
 
 
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 3-2 
 

Abandoned Well  
Drilling Logs 



 
cáÖìêÉ=RJNK=dÉçéÜóëáÅ~ä=pìêîÉó=^êÉ~=~åÇ=tÉää=mä~ÅÉãÉåí=

=

=



01
-2

7-
20

04
   

G
:\C

om
m

on
\m

te
ch

5\
JP

L\
IW

1.
BO

R

JPL

 RN099455.0005.CA001 

 BORING LOG OF IW1 
 (Page 1 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 0

5

10

15

20

25

Sa
m

pl
es

U
SC

S

 SC/SM 

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Cement

Grout

Surface
Casing

Cover

Locking Cap

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Hand augered to 5 feet below ground surface (bgs).

Clayey SAND with silt, very fine to coarse grained, with few pebbles 
and occasional gravels.  Loose.  Brown [7.5YR 4/3].  Dry.  Poorly sorted.  
No odor.

Cobbles.

Clayey SAND,  very fine to coarse grained with trace angular gravels. 
Loose.  Brown [7.5YR 4/4].  Dry.  Poorly sorted.  No odor.

Same as above except slightly lighter color.

Cobbles

Clayey SAND, very fine to coarse grained with few angular cobbles and 
gravels.  Loose.  Dark grayish brown [10YR 4/2].  Dry.  No odor.
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 BORING LOG OF IW1 
 (Page 2 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 25

30

35

40

45

50

Sa
m

pl
es

U
SC

S

 SC 

 SC/SM 

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Clayey SAND, very fine to coarse grained with trace fine to coarse 
gravels.  Dark Brown [7.5 YR 3/2].  Dry.  Poorly sorted.  No odor.

Same as above except slightly higher clay content. Gravels are granitic 
composition.

Clayey SAND, very fine to coarse grained.  Dark Brown [7.5 YR 3/2].  
Dry.  Poorly sorted.  No odor.

Trace cobbles.

Light coloring (white/grey).

Clayey SAND,  very fine to coarse grained with trace coarse gravel.  
Dark gray [7.5 YR 4/2].  Dry.  Poorly sorted.  No odor.  Sample taken due 
to prevalent white discoloration.

Clayey SAND,  very fine to coarse with little coarse gravels.  Dark 
Brown [7.5 YR 3/3].  Dry.  Very poorly sorted.  No odor.

Cobble (granitic composition)

Clayey SAND with silt, very fine to medium grained and trace coarse 
angular sands and gravels.  Loose.  Dark Brown [7.5 YR 3/3].  Dry.  No 
odor.

Same as above except whitish color. Angular gravels and cobbles.

Cobbles of highly weathered, micaceous granite.  Brown [7.5 YR 4/2]
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 BORING LOG OF IW1 
 (Page 3 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 50

55

60

65

70

75

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND with some cobbles.  Loose.  Brown [7.5 YR 4/2].  Dry.  Very 
poorly sorted.  No odor.

Silty SAND with trace angular coarse gravels.  Angular gravels of 
granitic composition which is highly weathered.  Loose.  Brown [10 YR 
4/3].  Dry.  Poorly sorted.  No odor. 

Same as above.

Silty SAND, very fine to fine grained with trace medium sand.  Brown [10 
YR 4/3].  Dry.  Moderately to poorly sorted.  No odor.  Even color.

Same as above except trace angular medium to coarse gravels.

Cobbles.

Silty SAND, very  fine to coarse with some angular medium to coarse 
gravels.  Fresh fracture surfaces of very weathered granitic gravels 
and cobbles.  Loose.  Dark Brown [7.5 YR 3/3].  Dry.  Poorly sorted.  No 
odor.

Same as above except less cobbles.
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 BORING LOG OF IW1 
 (Page 4 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 75

80

85

90

95

100

Sa
m

pl
es

U
SC

S

SM

 SC 

 SM/SC 

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

SILTY SAND, very fine to medium grained.  Loose Brown [10 YR 4/3].  
Dry. Moderately sorted.

Same as above except slightly moist.

Same as above.

Silty SAND, very fine to medium grained.  Loose.  Dark Brown [7.5 YR 
3/3]. Very slight moisture.  Moderately sorted.  No odor.

Silty SAND, fine to coarse grained with trace coarse gravels with fresh 
fracture surfaces.  Loose.  Dark Brown [7.5 YR 3/3].  Poorly sorted.  
Slightly moist.  No odor.

Same as above except trace mica rich highly weathered cobbles.

Silty SAND with trace gravels.  Loose.  Dark Brown [7.5 YR 3/3].  Slightly 
moist.  Poorly sorted. 

Clayey SAND,  predominantly clayey silt sand with angular granitic 
clasts.  Very fine grained with trace angular gravels.  Moderately dense.  
Dark  Brown [7.5 YR 3/3].  Slightly moist.  No odor.

Silty SAND, very fine to medium grained with trace angular gravels with 
freshly fractured faces.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.  No odor.

Same as above.

Clayey SAND, Very fine to medium.  Loose.  Brown [7.5 YR 4/3].   
Slightly moist.  Trace medium sands.  No odor.
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 BORING LOG OF IW1 
 (Page 5 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 100

105

110

115

120

125

Sa
m

pl
es

U
SC

S

 SC/SM 

 SC 

SM

 SC 

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Same as above except high clay content.

Silty SAND, very fine to medium grained.  Loose.  Brown [7.5 YR 4/3].  
Dry. Moderately to well sorted.  No odor.

Same as above

Clayey SAND,  very fine to coarse grained with trace coarse gravels.  
Loose.  Dark Brown [7.5 YR 3/3].  Moist.  Poorly sorted.  No odor.

Silty SAND, very fine to medium grained with trace cobbles.  Brown [7.5 
YR 4/3].  Dry.

Slightly moist.

Silty SAND, very fine to medium with trace angular cobbles.  Loose.  
Dark Brown [7.5 YR 4/3].  Dry.  Moderately sorted.  No odor.

Silty SAND, very fine to coarse with trace angular coarse gravels which 
are granitic and hightly weathered. Brown [7.5 YR 4/3].  Dry.  Loose.  
Poorly sorted.  

Same as above
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 BORING LOG OF IW1 
 (Page 6 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 125

130

135

140

145

150

Sa
m

pl
es

U
SC

S

 SC/SM 

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty Clayey SAND,  very fine to medium with trace angular gravels.  
Brown [7.5 YR 4/3].  Very slightly moist.  Poorly sorted.

Silty SAND, very fine to coarse with trace angular granitic gravels.  
Loose. Brown [7.5 YR 4/3].  Dry.  Poorly sorted.

Same as above.

Same as above.

Silty SAND, very fine to fine with trace highly weathered gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry. 

Same as above.

Silty SAND, very fine to medium grained.  Loose.  Brown [7.5 YR 4/3].  
Dry.  Poorly sorted.

Same as above except predominantly very fine to fine grained with trace 
angular gravels. Fresh fracture surfaces.
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 BORING LOG OF IW1 
 (Page 7 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 150

155

160

165

170

175

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty Clayey SAND,  very fine to medium grained with trace angular 
gravels.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted. 

Same as above except slightly finer.

Silty SAND, very fine to medium.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.

SILTY SAND, very fine to medium with occasional granitic cobbles with 
fresh fracture surfaces.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.

Same as above except no cobbles.

Silty SAND, very fine to medium grained.  Loose.  Brown [7.5 YR 4/3].  
Dry.  Moderately sorted.

Cobble
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 BORING LOG OF IW1 
 (Page 8 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 175

180

185

190

195

200

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND, very fine to medium grained with abundant angular gravels 
with fresh fracture surfaces.  Loose.  Brown [7.5 YR 4/3].  Dry.
Boulder at 176 ft bgs.

Silty SAND, very fine to coarse with abundant cobbles/gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Silty SAND, very fine to medium with trace gravels.  Loose.  Brown [7.5 
YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above.

Same as above.

Silty SAND, very fine to medium grained.  Loose.  Brown [7.5 YR 4/3].  
Dry.  Moderately sorted.

Silty SAND, very fine to coarse with trace angular gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.
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 BORING LOG OF IW1 
 (Page 9 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 200

205

210

215

220

225

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

Grout

Bentonite Chips

# 2/12 Sand

4" Diameter 
 Sch 40 PVC

0.02" slot screen
4" diameter
Stainless

DESCRIPTION

Same as above.

Silty SAND, very fine to medium with trace cobbles and gravels with 
fresh fracture faces.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.

Same as above.

Same as above except granitic boulder.

Silty SAND, very fine to medium sands with trace angular gravels.  
Loose. Brown [7.5 YR 4/3].  Dry.  Poorly sorted.

Same as above.
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 BORING LOG OF IW1 
(Page 10 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 225

230

235

240

245

250

Sa
m

pl
es

U
SC

S

SM

SM/GM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

# 2/12 Sand

0.02" slot screen
4" diameter
Stainless

GW @ 232.8'

DESCRIPTION

Silty SAND, very fine to medium with abundant angular gravels.  Brown 
[7.5 YR 4/3].  Dry.  Very poorly sorted.

Boulder

Silty SAND with abundant angular coarse gravels/cobbles and trace 
boulders.  Brown [7.5 YR 4/3].  Dry.  Loose.  Very poorly sorted.

Slightly moist.

Slightly moist.

Silty SAND, very fine to medium with trace angular gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.

Moist

Silty SAND, very fine to medium with abundant angular gravels.  Loose. 
Brown [7.5 YR 4/3].  Slightly moist.  Poorly sorted boulders.

Same as above.

Silty SAND/GRAVEL. Very fine to coarse with angular cobbles and 
boulders.  Loose.  Dark Brown [7.5 YR 3/3].  Wet.  Very poorly sorted.

Boulder.  Moist

Boulder.  Moist.

Same as above with boulders. Slightly moist.
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 BORING LOG OF IW1 
(Page 11 of 11) 

Date Started : 11/6/02
Date Completed : 11/13/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 250

255

260

265

270

275

Sa
m

pl
es

U
SC

S

SM/GM

G
R

AP
H

IC TOC Elev.: 1215.88 ft amsl
Well: IW1

# 2/12 Sand

0.02" slot screen
4" diameter
Stainless

Cap

DESCRIPTION

Silty SAND, fine to medium grained with abundant angular gravels.  
Loose.  Dark Brown [7.5 YR 3/3].  Wet.  Very poorly sorted.

Total Depth = 253 feet bgs.
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BORING LOG OF IRZMW1 
 (Page 1 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 0

5

10

15

20

25

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Cement

Grout

Surface
Casing

Cover

Locking Cap

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Hand augered to 5 feet below ground surface (bgs)

Boulder

Silty SAND with trace subrounded gravels.  Very fine to medium grained 
with trace coarse sand.  Loose.  Brown [7.5 YR 4/3].   Dry.  Poorly 
sorted.  No odor. 
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BORING LOG OF IRZMW1 
 (Page 2 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 25

30

35

40

45

50

Sa
m

pl
es

U
SC

S

SM

 SM/CL 

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND with trace cobbles and trace subgranular gravels.  Trace 
clay.  Very fine to medium grained with abundant subrounded gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry to very slight moist.  Poorly sorted.  No 
odor.

Boulder.

Same as above except increased amount of angular gravels and 
cobbles.



01
-2

7-
20

04
   

G
:\C

om
m

on
\m

te
ch

5\
JP

L\
IR

ZM
W

1.
BO

R

JPL

 RN099455.0005.CA001 

BORING LOG OF IRZMW1 
 (Page 3 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 50

55

60

65

70

75

Sa
m

pl
es

U
SC

S

 SM/CL 

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Same as below except more granular gravels.

Silty SAND with trace amount of gravels.  Very fine to medium grained 
with trace coarse sands.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.  No odor. 
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BORING LOG OF IRZMW1 
 (Page 4 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 75

80

85

90

95

100

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to fine grained with trace medium sand.  Loose. 
Brown [7.5 YR 4/3].  Dry.  Poorly to moderately sorted.  No odor.

Silty SAND.  Very fine sand to coarse gravels and cobbles.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW1 
 (Page 5 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 100

105

110

115

120

125

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND with very weathered cobbles and gravels.  Very fine to 
coarse grained with abundant gravel and cobbles.  Loose.  Brown [7.5 
YR 4/3].  Dry.  Poorly sorted.  No odor. 
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BORING LOG OF IRZMW1 
 (Page 6 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 125

130

135

140

145

150

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND. Very fine to coarse grained with occasional angular gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Boulder.

Silty SAND. Very fine to coarse grained with occasional angular gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW1 
 (Page 7 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 150

155

160

165

170

175

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND with very fine to medium sand and silt with occasional 
subangular to angular gravels.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.  No odor.
Same as above.
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BORING LOG OF IRZMW1 
 (Page 8 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 175

180

185

190

195

200

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND. Very fine to coarse silts and sands with angular gravels and 
angular cobbles.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly Sorted.  No 
odor.
Boulder.

Silty SAND.  Very fine to medium grained.  Loose.  Brown [7.5 YR 4/3].  
Dry.  Poorly sorted.  No odor.



01
-2

7-
20

04
   

G
:\C

om
m

on
\m

te
ch

5\
JP

L\
IR

ZM
W

1.
BO

R

JPL

 RN099455.0005.CA001 

BORING LOG OF IRZMW1 
 (Page 9 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 200

205

210

215

220

225

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

Grout

Bentonite Chips

# 2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND. Very fine with trace medium sand and angular granite 
gravels. Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above.

Boulder.

Silty SAND.  Very fine to medium with occasional angular gravels.  
Loose. Brown [7.5 YR 4/3].  Dry Poorly Sorted.  No odor.

Same as above except more granular gravels.

Silty SAND.  Very fine to medium with trace coarse sands.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above except trace amount of cobbles.

Silty SAND. Very fine to fine grained with trace medium and coarse 
sand.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above except slightly more angular cobbles.

Boulder.

Silty SAND. Very fine to medium grained with abundant subrounded 
gravels. Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly sorted.  No odor.
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Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 225

230

235

240

245

250

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

 SM/GC 

 SC 

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

# 2/12 Sand

4"-0.02 slot 
stainless steel
screen

GW @ 233'

DESCRIPTION

Same as above.

Silty SAND. Very fine to medium with trace cobbles.  Loose.  Brown [7.5 
YR 4/3].  Dry.  Very poorly sorted.  No odor.

Silty Clayey SAND. Very fine to coarse sands with abundant angular to 
subangular gravels.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.

Cobbles.
Silty Clayey Sand. Very fine to coarse with abundant granular gravels. 
Loose.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.

Boulder from 238 feet to 240 feet

Silty Clayey SAND.  Very fine to coarse grained with occasional granitic 
subangular to angular gravels.  Brown [7.5 YR 4/3].  Moist.  Poorly 
sorted.  No odor.
Clayey SAND.  Very fine to coarse grained with occasional gravels.  
Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.

Same as above except increased gravel content.

Clayey SAND.  Very fine to coarse grained with trace fine gravels.  
Loose.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.
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Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 250

255

260

265

270

275

Sa
m

pl
es

U
SC

S

 SC 

 SC/SM 

SC/GC

 SC 

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

# 2/12 Sand

4"-0.02 slot 
stainless steel
screen

DESCRIPTION

Same as above.

Boulder.
Boulder.

Silty Clayey SAND with occasional gravels and cobble.  Very fine to 
medium  grained.  Loose.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No 
odor.

Clayey SAND with abundant gravel.  Loose.  Brown [7.5 YR 4/3].  Moist.  
Poorly sorted.  No odor.

Clayey SAND with very fine to medium grains with trace rounded 
cobbles and occasional gravels.  Moderatley dense.  Brown [7.5 YR 
4/3].  Wet.  Poorly sorted.  No odor. 

Same as above except increased clay content.

Same as above.

Same as above

Clayey SAND with angular gravel fragments with fresh fractured 
surfaces.  Very fine to coarse grained.  Loose.  Brown [7.5 YR 4/3].  
Moist.  Poorly sorted.  No odor. 

Clayey SAND.  Very fine to fine with trace angular granitic gravels.  
Loose to moderately dense.  Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  
No odor.

Clayey SAND.  Very fine to medium with occasional coarse sand.  Loose 
to moderately dense.  Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.
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(Page 12 of 12) 

Date Started : 12/15/02
Date Completed : 12/21/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 275

280

285

290

295

300

Sa
m

pl
es

U
SC

S

 SC 

G
R

AP
H

IC TOC Elev.: 1216.50 ft amsl
Well: IRZMW1

# 2/12 Sand

4"-0.02 slot 
stainless steel
screen
Cap

DESCRIPTION

Same as above.

Same as above except increase clay content and density.
Boulder.
Boulder.
Clayey SAND,. Very fine to medium grained with a high clay content.  
Loose. Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.

Total Depth = 280 feet bgs.
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BORING LOG OF IRZMW2 
 (Page 1 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 0

5

10

15

20

25

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

 SC/SM 

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

Cement

Grout

Surface
Casing

Cover

Locking Cap

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Hand Augered to 5 feet below ground surface (bgs).

Silty SAND.  Very fine to medium grained with trace coarse sands.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above except trace cobbles.

Silty SAND with trace clay.  Very fine to fine with trace subangular to 
angular coarse sands & gravels.  Brown [7.5 YR 4/2].  Dry.  Poorly 
sorted.  No odor.

Same as above except slightly large concentration of gravels.

Same as above except slightly more clay.

Silty Clayey SAND with trace coarse sands/gravels.  Very fine to 
medium grained.  Loose.  Dark Brown [7.5 YR 3/2].  Slightly moist.  Poorly 
sorted.  No odor.

Same as above except highly weathered granitic cobbles.
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BORING LOG OF IRZMW2 
 (Page 2 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 25

30

35

40

45

50

Sa
m

pl
es

U
SC

S

 SC/SM 

SM

 SC/SM 

SM

 SC/SM 

SM

 SC/SM 

SM

 SC 

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty Clayey SAND.  Very fine to medium grained.  Loose.  Dark Brown 
[7.5 YR 3/2].  Moist.  Poorly sorted.  No odor.

Clayey SAND.  Very fine to medium grained.  Dark Brown [7.5 YR 3/2].  
Moist.  Poorly sorted.  No odor.

Silty SAND.  Very fine to medium grained.  Brown [7.5 YR 4/2].  Dry.  
Poorly  sorted.  No odor.

Silty Clayey SAND.  Very fine to medium grained.  Dark brown [7.5 YR 
3/2].  Slightly moist.  Moderately sorted.  No odor.

Same as above 

Same as above

Same as above except trace cobbles.

Silty SAND.  Very fine to fine grained.  Loose.  Brown [7.5 YR 4/2].  Dry.  
Moderately to well sorted.  No odor.

Clayey/Silty SAND with trace cobbles.  Very fine to medium grained.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Silty SAND.  Very fine to medium grained with trace coarse sands.  
Loose.  Dark Brown [7.5 YR 3/2].  Slightly moist.  Poorly sorted.  No odor.

Clayey SAND.  Very fine to fine grained.  Moderately dense.  Dark 
Brown [7.5 YR 3/2].  Slightly moist to dry.  Poorly sorted with trace 
cobbles.  No odor.

Silty SAND with trace angular gravels.  Very fine to medium grained.  
Loose. Brown [7 YR 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW2 
 (Page 3 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 50

55

60

65

70

75

Sa
m

pl
es

U
SC

S

SM

 SC/SM 

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty Clayey SAND with trace angular gravels.  Very fine to medium 
grained.   Moderately dense to loose.  Poorly sorted.  No odor.

Silty SAND.  Very fine to medium grained with trace coarse angular 
gravels.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above

Same as above except trace amount clay.

Silty SAND.  Very fine to coarse with trace angular cobbles and gravels. 
Fresh fracture surfaces on cobbles.  Brown [7.5 YR 4/3].  Dry.  Very 
poorly sorted.  No odor.

Boulder

Silty SAND.  Very fine to medium grained with occasional coarse sands 
to fine gravels.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No 
odor.

Same as above.

Silty SAND.  Very fine to coarse grained with trace angular gravels.  
Loose. Brown [7.5 YR 4/3].  Dry. Poorly sorted.  No odor.

Same as above except more angular gravels.



01
-2

7-
20

04
   

G
:\C

om
m

on
\m

te
ch

5\
JP

L\
IR

ZM
W

2.
BO

R

JPL

 RN099455.0005.CA001 

BORING LOG OF IRZMW2 
 (Page 4 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 75

80

85

90

95

100

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

SM

 SM/SC 

 SC 

 SC/SM 

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse grained with occasional highly 
weathered angular gravels and cobbles.  Loose.  Brown [7.5 YR 4/3].  
Dry.  Poorly sorted.

Same as above.

Silty Clayey SAND.  Very fine to medium grained with trace gravels.  
Moderately dense.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Silty SAND.  Very fine to fine grained with trace medium.  Brown [7.5 YR 
4/3].  Dry.  Moderately sorted.  No odor.

Silty SAND.  Very fine to fine grained.  Loose.  Brown [7.5 YR 4/3].  Dry.  
Well Sorted.  No odor.

Same as above

Same as above except trace clay.

Clayey SAND with trace angular gravels.  Very fine to medium grained. 
Moderately dense.  Dark Brown [7.5 YR 3/2].  Dry.  Poorly sorted.  No 
odor.

Same as above except less clay.

Silty SAND with trace angular gravels with fresh fracture surfaces.  
Very fine to fine grained.  Loose.  Brown [7.5 YR 4/3].  Dry.  No odor. 

Same as above.
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BORING LOG OF IRZMW2 
 (Page 5 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 100

105

110

115

120

125

Sa
m

pl
es

U
SC

S

SM

 SC 

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

Grout

Bentonite Chips

#2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Same as above.

Clayey SAND.  Very fine to medium grained with trace coarse gravel / 
cobble.   Moderate density.  Dark Brown [7.5 YR 3/2].  Dry.  No odor.

Same as above.

Silty SAND.  Very fine to medium grained with trace coarse sands.  
Brown  [7.5 YR 4/3].  Dry.  Loose.  No odor.

Same as above except with trace angular gravels.

Same as above

Silty SAND.  Very fine to coarse grained with abundant coarse gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry.  No odor.

Silty SAND.  Very fine to coarse grained with trace gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above

Same as above.

Silty SAND.  Very fine to coarse grained with angular cobbles and 
gravels of granitic composition.  Loose.  Brown [ 7.5 YR 4/3].  Dry.  Very 
poorly sorted.  No odor.

Silty SAND.  Very fine to coarse grained with trace gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  No odor.
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BORING LOG OF IRZMW2 
 (Page 6 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 125

130

135

140

145

150

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Same as above except fractured cobbles with fresh surfaces.  
Fractured cobbles/gravels are highly weathered and of very quartz-rich 
granitic composition.

Same as above

Silty SAND.  Very fine to coarse grained with angular gravels and 
cobbles.  Brown [7.5 YR 4/3].  Dry.  Very poorly sorted.  No odor.

Same as above

Silty SAND.  Very fine to medium grained with occasional gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above except trace cobbles.

Silty SAND.  Very fine to coarse grained with trace gravels.  Loose.  
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above.
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BORING LOG OF IRZMW2 
 (Page 7 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 150

155

160

165

170

175

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Same as above.

Silty SAND.  Very fine to coarse grained with trace angular cobbles of 
granitic composition.  Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly 
sorted.  No odor.

Same as above

Same as above except trace fractured quartz rich boulder.

Silty SAND with trace clay.  Very fine to coarse grained with occasional 
angular coarse gravels and cobbles.  Loose.  Brown [7.5 YR 4/3].  Dry.  
Poorly sorted.  No odor.

Same as above except no cobbles.

Silty SAND with occasional angular gravels.  Loose.  Brown [7.5 YR 
4/3]. Dry.  Very poorly sorted.  No odor.

Silty SAND with trace clay.  Very fine to medium grained.  Loose.  Dark 
Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above.
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BORING LOG OF IRZMW2 
 (Page 8 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 175

180

185

190

195

200

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse grained with cobbles and boulder.  
Loose. Brown [ 7.5 YR 4/3].  Dry.  Poorly sorted. 

Boulder.

Same as above.

Silty SAND.  Very fine to coarse with abundant angular gravels and 
cobbles with fresh fracture surfaces.  Loose.  Brown [7.5 YR 4/3].  Dry.
Very poorly sorted.  No odor.

Same as above.

Same as above

Boulder.

Boulder.

Same as above.

Silty SAND.  Very fine to fine grained with abundant angular coarse 
gravels and trace quartz and mica rich cobbles.  Loose.  Brown [ 7.5 YR 
4/3].  Dry.  Very poorly sorted.  No odor.

Same as above

Same as above except more angular coarse gravels and cobbles.

Same as above.



01
-2

7-
20

04
   

G
:\C

om
m

on
\m

te
ch

5\
JP

L\
IR

ZM
W

2.
BO

R

JPL

 RN099455.0005.CA001 

BORING LOG OF IRZMW2 
 (Page 9 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 200

205

210

215

220

225

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

4" Diameter 
 Sch 40 PVC

0.02" slot screen
4" diameter
Stainless

DESCRIPTION

Silty SAND.  Fine to coarse grained with occasional subangular gravels.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly sorted.  No odor.

Same as above.

Same as above.

Same as above except trace cobbles.

Same as above.

Silty SAND.  Very fine to coarse grained with abundant angular gravels 
and occasional cobbles.  Loose.  Brown [ 7.5 YR 4/3].  Dry.  Very poorly 
sorted.  No odor.

Same as above.

Silty SAND.  Very fine to coarse grained with gravels and cobbles with 
fresh fracture surfaces.  Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly 
sorted.  No odor.
Boulder.

Silty SAND.  Very fine to coarse grained with occasional gravels.  
Brown [7.5 YR 4/3].  Dry.  Very poorly sorted.  No odor.

Same as above.
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BORING LOG OF IRZMW2 
(Page 10 of 11) 

Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 225

230

235

240

245

250

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

SM

SM/GM

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

0.02" slot screen
4" diameter
Stainless

GW @ 233.5'

DESCRIPTION

Same as above with granitic cobbles.

Same as above.

Silty SAND.  Very fine to coarse grained with occasional gravels, 
cobbles and trace clay.  Loose to moderately dense.  Dark Brown [ 7.5 
YR 3/3].  Moist.  Very poorly sorted.  No odor.

Same as above except no clay.

Silty SAND.  Very fine to coarse grained with occasional gravels and 
trace clay.  Loose.  Dark Brown [ 7.5 YR 3/3].  Moist.  Very poorly 
sorted.  No odor.

Broken boulder of highly weathered granite.

Silty SAND.  Very fine to coarse grained with abundant gravels and 
angular cobbles.  Loose.  Brown [7.5 YR 4/3].  Moist.  Very poorly 
sorted.  No odor.
Boulder.

Same as above except no cobbles.

Silty SAND with angular gravels, cobbles and boulders.  Very fine to 
coarse grained.  Loose.  Brown [7.5 YR 4/3].  Moist.  Very poorly sorted.  
No odor.

Boulder.

Boulder.
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Date Started : 11/14/02
Date Completed : 11/20/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 250

255

260

265

270

275

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1215.52 ft amsl
Well: IRZMW2

#2/12 Sand

0.02" slot screen
4" diameter
Stainless

DESCRIPTION

Silty SAND.  Very fine to coarse grained.  Loose.  Dark Brown [7.5 YR 
3/3].  Wet.  Very poorly sorted.  No odor.

Total depth = 253 feet bgs.
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BORING LOG OF IRZMW3 
 (Page 1 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 0

5

10

15

20

25

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

Surface
Casing

Cover

Locking Cap

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Hand augered to 5 feet below ground surface (bgs)

Cobble
Silty SAND.  Very fine to coarse grained with trace gravels.  Loose.  
Brown [7.5 YR, 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW3 
 (Page 2 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 25

30

35

40

45

50

Sa
m

pl
es

U
SC

S

SM

 ML/CL 

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

CLAY/SILT with trace medium to coarse sand and gravel.  Dense.  Dark 
Brown [7.5 YR 4/4].  Slightly moist.  Very poorly sorted.  No odor.
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BORING LOG OF IRZMW3 
 (Page 3 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 50

55

60

65

70

75

Sa
m

pl
es

U
SC

S

 ML/CL 

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Boulder.

Silty SAND.  Very fine to medium grained with occasional coarse sand 
and gravels.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor. 

Same as above except cobbles of highly weathered granite.

Boulder.
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BORING LOG OF IRZMW3 
 (Page 4 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 75

80

85

90

95

100

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse grained with abundant fine to medium 
gravels.  Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly sorted.  No 
odor.

Silty SAND.  Very fine to coarse with trace coarse gravels and cobbles.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW3 
 (Page 5 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 100

105

110

115

120

125

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse with abundant highly weathered 
gravels and cobbles.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  
No odor. 
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BORING LOG OF IRZMW3 
 (Page 6 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 125

130

135

140

145

150

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse grained with occasional angular 
gravels. Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW3 
 (Page 7 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 150

155

160

165

170

175

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to medium grained with angular gravels and highly 
weathered granite cobbles.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly 
sorted.  No odor.
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BORING LOG OF IRZMW3 
 (Page 8 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 175

180

185

190

195

200

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Grout

Bentonite Chips

Bentonite Slurry
 grout

4" Diameter 
 Sch 40 PVC

DESCRIPTION

SILTY SAND, very fine to medium with coarse, angular gravels. Loose. 
Brown [7.5 YR 4/3]. Dry. poorly sorted. No odor.

Silty SAND.  Very fine to medium grained with abundant gravels and 
coarse sands.  Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No 
odor.
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BORING LOG OF IRZMW3 
 (Page 9 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 200

205

210

215

220

225

Sa
m

pl
es

U
SC

S

SM

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Bentonite Slurry
 grout

# 2/12 Sand

4" Diameter 
 Sch 40 PVC

DESCRIPTION

Silty SAND.  Very fine to coarse grained.  Brown [7.5 YR, 4/3].  Dry.  
Poorly sorted.  No odor.

Same as above except occasional gravels.

Same as above except gravels and cobbles.

Silty SAND, very fine to coarse with occasional cobbles of highly 
weathered granite.  Loose.  Brown [7.5 YR 4/3].  Dry.  Very poorly 
sorted.  No odor.

Same as above
Granite boulder

Granite boulder

Granite boulder

Granite boulder

Granite boulder
Silty SAND.  Very fine to very coarse with gravels and small cobbles.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Same as above except slightly moist.

Silty SAND, with boulders and highly weathered granitic cobbles.  
Loose.  Brown [7.5 YR 4/3].  Dry.  Poorly sorted.  No odor. 

Same as above except more cobbles/boulders.
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BORING LOG OF IRZMW3 
(Page 10 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 225

230

235

240

245

250

Sa
m

pl
es

U
SC

S

SM

 SM/SC 

 SC 

SC/GC

 SC 

GC/SC

SC/GC

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

# 2/12 Sand

0.02" slot screen
4" diameter
Stainless Steel

GW @ 233'

DESCRIPTION

Silty SAND.  Very fine to medium with angular gravels.  Loose.  Brown 
[7.5 YR 4/3].  Dry.  Poorly sorted.  No odor.

Silty SAND.  Very fine to medium with occasional coarse sands, gravels, 
and trace cobbles.  Loose.  Brown [7.5 YR 4/3].  Slightly moist.  Poorly 
sorted.  No odor.

Silty SAND.  Very fine to coarse with occasional fine gravels.  Loose.  
Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  Slight clay.  No odor.

Cobbles

Clayey/Silty SAND.  Very fine to medium grained.  Loose.  Brown [7.5 YR 
4/3].  Moist.  Poorly sorted.  No odor.

CLAYEY SAND,  very fine to medium. Loose to slightly dense. Brown 
[7.5 YR 4/3]. Moist. Poorly sorted. No odor.

Clayey SAND/ GRAVEL.  Very fine to coarse grained.  Loose.  Brown 
[7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.

Same as above except trace cobbles.

Clayey SAND.  Very fine to medium grained.  Dense.  Brown [7.5 YR 
4/3]. Moist.  Poorly sorted.  No odor.

Boulder
Clayey GRAVEL/SAND. Dense. Brown [7.5 YR 4/3]. Moist. Poorly sorted. 
No odor.

Clayey SAND/GRAVEL with subangular to angular granite gravels.  
Moderately dense.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  No odor. 
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BORING LOG OF IRZMW3 
(Page 11 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 250

255

260

265

270

275

Sa
m

pl
es

U
SC

S

SC/GC

 SC 

SC/GC

 SC 

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

# 2/12 Sand

0.02" slot screen
4" diameter
Stainless Steel

DESCRIPTION

Same as above 

Same as above

Clayey SAND.  Very fine to fine with occasional medium sand.  Dense.  
Brown [7.5 YR 4/3].  Moist.  Moderately sorted.  No odor.

Same as above except trace amount of cobbles.

Clayey SAND/GRAVEL.  Very fine to coarse grained with angular 
coarse sands and gravel.  Loose to moderately dense.  Brown [7.5 YR 
4/3].  Moist.  Poorly sorted.  No odor. 

Same as above.

Same as above except subrounded gravels.

Clayey SAND.  Very fine to coarse grained with angular gravels.  Loose.  
Brown [7.5 YR 4/3].  Slighlty moist.  Poorly sorted.  No odor. 

Clayey SAND, with occasional gravels. Loose. Brown [7.5 YR 4/3]. 
Moist. Poorly sorted. No odor.
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BORING LOG OF IRZMW3 
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Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 275

280

285

290

295

300

Sa
m

pl
es

U
SC

S

 SC 

SC/GC

 SM/SC 

 SC/SM 

SC/CL

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

# 2/12 Sand

Bentonite Chips

0.02" slot screen
4" diameter
Stainless Steel

DESCRIPTION

Clayey SAND.  Very fine to medium grained.  Loose.  Brown [7.5 YR 
4/3].  Moist.  Poorly sorted.  No odor.

Same as above.

Clayey SAND/GRAVEL. Very fine to coarse.  Moderately dense.  Brown 
[7.5 YR 4/3].  Moist.  Poorly sorted.  No odor.  Trace cobbles.  Boulder.

Clayey SAND. Very fine to cobble size.  Highly weathered granite cobble 
and subangular to angular gravels.  Loose.  Brown [7.5 YR 4/3].  Slightly 
moist.

Granitic boulder to 288 ft bgs.

Silty clayey SAND.  Fine to very fine grained with subangular to 
subrounded gravels.  Loose.  Brown [7.5 YR 4/3].  Moist.  Poorly sorted.  
No odor.

Same as above.

No recovery from 292 feet bgs to 298 feet bgs.  Fractured rock 
observed in hopper.  Drilling was very difficult.  

Clayey SAND.  Fine to very fine with trace cobbles and gravels.  Loose.  
Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.
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BORING LOG OF IRZMW3 
(Page 13 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 300

305

310

315

320

325

Sa
m

pl
es

U
SC

S

SC/CL

 SC 

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Bentonite Chips

# 3 Sand

Bentonite Chips

DESCRIPTION

Clayey SAND.  Very fine to medium with trace gravels.  Dense.  Brown 
[7.5 YR 4/3].   Wet.  Poorly sorted.  No odor.  Saturated.  Easy drilling.

Same as above.

Same as above.

Sandy CLAY.  Very fine to medium grained.  Moderatly dense.  Brown 
[7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.  Trace of subrounded 
gravels.  

Same as above.

Boulder.

Same as above.

Sandy CLAY/Clayey SAND.  Very fine to medium grained. Moderately 
dense.  Brown [7.5 YR 4/3].   Wet.  Poorly sorted.  No odor.  

Clayey SAND.  Very fine to coarse with trace rounded gravels.  Dense.  
Brown [7.5 YR 4/3].  Wet.  Very poorly sorted.  No odor.

Same as above except no gravels.
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BORING LOG OF IRZMW3 
(Page 14 of 15) 

Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 325

330

335

340

345

350

Sa
m

pl
es

U
SC

S

 SC 

SC/CL

 SC 

SC/CL

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Bentonite Chips

# 3 Sand

Bentonite Chips

DESCRIPTION

Same as above.

Same as above.

Clayey SAND.  Very fine to medium.  Moderately dense.  Brown [7.5 YR 
4/3].  Wet.  Moderately to poorly sorted.  No odor.  Less clay than 
previous.

Same as above except trace coarse gravels/fine cobbles.

Clayey SAND.  Very fine to coarse grained.  Moderately dense.  Brown 
[7.5 YR 4/3].   Wet.  Poorly sorted.  No odor.

Sandy CLAY/Clayey SAND.  Very fine to fine with trace medium grained.  
Dense.  Brown [7.5 YR 4/3].  Wet.  Moderately sorted.  No odor.  Less 
clay.

Same as above.

Clayey SAND.  Very fine to coarse grained.  Moderately dense.  Brown 
[7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.

Clayey SAND.  Fine to very fine grained.  Moderately dense.  Brown [7.5 
YR 4/3].  Wet.  Poorly sorted.  No odor.

Same as above except trace subrounded gravels.

Same as above.

Clayey SAND/Sandy CLAY.  Fine to very fine grained with trace medium 
sand, cobbles, and occasional subrounded gravels.  Dense.  Brown [7.5 
YR 4/3] Wet.  Poorly sorted.  No odor.
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Date Started : 11/21/02
Date Completed : 12/15/02
Logged By : Kristen Stevens
Checked By : Scott Edwards, R.G. 7317
Drilling Company : Boart Longyear

Sample Device : Core Barrel
Drill Rig : Sonic Rig
Drillers : Ron/Dan/Phelps
Diameter : 9 inches

Depth
in

 Feet 

 350

355

360

365

370

375

Sa
m

pl
es

U
SC

S

SC/CL

SC/GC

GC/SC

 SC 

SC/CL

 CL 

 SC 

G
R

AP
H

IC TOC Elev.: 1216.25 ft amsl
Well: IRZMW3

Bentonite Chips

# 3 Sand

Caved in
 native
 formation
 material

DESCRIPTION

Clayey SAND/Sandy CLAY,  very fine to fine with trace medium sands 
and coarse gravels. Dense. Brown [7.5 YR 4/3]. Wet.  Poorly sorted. No 
odor. Trace gneissic cobbles.

Same as above except increased subrounded gravels.

Clayey SAND and GRAVEL.  Very fine to coarse.  Moderately dense.  
Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.

Same as above.

Same as above.

Same as above except less gravels and generally finer sediments.

Sandy CLAY/Clayey SAND.  Moderately dense.  Brown [7.5 YR 4/3].  
Wet.  Poorly sorted.  No odor. 

CLAY with trace sand and trace gravels.  Moderately dense.  Brown 
[7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.  

Cobble

CLAYEY SAND.  Very fine to medium with trace coarse sands and fine 
gravels.  Loose.  Brown [7.5 YR 4/3].  Wet.  Poorly sorted.  No odor.  
Pink granite subrounded coarse sands/fine gravels.

Total Depth = 375 feet bgs.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 3-3 
 

Geotechnical Survey 
Results & Recommendations  
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SUPPLEMENTAL GEOTECHNICAL EXPLORATION,
RELOCATED OU-l WATER TREATMENT SYSTEM MAT

FOUNDATION, JET PROPULSION LABORATORY,
4800 OAK GROVE DRIVE, PASADENA, CALIFORNIA

Prepared for:

CIVIL TEC ENGINEERING, INC.
118 West Lime Avenue

Monrovia, California 91016

Project No. 600436-003
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Civilti:c Engineerig, Inc.
1 18 West Lime A venue
Monrovia, California 91016

"!
i,

c J

Attention: W~ David Byrm, P.E.

Vice President, Pricipal Engineer

q
;J

Subjeèt: Supplemental Geotechnical Exploration

Relocated OU-L Water Treatment System Mat Foundation
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena~ Calfornian

1
f

" l

In accördace with our June 8, 2004 confiation proposal, and April 19, 2004 Master Services

Agreement, Contract No.: C25115M, Leighton Consultig, Inc. is please to present ths
supplemental geotechncal exploration report for the relocated OU-1 water treatment system to
be constrcted, at the Jet Propulsion Laboratory in Pasadena." 1

i
i
¡" j

~ I

PROJECT DESCRIPTION
As discussed in the Marh 16, 2004 Geotechnical Investigation report for the OU-1 water
treatment system, the previously proposed site was underlain by 2.7 to 4.4 meters (9 to 14Y2 feet)

of undocumented fiL. It was recommended to excavate and recompact ths fill for support of the
new water treatment system, as would be requied for occupied. buildigs in Los Angeles
Countr. Ths has been determed by the project team to be a costly approach. Therefore the
proposed site has been relocated to the nort, near the middle of the existig ashalt parkig lot
located nort of Buildig 288 at the Jet Propulsion Laboratory (JPL) in Pasadena, as depicted on

Figue 1 Boring Location Map. The purose of ths curntly proposed geotechncal exploration

was to rapidly explore the new proposed site, and provide revised foundation recommendations,
as necessa, for a reinforced concrete mat already designed to support theproposed_OU-1 water

treatment system.

We understad that the pad wil have plan diensions of 49.09 meters (161 feet) east-westby

7.93 meters (26 feet) north-south. Finish pad grde is expected to be at elevation 371.8 meters

(1219.5 feet), within 0.6 meters (2 feet) of existig grade. Several water ta, filters, pumps
and a small control "room" building are proposed. We assume that the maximum static contact
pressure for all of this wil not exceed 96 kilo-Pascals (2,000 pounds-per-square-foot - pst) at any
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location on the pad. Retaining walls for a "backwash holding sump" are anticipated, with the
sump not expected to be more than 3.7 meters (12 feet) deep below existing grade, located on the

east end of the pad.
" r

i~ j SCOPE OF SERVICES
Our scope of services was presented in detail in our June 8,2004 proposal. To 'accomplish this
work, we have provided the following services:

~
i

" j

"I. j
. Thee exploratory borigs were drlled to depth of 2.6, to 2.9 meters (8Y2 to 9Y2 feet).

Relatively undistubed ear material samples were retreved for classification and
geotechncal laboratory testig. A description of our field exploration and logs are
presented in Appendi A, "Field Exploration."II

1 !, ,
. Physical and engieerig propertes Of the subsurace soils were determed by visually

classifyg the samples and performing varous geotechnical laboratory tests on selected
samples in our Ire geotechnical laboratory. A description of the tests and results are
presented in Appendi B, "Geotechnical Laboratory Testing."n

~ i

: j

. Geotechncal engieerig analyses were performed to develop revised recommendations for

site earwork and the reinforced-concIete pad foundation.

. Ths report was p~pared to sumarze our fidings, and to present our conclusions and
recommendations.

¡

" ¡

Envionmental services were not included as par of ths study. This report was prepared for the
sole use of Civiltec Engieerig, Inc. for application to the design of the proposed JPL OU-1
water treatment system in accordace with generlly accepted geotechncal engieerig practices
at ths tie in Southern Californa.

.. ~

l
, J

: l
¡

; I

SITE CONDITIONS

- f

Sunace
A brief surace reconnaissance was performed durg:our site exploration. The JPL campus and
region are on an alluvial fan emanatig from the southern magi of the San Gabriel Mountains.- - -
Ths'OU-1 site is located between Pioneer Road to the nort and Explorer Road to the south, in
the centrl region of the JPL campus. Ths area is charcterized by moderately sloping alluvial
terraces sloping down to the south, with localized arificial terraces cut into the topography for
parkig and buildings. This results in earwork cuts to the nort and fills to the south of these
terrces.

.. 1

, I

, ì

- . ~

, !

, ¡ At the time of our exploration, this site consisted of an asphalt parking lot for autos, just north of
Buildig 288 (as depicted on Figue 1). At the south edge of this parkig lot was a descending

, ..

, j - 2-
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slope, dropping approximately 3 meters (10 feet) from the parkig lot down to a retaing wall at

the edge of the Building 288 pad. As depicted on Figue 1, and evidenced by a drain visible in

the middle of the parkig lot, a storm drin pipeline drains to the south through the center of the

parking lot. A slope ascends to the nort of the parkig lot up to Pioneer Road, rising

approxiately 5 meters (16 feet).

l-
t

" j
Subsunace
Penetrated at the sudace in all thee of öur borigs was 3 inches of asphalt placed directly on
silty sand fill soils. Fil soils were encountered to depths ragig from 1.45 to 1.68 meters (8Y2
to 9Y: feet), as listed in Table 1, below:: j

j 1
. 1

Table 1. Depth to Existing Fill

...... ul

~

~ 1

~ I

I

Date

I

Surface ~ Depth Of
Boring Driled Elevation Boring

(meters)* (meters)

B-1 370.7 1.45 369.3 2.9

B-2 6/4104 371.0 1.68 369.3 2.7

B-3 369.9 1.2 368.4 2.6

*Based on site topogrphy provided by Civil tee Engieerg, Inc.

!

, ¡

Encountered fill consisted of loose silty sands, with relative compaction raging from 87 to less-
than 80 percent of the ASTM D 1557-00 laboratory maximum density. Encountered sìlty sand
fill had some grvel, cobbles, and mior amounts of asphalt, brick and metal debris. We are
unaware of any fill placement documentation for ths site.

. I

On June 11, 2004, we were provided a November 6, 1986 LeRoy Cradall and Associates Report
of Soils Investigation (JPL Geotechncal Report 081) for design of several retaing walls on the
JPL campus, includig the retag wall on the south side of the site parkjg lot. Cradall
reported fill to a depth of 3.4 meters (11 feet) in the area of the curnt parkig lot, before
parkig lot grdig and constrction of the curent retaing walL. Crandall had recommended

recompaction of ths fill under the proposed retaing wall, but not necessarly under the

proposed (and curent) parkig lot. We were not provided the compacted fill report for the
retaing walL. Neverteless, based on the 1986 Cradall report_undo~umented fi is anticipated
under the parkig lot at distaces greater than 3-feet (1 meter) horiontally beyond retaing wall
footigs (as recommended by Crandall).

" 1

¡
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Native soils encountered consisted priarly of menium dense to dense brown sands with grvel
and cobbles to the depths explored. California Division of Mines and Geology (CDMG),
renamed California Geologic Surey (CGS), Open-File-Report 98-05 (OFR 98-05) has mapped

~ l
,

, j

,

~:. J - 3 -
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the site region as arficial fill (at) and alluvial fan (Qt) deposit. These alluvial fan deposits are
described as consisting of "loose to moderately dense sand and grvelly sand."

'.1l

" -¡

" ¡

It is importnt to note that our borigs were drlled with an 8-inch diameter hollow-stem auger,

so cobbles and boulders could not be observed or sampled, but often encountered thoughout the
JPL campus. On the other hand, all thee borigs were extended'to the intended depth, without
refusal on cobbles and/or boulders."l

" t

" ì

Groundwater
Free groundwater was not encountered in our three borigs at the tie of drlling in early June,

to a depth of 2.9 meters (9Y2 feet), the maxum depth explored. The Californa Division of
Mines and Geology (CDMG, recently renamed Californa Geological Surey) Seismic Hazard
Zone Report 98-05, 1998, has estimated based on historic groundwater data) that groundwater
could be deeper than 15 meters (50 feet) below the surace at ths site, durg high groundwater
fluctations. Fluctutions in the level of the groundwater may occur due to variations in rainall,

and other factors not in evidence at the tie measurements were made.

, 1

d
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" i
i
l
j

CONCLUSIONS AND RÈCOMMENDATIONS

~ I

Conclusions and Recommendations Summary

- The site is underlai with up to approxiately 1.7 meters (5Y2 feet) offi soils at the location of
our curent borigs, located nort of the curently proposed pad location (see Figue 1). Deeper

fill on the order of 4.4 meters (14Y2 feet) was encountered in March at the previously proposed
site, south of the curent site. Therefore, fill thickness increases under the existig parkig lot,
from nort to south, as would be expected for terrced grdig. InterPolatig between these

borigs, we expect fill thckness under the curently proposed pad to be on the order of 3 meters

(10 feet) below existig grade, possibly with shallower fil to the east, away from the existig
storm drin (see Figue 1).

- I

- ¡

- f-

_ i
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Tested fill was not compacted to curnt geotechncal stadads and was found to be intially
compressible, but much less compressible on rebound (as reported in the March 2004 report for

. the southern s.ite). Based on the Crandal 1986 report, it appear that the existing fill is- - -
undocumented under the parkig lot. Ths existing fill wil be subject to differential settlement,
and paricularly differential dynamc compaction. Therefore, we recommend that existig fill
soils below the proposed pad be excavated and recompacted to 95-percentofthe ASTM D 1557-
00 laboratory maximum density. Ths recompaction zone should extend 1.5 meters (5-feet)
beyond the outside perieter of the pad, locally limted to not under-cut existig ascending
slopes, utilities and buildig foundations. We understand that there is a storm drin and other
utilities aligned nort-south though the proposed pad footprit. The storm drin should be

, i

~-1
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saved and protected in place, with the fill above the storm drain recompacted. Removal
excavations need not extend below the sprig-line for the storm drain. Other mior utilities
should be rerouted around the pad.

· 1

, ¡
Detailed recommendations are presented in the following sections of this report.

9 Plans. Specifications. and Construction Review

Because subsurace conditions may var considerably from those predicted by relatively small
diameter, widely spaced borigs, and to check that these report recommendations have been
properly implemented, we recommend that Leighton Consultig, Inc. be retained to:

¡-

" ¡

, 1
c j

n~. ~

1) review the fial constrction plans and specifications,

2) observe and document existig fiJ removal excavations, and

3) observe and test all earhwork.

n In addition, the assumed and/or actual geotechncal conditions can be greatly affected by the
constrction process and seasonal weather changes. For the above reasons our geotechncal

recommendations are contingent upon Leighton Consulting, Inc., providing geotechnical
observation and testig servces durng constrction.

o 1

r,

i

: i Earthwork

~ i
" 1

Clearig and Site Preparation: : The site should be cleared of all surace and subsurace
deleterious materials includig existig shallow or abandoned bured utility and irgation
lies, undocumented fills, pavements, debris, designated trees, shrbs, and associated roots.
Excavations extendig below the planed fished site grdes should be cleaed and

backflled with suitable material compacted as recommended in the "Compaction" section,
later in ths report. We recommend that all backflling and e3.work be observed and tested
by Leighton Consultig, Inc..

" 1
!
i
r

-' .1

~ I
. j
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., I

Removal of Existing Fil: All existig fill soils withn the proposed pad footprit should be
excavated down to native soiL. Ths removal excavation should extend at least 1.5 meters

(5-feet) beyond the outside- pad perieter, or a horiontal distace equal to one-haf the

removal depth below finish grde, whichever is greater. If excavated fill soils meet the
requirements in the "Material for Fil" subsection, below, suitable soils may be reused as
engineered. fill. The bottom of the existing fill excavation, imediately below the pad
footprit, should be nearly level whi:m possible, but sloped no steeper than 3:1

(horizonta:vertcal) to mize abrupt varations in fill thckness under the pad. This is not
to be confused with the temporar cut slope gradient, which wil be steeper (as discussed

- 5 -



'C l

i

1 A

JPL OU-1 Water Treatment System 600436-003

~l
r
¡" ,

later in ths report). All new fill should be compacted in accordance with the

recommendations presented in the "Compaction" section, later in ths report.

" ,
,
t
rc i

Subgrade Preparation: After the existig undocumented fill soils have been excavated under
the proposed pad, the exposed surace shöuld be scarfied to a depth of 15 centieters (6

inches), moistue conditioned and compacted il accordance with the recommendations for
fill presented in the "Compaction," section, which follows. Finished compacted sub grade
should befir and non-yielding under the weight of compaction equipment.

Pi
¡.,

~ 1

Material for Fil: All on-site soils having an organic content of less than 3 percent by weight

are suitable for use as fil at the site. In general, fill material should not contain rocks or
lumps larger than 7.6 centimeters (3 inches) in greatest dimension, with no more than 15
percent larger than 6.4 ceïitieters (2Y2 inGhes). Imported fill material should be
predomiantly grular with a Plasticity Index of 15 or less, and/or an Expansion Index (El)
of 30 or less.

ndlie.,::

! 1

~ 1

If desired to reuse asphalt or Portland cement as engieered fill, we recommend that these
materials be thoroughy broken down and mixed with on-site or import soiL. In general,
recycled asphalt or. concrete should be ground or pulveried to parcles less than 7.6

centieters (3 inches) in greatest dimension, with no more than 25 percent larger than 6.4

centieters (2Y2 inches). Recycled material should be thoroughy mied with a suffcient

amount of soil, such that there is no more than ~O percent by weight of recycled material in
the fial mi.

~ l

- ,
¡
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.. f
We recommend that - fi containg recycled asphalt and concrete be placed near the bottom
of the existig fills removal excavation, and/or spread out evenly across the site. Recycled
fi should not be used with 0.6 meters (2 feet) of fished grde.

: l
j

Compaction: All fil, as well as scarfied surace soils in those areas to receive fill or
slabs-on-grade should be compacted to at least 95 percent relative compaction as determed

by the ASTM D 1557-00 Test Method (modified Proctor). Fil should be placed in lift no. . -
greater than 20 centieters (8 inches) in uncompacted thckness at a moistue content near
the laboratory-optium. Each-successive li should be fir and non-yieldig under the

weight of the constrction equipment.

=-
¡
t

, ì
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¡
¡
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i

Trench Backfll: All utility trenches beyond the pad footprit should be backflled with
compacted fill in - -accordance with Sections 306-1.2 and 306- i .3 of the Standard
Specifcations for Public Works Constrction, ("Greenbook"), 2003 Edition. Fil material
should be placed in lifts not exceeding 8 inches in uncompacted thckness and should be
compacted to at least 90 percent relative compaction (ASTM D 1557-00) by mechancal

, ¡

:'.-i .
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means only. If imported sand is used as backfù1, the upper 1 meter (3 feet) in buildig and
pavement areas should be compacted to 95 percent. The upper 15 centieters (6 inches) of

backfll in all pavement. areas should be compacted to at least 95 percent relative
compaction."f

t

" I

9
r

. !

Temporary Slopes and Trench Excavations: The contractor is responsible for all temporary
slopes and trenches excavated at the site and the design of any required temporar shorig.
Shorig, bracing and benchig should be performed by the contrctor in accordace with the
2003 Edition of the California Constrction Safety Orders, Arcle 6, or more curent. Site

soils are predomiantly Type C.
: 1

" 1

U

Permanent Slopes: All fill and cut slopes in soil may have a maxum slope of 2: 1
(horionta:vertcal). A diversion at the top of the slope should be provided such that water

is not allowed to flow unèontrolled over the. slope surace, in accordace with Section 7018

of the Los Angeles County Buildig Code. Exposed slopes. require periodic maintenance
due to mior sloughg and erosion. We recommend that all slopes be landscaped in
accordace with Section 7019 of the County Code, to mie erosion.

n

. I

, I

Suñace Drainage: , Positive surace grdients should be provided adjacent to the strctues to

diect surace water away from the foundations and slabs towards suitable discharge
facilities. Pondig of suace water should not be allowed on or adjacent to strctues,

slabs-on-grade, or payements. Roof ruoff should be dicted away from foundation and
slabs-on-grade.

" ì

: ¡ Constrction Observation: Leighton Consulting, Inc. should observe and test all grdig and
earwork, to check that the site is properly prepared, the selected fill materials are
satisfactory, and that placement and compaction of the fills has been performed in
accordace with our recommendations and the project specifcations. Suffcient notification
to the geotechncal team prior to earwork is essential. The project plans and specifcations

should incorporate all recommendations contained in the text of ths report.

. i
I, i

~ l
,i l

=-
Varations in site conditions are possible and may be encountered durg constrction. To
conf corn::ation between -the soil data. obtained durg our field and laboratory
investigations and. the actul subsurace conditions encountered durg constrction and to
observe conformance with the plans and specifications, it is essential that Leighton
Consultig, Inc. be retained to perform contiuous or intermttent review durng earwork,
excavation and foundation constrction phases.

, ¡
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Reinforced Mat Foundations

!l-Jj
f

t
¡

Mat Allowable Bearing: We recommend that the proposed JPL OU-1 water treatment
system. pad be founded on a monolithic, reinforced concrete mat foundation, bearg solely

on the newly placed properly compacted fill, as described above. All mats may be designed
for an average allowable bearg pressure of 96 kilo-Pascals (2,000 pounds-per-square-foot -

pst) for dead plus sustained live ,loads, with maximum localized bearg pressurs of 120
kilo-Pascals (2,500 pst) at the heavier equipment or ta footprints. Allowable bearg
pressures may be increased by one-third for all loads including wind or seismic. These
allowable bearg pressures are net values; the weight of the mat can be neglected for design

puroses.

~
" j

: j

11..

. J All mats should be reinforced with top and bottom steel, as appropriate, to provide strctul

continuity and to permt spang of local ireguarties. These recommendations may be

subject to revision depending on the parcular design method selected by the strctul

engineer. It is essential that a geotechncal representative observe the mat foundation pads
prior to placement of reinforcing steel.

~ 1

- ¡

. 1
Mat Lateral Load Resistance: Lateral loads may be resisted by frction between the mat and
the supportg subgrde. A maximum allowable frctional resistace of 0.5 may be used for
design for mats cast diectly on properly compacted fill (without any vapor barers or other
geotextiles). In addition, lateral, resistace may be provided by passive pressues actig
against the mat poured neat against properly compacted fill soils. We recommend that an :
allowable passive pressure based on an equivalent fluid pressure of 47 kilo-Pascals per.
meter (300 pounds-per-cubic-foot - pct) be used in design, not to exceed 72 kilo-Pascals

(1,500 pst), in any event. Ths passive resistace should be reduced for söutherly horiontal
force vectors diected towards the descendig slope, as a fuction of pad embedment and ;

setback from the slope face.

~ 1

c r

c í

e ¡

i
,¡ l

- 'l

.. ¡
¿ -l Estimated Mat Settlements: We estimate that tota post-constrction differential movement

should. be less that 1 l. centieter (Y2-inch) across the proposed pad, if all existig.

undocumented fill is excavated and recompacted to 95 percent of the ASTM D 1557-00
laboratory maximum density. If foundations designed in accordace with the aböve
recommendations are not capable of resistig 1 l. centieter (Y2-inch) of differential
movement from the center to the corner of the pad additional reinforcement may be
required. Settlement is expected to be priarily of the south edge, relative to the north.

~
~
¡

Geotechnical Construction Servces

Our geotechnical recommendations are contingent upon Leighton Consultig, Inc., providig

geotechnical observation and testing services durg earthwork and foundation constrction.

- 8 -
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There isa potential for encounterig unusually loose or otherwise unacceptable existig fill soils
between. or beyond the borigs. We are unaware of any existig fil placement documentation.

Therefore, inconsistent existig fill materials and consistencies may be encountered durg
constrction, possibly requirg revised geotechnical recommendations.

!r :J
,

, f

Fl
i, l

CLOSURE

q
¡

1 i

This geotechncal review does not address the potential for ençounterig hazardous soil and/or

groundwater conditions at ths site. This review was prepared solely for CivI1tec Engineerig,
Inc. for application to the design of the proposed JPL OU-i water treatment system mat
foundation, in accordace with generally accepted geotechncal engineerig practices at this tie

in Southern Californa. No warty to others is expressed or implied.
n
i j We appreciate the opportty to be of service to Civiltec. If you have any questions or

information regardig design changes, please call us at your convenience. The undersigned can
be reached at (909) 484-2205, extension 130.

· I
j j.

"

~i

Respectfuy submitted,

LEIGHTON CONSULTIG, INC.

~ 1

- ,

, i

Thomas C. Benson, Jr., G.E. 2091
Prsident Íid CEO

TCB/tcb

, )

r

, i

Distbution: (5) addrsee
(1) Civiltec Engieerig, Inc.

Att.: Ms. Liping Liu, P.E.
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APPENDIX A
FIELD EXPLORATION

The field investigation consisted of a surface reconnaissance and a subsurface exploration

program using a truck-mounted, 8-inch diameter hollow-stem auger dril rig. Thee exploratory

borings were driled on June 4, 2004, to a maximum depth of 2.9 meters(9'l feet). The
approximate locations of the exploratory borings are shown on the Boring Location Map,
Figure 1. Encountered soils were continuously logged in the field by our representative and
described in accordance with the Unified Soil Classification System (ASTM. D 2488-00). The
logs of these subsurface explorations, as well as a key to the classification 

of the soil, are included
as par of ths appendix.

..

Borings locat~ons were approximately determined by tape measure 

from existing site features.
Elevations of the borings were determined by interpolation from the provided plan contours

(reproduced on Figue 1). The locations and elevations of these subsurace explorations should be .
considered accurate only to the degree implied by the method used.

Representative earh material samples were obtained from these subsurface explorations at
selected depths. All samples were transported to our Irvne geotechnical laboratory for evaluation
and appropriate testing. The 2.5-inch inside diameter brass ring samples were obtaned using a
Modified California sampler by dropping a I40-pound hamer through a 3D-inch free fall.
Unless otherwise indicated, the blows per foot recorded on the boring log represent the
accumulated number of blows required to drive the last 12 inches. The various samplers are
denoted at the appropriate depth on the boring logs and symbolized as shown on Figue A-I.

The attched subsurface exploration logs and related inormation depict subsurface conditions
only at the locations indicated and at the paricular date designated on the logs. Subsurface

conditions at other locations may differ from conditions occurng at these boring locations. The
passage of time may result in altered subsurface conditions due to environmental changes. In
addition, any stratification lines on the logs represent the approximate boundary between soil
types and the transition may be gradual.

.,
Leighton
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SAMPLE TYPES:

S SPLIT SPOON
R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

, 1

G GRAB SAMPLE
C CORE SAMPLE

TYPE OF TESTS:

DS DIRECT SHEAR
MD MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

SA SIEVE ANALYSIS
SE SAND EQUIVALENT
EI EXPANSION INDEX
RV R VALUE

LEIGHTON CONSUL riNG, INC.
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S SPLIT SPOON
R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

0\ j

GEOTECHNICAL BORING LOG B-2

G GRAB SAMPLE
C CORE SAMPLE

TYPE OF TESTS:

OS DIRECT SHEAR
MD MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

SA SIEVE ANAL VSIS

SE SAND EQUIVALENT
EI EXPANSION INDEX
RV R VALUE

LEIGHTON CONSULTING, INC.



GEOTECHNICAL BORING LOG B-3 

Date 6-4-04 Sheet 1 of 1

Project Civiltec JPL OU-1 Project No. 600436-003ë l
Driling Co. WOC Exploration Type of Rig Hollow Stem Augerf

, ¡ Hole Diameter 8" Drive Weight 140 pounds (Automatic Hammer) Drop 30"
Elevation Top of Hole 1214' Location See Boring Location Map

: -1 0 ~ G)~ lI-- DESCRIPTION J!c
CJ lß z .o

ëii lß.2.. .c..
~g

.. ~ =~:em "C G) æ'õ
::.. I-1üZ all ûíæ -0

: 1

G) li
0.0 :: ë. ou. o. 00

~u. e-i .. co. .-.. _0 0cu. E E
- .. oc

C) lD G) ~ .õ:: Logged By MM G)¡¡ c( ca D. :Eo 0.0 C 0 0- ~Sampled By MM

')
0

~ 0' ASPHAT, approxiately 3" àsphalt over 4" to 6" base
" .

: 1

. '. SM ~ 1 i ARTIFICIAL FILL (Aft.. . .' Silty SAND, yellow brown, slightly moist, medium dense, fie- to
::. ..~ -.:. R-l 19 116.0 6.0

coare-graied, gravel to 1", motted color, some gravel present
'. .. ., ., ".

n
.' . .

. .. ...
~ 2.5' Silty SAN, ¥ellow gray brown, slightly moist, medium dense," ... .,.

~ J '. . . fie- to coarse-gramed, gravel to 1 ", motted color, some gravel
.-. ., ".

present. . . . S-1 23 6.0

f 1

.:. -.:. ..:.

1210 .. o 0
.., . ".,

~ 4' Silty SAN; olive brown, slightly moist, medium dense, fie- to
it .

coarse-graied, motted color
:: ..:. .:..

5
.. . . R-2 34 112.0 6.0

: 1

-. ., .. ~ 5' ALLUV~.,., ., ".,.p ...-
ravelly/Sllty S , yellow brown, slightllc moist, medium dense,

., ...... SW fie- to coarse-graied, gravel to lI2", un orm color
:.,.,.,., .,., ., .,.,
-. ., e. .

S-2 36 5.0

:.: :~": .:.
., "., .,.,": .,

R-3 49 122.0 4.0 ~ 7' Gravelly/Silty SAN, yellow brown slightly moist, medium
.,., ..

.. ., e. .
dense, fie- to coare-graied, gravel to lI2", uniform color., ., ., ".,. .

. Q. :.::
: ., ., "., .,"., ., .,.,
.

1205

Tota Depth 8.5 feet
10 No Groundwater

Borig backfled with soil cuttgs and patched with. cold asphalt

15

SAMPLE TYPES:

S SPLIT SPOON
R RING SAMPLE
B BULKSAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

TYPE OF TESTS:

OS DIRECT SHEAR
MD MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

SA SIEVE ANALYSIS
SE SAND EQUIVALENT
EI EXPANSION INDEX
RV R VALUE cf

LEIGHTON CONSULTING, INC.
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A P PE N D I XB
GEOTECHNICAL LABORATORY T EST I N G

The geotechncal laboratory testing program was directed toward a quantitative and qualitative
evaluation of the physical and mechanical properties of the soils underlying the site and to aid in
verifying soil classification.

In-Situ Moisture and Density: The natual water content was determined (ASTM D 2216-98)

on samples of the materials recovered from the subsurface exploration. In addition, in place dry
density determinations (ASTM D 2937-00) were performed on relatively undisturbed samples to
measure the unt weight of the subsurface soils. Results of these tests are shown on the logs at
the appropriate sample depths, in Appendix A.

Compaction: A laboratory compaction test (ASTM D 1557-00) was performed on a
representative bulk soil-sample of the subsurface soil to determine the maximum dry density and
optimum moisture content. Results of the test are presented graphically on the followig
"Modifed Proctor Compaction Test' figue.

cf
Leighton
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MODIFIED PROCTOR COMPACTION TEST
ASTM D 1557

Project Name:

Project No.:

Boring No.:

Sample No. :

Soil Identification:

Civiltec / JPL, Relocted OU-1 Site

600436-003

B-3

Bag-1

Olive brown silty sand (SM)

Tested By :

Input By :

Depth (ft.)

GB

LF

2-6

Date:

Date:

06/10/04

06/14/04

D. Moist

W Dry
Mold Volume (ftS) I 0.03323 I

Preparation Method: 00 Mechanical Ram

D Manual Ram
Ram Weight = 10 lb.; Drop = 18 in.

TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3798.1 3927.8 3957.0 3862.7
Weight of Mold (g) 1771.0 1771.0 1771.0 1771.0
Net Weight of Soil (g) 2027.1 2156.8 2186.0 2091.7

Wet Weii:ht of Soil + Cont. (g) 463.30 375.10 375.10 418.50
Dry Weight of Soil + Cont. (g) 451.20 357.30 350.70 382.60
Weight of Container (g) 51.50 50.00 50.60 52.00

Moisture Content (%) 3.03 5.79 8.13 10.86
Wet Density (pet 134.5 143.1 145.0 138.8
Drv Densitv ( oct 130.5 135.3 134.1 125.2

Maximum Dry Density (pel 1135.5 I Optimum Moisture Content (0/0)1

PROCEDURE USED 140.0

00 Procedure A
Soil Passing No.4 (4.75 mm) Sieve
Mold: 4 in. (101.6 mm) diameter
Layers: 5 (Five)
Blows per layer: 25 (twenty-five)
May be used if +#4 is 20% or less

o Procedure B
Soil Passing 3/8 in. (9.5 mm) Sieve i;
Mold: 4 in. (101.6 mm) diameter g,
Layers: 5 (Five) -
Blows per layer: 25 (twenty-five)
Use if +#4 is ::20% and +3/8 in. is
20% or less

o Procedure C
Soil Passing 3/4 in. (19.0 mm) SieVE
Mold: 6 in. (152.4 mm) diameter
Layers: 5 (Five)
Blows per layer: 56 (fift-six)
Use if +3/8 in. is ::20% and +3/4 in.

is ..30%

~
.~ 130.0

CI
C
~
C

Particle-Size Distribution:

I GR:SA:FI I

Atterberg Limits:I I
LL,PL,PI

6.5

135.0

\ \ i I I
-- SP. GR. = 2.65

içHJ- V SP. GR. = 2.70--\ '\ l-- SP. GR. = 2.75

\ \.- \ \
~ , \ \

1/ \ \ \
j \\I 1\\ \

i \ \ \
, \ r- \

1\ \ \ \
1\ 1\ \
, \ \
i \ \

\ \
\ \ \
1\ ' \
\ 1\
~ \ \

125.0

120.0

0.0 5.0 10.0

Moisture Content (%)

15.0 20.0
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