OBI/ABI Image Log SummaryHole MW-14

Malcolm Pirnie Phoenix, Maricopa County, Az

IRNI

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: June 10, 2008

Southwest Exploration
Services, LLC

&/ borehole geophysics & video services

Optical and Acoustic Image Features Legend

In-filled Fracture/joint or vein

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Fluid level in boreohle

Minor fracture - thin or discontinuous fracture/joint around circumference of hole
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Bottom of Casing

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable fracture/joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

VFx Lithology Legend

g m 2 Near Vertical Fxs
aQ { Large Vugs/Vesicles (> 6") ﬂjjj 2 Wide Near Vertical Fxs
Medium Vugs/Vesicles (2-6") m Drilling Induced Fxs

Small Vugs/Vesicles (< 2")

Breccia or Conglomerate
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Prob hung & jumped

Hole Bridged @ ~424.5'
on June 10th. Relogged

ABI on June 13th. No
OBI could be collected
then

Probe hung & jumped

Probe hung & jumped
Probe hung & jumped

N f\

430.00
435.00
440.00
445.001
450.00
455.00
460.00



20

CD
[ft]
CA

.I..)|.| \.lf)l.. . .\.\\Msl» e~ T (I.I..,l..l . ,’!l\l\\z‘l...l\llll e R o o UG Y S A A A AN . e A A e I\{‘J)I\[;)\)I(ISI.I)/
= N | \
0 3o 0 3 P } mﬂ/ O o 80— Q% o= O o= B _ o— QlQ i ?D % il —
= 5 b O||\L D= e E{ﬁw\ . o— O O Ow O AL NS & A |
o - = ] — r ot
= - S/ /
r/|) Lrj\rr\l

\J

465.001

470.001

475.001

480.00+

485.00

490.00+

495.00

MW-14 ABI-OBI

Breakouts

Gravity

Ave Acoustic Caliper
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Closure Distance = 10.24 ft.
Closure Angle =191.27 deg

True Vertical Depth = 499.59 ft.

Radius of Curvature Deviation Algorithm

Corrected for 11 deg E Magnetic Declination to True North

4 o "l_ i © Merged OBI-AB| | ~============~
in Acoustic Caliper -
ARI p _ 5 08 G 1|0 deg 360
n Mag.Field Azimuth
Caliper
vEex | | mememmemmmmmeeeeeee- Merged OBI-ABI | Merged OBI-ABI
4 inches 6 0O uT  90/0 deg 360
“Deoth | Picks Image-NM Centralized TT Amplitude Features Tilt
ept DIPA Oriented Mag North Oriented Mag North Oriented Mag North 3D-OBI 3D-ABI DIPT Merged OBI-ABI
Lr:30ft 0° 90° 180° 270° 0° | 0° 90° 180° 270° 0° | 0° 90° 180° 270° 0° 0° 0° 0 90 /0 deg 8
MW-14-ABI-OBIl Image Summary Bull's Eye Deviation Plot
o
340 E 10°
70
2B0° aae
167 [ft] aae
280° 100
110°
Measured Depth = 29.5 to 499.8 ft.
Closure Distance = 10.24 ft.
Closure Angle = 191.27 deg )
True Vertical Depth = 499.59 ft. 100.0f MW-14-ABi-OBI
Radius of Curvature Deviation Algorithm
Corrected for 11 deg E Magnetic Declination to True North 7-24-08, RECC
MW-14-ABI-OBI Image Summary E-W Vertical Section Deviation Plot
Measured Depth = 29.5 to 499.8 ft. 7-24-08, RECC
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WD
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Measured Depth = 29.5 to 499.8 ft. 7-24-08, RECC
Closure Distance = 10.24 ft.
Closure Angle =191.27 deg
True Vertical Depth = 499.59 ft.
Radius of Curvature Deviation Algorithm
Corrected for 11 deg E Magnetic Declination to True North
Mnemonics and Comments
Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip
apparent hole axis
VFXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted O (soft) to 1500 (harder) as green line.
OBl Image-NM = 2D plot of optical image oriented to magnetic north. Plotted from left to Right N-E-S-W-N
Centralized TT = 2D plot of acoustic image travel time with probe position centralized. Plotted from left to Right N-E-S-W-N
3-Arm = 3-arm mechanical caliper of hole diameter plotted from 4-6 inches (blue line)

Min-Acoustic Caliper = minimum acoustic caliper of hole diameter calculated from Travel Time data and plotted as orange line from 4 to 6 inches.
Max-Acoustic Caliper = maximum acoustic caliper of hole diameter calculated from Travel Time data and plotted as purple line from 4 to 6 inches.
Avg-Acoustic Caliper = average acoustic caliper of hole diameter calculated from Travel Time data and plotted as bright green line from 4 to 6 inches.
Breakouts = pink shaded zone between Avg-Acoustic Caliper and Max-Acoustic Caliper calculated from Travel Time data showing borehole enlargment..

Amplitude = 2D plot of unfiltered acoustic image amplitude oriented to magnetic north. Plotted from left to Right N-E-S-W-N
Amp-High Pass = 2D plot of acoustic image amplitude with High Pass Normalization Filtering (can be toggled on/off) Plotted from left to Right N-E-S-W-N

3D-0OBI = 3D cylindrical projection of OBl image looking from the North.
3D-ABI = 3D cylindrical projection of OBl image looking from the North.
Tadpole = tadpole plot of the image feature picks (fractures and bedding planes); plotted from 0 to 90 dip - see legend above. DIPT = True

orientation; features corrected for hole deviation

Magn. Field = Total magnetic field strength as measured by fluxgate magnetometer in OBI or ABI deviation sensor - plotted 0-90 uT. (green line)

Gravity = Total gravity (probe acceleration) as measured by 3-axis accelerometers in ABI deviation sensor - plotted 0.8-1.2 g. (brown line)

Azimuth = direction of tool tilt plotted O to 360 deg; represents borehole deviation direction (red line)

Tilt = tool tilt (vertical = 0 and horizontal = 90 ) plotted 0 to 8 deg ; represents borehole deviation tilt from vertical. (blue line)

CA = Closure angle.= horizontal angle from hole to vertical projected collar location; plotted from 0 to 360 deg (dashed green line)

CD = Closure Distance.= distance in feet in a horizontal plane from the borehole to vertical projected collar location; plotted from 0 to 20 ft. (dotted
black line)

Prepared by Robert E. Crowder
Rev 8-1-2008




Southwest Exploration
Services, LLC

borehole geophysics & video services

COMPANY

MALCOLM PERNIE
WELL ID MW-16
FIELD UPCO
COUNTY MARICOPA STATE ARIZONA
TYPE OF LOGS: ABI TELEVIEWER OTHER SERVICES
) OBI
MORE: 3-ARM CALIPER NAT. GAMMA
DUAL INDUCTION
LOCATION 3RX SONIC
SEC TWP RGE
PERMANENT DATUM ELEVATION K.B.
LOG MEAS. FROM GROUND LEVEL ABOVE PERM. DATUM D.F.
DRILLING MEAS. FROM G.L.
DATE 03-30-11 TYPE FLUID IN HOLE FORMATION WATER
RUN No 1 SALINITY N/A
TYPE LOG ABI DENSITY N/A
DEPTH-DRILLER 510 FT LEVEL 250 FT
DEPTH-LOGGER 507.5 FT MAX. REC. TEMP. N/A
BTM LOGGED INTERVAL 507.5 FT IMAGE ORIENTED TO: MAG NORTH
TOP LOGGED INTERVAL 250 SAMPLE INTERVAL 0.0096 FT
DRILLER / RIG# YELLOW JACKET LOGGING TRUCK TRUCK # 689
RECORDED BY / Logging Eng. | K. MITCHELL/ED TURNER | TOOL STRING/SN ALT-ABI-40 SN 917
WITNESSED BY MALCOLM PERNIE LOG TIME:ON SITE/OFF SITE | 08:30 AM

RUN BOREHOLE RECORD CASING RECORD

NO. BIT FROM TO SIZE WGT. FROM TO

1 15" SURFACE 20 FT 10" STEEL SURFACE 20.5FT
2 10" HAM 20FT TOTAL DEPTH

3

COMMENTS:

Major Lithology

GM - Silty gravel w/ sand

GP - Sandy Gravel

BR - Granodiorite

Acoustic Image Features Legend

./ Btm of Casing

O/ Filled Fracture / Joint

0/ Bedding / Banding / Foliation / Veins

./ Partially Open Joint / Fracture

./ Minor Open Joint / Fracture

O/ OJ/Fx terminates at Fx intersection

O/ Unclassified

( Sulfide Vein

0/ Breakouts

./ Major Open Joint / Fracture

./ Fluid Level

VFx Lithology Legend
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MW-16 ABI40 Summary
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Enlargements

Ave Acoustic Caliper

7 in 17

Max Acoustic Caliper

7 in 17

Tadpole
DIPT Hard

Bx

Caliper

ARI
VEX 0 100

7 inches 17

0 0.1us 200 Gravity Azimuth

Centralized TT
Oriented Mag North

|
0° 90° 180° 270° 0°

- - Desc
Amplitudel-NM Picks 0.8 G 1.2 | 0 deg360

Oriented Mag North DIPA 3D MagField Tilt Lith
|00 | I

I
0°  90° 180° 270° 0° 0° 40 uT 60 | O deg 8

Depth
lin:2ft

MW-16 AB140 Summary

Measured Interval = 17.6 to 50271.% ft.
Closure Distance = 16.04 ft.

290°

280°

Hole MW-16 Bull's Eye Deviation Plot

1°45 [

2607

250°

Closure Angle = 307.0 deg

B

Note: Calculated values (Closure Distance, Closure Angle & True Vertical Depth) are in context of measured interval only
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Measured Interval = 17.6 to 507.3 ft. 6-14-11, RECC

Closure Distance = 16.04 ft.
Closure Angle = 307.0 deg
True Vertical Depth = 506.25

Radius of Curvature Deviation Algorithm

Based on Magnetic North

Note: Calculated values (Closure Distance, Closure Angle and True
Vertical Depth) are in context of measured interval only
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Measured Interval = 17.6 to 507.3 ft. 6-14-11, RECC
Closure Distance = 16.04 ft.
Closure Angle = 307.0 deg
True Vertical Depth = 506.25 ft.
Radius of Curvature Deviation Algorithm
Based on Magnetic North
Note: Calculated values (Closure Distance, Closure Angle and True
Vertical Depth) are in context of measured interval only
Probe Top = Depth Ref.
Single Conductor MSI Probe Top
Probe Length = 1.6m or 5.25'
Probe Weight = 6 kg or 13.2lbs
Distance from Acoustic Image Window to
Orientation Sensor = 1.2m or 4'
Inclination Accuracy = +/- 0.5 deg
Azimuth Accuracy = +/- 1.0 deg
Beam Width = 1.5 mm
Frequency 1.2 mHz
Run Centralized with External Bow Spring Centeralizers
ABI Imaging Window
0.73Ftor 0.22m
1.6" or 40 mm Diameter
Mnemonics and Comments
Centralized TT = 2D plot of acoustic image travel time with probe position centralized. Oriented to

magnetic north and plotted from left to right N-E-S-W-N

Caliper = 3-arm mechanical caliper of hole diameter plotted from 7 to 17 inches (blue line)

Max-Acoustic Caliper

Ave-Acoustic Caliper

= maximum acoustic caliper of hole diameter calculated from Travel Time data
and plotted as orange line from 7 to 17 inches.

= average acoustic caliper of hole diameter calculated from Travel Time data and
plotted as bright green line from 7 to 17 inches.

Enlargements = pink shaded zone between Avg-Acoustic Caliper and Max-Acoustic Caliper calculated
from Travel Time data showing borehole enlargment..

Amplitudel-NM = 2D plot of unfiltered acoustic image amplitude oriented to magnetic north. Plotted
from left to Right N-E-S-W-N. Image toggled off.

ARI = Acoustic

Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted O (soft)

to 1000 (harder) as green line.

Picks = planar strucutral features picked on acoustic borehole image shown as colored sinusoid (color
designation shown on header) DIPA = dip apparent hole axis

VFXs = Near Vertical Fractures, Vugs/Vessicles and other non-sinusoidal features.

Bx = Apparent Breccia or Congomerate zones and Vugs/Vesicles/Cavities

3D = 3D cylindrical projection of ABI image using Centralized TT log for hole shape looking from North.
Tadpole = tadpole plot of the ABI feature picks (fractures and bedding planes); plotted from 0 to 100 dip -

see legend above. DIPT = True orientation; features corrected for hole deviation

Magn. Field = Total magnetic field strength as measured by fluxgate magnetometer in ABI deviation
sensor - plotted 40-60 uT. (green line)

Gravity = Total gravity (probe acceleration) as measured by 3-axis accelerometers in ABI deviation
sensor - plotted 0.8-1.2 g. (brown line)

Azi-Edited = direction of tool tilt plotted O to 360 deg; edited for anomalous magnetic influence -
represents borehole deviation direction (red line)
Tilt = tool tilt (vertical = 0 and horizontal = 90 ) plotted O to 8 deg ; represents borehole deviation tilt
from vertical. (blue line)
RBR = Relative bearing - azimuth of the probe marker position to High Side measured clockwise.
(thin purple line)
Desc = major/principal lithology description based on geologic descriptions provided by Pirnie staff.
Lith = major/principal lithology symbol based on geologic descriptions provided by Pirnie staff.
Hard = apparent rock harness from ARI used to silhouette lithology.

Bulls Eye Plot = 2D plan view of drill hole path determined from magnetic sensor package in OBl an ABI

probes

Vertical Profile = 2D vi
an ABI

-- referenced to Magnetic North

ew of drill hole path projected on E-W plane from magnetic sensor package in OBI
probess -- reference to Magnetic North-- Radius of Curvature desurveying algorithm

Closure Profile = 2D projection of drill hole path of depth versus closure distance referenced to magnetic north

Prepared by Robert E. Crowder
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Closure Distance = 3.57 ft.
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200"

190® 180°
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Based on Magnetic North
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Hole MW-17 Vertical Section Deviation Plot
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Based on Magnetic North
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Note: Calculated values (Closure Distance, Closure Angle and True
Vertical Depth) are in context of measured interval only
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Closure Angle = 179.2 deg

True Vertical Depth = 267.2 ft.

Radius of Curvature Deviation Algorithm

Based on Magnetic North
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Note: Calculated values (Closure Distance, Closure Angle and True
Vertical Depth) are in context of measured interval only

OBI-40 Optical Borehole Imager

1.6" or 40 mm Diameter

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

Probe Length = 1.6m or 5.25'
Probe Weight = g or 13.2lbs

Distance from Acoustic Image Window to
Orientation Sensor = 1.2m or 4'

Inclination Accuracy = +/- 0.5 deg

Azimuth Accuracy = +/- 1.0 deg

External Bow Spring Centeralizers

OBI Imaging Window

Optical Image Summary Legend

Mnemonics and Comments

Caliper = 3-arm mechanical caliper of hole diameter plotted from 5 - 15 inches (blue line)

Gamma = natural gamma ray log plotted from 0 to 200 API units (green line)

Image-NM = 2D plot of optical image oriented to magnetic north. Plotted from left to Right N-E-S-W-N

Image = Non-oriented 2D plot of optical image from 5.8 to 37" rotated by -150 deg. Plotted
from left to Right N-E-S-W-N

Picks = planar features picked on optical borehole image shown as colored sinusoid (color designation
shown on header) DIPA = dip apparent hole axis

VFxs = Near Vertical Fractures, Vugs/Vessicles and other non-sinusoidal features.

Bx = Apparent Breccia or Congomerate zones and Vugs/Vesicles/Cavities

3D-N = 3D cylindrical projection of OBl image.viewed from north.

3D-E = 3D cylindrical projection of OBI image viewed from east.

Tadpole = tadpole plot of the image feature picks (fractures and bedding planes); plotted from 0 to 100
dip - see legend above. DIPT = True orientation; features corrected for hole deviation

Magn. Field = Total magnetic field strength as measured by fluxgate magnetometer in OBI deviation sensor -

plotted 40-60 uT. (green line)
Gravity = Total gravity (probe acceleration) as measured by 3-axis accelerometers in ABI deviation
sensor - plotted 0.8-1.2 g. (brown line)
Azimuth-edit = direction of tool tilt plotted 0 to 360 deg; edited for magnetic influence - represents borehole
deviation direction (red line)

Tilt = tool tilt (vertical = 0 and horizontal = 90 ) plotted 0 to 8 deg ; represents borehole deviation tilt
from vertical. (blue line)

RBR = Rotational Bearing Reference - difference between high side and marker position on probe;
plotted as purple line from 0 to 360 deg.

Desc = major/principal lithology description based on geologic descriptions provided by Pirnie staff.

Lith = major/principal lithology symbol based on geologic descriptions provided by Pirnie staff.

Bulls Eye Plot = 2D plan view of drill hole path determined from magnetic sensor package in OBl an ABI
probes -- referenced to Magnetic North

Vertical Profile = 2D view of drill hole path projected on E-W plane from magnetic sensor package in OBI
an ABI probes -- reference to Magnetic North-- Radius of Curvature desurveying algorithm

Closure Profile = 2D projection of drill hole path of depth versus closure distance referenced to magnetic north

Prepared by Robert E. Crowder
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Stoneley-Wave Slow
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Sy 0 APl 200 | 200 usec 1020 | 200 usec 1020 | 200 usec 1020 | 40 us/ft 230
ept
Lin:20f MW-17 Sonic Summary

Full Waveform Sonic Summary Legend

Gamma
Caliper

RX1-1A-stacked

RX1 - dt

RX2-1A-stacked

RX2 - dt

RX3-1A-stacked

RX3 - dt

Velocity Analysis-- stkd = gray scale variable density display of velocity semblence waveform of the

P-Wave Slowness

Stoneley-Wave Slow

Mnemonics and Comments

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

= natural gamma ray log plotted from 0 to 200 API units (green line)
= 3-arm mechanical caliper of hole diameter plotted from 5-15 inches (blue line)

= color variable density display of 0.6m Rx waveform; stacked over 5 waveforms and

= color variable density display of 0.8m Rx waveform; stacked over 5 waveforms and

= color variable density display of 1.0m Rx waveform; stacked over 5 waveforms and

stacked waveforms; plotted from 40 to 230 uSec/ft.

= apparent P-wave transit time or slowness from maximum energy peak on

semblence velocity waveform in uSec/ft (green line).

= apparent Stoneley-wave transit time or slowness from maximum energy peak on

semblence velocity waveform in uSec/ft. (light blue line).

Prepared by Robert E. Crowder
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OBI Image Log Summary Hole MW-18

Malcolm Pirnie Phoenix, Maricopa County, Az

Image Features Oriented to Magnetic North and not Corrected for Magnetic Declination

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: Sept. 17, 2009

Optical Image Features Legend

Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole

Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

Partially Open Fracture/Joint

In-filled Fracture/Joint or Vein

Bedding - apparent bedding; rock boundary; banding or foliation feature

Bottom of Casing

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

LN NN N N

Distinct probable Fracture/Joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

VFx Lithology Legend

Conglomerate - mud matrix supported

Breccia or Conglomerate m 2 Near Vertical Fxs |:|

Large Vugs/Vesicles (> 6") ﬂjj] 2 Wide Near Vertical Fxs |:| Conglomerate - clast supported
Medium Vugs/Vesicles (2-6") [I:Ij Breakouts

Small Vugs/Vesicles (< 2") I:I:‘

Hﬂm >2 Near Vertical Fxs |:| Conglomerate - sand matrix supported

Drilling Induced Fxs

OBl Image 3-Arm Caliper

MagField

Depth | Picks
lin:2.5ft| pDIPA

3D-North 3D-East
0° 90°

Oriented to Mag North

Py J—
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0° 90°  180° 270°  0° | Gravity Azimuth
VEX 08 G 1.2 |0 deg 360
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0 9 | . CA ____
0 deg 360
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Fluid Level ~377.3'
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ANN N
CA
Tadpole 0 deg 360
DIPT CD
0 9 | 0 [ft] 8
VEXx Gravity Azimuth
08 G 12 |0 d 360
Picks OBl Image - ; ¢-ag
Depth | DIPA Oriented to Mag North | _______ Zi—.A.r:n.SI?I.IE).er. _______ 3D-North 3D-East MagField Tilt
1in:2.5ft 0° 90° 180°  270° 0° | 5 inches 15 0° 90° 0 uT 90 | O deg 8

MW-18 OBI Bull's Eye Deviation Plot
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. 387.7

|

—

180nn =
w2 3g 03006 3500 |

1:38 [ &

280°

250°

240°

2300

Measured Interval = 25.0 to 397.7 ft. 220
Closure Distance = 5.61 ft. 710°
Closure Angle = 83.12 deg

True Vertical Depth = 397.66 ft. 200° . . 1ene
Radius of Curvature Deviation Algorithm 180°  qgpe 170

1.n‘~2fn__3.n 40 50 B0 7.0

9-29-09, RECC

Corrected for 11.5 deg E Magnetic Declination to True
North

&50.0ft= 08I

Note: Calculated values (Closure Distance, Closure Angle and True Vertical Depth) are in context of measured interval only

MW-18 OBI E-W Vertical Section Deviation Plot

M 90.00" E
-1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 [ 1:11
¢ 0.0(25.0) +50.0fte OB
snnl—-00(50.0
100.0 0.3 (100.00
1500 0.7 (150.0)
2000 \'\. 1.2 (200.00
I | T STIEr M




2500

300.0

RUNWSEIINTY]

3.0 (300.0)

Mg 4.2 (360.0)

350.0

400.0

\_ 56 (397.7)

™D

1:938 [f]
Measured Interval = 25.0 to 397.7 ft.
Closure Distance = 5.61 ft.
Closure Angle = 83.12 deg
True Vertical Depth = 397.66 ft.

Radius of Curvature Deviation Algorithm

Corrected for 11.5 deg E Magnetic Declination to True

North

9-29-09, RECC

Note: Calculated values (Closure Distance, Closure Angle and True

Vertical Depth) are in context of measured interval only

0.0 1.0

2.0

MW-18-OBI Closure Section Deviation Plot

3.0

4.0

5.0

6.0

[f1:10

¢ 0.0025.0)

+50.0fte OB

50.0

100.0;

15010 a01a0.m

200.0 \ 1.2 (200.0)

2.0 (250.0)

2500

3000

3.0 (300.0)




3500 e 4.2 (35000

4000 \, 5.6 (387.7)

MD
1:837 [fl]
Measured Interval = 25.0 to 397.7 ft.
Closure Distance = 5.61 ft. 9-29-09, RECC
Closure Angle = 83.12 deg
True Vertical Depth = 397.66 ft. .
Radius of Curvature Deviation Algorithm Note: Calculated values (Closure Distance, Closure Angle and True
Corrected for 11.5 deg E Magnetic Declination to True Vertical Depth) are in context of measured interval only
North
Mnemonics and Comments
ARI = Acoustic Reflectance Index or relative rock hardness was not provided since ABI was not run due to low fluid level in well.
VEXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
Picks = planar featues picked on optical borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip apparent hole

axis

OBl Image-NM = 2D plot of optical image oriented to magnetic north. Plotted from left to Right N-E-S-W-N

3-Arm = 3-arm mechanical caliper of hole diameter plotted from 5-15 inches (blue line)
Centralized TT = 2D plot of acoustic image travel time was not provided since the ABI probe was not run due to low fluid level in well.
Amplitude = 2D plot of unfiltered acoustic image amplitude was not provided since ABI was not run due to low fluid level in well.

3D-North = 3D cylindrical projection of OBl image looking from the North.
3D-East = 3D cylindrical projection of OBl image looking from the East.
Tadpole = tadpole plot of the image feature picks (fractures and bedding planes); plotted from 0 to 90 dip - see legend above. DIPT = True

orientation; features corrected for hole deviation

Magn. Field = Total magnetic field strength as measured by fluxgate magnetometer in OBI deviation sensor - plotted 0-90 uT. (green line)




Azimuth = direction of tool tilt plotted O to 360 deg; represents borehole deviation direction (red line)

Tilt = tool tilt (vertical = 0 and horizontal = 90 ) plotted 0 to 8 deg ; represents borehole deviation tilt from vertical. (blue line)

CA = Closure angle.= horizontal angle from hole to vertical projected collar location; plotted from 0 to 360 deg (dashed green line)

CD = Closure Distance.= distance in feet in a horizontal plane from the borehole to vertical projected collar location; plotted from 0 to 8 ft. (dotted
black line)

Prepared by Robert E. Crowder
Rev 9-29-2009




IMAGE FEATURE SUMMARY 2

Hole: 18 E. Yearling

Malcolm Pirnie

18 E. Yearling, Maricopa County, Az

O/ In-filled Fracture/Joint or Vein

/ Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole

O/ Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

./ Bottom of Casing ./ Fluid level in boreohle
Driller: Property Owner Drill Method: Hammer 6" hole diameter Logged: July 27, 2007
Depth GR All Features Major Features Minor Features In-Filled Features Bedding/Foliation Fracture Frequency Total Counts Average Dip Average Azimuth
1in:50ft 50 AP 250 DIPT DIPT DIPT DIPT DIPT Per 5-ft. Interval Per 5-ft. Interval Per 5-ft. Interval Per 5-ft. Interval
3-Arm Cal 9010 90 9010 90 90 |0 counts/foot 310 counts 1510 deg 90 1|0 deg 360
5 Inches 10
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3-Arm Cal
5 Inches 10 . - - - . - :
All Features Major Features Minor Features In-Filled Features Bedding/Foliation Fracture Frequency Total Counts Average Dip Average Azimuth
Depth GR DIPT DIPT DIPT DIPT DIPT Per 5-ft. Interval Per 5-ft. Interval Per 5-ft. Interval Per 5-ft. Interval
lin:50ft | 50 API 250 90 90 90 90 9 | 0 countsffoot 3]0 counts 1510 deq 90 deg 360




/ Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole O/ Minor Fracture/Joint - thin or di il /joint around cil of hole

IMAGE FEATURE SUMMARY Hole: 18 E. Yearling

- - . . O/ In-filled Fracture/Joint or Vein O/ Bedding - apparent bedding; rock boundary; banding or foliation feature
Malcolm Pirnie 18 E. Yearling, Maricopa County, Az
./ Bottom of Casing ./ Fluid level in boreohle
Driller: Property Owner Drill Method: Hammer 6" hole diameter Logged: July 27, 2007
Lin:50ft DIPT Per 5-ft. Interval Azimuth Histogram Schmidt Plot (Strike) - Lower Hemisphere Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
0 90 | O counts/foot 3
xS =
50.0 8 [T
O \
¥ ;\ [CE [
% _Eff\
IR
hel)
100.0 —
EIEE |
[
| —>
GO R
of |
150.0 A 1
Azimuth Histogram Depth: 18.00 [ft] to 500.00 [f{] Azimuth Count - Percent Interval
Depth: 18.00 [ft] to 500.00 [ft] Mean Dip & Azimuth Depth: 18.00 [ft] to 500.00 [ft]
200.0 25 Depth: 18.00 [ft] to 500.00 [ft] 0°
Dip Count - Percent Interval
Depth: 18.00 [ft] to 500.00 [ft]
0°
190.5°
250.0 o0
-90° 90°
Counts: 230
0  90° 180° 270° 360° Mean: 8702
. . Std.Dev.: 12.57 180°
300.0 Counts: 230 Counts  Dip[deg] Strike[deg] Azi Dip Min: 1501 Counts: 230
Mean:  190.47 Mean 230 67.95  100.47 Std.Dev: 87.1°  12.6° Max:  89.94 Mean:  190.47
Std.Dev.: 87.12 = 23 7226  111.41 Min: 4.9° 15.0° Stc.i.Dev.: 87.12
Min: 4.92 ° 201 67.53 99.30 Max: 356.5°  89.9° Mm:. 4.92
Max:  356.54 o 4 64.99  59.62 Mex: 3554
e 2 67.00 331.40
350.0 @
|
|
400.0 }
\
|
|




Dip Count - Percent Interval

P
? ?L:;r

450.0 < |

o H
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Version 8-3-07, RECC
IfaVaWal
Tadpole Fracture Frequency

Depth DIPT Per 5-ft. Interval OBI Azimuth OBI Strike Polar OBI Mean Dip & Azi OBl Azimuth DIP OBI Azimuth Rose
1in:50ft 90 | O counts/foot 3 Azimuth Histogram Schmidt Plot (Strike) - Lower Hemisphere Mean Dip & Azimuth Azimuth Count - Percent Interval




IMAGE FEATURE SUMMARY LOG Hole: MW-4

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: NX Core- 3.87" holediameter

L ogged: August 06, 2004

PR

NN

In-filled fracture/joint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Az OBI Azimuth DIP H OBl Azimuth Rose
1in:50ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
0 90 0 counts/foot 3
U.U
O ? ]
/C |
7| tolo [
50.0 % ? 7:‘7
G ? AZ H . . Schmidt Plot (Strike) - Lower Hemisphere
(g gj’ — AZimuth Histogram Depth: 0.00 [ft] to 310.00 [ft] Azimuth Count - Percent Interval
Gg% C Depth: 0.00 [ft] to 310.00 [ft] Mean Dip & Azimuth Depth: 0.00 [ft] to 310.00 [ft]
Q — 5 Depth: 0.00 [ft] to 310.00 [ft] o
100.0 [ 2 Dip Count - Percent Interval
O0=| —— Depth: 0.00 [ft] to 310.00 [f{]
|| 20 0°
N
79.9°
Qj/ |
150.0 /
55.4° -90°
Counts: 196
Mean: 55.39
0 90 180° 270° 360 Counts  Dip[deg] Strike[deg] Std.Dev.: 16.17 180
200.0 ‘ Counts: 194 Mean 196 5539 349.86 Az Dip Min: 1384 Counts: 196
Mean:  79.19 Std.Dev: 100.7°  16.2° Max:  86.31 Mean:  79.86
‘ Std.Dev.: 101.54 : ; gi;i ;;)3711 Min: 0.7° 13.8° Stq.De\/.: 100.67
Min: 066 o 4 4911 8791 Ma 8T 8ed A
Max: 359.72 ° 8 36:06 33‘2.57 Max: 359.72
° 173 56.26  348.93
250.0
|
300.0




IMAGE FEATURE ANALYSISLOG Hole: MW-4 s

M al COl m PI r n I e U PCO P rOJeCt’ M arlcopa Cou nty’ AZ ./ Major fracture - distinct wide fracture/joint continuous around circumference of hole

Driller: Boart Longyear Drill Method: NX Core- 3.87" holediameter L ogged: August 06, 2004 @ eing - cperent et ek buniy: g folion fsure

W O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be & 1) fracture; 2) bedding feature; etc.

./ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Gamma Ray All Features Major Features Minor Fractures In-filled Fractures Bedding Fracture Frequency Total Fractures Average Dip Average Azimuth
Lin:501t 74 AP 150 DIPT DIPT DIPT DIPT DIPT Per 5 ft. Interval Per 5 ft. Interval Per 5 ft. Interval Per 5 ft. Interval
Caliper 40 90 0 90 0 90 0 90 0 90 0  counts/foot 2 0 counts 10 0 deg 90 0 deg 360
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IMAGE FEATURE SUMMARY LOG Hole: MW-5

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: Rotary 7-7/8" hole diameter

Logged: August 13, 2004

PR

LN NN

In-filled fracturefjoint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Az OBI Azimuth DIP OBl Azimuth Rose
1in:50ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
0 90 0 counts/foot 3
U.U
50.0
Fractures and other
features were not picked : : Schmidt Plot (Strike) - Lower Hemisphere
in the sediments above A-2|muth Histogram Depth: 0.00 [ft] to 300.00 [ft] Azimuth Count - Percent Interval
~185'. Greenstones are Depth: 0.00 [ft] to 300.00 [ft] Mean Dip & Azimuth Depth: 0.00 [ft] to 300.00 [f{]
below this depth o5 Depth: 0.00 [ft] to 300.00 [ft] 0°
100.0 Dip Count - Percent Interval
' Depth: 0.00 [ft] to 300.00 [f{]
20 o
115.0°
150.0
51.0° -90°
Counts: 155
Mean: 5104
0 90° 180" 270°  360° i _ Std.Dev.: 14.70 180°
| Counts. 155 Counts  Dip[deg] Strike[deg] AzZi Dip Min: 12.61 Counts. 155
200.0 \ Mean; 114.98 Mean 155 5104 24.98 StdDev: 852°  14.7° Max: 8301 Mean:  114.98
| Std.Dev.: 85.18 o 0 4345 2632 Min: 74 126° StdDev.: 85.18
\ Min:  7.44 = 12 5557 246 Max: 3503 830 Min: 744
Max: 350.33 © 1 54.07 12.21 Max: 350.33
} S 112 5257  29.63
250.0
|
2NN N




IMAGE FEATURE SUMMARY LOG Holee MW-5

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: Rotary 7-7/8" hole diameter

Logged: August 13, 2004

PR

SIS NI NN

In-filled fracture/joint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a 1) fracture; 2) bedding feature; etc.

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Gamma Ray Tadpole OBl Azimuth OB Strike Polar OBl Mean Dip & Azi | OBl Azimuth DIP H OBl Azimuth Rose
1in:50ft '0 API 150' DIPT Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
Caliper | %0
3 inches 6
é '
G o~
t o ?
' O
' /
50.0 :L
i J Jr i
g | Azimuth Histogram Depth: 0.00 [ft] to 300.00 [ft] Azimuth Count - Percent Interval
I_-,_ i Depth: 0.00 [ft] to 300.00 [ft] Mean Dip & Azimuth Depth: 0.00 [ft] to 300.00 [f{]
: o5 Depth: 0.00 [ft] to 300.00 [f{] o
100.0 : > Dip Count - Percent Interval
) ! Depth: 0.00 [ft] to 300.00 [ft]
: 20 00
| C
ri 116.0°
: O 15
i
+ 10
150.0 :
:' 5 51.4° -90°
E z Counts:. 185
H Mean:  51.38
e 0 90° 180° 270° 360 Counts  Dip[dey] Strike[deg] Sd.Dev.: 1641 180°
' Counts: 149 Mean 185 51.38 25.97 Az Dip Min: 12.61 Counts: 185
200.0 L/-'f Mean: 114.85 SdDev: 895  164° Max 8385 Mean: 11597
Std.Dev.: 90.95 © 36 4517 29.80 Min: 74 126 Std.Dev.: 89.50
l,‘.-_‘ Min: 744 ° 13 57.31 356.07 Max: 350.3° 83.9° Min: 744
= Max:  350.33 ° 4 2894 33043 Max: 35033
H e} 5 39.02 66.60
v ° 127 5371 3010
250.0 é'
Jb
27NN N




IMAGE FEATURE ANALYSIS LOG Hole: MW-5

Malcolm Pirnie UPCO Project, Maricopa County, Az

Drill Method: Rotary 7-7/8" hole diameter Logged: August 13, 2004

Driller: Boart Longyear

PR

O/ In-filled fracture/joint with white or light colored material

./ Major fracture - distinct wide fracture/joint continuous around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

./ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Gamma Ray All Features Major Fractures  Minor Fractures In-filled Fractures Bedding Fracture Frequency Total Fractures Average Dip Average Azimuth
1in:50ft 0 API 150 DIPT DIPT DIPT DIPT DIPT Per 5 ft Interval Per 5 ft Interval Per 5 ft Interval Per 5 ft Interval
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IMAGE FEATURE SUMMARY LOG Hole: MW-8

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: Rotary 7 7/8™ hole diameter

Logged: September 13, 2004

PR

NN

In-filled fracture/joint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Azi OBI Azimuth DIP OBI Azimuth Rose
1in:50ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
o 0 90 0 counts/foot 3
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Azimuth Histogram
Depth: 0.00 [ft] to 300.00 [ft]

90° 180° 270° 360°
Counts: 67

Mean:  251.47
Std.Dev.: 124.21

Min: 0.54

Max: 359.03

Schmidt Plot (Strike) - Lower Hemisphere
Depth: 0.00 [ft] to 300.00 [ft]

Counts  Dip[deg] Strike[deg]
Mean 67 4713  161.47
O 10 4774 156.77
] 3 26.02 3544
° 1 2.50 111.70
o 11 4576  118.58
o 42 49.69  283.96

Mean Dip & Azimuth
Depth: 0.00 [ft] to 300.00 [ft]

251.5°

47.1°

Azi
Std.Dev: 124.2°
Min: 0.5°
Max: 359.0°

Dip
20.4°
0.5°
80.8°

Dip Count - Percent Interval
Depth: 0.00 [ft] to 300.00 [ft]
0°

Counts: 67
Mean:
Std.Dev.: 20.35
Min: 0.54
Max: 80.85

Azimuth Count - Percent Interval
Depth: 0.00 [ft] to 300.00 [ft]
0°

180°
Counts: 67

Mean:  251.47
Std.Dev.: 124.21
Min: 0.54

Max: 359.03




IMAGE FEATURE ANALYSIS LOG Hole: MW-8

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: Rotary 7 7/8' hole diameter

Logged: September 13, 2004

PR

In-filled fracture/joint with white or light colored material

Fluid level in boreohle

LN NN

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Unclassified - planar feature continuous around circumference - type of feature not determined:

O/ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth  ~ Caliper } All Features Major Fractures Miner Fractures In-filled Fractures Unclassified Fracture Frequency Total Fractures Average Dip Average Azimuth
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IMAGE FEATURE SUMMARY LOG Holee MW-9

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear

Drill Method: NX Core- 3.87" holediameter

L ogged: January 25, 2005

“PiRiE"

NN

In-filled fracturefjoint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Fluid level in borehole

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature

Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Azi OBI Azimuth DIP OBI Azimuth Rose
1in:50ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
0 counts/foot 5
U. U
50.0 \
|
) . Schmidt Plot (Strike) - Lower Hemisphere
Azimuth Histogram Depth: 0.00 [ft] to 310.00 [ft] Azimuth Count - Percent Interval
\ Depth: 0.00 [ft] to 310.00 [ft] Mean Dip & Azimuth Depth: 0.00 [ft] to 310.00[f{]
= Depth: 0.00 [ft] to 310.00 [ft] 0
100.0 25 Dip Count - Percent Interval
Depth: 0.00 [ft] to 310.00 [ft]
o
|
‘ ] 139.8°
|
150.0 \ 1
‘ | 47.9° o /
| -90 £
\
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‘ | - - - i Mean:  48.20
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\ : i
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| ‘ Std.Dev.: 113.35 © i 47.76 6583 Min: 0.1° 38° Std.Dev.: 113.35
Min: 0.06 ] 33 46.29 70.12 Max: 359.9° 81.8° Min: 0.06
M g 3‘59 93 e 8 3527 27105 Max:  350.93
| | a: : ® 2 5334 15367
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300.0




IMAGE FEATURE ANALYSIS LOG Hole: MW-9

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller:

Boart Longyear

Drill Method: NX Core - 3.87" hole diameter

Logged: January 25, 2005

PR

O/ In-filled fracture/joint with white or light colored material

/ Major fracture - distinct wide fracture/joint continuous around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

./ Fluid level in borehole

O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a 1) fracture; 2) bedding feature; etc.

Total Counts

Average Dip

Average Azimuth

Depth ________ Caliper All Features Major Fractures | Minor Fractures | In-filled Fractures | Bedding/Foliation | Fracture Frequency
1n:50ft |2 inches 7 DIPT DIPT DIPT DIPT DIPT Per 5 ft. Interval Per 5 ft. Interval Per 5 ft. Interval Per 5 ft. Interval
Gamma Ray
0 90| 0 90 | 0 90 | 0 90 | 0 90 | 0 counts/foot 5|0 counts 2510 deg 90 | 0 deg 360
0 API 150
) ] ] I |
; T T —
50.0 i S | | =
s | | —
& -~ j
o — |
¢ \ ]
3 | |
':-—“'- | | |
100.0 - N - iy ‘ —
“;,___ o q T :EJ :EJ | |
v =l =l y ‘ |
§ | | | |
i [ [ [ \
: (L ,, | | | |
150.0 : l ‘ ‘
{ § | | | |
: © \ [ \ \
; e | - |
’ A e deot ] —
’ )
] 10 [ | [ | ‘ | I
3 o1 | | | - |
200.0 i i | |
JF- [ [ | |
| | | |
: ‘\ | |
&= | | \ \
250.0
300.0




IMAGE FEATURE SUMMARY LOG Hole: MW-11

Malcolm Pirnie

UPCO Project, Maricopa County, Az

A SEC NI N SN

In-filled fracture/joint with white or light colored material

Major fracture - distinct wide fracture/joint continuous around circumference of hole

o] faWal

Driller: Boart Longyear Drill Method: Rotary 8" hole diameter Logged: December 11, 2005 Bedding - apparent bedding: rock boundary; banding or folition feature
Fluid level in boreohle
Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.
Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Azi OBI Azimuth DIP OBI Azimuth Rose
1in:50ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
0|0 counts/foot 3
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C ||
50.0 )%gw _[
o [
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100.0 [ _ZImUt Istogram Azimuth Count - Percent Interval
O Depth: 0.00 [ft] to 350.00 [ft] Mean Dip & Azimuth Depth: 0.00 [ft] to 350.00 [ft]
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20 0°
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=
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Dev.: .
Counts: 139 Mean 139 54.63 106.82 Azi Dip Min: 0.00 Counts: 139
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300.0
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IMAGE FEATURE ANALYSIS LOG Hole: MW-11

Malcolm Pirnie

UPCO Project, Maricopa County, Az

O/ In-filled fracture/joint with white or light colored material

/ Major fracture - distinct wide fracture/joint continuous around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

Driller: Boart Longyear Drill Method: Rotary 8" hole diameter Logged: December 11, 2005
./ Fluid level in boreohle
O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.
l?epth Nat. Gamma Ray All Features Major Fractures | Minor Fractures | In-filled Fractures Bedding Fracture Frequency Total Counts Average Dip Average Azimuth
ﬂ API 150 DIPT DIPT DIPT DIPT DIPT Per 5 ft. Interval Per 5 ft Interval Per 5 ft Interval Per 5 ft Interval
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In-filled fracture/joint with white or light colored material

IMAGE FEATURE SUMMARY LOG Hole: MW-12

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Malcolm Pirnie UPCO Project, Maricopa County, Az

SN NN

Driller: Boart Longyear Drill Method: Rotary 10" hole diameter Logged: December 11, 2005 Bedding - apparent beciding; fock boundeary; banding or fliaton feature
Fluid level in boreohle
Minor fracture - thin or discontinuous fracture/joint around circumference of hole
Depth Tadpole Fracture Frequency OBI Azimuth OBI Strike Polar OBI Mean Dip & Azi OBI Azimuth DIP OBI Azimuth Rose
Lin:75ft DIPT Per 5 ft. Interval Azimuth Histogram Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Percent Interval
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IMAGE FEATURE ANALYSIS LOG Hole: MW-12

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller:

Boart Longyear

Drill Method: Rotary 10" hole diameter

Logged: December 11, 2005

(/ In-filled fracture/joint with white or light colored material

/ Major fracture - distinct wide fracture/joint continuous around circumference of hole
C/ Bedding - apparent bedding; rock boundary; banding or foliation feature

/ Fluid level in boreohle

O/ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth

1in:85ft

Gamma Ray

0 API 150

Caliper

All Features
DIPT

Major Fractures
DIPT

Minor Fractures
DIPT

In-filled Fractures
DIPT

Bedding
DIPT

90

90

0 90 | 0

90

Fracture Frequency
Per 5 ft. Interval

0 counts/foot 3

0
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IMAGE FEATURE SUMMARY

Hole: MW-13

Malcolm Pirnie

Phoenix, Maricopa County, Az

Driller: Yellow Jacket

Drill Method: Continuous HQ Core

Logged: June 13, 2008

“Piraie

O/ In-filled Fracture/joint or vein

/ Major fracture - distinct wide fracture/joint continuous around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

/ Fluid level in boreohle

(/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

O/ Minor fracture - thin or joint around cil 1ce of hole

Depth Features Fracture Freq. Image Azimuth Image Polar Image Mean Dip & Azi Image Azimuth DIP Image Azimuth Rose
Lin:75ft DIPT Per 5 ft. Interval Azimuth Histogram Schmidt Plot - LH - ABI-OBI Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Absolute
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IMAGE FEATURE SUMMARY 2

Hole: MW-13

Malcolm Pirnie

Phoenix, Maricopa County, Az

(/ In-filled Fracture/joint or vein

/ Major fracture - distinct wide fracture/joint continuous around circumference of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

Driller: Yellow Jacket Drill Method: Continuous HQ Core Logged: June 13, 2008
./ Fluid level in boreohle
W O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.
O/ Minor fracture - thin or discontinuous fracture/joint around circumference of hole
Depth GR All Features Major Minor In-Filled Bedding/Band Unclassified Total Counts Ave Dip Ave Azimuth Ave Aperture
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IMAGE FEATURE SUMMARY

Hole: MW-14

Malcolm Pirnie

Phoenix, Maricopa County, Az

Driller: Yellow Jacket

Drill Method: 5 1/4" Air Rotary

Logged: June 10, 2008

“Piraie

O/ In-filled Fracture/joint or vein

’/ Major fracture - distinct wide joi i around ci of hole

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

./ Fluid level in boreohle

O/ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Depth Features Fracture Freq. Image Azimuth Image Polar Image Mean Dip & Azi Image Azimuth DIP Image Azimuth Rose
1in:75ft DIPT Per 5 ft. Interval Azimuth Histogram Schmidt Plot - LH - ABI-OBI Mean Dip & Azimuth Dip Count - Percent Interval Azimuth Count - Absolute
0 0 counts/foot 6
MW-14 Image Feature Summary
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(/ In-filled Fracture/joint or vein

IMAGE FEATURE SUMMARY 2 Hole: MW-14

./ Major fracture - distinct wide fracture/joint continuous around circumference of hole

Malcolm Pirnie Phoenix, Maricopa County, Az

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

Driller: Yellow Jacket Drill Method: 5 1/4™ Air Rotary Logged: June 10, 2008 Y

W O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

O/ Minor fracture - thin or discontinuous joint around ci 1ce of hole
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Major Lithology
- | GM -Silty gravel w/ sand
GP - Sandy Gravel
.\-/:_\11’_ BR - Granodiorite

Acoustic Image Features Legend

© & ¢ 4 o o e @ a o e

Btm of Casing

Filled Fracture / Joint

Bedding / Banding / Foliation / Veins

Partially Open Joint / Fracture

Minor Open Joint / Fracture

OJ/Fx terminates at Fx intersection

Unclassified

Sulfide Vein

Breakouts

Major Open Joint / Fracture

Fluid Level

VFx Lithology Legend

Breccia or Conglomerate

Large Vugs/Vesicles (> 6")

Medium Vugs/Vesicles (2-6")

Small Vugs/Vesicles (< 2")

>2 Near Vertical Fxs

2 Near Vertical Fxs

2 Wide Near Vertical Fxs

Filled Fxs

Conglomerate - sand matrix supported

Conglomerate - mud matrix supported

Conglomerate - clast supported

HHLE

Depth
Lin-20f MW-16 ABI Feature Summary
Tadpole Histogram Rose-Dip Dir. Schmidt Fx Freq
Lith
DIPT Azimuth Histogram (Count) Schmidt Plot - LH - Type Per 5 Ft.
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Depth

1in 20t MW-16 ABI Feature Summary

Hole MW-16 ABI Image Feature Statistics Legend

Mnemonics and Comments

Tadpole = tadpole plot of the ABI feature picks (fractures and bedding planes); Tilt (Dip) is measured
by the horizontal location of the colored dots (grid is from 0 to 90 deg from horizontal). The
line from each dot is the direction of dip (Azimuth). The different colors represent different
types (categories or rank) of features - see legend at top of log for color classification. DIPT
= True orientation; features corrected for hole deviation

Histogram = Azimuth Histograms of dip direction (Azimuth) distribution for all ABI Feature
Picks excpet for fluid level and bottom of casing. Legend and interval statistics
are provided.

Rose-Azimuth = 100" interval rose plot of dip direction (Azimuth Count - Percent log total from 0
to 5) for all ABI feature picks except fluid level and bottom of casing. Legend
and interval statistics are provided.

Schmidt =100' interval Schmidt (area equal polar) Plot, lower hemisphere for all ABI feature picks
except for fluid level and bottom of casing. The polar dip diagram displays the polar
projection of a dipping plane and its normal vector into the horizontal plane of a reference
sphere. Plot includes poles and shaded contours plus legend and statastics.

Fx Freq = ABI feature frequency plotted from 0 to 6 features per 5-foot interval as a yellow bar graph
Desc = major/principal lithology description based on geologic descriptions provided by Pirnie staff.
Lith = major/principal lithology symbol based on geologic descriptions provided by Pirnie staff.
Hard = apparent rock harness from ARI used to silhouette lithology.

Prepared by Robert E. Crowder
Ver 6/14/2011
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Major Lithology

GP - Sandy Gravel

BR - Granodiorite

GM - Silty gravel w/ sand

Optical Image Features Legend

® o « 4 o o e @ a o e

Btm of Casing

Filled Fracture / Joint

Bedding / Banding / Foliation / Veins

Partially Open Joint / Fracture

Minor Open Joint / Fracture

OJ/Fx terminates at Fx intersection

Unclassified

Sulfide Vein

Breakouts

Major Open Joint / Fracture

Fluid Level

VFx Lithology Legend

71 Breccia or Conglomerate
Large Vugs/Vesicles (> 6")
Medium Vugs/Vesicles (2-6")

Small Vugs/Vesicles (< 2")

2 Wide Near Vertical Fxs

Filled Near Vert Fxs

Conglomerate - sand matrix supported

Conglomerate - mud matrix supported

UHLE

>2 Near Vertical Fxs

m 2 Near Vertical Fxs

Conglomerate - clast supported

Depth
Lin-20f MW-16 OBI Feature Summary
Tadpole Histogram Rose-Dip Dir. Schmidt Fx Freq
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1in 20t MW-16 OBI Feature Summary

Hole MW-16 OBl Feature Statistics Legend

Mnemonics and Comments

Tadpole = tadpole plot of the OBI feature picks (fractures and bedding planes); Tilt (Dip) is measured
by the horizontal location of the colored dots (grid is from 0 to 90 Deg from horizontal). The
line from each dot is the direction of dip (Azimuth). The different colors represent different
types (categories or rank) of features. DIPT = True orientation; features corrected for hole

deviation. See legend at top of log for color code explaination.

Histogram =100 interval Azimuth Histograms of dip direction (Azimuth) distribution for all

OBI Feature Picks excpet for fluid level and bottom of casing. Legend and
interval statistics are provided.

Rose-Azimuth = 100 interval Rose plot of dip direction (Azimuth Count - Percent log total from

0 to 7) for all OBI feature picks except fluid level and bottom of casing. Legend
and interval statistics are provided.

Schmidt =100' interval Schmidt (area equal polar) Plot, lower hemisphere for all OBI feature picks
except for fluid level and bottom of casing. The polar dip diagram displays the polar
projection of a dipping plane and its normal vector into the horizontal plane of a reference
sphere. Plot includes poles and shaded contours plus legend and statastics.

Fx Freq = OBI feature frequency plotted from 0 to 6 features per 5-foot interval as a yellow bar graph

Desc = major/principal lithology description based on geologic descriptions provided by Pirnie staff.

Lith = major/principal lithology symbol based on geologic descriptions provided by Pirnie staff.

Prepared by Robert E. Crowder
Ver 6/14/2011




OBl FEATURE SUMMARY Hole: M\W-18 -

- = . . / Major fracture - distinct wide fracture/joint continuous around circumference of hole
Malcolm Pirnie Phoenix, Maricopa County, Az

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

Driller: Yellow Jacket Drill Method: 9 7/8" Air Rotary Logged: Sept. 17, 2009

/ Fluid level in boreohle

W J L ified - planar feature i around cil - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

O/ Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Depth Tadpole Freg/foot Image Azimuth Image Polar Image Mean Dip & Azi Image Azimuth DIP Image Azimuth Rose
Lin:50ft DIPT Per 5 ft. Interval Azimuth Histogram (Count) Schmidt Plot - LH - Type Mean Dip And Azimuth Dip Count - Percent Interval (Count) Azimuth - Absolute (Count)
0 90 | O counts/foot 6

MW-18 Image Feature Summary
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OBl FEATURE SUMMARY 2

Hole: MW-18

Malcolm Pirnie

Phoenix, Maricopa County, Az

Driller:

Yellow Jacket

Drill Method: 9 7/8" Air Rotary

Logged: Sept. 17, 2009

O/ Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

O/ In-filled Fracture/Joint or Vein

O/ Bedding - apparent bedding; rock boundary; banding or foliation feature

./ Bottom of Casing
W ./ Fluid level in boreohle
O/ Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.
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Geophysical Log Summary Hole 18 E. Yearling

“PiIRNIE

Malcolm Pirnie 18 E. Yearling, Maricopa County, Az

Southwest Exploration
4, Services, LLC
b5/ borehole geophysics & video services

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: July 27, 2007

Optical and Acoustic Image Features Legend

Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole

Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

In-filled Fracture/Joint or Vein

Bedding - apparent bedding; rock boundary; banding or foliation feature

Bottom of Casing

Fluid level in boreohle

VFx Lithology Legend

Highly Fractured Zone

Near Vertical Fractures

Fanglomerate - cemented, rounded clasts

Conglomerate - mud matrix supported, angular to sub-rounded

Breccia - cemented, angular fragments

18 E. Yearling Well - Geophysical Log Summary
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1 1 ] ] ] 1
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0 400 | O 2000
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5 Inches 10 0 400 | 0 2000 Sst (dtsst)

1-Arm Cal ARI Guard Res 16" NRes ILD Comp Neutron (Wet) Temperature 40 uS/ft. 240 | Picks
____. ................................. SS (dtS) DlPA
5 inches 10 | o 250 | O 400 | O 2000 | 0 mS/m 50| -1 glcc 1|0 API2000 | 30 DegC 32 40 uSht. 240
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GR SP SPR 8" NRes. ILM Density Neutron (Dry) Fluid Res Sp (dtp)

50 API 250 | 450 mV 750 | 0 Ohms400 2000 | 0 mS/m 50 | 1 g/lcc 3 | 1000API5000 | 4 Ohm-m 14 | 40 uS/ft. 240 VFx

Geophysical Summary Legend

Mnemonics and Comments

GR = natural gamma ray log plotted from 50 to 250 API uints (green line)

3-Arm Cal = 3-arm mechanical caliper of hole diameter plotted from 5-10 inches (blue line)

1-Arm Cal = 1l-arm mechanical caliper of hole diameter plotted from 5-10 inches (dotted blue line)

SP = spontaneous potential log plotted 450 to 750 mV (orange line)

ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted 0 (soft) to 250 (harder) as green line.
SPR = single point resistance log plotted 0 to 400 ohms (green line)

Guard Res = micro-guard or LL3 resistivity log plotted 0 to 400 ohm-meters (black line)

Res ILM = medium induction resistivity log plotted 0 to 400 ohm-meters (red line)
Res ILD = deep induction resistivity log plotted 0 to 400 ohm-meters (blue line)

8" NRes = 8" normal resistivity log plotted 0 to 2000 ohm-meters (dotted red line)
16" NRes = 16" normal resistivity log plotted 0 to 2000 ohm-meters (blue line)

32" NRes = 32" normal resistivity log plotted O to 2000 ohm-meters (red line)

64" NRes =64" normal resistivity log plotted 0 to 2000 ohm-meters (dotted black line)
ILM = medium induction log plotted 0 to 50 mS/m (red line)

ILD = deep induction log plotted 0 to 50 mS/m (blue line)

Density = gamma-gamma density log plotted 1 to 3 g/cc (red line)

Comp. = density compensation log plotted -11 to 1 g/cc (dotted brown line)

Neutron (Dry)
Neutron (Wet)

= neutron log above fluid level plotted 1000 to 5000 API units (dotted blue line)
= neutron log below fluid level plotted 0 to 2000 API units (blue line)

Fluid Res = fluid resistivity log plotted 4 to 14 ohm-meters (red line)

Temperatue = fluid temperature log plotted 30 to 32 deg Celcius (blue line)

Sp (dtp) = P-wave slowness or transit time log plotted 40 to 240 uSec/ft (green line)

Ss (dts) = S-wave slowness or transit time log plotted 40 to 240 uSec/ft (pink line). Values greater than ~200 uS/ft are invalid.

Sst (dtsst) = Stoneley-wave slowness or transit time log plotted 40 to 240 uSec/ft (blue line).

VFxs
Picks

= Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones

= planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip
apparent hole axis

Prepared by Robert E. Crowder
Rev 8-3-2007




GEOPHYSICAL SUMMARY LOG Hole: MW-3

Malcolm Pirnie UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: Rotary 7-7/8" hole diameter Logged:  August 12, 2004
Depth Induction Resistivity Nat. Gamma Ray Caliper Neutron Compensated Density Compensation Near Density Far Density
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GEOPHYSICAL SUMMARY LOG

Hole: MW-4

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller:

Boart Longyear

Drill Method: Rotary 7-7/8" hole diameter

Logged:

August 6, 2004
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GEOPHYSICAL SUMMARY LOG Hole: MW-5

Malcolm Pirnie UPCO Project, Maricopa County, Az

H - H - " H -
Driller: Boart Longyear Drill Method: NX Core 3.87" Hole Diameter Logged:  August 13, 2004
Depth Spontaneous Potential Fluid Resistivity 8" Normal Resistivity 16" Normal Resistivity Guard Resistivity Caliper Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG

Hole:

MW-6

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: NX Core - 3.87"" Diameter Logged:  August 5, 2004
Depth Nat. Gamma Ray Fluid Resistivity 8" Normal Resistivity 16" Normal Resistivity Guard Resistivity Neutron Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG Hole: MW-7

Malcolm Pirnie UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: Rotary 7-7/8" hole diameter Logged:  October 15, 2004
Depth Spontaneous Potential Fluid Resistivity Single Point Res. 16" Normal Resistivity Induction Resisistivity Caliper Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG Hole: MW-8

Malcolm Pirnie UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: Rotary 7-7/8" hole diameter Logged:  October 13, 2004
Depth Spontaneous Potential Fluid Resistivity 8" Normal Resistivity 64" Normal Resistivity Induction Resistivity Caliper Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG

Hole: MW-9

Malcolm Pirnie

UPCO Project, Maricopa County, Az

- . - . (1] H -
Driller: Boart Longyear Drill Method: Core 3.83" hole diameter Logged: January 25, 2005
Depth Nat Gamma Ray Fluid Resisitivity Single Point Res. 16" Normal Resistivity Induction Resistivity Caliper Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG Hole: MW-10

Malcolm Pirnie UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: Rotary 7-7/8" hole diameter Logged: January 19-20, 2005
Depth Nat Gamma Ray Fluid Res. Single Point Res 16" Normal Resistivity Guard Resistiviry Caliper Compensated Density Near Density
. }  FTP P 3 } foesseessssuensssntnssntassannas } } i
1|n25ft 0 API 125 25 Ohm-m 35 60 Ohms 200 O Ohm-m 200 0 Ohm-m 400 6 (Inches) 12 1 glcc 31 glcc
Spontaneous Potential Temp 8" Normal Resistivity 64" Normal Resistivity Neutron Compensation Far Density
L T : : r i : : :
300 Ohms 400 27 Deg C 29 0 Ohm-m 150 0 Ohm-m 200 0 API 2500 -1 glcc 11 glcc
25 % \ L §%
1 ‘E
50 §
g j <%
| 3\ g g
<
4
125 ;g
150 :
175 % ‘ § g
) % :: : E é
:: ‘::::l.
Spontaneous Potential Temp 8" Normal Resistivity 64" Normal Resistivity Neutron Compensation Far Density
feermesroenssnssrnesrsenssnssrnens 1 £ H : I 5 }
41 L . : I ] i
300 Ohms 400 27 Deg C 29 0 Ohm-m 150 0 Ohm-m 200 0 API 2500 -1 glcc 11 glcc
Depth Nat Gamma Ray Fluid Res. Single Point Res 16" Normal Resistivity Guard Resistiviry Caliper Compensated Density Near Density
! B eeeeeieteetnsetesesecnceanannns 3 'l Y ! J ]
I L] L) L] * 9 L] T

lin:25ft 0 API 125 25 Ohm-m 35 60 Ohms 200 O Ohm-m 200 O Ohm-m 400 6 (Inches) 12 1 glcc 31 glcc




GEOPHYSICAL SUMMARY LOG

Hole: MW-11

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Dec 11, 2005

Driller: Boart Longyear Drill Method: Rotary 7-7/8" hole diameter Logged:
Depth Spontaneous Potential Fluid Resistivity Single Point Resistance 16" Normal Resistivity Guard Resistivity Neutron Compensated Density Near Density
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GEOPHYSICAL SUMMARY LOG

Hole: MW-12

Malcolm Pirnie

UPCO Project, Maricopa County, Az

Driller: Boart Longyear Drill Method: Rotary 10" hole diameter Logged:  December 11, 2005
Depth Spontaneous Potential Temperature 8" Normal Resistivity 16" Normal Resistivity Guard Resistivity Caliper Compensated Density Near Density
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Geophysical Log Summary Hole MW-13

Malcolm Pirnie Phoenix, Maricopa County, Az

“PiRnaE

Southwest Exploration
Services, LLC
&/ borehole geophysics & video services

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: June 13, 2008

Optical and Acoustic Image Features Legend

In-filled Fracture/joint or vein

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable fracture/joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

L NN N N N

Bottom of Casing

VFx Lithology Legend

Breccia or Conglomerate

m 2 Near Vertical Fxs
Large Vugs/Vesicles (> 6") ﬂjjj 2 Wide Near Vertical Fxs
Medium Vugs/Vesicles (2-6") m Drilling Induced Fxs

Small Vugs/Vesicles (< 2")

>2 Near Vertical Fxs
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Geophysical Summary Legend

Mnemonics and Comments

GR = natural gamma ray log plotted from 0 to 200 API uints (green line)
1-Arm Cal = 1-arm mechanical caliper of hole diameter plotted from 2-7 inches (dotted blue line)

SP = spontaneous potential log plotted 100 to 500 mV (orange line)
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted 0 (soft) to 1500 (harder) as green line.
SPR = single point resistance log plotted 0 to 1000 ohms (green line)

Guard Res = micro-guard or LL3 resistivity log plotted 0 to 1000 chm-meters (black line)

8" NRes = 8" normal resistivity log plotted 0 to 2000 ohm-meters (dotted red line)
16" NRes = 16" normal resistivity log plotted 0 to 2000 ohm-meters (blue line)

32" NRes = 32" normal resistivity log plotted 0 to 2000 ohm-meters (red line)

64" NRes = 64" normal resistivity log plotted 0 to 2000 ohm-meters (dotted black line)

Density = gamma-gamma density log plotted 1 to 3 g/cc (red line)
Comp. = density compensation log plotted -1 to 1 g/cc (dotted brown line)

Neutron (Dry) = neutron log above fluid level plotted 1000 to 5000 API units (dotted blue line)
Neutron (Wet) = neutron log below fluid level plotted 0 to 2000 API units (blue line)

Fluid Res = fluid resistivity log plotted 10 to 20 ohm-meters (red line)

Temperatue = fluid temperature log plotted 30.5 to 32.5 deg Celcius (blue line)

Sp (dtp) = P-wave slowness or transit time log plotted 40 to 240 uSec/ft (green line)

Ss (dts) = S-wave slowness or transit time log plotted 40 to 240 uSec/ft (pink line). Values greater than ~200 uS/ft are invalid.

Sst (dtst) = Stoneley-wave slowness or transit time log plotted 80 to 280 uSec/ft (blue line).

VFxs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones

Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip

apparent hole axis

Prepared by Robert E. Crowder
Rev 8-1-2008




Geophysical Log Summary Hole MW-14

Malcolm Pirnie Phoenix, Maricopa County, Az

IRNI

Image Features Rotated 11.5 deg E for Magnetic Declination to True North /& Services, LLC

Southwest Exploration

I8 borehole geophysics & video services

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: June 10, 2008

Optical and Acoustic Image Features Legend

In-filled Fracture/joint or vein

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable fracture/joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

L NN N N N

Bottom of Casing

VFEx Lithology Legend

g Breccia or Conglomerate m 2 Near Vertical Fxs
aQ Q Large Vugs/Vesicles (> 6") ﬂjjj 2 Wide Near Vertical Fxs
Medium Vugs/Vesicles (2-6") m Drilling Induced Fxs

Small Vugs/Vesicles (< 2")
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64" NRes
0 4000
32" NRes Sst (dtst)
0 4000 40 us/ft 240
1-Arm Cal sp Guard Res 16" NRes Comp. Neutron-Wet Temperature Ss (dts) VEx
2 inches 12 100 mV 500 0 2000 | O 4000 -1 glcc 1|0 API4000 | 30 DegC 32 | 40 uS/ft 240 Picks
Depth GR ARI SPR 8" NRes Density Neutron-Dry Fluid Resistivity Sp (dtp) DIPA
1in:20ft| o API 200 | g 1500 | O 2000 | O 4000 1 glcc 3 | 3000API7000 | 10 Ohm-m 20 | 40 us/ft 240
Mnemonics and Comments
GR = natural gamma ray log plotted from 0 to 200 API uints (green line)
1-Arm Cal = 1l-arm mechanical caliper of hole diameter plotted from 2-12 inches (dotted blue line)
SP = spontaneous potential log plotted 100 to 500 mV (orange line)
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted O (soft) to 1500 (harder) as green line.
SPR = single point resistance log plotted 0 to 2000 ohms (green line)
Guard Res = micro-guard or LL3 resistivity log plotted 0 to 2000 ohm-meters (black line)
8" NRes = 8" normal resistivity log plotted 0 to 4000 ohm-meters (dotted red line)
16" NRes = 16" normal resistivity log plotted O to 4000 ohm-meters (blue line)
32" NRes = 32" normal resistivity log plotted O to 4000 ohm-meters (red line)
64" NRes = 64" normal resistivity log plotted O to 4000 ohm-meters (dotted black line)
Density = gamma-gamma density log plotted 1 to 3 g/cc (red line)
Comp. = density compensation log plotted -1 to 1 g/cc (dotted brown line)
Neutron (Dry) = neutron log above fluid level plotted 3000 to 7000 API units (dotted blue line)
Neutron (Wet) = neutron log below fluid level plotted 0 to 4000 API units (blue line)
Fluid Res = fluid resistivity log plotted 10 to 20 ohm-meters (red line)
Temperatue = fluid temperature log plotted 30 to 32 deg Celcius (blue line)
Sp (dtp) = P-wave slowness or transit time log plotted 40 to 240 uSec/ft (green line)
Ss (dts) = S-wave slowness or transit time log plotted 40 to 240 uSec/ft (pink line). Values greater than ~200 uS/ft are invalid.
Sst (dtst) = Stoneley-wave slowness or transit time log plotted 40 to 240 uSec/ft (blue line).
VEXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip
apparent hole axis
Prepared by Robert E. Crowder
Rev 8-1-2008
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\\x\x\\% borehole geophysics & video services
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MW-16 Geophysical Summary
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GM - Silty gravel w/ sand
GP - Sandy Gravel
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;_______-
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Deep Ind
50 mS/m

0
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2, | BR - Granodiorite

Bottom of Surface Conductor

APl 200 [ 64"NRes

inches 15

Caliper
Gamma

COMPANY MALCOLM PIRNIE
WELL ID MW-16
FIELD PHOENIX
COUNTY MARICOPA STATE ARIZONA
TYPE OF LOGS: SUMMARY LOG W.Mﬂﬂwmwm_mo_wm
MORE: E-LOGS-GAMMA-TEMP
GUARD RESISTIVITY
LOCATION OB
NEUTRON
34X SONIC
SEC TWP RGE
PERMANENT DATUM ELEVATION K.B.
LOG MEAS. FROM GROUND LEVEL ABOVE PERM. DATUM DF.
DRILLING MEAS. FROM G.L.
DATE 04-02-11 TYPE FLUID IN HOLE FRESH WATER
RUN No 1 SALINITY N/A
TYPE LOG SUMMARY DENSITY NA
DEPTH-DRILLER 510 FT LEVEL 251 FT
DEPTH-LOGGER 508 FT MAX. REC. TEMP. 26.6 Deg C
BTM LOGGED INTERVAL | 508 FT IMAGE ORIENTED TO: N/A
TOP LOGGED INTERVAL SURFACE SAMPLE INTERVAL 0.25
DRILLER / RIG# YELLOW JACKET LOGGING TRUCK TRUCK # 400
RECORDED BY / Logging Eng. | K. MITCHELL TOOL STRING/SN MULTIPLE
WITNESSED BY MALCOLM PIRNIE: C. LEGG | LOG TIME:ON SITE/OFF SITE
RUN | BOREHOLE RECORD CASING RECORD
NO. BIT FROM To SIZE WGT. TO
1 15" SURFACE 20 FT 12" STEEL SURFACE 2LFT
2 10" 20 FT TOTAL DEPTH

Medium Vugs/Vesicles (2-6")

>2 Near Vertical Fxs
2 Near Vertical Fxs

71 Breccia or Conglomerate
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Major Lithology
- | GM -Silty gravel w/ sand
GP - Sandy Gravel
-\-/:_\ “/ BT - Granodiorite

Optical Image Features Legend

® & « 4 o o e @ a o e

Btm of Casing

Filled Fracture / Joint

Bedding / Banding / Foliation / Veins

Partially Open Joint / Fracture

Minor Open Joint / Fracture

OJ/Fx terminates at Fx intersection

Unclassified

Sulfide Vein

Breakouts

Major Open Joint / Fracture

Fluid Level

VFx Lithology Legend

Medium Vugs/Vesicles (2-6")

71 Breccia or Conglomerate

Large Vugs/Vesicles (> 6")

Small Vugs/Vesicles (< 2")

w >2 Near Vertical Fxs
m 2 Near Vertical Fxs

UHLE

2 Wide Near Vertical Fxs

Filled Near Vert Fxs

Conglomerate - sand matrix supported

Conglomerate - mud matrix supported

Conglomerate - clast supported

Depth .
Aft2401t MW-17 Geophysical Summary
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Geophysical Log Summary Hole MW-18

Malcolm Pirnie Phoenix, Maricopa County, Az

“PiIRNIE

Imag

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: Sept. 17, 2009

e Features Oriented to Magnetic North and not Corrected for Magnetic Declination Southwest Exploration

O Services, LLC

i borehole geophysics & video services

Optical Image Features Legend

LN N N O NN

Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole

Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

Partially Open Fracture/Joint

In-filled Fracture/Joint or Vein

Bedding - apparent bedding; rock boundary; banding or foliation feature

Bottom of Casing

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable Fracture/Joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

VFEx Lithology Legend

Breccia or Conglomerate m 2 Near Vertical Fxs |:| Conglomerate - mud matrix supported
Large Vugs/Vesicles (> 6") ﬂjj] 2 Wide Near Vertical Fxs |:|
Medium Vugs/Vesicles (2-6") m Breakouts

Conglomerate - clast supported

OO0 O0OUO0 0
Small Vugs/Vesicles (< 2") I:I:‘ Drilling Induced Fxs
Hﬂm >2 Near Vertical Fxs |:|

Conglomerate - sand matrix supported

Depth |3-Arm Caliper MIL Res ILM Neutron - Dry Picks
1in:20ft| 3 inches 13 0 mS/m200 | 0 ohm-m 50 2000 10000 DIPA
GR DIL Res ILD Neutron - Wet
0 APl 200 0 ms/m200 | 0 ohm-m 50 0  API2000 VFx
MW-18 Geophysical Summary
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Geophysical Summary Legend
Mnemonics and Comments
GR = natural gamma ray log plotted from 0 to 200 API uints (green line)
3-Arm Cal = 3-arm mechanical caliper of hole diameter plotted from 3-13 inches (dotted blue line)
SP = spontaneous potential log was not run due to low fluid level in well.
ARI = Acoustic Reflectance Index or relative rock hardness from ABI log -- ABI was not run due to low fluid level in well.
SPR = single point resistance log was not run due to low fluid level in well.

Guard Res = micro-guard or LL3 resistivity log was not run due to low fluid level in well.

8" NRes = 8" normal resistivity log was not run due to low fluid level in well.

16" NRes = 16" normal resistivity log was not run due to low fluid level in well.

32" NRes = 32" normal resistivity log was not run due to low fluid level in well.

64" NRes = 64" normal resistivity log was not run due to low fluid level in well.

MIL = medium depth induction log plotted 0 to 200 mS/meter (dotted blue line)

DIL = deep depth induction log plotted 0 to 200 mS/meter (dotted dashed red line)

Res ILM = medium depth induction resistivity log (recipocal of conductivity) plotted 0 to 50 ohm-meter (red line)
Res ILD = deep depth induction resistivity log (recipocal of conductivity) plotted 0 to 50 ohm-meter (blue line)
Density = gamma-gamma density log was not run.

Comp. = density compensation log was not run.

Neutron (Dry) = neutron log above fluid level plotted 2000 to 10000 API units (blue line)
Neutron (Wet) = neutron log below fluid level plotted 0 to 2000 API units (dotted blue line)

Fluid Res = fluid resistivity log was not run due to low fluid level in well.

Temperatue = fluid temperature log was not run due to low fluid level in well.

Sp (dtp) = P-wave slowness or transit time log -- sonic log not run due to low fluid level in well.

Ss (dts) = S-wave slowness or transit time log -- sonic log not run due to low fluid level in well.

Sst (dtst) = Stoneley-wave slowness or transit time log -- sonic log was not run due to low fluid level in well.

VEXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones

Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip

apparent hole axis

Prepared by Robert E. Crowder
Rev 9-30-2009




Sonic Log Analysis

Hole 18 E. Yearling

Malcolm Pirnie

18 E. Yearling, Maricopa County, Az

“PiRNIE

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical) Logged: July 27, 2007

Southwest Exploration
\ Services, LLC

:'_ borehole geophysics & video services

Optical and Acoustic Image Features Legend

Major Fracture/Joint - distinct wide fracture/joint continuous around circumference of hole

Minor Fracture/Joint - thin or discontinuous fracture/joint around circumference of hole

In-filled Fracture/Joint or Vein

Bedding - apparent bedding; rock boundary; banding or foliation feature

Bottom of Casing

Fluid level in boreohle

VFx Lithology Legend

Highly Fractured Zone

Near Vertical Fractures

Fanglomerate - cemented, rounded clasts

Conglomerate - mud matrix supported, angular to sub-rounded

Breccia - cemented, angular fragments

18 E. Yearling Well - Sonic

_og Analysis
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Picks
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18 E. Yearling Well - Sonic Log Analysis
Mnemonics and Comments
RX1-1A = 2D plot of sonic waveform VDL log from receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX1-1A-dt = first arrival pick (P-wave) on receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin blue line)
RX1-2A = 2D plot of sonic waveform VDL log from receiver 1 (0.6m Rx-Tx spacing) second time window plotted from 1100 to 2100 in uSecs
RX1-2A-rtw = reflected tube wave analysis log on receiver 1 (0.6m Rx-Tx spacing) plotted from 0 to 20000 (brown line)
RX2-1A = 2D plot of sonic waveform VDL log from receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX2-1A-dt = first arrival pick (P-wave) on receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
RX3-1A = 2D plot of sonic waveform VDL log from receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX3-1A-dt = first arrival pick (P-wave) on receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
3-Arm = 3-arm mechanical caliper of hole diameter plotted from 5-10 inches (blue line)
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted 0 (soft) to 250 (harder) as green line.
VEXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip

apparent hole axis

Velocity Analysis
Sp
Ss
Sst

Prepared by Robert E. Crowder
Rev 8-3-2007

= gray scale variable density display of velocity semblence waveform; plotted from 0 to 275 uSec/ft.

= apparent P-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light blue line).
= apparent S-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light green line).
= apparent Stonely-wave slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (yellow line).




Sonic Log Analysis

Hole MW-13

Malcolm Pirnie

Phoenix, Maricopa County, Az

“PiRnaE

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical)

Logged: June 13, 2008

Services, LLC

Southwest Exploration

b/ borehole geophysics & video services

Optical and Acoustic Image Features Legend

L NN N N N

In-filled Fracture/joint or vein

Fluid level in boreohle

Bottom of Casing

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable fracture/joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

VFx Lithology Legend
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Breccia or Conglomerate

m 2 Near Vertical Fxs

Large Vugs/Vesicles (> 6") ﬂjjj 2 Wide Near Vertical Fxs
Medium Vugs/Vesicles (2-6") m Drilling Induced Fxs

Small Vugs/Vesicles (< 2")

>2 Near Vertical Fxs
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apparent hole axis

Velocity Analysis

Sp
Ss
Sst

Prepared by Robert E. Crowder

Rev 8-1-2008

= gray scale variable density display of velocity semblence waveform; plotted from 0 to 280 uSec/ft.
= apparent P-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light blue line).

= apparent S-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light green line).
= apparent Stonely-wave slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (yellow line).
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ARI
Sst
VFx us/ft 280
Ss
Pick
ICKS us/ft 280
RX1-1A - dt RX2-1A - dt RX3-1A - dt DIPA Sp
— 100 uSec 1000 100 uSec 1000 | 100 uSec 1000 - us/ft 280
Depth RX1-1A RX2-1A RX3-1A Caliper Velocity Analysis
1in:20ft| o 1020 0 1020 | 0 1020 |2 7 us/ft 280
Mnemonics and Comments
RX1-1A = 2D plot of sonic waveform VDL log from receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX1-1A-dt = first arrival pick (P-wave) on receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin blue line)
RX2-1A = 2D plot of sonic waveform VDL log from receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX2-1A-dt = first arrival pick (P-wave) on receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
RX3-1A = 2D plot of sonic waveform VDL log from receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX3-1A-dt = first arrival pick (P-wave) on receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
3-Arm = 3-arm mechanical caliper of hole diameter plotted from 5-10 inches (blue line)
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted 0 (soft) to 1500 (harder) as green line.
VFXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip




Sonic Log Analysis

Hole MW-14

Malcolm Pirnie

Phoenix, Maricopa County, Az

IRNI

Image Features Rotated 11.5 deg E for Magnetic Declination to True North

Feature Dip is from 0 to 90 deg (0 = Horizontal, 90 = Vertical)

Logged: June 10, 2008

¢ Southwest Exploration
/W Services, LLC
(@ﬁ%@ borehole geophysics & video services

Optical and Acoustic Image Features Legend

L NN N N N

In-filled Fracture/joint or vein

Major fracture - distinct wide fracture/joint continuous around circumference of hole

Bedding - apparent bedding; rock boundary; banding or foliation feature

Fluid level in boreohle

Unclassified - planar feature continuous around circumference - type of feature not determined: may be a: 1) fracture; 2) bedding feature; etc.

Distinct probable fracture/joint continuous over a portion of the circumference of hole - usually terminated at another fracture interesection

Minor fracture - thin or discontinuous fracture/joint around circumference of hole

Bottom of Casing

VFx Lithology Legend
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>2 Near Vertical Fxs

Breccia or Conglomerate

m 2 Near Vertical Fxs

Large Vugs/Vesicles (> 6") ﬂjjj 2 Wide Near Vertical Fxs
Medium Vugs/Vesicles (2-6") m Drilling Induced Fxs

Small Vugs/Vesicles (< 2")

Depth RX1-1A RX1-2A RX2-1A RX3-1A Caliper Velocity Analysis
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Sst
VFX
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Picks Ss
DIPA
— |0 uS/ft 280
RX1-1A - dt RX1-2A - rtw RX2-1A - dt RX3-1A - dt ARI Sp
0 uSec 1020 | O 10000 | O uSec 1020 | O uSec 1020 0 us/ft 280
Depth RX1-1A RX1-2A RX2-1A RX3-1A Caliper Velocity Analysis
. HE - e \
1in:20ft | _>56 uSec 255 | -256 uSec 255 | -256 uSec 255 | -256 uSec 255 | 4 60 us/ft 30
Mnemonics and Comments
RX1-1A = 2D plot of sonic waveform VDL log from receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX1-1A-dt = first arrival pick (P-wave) on receiver 1 (0.6m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin blue line)
RX1-2A = 2D plot of sonic waveform VDL log from receiver 1 (0.6m Rx-Tx spacing) second time window plotted from 1100 to 2100 in uSecs
RX1-2A-rtw = reflected tube wave analysis log on receiver 1 (0.6m Rx-Tx spacing) plotted from 0 to 10000 (brown line)
RX2-1A = 2D plot of sonic waveform VDL log from receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX2-1A-dt = first arrival pick (P-wave) on receiver 2 (0.8m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
RX3-1A = 2D plot of sonic waveform VDL log from receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs
RX3-1A-dt = first arrival pick (P-wave) on receiver 3 (1.0m Rx-Tx spacing) plotted from 100 to 1100 in uSecs (thin black line)
3-Arm = 3-arm mechanical caliper of hole diameter plotted from 2-12 inches (blue line)
ARI = Acoustic Reflectance Index or relative rock hardness from ABI Amplitude log. Plotted 0 (soft) to 1500 (harder) as green line.
VEXs = Near Vertical Fractures, highly fractured zones and Fanglomerate or Breccia zones
Picks = planar featues picked on optical or acoustic borehole image shown as colored sinusoid (color designation shown on header) DIPA = dip
apparent hole axis
Velocity Analysis = gray scale variable density display of velocity semblence waveform; plotted from 0 to 280 uSec/ft.
Sp = apparent P-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light blue line).
Ss = apparent S-wave transit time or slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (light green line).
Sst = apparent Stonely-wave slowness from maximum energy peak on semblence velocity waveform in uSec/ft. (yellow line).

Prepared by Robert E. Crowder
Rev 8-1-2008




RX1-1A-stacked = color variable density display of 0.6m Rx waveform; stacked over 5 waveforms and

plotted from 100 to 1020 uSec.

RX1 - dt = Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

RX2-1A-stacked = color variable density display of 0.8m Rx waveform; stacked over 5 waveforms and

plotted from 100 to 1020 uSec.

RX2 - dt = Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

RX3-1A-stacked = color variable density display of 1.0m Rx waveform; stacked over 5 waveforms and

plotted from 100 to 1020 uSec.

RX3 - dt = Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

Velocity Analysis-- stkd = gray scale variable density display of velocity semblence waveform of the

stacked waveforms; plotted from 40 to 230 uSec/ft.

P-Wave Slowness = apparent P-wave transit time or slowness from maximum energy peak on

semblence velocity waveform in uSec/ft (green line).

Stoneley-Wave Slow
semblence velocity waveform in uSec/ft. (light blue line).

Prepared by Robert E. Crowder
Ver 6-15-11
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Lin20f MW-16 Sonic Summary
Gamma RX1 - dt RX2 - dt RX3 - dt \Velocity Analysis - stkd
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P-Wave Slow-Cond
T ” ” ” 40 us/ft 230
Caliper RX1-1A - stacked RX2-1A - stacked RX3-1A - stacked Stoneley-Wave Slow
5 inches 15 | -126 us 125 | -126 125 | -126 125 | 40 us/ft 230
Gamma RX1 - dt RX2 - dt RX3 - dt \Velocity Analysis - stkd
[ T
0 API 200 | 100 usec 1020 | 100 usec 1020 | 100 usec 1020 | O 60
Depth .
Lin20f MW-16 Sonic Summary
Mnemonics and Comments
Gamma = natural gamma ray log plotted from 0 to 200 API units (green line)
Caliper = 3-arm mechanical caliper of hole diameter plotted from 5-15 inches (blue line)

= apparent Stoneley-wave transit time or slowness from maximum energy peak on
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DAN
Stoneley-Wave Slow
Caliper RX1-1A - stacked RX2-1A - stacked RX3-1A - stacked 40 us/ft 230
— HEEN = 2 E| s 20 0w P-Wave Slowness
5 Inches 15| -126 125 | -126 125 | -126 125
r r r 40 us/ft 230
Gamma RX1 - dt RX2 - dt RX3 - dt Velocity Analxsis-stkd
Sy 0 APl 200 | 200 usec 1020 | 200 usec 1020 | 200 usec 1020 | 40 us/ft 230
ept
Lin:20f MW-17 Sonic Summary

Full Waveform Sonic Summary Legend

Gamma
Caliper

RX1-1A-stacked

RX1 - dt

RX2-1A-stacked

RX2 - dt

RX3-1A-stacked

RX3 - dt

Velocity Analysis-- stkd = gray scale variable density display of velocity semblence waveform of the

P-Wave Slowness

Stoneley-Wave Slow

Mnemonics and Comments

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

plotted from 100 to 1020 uSec.

= Manual P-wave travel time pick. Plotted 100 to 1020 uSec (brown line).

= natural gamma ray log plotted from 0 to 200 API units (green line)
= 3-arm mechanical caliper of hole diameter plotted from 5-15 inches (blue line)

= color variable density display of 0.6m Rx waveform; stacked over 5 waveforms and

= color variable density display of 0.8m Rx waveform; stacked over 5 waveforms and

= color variable density display of 1.0m Rx waveform; stacked over 5 waveforms and

stacked waveforms; plotted from 40 to 230 uSec/ft.

= apparent P-wave transit time or slowness from maximum energy peak on

semblence velocity waveform in uSec/ft (green line).

= apparent Stoneley-wave transit time or slowness from maximum energy peak on

semblence velocity waveform in uSec/ft. (light blue line).
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