
 
 
For more information, please contact: 
Merrilee Fellows 
NASA Water Cleanup Outreach Manager 
NASA Management Office 
Jet Propulsion Laboratory 
M/S 180-801 
4800 Oak Grove Drive 
Pasadena, CA 91109 
Phone: (818) 393-0754 
Email: mfellows@nasa.gov 

Appendix 2-3 

Extraction & Injection Well 

Drilling Logs 



Borehole Location: JPL-EW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: S. DeSilva
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotory
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/27/04 - 03/02/04
Total Depth: 268.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.60 Easting: 6509909.30

Northing: 1895846.62

35

25

L
it
h
o
lo

g
y

SAND with GRAVEL and COBBLES: fine- to coarse-grained sand,
poorly sorted.

SAND: brown and gray, loose, small to medium granitic
cobbles, poorly sorted.

Sand and Silt at 7’ bgs.Clayey Silty SAND: brown, fine-grained sand, some
clay, some silt, some medium cobbles and fine
gravel, poorly sorted.

Medium-grained sand, no clay.

Fine- to medium-grained sand, 60% fines, 40%
cobbles and fine gravel.

As above.

At 28’ bgs., Slight increase in coarse-grained sand
and increase in cobbles, 50% sand, and 50%
cobbles.

10YR 5/3.

As above.

As above.

Increase in larger granitic cobbles, sub-angular. Viscosity: 47s (1L/min)

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Surface seal:
0-3’ Concrete

Bentonite/Grout
seal: 3’ - 203’

6 5/8” Low
Carbon Steel
Casing

4” Asphalt Surface.

Switch to mud rotary.

SM/

GM

SM

GM

GM

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-1

Silty SAND with cobbles and fine gravel: 55% fine
sand, 45% cobblesf/fine gravel, angular to
sub-angular, increase in fine gravel in cuttings.

Medium to coarse-grained sand is brown; fine sand/
silt is dark brownish gray.



Borehole Location: JPL-EW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: S. DeSilva
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotory
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/27/04 - 03/02/04
Total Depth: 268.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

Bentonite/Grout
seal: 3’ - 203’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-1

Sandy SILT: brown and gray brown, fine to medium-
grained sand, some coarse, moderately sorted.

Silty SAND with gravel and cobbles: light brown to dark
gray brown, medium to coarse-grained sand, some
fine-grained sand, sub-angular to angular grains,
moderate sorting.

Increase in fine gravel and silt

SAND with Cobbles: 60% medium to coarse-grained
sand, light tannish brown; 40% fine-grained sand,
dark grayish brown.

Slight increase in fine sand.

Sandy SILT with cobbles: light brown - medium to
coarse-grained sand, dark grayish brown, some fine
gravel.

Less fine gravel.

As above.

Silty SAND with COBBLES: light tannish brown, medium
to coarse-grained sand; dark grayish brown, fine-
grained sand with silt, sub-angular to angular,
poorly sorted.

As above, more silt

As above.

ML

ML

GM/

SM

SM/

GM

SM/

GM

SP/

GP

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.60 Easting: 6509909.30

Northing: 1895846.62



Borehole Location: JPL-EW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: S. DeSilva
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotory
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/27/04 - 03/02/04
Total Depth: 268.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

Bentonite/Grout
seal: 3’ - 203’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-1

Rig chatter; more
difficult drilling.

As above.

As above.

Silty COBBLES/BOULDERS with SAND: brown,
medium to coarse-grained sand, some fine-grained
sand.

As above.

Sandy SILT: brown,some fine to medium-grained sand.

SAND with cobbles/boulders: fine to coarse-grained
sand, with some silt, sub-angular to angular, some
cobbles.

Moderate rig chatter.

Sandy CLAY: some fine-grained sand

Silty SAND: fine-grained sand and silt dark olive brown;
coarse sand orange brown.

Hard drilling, heavy rig
chatter.

Fine gravel up to 3/4”, subangular.

As above, less gravels. Moderate to hard drilling,
very heavy rig chatter.

More granitic gravel up to ½”.

SM

GM/

SM

GM/

SM

CL

ML

SP

SAND with cobbles/boulders: fine to coarse-grained
sand, with some silt, sub-angular to angular, some
cobbles.

SP

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.60 Easting: 6509909.30

Northing: 1895846.62



Borehole Location: JPL-EW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: S. DeSilva
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotory
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/27/04 - 03/02/04
Total Depth: 268.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA

X

U
S

C
S

s
y
m

b
o
ls

Sample description Well CompletionComments
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Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

Bentonite/Grout
seal: 3’ - 203’

Annular seal: 1/4”
coated bentonite
pellets 203’ - 208’

Filter pack:
RMC #8 Mesh
sand 208’ - 268’

6 5/8” Stainless
steel screen 0.40-
inch slot size
218’ - 268’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-1

Decrease in gravel content, increase in fine-grained
sand.

Easier drilling.

COBBLES and BOULDERS at 183’bgs.

As above. Heavy rig chatter.

As above.

Less gravels, more silt.

As above.

Hard drilling.

Hard drilling.

Mud viscosity: 35
Mud weight: 9.2

As above.

CLAY: some fine-grained sand

COBBLES/BOULDERS: brown, fine to coarse-grained
sand, angular to subangular, poorly sorted.

Heavy rig chatter.

As above.

As above.

CL

As above.

SM

GM

COBBLES with Sandy SILT matrix: fine to coarse-
grained sand.

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.60 Easting: 6509909.30

Northing: 1895846.62



Borehole Location: JPL-EW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: S. DeSilva
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotory
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/27/04 - 03/02/04
Total Depth: 268.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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268

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Filter pack:
RMC #8 Mesh
sand 208’ - 268’

6 5/8” Stainless
steel screen 0.40-
inch slot size
218’ - 268’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-1

Gravelly SAND with cobbles: fine to coarse-grained
sand, fine gravel up to 3/4” in length, poorly sorted.

No fine gravel in cuttings, some silt.

As above.

Heavy rig chatter.

Moderate rig chatter.As above.

As above.

SP/

GP

TD: 268’bgs.

CL CLAY: some fine-grained sand

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.60 Easting: 6509909.30

Northing: 1895846.62



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2

JPL-EW-2.CDR

Depth
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Yes No
Method: NA
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Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.32 Easting: 6509922.81

Northing: 1895844.00

35

25

L
it
h
o
lo

g
y

Gravelly SAND: fine to coarse-grained sand with
silt, some cobbles, poorly sorted.

Silty SAND with COBBLES: brown, loose, fine to
medium-grained sand, some cobbles (granitic
composition), poorly sorted.

Medium-grained sand.

Fine to medium-grained sand, some cobbles and fine
gravel, 60% fines and 40% cobbles/fine gravel.

Gravelly SAND: fine to coarse-grained sand with silt,
cobbles, fine gravel, poorly sorted.

More difficult drilling,
rig chatter.

Increase in cobbles.

Heavy rig chatter.As above.

Silty SAND with cobbles and fine gravel: 55% fine
sand, 45% cobblesf/fine gravel, angular to
sub-angular, increase in fine gravel in cuttings.

Angular.

50% fine sand, 50% cobbles/fine gravel.

Medium to coarse-grained sand is brown; fine sand/
silt is dark brownish gray.

59’ bgs: granitic boulder. Heavy rig chatter.

4” Asphalt Surface.

GM

SM/

GM

GM

SM/

GM

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Surface seal:
0-3’ Concrete

Bentonite/Grout
seal: 3’ - 250’

6 5/8” Low
Carbon Steel
Casing



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Sandy SILT: brown and gray brown, fine to medium-
grained sand, some coarse, moderately sorted.

Silty SAND with gravel and cobbles: light brown to dark
gray brown, medium to coarse-grained sand, some
fine-grained sand, sub-angular to angular grains,
moderate sorting.

Increase in fine gravel and silt

SAND with Cobbles: 60% medium to coarse-grained
sand, light tannish brown; 40% fine-grained sand,
dark grayish brown.

Slight increase in fine sand.

Sandy SILT with cobbles: light brown - medium to
coarse-grained sand, dark grayish brown, some fine
gravel.

Less fine gravel.

As above.

Silty SAND with COBBLES: light tannish brown, medium
to coarse-grained sand; dark grayish brown, fine-
grained sand with silt, sub-angular to angular,
poorly sorted.

As above, more silt

As above.

ML

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

ML

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2

GM/

SM

SM/

GM

SM/

GM

SP/

GP

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.32 Easting: 6509922.81

Northing: 1895844.00



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Rig chatter; more
difficult drilling.

As above.

As above.

Silty COBBLES/BOULDERS with SAND: brown,
medium to coarse-grained sand, some fine-grained
sand.

As above.

Sandy SILT: brown,some fine to medium-grained sand.

SAND with cobbles/boulders: fine to coarse-grained
sand, with some silt, sub-angular to angular, some
cobbles.

Moderate rig chatter.

Sandy CLAY: some fine-grained sand

Silty SAND: fine-grained sand and silt dark olive brown;
coarse sand orange brown.

Hard drilling, heavy rig
chatter.

Fine gravel up to 3/4”, subangular.

As above, less gravels. Moderate to hard drilling,
very heavy rig chatter.

More granitic gravel up to ½”.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2

SM

GM/

SM

GM/

SM

CL

ML

SP

SAND with cobbles/boulders: fine to coarse-grained
sand, with some silt, sub-angular to angular, some
cobbles.

SP

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.32 Easting: 6509922.81

Northing: 1895844.00



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Decrease in gravel content, increase in fine-grained
sand.

Easier drilling.

COBBLES and BOULDERS at 183’bgs.

As above. Heavy rig chatter.

As above.

Less gravels, more silt.

As above.

Hard drilling.

Hard drilling.

Mud viscosity: 35
Mud weight: 9.2

As above.

CLAY: some fine-grained sand

COBBLES/BOULDERS: brown, fine to coarse-grained
sand, angular to subangular, poorly sorted.

Heavy rig chatter.

As above.

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2

CL

As above.

SM

GM

COBBLES with Sandy SILT matrix: fine to coarse-
grained sand.

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.32 Easting: 6509922.81

Northing: 1895844.00



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Gravelly SAND with cobbles: fine to coarse-grained
sand, fine gravel up to 3/4” in length, poorly sorted.

No fine gravel in cuttings, some silt.

As above.

Heavy rig chatter.

Moderate rig chatter.As above.

As above.

Less rig chatter.
As above, orange brown to dark olive gray, fine to
coarse-grained sand with silt, sub-angular to angular,
poorly sorted.

COBBLE Layer.

Silty SAND with gravel: orange brown to
dark olive gray, fine to coarse-grained sand with silt,
sub-angular to angular, poorly sorted.

Rig chatter.
As above, less silt

Gravel with SAND: less silt, light brown, 70% fine
to coarse-grained, angular to sub-rounded gravel, 25%
fine to coarse-grained, sub-angular to sub-rounded
SAND, 5% non-plastic fines, poorly sorted, micaceous.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

6 5/8” Low
Carbon Steel
Casing

Annular seal: 1/4”
coated bentonite
pellets 250’ - 255’

Filter pack:
RMC #8 mesh
sand 255’ - 320’

6 5/8” Stainless
steel screen 0.40-
inch slot size
265’ - 315’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2

SM/

GM

As above, more silt.

CL

SP/

GP

CLAY: some fine-grained sand

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1189.32 Easting: 6509922.81

Northing: 1895844.00



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/03/04 - 03/08/04
Total Depth: 320.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-EW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments

320

310

305

300

315

Grading

%
G

ra
v
e

l

%
S

a
n

d

%
F

in
e

s

M
a

x
.

S
iz

e

L
it
h
o
lo

g
y

TD: 320’bgs.

Silty SAND with gravel: 70% angular
fine to coarse-grained sand, 20% sub-rounded fine to
coarse-grained, sub-angular to sub-rounded gravel,
10% non-plastic fines, poorly sorted.

Silty SAND: orange brown, 85% angular fine to
coarse-grained sand, 10% sub-rounded fine to
coarse-grained sand, 5% non-plastic fines.

As above, less silt.

Sandy SILT: gray brown, 75% non-plastic fines, 25%
fine to coarse-grained sand, sub-angular to sub-
rounded, micaceous.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Filter pack:
RMC #8 mesh
sand 255’ - 320’

6 5/8” Stainless
steel screen 0.40-
inch slot size
265’ - 315’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-EW-2
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Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 - 02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA

X
Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8
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Cobbles/Boulders: olive (5Y4/3), 40% fine
to medium-grained and 60% coarse-grained sand,
angular to subangular, trace gravel.

Silty SAND: coarse to very coarse-grained, some fine to
medium-grained, some silt, angular to subangular,
trace gravel.

Cobbles/silty SAND: Brown (10YR 5/3), coarse- to
very coarse-grained, some silt, angular to subangular,
slight increase in fine-grained sand.

Asphalt Surface (4 inches thick).
Gravel base for pavement.

SAND (Fill): orange brown, medium dense, slightly
moist, fine to coarse sand with trace silt, micacceous.

Gravelly.

Fine to coarse sand with some silt.

Occasional fine to coarse gravel.

Cobbles at 16’ bgs.

Sandy GRAVEL: fine to coarse sand, fine to coarse
gravel with trace silt, slightly moist, very dense.

Cobbles from 28’ to 32’ bgs.

Granitic and dioritic rock fragments with some orange-
brown sand matrix, slightly moist, very dense.

SM

SP

Surface seal:
0-3’ Concrete

Bentonite/Grout
seal: 3’ - 200’

6 5/8” Low
Carbon Steel
Casing

GP

GM

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1



Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 - 02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA

X
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Sample description Well CompletionComments
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Sandy SILT: brown, very fine- to fine-grained sand,
trace coarse gravel

Yellowish brown (10YR 5/4) increase in fines.

Silty SAND: brown, fine-grained sand, gravel 5-20 mm
in length, angular to subangular.

Brown (10YR 5/3).

Decrease in gravel content in cuttings.

Increase in fine content, 70% fine to medium-grained
sand, 30% medium to coarse-grained sand, some
silt, no gravel.

As above.

6 5/8” Low
Carbon Steel
Casing

ML/

SM

As above, with more gravels

As above.

Silty SAND: brown, fine to medium grained, occasional
coarse gravels and cobbles

Silty sandy GRAVEL: very fine- to coarse-grained
granitic gravels and cobbles

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Bentonite/Grout
seal: 3’ - 200’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1

SM/

GM

ML

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1234.10 Easting: 6510059.62

Northing: 1896169.10



Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 - 02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Dark grayish brown (10YR 4/2).

Medium to coarse-grained, some fine to medium-
grained.

Silty GRAVEL: fine to coarse-grained sand,
some fine gravel.

Rig chatter.

Increased fine gravel in cuttings.

Less gravel. Easier drilling.

SAND: medium to coarse-grained, some fine to
medium-grained sand, some fine gravel, poorly graded.

Increased rig chatter.Interbedded COBBLES/BOULDERS w/ Silty Sandy
Matrix: fine to coarse-grained sand, some fine gravel,
some silt.

As above.
156’ bgs increased rig
chatter, bit binding.
Medium to difficult drilling.

Brown, medium to coarse-grained sand, angular to
subangular.

As above.

As above.

Silty SAND: dark brown, very fine- to medium-grained, trace gravels Easier drilling.

Silty SAND with COBBLES: medium to coarse-grained,
some fine-grained, some silt, some fine gravel.

6 5/8” Low
Carbon Steel
Casing

SP

GM

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Bentonite/Grout
seal: 3’ - 200’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1
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GM

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1234.10 Easting: 6510059.62

Northing: 1896169.10



Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 - 02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA

X
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Sample description Well CompletionComments
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As above.

Rig chatter; moderate
drilling.

As above.

BOULDERS/COBBLES with little or no matrix: gravel
angular to subangular.

GP

SM

Silty SAND w/BOULDERS and COBBLES: fine to very
coarse-grained sand, some fine gravel, subangular to
angular.

Decrease in fine gravel content.

As above.

220’-240’bgs granite or dioritc bedrock: cuttings
60-70% fine to medium-grained sand with silt, 30-
40% coarse to very coarse-grained sand, trace
fine gravel.

Very slow drilling.

As above, less cobbles.

As above, increasing fines

SM/

GM

Viscosity: 33

6 5/8” Low
Carbon Steel
Casing

As above.

Silty SAND with gravel; very fine to medium grained,
trace coarse sand

As above.

As above.

Annular seal: 1/4”
coated bentonite
pellets 200’ - 205’

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

Bentonite/Grout
seal: 3’ - 200’

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1
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Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 -02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Silty SAND with trace clay: brown, 60% fine- to
medium-grained sand, trace fine gravel.

As above.

COBBLES with Silty Sandy Matrix: brown, fine to
medium-grained sand, some silt, coarse to very
coarse-grained sand, trace fine gravel, angular to
subangular.

Drilling easier than above.

Rig chatter.

As above.

As above.

Silty clayey SAND: brown, 60% fine to medium-grained
sand, 40%, coarse to very coarse-grained sand,
angular to subangular, trace gravels

As above.
Increased rig chatter.

As above.

Sandy gravelly SILT with trace clay: fine- to coarse-
grained sand, some fine gravel

ML/

GM As above.

COBBLES/BOULDERS: fine gravel angular to
subangular.

Rig chatter.

As above.

As above.

GM

GM/

SM

ML

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1
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Borehole Location: JPL-IW-1
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 02/19/04 - 02/26/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-1.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA

X
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Sample description Well CompletionComments
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As above. Increased rig chatter.

Bit binding at 308’bgs.

Slow drilling.

Very fine gravel.

TD: 315’bgs.

GM

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-1

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1234.10 Easting: 6510059.62

Northing: 1896169.10



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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4” Asphalt Surface.

Air percussion.

Cobbles.

Silty SAND: brown, very fine to coarse grained, silt
and clay, sub-angular, poorly sorted, common gravel.

As above.

As above.

Common silt.

Switch to mud rotary
drilling at 20’ bgs.

Surface seal:
0-3’ Concrete

Bentonite/Grout
seal: 3’ - 189’

6 5/8” Low
Carbon Steel
Casing

Very fine to medium grained, abundant cobbles of
granitic composition.

As above.

As above.

No cobbles.

Abundant fine gravel.

Sandy SILT: brown, very fine- to coarse-grained sand,
trace coarse gravelSM/

ML

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2

As above.

SM



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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SAND: grayish brown to tan brown: fine to coarse-
grained, sub-rounded to sub-angular, trace
fine gravel.

As above, some silt.

Slight increase in fine gravel.

SILTY SAND: grayish brown to tan brown, 50% fine-
grained sand with silt, 25% medium-grained and 25%
fine-grained sand, sub-rounded to angular, poorly sorted.

SM/

GM

Silty sandy GRAVEL: very fine- to coarse-grained
granitic gravels and cobbles

Silty SAND: light brown, 60% fine-grained sand with silt,
30% coarse-grained sand, 10% medium-grained sand,
poorly sorted.

SILTY SAND: brown, fine to coarse grained, abundant
finegravel and cobbles.

Bentonite/Grout
seal: 3’ - 189’

6 5/8” Low
Carbon Steel
Casing

SM

SP

As above.

As above.

Silty SAND and GRAVEL: very fine- to coarse-grained
granitic gravels and cobbles

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2

SM

SILTY SAND: grayish brown to tan brown, 50% fine-
grained sand with silt, 25% medium-grained and 25%
fine-grained sand, sub-rounded to angular, poorly sorted.

GM

SM

SM

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1241.23 Easting: 6509864.21

Northing: 1896177.56



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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Increase in fine-grained sand and silt.

SILTY SAND: 60% fine-grained sand with silt, 30%
coarse-grained sand, 10% medium-grained sand,
maximum size 4mm.

Yellowish brown, 60% fine-grained sand with silt,
40% medium to coarse-grained sand, poorly sorted.

Silty SAND: grayish brown to tan, fine-grained sand
content; 70% fine-grained, 30% medium to coarse-
grained.

70% fine-grained sand, 15% medium-grained, 15%
coarse-grained, 3-5% of grains 4-6mm in length.

SAND with COBBLES (Description on next page.)GM Rig chatter.

Bentonite/Grout
seal: 3’ - 189’

6 5/8” Low
Carbon Steel
Casing

SILTY SAND: grayish brown to tan brown, 60% fine-
grained sand with silt, 30% coarse-grained sand, 10%
medium-grained sand, poorly sorted.

SM/

GM

As above.

SAND with SILT: brown, very fine sand

As above.

Silty SAND and gravel: brown, fine to coarse sand,
cobbles and boulders

As above.

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2
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SAND with SILT: brown, very fine sand

ML/

SM

ML/
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Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1241.23 Easting: 6509864.21

Northing: 1896177.56



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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SAND with COBBLES: yellowish brown, 50% fine-
grained sand with silt, 30% medium to coarse-grained
sand, 20% fine gravel, angular to sub-angular, gravel
and cobbles granitic to dioritic in composition.

Rig chatter and bit binding.

Fine gravel in cuttings up to 19mm in length.

Gravelly SAND: grayish brown to yellowish brown,
60% fine-grained sand, 25% medium to coarse-grained
sand, 15% fine gravel, up to 20mm in length, angular
to sub-angular.

Moderate to heavy rig
chatter.

Gravelly SAND with COBBLES: grayish brown to
yellowish brown, fine to coarse-grained sand, and fine
gravel.

Decrease in COBBLES 208’-215’ bgs.

Increase in COBBLES, cuttings grayish brown to brown,
60% fine-grained sand, 25% medium to coarse-grained
sand, 15% fine gravel, up to 18mm in length, angular
to subangular.

Grayish brown, fine gravel 15-20mm in length.

Increase in COBBLES.

Heavy rig chatter.

Bit binding.

COBBLES/BOULDERS with SAND: grayish brown to
tan brown, 70% fine-grained sand, 20% medium-
grained sand, 10% coarse-grained sand, trace
fine gravel, angular to sub-angular, gravel dioritic in
composition.

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

Bentonite/Grout
seal: 3’ - 189’

6 5/8” Low
Carbon Steel
Casing

Annular seal: 1/4”
coated bentonite
pellets 189’ - 197’

GM

As above.

As above.

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1241.23 Easting: 6509864.21

Northing: 1896177.56



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments
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60% fine-grained sand, 25% medium-grained
sand, 15% coarse-grained sand, maximum grain size
10mm, angular to sub-angular.

Continued moderate to
difficult drilling.

Moderate to difficult
drilling.

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

COBBLES/BOULDERS with SAND: grayish brown to
tan brown, 70% fine-grained sand, 20% medium-
grained sand, 10% coarse-grained sand, trace
fine gravel, angular to sub-angular, gravel dioritic in
composition.

Cobbles with Silty SAND: brown, fine to medium sand,
trace angular to subangular fine gravels

As above.

As above.

Sandy gravelly SILT: fine to coarse sand, fine gravel,
trace clay

As above.

As above.

As above.

COBBLES/BOOULDERS: fine gravel

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2

ML/

GM

GM

GM/

SM

Silty clayey SAND: brown, fine to coarse sand, trace
angular to subangular fine gravels

GM

SC/

SM

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1241.23 Easting: 6509864.21

Northing: 1896177.56



Borehole Location: JPL-EW-2
Project Location: NASA Jet Propulsion Lab.
Project #: G486009
Geologist: D. Conner
Drilling Contractor: WDC Exploration & Wells
Driller: Alberto Vega
Reviewed by: D. Clexton R.G.,

Sampler Type:

Drilling Method: Mud Rotary
Drill Rig: Speedstar 30K
Hammer Type: Casing Hammer
Date: 03/09/04 - 03/15/04
Total Depth: 315.0’ bgs

Grab Sample from Shaker Screen

Boring Diameter: 12 1/4”

JPL-IW-2.CDR

Depth
(feet bgs)

Borehole Abandoned:
Yes No
Method: NA
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Sample description Well CompletionComments

Grading
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TD: 320’ bgs.

Filter pack:
medium aquarium
sand 205’ - 315’

6 5/8” Stainless
steel screen 0.50-
inch slot size
215’ - 315’

COBBLES/BOULDERS with SAND: grayish brown to
tan brown, 60% fine-grained sand, 25% medium-grained
sand, 15% coarse-grained sand, maximum grain size
10mm, angular to sub-angular.

As above.

As above.

As above.

Monitoring Device Installed:
Yes No
Type: 6 ” Low Carbon Steel
6 ” Stainless Steel Screen

X
5/8

5/8

NASA/JPL

BORING LOG AND WELL COMPLETION DIAGRAM – JPL-IW-2

GM

315

300

320

310

305

Coordinates (NAD 83/NAVD 88)

Surface Elevation: 1241.23 Easting: 6509864.21

Northing: 1896177.56
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