs of weakly ferroan dolomite) + clay + opaques. 

ALTERATION No other alteration features were observed. 

SECTIONING Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right !/,) Cover: PLA 

PHOTOS 2031-15 07018 12.ipg/DAY/3X1TTZ ALTERED MARLY SILTSTONE showing typical 
appearance of hand specimen . 
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2031-15 May 24, 2007 

ALTERED MARLY SILTSTONE -- formed by alteration (secondary weakly ferroan 
dolomite + opaques) from a marly siltstone protolith . 

Quartz (50%) + weakly ferroan dolomite rhombs (30%) + clay (1 3%) + opaques (5%) 
+ carbonaceous matter (2%) + collophane «1%). 

Mixed chemica l and clastic sedimentary , non-directed fabric. 

Detrital Framework Grains (50%) are angular, 30-50 !Jm quartz (50%). Contacts 
between grains are tangential. 

Matrix/Cement (50%) is composed of [calcite (?) completely altered to euhedral 
rhombs of weakly ferroa n dolomite) + clay + opaques. 

ALTERATION No other alteration features were observed . 

SECTIONING Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right !/o) Cover: PLA 

PHOTOS 2031 -15 07018 12.jpg/DAY/3X1TTZ ALTERED MARL YSILTSTONE showing typical 
appearance of hand specimen . 
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2031-15 07023 05.ipg/XPLl57XJTTZ ALTERED MARLY SILTSTONE showing typical 
appearance of quartz silt. 
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2004-12 May 24, 2007 

SILTY FOSSILI FEROUS LIMESTONE -- formed as a silty fossi li ferous limestone. 

Calcite (75%) + quartz (15%) + clay (5%) + opaques (4%) + co llophane (1%). 

Mixed chemica l and clastic sed imentary, non-directed fabric. 

Detrital Framework Grains (50%) are 50-4400 IJm ca lcite fossils (34%) + quartz silt 
(15%) + co llophane fossils (1 %). Contacts betwee n grains are floating. 

Matrix/Cement (50%) is composed of ca lcite + clay + opaques. 

ALTERATION No other alteration features were observed. 

SECTION ING Format: 27 x 46 Illlll Finish: STO Stains: lARS + PF) (right 1', ) Cover: PLA 

PHOTOS 2004-12 07018 13.jpg/OAY/3X1TTZ SILTY FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen . 
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2004-12 May 24, 2007 

SILTY FOSSILI FEROUS LIM ESTONE -- formed as a silty fossiliferous limestone. 

Calcite (75%) + quartz (15%) + clay (5%) + opaques (4%) + collophane (1%). 

Mixed chemical and clastic sedimentary, non-d irected fabric. 

Detrital Framework Grains (50%) are 50-4400 11m ca lcite fossils (34% ) + quartz si lt 
(15%) + collophane fossils (1 %). Contacts betwee n grains are f loating . 

Matrix/Cement (50%) is composed of ca lcite + clay + opaques. 

ALTERATION No other alteration features were observed. 

SECTION ING Format: 27 x 46 mm Finish: STO Stains: lARS + PF) (right 12 ) Cover: PLA 

PHOTOS 2004-12 07018 13.jpg/OAY/3X1TTZ SILTY FOSSILIFEROUS LIMESTON E showing 
typical appearance of hand specimen . 
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2004-12 07023 06.iDg/XPLl28X/TTZ SILTY FOSSILIFEROUS LIMESTONE showing typical 
appearance of silt-poor domain (left) and silt-rich domain (right). 
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2004-12 07023 06.ipg/XPLl28X/TTZ SILTY FOSSILIFEROUS LIMESTONE showing typical 
appearance of silt-poor domain (left) and silt-rich domain (right) . 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

2004-07 May 24. 2007 

ALTERED SILTY MARL .. formed by alteration (secondary weakly ferroan dolom ite 
+ opaques) from a silty marl protolith. 

Clay (35%) + weakly ferroan dolomite rhombs (35%) + quariz (26%) + opaques (4%). 

Mixed chemical and clastic sedimentary. non·directed fabric. 

Detrital Framework Grains (25%) are angu lar. 40·120 !-lm quariz (25%). Contacts 
between grains are floating . 

Matrix/Cement (75%) is composed of clay + [calcite (?) completely altered to euhedral 
rhoillbs of weakly ferroan doloillite] + opaques. 

ALTERATION No other alteration features were observed . 

SECTIONING Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right Y» Cover: PLA 

PHOTOS 2004-07 07018 14.ipa/DAY/3X/TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 

.. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

2004-07 May 24,2007 

ALTERED SILTY MARL -- formed by alteration (secondary weakly ferroan dolom ite 
+ opaques ) from a silty marl protolith. 

Clay (35%) + weakly ferroan dolomite rhombs (35%) + qualiz (26%) + opaques (4%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Gra ins (25%) are angu lar, 40-120 Illll quartz (25%). Contacts 
between grains are floating . 

Matrix/Cement (75%) is composed of clay + [ca lcite (?) completely altered to euhedra l 
rhombs of weakly ferroan dolomite] + opaq ues. 

ALTERATION No other alteration features were observed . 

SECTION ING Format: 27 x 46 mm Finish: STO Stains: lARS + PF] (right )/,) Cover: PLA 

PHOTOS 2004-07 07018 14.ipa/DAY/3X/TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 
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2004-07 
quartz silt. 

07023 07 .jpg/XPLl57XITTZ ALTERED SILTY MARL showing typical appearance of 
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2004-07 
quartz silt. 

07023 07.jpg/XPLl57XITTZ ALTERED SILTY MARL showing typical appearance of 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

2002-0SR May 24,2007 

S ILTY CLAYSTONE -- formed as a silty claystone. 

C lay (77%) + quartz (15%) + calcite (5%) + opaques (3%). 

Mixed chemical and clastic sedimentary, non-d irected fabric. 

Detrita l Framework Grains (15%) are angu lar, 40-100 pm quartz (15%). Contacts 
between grains are floating. 

Matrix/Cement (75%) is composed of clay + calcite + opaques. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF) (right ;t, ) Cover: PLA 

2002-06R 07018 15.jpgIDAY/3XITTZ 
appearance of hand specimen. 

SILTY CLAYSTONE showing typica l 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

2002-0SR May 24,2007 

SILTY CLAYSTONE .. formed as a silty claystone. 

Clay (77%) + quartz (15%) + calcite (5%) + opaques (3%). 

Mixed chemical and clastic sedimentary, non·directed fabric. 

Detrital Framework Grains (15%) are angu lar, 40·100 pm quartz (1 5%). Contacts 
between grains are floating . 

Matrix/Cement (75%) is composed of clay + calcite + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STD Stains: lARS + PF) (right Y. ) Cover: PLA 

2002·06R 07018 15.jpgIDAY/3XITTZ 
appearance of hand specimen. 

SILTY CLA YSTON E showing typica l 
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2002-06R 07023 08.iog/XPLl57XITTZ SILTY CLAYSTONE showing typical appearance. Dark 
areas are clay-rich. 
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2002-06R 07023 08.iog/XPLl57X/TTZ SILTY CLAYSTONE showing typical appearance. Dark 
areas are clay-rich . 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1041 -27 May 24, 2007 

SILTY CLAYSTONE -- formed as a silty claystone. 

Clay (81%) + quartz (10%) + opaques (7%) + calcite (2%). 

Mixed chemical and clastic sed imentary, non-directed fabric. 

Detrita l Framework Grains (10%) are angu lar, 30-100 !Jill quartz (10%). Contacts 
between grains are floating. 

Matrix/Cement (90%) is composed of clay + opaques + calcite. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right liz) Cover: PLA 

1041 -27 07018 16.jpg/DAY/3X/TTZ 
appearance of hand specimen. 

SILTY CLAYSTONE showing typical 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1041-27 May 24,2007 

SILTY CLAYSTONE -- formed as a silty claystone. 

Clay (81 %) + quartz (10%) + opaques (7%) + calcite (2%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (10%) are angu lar, 30-100 (Jm quartz (10%). Contacts 
between grains are floating. 

Matrix/Cement (90%) is composed of clay + opaques + calcite. 

No other alteration features were observed. 

Format : 27 x 46 mill Finish: STO Stains: [ARS + PF] (right 11, ) Cover: PLA 

1041 -27 0701 8 16.jpg/DAY/3X/TTZ 
appearance of hand specimen. 

SILTY CLAYSTONE showing typical 
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1041 -27 07023 09 .ipg/XPLl57X/TTZ SILTY CLAYSTONE showing typical appearance. 
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1041-27 07023 09 .iDq /XPLl57X/TTZ SILTY CLAYSTONE showing typical appearance. 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1037-18 May 24,2007 

SIL TY FOSSILIFEROUS LIMESTONE _. formed as a silty fossiliferou s limestone. 

Calcite (78%) + clay (15%) + quartz (3% ) + opaques (3%) + collophane (1 %). 

Mixed chemical and clastic sedimentary. Weak fine bedding defines a weakly 
directed fabric. 

Detrital Framework Grains (33% ) are 280-1400 pm calcite fossils (30%) + quartz silt 
(3%) + collophane fO$sils (1 %). Contacts between grains are floating to tangential. 

Matrix/Cement (67%) is composed of ca lcite + clay + opaques. 

No other alteration features were observed. 

Format : 27 x 46 mm Finish: STD Stains: lARS + PF] (right \1,) Cover: PLA 

1037-18 07018 17.ipgIDAY/3X1TTZ SILTY FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen . 
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No. TXUT ·001 ·PR·01 0 APPENDIX G·1 Page 22 of 31 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1037-18 May 24,2007 

SIL TY FOSSILIFEROUS LI MESTONE -- fo rm ed as a silty fossiliferous limestone. 

Calcite (78%) + cla y (1 5%) + quartz (3% ) + opaques (3%) + co llophane (1 %). 

Mixed chemical and clastic sedimentary. Weak fine bedding defin es a weakly 
directed fabric. 

Detrital Framework Grains (33%) are 280-1400 pm calcite foss ils (30%) + quartz silt 
(3%) + collophane fo!;'>s il s (1 %). Contacts between grains are floating to tangential. 

Matrix/Cement (67%) is composed of ca lcite + clay + opaques. 

No other alteration features were observed. 

Format: 27 x 46 111111 Finish: STD Stains: [ARS + PF] (right liz) Cover: PLA 

1037-18 07018 17.ipgIDAY/3X1TTZ SILTY FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen . 
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1037 ·18 07023 1 0.jpg/XPLl28XITTZ SILTY FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments . 

3315 NE 1121h Ave. , Su ile 898 Vancouver, WA 98682·8733 U.S.A. (877)·838·2950 www.pelrography.com 

No. TXUT·001 ·PR·010 
QA File Number: TXUT·001 

APPENDIX G·1 Page 23 of 31 
Revi sion 0 

1037·18 07023 10.ipa/XPLl28X1TTZ SILTY FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments . 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

1035-12 May 24,2007 

SILTY FOSSILIFEROUS LIMESTONE -- formed as a si lty foss iliferous limestone. 

Calcite (87%) + clay (5%) + opaques (5%) + qualiz (3%) + collophane «1%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrita l Framework Grains (33%) are 30 !-1m to 10 mill ca lcite fossils (30%) + qualiz 
si lt (3%) + collophane fossi ls «1 %). Contacts between grains are floating to 
tangential. 

Matrix/Cement (67%) is composed of calcite + clay + opaques. 

ALTERATION No other alteration features were observed . 

SECTIONING Format: 27 x 46 mm Finish: STD Sta ins: [ARS + PF] (right 'h) Cover: PLA 

PHOTOS 1035-12 07018 18.jpg/OAY/3X1TTZ SILTY FOSSILIFEROUS LI MESTONE showing 
typica l appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

1035-12 May 24 , 2007 

SILTY FOSSILIFEROUS LIMESTONE -- formed as a si lty fossiliferous limestone. 

Calcite (87%) + clay (5%) + opaques (5%) + qualiz (3%) + collophane «1 %). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (33%) are 30 iJm to 10 mill ca lcite fossils (30%) + quartz 
si lt (3%) + collophane fossi ls «1 %). Contacts between grains are floating to 
tangential. 

Matrix/Cement (67%) is composed of calcite + clay + opaques. 

ALTERATION No other alteration features were observed. 

SECTIONING Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right 'h ) Cover: PLA 

PHOTOS 1035-12 07018 18.jpg/OAY/3X1TTZ SILTY FOSSILIFEROUS LIMESTONE showing 
typica l appearance of hand specimen. 
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1035-12 07023 11 .jpg/XPLl28X/TTZ SILTY FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments. 
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1035-12 07023 11 .jpg/XPLl28X/TTZ SILTY FOSSILIFEROUS LIMESTONE showing typ ical 
appearance of fossil fragments. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1032-19 May 24 , 2007 

ALTERED SIL TV MARL -- form ed by alteration (secondary weakly ferroan dolom ite 
+ opaques ) from a silty marl protolith . 

C lay (43% ) + quartz (30%) + weakly ferroan dolom ite rhombs (20%) + opaques (7%). 

Mixed chemical and clastic sed imentary , non-d irected fabric. 

Detrita l Framework Grains (30%) are angular, 40-190 fJlll qualiz (30%). Contacts 
between grains are floating to tangential. 

Matrix/Cement (70%) is composed of clay + [calcite (?) completely altered to euhedral 
rhombs of weakly ferroan dolomite] + opaques. 

No other alteration featu res were observed. 

Format : 27 x 46 mm Finish: STO Stains: [ARS + PF) (right Y» Cover: PLA 

1032-19 07018 19.jpg/DAY/3X1TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1032-19 May 24 , 2007 

ALTERED SIL TV MARL -- formed by alteration (secondary weakly ferroan dolomite 
+ opaques) from a silty III al'l protolith. 

Clay (43%) + quartz (30%) + weakly ferroan dolomite rhombs (20%) + opaques (7%). 

Mixed chemical and clastic sedimentary, non-d irected fabric. 

Detrital Framework Grains (30%) are angular, 40-190 fJlll quali z (30%). Contacts 
between grains are floating to tangentia l. 

Matrix/Cement (70%) is composed of clay + [calcite (?) completely altered to euhed ral 
rhombs of weakly ferroan dolomite] + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STD Stains: [ARS + PF) (right Y» Cover: PLA 

1032-19 07018 19.ipgIDAY/3X1TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 
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1032-19 
quartz silt. 

07023 12.ipg/XPLl57X/TTZ ALTERED SILTY MARL showing typical appearance of 
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1032-19 
quartz silt. 

07023 12.ipg/XPLl57X/TTZ ALTERED SILTY MARL showing typical appearance of 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1031-16 May 24,2007 

ALTERED SILTY MARL -- formed by alteration (secondary weakly ferroan dolomite 
+ opaques ) from a silty marl protolith . 

Clay (55%) + quartz (20%) + weaklyferroan dolomite rhombs (15%) + opaq ues (10%). 

Mixed chemical and clastic sed imentary, non-di rected fabric. 

Detrital Framework Grains (20%) are angu lar, 20-50 jJm quartz (20%). Contacts 
between grains are floating. 

Matrix/Cement (80% ) is composed of clay + [calcite (?) completely altered to euhedral 
r!lombs of weakly ferroa n dolomite] + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right !I,) Cover: PLA 

1031-16 07018 20.jpg/DAY/3X/TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1031-16 May 24,2007 

ALTERED SILTY MARL -- formed by alteration (secondary weakly ferroan dolomite 
+ opaques) from a silty marl protolith . 

Clay (55%) + quartz (20%) + weakly ferroan dolom ite rhombs (15%) + opaq ues (10%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (20%) are angu lar, 20-50 (..lm quartz (20%). Contacts 
between grains are floating . 

Matrix/Cement (80%) is composed of clay + [calcite (?) completely altered to euhedral 
rhombs of weakly ferroan dolomite] + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right )1,) Cover: PLA 

1031-16 07018 20.jpg/DAY/3X/TTZ ALTERED SILTY MARL showing typical 
appearance of hand specimen. 
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1031 -16 
quartz silt. 

07023 13.ipg/XPLl57X/TTZ ALTERED SILTY MARL showing typical appearance of 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1031 -10 May 24,2007 

ALTERED SILTY FOSSILIFEROUS LIM ESTONE -- formed by alteration from a si lty 
fossiliferous limestone. 

Calcite (63%) + euhedral dolomite rhombs (20%) + quartz (10%) + opaques (6%) + 
collophane (1 % ). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (61 %) are 50-200 !Jm ca lcite foss ils + intraclasts (50% ) + 
quartz silt (10%) + collophane fossils (1 %). Contacts between gra ins are mostly 
tangential. 

Matrix/Cement (39%) is composed of [ca lcite moderately altered to dolomite] + 
opaques . 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right y, ) Cover: PLA 

1031 -10 07018 21 .ipq/DAY/3XJTTZ ALTERED SILTY FOSSILIFEROUS 
LIMESTONE showing typical appearance of hand specimen. 
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ROCK NAME 
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TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

1031 -10 May 24,2007 

ALTERED SILTY FOSSILIFEROUS LIMESTONE -- formed by alteration from a silty 
fossiliferous limestone. 

Calcite (63%) + euhedral dolomite rhombs (20%) + quartz (10%) + opaques (6%) + 
collophane (1 %). 

Mixed chemical and clastic sedimentary, non-directed fabric . 

Detrital Framework Grains (61 %) are 50-200 !Jm calcite foss ils + intraclasts (50%) + 
quartz silt (10%) + collophane fossils (1 %). Contacts between grains are mostly 
tangential. 

Matrix/Cement (39%) is composed of [ca lcite moderately altered to dolomite) + 
opaques . 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right ;1,) Cover: PLA 

1031 -10 0701821.ipq/DAY/3XJTTZ ALTERED SILTY FOSSILIFEROUS 
LI MESTONE showing typical appearance of hand specimen. 
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1031 -10 07023 14.ioq/XPLl28XfTTZ ALTERED SILTY FOSSILIFEROUS LIMESTONE showing 
typical appearance of fossil fragments and abundant tiny rhombs of dolomite in matrix/cement. 
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1031 ·10 07023 14.jog/XPLl28XfTTZ ALTERED SILTY FOSSILIFEROUS LIMESTONE showing 
typical appearance of fossil fragments and abundant tiny rhombs of dolomite in matrix/cement. 
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Clay minerals common in altered rocks must often be identified by X-ray diffraction either 
because their optic properties are not diagnostic or because they are too fine gra ined to be reliably 
identified by optica l methods. The term "clay" is used herein to denote fine grained phyllosilicates 
in genera l. Under ideal conditions, it is often possible to optica lly discriminate between 4 major 
groups: kaolinite, smectite , mica (including illite), and chlorite. This is done whenever cond itions 
permit . 

The term "sericite" is applied to fine grained colorless phyllosi licates that show upper 2nd 
order maximum interference colors . These could include muscovite, illite, paragonite, lepidolite, 
margarite, clintonite, pyrophyllite, and talc. The term "intermediate clay" is appl ied to fine grained 
very pale or colorless phyllosilicates that show upper 1 st order maximum interference colors. 
These are probably dominated by chlorite, smectite, and mixed-layer illite/smectite. 

The term "opaques" is used to refer to all materials opaque (and sometimes semi-opaque) 
to transmitted light. The term "FEOH" is herein used to indicate fine grained , yellowish to redd ish 
brown , earthy materials of varying opacity in transmitted light. FEOH is probably mostly Fe oxy
hydroxides but may sometimes include sphalerite, realgar, orpiment, ja rosite , a number of Mn oxy
hydroxides, and organic matter. 

Particle size distributions are given as (A-B I_lin), where A and B are the median and largest 
particle sizes, respectively, in microns. A question mark (7) in the position of A or B indicates that 
the value of A or B was indeterminate, probably because of excessively large or small particle size 
or statistically insignificant numbers of particles. 

Mineral abundances are visual estimates. For multi-lithologic materials (cuttings, etc ... ), 
mineralogy, textures , and alteration are described only for the dominant lithology. 

Section preparation codes are as follows : (1) Format: 27 x 46mm, 51 x 76 mm, or 1" round ; 
(2) Finish : standard lapping (STD) or polished (POL); (3) Stains: sodium cobaltinitrite (SCN) , 
alizarin red S (ARS), potassium ferricyanide (PF) , and barium chloride + potassium rhodizonate 
(BCPR); and (4) Cover: none, permanent Loctite acrylic (PLA), or removable Canada Balsam 
(RCB). 

Photomicrograph captions/labels contain the fo llowing items of information in consecutive 
order separated by forward slashes: (1) sample identification ; (2) image file name composed of 
' film roll number_frame number.jpg"; (4) illumination; (5) field of view (FOVL and (6) the job 
identification number. "PPL" indicates plane-polarized light; "XPL indicates cross-polarized light; 
"R" indicates reflected light. "550" means that a 550 nanometer wavelength plate was inserted in 
the light path . "C" indicates that the substage condenser was in (sometimes used for Fe-oxides). 
"0" indicates substage condenser in an oblique position. These various illuminations can be 
combined. "CON" indicates conoscopic illumination. POL means that a polarizing filter was used 
with the lens, and DAY means the sample was photographed in diffused daylight. 

Features on photomicrographs are indicated by the number of the feature in the 
ALTERATION section of the text or by a mineral name abbreviation: Quartz, Plagioclase, K
feldspar, sericite, biot ite, ferroan calcite, actinolite. 

A question mark after a rock or mineral name in a petrographic description means that there 
is uncertainty about the identification of that rock or mineral. 
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Clay minerals common in altered rocks must often be identified by X-ray diffraction either 
because their optic properties are not diagnostic or because they are too fine grained to be rel iably 
identified by optical methods . The term "clay" is used herein to denote fine grained phyllosilicates 
in general. Under ideal cond itions, it is often possible to optica lly discriminate between 4 major 
groups: kaolinite, smectite, mica (including illite), and ch lorite. This is done whenever cond itions 
permit . 

The term "sericite" is applied to fine gra ined colorless phyllosil icates that show upper 2nd 
order maximum interference colors . These could include muscovite , illite, paragonite, lepidolite, 
margarite, clintonite, pyrophyllite, and talc. The term "intermediate clay" is appl ied to fine grained 
very pale or colorless phyllos ilicates that show upper 1 st order maximum interference colors. 
These are probably dominated by chlorite, smectite, and mixed-layer ill ite/smectite. 

The term "opaques" is used to refer to all materials opaque (and sometimes semi-opaque) 
to transmitted light. The term "FEOH" is herein used to indicate fine grained , yellowish to redd ish 
brown, earthy materials of varying opacity in transmitted light. FEOH is probably mostly Fe oxy
hydroxides but may sometimes include sphalerite, realgar, orpiment, jarosite, a number of Mn oxy
hydroxides, and organic matter. 

Particle size distributions are given as (A-B !Jm), where A and B are the median and largest 
particle sizes, respectively, in microns. A question mark (?) in the position of A or B indicates that 
the value of A or B was indeterminate, probably because of excessively large or small particle size 
or statistically insignificant numbers of particles. 

Mineral abundances are visual estimates. For multi-li tholog ic materials (cuttings, etc ... ), 
mineralogy, textures , and alteration are described only for the dominant lithology. 

Section preparation codes are as fo llows: (1) Format: 27 x 46 mm, 51 x 76 mm, or 1" round ; 
(2) Finish: standard lapping (STD) or polished (POL); (3) Stains: sodium cobalt initrite (SCN), 
alizarin red S (ARS), potassium ferricyanide (PF) , and barium chloride + potassium rhodizonate 
(BCPR); and (4) Cover: none, permanent Loctite acrylic (PLA) , or removable Canada Balsam 
(RCB). 

Photomicrograph captions/labels contain the fo llowing items of information in consecutive 
order separated by forward slashes: (1) sample identification ; (2) image file name composed of 
' film roll number_frame Ilumber.jpg·'; (4) illumination; (5) field of view (FOVL and (6) the job 
identification number. "PPL" indicates plane-polarized light ; "XPL indicates cross-polarized light; 
"R" indicates reflected light. "550" means that a 550 nanometer wavelength plate was inserted in 
the light path . "C" indicates that the substage condenser was in (sometimes used for Fe-oxides). 
"0" indicates substage condenser in an oblique position . These various illuminations can be 
combined. "CON" indicates conoscopic illumination. POL means that a polarizing filter was used 
with the lens, and DAY means the sample was photographed in diffused daylight. 

Features on photomicrographs are indicated by the number of the feature in the 
ALTERATION section of the text or by a mineral name abbreviation : Quartz, Plagioclase, K
feldspar, sericite, biotite, ferroan calcite, actinolite. 

A question mark after a rock or mineral name in a petrographic description means that there 
is uncertainty about the identification of that rock or mineral. 
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This report presents the resu lts of a petrographic study conducted on selected samples co llected 
from the proposed Comanche Peak Nuclear Station COL project site. The evaluated samples were 
provided by Rick Ortiz, William Lettis & Associates, Inc., Valencia, CA. The following samples 
were eva luated: 

Sample No. 
B1012 HS-1 
B1012 HS-2 
B101 2 HS-3 
B1012 HS-4 
B1012 HS-5 
B1012 HS-6 
B1012 HS-7 
B1012 HS-8 
B1012 HS-9 
B1012 HS-10 
B1012 HS-11 
B1012 HS-12 
B1012 HS-13 
B1012 HS-1 4 
B1012 HS-15 
B1012 HS-16 
B1012 HS-17 
B1012 HS-'18 
B1012 HS-19 
B1012 HS-20 
B1012 HS-21 
STA 34 HS-22 
STA 38 HS-23 
STA 42-A HS-24 
STA 42-A HS-25 

Genera l Comments 

Protol ithologies are dominated by fossiliferous limestones with lesser silty claystones and 
sandstones. Many samples show water sensitivity, suggesting that the clay is dominantly smectite. 
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This report presents the results of a petrographic study conducted on selected samples collected 
from the proposed Comanche Peak Nuclear Station COL project site. The evaluated samples were 
provided by Rick Ortiz, William Lettis & Associates, Inc., Valencia , CA. The following samples 
were evaluated: 

Sample No. 
B1012 HS-1 
B1012 HS-2 
B1012 HS-3 
B1012 HS-4 
B1012 HS-5 
B1012 HS-6 
B1012 HS-7 
B1012 HS-8 
B1012 HS-9 
B1012 HS-10 
B1012 HS-11 
B1012 HS-12 
B1012 HS-13 
B1012 HS-14 
B1012 HS-15 
B1012 HS-16 
B1012 HS-17 
B1012 HS-18 
B1012 HS-19 
B1012 HS-20 
B1012 HS-21 
STA 34 HS-22 
STA 38 HS-23 
STA 42-A HS-24 
STA 42-A HS-25 

General Comments 

Protolithologies are dominated by fossiliferous limestones with lesser silty claystones and 
sandstones. Many samples show water sensitivity, suggesting that the clay is dominantly smectite. 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-1 August 21, 2007 

FOSSILIFEROUS LIMESTONE·· probablyforrned as a fossiliferous marine limestone. 

Calcite (99%) + opaques (1%) + col lophane «1%). 

Mixed chemical and clastic sed imentary. Preferential orientation of the long axes of 
fossil fragments defines a weakly directed fabric. 

Detrital Framework Grains (50%) are round, 4000·6000 pm ca lcite fossil fragments 
(50%) + collophane fossil fragments «1 %). Contacts between gra ins are tangential. 

Matrix/Cement (50%) is composed of sparry calcite (49% ) + opaques (1 %). 

No other alteration features were observed. 

Format : 27 x 46 mm Finish: STO Stains: [ARS + PF] (right 1/2) Cover: PLA 

81012 HS·1 07031 01 .ipq/DAY/3X/TZJ FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTION ING 

PHOTOS 

81012 HS-1 August21,2007 

FOSSILI FEROUS LlMESTONE-- probablyforrned as a foss iliferous marine limestone. 

Calcite (99%) + opaques (1%) + collophane «1%). 

Mixed chemical and clastic sed imentary. Preferential orientation of the long axes of 
fossi l fragments defines a weakly directed fabric. 

Detrital Framework Grains (50%) are round, 4000-6000 jJm calcite fossil fragments 
(50%) + co llophane fossil fragments «1 %). Contacts between grains are tangential. 

Matrix/Cement (50% ) is composed of sparry ca lcite (49% ) + opaques (1 %). 

No other alteration features were observed. 

Formal : 27 x 46 mm Finish: STO Stains: [ARS + PF] (right 1/2) Cover: PLA 

8 101 2 HS-1 07031 01 .jpgIDAY/3X/TZJ FOSSILIFEROUS LIM ESTON E showing 
typical appearance of hand specimen . 
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81012 HS-1 07035 11 .jpo/XPLl28X/TZJ FOSSILIFEROU S LIM ESTON E showing typical 
appearance of preferentially oriented fossil fragments . 
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81012 HS-1 07035 11 .iDQ/XPLl28X/TZJ FOSSILIFEROUS LIM ESTON E showing typical 
appearance of preferentially oriented fossil fragments. 
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SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTION IN G 

PHOTOS 

81012 HS-2 August 21 , 2007 

SIL TY DOLOMITE -- probab ly formed by alteration (secondary weakly ferroan 
dolomite + opaques) of a silty carbonate proto lith . 

Weakly ferroan dolomite (88%) + qual1z (5%) + opaques (5%) + collophane (2%). 

Mixed chemical and clast ic sed imentary, non-directed fabric. 

Detrital Framework Grains (7% ) are angular, 40-1680 IJm quartz (6%) + collophane 
foss il fragments (2%). Contacts between grains are floating . 

Matrix/Cement (93%) is composed of microsparry weakly ferroan dolomite . 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right 1/2) Cover: PLA 

B1012 HS-2 07031 02 .ipg/DAY/3X/TZJ 
appearance of hand specimen. 
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ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTION IN G 

PHOTOS 

81012 HS-2 August 21 , 2007 

SIL TY DOLOM ITE -- probably formed by alteration (secondary weakly ferroan 
dolomite + opaques) of a silty carbonate proto lith. 

Weakly ferroan dolomite (88%) + qual1z (5%) + opaques (5%) + collophane (2%). 

Mixed chemical and clastic sedimentary, non-d irected fabric . 

Detrital Framework Grains (7%) are angular, 40-1680 iJm quartz (6%) + collophane 
foss il fragments (2% ). Contacts between grains are floating . 

Matrix/Cement (93%) is composed of microsparry weakly ferroan dolomite . 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right 1/2) Cover: PLA 

B1012 HS-2 07031 02. ipg/DAY/3X/TZJ 
appearance of hand specimen. 
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B 1 012 HS-2 07035 12.iDg/XPLl57X/TZJ SILTY DOLOMITE showing typical appearance of sparry 
weakly ferroan dolomite and scattered quartz grains. 
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B 1 012 HS-2 07035 12.iog/XPLl57X/TZJ SILTY DOLOMITE showing typical appearance of sparry 
weakly ferroan dolomite and scattered quartz grains. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-3 August 21, 2007 

FOSSILIFEROUS LlMESTONE-- probably formed as a fossiliferous marine lim estone . 

Calcite (93%) + opaques (5%) + quartz (2%). 

Mixed chemical and clastic sed imentary. Weak preferentia l orientation of the long 
axes of fossil fragments defines a weakly directed fabric. 

Detrital Framework Grains (50%) are subround , 280-380 pm ca lcite foss il fragments 
(48% ) + quartz si lt (2%). Contacts between gra ins are tangential. 

Matrix/Cement (50%) is composed of micritic calcite + opaques. 

No other alteration features were observed . 

Format : 27 x 46 mm Finish: STD Stains: lARS + PF] (right 1/2) Cover: PLA 

81012 HS-3 0703 1 03. jDOIDAY/3X1TZJ FOSSILIFEROUS LIMESTON E showing 
typical appearance of hand specimen. 
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ROCK NAME 
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PHOTOS 

81012 HS-3 August 21 , 2007 

FOSSILIFEROUS LlMESTONE-- probably formed as a fossiliferous marine limestone. 

Calcite (93%) + opaques (5%) + quartz (2%). 

Mixed chemica l and clastic sedimentary. Weak preferential orientation of the long 
axes of fossil fragments defines a weakly directed fabric . 

Detrital Framework Grains (50%) are subround, 280-380 IJm ca lcite fossil fragments 
(48%) + quartz si lt (2%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of micritic ca lcite + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mm Finish: STD Stains: lARS + PF] (right 1/2) Cover: PLA 

81012 HS-3 0703 1 03.iDQ/DAY/3XJTZJ FOSSILIFEROUS LIMESTON E showing 
typical appearance of hand specimen. 

Page 8 of 53 



No. TXUT·001 ·PR·010 
QA Fi le Number: TXUT·001 

81012 HS-3 07035 13.ipg/XPLl28X/TZJ 
appearance of fossil fragments in micrite matrix. 
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FOSSILIFEROUS LIMESTONE showing typical 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTION IN G 

PHOTOS 

81012 HS-4 August 21, 2007 

FOSSILIFEROUS LlMESTONE-- probably formed by alteration (secondary weakly 
ferroan dolomite) of a fossiliferous marine lin"iestone. 

Calcite (45%) + weakly ferroan dolomite (40%) + clay (6%) + opaques (6%) + quartz 
(3%). 

Mixed chemica l and clastic sed imentary, non-directed fabric. 

Detrital Framework Grains (33%) are subround , 3-10 mm calcite fossil fragments 
(30%) + quartz silt (3%). Contacts between grains are floating. 

Matrix/Cement (67%) is composed of [calcite moderately altered to weakly ferroan 
dolomite] + clay + opaques. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right 1/2) Cover: PLA 

81012 HS-4 07031 04 .IP9/OAY/3X/TZJ FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen. 
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81012 HS-4 August 21, 2007 

FOSSILIFEROUS LlM ESTON E-- probably formed by alteration (secondary weakly 
ferroan dolomite) of a foss iliferous marine limestone. 

Calcite (45%) + weakly ferroan dolomite (40% ) + clay (6%) + opaques (6%) + quartz 
(3%). 

Mixed chemica l and clastic sed imentary, non-d irected fabric. 

Detrital Framework Grains (33%) are subround , 3- 10 mm ca lci te foss il fragments 
(30%) + quartz silt (3%). Contacts between grains are floating . 

Matrix/Cement (67%) is composed of [calcite moderately altered to weakly ferroan 
dolomite] + clay + opaques. 

No other alteration features were observed . 

Format: 27 x 46 mill Finish: STO Stains: [ARS + PF] (right 1/2) Cover: PLA 

81 01 2 HS-4 07031 04 .IPgIDAY/3X/TZJ FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen. 

Page 10 of 53 



No. TXUT·001 · PR·010 
QA File Number: TXUT ·001 

APPENDIX G·2 Page 12 of 54 
Revision 0 

81012 HS-4 07035 ·14.jog/XPLl28X/TZJ FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments in matrix/cement dominated by [calcite moderately altered to weakly 
ferroan dolomite]. 

Page 11 of 53 

No. TXUT ·001 -PR·01 0 
QA File Number: TXUT·001 

APPENDIX G-2 Page 12 of 54 
Revision 0 

81012 HS-4 07035 14.jpg/XPLl28X/TZJ FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments in matrix/cement dominated by [calcite moderately altered to weakly 
ferroan dolomite). 

Page 11 of 53 



No. TXUT·001·PR·010 APPENDIX G·2 Page 13 of 54 
Revision 0 QA Fi le Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

81012 HS-5 Augu st 21, 2007 

SIL TY CLAYSTONE -- probably formed as a silty mudstone. 

Clay (58%) + quartz (20%) + weakly ferroan dolomite (12%) + opaques (10%). 

Clastic sedimentary. Alternating clay- and silt-rich laminae define a moderately directed 
fabric . 

Detrital Framework Grains (20%) are angular 30-100 I-lm quartz (20%). Contacts 
between grains are floating. 

Matrix/Cement (80%) is composed of clay + weakly ferroan dolomite rhombs + 
opaques. 

No other alteration features were observed. 

Format: 27 x 46 mrn Finisil: STD Stains: lARS + PF] (rigilt Y2 ) Cover: PLA 

B1012 HS-5 07031 05.jpgIDAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 

--
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No. TXUT·001-PR·010 APPENDIX G·2 Page 13 of 54 
Revision 0 QA Fi le Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

81012 HS-5 August 21, 2007 

SIL TY CLAYSTONE -- probably formed as a silty mudstone. 

Clay (58%) + quartz (20%) + weakly ferroan dolomite (12%) + opaques (10%). 

Clastic sedimentary. Alternating clay- and silt-rich laminae define a moderately directed 
fabric. 

Detrital Framework Grains (20%) are angular 30-100 !-lm quartz (20%). Contacts 
between grains are floating. 

Matrix/Cement (80%) is composed of clay + weakly ferroan dolomite rhombs + 
opaques. 

No other alteration features were observed. 

Format: 27 x 46 mrn Finish: STO Stains: lARS + PF] (right Y:. ) Cover: PLA 

B1012HS-5 0703105. iog1DAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 

Page 12 of 53 



No. TXUT·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 14 of 54 
Revision 0 

B1012 HS-5 07035 15. jpg /XPLl28X/TZJ SILTY CLAYSTONE showing typical appearance 
dominated by clay with scattered quartz silt grains. 

Page 13 of 53 

No. TXUT·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 14 of 54 
Revision 0 

81012 HS-5 07035 15. jpg /XPLl28X/TZJ SI L TY CLA YSTON E showing typical appearance 
dominated by clay with scattered quartz silt grains. 

Page 13 of 53 



No. TXUT ·001 ·PR·01 0 APPENDIX G·2 Page 15 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

81012 HS-6 August 21 , 2007 

ALTERED FOSSILIFEROUS LlM ESTONE-- probably formed by alteration (secondary 
calcite) of a fossiliferous marine limestone. 

Calcite (92%) + quartz (4%) + clay (2%) + opaques (2%). 

Mixed chemical and clastic sed imentary, non-directed fabric. 

Detrita l Framework Grains (54%) are 200-1200 !Jm ca lcite fossi l fragments (50%) + 
quartz silt (4%). Contacts between grains are floating to tangentia l. 

Matrix/Cement (46%) is composed of micritic ca lcite (42% ) + clay (2%) + opaques 
(2%). 

ALTERATION Alteration features in relative chronologica l orderfrom oldest to youngest are: (1) ve ins 
of ca lcite. 

SECTION IN G Format: 27 x 46 mm Finish: STO Stains: [ARS + PF) (right 1/2) Cover: PLA 

PHOTOS B 1012 HS-6 07031 06 .iog/DAY/3X/TZJ ALTERED FOSSILIFEROUS LIM ESTONE 
showing typical appearance of hand specimen . 

, .J 

Page 14 of 53 

No. TXUT ·001 ·PR·01 0 APPEND IX G·2 Page 15 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

81012 HS-6 August 21 , 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably form ed by alteration (secondary 
calcite) of a fossiliferous marine limestone. 

Ca lcite (92%) + quartz (4%) + clay (2%) + opaques (2%). 

Mixed chemical and clastic sed imentary, non-directed fabric . 

Detrital Framework Grains (54%) are 200-1200 iJm ca lcite fossi l fragments (50%) + 
quartz si lt (4%). Contacts between grains are floating to tangential. 

Matrix/Cement (46%) is composed of micritic ca lcite (42%) + clay (2%) + opaques 
(2%). 

ALTERATION Alteration features in relative chronologica l order from oldest to youngest are: (1) veins 
of calcite. 

SECTION IN G Format: 27 x 46 mm Finish: STO Stains: [ARS + PF) (right 1/2) Cover: PLA 

PHOTOS B1012 HS-6 07031 06.iDg/DAY/3X/TZJ ALTERED FOSSILIFEROUS LIMESTONE 
showing typical appearance of hand specimen. 

Page 14 of 53 



No. TXUT·001·PR·010 
QA Fi le Number: TXUT·001 

APPENDIX G·2 Page 16 of 54 
Revis ion 0 

B 1012 H S-6 07035 16.lpo/XPLl28XrrZJ ALTERED FOSSI LI FEROUS LI MESTON E showing typical 
appearance of fossil fragments in micrite matrix. 

Page 15 of 53 

No. TXUT-001 -PR-010 
QA File Number: TXUT-001 

APPENDIX G-2 Page 16 of 54 
Revision 0 

81012 HS-6 07035 16.!pQ/XPLl28XfTZJ ALTERED FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossi l fragments in micrite matrix. 
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No. TXUT ·001 ·PR·01 0 APPENDIX G·2 Page 17 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

8 101 2 HS-7 August 21, 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by cataclasis of a 
fossiliferous marine limestone. 

Calcite (90%) + opaques (6%) + quartz (2%) + clay (2%). 

Mixed chem ical and clastic sedimenta ry. Cataclasis and preferred orientation of 
elongate fossil fragments define a weakly directed fabric . 

Detrital Framework Grains (52%) are 1120-4800 pm calcite fossil fragments (50%) + 
quartz silt (2%). Contacts between grains are floating to tangential. 

Matrix/Cement (48%) is composed of micritic ca lcite (40%) + opaques (6%) + clay 
(2%). 

ALTERATION Alteration features in relative chronological order from oldest to youngest are: (1) 
cataclasis. 

SECTIONIN G Format : 27 x 46 mm Finish: STO Stains: lARS + PF] (right 1/2) Cover: PLA 

PHOTOS 81012 HS-7 07031 07 .joq/DAY/3X1TZJ ALTERED FOSSILIFEROUS LIM ESTON E 
showing typical appearance of hand specimen. 

Page 16 of 53 

No. TXUT ·001 ·PR·01 0 APPENDIX G·2 Page 17 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

81012 HS-7 August 21, 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by cataclasis of a 
fossiliferous marine limestone. 

Calcite (90%) + opaques (6%) + quartz (2%) + clay (2%) . 

Mixed chem ical and clastic sedimentary. Cataclasis and preferred orientation of 
elongate fossi l fragments define a weakly directed fabric . 

Detrital Framework Grains (52%) are 1120-4800 !Jm calcite fossi l fragments (50%) + 
quartz silt (2%). Contacts between grains are f loating to tangential. 

Matrix/Cement (48%) is composed of micritic ca lcite (40%) + opaques (6%) + clay 
(2%). 

ALTERATION Alteration features in re lative chronologica l order from oldest to youngest are: (1) 
cataclasis. 

SECTIONING Formal : 27 x 46 mm Finish: STO Stains: lARS + PF] (right 1/2) Cover: PLA 

PHOTOS 81012 HS-7 07031 07 .jpg/DAY/3X/TZJ ALTERED FOSSILIFEROUS LIM ESTON E 
showing typical appearance of hand specimen. 
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No. TXUT·001 ·PR·010 
QA File Number: TXUT·001 

APPENDIX G·2 Page 18 of 54 
Revision 0 

81012 HS-7 07035 17.jpo/XPLl28X1TZJ ALTERED FOSSILIFEROUS LlMESTONEsilowing typical 
appearance of foss il fragments in micrite matrix. 

Page 17 of 53 

No. TXUT·001 ·PR·010 
QA File Number: TXUT·001 

APPENDIX G·2 Page 18 of 54 
Revis ion 0 

81012 HS-7 07035 17.jpg/XPLl28X1TZJ ALTERED FOSSILIFEROUS LlMESTONEsilowing typical 
appearance of fossil fragments in micrite matrix. 

Page 17 of 53 



No. TXUT -001 -PR-01 0 APPENDIX G-2 Page 19 of 54 
Revision 0 QA File Number: TXUT -001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

81012 HS-8 August 21, 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by alteration (secondary 
dolomite) of a fossiliferous marine limestone . 

Calcite (45%) + dolomite (45%) + quartz (5%) + opaques (4%) + clay (1 %) + 
collophane «1%). 

Mixed chemical and clastic sedimentary, non-directed fabric . 

Detrital Framework Grains (30%) are 100-600 pm calcite pellets (20%) + calcite fossil 
fragments (10%) + quartz silt (5%) + collophane «1 %). Contacts between grains are 
floating. 

Matrix/Cement (70%) is composed of micritic calcite + microsparry dolomite. 

ALTERATION Alteration features in relative chronological order from oldest to youngest are: (1) 
calcite matrix moderately altered to dolomite. 

SECTIONING Format : 27 x 46 mm Finish: STD Stains: [ARS + PF] (right 1/2) Cover: PLA 

PHOTOS 81012 HS-8 07031 08.jog/DAY/3X1TZJ ALTERED FOSSILIFEROUS LIMESTONE 
showing typical appearance of hand specimen. 

.. 

Page 18 of 53 

No. TXUT-001-PR-010 APPENDIX G-2 Page 19 of 54 
Revision 0 QA File Number: TXUT -001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

8101 2 HS-8 August 21,2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by alteration (secondary 
dolom ite) of a fossi liferous marine limestone . 

Ca lcite (45%) + dolomite (45%) + quartz (5%) + opaques (4% ) + clay (1 %) + 
collophane «1%). 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrita l Framework Gra ins (30%) are 100-600 pm calcite pe llets (20%) + calcite fossi l 
fragments (10%) + quartz si lt (5%) + co llophane « 1 %). Contacts between grains are 
floating . 

Matrix/Cement (70%) is composed of micritic calcite + microsparry dolom ite . 

ALTERATION Alteration features in re lative chronologica l order from oldest to youngest are: (1) 
ca lcite matrix moderately altered to dolomite . 

SECTIONING Format : 27 x 46 mm Finish: STD Stains: lARS + PF] (right 1/2) Cover: PLA 

PHOTOS B1012HS-8 07031 08.jpo/DAY/3X1TZJ ALTERED FOSSILIFEROUS LIMESTONE 
showing typical appearance of hand specimen . 

. - .. 

Page 18 of 53 



No. TXUT·001 ·PR·01 0 
QA File Num ber: TXUT·001 

APPENDIX G·2 Page 20 of 54 
Revision 0 

81 01 2 HS-8 07035 18.jpg/XPLl28XfTZJ ALTERED FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments in matrix/cement of micritic calcite + microsparry dolomite. 

Page 19 of 53 

No. TXUT·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 20 of 54 
Revision 0 

B1012HS-8 07035 18.jpg/XPLl28XfTZJ ALTERED FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossil fragments in matrix/cement of micritic calcite + microsparry dolomite. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 21 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCKNAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

8 1012 HS-9 August 21, 2007 

ALTERED FOSSILIFEROUS Ll MESTONE-- probably formed by alteration (secondary 
dolom ite) of a foss ili ferous marine limestone. 

Dolomite (62%) + ca lcite (20%) + qualiz (8%) + opaques (8%) + co llophane (2%). 

Mixed chem ical and clastic sed imentary. Poorly developed fine bedd ing defines a 
weakly directed fabric. 

Detrital Framework Grains (30%) are 40-1000 I-'m ca lcite pellets (10%) + calcite foss il 
fragments (10%) + qualiz silt (8%) + co llophane (2%). Contacts between grains are 
floating. 

Matrix/Cement (70%) is composed of micritic ca lcite + microsparry dolomite . 

A lteration features in relative chronologica l order from oldest to youngest are : (1) 
calcite matrix strongly altered to dolom ite. 

Format: 27 x 46 mm Finish: STO Stains: lARS + PF] (right 1/2) Cover: PLA 

B1 012HS-9 07031 09.ipq/DAY/3X/TZJ ALTERED FOSSILIFEROUS LIMESTONE 
showing typical appearance of hand specimen. 
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No. TXUT·001·PR·010 APPENDIX G·2 Page 21 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCKNAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-9 August 21 , 2007 

ALTERED FOSSILIFEROUS Ll MESTONE-- probably formed by alteration (secondary 
dolomite) of a fossiliferous marine limestone. 

Dolomite (62%) + ca lcite (20%) + quariz (8%) + opaques (8%) + co llophane (2%). 

Mixed chem ical and clastic sed imentary. Poorly developed fine bedding defines a 
weakly directed fabric. 

Detrital Framework Grains (30%) are 40-1000 I-'m ca lcite pellets (10%) + calcite fossil 
fragments (10%) + quariz silt (8%) + co llophane (2%). Contacts between grains are 
floating. 

Matrix/Cement (70%) is composed of micritic ca lcite + microsparry dolomite. 

Alteration features in relative ch ronologica l order from oldest to youngest are: (1) 
calcite matrix strongly altered to dolomite. 

Format : 27 x 46 mm Finish: STO Stains: lARS + PF) (right 1/2) Cover: PLA 

81012 HS-9 07031 09.ipgIDAY/3X/TZJ ALTERED FOSSILIFEROUS LIMESTONE 
showing typical appearance of hand specimen . 

-" 
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No, TXUT ·001 ·PR·01 0 
QA File Number: TXUT ·001 

APPENDIX G·2 Page 22 of 54 
Revision 0 

B 1012 HS·9 07035 19,jpo/XPLl28XfTZJ ALTERED FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossi l fragments and quartz si lt in a matrix/cement composed of micritic calcite + 
microsparry dolomite, 
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No. TXUT·001 ·PR·010 
QA File Number: TXUT ·001 

APPENDIX G·2 Page 22 of 54 
Revision 0 

B 1012 HS·9 07035 19.jpq/XPLl28XfTZJ ALTERED FOSSILIFEROUS LIMESTONE showing typical 
appearance of fossi l fragments and quartz si lt in a matrix/cement composed of micritic calcite + 
microsparry dolomite. 
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No. TXUT-001 -PR-01 0 APPENDIX G-2 Page 23 of 54 
Revision 0 QA File Number: TXUT-001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-10 August 21,2007 

SANDSTONE -- probably formed as a f ine quartz arenite (McBride, 1963) protolith . 

Quartz (60%) + clay (probably smectite) (35%) + opaques (5%) + K-feldspar (1 %) + 
tourmaline «1 %). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (60%) are subangular, 160-560 ~m , monoclystall ine [qualiz 
(55%) + K-feldspar (1 %)] + polycrystalline lith ic fragments of chert (4%). Contacts 
between grains are floating to tangential. 

Matrix/Cement (40%) is composed of clay. 

No other alteration fea tures were observed. 

Format : 27 x 46 mm Finish: STD Stains: lARS + PF] (right )1, ) Cover: PLA 

B1012 HS-10 07031 10.ipg/DAY/3X/TZJ SANDSTONE showing typical appearance 
of hand specimen. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 23 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-10 August 21 , 2007 

SANDSTONE .. probably formed as a fine quariz aren ite (McBride, 1963) protolith . 

Quartz (60%) + clay (probably smectite) (35%) + opaques (5%) + K-feldspar (1 %) + 
tourmaline «1%). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (60%) are subangular, 160-560 ~Ill , monoclysta lline [quartz 
(55%) + K-feldspar (1 %)] + polycrystalline li th ic fragments of chert (4%). Contacts 
between grains are floating to tangential. 

Matrix/Cement (40%) is composed of clay. 

No other alteration features were observed . 

Format : 27 x 46 mm Finish: STD Stains: lARS + PF] (right ;1, ) Cover: PLA 

B1012 HS-10 07031 10.ipg/DAY/3X/TZJ SANDSTONE showing typical appearance 
of hand specimen. 

Page 22 of 53 



No. TXUT-001-PR-010 APPENDIX G-2 
QA File Number: TXUT-001 

B1 01 2 HS-10 07035 20.jpq/XPLl28X/TZJ SANDSTONE showing typical appearance. 

Page 23 of 53 

Page 24 of 54 
Revis ion 0 

No. TXUT·001·PR·010 APPENDIX G·2 
QA Fi le Number: TXUT·001 

81012 HS-10 07035 20.jpq/XPLl28X/TZJ SANDSTONE showing typical appearance . 

Page 23 of 53 

Page 24 of 54 
Revis ion 0 



No. TXUT·001 ·PR·010 APPENDIX G·2 Page 25 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-11 August 21, 2007 

SANDSTONE -. probably formed as a fine quartz arenite (McBride , 1963) protolith. 

Quartz (50%) + clay (probably smectite) (45%) + opaques (5%) + ferroan calcite «1 %). 

Clastic sedimentary. Poorly deve loped fine bedding defines a weakly directed fabric . 

Detrital Framework Grains (50%) are subangular, 100·200 iJm , monocrysta lline quartz 
(50%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of clay (45%) + opaques (5%). 

No other alteration features were observed. 

Formal: 27 x 46 111m Finish: STO Stains: [ARS + PF] (right y, ) Cover: PLA 

B1012 HS-11 07031 11 .i pa/DAY/3X/TZJ SANDSTONE showing typical appearance 
of hand specimen. 
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No. TXUT·001 ·PR·01 0 APPENDIX G·2 Page 25 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-11 August 21, 2007 

SANDSTONE -. probably formed as a fine quartz arenite (McBride , 1963) protolith. 

Quartz (50%) + clay (probably smectite) (45%) + opaques (5%) + ferroan calcite «1 %). 

Clastic sedimentary. Poorly developed fine bedding defines a weakly directed fabric . 

Detrital Framework Grains (50%) are subangular, 100·200 !Jm , monocrystalline quartz 
(50%). Contacts between grains are tangential. 

Matrix/Cement (50%) is composed of clay (45%) + opaques (5%). 

No other alteration features were observed. 

Formal : 27 x 46 mm Finish : STO Slains: [ARS + PF] (righl y,) Cover: PLA 

B1012 HS-11 07031 11 .i pg/DAY/3X/TZJ SANDSTONE showing typical appearance 
of hand specimen. 

Page 24 of 53 



No. TXUT·001·PR·010 APPENDIX G·2 
QA Fi le Number: TXUT·001 

81012 HS-11 07035 21 .jpg/XPLl28X/TZJ SANDSTONE showing typical appearance. 

Page 25 of 53 

Page 26 of 54 
Rev ision 0 

No. TXUT·001·PR·010 APPENDIX G·2 
QA File Number: TXUT·001 

81012 HS-11 07035 21.ipg/XPLl28X/TZJ SANDSTONE showing typical appearance. 

Page 25 of 53 

Page 26 of 54 
Rev ision 0 



No. TXUT-001 -PR-010 APPENDIX G-2 Page 27 of 54 
Revision 0 QA File Number: TXUT-001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-12 August 21, 2007 

SILTY MARL -- probably formed as a clayey silty carbonate protolitll. 

Quartz (35%) + weakly ferroan dolomite (35%) + clay (probably smectite) (24%) + 
opaques (3%) + FEOH (3%). 

Clastic sedimentary. Poorly developed fine bedding defines a weakly directed fabri c. 

Detrital Framework Grains (35%) are angular, 40-110 f,Jm , monocrystalline quartz 
(35%) . Contacts between grains are floating . 

Matrix/Cement (65%) is composed of eulledral weakly ferroan dolomite rllombs (35%) 
+ clay (24%) + opaques (3%) + FEOH (3%). 

No otller alteration features were observed. 

Format : 27 x 46 mm Finish: STD Stains: [ARS + PF] (right \1, ) Cover: PLA 

81012 HS-12 0703 1 ·12.jpq /DAY/3X/TZJ SILTY MARL sllowing typical appearance 
of hand specimen. 

Page 26 of 53 

No. TXUT·001 -PR·010 APPENDIX G·2 Page 27 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

8 1012 HS-12 August 21, 2007 

SILTY MARL -- probably formed as a clayey silty carbonate protolith. 

Quartz (35%) + weakly ferroan dolomite (35%) + clay (probably smectite) (24% ) + 
opaques (3%) + FEOH (3%). 

Clastic sedimentary. Poorly developed fine bedding defines a weakly directed fabric. 

Detrital Framework Grains (35%) are angUlar, 40-110 IJm, monocrystalline quartz 
(35%). Contacts between grains are floating . 

Matrix/Cement (65%) is composed of euhedral weakly ferroan dolomite rhombs (35% ) 
+ clay (24%) + opaques (3%) + FEOH (3%). 

No other alteration features were observed. 

Format : 27 x 46 mm Finish: STD Stains: [ARS + PF] (right \1, ) Cover: PLA 

81012 HS-12 07031 '12 .jpq/OAY/3X/TZJ SILTY MARL showing typical appearance 
of hand specimen. 

Page 26 of 53 



No. TXUT·001·PR·010 
QA File Number: TXUT·001 

APPEND IX G·2 Page 28 of 54 
Revision 0 

B 101 2 HS·12 07035 22 .llJg/XPLl28X/TZJ SILTY MARL showing typical appearance of quartz grains 
in a matrix/cement dominated by euhedral weakly ferroan dolomite rhombs + clay. Red area at right is 
cemented by FEOH. 
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No. TXUT·001·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 28 of 54 
Revision 0 

8101 2 HS-12 07035 22.lpo/XPLl28X/TZJ SILTY MARL showing typical appearance of quartz grains 
in a matrix/cement dominated by euhedral weakly ferroan dolomite rhombs + clay. Red area at right is 
cemented by FEOH. 

Page 27 of 53 



No. TXUT·001·PR·010 APPENDIX G·2 Page 29 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-13 August 21,2007 

SILTY CLAYSTONE -- probably formed as a silty claystone protolith. 

Clay (probably smectite) (81%) + quartz (15%) + weakly fe rroan dolomite (2%) + 
opaques (2%). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (15%) are angular, 25·250 IJm. monocrystalline quartz 
(15%) . Contacts between grains are floating . 

Matrix/Cement (85%) is composed of clay (81 %) + euhedral weakly ferroan dolomite 
rhombs (2%) + opaques (2%). 

No other alteration features were observed. 

Format : 27 x 46 mm Finish: STD Stains: [ARS + PF) (right !/,) Cover: PLA 

B1012 HS-13 07031 13.jpg/OAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen . 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 29 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

8 1012 HS-13 August 21,2007 

SIL TY CLAYSTONE -- probably fo rmed as a silty claystone protolith. 

Clay (prolJably smectite) (81 %) + quartz (15%) + weakly fe rroan dolomite (2%) + 
opaques (2%). 

Clastic sedimentary, non-d irected fabric. 

Detrital Framework Grains (1 5% ) are angular, 25·250 jJm , monocrystalline quartz 
(15%). Contacts between grains are floating. 

Matrix/Cement (85%) is composed of clay (81 %) + euhedral weakly ferroan dolomite 
rhombs (2%) + opaques (2%). 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right Y:,) Cover: PLA 

B1012 HS·13 07031 13.jog/OAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 
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No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 30 of 54 
Revision 0 

81012 HS-13 07035 23.ipg/XPLl57X/TZJ SILTY CLAYSTONE showing typical appearance of 
scattered silt grains in a clay matrix. 
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No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 30 of 54 
Revision 0 

81012 HS-13 07035 23.jpg/XPLl57X/TZJ SILTY CLAYSTONE showing typical appearance of 
scattered silt grains in a clay matrix. 
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No. TXUT·001·PR·010 APPENDIX G·2 Page 31 of 54 
Rev ision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-14 August 21, 2007 

SILTSTONE .- probably formed as a si ltstone protolith . 

Quartz (41 %) + K-feldspar (20%) + weakly ferroan dolomite (20%) + clay (probably 
smectite) (1 5%) + opaques (3%) + detrital mica (1 %). 

Clastic sed imentary. Fine bedding defines a weakly directed fabric. 

Detrital Framework Grains (62%) are subangular, 60·320 (Jm, monocrystalline [quartz 
(41 %) + K-feldspar (20%)]. Contacts between grains are tangential to straight. 

Matrix (18%) is composed of clay + opaques. 

Cement (20%) is composed of euhedra l rhombs of weakly ferroan dolomite. 

No other alteration features were observed. 

Format : 27 x 46 mm Finish: STD Stains: SCN (top 1/2) [ARS + PF) (right Y:. ) Cover: PLA 

B101 2HS-14 07031 14.log/DAY/3X/TZJ SILTSTONE showing typical appearance of 
hand specimen. 
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No. TXUT·001·PR·01 0 APPENDIX G·2 Page 31 of 54 
Rev ision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-14 August 21, 2007 

SILTSTONE .- probably formed as a si ltstone protolith. 

Quartz (41 %) + K-fe ldspar (20%) + weakly ferroan dolomite (20%) + clay (probably 
smectite) (15%) + opaques (3%) + detrital mica (1%). 

Clastic sed imentary. Fine bedding defines a weakly directed fabric. 

Detrita l Framework Grains (62%) are subangu lar, 60·320 IJm, monocrystalline [quartz 
(4 1 %) + K·feldspar (20%)]. Contacts between grains are tangential to straight. 

Matrix (18%) is composed of clay + opaques. 

Cement (20%) is composed of euhedra l rhombs of weakly ferroan dolomite. 

No other alteration features were observed . 

Formal : 27 x 46 mm Finish: STD Stains: SeN (top 1/2) [ARS + PF) (right Y:. ) Cover: PLA 

B1 012HS·14 07031 14. log/DAY/3X/TZJ SILTSTONE showing typical appearance of 
hand specimen. 
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No. TXUT·001·PR·010 APPENDIX G·2 
QA File Number: TXUT·001 

81012 HS-14 07035 24.jpq/XPLl28X/TZJ SILTSTONE showing typical appearance. 

Page 31 of 53 

Page 32 of 54 
Revision 0 

No. TXUT·001 ·PR·010 APPEND IX G·2 
QA Fi le Number: TXUT·001 

81012 HS-14 07035 24 .jpq/XPLl28X/TZJ SILTSTONE showing typical appearance. 
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Revision 0 



No. TXUT-001 -PR-01 0 APPENDIX G-2 Page 33 of 54 
Revis ion 0 QA File Number: TXUT-001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

81012 HS-15 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a fine quartz arenite (McBride, 1963) 
protolith . 

Quartz (70%) + clay (probably smectite) (15%) + K-feldspar (10%) + kaolinite (3%) + 
dolomite (2%) + plagioclase «1%) + tourmaline «1%) + detrital mica «1 %). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric . 

Detrital Framework Grains (80%) are subangu lar to subround, 200-520 IJm, 
monocrystalline quartz (60%) + K-feldspar (10%) + plagioclase «1%) + tourmaline 
«1 %) + detrital mica «1 %). Contacts between grains are tangential. 

Matrix (18%) is composed of clay (15%) + kaolinite (3%). 

Cement (2%) is composed of dolomite. 

The following alteration features are also present but of indeterminate relative ages: (1) 
plagioclase weakly altered to clay ; and (2) detrital mica strongly altered to kaolinite. 

Format: 27 x 46 mm Finish: STD Stains: SCN (top 1/2 ) [ARS + PF] (right Yz ) Cover: PLA 

81012 HS-15 07031 15.iDg/DAY/3X/TZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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Revision 0 QA File Number: TXUT-001 

SAMPLE # 

ROCK NAME 

MIN ERALS 

TEXTURES 

ALTERATION 

SECTIONIN G 

PHOTOS 

81012 HS-15 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a fine quartz aren ite (McBride, 1963) 
protolith . 

Quariz (70%) + clay (probably smectite) (15%) + K-feldspar (10%) + kaolinite (3%) + 
dolomite (2%) + plagioclase «1 %) + tourmaline «1%) + detrital mica «1%). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric. 

Detrital Framework Grains (80%) are subangu lar to subround, 200-520 jJl1l , 

monocrystalline quartz (60%) + K-feldspar (10%) + plagioclase «1%) + tourmaline 
«1 %) + detrital mica «1 %). Contacts between grains are tangential. 

Matrix (18%) is composed of clay (15%) + kaolinite (3%). 

Cement (2%) is composed of dolomite. 

The following alteration features are also present but of indeterminate relative ages: (1) 
plagioclase weakly altered to clay ; and (2) detrital mica strongly altered to kaolinite. 

Format : 27 x 46 mm Finish: STD Stains: SCN (top 1/2 ) [ARS + PF] (right Y., ) Cover: PLA 

B1012 HS-15 07031 15.jDo/DAY/3X/TZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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No. TXUT·001 ·PR·010 
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APPENDIX G·2 Page 34 of 54 
Revi sion 0 

B1012 HS-15 07035 25.ipq/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance. 

Page 33 of 53 

No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 34 of 54 
Revision 0 

B1012 HS-15 07035 25.ipq/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance. 
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No. TXUT·001·PR·010 APPENDIX G·2 Page 35 of 54 
Revision 0 QA File Number: TXUT ·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-16 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a coarse litharenite (McBride , 1963) 
protolith. 

Quartz (60%) + dolomite (37%) + K-feldspar (3%) + tourmaline «1%) + opaques 
«1 %). 

Clastic sedimentary. Preferred orientation of elongate grains defines a weakly directed 
fabric . 

Detrital Framework Grains (90%) are round, 680-5600 I-lm, monocrystalline [quartz 
(32%) + K-feldspar (3%) + tourmaline «1 %)] + polycrystalline lithic fragments of [chert 
(28%) + dolomite and silty dolomite (27%)] . Contacts between grains are tangential. 

Matrix (0%) was not observed. 

Cement (10%) is composed of ferroan dolomite. 

No other alteration features were observed. 

Format : 27 x 46 111m Finish: STO Stains: SCN (top 1/2) [ARS + PF) (right 1'2) Cover: PLA 

B1012 HS-16 07031 16.jog/DAY/3X/TZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 35 of 54 
Revision 0 QA Fi le Number: TXUT·001 

SAMPLE # 

ROCK NAM E 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-16 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a coarse litharenite (McBride, 1963) 
protolith . 

Quartz (60%) + dolomite (37%) + K-feldspar (3%) + tourmaline «1 %) + opaques 
«1%). 

Clastic sedimentary. Preferred orientation of elongate grains defines a weakly directed 
fabric. 

Detrital Framework Grains (90%) are round, 680-5600 !Jm, monocrystalline [quartz 
(32%) + K-feldspar (3%) + tourmaline «1 %)) + polycrystalline lithic frag ments of [chert 
(28%) + dolomite and silty dolomite (27%)). Contacts between grains are tangential. 

Matrix (0%) was not observed . 

Cement (10%) is composed of fe rroan dolomite. 

No other alteration features were observed. 

Format : 27 x 46 111m Finish: STO Stains: SCN (top 1/2) [ARS + PF) (right Yz ) Cover: PLA 

B1012 HS-16 07031 16.jpg/DAY/3XJTZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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81012 HS-16 07034 01 .ipg/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance. 

Page 35 of 53 

No. TXUT ·001 ·PR·01 0 
QA File Number: TXUT·001 

APPENDIX G·2 Page 36 of 54 
Revi sion 0 

8101 2 HS-16 07034 01 .ipq/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance. 
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No. TXUT-001 -PR-010 APPENDIX G-2 Page 37 of 54 
Revision 0 QA File Number: TXUT-001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-17 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a medium litharenite (McBride, 1963) 
protolith. 

Quartz (65%) + dolomite (35%) + K-feldspar «1%) + plagioclase «1%) + opaques 
«1 %). 

Clastic sedimentary. Preferred orientation of elongate grains defines a weakly directed 
fabric. 

Detrital Framework Grains (75%) are subround, 360-1200 j.Jm, monocrystaliine [quartz 
(40%) + K-feldspar «1%) + plagioclase «1%)) + polycrystalline lithic fragments of 
[chert (25%) + dolomite and silty dolomite (10%). Contacts between grains are 
tangential. 

Matrix (0%) was not observed . 

Cement (25%) is composed of ferroan dolomite. 

No other alteration features were observed. 

Format : 27 x 46 Illill Finish: STO Stains: SCN (top 1/2) [ARS + PF] (right Y:. ) Cover: PLA 

B1012 HS-17 0703 1 17.jpa/DAY/3X/TZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 37 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-17 August 21, 2007 

ALTERED SANDSTONE -- probably formed as a medium litharenite (McBride, 1963) 
protolith. 

Quartz (65%) + dolomite (35%) + K-feldspa r «1 %) + plag ioclase «1 %) + opaques 
«1 %). 

Clastic sedimentary. Preferred orientation of elongate grains defines a weakly directed 
fabric. 

Detrital Framework Grains (75%) are subround, 360-1200 !Jm, monocrystalline [quartz 
(40%) + K-feldspar «1%) + plagioclase «1%)) + polycrystalline lithic fragments of 
[chert (25%) + dolomite and silty dolomite (10%). Contacts between grains are 
tangential. 

Matrix (0%) was not observed . 

Cement (25%) is composed of ferroan dolomite. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: SCN (top 1/2) lARS + PF] (right Yo ) Cover: PLA 

B1012 HS-17 07031 17.jpo/DAY/3XITZJ ALTERED SANDSTONE showing typical 
appearance of hand specimen. 
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Revision 0 

81012 HS-17 07034 02. jpq/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance of 
grains cemented by ferroan dolomite. 
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APPENDIX G·2 Page 38 of 54 
Revis ion 0 

8 101 2 HS-17 07034 02 .jpq/XPLl28X/TZJ ALTERED SANDSTONE showing typical appearance of 
grains cemented by ferroan dolomite. 
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No. TXUT·001·PR·010 APPENDIX G·2 Page 39 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-18 August 21, 2007 

ALTERED SILTY CLAYSTONE .- probably formed by alteration (secondary ca lcite + 
FEOH) of a silty claystone protolith . 

Quartz (30%) + clay (probably smectite) (30%) + calcite (30%) + FEOH (9%) + dolomite 
(1 %). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric. 

Detrital Framework Grains (30%) are angular, 50·180 IJm, monocrystalline quartz 
(30%). Contacts between grains are floating . 

Matrix (40%) is composed of clay (30%) + FEOH (9%) + euhedra l dolomite rhombs 
(1 %). 

Veins (30%) are composed of calcite. 

No other alteration features were observed. 

Format: 27 x 46 mm Finish : STO Stains: SCN (top 1/2) lARS + PF) (right y, ) Cover: PLA 

81012 HS-18 07031 18.iogIDAY/3XJTZJ ALTERED SILTY CLAYSTONE showing 
typical appearance of hand specimen . 
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No. TXUT·001·PR·010 APPENDIX G·2 Page 39 of 54 
Revision 0 QA Fil e Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-18 August 21, 2007 

ALTERED SILTY CLAYSTONE .. probably formed by alteration (secondary calcite + 
FEOH) of a silty claystone protolith . 

Quartz (30%) + clay (probably smectite) (30%) + calcite (30%) + FEOH (9%) + dolomite 
(1%). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric . 

Detrital Framework Grains (30%) are angular, 50·180 IJm, monocrystalline quartz 
(30%). Contacts between grains are floating. 

Matrix (40%) is composed of clay (30%) + FEOH (9%) + euhedra l dolomite rhombs 
(1 %). 

Veins (30%) are composed of calcite . 

No other alteration features were observed. 

Format: 27 x 46 mm Finish: STO Stains: SCN (top 1/2) lARS + PFJ (right y, ) Cover: PLA 

81012 HS-18 07031 18.ipqIDAY/3XJTZJ ALTERED SILTY CLAYSTONE showing 
typical appearance of hand specimen. 
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QA File Number: TXUT·001 

81012 HS-18 07034 03.jpg/XPLl28X/TZJ 
appearance of silty claystone with calcite veins . 

APPENDIX G·2 Page 40 of 54 
Rev ision 0 

ALTERED SILTY CLAYSTONE showing typical 
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No. TXUT·001 -PR·010 
QA File Number: TXUT·001 

8101 2 HS-18 07034 03.jpg/XPLl28X/TZJ 
appearance of silty claystone with calcite veins . 

APPENDIX G·2 Page 40 of 54 
Revision 0 

ALTERED SILTY CLAYSTONE showing typical 
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Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-19 August 21, 2007 

SANDSTONE -- probably formed as a medium litharenite (McBride, 1963) protolith . 

Quartz (67%) + K-feldspar (18%) + clay (15%) + tourmaline «1%). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (90%) are subround , 120-480 !lm, monocrystalline [quartz 
(52%) + K-feldspar (18%) + tourmaline «1%)] + polycrystalline lithic fragments of 
[claystone (15%) + chert (5%)] . Contacts between grains are curved. 

Matrix (0%) was not observed . 

Cement (10%) is composed of quartz overgrowths. 

No other alteration features were observed . 

Format : 27 x 46 mm Finish: STO Stains: SCN (top 1/2) lARS + PF] (right Yz ) Cover: PLA 

81012 HS-19 07031 ·19.jog/DAY/3X1TZJ SANDSTONE showing typical appearance 
of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

8 1012 HS-19 August 21, 2007 

SANDSTONE -- probably formed as a medium litharenite (McBride, 1963) protolith . 

Quartz (67%) + K-feldspar (18%) + clay (15%) + tourmaline «1 %). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (90%) are subround , 120-480 !lm , monocrystalline [quartz 
(52%) + K-feldspar (1 8%) + tourmaline «1 %)] + polycrystalline lithic fragments of 
[claystone (15%) + chert (5%)] . Contacts between grains are curved. 

Matrix (0%) was not observed . 

Cement (10%) is composed of quartz overgrowths. 

No other alte ration features were observed . 

Format: 27 x 46 mm Finish: STD Stains: SCN (top 1/2) lARS + PF] (right \1, ) Cover: PLA 

81012 HS-19 07031 ·19.jog/DAY/3X1TZJ SANDSTONE showing typical appearance 
of hand specimen. 
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No. TXUT-001-PR-010 APPENDIX G-2 
QA File Number: TXUT-001 

B1012 HS-19 07034 04. ipo/XPLl28X/TZJ SANDSTONE showing typical appearance. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 
QA File Number: TXUT·001 

B1012 HS-19 07034 04.jpq/XPLl28X/TZJ SANDSTONE showing typical appearance. 
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No. TXUT ·001 ·PR·01 0 APPENDIX G·2 Page 43 of 54 
Revision 0 QA File Number: TXUT·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-20 August 21, 2007 

SILTY CLAYSTONE -- probably formed as a silty claystone protolith . 

Clay (probably smectite) (54%) + quartz (40%) + detrital mica (2%) + carbonaceous 
matter (2%) + opaques (2%) + weakly ferroan dolomite « 1 %). 

Clastic sed imentary. Fine bedding defines a moderately directed fabric. 

Detrital Framework Grains (42%) are subangu lar, 50·120 !Jm, monocrystalline quartz 
(40%) + detrital mica (2%). Contacts between grains are f loating to tangential. 

Matrix/Cement (58%) is composed of clay (54%) + carbonaceous matter (2%) + 
opaques (2%) + euhedral weakly ferroan dolomite rhombs «1%). 

No other alteration features were observed . 

Formal: 27 x 46 mm Finish: STO Stains: [ARS + PF] (right v,) Cover: PLA 

81012 HS-20 07031 20. ioq/DAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 
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Revision 0 QA Fi le Number: TXUT ·001 

SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-20 Augu st 21, 2007 

SILTY CLAYSTONE -. probably fonned as a si lty claystone protolith . 

Clay (probably smectite) (54% ) + quartz (40%) + detrital mica (2%) + carbonaceous 
matter (2%) + opaques (2%) + weakly ferroan dolomite «1 %). 

Clastic sedimentary. Fine bedding defines a moderately directed fabric. 

Detrital Framework Grains (42%) are subangu lar, 50·120 jJm, monocrystalline quartz 
(40%) + detrital mica (2%). Contacts between grains are floating to tangential. 

Matrix/Cement (58%) is composed of clay (54%) + carbonaceous matter (2% ) + 
opaques (2%) + euhedral weakly ferroan dolomite rhombs «1 %). 

No other alteration features were observed. 

Format: 27 x 46 mill Finish: STO Stains: [ARS + PF] (right Y2) Cover: PLA 

81012 HS-20 07031 20.iDq/DAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 
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Revi sion 0 

81012 HS-20 07034 05.ipa/XPLl28XITZJ SILTY CLAYSTONE showing typica l appearance. 
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Revis ion 0 

81012 HS-20 07034 05.IPo/XPLl28X/TZJ SILTY CLAYSTONE showing typical appearance. 
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No. TXUT·001 ·PR·010 APPENDIX G·2 Page 45 of 54 
Revis ion 0 QA File Number: TXUT·001 

SAM PLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-21 August 21, 2007 

SILTY CLAYSTONE -- probably formed as a silty claystone protolith . 

Clay (probably smectite) (64%) + quartz (30%) + detrital mica (2%) + carbonaceous 
matter (2%) + opaques (2%) + weakly ferroan dolomite «1%). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric . 

Detrital Framework Grains (32%) are angular to subangular, 50-400 flm , 
monocrystal line quartz (30%) + detrital mica (2%). Contacts between grains are 
floating . 

Matrix/Cement (68%) is composed of clay (64%) + carbonaceous matter (2%) + 
opaques (2%) + euhedral weakly ferroan dolomite rhombs «1%). 

No other alteration features were observed. 

Format : 27 x 46 mm Finish : STO Stains: [ARS + PF] (right )1,, ) Cover: PLA 

B1012 HS-21 07031 21 .ipg/DAY/3XITZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

81012 HS-21 August 21 , 2007 

SILTY CLAYSTONE .. probably formed as a silty claystone protolith. 

Clay (probably smectite) (64%) + quartz (30%) + detrital mica (2%) + carbonaceous 
matter (2%) + opaques (2%) + weakly ferroan dolomite «1%). 

Clastic sedimentary. Fine bedding defines a weakly directed fabric. 

Detrital Framework Grains (32%) are angular to subangular, 50-400 [.lIn , 

monocrystalline quartz (30%) + detrital mica (2%). Contacts between grains are 
floating . 

Matrix/Cement (68%) is composed of clay (64%) + carbonaceous matter (2%) + 
opaques (2%) + euhedral weakly ferroan dolomite rhombs «1 %). 

No other alteration features were observed. 

Format : 27 x 46 111m Finish: STO Stains: [ARS + PF] (right y,, ) Cover: PLA 

B1012 HS-21 07031 21 .ipg/DAY/3X/TZJ SILTY CLAYSTONE showing typical 
appearance of hand specimen. 
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Revision 0 

81012 HS-21 07034 06 .jpg/XPLl28X/TZJ SILTY CLAYSTONE showing typical appearance . 
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Revision 0 

81012 HS-21 07034 06 .jpg/XPLl28X/TZJ SILTY CLAYSTONE showing typical appearance. 
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SAMPLE # STA 34 HS-22 

APPENDIX G·2 Page 47 of 54 
Rev ision 0 

August 21, 2007 

ROCK NAME FOSSILIFEROUS LlMESTONE-- probably formed as a fossiliferous marine limestone. 

MIN ERALS 

TEXTURES 

Calcite (98%) + FEOH (2%) + opaques «1 %) 

Mixed chemical and clastic sedimentary, non-d irected fabric. 

Detrital Framework Gra ins (75%) are round, 400-4000 !Jm ca lcite fossil fragments 
(75%). Contacts between grains are tangential. 

Matrix (10%) is composed of micritic calcite + opaques. 

Cement (15%) is composed of sparry calcite . 

ALTERATION No other alteration features were observed . 

SECTIONIN G Format: 27 x 46 mm Finish: STO Stains: [ARS + PF) (right 1/2) Cover: PLA 

PHOTOS STA34 HS-22 07031 22.jpgIDAY/3XffZJ FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen. 
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No. TXUT·001 ·PR·010 
QA Fi le Number: TXUT·001 

SAMPLE # STA 34 HS-22 

APPENDIX G·2 Page 47 of 54 
Rev ision 0 

August 21, 2007 

ROCK NAME FOSSILIFEROUS LlMESTONE·- probably formed as a fossiliferous marine limestone. 

MINERALS 

TEXTURES 

Calcite (98%) + FEOH (2%) + opaques «1 %) 

Mixed chemical and clastic sedimentary, non-directed fabric. 

Detrital Framework Gra ins (75%) are round , 400-4000 !Jm ca lcite foss il fragments 
(75%). Contacts between grains are tangential. 

Matrix (10%) is composed of micritic calcite + opaques. 

Cement (15%) is composed of sparry calcite . 

ALTERATION No other alteration features were observed. 

SECTIONING Format : 27 x 46 mm Finish: STD Stains: [ARS + PF) (right 1/2) Cover: PLA 

PHOTOS STA34 HS-22 07031 22 .j pgIDAY/3XffZJ FOSSILIFEROUS LIMESTONE showing 
typical appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

STA 38 HS-23 August 21, 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by alteration (secondary 
dolomite) of a fossiliferous marine limestone. 

Calcite (79%) + dolomite (15%) + qualiz (3%) + opaques (3% ) 

Mixed chemical and clastic sed imentary. Preferentially oriented elongate fragments 
define a weak ly directed fabric. 

Detrital Framework Grains (43%) are 0.8-10 mm ca lcite fossi l fragments (40%) + 
angular quartz silt (3% ). Contacts between grains are tangential. 

Matrix/Cement (57%) is composed of [micritic calcite weakly altered to euhedral 
dolomite] + opaques. 

ALTERATION No other alteration features were observed. 

SECTION ING Format : 27 x 46 nlnl Finish: STD Stains: [ARS + PF) (right 1/2) Cover: PLA 

PHOTOS STA 38 HS-23 07031 23 .jpg IDAY/3X/TZJ ALTER ED FOSSILIF ER OUS 
LIMESTONE showing typical appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

STA 38 HS-23 August 21, 2007 

ALTERED FOSSILIFEROUS LlMESTONE-- probably formed by alteration (secondary 
dolomite) of a fossiliferous marine limestone. 

Calcite (79%) + dolomite (15%) + quartz (3%) + opaques (3%) 

Mixed chemical and clastic sed imentary. Preferentially oriented elongate fragments 
define a weakly directed fabric . 

Detrital Framework Grains 143%) are 0.8-10 mm calcite fossil fragments (40%) + 
angular quartz silt (3% ). Contacts between grains are tangential. 

Matrix/Cement 157%) is composed of [micritic calcite weakly altered to euhedral 
dolomite] + opaques. 

ALTERATION No other alteration features were observed. 

SECTIONING Format: 27 x 46 mm Finish: STD Stains: [ARS + PF] (right 1/2 ) Cover: PLA 

PHOTOS STA 38 HS-23 07031 23.iDg IDAY/3XITZJ ALTERED FOSSILIFEROUS 
LIMESTONE showing typical appearance of hand specimen. 
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STA38 HS·23 07034 08.lpg/XPLl28XITZJ ALTERED FOSSILI FEROUS LIMESTONE showing typical 
appearance of fossil fragments in matrix dominated by micritic calcite . 
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STA38 HS-23 07034 08.lpg/XPLl28XITZJ ALTERED FOSSILIFEROUS LIMESTON E showing typical 
appearance of fossi l fragments in matrix dominated by micritic calcite. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

STA 42-A HS-24 August 21,2007 

SANDSTONE -- probably formed as a very fine subarkose (McBride, 1963) protolith. 

Quartz (80%) + K-fe ldspar (10%) + clay (10%) + tourmaline «1%). 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (90%) are subangular, 80-320 f-lm, monocrystalline [quartz 
(80%) + K-feldspar (1 0%) + tourmaline «1 %)]. Contacts between grains are tangential. 

Matrix/Cement (10%) is composed of clay. 

No other alteration features were observed . 

Format : 27 x 46 mm Finish: STD Stains: SCN (top 1/2) [ARS + PF] (right Y:. ) Cover: PLA 

STA 42-A HS-24 07031 24 .jpg /DAY/3X/TZJ 
appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

ST A 42-A HS-24 August 21, 2007 

SANDSTONE -- probably formed as a very fine subarkose (McBride, 1963) protolith. 

Quartz (80%) + K-feldspar (10%) + clay (10%) + tourmaline «1 %). 

C lastic sedimentary, non-directed fabric. 

Detrital Framework Gra ins (90%) are subangular, 80-320 !Jm , monocrysta ll ine [quartz 
(80%) + K-feldspar (1 0%) + tourmaline «1 %)] . Contacts between grains are tangential. 

Matrix/Cement (10%) is composed of clay. 

No other alteration features were observed . 

Format : 27 x 46 mm Finish: STD Stains: SCN (top 1/2 ) [ARS + PF] (right Y:. ) Cover: PLA 

STA 42-A HS-24 07031 24.jpg /DAY/3X/TZJ 
appearance of hand specimen. 
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STA 42·A HS·24 07034 09 .jpg/XPLl28X/TZJ SANDSTONE showing typical appearance. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

STA 42-A HS-2S August 21, 2007 

SANDSTONE -- probably formed as a very fine subarkose (McBride, 1963) protol ith. 

Quartz (75%) + FEOH (15%) + K-feldspar (10%) . 

Clastic sedimentary, non-directed fabric. 

Detrital Framework Grains (80%) are subangular, 100-520 I-lm, monocrystalline [quartz 
(70%) + K-feldspar (1 0%) + tourmaline «1 %)). Contacts between gra ins are tangential. 

Matrix (0%) was not observed. 

Cement (20%) is composed of FEOH + quartz overgrowths. 

No other alteration features were observed . 

Format: 27 x 46 mill Finish: STD Stains: SCN (top 1/2) [ARS + PF] (right y, ) Cover: PLA 

STA 42-A HS-25 07031 25 .ipg/DAY/3XITZJ 
appearance of hand specimen. 
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SAMPLE # 

ROCK NAME 

MINERALS 

TEXTURES 

ALTERATION 

SECTIONING 

PHOTOS 

STA 42-A HS-2S August 21,2007 

SANDSTONE -- probably formed as a very fine subarkose (McBride, 1963) protol ith. 

Quartz (75%) + FEOH (15%) + I<-feldspar (10%). 

Clastic sedimentary, non-d irected fabric. 

Detrital Framework Grains (80%) are subangu lar, 100-520 I-lm , monocrystalline [quartz 
(70%) + K-feldspar (1 0%) + tourmaline «1 %)). Contacts between gra ins are tangential. 

Matrix (0%) was not observed . 

Cement (20%) is composed of FEOH + quartz overgrowths. 

No other alteration features were observed . 

Format: 27 x 46 mill Finish: STD Stains: SCN (top 1/2) lARS + PF] (right Y:. ) Cover: PLA 

STA 42-A HS-25 07031 25 .jpgIDAY/3X/TZJ 
appearance of hand specimen . 
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PORTIAND STATE 
UNIVERSITY 

December 7, 2007 

Georg H. Grathoff. Ph.D. 
App lied Mineralogy Laboratory 
Department of Geo logy 
Portl and State Uni versi ty 
Portl and OR 97207-075 1 

RE: X-Ray Diffraction Analysis of Clay Size and whole rock 

1. Sample Preparation: 

Page 2 of 17 
Revis ion 0 

The sample were received fo r X-ray diffraction analys is of whole rock rock analyses and the clay 
size fract ion. For the clay size analyses the sample was lightly crushed. soaked in di still ed water, 
and sonifi ed. The <2~lm size fract ion was then co ll ected and mounted onto a glass slide using 
the Mill apore transfer method. The oriented slides were X-rayed in the air-dried. glycol 
solva ted, and hea ted state (550°C) . The X-ray diffraction scan of3 to 35 degrees 2-THETA (Co
K-a lpha). 
For the random powders the whole rock was ground up to smaller th an 63~lm and then X-rayed 
from 7 to RO degrces 2-THETA (Co-K-a lpha) usin g a side pack ed powder holder. 

2. X-Ray Diffraction Analyses and Results: 

The minerr-li ogy of th e clay size fraction «2~lm) is mainl y illit e and mi xed layered illit e 
smcctitc. Thc mi xed layered illite/smectite is an expandable clay mincral. The illite can ex pand 
slightly bccause it commonly cont ain a sma ll amount of expandablc intcriayers. Only onc 
sample (1041-27) contains di screte smectite. In add iti on there is varying amounts of kao linite in 
the sa mples Dndminor amounts of chlorite. \Ve quantified the expandab le clay minera l, 
smec tite, illite, chl orite and kaolinite usi ng the intensit y in th e eth ylene glycol so lvated state. The 
results of the quantification is more semi -quantification. Quanti fication is diffic ult due to the 
preferred ori entation of the clay minerals. 

The random powder results of the bulk samples wcre analyzed using a Rietveld whole pattern 
ca lculation ancl fit program . We did not use an internal standard and long count time, which 
would impro ve the quantification. The quantification is belter than th e cla y mineral s, because it 
is a whole pattern fit program, but stillmore semi quantitative than quant itative. Our results 
compare wel l with the petrographi c ana lyses. 

Georg Gralhofl 
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Georg H. Grathoff. Ph .D. 
Applied Mineralogy Laboratory 
Department of Geo logy 
Portl and State Uni versi ty 
Port land OR 97207-075 1 

RE: X-Ray Diffraction Analysis of Clay Size and whole rock 

1. Sample Preparation: 
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The sample " 'ere rece ived for X-ray diffraction analys is of whole rock rock analyses and the clay 
size fract ion. For th e clay size analyses the sample was li ghtl y crushed. soaked in distill ed water, 
and sonifi ed. The <2 ~lm size fract ion was then co llected and mounted onto a glass slide using 
the Millapore transfer method. The oriented slides were X-rayed in the ai r-dried. glycol 
so lva ted, and hea ted state (550°C). The X-ray di rfrac tion scan of3 to 35 degrees 2-TH ET A (Co
K-a lpha). 
For the random powders the whole rock was ground up to smal ler th an 63~lm and then X- rayed 
from 7 to 80 degrees 2-THETA (Co-K-a lpha) usin g a side pack ed powder holder. 

2. X-Ray Diffraction Analyses and Results: 

The minerfliogy of the clay size fra ction «2~lm) is mainl y illit e and mi xecl layered illit e 
smectitc. Thc mi xed layered illite/smectite is an expandable clay mincral. The illite ca n ex pand 
slightly bccausc it commonly cont ain a sma ll amount of expandable intcrinyers. Only onc 
sample ( 1041-27) contains di screte smectite. In additi on there is varying amounts of kao linite in 
the samples and minor amou nts of chl orite. We quantified the expandab le clay minera l. 
smectite, illite. chlorite and kaolinite using the intensit y in th e eth ylenc glycol so lvated statc . The 
results of the quantification is more semi -quanti ficat ion. Quanti ficat ion is difficult due to thc 
preferrcd ori cntation of the clay minerals. 

The random powder resu lts of the bulk samples were analyzed using a Rietve ld \Vhole pattei'll 
calculation and fit program. Wc did not use an intema l standard and long count time, which 
would impro ve the quantifi ca ti on. The quantifica ti on is belle!' than the cla y minerals, because it 
is a whole patte rn fit program, but stillmore semi quantitative than quantitative. Our result·s 
compare wel l with the petrographic analyses. 

Georg GralhofJ 
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APPENDIX H 

SUMMARY DATA TABLES: 
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Weight percen t of clay si ze frac tion « 2pm) using oriented preparati ons for X RD ana lyses: 
Sample % Exp % Exp % % 
ID I/S Smectite Illite chlorite % kaolin ite 
1012-49 5 40 10 45 
2038-09 5 80 15 
2034-23 10 80 10 
2034-09 10 90 
2031-15 5 70 5 20 
2004-12 10 85 5 
2004-07 10 85 5 
2002-06R 10 80 10 
1041 -27 30 55 15 
1037-18 15 75 10 
1035-12 10 85 5 
1032-19 10 75 15 
1031-16 5 60 5 30 
1031 - 10 10 80 10 

W · 1 elg 1t percent 0 fb lk 1I I d samp e . d eten11lne lI SlJ1 g d XRD power 

Q uartz Calcite Ankerite Dolomite Ph~IIosilicates pyrite Sanid ine Albite 
101 2-49 65 30 5 
2038-09 21 67 3 8 1 
2034-23 4 83 4 9 
2034-09 2 92 5 
2031 -15 65 1 26 8 
2004-12 5 89 6 
2004-07 38 1 16 40 
2002-06R 18 82 
1041-27 19 76 2 2 
1037- 18 9 85 6 
1035-12 3 92 5 
1032-19 36 10 47 4 4 
1031 -16 42 3 6 44 2 1 2 
1031-10 5 74 13 8 . . . . 

Note: Phyllosilicates rncludes kaolinite and Illite 

D etail s of all of til e analyses can be fOllnel below. 
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Weight percent of clay size fraction « 2 ~lm) Llsing oriented preparations for XRD ana lyses: 
Sample % Exp % Exp % % 
ID I/S Smectite Illite chlorite % kaolin ite 
1012-49 5 40 10 45 
2038-09 5 80 15 
2034-23 10 80 10 
2034-09 10 90 
2031-15 5 70 5 20 
2004-12 10 85 5 
2004-07 10 85 5 
2002-06R 10 80 10 
1041-27 30 55 15 
1037-18 15 75 10 
1035-12 10 85 5 
1032-19 10 75 15 
1031-16 5 60 5 30 
1031-10 10 80 10 

elg 1t percent 0 fb lk u I d samp e . d eten11lne d XRD US ll1 g power 
Quartz Calcite Ankerite Dolomite Phyllosilicates pyrite Sanid ine Albite 

101 2-49 65 30 5 
2038-09 21 67 3 8 1 
2034-23 4 83 4 9 
2034-09 2 92 5 
2031-15 65 1 26 8 
2004-12 5 89 6 
2004-07 38 1 16 40 
2002-06R 18 82 
1041-27 19 76 2 2 
1037-18 9 85 6 
1035-12 3 92 5 
1032-19 36 10 47 4 4 
1031-16 42 3 6 44 2 1 2 
1031-10 5 74 13 8 . . .. 

Note: Phyllosilicates lI1c1udes kaolinite and Illite 

Deta il s o[n ll of tile analyses can be round below. 
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Sample if 1012-49 

XRD analyses 

1) M ineralogy Random powder of bulk rock: 

I Kaoliniledis 5.27 % I 

Ca lcite 
Kaolini te 
Quartz 

30.03 ± 1.1 7 
5.27 ± J.47 
64.70 ± 1.56 

I Calc ite 30.03 % I 

2) Mineralogy of the clay size fraction « 2 ~lm): 

Non expanding clay mineral s: 
Kao linite (45%) 
Chlorite (l0%) 
illite (40%) 

Expandable clay minerals: 
Mixed layered illite/smectite (5% ) 

Add itional non clay minerals in the size frac tion 
quart z 
ca lci te 
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Sample # 1012-49 

XRD analyses 

1) M ineralogy Random powder of bulk rock: 

I Kaolinited is 5.27 % I 

Ca lci te 
Kaolini te 
Quartz 

30.03 ± 1.1 7 
5.27 ± 1.47 
64.70 ± 1.56 

I Calcite 30.03 % I 

2) M ineralogy of the clay size fraction « 2 ~lm): 

NO ll expanding clay minerals: 
Kao linite (45%) 
Ch lorite (10%) 
illite (40%) 

Expa ndable clay mineral s: 
Mixed layered illite/smectite (5% ) 

Add itional non clay minerals in the size fraction 
quart z 
ca lcite 
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Sample # 2038-09 

XRD analyses 

1) Random powder of bulk rock: 

I Calc ite 66.9 % I 

I Ankerite FeO .7 2.93 % I 

• I Quartz 20.99 % I 
Kaolimtedls 8.41 % I Pyrite 0.769 % I 

2) Mineralogy of the clay size fraction « 2 ~lm) : 

Non expanding clay minerals: 
Kao linite ( 15 %) 
Illite (80%) 

Expa ndable clay minerals: 
Mixed layered illite/smectite (5%) 

Additional non clay minera ls in the size fract ion 
quartz 
calcite 
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Sample # 2038-09 

XRD ana lyses 

1) Ra ndom powder of bull< r ock : 

I calcite 66.9 % I 

I Ankerite FeO.7 2.93 % I 

• I Quartz 20.99 % I 
Kaolinitedls 8.41 % I Pyrite 0.769 % I 

2) Mineralogy of the clay size fraction « 2 ~llll) : 

Non expanding clay minerals: 
Kao lini te ( 15 %) 
Illi te (80%) 

Expandable clay minera ls: 
Mixed layered ill ite/smectite (5%) 

Add iti onal non clay minerals in the size frac ti on 
quartz 
calcite 
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Sample # 2034-23 

XRD analyses 

1) Random powder of bulk rock: 

I Calcite 82.73 % I 

Ankeri te FeO.7 4.37 ±0.45 
Ca lcite 82.73 ±2. 13 
phyll os il ica tes 8.99 ±2.3 1 
Qua rtz 3.91 ±0.36 

APPENDIX H 

L6('ker i1 e J:pO 7 4 ~~ 
Quartz 3.91 % 

I Kaolinitedis 8.99 % I 

2) Minera logy of the cla~1 size fraction «2J.llu): 

Non expa ndi ng clay minerals: 
Kao lini te (1 0%) 
Illite (800

;(, ) 

Expandab le clay minera ls: 
Mixed layered illite/smectit e (1 0%) 

Add itional non clay minerals in the size tl'ac ti on 
quartz 
ca lcite 
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Sample # 2034-23 

XRD analyses 

1) Random powder of bulk rock: 

I Calcite 82.73 % I 

Allkerite FeO.7 4.37 ±0.45 
Ca lcite 82.73 ±2 .13 
phyll os i I ica tes 8.99 ±2.31 
Quartz 3.91 ±0.36 

2) M inera logy of the cla~1 size fraction « 21.1111): 

Non ex panding clay mineral s: 
Kao linite (10%) 
III i te (80°;(,) 

Expandable clay minerals: 
Mixed layered illite/smectite (10%) 

Add iti onal non clay minerals in the size frac ti on 
quartz 
ca lcite 
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No. TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample # 2034-09 

XRD analyses 

1) Random powder of bu lk rock: 

Ca lcite 92 .27 ± 1. 35 
Phyllosilicates 5.24 ±1.38 
Pyrrhot ite 3T O. I I ±0.36 
Quartz 2.38 ±0.28 

APPE '~DIX H 

I Quartz 2.375 % I 
I Pyrrhotite 3T 0.11 % I 

I Kaolinitedis 5.24 % I 

I Calcite 92.27 % I 

2) M ineralogy of the clay size fraction « 2,.1111) : 

Non ex panding clay mineral s: 
illite (90%) 

Expandable c lay minerals: 
Mixed layered illite/smectite ( 10%) 

Additi onal non clay minerals in the size frac tion 
quartz 
ca lcite 
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No. TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample # 2034-09 

XRD analyses 

1) Ra ndom powder of bulk rock: 

Calcite 92.27 ± 1.35 
Phyll osilicates 5.24 ± 1.38 
Pyrrhotite 3T O. I I ±0.36 
Quartz 2.38 ±0.28 

APPENDIX H 

I Quartz 2.375 % I 

I Pyrrhotite 3T 0.11 % I 

I t<aolinitedis 5.24 % I 

I Catcite 92.27 % I 

2) M ineralogy of the clay size fraction « 2,.lIll): 

Non expaL1ding clay minerals: 
illite (90%) 

Expandab le clay mineral s: 
Mixed layered illite/smectite (10%) 

Additional non clay minerals in the size rraction 
quartz 
ca lcite 
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No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-00 1 

Sample # 2031 -15 

XRD analyses 

1) Random powder of bulk rock: 

I IIIile1MtdiS 39.3 % I I Calcite 1.13 % I 
I Ankerite FeO.7 15.04 % I 

I Kaoliniledis 4.1 % I 

I Plagioclase A lbite 4.58 % I 
I Quartz 35.83 % I 

Ankeri te FeO. 7 15.04 ± 1.20 
Calcite J .1 3 ±0.36 
Illi te I Mt 39.30 ±3.30 
Kao linite 4. 10 ± J .50 
Plagioclase Albi te 4.58 ±0.93 
Qua rtz 35.83 ±2 .34 

2) Minel-alogy of the clay size fraction « 211111): 

Non expanding clay minerals: 
Kaolini te (20%) 
Chl orite (5%) 
illite 00%) 

Expandab le clay minerals: 
Mixed layered illite/smectite (5%) 

Additi onal non clay minera ls in the size fraction 
quartz 
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No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-001 

Sampl e # 2031 -15 

XRD analyses 

1) Ra ndom powder of bulk r ock: 

I Ulile1Mtdis 39.3 % I I Calcite 1.13 % I 

I Ankerite FeO.7 15.04 % I 

I Kaolinitedis 4.1 % I 

I Plagioclase Albite 4.58 % I 
I Quartz 35.83 % I 

Ankeri te FeO.7 15.04 ± 1.20 
Ca lcite 1.13 ±0.36 
Illite ) Mt 39 .30 ±3.30 
Kaolinite 4. 10 ± ) .50 
Plagioc lase Albi te 4.58 ±0.93 
Quartz 35.83 ±2.34 

2) Mineralogy of th e cl ay size fraction « 2J.llll): 

Non expanding clay minerals: 
Kaolini te (20%) 
Chlorite (5%) 
illite (70%) 

Ex pandable clay minerals: 
Mi xed layered illite/smectite (5%) 

Additional non clay minerals in th e size frac ti on 
quartz 
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No. TXUT·001·PR·003 
QA File Number: TXUT·001 

Sample # 1004-12 

XRD analyses 

1) Random powder of bulk rock: 

I Calcite 89.01 % I 

Ca lcite 89.0 I ± 1.80 
Phyll os ili cates 6.39 ±1. 83 
Quartz 4.59 ±0.48 

APPE NDIX H 

I Quarlz 4.59 % I 

I Kaolinitedis 6.39 % I 

2) Minera logy of the clay size fraction «2~111l): 

Non expanding clay minerals: 
Kaolinite (5%) 
illite (85%) 

Expa ndable clay minerals: 
Mixed layered illite/smectite ( 10%) 

Add itional non clay minerals in the size fraction: 
Calc ite 
quartz 
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No. TXUT·001·PR·003 
QA File Number: TXUT·001 

Sample # 1004-12 

XRD analyses 

1) Random powder of bulk rock: 

I Calcite 89.01 % I 

Ca lcite 89.0 I ± 1.80 
Phyll os ili cates 6.39 ± 1. 83 
Quartz 4.59 ±0.48 

APPENDIX H 

I Quarlz 4 .59 % I 

I Kaolinitedis 6.39 % I 

2) Minera logy of the clay size fraction « 2 ~lm): 

Non expanding clay mill erals: 
Kao lillit e (5%) 
illite (85%) 

Ex palldable clay millerals: 
Mixed layered illite/smecti te (10%) 

Addi tional non clay minerals in the size fraction: 
Ca lcite 
quartz 
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I~o . TXUT·001 ·PR·003 APPEND IX H 
QA File Number: TXUT·001 

Sample # 2004-07 

XRD a nalyses 

1) Random p owd er of bulk rock : 

I IIIile11\I\tdis 40.2 % I I Calcite 1.04 % I 
I Ankerite FeO.7 16.38 % I 

I Plagioclase A lbite 4.58 % I 
I Quartz 37.74 % I 

Ankeri te F eO. 7 16.38 ± 1. 23 
Calc ite 1.04 ±0.33 
Ill ite l Mt 40.20 ±3.60 
Plagioclase Albite 4.58 ±0. 84 
Quartz 37.74 ±2.52 

2) Min eralogy of the clay size fr action « 211111) : 

Non expanding clay minerals: 
Kaolinite (5%) 
illite (85%) 

Expandable clay minerals: 
Mixed layered illite/smectite (10%) 

Add iti onal non clay minerals in the size fracti on 
quartz 
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No. TXUT·001·PR·003 APPENDIX H 
QA File Number: TXUT·00 1 

Sample # 2004-07 

XRD analyses 

1) Random powder of bulk rock: 

I IIIile1 Mtdis 40.2 % I I Calcile 1.04 % I 
I Ankerite FeO.7 16.38 % I 

I Plagioclase A lbite 4.58 % I 
I Quartz 37.74 % I 

Allkeri te F eO. 7 16.38 ± 1. 23 
Ca lcite 1.04 ±0.33 
IIlite lMt 40.20 ±3.60 
Plagioclase Albite 4.58 ±0.84 
Quartz 37.74 ±2.52 

2) Mineralogy of the clay size fraction «2f.lm): 

Non ex panding clay minerals: 
Kaolinite (5%) 
illite (85%) 

Expandable clay minerals: 
Mixed layered illite/smectite (10%) 

Add iti onal non clay minerals in the size fraction 
quartz 
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I~ o . TXUT-001-PR-003 
QA File Number: TXUT-001 

Sampl e # 2002-06R 

XRD ana l~ 'ses 

1) Random powder of bulk roele 

I Illite 1 MIdis 81.49 % I 

Calcite 
Illite lMt 
Quartz 

0.54 ±0.29 
81.49 ± 1.4 1 
17.97 ±.38 

APPENDIX H 

I Calcite 0.536 % I 

I Quartz 17.97 % I 

2) Mineralo gy of the ela~' size fraction « 2,.un): 

Non expanding clay minerals: 
Kaolinite (10%) 
illite (80%) 

Expandable clay minerals: 
Mixed layered illite/smectite ( 10%) 

Additional non clay minerals in the size fraction 
quartz 
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I~ o . TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample #- 2002-06R 

XRD anal~'ses 

1) Random powder of bu lk rock: 

I Illite 1 Midis 81.49 % I 

Calcite 
IIIite lMt 
Quartz 

0.54 ±0.29 
81.49 ± 1.4 1 
17.97 ±. 38 

APPENDIX H 

I Calcite 0.536 % I 

I Quartz 17.97 % I 

2) Mineralo gy of the cla~' size fraction « 2 ~llll): 

Non expanding cl ay minerals: 
Kaoli ni te ( 10%) 
illite (80%) 

Expandable clay minerals: 
Mixed layered illite/smectite ( 10%) 

Additi onal non clay minerals in the size fraction 
q llartz 
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No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-00 1 

Sample #- 1041-27 

XRD analyses 

1) Random powder of bulk rock: 

Ca lcite 0.42 ±0.29 
IIIile l Mldis 76.45 ±2. 01 
Plagioc lase Albite 1.69 ±0.45 
Qua rtz 19.31 ± 1.68 
Sanidine NaO.67 2. 13 ±0.48 

IllIile 1 Mtdis 76.45 % I 

I Calcite 0.416 % I 
I Sanidine NaO.67 2.13 % I 

Quartz 19.31 % 

2) Mineralogy of the clay size fraction « 2I.ll11): 

Non expanding clay mineral s: 
Kaolinite (1 5%) 
Illi te (55%) 

Expa ndable clay mineral s: 
Smectite (30%) 

Additional non clay minera ls in the size ti'actioll 
quartz 

Page12of17 
Revision 0 

No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-001 

Sample '# 1041-27 

XRD analyses 

1) Random powder of bulk rock: 

Ca lcite 0.42 ±0.29 
IIIite l Mtdi s 76.45 ±2.0 1 
Plagioclase Albite 1.69 ±0.45 
Qua rtz 19.31 ± 1.68 
Sanidine NaO.67 2. 13 ±0.48 

IllIile 1 Mtdis 76.45 % I 

I Calcite 0.416 % I 
I Sanidine NaO.67 2.13 % I 

Quartz 19.31 % 

2) Mineralogy of the clay size fraction « 2,..m): 

Non expanding clay minerals: 
Kaolinite (1 5%) 
Illite (55%) 

Expandable clay minerals: 
Smectit e (30%) 

Additi onal non clay minera ls in the size fracti on 
quartz 
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No. TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample # 1037-18 

XRD analyses 

1) Random powder of bulk rock: 

I Calcde 85.16 % I 

Calcite 85. 16 ±2.22 
Phyllosiiicates 5.90 ±2.07 
Quartz 8.94 ±1.26 

APPEND IX H 

I Quartz 8.94 % I 

2) Mineralogy of the clay size fraction « 2 ~lm): 

Non ex panding clay minerals: 
Kaolinite (10%) 
illite (75%) 

Expandab le clay minerals: 
Mixed layered illite/smectite ( 15%) 

Additional non clay minerals in the size fraction 
quartz 
calci te 

Page 13 of 17 
Revision 0 

No. TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample # 1037-18 

XRD a ll a l~l ses 

1) Random p owd er of bu lk rock: 

I Calcite 85.16 % I 

Ca lci te 85. 16 ±2.22 
Phyllosilicates 5.90 ±2.07 
Quartz 8.94 ± 1.26 

APPENDIX H 

I Quartz 8.94 % I 

2) M iner a logy of th e clay size fr act ion « 2 ~lm): 

Non expanding clay minerals: 
Kao linite ( 10%) 
illite (75%) 

Ex pandable clay minerals: 
Mixed layered illite/smecti te ( 15% ) 

Additi onal non clay minerals in the size frac ti on 
quartz 
ca lcite 
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No. TXUT-001 -PR-003 
QA File Number: TXUT-001 

Sample ¢f. 1035-12 

XRD analyses 

1) Random powder of bulk rock: 

Ca lcite 91.59 ±2.58 
phyllosilica tes 4.94 ±2. 70 
Quartz 3.48 ±0.39 

I Calcite 91.59 % I 

APPENDIX H 

2) M ineralogy of the cIay size fraction « 2f1 111) : 

Non expanding clay minerals: 
Kaolinite (5%,) 
1I1ite (85%) 

Ex pandable clay mineral s: 
Mixed layered illite/smectite (10%) 

Additional non clay minerals in the size f)-ac ti on 
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No. TXUT-001-PR-003 
QA File l~ un1ber : TXUT-001 

Sample ¢f. 1035-12 

XRD a na l ~l ses 

1) Random p owder of bulk rock: 

Ca lcite 91.59 ±2.58 
phyllosilica tes 4.94 ±2.70 
Quartz 3.48 ±0.39 

I Calcite 91.59 % I 

APPENDIX H 

2) Mineralogy of the cIay size fraction « 21.11n) : 

Non expanding clay minerals: 
Kao linite (5%) 
Illite (85%) 

Expandable clay minerals: 
Mixed layered illite/smectite (J 0%) 

Additi onal non clay minerals in the size fracti on 
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No. TXUT-001-PR-003 APPE I~D I X H 
QA File Number: TXUT-001 

Sample # 1032-19 

XRD analyses 

1) Random powder of bulk rock: 

I IIIite1Mtdis 46.6 % I 

I Ankerite FeO.7 9.66 % I 

I Sanidine NaO.07 3.88 % I 

I Aagioc lase A lbite 3.75 % I 

I Quartz 36.13 % I 

Ankerite FeO.7 9.66 ± 1.02 
Illite I Mtd is 46.60 ±3.60 
Plagioc lase Albite 3.75 ±0.75 
Quartz 36. 13 ±2.64 
Sani di ne NaO.07 3.88 ± 1.05 

2) Mineralogy of the clay size fraction « 2 ~Il1): 

Non expanding clay mineral s: 
Kaolinite (15%) 
illite (75%) 

Expandable clay minerals: 
Mixed layered illite/smectite (10%) 

Additional non clay minerals in the size fract ion 
quartz 
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No. TXUT-001-PR-003 APPEI~DIX H 
QA File Number: TXUT-001 

Sample # 1032-19 

XRD analyses 

1) Random p owder of bu lk rock : 

1 IIlile1Mtdis 46.6 % I 
I Ankerite FeO.7 9.66 % I 

I Sanidine NaO.07 3.88 % I 
I Aagioclase Albite 3.75 % I 

I Quartz 36.13 % I 

Ankerite FeO.7 9.66 ± 1.02 
Illi te I Mtdi s 46.60 ±3.60 
Plagioc lase Albi te 3.75 ±0.75 
Quartz 36. 13 ±2.64 
Sani din e NaO.07 3.88 ± 1. 05 

2) Mineralogy of the clay size frac ti on «2~111): 

Non expanding clay minerals: 
Kaolinite (1 5%) 
illite (75%) 

Expandable clay minerals: 
Mixed layered illite/smectite (10%) 

Add itional non clay minera ls in the size fraction 
quartz 

Page 150f1 7 
Revision 0 



No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-001 

Sample # 1031-16 

XRD anal~'ses 

1) Random powder of bu lk rock: 

! lIIile1M1dis 29.9 % ! 

! Calcile 2.7 % I 

! I<aolinitedis 14.5 % I ! Ankerite FeO.7 6.01 % I 

I Plagioclase Albite 2. 15 % I 
I Sanidine NaO.57 1.05 % I 

! Pyrite 1.926 % I 

Ankerite FeO.7 6.0 1 ±0. 72 
Calcite 2.70 ±0.33 
Ill ite l Mt 29.90 ±3.60 
Kao linit e 14.50 ±4.50 
Plagioc lase Albite 2.15 ±0.66 
Pyrite 1.93 ±0.29 
Quartz 4 1. 82 ±2.97 
Sanid ine NaO.67 1.06 ±0.78 

2) Mineralogy of the clay size fraction « 2 ~ll1l) : 

Non expanding clay minerals: 
Kao lin ite (30%) 
Chl orite (5%) 
ill ite (60%) 

Expandab lc c lay mi nerals: 
Mixed laycrcd illite/smec titc (5%) 

Additi ona l non clay minerals in the size fr[l ction 
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No. TXUT-001-PR-003 APPENDIX H 
QA File Number: TXUT-001 

Sample # 1031-16 

XRD anal~'ses 

I) Random powder of bull, rock: 

I IIIile1MtdiS 29.9 % I 

I Calcite 2.? % I 

I I<aolinitedis 14.5 % I I Ankeri te FeO.? 6.01 % I 

I Plagioclase A lbite 2.15 % I I Sanidine NaO.6? 1.06 % I 

I Pyrite 1.926 % I I Quartz 41.82 % I 

Ankerite FeO.7 6.0 1 ±0.72 
Ca lcite 2.70 ±0.33 
Illi te l Mt 29 .90 ±3.60 
Kao linit e 14.50 ±4.50 
Plagioc lase Albit e 2.15 ±0.66 
Pyri te 1.93 ±0.29 
Quartz 4 1. 82 ±2.97 
Sanidi ne NaO.67 1.06 ±0.78 

2) Mineralogy of the clay size fraction «2,.1l1l) : 

Non expanding clay min erals: 
Kao linite (30%) 
Chlorite (5%) 
ill ite (60%) 

Expandab le clay mi nerals: 
Mixed layered illi te/smec tite (5 %) 

Add it ional non clay minera ls in the size fr[l ctio ll 
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No. TXUT-001-PR-003 
QA File Number: TXUT-001 

Sample # 1031-10 

XRD analyses 

1) Random p owder of bu lk rock : 

I Calcite 74.03 % I 

Ankeri te FeO.7 12.97 ±0.84 
Ca lc ite 74.03 ± 1. 89 
Illi tel Mtd is 7.69 ±2. 10 
Quartz 5.31 ±0.45 

APPENDIX H 

.I Ankerite FeO.7 12.97 % I 

I Quartz 5.31 % I 
I Illite 1 Midis 7.69 % I 

2) M iner alogy of the clay size fraction « 2 ~lm) : 

Non expandi ng clay minerals: 
Kaolini te ( 10%) 
illi te (80%) 

Expandable clay minerals: 
Mixed layered illi te/smectite (10%) 

Add itional non clay minerals in the size fracti on 
quartz 
ca lcite 
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No. TXUT-001-PR-003 
QA Fi le Number: TXUT-001 

Sample # 1031-10 

XRD ana lyses 

1) Random powder of bu lk rock: 

I Calcite 74.03 % I 

Ankerite FeO.7 12.97 ±0.84 
Ca lci te 74.03 ± 1.89 
I1lil eIMl'di s 7.69 ±2. 10 
Quartz 5.3 1 ±0.45 

APPENDIX H 

.I Ankerite FeD.7 12.97 % I 

I Quartz 5.31 % I 
I IIIite11v1tdis 7.69 % I 

2) J\1 i neralog~' of the clay size fraction « 2 ~lm) : 

Non expandi ng clay min era ls: 
Kao l ini te ( 10%) 
illi te (80%) 

Expandable clay minera ls: 
Mixed layered illi te/smectite (10%) 

Add itional non clay minerals in the size fraction 
quartz 
ca lcite 
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