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APPENDIX A 
 

Logs and Photographs of Borings 



Photographs of AKA Boring Cores

Photograph A-1. Core from boring AKA-8 at 17.5 feet showing 
possible bedding noted by seam.

Photograph A-2. Core from boring AKA-8 at 44 feet showing 
clay seams within the Orinda Formation.
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Photographs of AKA Boring Cores

Photograph A-3. Core from boring AKA-9 at 30.5 feet showing a 
steeply inclined contact within the Orinda 
Formation.

Photograph A-4. Core from boring AKA-9 at 45.5 to 46.5 feet 
showing approximate contact and shear 
between Moraga and Orinda Formations.
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Photographs of AKA Boring Cores

Photograph A-5. Core from boring AKA-10 at 42.5 feet showing 
clay laminations. Note the laminations are 
similar to bedding (red vs. gray units).

Photograph A-6. Core from boring AKA-11 at 22 feet showing 
inclined seam with Moraga Formation above 
and Orinda Formation below.
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Photographs of AKA Boring Cores

Photograph A-7. Sample from boring AKA-12 at 25 feet showing 
clay seam and weathered and mixed Moraga 
Formation.

Photograph A-8. Core from boring AKA-12 at 27 to 30 feet 
showing mixed Moraga (reddish) and Orinda 
Formation siltstone (gray).
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Photographs of AKA Boring Cores

Photograph A-9. Core from boring AKA-13 at 20 feet showing 
gravelly Moraga Formation overlying Orinda 
Formation siltstone along a "seamy" contact.

Photograph A-10. Core from boring AKA-14 at 9 to 11 feet 
showing Moraga Formation (far left) and 
Orinda Formation (grayish color).
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Photograph A-11. Core from boring AKA-15 at 8 feet showing approxi-
mate contact between Moraga volcanics (blocky 
brownish color) and Orinda Formation (light gray).

Photograph of AKA Boring Core
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Photographs of AKA Boring Cores

Photograph A-13. Core from boring AKA-16 at 25 feet showing 
1/4 inch thick clay seam within siltstone of 
Orinda Formation.

Photograph A-12. Core from boring AKA-16 at 17.5 feet showing 
contact between Moraga and Orinda Forma-
tions along steeply inclined plane.
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APPENDIX B 
 

Logs of Test Pits and Rock Cut 
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FIGURE B-1

Test Pit TP-1
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Area of
Photograph 2

Photograph 1. View to west showing location of 
test pit TP-1.

Photograph 2. View to north wall showing relations of base
of test pit TP-1.

North Wall

Unit Descriptions

Artificial Fill

Dark brown gravelly clay; stiff; massive; 10 to15% fine to coarse 
gravel of Moraga and Orinda origin; soil tongues; moist 
[colluvium]

Light yellowish brown gravelly clay with coarse-grained sand; 
poorly sorted with no bedding; gravel clasts 3 to 5 inches in 
diameter; predominantly Moraga-derived with occasional Orinda 
Formation clasts; moist [paleo Winter Creek channel deposits]

Reddish brown to brown sandy silt with gravel; 10% fine gravel; 
faintly mottled with gray zones; moist [colluvium to alluvium]

Strong reddish brown mottled siltstone; highly weathered to 
competent; 10 to 20% very fine sand in places making it 
occasionally friable; no fractures or shears; becomes more 
competent with depth [Orinda Formation]
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Area of Photograph 2

Photograph 1. View to northwest showing location of 
test pit TP-2 along east side of old quarry.

Photograph 2. View of north wall of test pit TP-2. Blue flags
at base of Unit 3.
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FIGURE B-2

Test Pit TP-2

Unit Descriptions

Dark brown to brown silty sand with 10 to15% gravel; loose to 
friable; rootlets and krotovinas abundant; dry [fill/colluvium]

Yellow-brown highly weathered volcanic rock; angular blocks of 
basalt, tuffaceous agglomerate in gravelly to sand matrix; 
becomes stiffer with depth but overall loose and very weathered 
[Moraga Formation] 

Reddish brown clayey silt with gravel; very irregular and 
undulating, laminations of clayey silt with mixed zones of gravel 
and siltstone and sandstone; abrupt to distinct contact with 10 to 
15% clay [mixed Moraga and Orinda Formation]

Grayish gravelly sandstone; bedded with thin laminations 
[Orinda Formation] 
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FIGURE B-3

Test Pit TP-3

Photograph 2. View of northwest wall (back wall)
showing stratigraphic relations and dip of colluivium
to northeast.

Photograph 1. View to west - southwest of test pit TP-3
location. Fence line borders PG&E access.

Southwest Wall

4
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3

3
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1
1

1

Blocks of
Qc in Fill

Dilated rock to
tight fractures

Area of photograph 2

Fo
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er
   

   
 cu

t   
    

sl
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e

Minor crush zone
with fine rock
fragments

Unit Descriptions

Artificial fill

Dark grayish brown sandy clay with gravel 10 to 
15% fine- to medum-grained sand and 15 to 25% 
fine gravel; massive; damp to moist; dips to 
north-northeast toward old ravine [colluvium]

Light brown, weathered volcanic bedrock 
comprised of basalt [Moraga Formation] 

Light brown fine angular blocks of fine-grained 
microcrystalline andesite with blocks of basalt 
[Moraga Formation] 
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FIGURE B-4

Test Pit TP-4

Photograph 2. View of back wall at base of test pit TP-4 showing 
mixed nature of Moraga and Orinda Formations.

Photograph 1. View of west wall intersecting the back wall 
of test pit TP-4. Orange flags delineate the base of a buried
channel associated with paleo Winter Creek.

Mixed Orinda
and Moraga

Tm

West Wall

4
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3

2

2

2

2

1

1
Erosional contact
(dips to southeast)

Area of Photograph 1Area of Photograph 1

Area of Photograph 2

N18°W to N20°W
dips 20° to 31°NE (backwall)

Weathered silty clay 0.5 to 
6 inches thick; red to gray 

seams, highly undulatory
and discontinuous

Unit Descriptions

Dark brown silt and clay with pockets of gravel, 
moist, massive with weak bedding increasing with 
depth [colluvium]

Brown to yellow-brown clayey gravel to gravelly 
clay; discontinuous lenses of basalt clasts weakly 
bedded; yellowish siltstone clasts rare; erosional 
contact with Moraga volcanics [alluvium]

Black to grayish brown weathered basalt; occurs 
as large resistant angular blocks highly fractured 
iron-stained [Moraga Formation]

Reddish brown siltstone [Orinda Formation]
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Fine-grained yellow-orange
volcanic matrix separating

large block of andesite/basalt
blocks, highly fractured

Faults have less than 1 to 2 inches
of offset and are discontinuous

Highly mixed zone of agglomerate 
with angular basalt/andesite
block in a fine-grained matrix
(white circled zones represent

volcanic blocks)

Aphanitic basalt with bright orange
weathering patina; rounded blocks of basalt,

very tight short to long (0.5 inch) fractures

- N32W 51E
- N60W 61E
- N31W 75SW
- N46W 67NE
- N30W 84NE
- N25W 83NE
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Agglomerate blocks of angular
to rounded andesite with
variable fracture patterns

Very dark gray basalt-rich agglomerate,
highly fractured; fine-grained clasts
of upslope are highly weathered

Wiithin agglomerate and andesite bedding is difficult to impossible to identify within rock cut. Possible north northwest
dip of andesite blocks suggestive of bedding but overall. The exposure is too chaotic to determine bedding orientation

Zone of highly fractured basalt/andesite, fine-grained
aphanitic tight to open fine to medium blocks

Southwest Northeast
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FIGURE B-5

Photomosaic of Rock Cut
along PG&E Access RoadDRAFT

~N70E

michelle
Rectangle
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Key to Petrographic and Photomicrographic Descriptions
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 general.  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 conditions
permit.

The term "sericite" is applied to fine grained colorless phyllosilicates 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 phyllosilicates that show upper 1st 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.

Particle size distributions are given as (A-B :m), 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-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 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 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 (FOV);  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).  "O" 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, biotite, muscovite, chlorite, garnet.

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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Comments

11@26'

12@56'

8@17.5

6@84'

11@71'

5@41'
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SAMPLE # 11@26' October 10, 2009

ROCK NAME ALTERED SANDSTONE -- probably formed by alteration (secondary dolomite) of a
very fine arkose (McBride, 1963) protolith.

MINERALS [Quartz + plagioclase] (55%) + clay (26%) + K-feldspar (12%) + dolomite (4%) +
clinozoisite (1%) + actinolite (1%) + opaques (1%) + biotite (<1%) + sphene (<1%) +
zircon (<1%).

TEXTURES Clastic sedimentary, non-directed fabric.

Detrital Framework Grains (75%) are subangular, 70-1080 µm, monocrystalline [quartz
+ plagioclase] (55%) + K-feldspar (12%) + clinozoisite (1%) + actinolite (1%) + biotite
(<1%) + sphene (<1%) + zircon (<1%)] + lithic fragments of polycrystalline quartz (6%).
Contacts between grains are tangential.

Matrix (26%) is composed of clay (includes at least some chlorite).

Cement (4%) is composed of dolomite.

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

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top ½) + [ARS + PF] (right ½) Cover: PLA
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IMAGES 11@26' 09031_05.jpg/XPL/FOV = 1.85 x 2.69 mm/XNZ  ALTERED SANDSTONE
showing typical appearance of detrital framework grains in a clay matrix (same view
as 09031_06.jpg).  

11@26' 09031_06.jpg/PPL/FOV = 1.85 x 2.69 mm/XNZ  ALTERED SANDSTONE
showing typical appearance of detrital framework grains in a clay matrix (same view
as 09031_05.jpg).  
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SAMPLE # 12@56' October 10, 2009

ROCK NAME MUDSTONE/CLAYSTONE CATACLASITE -- probably formed by alteration (secondary
dolomite) and cataclasis of dominantly claystone and sandy dolomite protoliths.

MINERALS Dolomite (35%) + clay (32%) + [quartz + plagioclase] (25%) + K-feldspar (5%) +
opaques (2%) + clinozoisite (<1%) + actinolite (<1%).

TEXTURES Cataclasis has produced a weakly directed fabric.

Porphyroclasts (ind.%) are subround, ?-800 µm lithic fragments of claystone + sandy
dolomite with minor [polycrystalline quartz + altered basalt].  Contacts between
porphyroclasts are mostly curved.

Matrix (ind.%) is composed of clay.

ALTERATION Alteration features in relative chronological order from oldest to youngest are: (1) veins
of dolomite; and (2) cataclasis.

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top 1/2) + [ARS + PF] (right 1/2)  Cover: PLA
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IMAGES 12@56' 09031_07.jpg/XPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE/CLAYSTONE
CATACLASITE  showing typical appearance (same view as 09031_08.jpg).  

12@56' 09031_08.jpg/PPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE/CLAYSTONE
CATACLASITE  showing typical appearance (same view as 09031_07.jpg).  
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SAMPLE # 8@17.5 October 10, 2009

ROCK NAME MUDSTONE CATACLASITE -- probably formed by alteration (secondary sericite +
clinozoisite) and cataclasis of a mudstone protolith.

MINERALS Clay (50%) + [quartz + plagioclase] (38%) + K-feldspar (10%) + sericite (1%) +
opaques (1%) + clinozoisite (<1%) + actinolite (<1%) + sillimanite (?) (<1%).

TEXTURES Cataclasis has produced a weakly directed fabric.

Porphyroclasts (ind.%) are subround, ?-4400 µm lithic fragments of monocrystalline
[quartz + plagioclase + K-feldspar] + polycrystalline lithic fragments of [quartz +
eutectic granite + quartz-sillimanite (?) schist + quartz-sericite schist]. Contacts
between porphyroclasts are mostly curved.

Matrix (ind.%) is composed of clay.

ALTERATION Alteration features in relative chronological order from oldest to youngest are: (1)
plagioclase weakly altered to sericite + clinozoisite; and (2) cataclasis.

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top 1/2) + [ARS + PF] (right 1/2)  Cover: PLA
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IMAGES 8@17.5 09031_09.jpg/XPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE
CATACLASITE showing typical appearance (same view as 09031_10.jpg).

8@17.5 09031_10.jpg/PPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE
CATACLASITE showing typical appearance (same view as 09031_09.jpg). 
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SAMPLE # 6@84' October 10, 2009

ROCK NAME ALTERED CONGLOMERATE -- probably formed by alteration (secondary sericite +
dolomite) and weak cataclasis of a granule litharenite (McBride, 1963) conglomerate
protolith.

MINERALS Quartz (50%) + clay (30%) + sericite (6%) + plagioclase (5%) + dolomite (3%) +
opaques (1%) + FEOH (<1%) + gypsum (<1%) + andalusite (<1%).

TEXTURES Clastic sedimentary; non-directed fabric.

Detrital Framework Grains (97%) are subround, 3.5-8 mm, lithic fragments strongly
dominated by polycrystalline metamorphic quartz with minor sandstone + radiolarian
chert + basalt + claystone + mudstone + diorite.   Contacts between grains are curved.

Matrix (0%) was not observed.

Cement (3%) is composed of dolomite.

ALTERATION The following alteration features are present but of indeterminate relative ages: (1)
cementation by dolomite; (2) weak cataclasis; and (3) plagioclase weakly altered to
sericite.

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top 1/2) + [ARS + PF] (right 1/2)  Cover: PLA
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IMAGES 6@84' 09031_11.jpg/XPL/FOV = 4.00 x 5.83 mm/XNZ  ALTERED CONGLOMERATE
showing typical appearance dominated by framework grains composed of
metamorphic polycrystalline quartz (same view as 09031_12.jpg).

6@84' 09031_12.jpg/PPL/FOV = 4.00 x 5.83 mm/XNZ  ALTERED CONGLOMERATE
showing typical appearance dominated by framework grains composed of
metamorphic polycrystalline quartz (same view as 09031_11.jpg).
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SAMPLE # 11@71' October 10, 2009

ROCK NAME SANDSTONE CATACLASITE -- probably formed by cataclasis of a very fine arkose
(McBride, 1963) protolith.

MINERALS [Quartz + plagioclase] (52%) + clay (25%) + K-feldspar (20%) + clinozoisite (1%) +
actinolite (1%) + opaques (1%) + ferroan dolomite (<1%).

TEXTURES Cataclasis has produced a non-directed fabric.

Porphyroclasts (ind.%) are lithic fragments of very fine arkose. Contacts between
porphyroclasts are indeterminate.

Matrix (ind.%) is composed of clay.

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

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top 1/2) + [ARS + PF] (right 1/2)  Cover: PLA
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IMAGES 11@71' 09031_13.jpg/XPL/FOV = 4.00 x 5.83 mm/XNZ  SANDSTONE
CATACLASITE showing typical appearance (same view as 09031_14.jpg).

11@71' 09031_14.jpg/PPL/FOV = 4.00 x 5.83 mm/XNZ  SANDSTONE
CATACLASITE showing typical appearance (same view as 09031_13.jpg).
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SAMPLE # 5@41' October 10, 2009

ROCK NAME MUDSTONE/CLAYSTONE CATACLASITE -- probably formed by cataclasis of
dominantly claystone and mudstone protoliths.

MINERALS Clay (86%) + [quartz + plagioclase] (10%) + K-feldspar (3%) + opaques (1%).

TEXTURES Cataclasis has produced a weakly directed fabric.

Porphyroclasts (ind.%) are lithic fragments of claystone with minor mudstone.
Contacts between porphyroclasts are mostly curved.

Matrix (ind.%) is composed of the comminuted equivalent of the clasts.

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

SECTIONING Format: 27 x 46 mm  Finish: STD  Stains: SCN (top 1/2) + [ARS + PF] (right 1/2)  Cover: PLA
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IMAGES 5@41' 09031_15.jpg/XPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE/CLAYSTONE
CATACLASITE showing  typical appearance (same view as 09031_16.jpg).

5@41' 09031_16.jpg/PPL/FOV = 4.00 x 5.83 mm/XNZ  MUDSTONE/CLAYSTONE
CATACLASITE showing typical appearance (same view as 09031_15.jpg).



APPENDIX E 
 

Logs of Explorations Shown on Cross Sections 























































































































































































































































































APPENDIX F 
 

Stability and Deformation Analyses 



 
 
 
 
 
 
 
 
 
 
 
 

STABILITY AND DEFORMATION ANALYSES 
 

Landslide Qls-1 
Cross Section A-A’ 

















 
 
 
 
 
 
 
 
 
 
 
 

STABILITY, DEFORMATION AND LATERAL RESISTING FORCE ANALYSES 
 

Landslide Qls-3 
Cross Section H-H’ 

(Zones A1 & A2) 

























 
 
 
 
 
 
 
 
 
 
 
 

STABILITY, DEFORMATION AND LATERAL RESISTING FORCE ANALYSES 
 

Landslide Qls-4 
Cross Section I-I’ 
(Zones B1 & B2) 
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