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Geotechnical Analysis and
Engineering Evaluation of

Courchesne Reach

1950 N. Stemmons Fwy, Suite 6000
Dallas, TX 75207
Phone (214)741-7777

1 in = 750 feet
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Date: 10/14/2010

BOREHOLE ID LATITUDE LONGITUDE
CB-01 31.803722 -106.546176
CB-02 31.805142 -106.545219
CB-03 31.805225 -106.544441
CB-04 31.803852 -106.541556
CB-05 31.802825 -106.540070
CB-06 31.801178 -106.537865
CB-07 31.798942 -106.535586
CB-08 31.796899 -106.534153
CB-09 31.795117 -106.533240
CB-10 31.793555 -106.532188
CB-11 31.792285 -106.529932
CB-12 31.791662 -106.528617
CB-13 31.790460 -106.527008
CB-14 31.788580 -106.526257
CB-15 31.786676 -106.526420
CB-16 31.785259 -106.527109
CB-17 31.801194 -106.546765
CB-18 31.802566 -106.545801
CB-19 31.803932 -106.544478
CB-20 31.803283 -106.542379
CB-21 31.801675 -106.540673
CB-22 31.798064 -106.537100
CB-23 31.797576 -106.536933
CB-24 31.787669 -106.527796
CB-25 31.785371 -106.528120
CB-26 31.784104 -106.529853

R-K Project No. AEA10-052-00 
                              Figure A-1a



SILTY SAND (SM)
   loose, light brown, moist to vey moist

- gray below 3 feet

SILTY CLAYEY GRAVEL with SAND (GC-GM)
   very dense, light brown, wet

CLAYEY GRAVEL (GC)
   very dense, light brown, wet

POORLY-GRADED SAND with SILT (SP-SM)
   loose, gray, wet

- gravelly at 20 feet

POORLY-GRADED SAND (SP)
   medium dense, gray, wet

Boring Terminated

NP

NP

6

9

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 7 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY SAND (SM)
   medium dense, light brown, slightly moist

SANDY SILT (ML)
   loose, gray, moist to very moist

POORLY-GRADED SAND with SILT (SP-SM)
   loose, gray, moist to wet

WELL-GRADED GRAVEL with SILT and
SAND (GW-GM)

   dense, gray, wet

POORLY-GRADED SAND with SILT and
GRAVEL (SP-SM)

   dense, gray, wet

POORLY-GRADED SAND (SP)
   medium dense, gray, wet

POORLY-GRADED GRAVEL with SILT and
SAND (GP-GM)

   dense, brown, wet

Boring Terminated

NP

NP

NP

NP

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 6-1/2 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevati0ons and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY CLAYEY SAND with GRAVEL (SC-SM)
   medium dense, brown, moist

SILTY SAND (SM)
   medium dense, brown, moist, with interbedded

lenses of clay

-  black coloration below 7 feet

POORLY-GRADED SAND (SP)
   medium dense, gray, wet

POORLY-GRADED SAND with SILT (SP-SM)
   medium dense to dense, light brown, wet

SILTY CLAY (CL-ML)
   hard, gray, wet

POORLY-GRADED SAND with GRAVEL (SP)
   medium dense, gray, wet

- with clay lenses at 35 feet

CLAYEY SAND (SC)
   very dense, light brown, moist, with some

gravel

- dense at 45 feet

CLAYEY SAND with GRAVEL (SC)
   very dense, light brown, moist
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CLAYEY SAND with GRAVEL (SC)
   very dense, light brown, moist (continued)

SANDY LEAN CLAY (CL)
   hard, light brown, moist

Boring Terminated

22
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NOTES:
1.  Free water was observed during drilling

operations at a depth of about 13 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 15 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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FILL: SILTY SAND (SM)
   medium dense, light brown, slightly moist to

moist

FILL: CLAYEY SILTY SAND (SC-SM)
   loose, brown, moist

SANDY LEAN CLAY (CL)
   firm, brown, moist

SILTY SAND (SM)
   loose to medium dense, gray, moist to wet

- very loose at 20 feet

SILTY SAND with GRAVEL (SM)
   very dense, light brown, wet

- loose and without gravel below 35 feet

POORLY-GRADED SAND (SP)
   loose, gray, wet

ROCK (Sandstone)
   very dense, weathered, very factured, light

brown

Boring Terminated

6

17

16

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 12 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 15 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY CLAYEY SAND (SC-SM)
   medium dense, brown, moist

LEAN CLAY with SAND (CL)
   firm, brown, very moist

SANDY SILT (ML)
   very loose, dark brown, wet

SILTY SAND (SM)
   very loose to medium dense, brown, wet

POORLY-GRADED SAND (SP)
   medium dense, brown, wet

POORLY-GRADED SAND with SILT (SP-SM)
   very dense, brown, wet

Boring Terminated

6

10
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NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 5-1/2 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY SAND (SM)
   loose, light brown, moist

SANDY SILT (ML)
   loose, brown, very moist

SILTY SAND (SM)
   loose to very loose, brown, moist to wet

- medium dense at 10 feet

POORLY-GRADED SAND (SP)
   medium dense to dense, light brown, wet

- with clay seams from 25 to 27 feet

- with some gravel from 25 to 33 feet

- gray coloration below 30 feet

- medium dense at 40 feet

SILTY SAND (SM)
   dense to very dense, gray, wet

SILTY GRAVEL (GM)
   dense, gray, wet

LEAN CLAY with SAND and GRAVEL (CL)
   hard, gray, wet

CLAYEY SAND with GRAVEL (SC)
   very dense, brown, wet
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CLAYEY SAND with GRAVEL (SC)
   very dense, brown, wet (continued)

Boring Terminated
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20

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 4 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY SAND (SM)
   medium dense, light brown, slightly moist

LEAN CLAY (CL)
   firm, brown, very moist

SANDY SILT (ML)
   medium dense, dark brown, wet

POORLY-GRADED SAND with SILT (SP-SM)
   very loose to very dense, dark brown, wet

POORLY-GRADED SAND (SP)
   dense to very loose, gray, wet

Boring Terminated

28

NP

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 5 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY CLAYEY SAND (SC-SM)
   medium dense, light brown, moist

POORLY-GRADED SAND with SILT (SP-SM)
   medium dense to loose, brown, wet

POORLY-GRADED SAND (SP)
   medium dense to very dense, light brown to

brown, wet
- very loose at 10 feet

-  loose at 15 feet

- with interbedded seams of silt from 29 to 33
feet

Boring Terminated

4

NP

NP
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NOTES:
1.  Free water was observed during drilling

operations at a depth of about 4 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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FILL: SILTY SAND with GRAVEL (SM)
   medium dense to loose, light brown, slightly

moist

FILL: CLAYEY SAND  (SC)
   loose, light brown, moist, with some gravel

SILTY SAND with GRAVEL (SM)
   loose, brown, slightly moist

POORLY-GRADED SAND (SP)
   loose to medium dense, brown, wet

SILTY SAND with GRAVEL (SM)
   medium dense, gray, wet

ROCK (Limestone)
   factured, weathered, tan to light gray, with

shale lenses and calcite veins

ROCK (Shale)
   highly factured, weathered, gray

ROCK (Shale)
   factured, slightly weathered, gray
- Rec= 93%
- RQD= 56%

ROCK (Shale)
   highly factured, weathered, gray

ROCK (Limestone)
   factured, slightly weathered, gray
- Rec= 93%
- RQD= 30%
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Boring Terminated

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 6 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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Base Course - 6 inches

FILL: SILTY SAND (SM)
   loose to medium dense, light brown, slightly

moist, with trace gravel

SILT (ML)
   loose, brown, moist

LEAN CLAY with SAND (CL)
   firm, brown, very moist

SILTY SAND (SM)
   very loose to medium dense, brown, wet

- with interbedded clay lenses from 15 to 20 feet

POORLY-GRADED SAND with SILT (SP-SM)
   medium dense to very dense, gray, wet
- with trace gravel from 26-1/2 to 33 feet

POORLY-GRADED SAND (SP)
  medium dense, gray, wet

Boring Terminated
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NOTES:
1.  Free water was observed during drilling

operations at a depth of about 8 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY CLAYEY SAND (SC-SM)
   loose to medium dense, light brown, slightly

moist to moist

SILT (ML)
   very loose to loose, light brown, moist to wet
- sandy below 7 feet

POORLY-GRADED SAND (SP)
   medium dense, gray, wet

- with silt between 20 to 25 feet

- loose at 35 feet

SANDY SILT (ML)
   loose, gray, wet

Boring Terminated

5

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 8 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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Asphaltic-Concrete - 2-1/2 inches

Base Course - 5 inches

CLAYEY SAND (SC)
   medium dense to loose, light brown, slightly

moist, with gravel

SILTY SAND (SM)
   loose, dark gray, wet

POORLY-GRADED SAND (SP)
   medium dense to dense to medium dense,

dark gray, wet

- trace gravel from 30 to 40 feet

- with gravel below 40 feet

- silty at 47 feet

Boring Terminated
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NOTES:
1.  Free water was observed during drilling

operations at a depth of about 16 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 20 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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CLAYEY SAND with GRAVEL (SC)
   medium dense to loose, light brown to brown,

slightly moist to moist

SILTY SAND with GRAVEL (SM)
   medium dense to very loose, dark brown, wet

POORLY-GRADED GRAVEL with SAND and
SILT (GP-GM)

   dense to very dense, gray, wet

SANDY FAT CLAY (CH)
   very stiff, dark brown, very moist

POORLY GRADED SAND (SP)
   medium dense, dark brown, very moist, with

trace gravel

WELL-GRADED GRAVEL with SILT and
SAND (GW-GM)

   very dense to dense, gray, wet

- poorly-graded below 50 feet

POORLY-GRADED SAND with SILT (SP-SM)
   medium dense, dark gray, wet

CLAYEY SAND with GRAVEL (SC)
   loose to dense, light brown, wet

ROCK (Shale)
   hard, dark gray, slightly moist
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ROCK (Shale)
   hard, dark gray, slightly moist (continued)

Boring Terminated

19
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NOTES:
1.  Free water was observed during drilling

operations at a depth of about 10 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 10 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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SILTY SAND (SM)
   very dense, light brown, dry

SILTY SAND with GRAVEL (SM)
   dense, gray, moist, with some nodules of clay

POORLY GRADED GRAVEL (GP)
   medium dense, gray, moist

SANDY SILT (ML)
   medium dense to loose, brown, moist to wet

POORLY-GRADED SAND (SP)
   medium dense, gray, wet

- dense at 25 feet

POORLY-GRADED SAND with SILT (SP-SM)
   very dense to medium dense, wet

Boring Terminated

NP

NP

NP

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 10 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 15 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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FILL: SILTY SAND with GRAVEL (SM)
    medium dense to loose, light brown to brown,

slightly moist

- black coloration, coal & traces of concrete from
5 to 9 feet

POORLY-GRADED SAND (SP)
   medium dense to loose to medium dense, gray,

moist to wet

- dense at 25 feet

SILTY SAND (SM)
   dense, brown, wet

POORLY-GRADED SAND (SP)
   dense, gray, wet

- medium dense at 45 feet

Boring Terminated

NP

NP

NP

NP

NP

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 10 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 15 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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POORLY GRADED SAND with SILT (SP-SM)
   medium dense, brown, slightly moist

- loose at 5 feet

SANDY LEAN CLAY (CL)
   soft, brown, moist to wet

SILTY SAND (SM)
   loose to very dense to dense, gray, wet

SILTY SAND with GRAVEL (SM)
   dense to medium dense, gray, wet

WELL-GRADED SAND with SILT (SW-SM)
   dense, gray, wet

SANDY LEAN CLAY (CL)
   hard, dark gray, moist
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CLAYEY SAND (SC)
   very dense, brown, moist

Boring Terminated

16

17

NOTES:
1.  Free water was observed during drilling

operations at a depth of about 10 feet.
2.  Backfilled with cement bentonite grout.
3.  Mud rotary methods used after a depth of

about 15 feet.
4.  Ground surface elevations and updated

boring coordinates were provided to us on
Friday, January 14, 2011 by URS
Corporation.
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