
Appendix A 

 

Bedrock Survey Data 



SURVEY 
POINT NORTHING EASTING ELEVATION

(ft NAVD88) DESCRIPTION

1 2,291,726.9       6,049,644.0      14.6              TOPBEDROCK 
2 2,291,726.5       6,049,642.7      14.8              TOPBEDROCK 
3 2,291,724.8       6,049,644.1      14.6              TOPBEDROCK 

6001 2,291,865.1       6,049,851.2      14.1              TOP BEDROCK
6002 2,291,864.5       6,049,849.6      17.9              TOP BEDROCK
6003 2,291,863.7       6,049,846.6      21.0              TOP BEDROCK
6004 2,291,862.5       6,049,845.2      21.3              TOP BEDROCK
6005 2,291,859.0       6,049,844.4      23.5              TOP BEDROCK
6006 2,291,855.6       6,049,842.7      22.7              TOP BEDROCK
6007 2,291,853.1       6,049,843.0      23.8              TOP BEDROCK
6008 2,291,850.5       6,049,843.3      24.3              TOP BEDROCK
6009 2,291,849.4       6,049,842.5      24.0              TOP BEDROCK D/L
6010 2,291,844.3       6,049,817.0      14.8              TOP BEDROCK D/L
6011 2,291,843.3       6,049,815.5      24.1              TOP BEDROCK 
6012 2,291,844.1       6,049,810.1      24.8              TOP BEDROCK 
6013 2,291,842.0       6,049,804.3      23.2              TOP BEDROCK 
6014 2,291,838.4       6,049,805.1      24.3              TOP BEDROCK 
6015 2,291,834.7       6,049,805.2      26.3              TOP BEDROCK 
6016 2,291,831.9       6,049,801.2      26.5              TOP BEDROCK 
6017 2,291,830.3       6,049,799.0      27.4              TOP BEDROCK 
6018 2,291,829.4       6,049,796.1      26.7              TOP BEDROCK 
6019 2,291,829.0       6,049,788.7      27.0              TOP BEDROCK 
6020 2,291,828.9       6,049,785.9      25.8              TOP BEDROCK 
6021 2,291,827.3       6,049,781.7      23.3              TOP BEDROCK 
6022 2,291,826.7       6,049,778.9      20.9              TOP BEDROCK 
6023 2,291,824.9       6,049,778.0      24.7              TOP BEDROCK 
6024 2,291,824.3       6,049,776.5      26.7              TOP BEDROCK 
6025 2,291,824.5       6,049,774.2      26.4              TOP BEDROCK 
6026 2,291,825.0       6,049,772.4      25.7              TOP BEDROCK 
6027 2,291,825.7       6,049,771.4      24.8              TOP BEDROCK 
6028 2,291,825.2       6,049,769.3      25.4              TOPBEDROCK@RIP 
6029 2,291,822.1       6,049,752.4      21.4              TOPBEDROCK
6030 2,291,823.7       6,049,751.2      20.8              TOPBEDROCK
6031 2,291,822.2       6,049,748.5      23.5              TOPBEDROCK
6032 2,291,819.8       6,049,748.8      25.3              TOPBEDROCK
6033 2,291,816.1       6,049,744.6      23.0              TOPBEDROCK
6034 2,291,814.4       6,049,741.0      27.2              TOPBEDROCK
6035 2,291,815.5       6,049,739.0      28.3              TOPBEDROCK
6036 2,291,816.6       6,049,738.4      28.8              TOPBEDROCK
6037 2,291,812.7       6,049,729.4      27.5              TOPBEDROCK
6038 2,291,808.4       6,049,730.7      24.4              TOPBEDROCK
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SURVEY 
POINT NORTHING EASTING ELEVATION

(ft NAVD88) DESCRIPTION
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6039 2,291,803.9       6,049,731.9      24.4              TOPBEDROCK
6040 2,291,802.3       6,049,730.1      24.0              TOPBEDROCK
6041 2,291,801.6       6,049,728.5      23.8              TOPBEDROCK
6042 2,291,801.0       6,049,727.3      23.7              TOPBEDROCK@DAM
6043 2,291,773.4       6,049,706.2      23.0              TOPBEDROCK@DAM
6044 2,291,770.9       6,049,706.8      22.4              TOPBEDROCK
6045 2,291,764.9       6,049,707.6      24.3              TOPBEDROCK
6046 2,291,762.7       6,049,699.6      23.8              TOPBEDROCK
6047 2,291,759.7       6,049,696.6      24.9              TOPBEDROCK
6048 2,291,759.6       6,049,691.8      24.1              TOPBEDROCK
6049 2,291,756.0       6,049,687.5      22.6              TOPBEDROCK
6050 2,291,753.2       6,049,685.6      22.0              TOPBEDROCK
6051 2,291,749.1       6,049,687.0      23.5              TOPBEDROCK
6052 2,291,746.6       6,049,686.7      23.4              TOPBEDROCK
6053 2,291,745.0       6,049,683.3      21.7              TOPBEDROCK
6054 2,291,743.2       6,049,682.7      21.9              TOPBEDROCK
6055 2,291,740.4       6,049,676.9      21.2              TOPBEDROCK
6056 2,291,741.8       6,049,673.2      20.1              TOPBEDROCK
6057 2,291,742.6       6,049,671.6      17.9              TOPBEDROCK
6058 2,291,741.3       6,049,671.0      17.6              TOPBEDROCK
6059 2,291,738.0       6,049,670.1      17.1              TOPBEDROCK
6060 2,291,734.1       6,049,667.8      15.1              TOPBEDROCK
6061 2,291,730.7       6,049,668.6      15.6              TOPBEDROCK
6062 2,291,726.1       6,049,668.2      13.9              TOPBEDROCK D/L
6063 2,291,729.7       6,049,647.1      12.5              TOPBEDROCK 
6064 2,291,728.1       6,049,645.6      14.3              TOPBEDROCK 
6065 2,291,726.9       6,049,644.0      14.6              TOPBEDROCK 
6066 2,291,726.5       6,049,642.7      14.8              TOPBEDROCK 
6067 2,291,724.8       6,049,644.1      14.6              TOPBEDROCK 
6068 2,291,722.1       6,049,644.2      14.5              TOPBEDROCK 
6069 2,291,719.3       6,049,646.3      15.4              TOPBEDROCK 
6070 2,291,717.6       6,049,645.5      15.9              TOPBEDROCK 
6071 2,291,716.5       6,049,644.1      15.5              TOPBEDROCK 
6072 2,291,717.0       6,049,642.2      15.2              TOPBEDROCK 
6073 2,291,716.9       6,049,641.2      14.7              TOPBEDROCK D/L
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GREGG DRILLING & TESTING, INC. 
GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES 

 
 
 

950 Howe Rd  Martinez, California 94553  (925) 313-5800  FAX (925) 313-0302 
www.greggdrilling.com 

 
 

 

October 27, 2014 
 
Arcadis 
Attn:  Marilyn Morrow 
      
 
Subject: CPT Site Investigation 
  GP Mill Pond 
  Fort Bragg, California 
  GREGG Project Number:  14-168MA 
 
Dear Ms. Morrow: 
 
The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test 
investigation for the above referenced site.  The following testing services were performed: 

 

1 Cone Penetration Tests (CPTU)  
2 Pore Pressure Dissipation Tests (PPD)  
3 Seismic Cone Penetration Tests (SCPTU)  
4 UVOST Laser Induced Fluorescence (UVOST)  
5 Groundwater Sampling (GWS)  
6 Soil Sampling (SS)  
7 Vapor Sampling (VS)  
8 Pressuremeter Testing (PMT)  
9 Vane Shear Testing (VST)  
10 Dilatometer Testing (DMT)  

 
A list of reference papers providing additional background on the specific tests conducted is 
provided in the bibliography following the text of the report.  If you would like a copy of any of 
these publications or should you have any questions or comments regarding the contents of this 
report, please do not hesitate to contact our office at (925) 313-5800. 
 
Sincerely, 
GREGG Drilling & Testing, Inc. 
 

 
Mary Walden 
Operations Manager 
  



GREGG DRILLING & TESTING, INC. 
GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES 

 
 
 

950 Howe Rd  Martinez, California 94553  (925) 313-5800  FAX (925) 313-0302 
www.greggdrilling.com 

 
 

Cone Penetration Test Sounding Summary 

-Table 1- 

CPT Sounding 
Identification 

Date Termination 
Depth (feet) 

Depth of Groundwater 
Samples (feet) 

Depth of Soil 
Samples (feet) 

Depth of Pore 
Pressure Dissipation 

Tests (feet) 
OUE-CPT-1 10/24/14 19 - - 16.4 
OUE-CPT-2 10/24/14 20 - - 19.7 
OUE-CPT-3 10/24/14 32 - - 25.1 
OUE-CPT-4 10/24/14 22 - - 18.9 
OUE-CPT-5 10/23/14 30 - - 23.0 
OUE-CPT-6 10/23/14 29 - - 20.5, 21.8 
OUE-CPT-7 10/23/14 23 - - 20.8 
OUE-CPT-8 10/23/14 24 - - 23.3, 24.1 
OUE-CPT-9 10/23/14 21 - - 18.9 
OUE-CPT-10 10/22/14 15 - - 14.6 
OUE-CPT-12 10/22/14 23 - - - 
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Soil Boring Logs  

& Test Pit Logs 
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Survey Data: NAVD88; CA SPC Z2

Surface Elevation:
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Descriptions By:
Borehole Depth:

Longitude:

Project:

Remarks:
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Data File: Created/Edited by:Date: 1/21/2015

Template:

40

35

30

25

20

0

5

10

15

20

Former Georgia-Pacific Wood
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Fort Bragg, CA

Rick Ryan

10/29/2014 - 10/30/2014
Gregg Drilling and Testing, Inc.

PZ-4 / OUE-GT-005
Georgia-Pacific LLC

2291734.090

Mud Rotary

6049721.365
43.600

43.500

M. Morrow
45ft bgs

Split Spoon and Shelby Tube

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-005.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond
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50/
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CORE

Silty SAND, fine to medium grained, subrounded; some silt, non plastic; trace
gravel, small to medium, angular; poorly sorted, moist, dark reddish brown (2.5Y
2.5/4)

No Recovery (5-6.5), very soft, gravel in mud cuttings

(7.5-10) Shelby Tube sample

No Recovery (11-12.5), very soft, gravel in mud cuttings

GRAVEL, small to medium, angular; trace silt; well sorted, wet, loose, dark reddish
brown (2.5YR 2.5/4)

SAND, fine to medium grained, subrounded; trace silt, non plastic; well sorted, wet,
loose, brown (10YR 4/3)

No Recovery (16-17.5), very soft

GRAVEL, small to medium, subangular; trace silt; well sorted, wet, very dark brown
(10YR 2/2)

SAND, very fine to fine grained, rounded; little silt, non plastic; moist, dense, dark
olive gray (5Y 3/2)

BEDROCK, sandstone, fine to medium grained; well sorted, wet, very dense, dark
olive gray (5Y 3/2), moderate cementation, orange mottling

Core bedrock in 5ft intervals
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Silty SAND, medium grained, subrounded; some silt, non plastic; poorly sorted,
moist, loose, brown (10YR 4/3)

Some gravel, small to medium, subangular

(9-11.5) Shelby Tube sample

SAND, medium to coarse grained, subangular; some gravel, small, angular; poorly
sorted, wet, loose, very dark brown (10YR 2/2)

Coarsening to medium gravel

SAND, fine grained, subrounded; well sorted, wet, loose, very dark brown (10YR
2/2)

GRAVEL, small to medium, subangular; well sorted, wet, loose, very dark brown
(10YR 2/2)

SAND, fine grained, subrounded; well sorted, wet, loose, brown (10YR 4/3)

GRAVEL, small to medium, subangular; well sorted, wet, very loose, very dark
brown (10YR 2/2)

SAND, fine to medium grained, subrounded; trace gravel, large, subangular; well
sorted, wet, loose, brown (10YR 4/3)

GRAVEL, small to medium, subangular; well sorted, wet, very loose, very dark
brown (10YR 2/2)

SAND, very fine to fine grained, rounded; trace gravel, large, angular; well sorted,
wet, dense, light gray (N7)

Gravel slough in sampler

SM

SW

SP

GP
SP

GP
SP

GP
SP

8-inch Well Box
Locking Cap

Bentonite Chips

1.5-inch, Sch 80
PVC Riser

#3 Sand Filter
Pack

1.5-inch, 0.020
slot PVC Screen

OUE-GT-006
-12.5-14

OUE-GT-006
-15-16.5

OUE-GT-006
-17.9-19

OUE-GT-006
-20-21.5

OUE-GT-006
-22.5-24

OUE-GT-006
-9-11.5
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

10/27/2014 - 10/28/2014
Gregg Drilling and Testing, Inc.

PZ-5 / OUE-GT-006
Georgia-Pacific LLC

2291814.310

Mud Rotary

6049913.885
43.337

43.370

M. Morrow
45ft bgs

Modified California Sampler and Shelby Tube

B0066142.2014

Borehole cleared to 5ft using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-006.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

12

24

24

42

36

26
50/
4"

CORE

Trace bedrock, friable, dark olive gray (5Y 3/2)

Gravel slough in sampler

No Recovery (26-28), rock chips in mud cuttings

BEDROCK, Shale, silty, friable, fractured, white and orange mottling, black (N2.5)

White veins, strong

Weathered, some fractures, white veins

Silty

Weathered, some fractures, white veins

End boring at 45ft bgs

Coated Bentonite
Pellets
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

10/28/14
Gregg Drilling and Testing, Inc.

PZ-7 / OUE-GT-007
Georgia-Pacific LLC

2291789.776

Mud Rotary

6050172.682
43.896

43.841

M. Morrow
24.5ft bgs

Split Spoon and Shelby Tube

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-007.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond
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Silty SAND, medium grained, subrounded; some silt, non plastic; poorly sorted,
moist, loose, brown (10YR 4/3)

Sandy GRAVEL; medium to coarse grained sand, subangular; medium gravel,
angular; poorly sorted, wet, loose, very dark brown (10YR 2/2)

Coarsening

(7.5-10) Shelby Tube sample

SAND, medium to coarse grained, subangular; trace gravel, small, subangular; well
sorted, wet, loose, very dark brown (10YR 2/2)

2in black organic/wood debris

GRAVEL, small to medium, subangular; well sorted, wet, loose, no fines, very dark
brown (10YR 2/2)

No Recovery (13.5-15), very small gravel falling out of the sampler

SM

GP

SP

GP

8-inch Well Box

Locking Cap

Bentonite Chips

1.5-inch, Sch 80
PVC Riser

#3 Sand Filter
Pack

1.5-inch, 0.020
slot PVC Screen

OUE-GT-007
-5-6.5

OUE-GT-007
-11-12.5

OUE-GT-007
-7.5-10
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

10/28/14
Gregg Drilling and Testing, Inc.

PZ-7 / OUE-GT-007
Georgia-Pacific LLC

2291789.776

Mud Rotary

6050172.682
43.896

43.841

M. Morrow
24.5ft bgs

Split Spoon and Shelby Tube

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-007.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond
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33

50/
3in

CORE

SAND, medium grained, subrounded; well sorted, wet, loose, very dark brown
(10YR 2/2)

GRAVEL, small to medium, subangular; wet, loose, very dark brown (10YR 2/2)

Some coarse sand

Silt, non plastic; some sand, very fine to fine grained; trace gravel, medium,
subangular; moist, hard, very dark brown (10YR 2/2)
Large cobble in sampler

BEDROCK, Shale, weathered, white veins, very dark gray to black (N2.5)

End boring at 24.5ft bgs

SP

GP

ML

#3 Sand Filter
Pack

1.5-inch, 0.020
slot PVC Screen

Coated Bentonite
Pellets

OUE-GT-007
16-16.5

OUE-GT-007
-16.5-17.5

OUE-GT-007
-18.5-19

OUE-GT-007
-19-19.5



Date Start/Finish:

EL
EV

AT
IO

N Stratigraphic Description Construction

Well/Boring ID:

Client:

Location:

Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:

D
EP

TH
Latitude:

Sa
m

pl
e 

ID

Boring

R
ec

ov
er

y 
(in

ch
es

)

U
SC

S 
C

od
e

R
aw

 B
lo

w
 C

ou
nt

s

An
al

yt
ic

al
 S

am
pl

e

G
eo

lo
gi

c 
C

ol
um

n

Survey Data: NAVD88; CA SPC Z2

Surface Elevation:
Top of Casing:

Descriptions By:
Borehole Depth:

Longitude:

Project:

Remarks:

Page: 1 of 2
Data File: Created/Edited by:Date: 1/21/2015

Template:

45

40

35

30

25

20

0

5

10

15

20

Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

12/29/2014
Gregg Drilling and Testing, Inc.

PZ-8 / OUE-GT-008
Georgia-Pacific LLC

2291838.787

Mud Rotary

6050316.949
44.024

43.910

M. Morrow
31ft bgs

Split Spoon and Shelby Tube

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-008.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond
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Silty SAND, medium grained, subrounded; some silt, non plastic; poorly sorted,
moist, brown (10YR 4/3)

SAND, medium to coarse grained, subangular; trace gravel, small, subangular;
poorly sorted, wett, loose, very dark brown (10YR 2/2)

Sidewalls caving - thickening drilling mud to hold back formation

Unable to hold back formation, drill down to 9ft to advance Shelby Tube
Add 10ft 4-inch casing as conductor
(9-11.5) Shelby Tube sample

*Begin engergy measurement recording

No Recovery (12.5-14), SPT sampler used; gravel in mud cuttings, small,
subangular

No Recovery (15-16.5), SPT and mod CA sampler used

GRAVEL, small to large, angular; trace silt, non plastic; poorly sorted, wet, very
loose, very dark brown (10YR 2/2)

Silty SAND and GRAVEL, very fine to fine grained, subrounded; little silt, non
plastic; some gravel, small to large, angular, very dark brown (10YR 2/2)

Silty SAND, very fine to fine grained, rounded; some silt, low plasticity; poorly
sorted, wet, dense, greenish gray (5GY 5/1)
Silty SAND, very fine grained; some silt, non plastic; poorly sorted, wet, dense,
greenish gray (5GY 5/1)

SM

SP

GP

SM

8-inch Well Box
Locking Cap

Bentonite Chips

1.5-inch, Sch 80
PVC Riser

#3 Sand Filter
Pack
1.5-inch, 0.020
slot PVC Screen

OUE-GT-008
-5-6.5

OUE-GT-008
-18.5-19

OUE-GT-008
-21-21.5

OUE-GT-008
-23.5-34

OUE-GT-008
-9-11.5
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

12/29/2014
Gregg Drilling and Testing, Inc.

PZ-8 / OUE-GT-008
Georgia-Pacific LLC

2291838.787

Mud Rotary

6050316.949
44.024

43.910

M. Morrow
31ft bgs

Split Spoon and Shelby Tube

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

Bedrock cored in 5ft intervals

GT-008.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

12

24

50/
5in

CORE

Moderate cementation in sample shoe

BEDROCK, Sandstone, moderate cementation, very dense, some fracturing, orange
and white mottling, dark gray (N4)

End Boring at 31ft bgs

Coated Bentonite
Pellets
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Rick Ryan

10/30/2014
Gregg Drilling and Testing, Inc.

OUE-GT-009
Georgia-Pacific LLC

2291909.258

Hollow Stem Auguer

6050232.031
22.657

NA

M. Morrow
11.5ft bgs

Split Spoon

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

OUE-GT-009 advanced at proposed OUE-CPT-12-11 location

GT-009.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond
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Fill Material; Silty SAND, fine to medium grained, subrounded; some silt, non plastic;
trace small gravel, subangular; trace wood chips; poorly sorted, moist, soft, dark
reddish brown (2.5YR 5/4)

No Recovery (5-6.5), very soft

Silty SAND, fine to medium grained, subrounded; some silt, non plastic; trace small
gravel, angular; trace wood chips; brown (10YR 4/3)

6-inches of wood in split spoon sampler
Unable to continue hollow stem auger through wood debris

End boring at 11.5ft bgs

SM

Fill
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

German

10/22/2014
Gregg Drilling and Testing, Inc.

PZ-10
Georgia-Pacific LLC

2292052.694

CPT

6049929.235
19.35

20.01

M. Morrow
14.6ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-10.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

Boring advanced by CPT probe

Piezometer well set in 2in borehole

End CPT boring at 14.6ft bgs

Locking Cap

Bentonite Chips

0.75-in, Sch 80
PVC Riser

#3 Sand Filter
Pack/Native
Collapse

0.75-in, 0.020
slot PVC Screen
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Products Facility
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10/22/2014
Gregg Drilling and Testing, Inc.

PZ-12
Georgia-Pacific LLC

2291983.118

CPT

6050450.254
28.66

28.82

M. Morrow
22.6ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-12.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

Boring advanced by CPT probe

Piezometer well set in 2in borehole

Locking Cap

Bentonite Chips
0.75-in, Sch 80
PVC Riser

#3 Sand Filter
Pack/Native
Collapse
0.75-in, 0.020
slot PVC Screen
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Georgia-Pacific LLC

2291983.118

CPT
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M. Morrow
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--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-12.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

End CPT boring at 22.6ft bgs
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10/23/2014
Gregg Drilling and Testing, Inc.

PZ-6
Georgia-Pacific LLC

2291789.181

CPT

6050041.940
43.92

44.24

M. Morrow
28.5ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-6.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

Boring advanced by CPT probe

Piezometer well set in 2in borehole

Wellbox
Locking Cap

Bentonite Chips

0.75-in, Sch 80
PVC Riser

#3 Sand Filter
Pack/Native
Collapse

0.75-in, 0.020
slot PVC Screen
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Georgia-Pacific LLC

2291789.181

CPT
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M. Morrow
28.5ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-6.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

End CPT boring at 28.5ft bgs
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

German

10/23/2014
Gregg Drilling and Testing, Inc.

PZ-9
Georgia-Pacific LLC

2291910.640

CPT

6050553.166
43.71

43.70

M. Morrow
20.8ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-9.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

Boring advanced by CPT probe

Piezometer well set in 2in borehole

Wellbox
Locking Cap

Bentonite Chips

0.75-in, Sch 80
PVC Riser

#3 Sand Filter
Pack/Native
Collapse

0.75-in, 0.020
slot PVC Screen
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

German

10/23/2014
Gregg Drilling and Testing, Inc.

PZ-9
Georgia-Pacific LLC

2291910.640

CPT

6050553.166
43.71

43.70

M. Morrow
20.8ft bgs

--

B0066142.2014

Borehole cleared to 5ft bgs using a hand auger

bgs = below ground surface
ft = feet
in = inches

PZ-9.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill Pond

End CPT boring at 20.8ft bgs
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00

Former Georgia-Pacific Wood
Products Facility
Fort Bragg,CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-1
Georgia-Pacific LLC

Backhoe

N. Trimble
3.5ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

Shallow gravel is much different than other test pit locations

TP-1.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

GRAVEL and silt; low plasticity, max particle size 0.75in, ~25% wood debris and
other debris (broken asphalt)

SAND and debris; coarse grained, rounded; trace silt, non plastic; ~20-30% debris,
dark brown

Terminate test pit at 3.5ft bgs

Backfilled with
spoils

TP-1-1.0
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-10
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-10.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

1.75

GRAVEL, coarse, 4in minus, few 6-10in clasts, angular, well graded; trace fines

SAND, medium grained; some gravel, 1in minus; trace silt; dark red

SAND, coarse grained, subrounded; trace silt; very dense, dark brown

SAND, coarse grained, rounded, loose, reddish yellow

Terminate test pit at 4ft bgs

Backfilled with
spoils

TP-10-0.5

TP-10-2.0



Date Start/Finish:

EL
EV

AT
IO

N Stratigraphic Description Construction

Well/Boring ID:

Client:

Location:

Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:

D
EP

TH

Sa
m

pl
e 

ID

Boring
U

SC
S 

C
od

e

An
al

yt
ic

al
 S

am
pl

e

G
eo

lo
gi

c 
C

ol
um

n

Descriptions By:
Borehole Depth:

R
aw

 B
lo

w
 C

ou
nt

s

Pe
ne

tro
m

et
er

 (t
sf

)

Latitude/Longitude:
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-2
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-2 is a composite sample

TP-2.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

GRAVEL, coarse, angular, very dense, well graded, max particle size ~8-12in
(primarily 3- to 4-inch-minus), dark brown

grades to dark gray

Terminate test pit at 4ft bgs

Backfilled with
spoilsTP-2
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-3
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

No samples collected
TP-3 is located on the shoulder of the ramp. Does not appear to be engineered fill.
Appears loamy.

TP-3.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

SILT with some gravel, rounded (~0.5in minus), some asphalt debris

Terminate test pit at 4ft bgs

Backfilled with
spoils
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-4
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs= below ground surface
ft = feet
in = inches
tsf = tons per square foot

No samples collected

TP-4.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

GRAVEL, coarse, very dense, max particle size 4in, well graded

grades to dark gray

SAND, medium grained, subrounded, very dense, poorly graded, dark brown

Terminate test pit at 4ft bgs

Backfilled with
spoils
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-5
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-5.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

>4.5

GRAVEL, coarse, 2- to 3-inch-minus, well graded; trace fines; trace 6in cobbles

SAND, medium grained; some gravel, ~0.75in, rounded; some wood debris; very
dense, greenish gray

SAND with silt, fine grained, well graded, very dense, dark brown

Terminate test pit at 4ft bgs

Backfilled with
spoils

TP-5-1.0

TP-5-2.5
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-6
Georgia-Pacific LLC

Backhoe

N. Trimble
4.5ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-6.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

GRAVEL, coarse, max particle size ~4in, well graded; some silt, low plasticity; very
dense, brown

GRAVEL, coarse, max particle size ~4in, well graded; trace fines, non plastic; very
dense, dark gray

GRAVEL, coarse, max particle size ~3in, well graded; very dense, brown

SAND, coarse grained; trace silt; dense, dark brown

Terminate test pit at 4.5ft bgs

Backfilled with
spoils

TP-6-1.0

TP-6-2.5

TP-6-4.0
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-7
Georgia-Pacific LLC

Backhoe

N. Trimble
3ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-7.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

GRAVEL, coarse, angular, well graded, very dense, brown

SAND, coarse grained, subrounded; trace silt; very dense, dark brown

Terminate test pit at 3ft bgs

Backfilled with
spoils

TP-7-1.0
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-8
Georgia-Pacific LLC

Backhoe

N. Trimble
3.5ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-8.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

2.0

GRAVEL, coarse, angular, dense, dark brown
~15% wood/bark debris

SAND, coarse, well graded; trace silt; dense, dark brown

SAND, coarse, rounded, well graded, moist, loose, reddish yellow

Terminate test pit at 3.5ft bgs

Backfilled with
spoils

TP-8-2.0
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Former Georgia-Pacific Wood
Products Facility
Fort Bragg, CA

Gary Swanson

10/22/2014
Gary A. Swanson Co.

TP-9
Georgia-Pacific LLC

Backhoe

N. Trimble
4ft bgs

Bucket and Sidewalls

See attached location map

B0066142.2014

bgs = below ground surface
ft = feet
in = inches
tsf = tons per square foot

TP-9.dat M. Morrow
G:\Projects\logplot\GP Mill Pond\boring_well geoprobe2007_GP Mill PondTP

>4.5

>4.5

2.5

GRAVEL, coarse, mostly 4in minus, several 8-12in rocks, cobbles up to 2ft, angular,
well graded; trace orgainics; very dense, dark olive gray

SAND, coarse grained; trace silt; very dense, dark brown

SAND, coarse grained, rounded, gap graded, moist, loose, reddish yellow

Terminate test pit at 4ft bgs

Backfilled with
spoilsTP-9-2.0
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Greg Drilling  

Energy Measurements 



  
GREGG DRILLING AND TESTING, INC. 

ENVIRONMENTAL AND GEOTECHNICAL INVESTIGATION SERVICES 
 

 
 

 

 

2726 Walnut Ave  Signal Hill, California 90755  (562) 427-6899  FAX (562) 427-3314 
OTHER OFFICES: SAN FRANCISCO 

www.greggdrilling.com 

 

 

October 30, 2014 
 
Arcadis 
Attn: Marilyn Morrow 
 
Re:  Standard Penetration Energy Measurements 
 Automatic Hammer on Mud Rotary Drill Rig, D-26 
 GP Mill Pond Project Area, Fort Bragg, CA 
 
Dear Ms. Morrow, 
 
This report offers results of energy measurements and related calculations made on October 29, 2014 during Standard 
Penetration Testing (SPT) on Gregg Drilling’s mud rotary drill rig.  Dynamic tests were performed on an instrumented 
section of NWJ drill rod attached to the sampler rod string.  All dynamic measurements were obtained and recorded 
using a Pile Driving Analyzer®. 
 
Equipment: 
 
SPT energy measurements were made on SPT samplers driven by the hammer/anvil system on the Gregg Drilling drill 
rig on October 29, 2014.  The rig was tested on the GP Mill Pond Project area, borings OUE-GT-005 and 008.  In 
total, 4 energy measurements were collected corresponding to 4 different samples at increasing depth for boring OUE-
GT-005.  In addition, 6 energy measurements were collected corresponding to 6 different samples at increasing depth 
for boring OUE-GT-008 
 
Gregg used a Model PAK Pile Driving Analyzer (PDA) to acquire and process measurements of force and velocity 
with every impact of the automatic hammer on the sample rods.  Gregg follows the procedure outlined in ASTM 
D4633. Two strain gauges mounted on a two foot section of NWJ rod measured force, while two piezoresistive 
accelerometers bolted on the same rod measured acceleration.  The gauges were mounted approximately 6” from the 
top of the rod. 
Analog signals from the gauges and accelerometers were collected, digitized, displayed in real-time, and stored by the 
PDA.  Selected output from the PDA for each recorded impact of the hammer included: 

 Maximum force in the rod (FMX) 
 Maximum velocity in the rod (VMX) 
 Maximum calculated transferred energy (EMX) 
 Blows per minute (BPM) 
 Energy transferred to the rods (ETR) 

 
Data and Calculations: 
 
The purpose of testing was to measure the energy transferred from the hammer to the drill rod and to calculate the 
energy efficiency of the hammer.  The PDA measurements of force and velocity were reviewed after field testing and 
analyzed to calculate the transferred energy (EMX). 
 
The maximum energy transferred past the gauge location, EMX, is computed by the PDA using force (F) and velocity 
(V) records as follows: 
 
              b 

EMX =  ∫a F(t) V(t) dt 



  
GREGG DRILLING AND TESTING, INC. 

ENVIRONMENTAL AND GEOTECHNICAL INVESTIGATION SERVICES 
 

 
 

 

 

2726 Walnut Ave  Signal Hill, California 90755  (562) 427-6899  FAX (562) 427-3314 
OTHER OFFICES: SAN FRANCISCO 

www.greggdrilling.com 

 

The time “a” corresponds to the start of the record when the energy transfer begins and “b” is the time at which energy 
transferred to the rod reaches a maximum value.  The energy transferred is defined as ETR, and is usually used to 
define the efficiency of the hammer/anvil system. 
 
Results: 
 
Table 1 summarizes the average calculated energies for each sample tested as well as the type of sample and depth.  
It is shown that the overall average (ETR) energy for this system on boring OUE-GT-005 was 79%, and for boring 
OUE-GT-008 it was 76%. Appendix A provides plots and tables of PDA results for all hammer blows at each sampling 
depth.  The plots and tables present selected measured and calculated results as a function of blow number.  The results 
include: 

 the blow number 
 depth 
 BLC (blow count in blows per foot) 
 FMX (maximum rod force) 
 VMX (maximum rod velocity) 
 EMX (maximum transferred energy) 
 BPM (blows per minute) 
 ETR (energy transferred in percent of maximum)  

 
At the end of each table is a statistical evaluation of the results for each variable including the average, standard 
deviation, maximum, and what blow number this maximum occurred. 
 
 
If you have any questions or comments on this report, please do not hesitate to call our office at (562) 427-6899. 
 
 
 
 
Sincerely, 
 
 

 
 
 
 
Peter Robertson 
Technical Advisor 
Gregg Drilling & Testing 
 
 
 



Client:
Project:
Date:
Boring:
Rig:

Sample # Sampler
Length of 

Sample Rod 
(ft)

Sampler 
Length (ft)

Total Rod 
Length* (ft)

Depth of 
Sample (below 
Mudline, ft)

Total Blows 
Analyzed by 

PDA

Average Energy 
Transferred to Rods (% of 

Theoretical Max.)

Maximum Efficiency 
Recorded (%)

Standard 
Deviation

1 SPT 12 5.08 17.08 11 8 76.2 78.8 1
2 SPT 15 5.08 20.08 13.5 13 78.4 79.8 1
3 SPT 17 5.08 22.08 16 2 80.7 82 1
4 SPT 20 5.08 25.08 18.5 80 80.6 82.2 1

Average 79.0

* Total rod length includes, sampler, rod, adaptors, and instrumented section below gauges

D26

SPT ENERGY ANALYSIS

GREGG DRILLING

Table 1 ‐ SPT Sample Summary

Arcadis
GP Mill Pond

10/29/2014
OUE-GT-005



Client:
Project:
Date:
Boring:
Rig:

Sample # Sampler
Length of 

Sample Rod 
(ft)

Sampler 
Length (ft)

Total Rod 
Length* (ft)

Depth of 
Sample (below 
Mudline, ft)

Total Blows 
Analyzed by 

PDA

Average Energy 
Transferred to Rods (% of 

Theoretical Max.)

Maximum Efficiency 
Recorded (%)

Standard 
Deviation

1 SPT 12 5.08 17.08 12.5 7 72.4 74.1 2
2 SPT 15 5.08 20.08 15 2 73.7 74.8 1
3 SPT 17 5.08 22.08 17.5 99 75.3 80 2
4 SPT 20 5.08 25.08 20 66 78.5 80.2 1
5 SPT 22 5.08 27.08 22.5 63 80.3 84.3 1
6 SPT 27 5.08 32.08 25 50 76.6 78.7 1

Average 76.1

* Total rod length includes, sampler, rod, adaptors, and instrumented section below gauges

D26

SPT ENERGY ANALYSIS

GREGG DRILLING

Table 1 ‐ SPT Sample Summary
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-005 @ 11ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 17.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 12.1 75.1
 2 0.00 0.3 0.0 0.3 12.3 78.8
 3 0.00 0.3 41.2 0.3 11.6 75.3
 4 0.00 0.3 41.0 0.3 12.5 77.4
 5 0.00 0.3 41.4 0.3 12.5 76.4
 6 0.00 0.3 41.8 0.3 12.5 74.9
 7 0.00 0.3 41.8 0.3 11.8 75.2
 8 0.00 0.3 41.6 0.3 12.6 76.3

Average 0.3 41.5 0.3 12.2 76.2
Std. Dev. 0.0 0.3 0.0 0.3 1.3

Maximum 0.3 41.8 0.3 12.6 78.8
@ Blow# 2 6 2 8 2

Total number of blows analyzed:  8

Time Summary
Drive 14 seconds 9:03:56 PM - 9:04:10 PM (9/18/2014)  BN 1 - 8

Page 1 of 1



Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-005 @ 11ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-005 @ 13.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 20.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 12.3 78.1
 2 0.00 0.3 20.3 0.3 11.9 78.6
 3 0.00 0.3 41.3 0.3 12.4 79.8
 4 0.00 0.3 41.6 0.3 12.6 76.3
 5 0.00 0.3 41.8 0.3 11.8 78.8
 6 0.00 0.3 41.6 0.3 12.5 79.1
 7 0.00 0.3 42.1 0.3 11.6 77.9
 8 0.00 0.3 41.8 0.3 12.7 78.2
 9 0.00 0.3 41.8 0.3 11.6 79.5

 10 0.00 0.3 42.2 0.3 12.8 78.0
 11 0.00 0.3 41.8 0.3 12.6 78.2
 12 0.00 0.3 42.1 0.3 11.7 79.1
 13 0.00 0.3 42.1 0.3 11.8 76.9

Average 0.3 40.0 0.3 12.2 78.4
Std. Dev. 0.0 6.0 0.0 0.4 0.9

Maximum 0.3 42.2 0.3 12.8 79.8
@ Blow# 3 10 3 10 3

Total number of blows analyzed:  13

Time Summary
Drive 19 seconds 9:16:33 PM - 9:16:52 PM (9/18/2014)  BN 1 - 13
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV
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D26 - OUE-GT-005 @ 13.5ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-005 @ 16ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 22.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 14.7 79.5
 2 0.00 0.3 20.0 0.3 14.4 82.0

Average 0.3 20.0 0.3 14.6 80.7
Std. Dev. 0.0 0.0 0.0 0.1 1.2

Maximum 0.3 20.0 0.3 14.7 82.0
@ Blow# 2 2 2 1 2

Total number of blows analyzed:  2

Time Summary
Drive 3 seconds 9:29:46 PM - 9:29:49 PM (9/18/2014)  BN 1 - 2
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-005 @ 16ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-005 @ 18.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 25.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 12.4 79.3
 2 0.00 0.3 22.3 0.3 12.0 81.3
 3 0.00 0.3 41.0 0.3 11.9 80.7
 4 0.00 0.3 41.1 0.3 12.3 79.5
 5 0.00 0.3 41.6 0.3 12.4 80.1
 6 0.00 0.3 41.9 0.3 11.4 80.9
 7 0.00 0.3 42.0 0.3 12.4 78.6
 8 0.00 0.3 41.9 0.3 12.7 80.3
 9 0.00 0.3 41.9 0.3 12.5 80.3

 10 0.00 0.3 41.9 0.3 12.9 81.9
 11 0.00 0.3 42.1 0.3 12.1 80.7
 12 0.00 0.3 42.1 0.3 12.5 81.2
 13 0.00 0.3 41.9 0.3 12.4 81.3
 14 0.00 0.3 42.0 0.3 12.6 80.7
 15 0.00 0.3 42.2 0.3 12.4 79.0
 16 0.00 0.3 42.0 0.3 11.5 79.3
 17 0.00 0.3 42.1 0.3 11.5 79.7
 18 0.00 0.3 42.2 0.3 12.2 79.4
 19 0.00 0.3 42.1 0.3 12.2 79.4
 20 0.00 0.3 42.0 0.3 11.7 81.3
 21 0.00 0.3 42.3 0.3 11.8 80.7
 22 0.00 0.3 42.2 0.3 12.6 80.9
 23 0.00 0.3 42.1 0.3 11.9 81.6
 24 0.00 0.3 42.1 0.3 11.9 79.6
 25 0.00 0.3 42.3 0.3 11.6 80.4
 26 0.00 0.3 42.1 0.3 11.4 80.0
 27 0.00 0.3 42.2 0.3 12.3 81.7
 28 0.00 0.3 42.0 0.3 11.9 81.7
 29 0.00 0.3 42.3 0.3 12.1 81.7
 30 0.00 0.3 42.3 0.3 12.4 80.9
 31 0.00 0.3 42.2 0.3 12.5 81.1
 32 0.00 0.3 42.1 0.3 12.4 81.2
 33 0.00 0.3 42.2 0.3 12.3 80.7
 34 0.00 0.3 42.3 0.3 12.1 80.5
 35 0.00 0.3 42.2 0.3 12.0 80.6
 36 0.00 0.3 42.1 0.3 12.1 80.6
 37 0.00 0.3 42.4 0.3 12.6 80.1
 38 0.00 0.3 42.3 0.3 12.2 79.4
 39 0.00 0.3 42.0 0.3 12.4 81.0
 40 0.00 0.3 42.5 0.3 11.8 81.7
 41 0.00 0.3 42.0 0.3 11.8 80.6
 42 0.00 0.3 42.3 0.3 11.9 80.9
 43 0.00 0.3 42.3 0.3 12.1 80.1
 44 0.00 0.3 42.1 0.3 12.1 80.2
 45 0.00 0.3 42.4 0.3 12.0 81.8
 46 0.00 0.3 42.3 0.3 11.9 80.0
 47 0.00 0.3 42.1 0.3 12.8 81.8
 48 0.00 0.3 42.4 0.3 12.4 80.6
 49 0.00 0.3 42.3 0.3 13.2 81.7
 50 0.00 0.3 42.1 0.3 11.6 81.6
 51 0.00 0.3 42.4 0.3 12.0 79.6
 52 0.00 0.3 42.3 0.3 12.4 81.1
 53 0.00 0.3 42.1 0.3 12.3 82.0
 54 0.00 0.3 42.4 0.3 12.4 80.9
 55 0.00 0.3 42.4 0.3 11.9 80.8
 56 0.00 0.3 42.2 0.3 12.1 82.2
 57 0.00 0.3 42.3 0.3 11.8 79.5
 58 0.00 0.3 42.4 0.3 11.5 77.9
 59 0.00 0.3 42.1 0.3 13.2 82.0
 60 0.00 0.3 42.3 0.3 11.9 80.5
 61 0.00 0.3 42.4 0.3 11.9 81.3
 62 0.00 0.3 42.2 0.3 12.3 79.8
 63 0.00 0.3 42.3 0.3 12.1 80.7
 64 0.00 0.3 42.4 0.3 11.7 80.7
 65 0.00 0.3 42.4 0.3 12.0 79.6
 66 0.00 0.3 42.2 0.3 12.4 80.2
 67 0.00 0.3 42.3 0.3 12.0 80.9
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-005 @ 18.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
BL# depth EFV BPM EMX VMX ETR

ft k-ft ** k-ft f/s (%)
 68 0.00 0.3 42.5 0.3 12.0 80.2
 69 0.00 0.3 42.2 0.3 11.7 81.5
 70 0.00 0.3 42.4 0.3 12.2 77.8
 71 0.00 0.3 42.3 0.3 11.7 80.5
 72 0.00 0.3 42.3 0.3 11.7 80.7
 73 0.00 0.3 42.3 0.3 11.5 80.8
 74 0.00 0.3 42.4 0.3 11.9 81.2
 75 0.00 0.3 42.3 0.3 11.9 81.7
 76 0.00 0.3 42.2 0.3 12.2 80.6
 77 0.00 0.3 42.4 0.3 11.8 78.3
 78 0.00 0.3 42.1 0.3 12.1 81.3
 79 0.00 0.3 42.4 0.3 13.0 80.8
 80 0.00 0.3 42.4 0.3 12.3 80.5

Average 0.3 41.9 0.3 12.1 80.6
Std. Dev. 0.0 2.2 0.0 0.4 0.9

Maximum 0.3 42.5 0.3 13.2 82.2
@ Blow# 56 40 56 49 56

Total number of blows analyzed:  80

Time Summary
Drive 1 minute 54 seconds 9:46:27 PM - 9:48:21 PM (9/18/2014)  BN 1 - 80
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Test date: 18-Sep-2014

 Energy Transfer Ratio
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 Max Transferred Energy
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 Energy of FV
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D26 - OUE-GT-005 @ 18.5ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 12.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 17.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 3 0.00 0.3 0.0 0.3 11.8 73.9
 4 0.00 0.3 0.0 0.3 11.4 71.7
 5 0.00 0.3 40.5 0.3 12.0 74.1
 6 0.00 0.3 40.2 0.3 11.7 71.6
 7 0.00 0.3 41.0 0.3 12.7 73.3
 8 0.00 0.2 41.2 0.2 10.8 68.9
 9 0.00 0.3 38.4 0.3 11.4 73.0

Average 0.3 40.3 0.3 11.7 72.4
Std. Dev. 0.0 1.0 0.0 0.5 1.7

Maximum 0.3 41.2 0.3 12.7 74.1
@ Blow# 3 8 3 7 5

Total number of blows analyzed:  7

Time Summary
Drive 12 seconds 6:24:29 PM - 6:24:41 PM (9/18/2014)  BN 3 - 9
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV
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D26 - OUE-GT-008 @ 12.5ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 15ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 20.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 2 0.00 0.3 0.0 0.3 11.8 72.6
 3 0.00 0.3 0.0 0.3 12.7 74.8

Average 0.3 ** 0.3 12.3 73.7
Std. Dev. 0.0 ** 0.0 0.5 1.1

Maximum 0.3 ** 0.3 12.7 74.8
@ Blow# 3 ** 3 3 3

Total number of blows analyzed:  2

Time Summary
Drive 5 seconds 6:36:49 PM - 6:36:54 PM (9/18/2014)  BN 2 - 3
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV
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D26 - OUE-GT-008 @ 15ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 17.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 22.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 11.9 75.2
 2 0.00 0.3 0.0 0.3 12.2 76.1
 3 0.00 0.3 40.8 0.3 13.0 76.1
 4 0.00 0.3 40.7 0.3 12.4 74.7
 5 0.00 0.3 41.0 0.3 11.9 75.2
 6 0.00 0.3 41.4 0.3 12.7 75.4
 7 0.00 0.3 41.5 0.3 12.6 78.4
 8 0.00 0.3 41.1 0.3 12.4 75.6
 9 0.00 0.3 41.7 0.3 11.9 79.3

 10 0.00 0.3 41.6 0.3 11.8 76.3
 11 0.00 0.3 41.5 0.3 11.6 76.4
 12 0.00 0.3 41.3 0.3 12.6 74.9
 13 0.00 0.3 41.7 0.3 12.0 75.0
 14 0.00 0.3 41.7 0.3 12.8 76.3
 15 0.00 0.3 41.4 0.3 13.0 75.6
 16 0.00 0.3 41.6 0.3 12.5 75.3
 17 0.00 0.3 41.8 0.3 12.4 75.4
 18 0.00 0.3 41.4 0.3 12.2 75.9
 19 0.00 0.3 41.5 0.3 12.0 74.6
 20 0.00 0.3 41.9 0.3 12.5 74.2
 21 0.00 0.3 41.5 0.3 12.6 75.4
 22 0.00 0.3 41.4 0.3 12.6 73.9
 23 0.00 0.3 41.7 0.3 12.6 73.4
 24 0.00 0.3 41.8 0.3 12.9 73.0
 25 0.00 0.3 41.5 0.3 12.9 76.2
 26 0.00 0.3 41.4 0.3 13.2 76.8
 27 0.00 0.3 41.8 0.3 13.4 74.7
 28 0.00 0.3 41.7 0.3 12.6 75.0
 29 0.00 0.3 41.6 0.3 12.2 71.6
 30 0.00 0.3 41.4 0.3 11.5 73.7
 31 0.00 0.3 41.8 0.3 11.7 74.9
 32 0.00 0.3 41.7 0.3 11.9 73.7
 33 0.00 0.3 41.4 0.3 12.1 74.2
 34 0.00 0.3 41.8 0.3 13.1 75.0
 35 0.00 0.3 41.7 0.3 12.9 78.6
 36 0.00 0.3 41.4 0.3 13.1 74.4
 37 0.00 0.3 41.8 0.3 12.4 72.8
 38 0.00 0.3 41.7 0.3 12.6 75.0
 39 0.00 0.3 41.5 0.3 12.9 73.9
 40 0.00 0.3 41.8 0.3 13.3 75.0
 41 0.00 0.3 41.8 0.3 11.4 74.1
 42 0.00 0.3 41.4 0.3 12.2 76.1
 43 0.00 0.3 41.8 0.3 12.0 73.5
 44 0.00 0.3 41.8 0.3 12.4 73.7
 45 0.00 0.3 41.5 0.3 12.8 75.1
 46 0.00 0.3 41.7 0.3 12.3 73.2
 47 0.00 0.3 41.8 0.3 12.7 72.5
 48 0.00 0.3 41.6 0.3 12.3 74.8
 49 0.00 0.3 41.6 0.3 12.3 73.8
 50 0.00 0.3 41.8 0.3 12.5 73.0
 51 0.00 0.3 41.5 0.3 11.6 73.8
 52 0.00 0.3 41.6 0.3 12.4 74.3
 53 0.00 0.3 41.8 0.3 12.7 76.7
 54 0.00 0.3 41.6 0.3 12.6 74.2
 55 0.00 0.3 41.6 0.3 12.1 73.8
 56 0.00 0.3 41.9 0.3 12.5 73.3
 57 0.00 0.3 41.6 0.3 11.8 75.5
 58 0.00 0.3 41.6 0.3 12.1 73.8
 59 0.00 0.3 42.0 0.3 12.0 75.0
 60 0.00 0.3 41.6 0.3 12.3 75.1
 61 0.00 0.3 41.6 0.3 12.6 73.0
 62 0.00 0.3 41.9 0.3 12.3 74.0
 63 0.00 0.3 41.6 0.3 13.0 76.4
 64 0.00 0.3 41.6 0.3 12.8 76.0
 65 0.00 0.3 41.9 0.3 11.9 72.0
 66 0.00 0.3 41.6 0.3 12.0 73.3
 67 0.00 0.3 41.6 0.3 12.6 72.1
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 17.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
BL# depth EFV BPM EMX VMX ETR

ft k-ft ** k-ft f/s (%)
 68 0.00 0.3 41.9 0.3 11.9 72.3
 69 0.00 0.3 41.5 0.3 12.5 75.1
 70 0.00 0.3 41.7 0.3 12.4 73.0
 71 0.00 0.3 41.9 0.3 12.9 74.2
 72 0.00 0.3 41.4 0.3 12.9 75.6
 73 0.00 0.3 41.8 0.3 11.9 79.0
 74 0.00 0.3 41.8 0.3 12.5 75.5
 75 0.00 0.3 41.5 0.3 12.4 73.4
 76 0.00 0.3 41.8 0.3 12.9 73.7
 77 0.00 0.3 41.8 0.3 13.1 74.0
 78 0.00 0.3 41.5 0.3 12.8 78.3
 79 0.00 0.3 41.8 0.3 12.1 76.6
 80 0.00 0.3 41.9 0.3 11.8 76.8
 81 0.00 0.3 41.5 0.3 12.6 77.7
 82 0.00 0.3 41.9 0.3 12.9 76.4
 83 0.00 0.3 41.8 0.3 12.5 76.1
 84 0.00 0.3 41.6 0.3 13.1 75.3
 85 0.00 0.3 41.6 0.3 11.6 76.8
 86 0.00 0.3 41.9 0.3 12.4 78.3
 87 0.00 0.3 41.7 0.3 12.0 76.7
 88 0.00 0.3 41.5 0.3 11.4 78.5
 89 0.00 0.3 41.9 0.3 12.5 77.1
 90 0.00 0.3 41.7 0.3 13.0 76.7
 91 0.00 0.3 41.6 0.3 13.0 78.3
 92 0.00 0.3 41.9 0.3 13.1 77.5
 93 0.00 0.3 41.6 0.3 12.6 78.5
 94 0.00 0.3 41.7 0.3 12.9 77.2
 95 0.00 0.3 41.9 0.3 12.9 79.4
 96 0.00 0.3 41.6 0.3 12.6 76.4
 97 0.00 0.3 41.6 0.3 12.9 76.3
 98 0.00 0.3 41.9 0.3 12.7 80.0
 99 0.00 0.3 41.6 0.3 11.8 76.7

Average 0.3 41.6 0.3 12.4 75.3
Std. Dev. 0.0 0.2 0.0 0.5 1.8

Maximum 0.3 42.0 0.3 13.4 80.0
@ Blow# 98 59 98 27 98

Total number of blows analyzed:  99

Time Summary
Drive 2 minutes 24 seconds 6:53:50 PM - 6:56:14 PM (9/18/2014)  BN 1 - 99
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-008 @ 17.5ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 20ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 25.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 11.1 79.2
 2 0.00 0.3 0.0 0.3 10.9 77.9
 3 0.00 0.3 41.0 0.3 11.3 80.1
 4 0.00 0.3 40.8 0.3 11.6 78.4
 5 0.00 0.3 41.3 0.3 11.7 74.8
 6 0.00 0.3 41.2 0.3 12.0 75.7
 7 0.00 0.3 41.4 0.3 10.9 79.1
 8 0.00 0.3 41.7 0.3 11.1 77.6
 9 0.00 0.3 41.5 0.3 11.1 77.9

 10 0.00 0.3 41.5 0.3 11.5 78.8
 11 0.00 0.3 41.5 0.3 11.6 79.0
 12 0.00 0.3 41.8 0.3 11.3 77.9
 13 0.00 0.3 41.6 0.3 11.4 77.8
 14 0.00 0.3 41.6 0.3 11.2 78.4
 15 0.00 0.3 41.5 0.3 11.6 78.9
 16 0.00 0.3 41.8 0.3 11.2 77.0
 17 0.00 0.3 41.7 0.3 11.7 77.8
 18 0.00 0.3 41.7 0.3 11.4 78.9
 19 0.00 0.3 41.6 0.3 11.4 78.9
 20 0.00 0.3 41.7 0.3 11.5 78.0
 21 0.00 0.3 41.7 0.3 11.3 78.3
 22 0.00 0.3 41.8 0.3 11.7 78.8
 23 0.00 0.3 41.8 0.3 11.8 77.3
 24 0.00 0.3 41.7 0.3 12.6 78.2
 25 0.00 0.3 41.7 0.3 11.9 78.8
 26 0.00 0.3 41.8 0.3 11.1 78.2
 27 0.00 0.3 41.9 0.3 12.1 77.8
 28 0.00 0.3 41.8 0.3 11.5 78.2
 29 0.00 0.3 41.6 0.3 11.5 78.9
 30 0.00 0.3 41.8 0.3 11.8 78.4
 31 0.00 0.3 41.9 0.3 11.9 77.9
 32 0.00 0.3 41.8 0.3 11.4 78.8
 33 0.00 0.3 41.6 0.3 11.6 78.6
 34 0.00 0.3 41.6 0.3 11.3 80.1
 35 0.00 0.3 41.9 0.3 11.7 79.7
 36 0.00 0.3 41.8 0.3 11.4 78.8
 37 0.00 0.3 41.7 0.3 11.7 79.5
 38 0.00 0.3 41.7 0.3 11.5 78.6
 39 0.00 0.3 41.9 0.3 12.6 77.5
 40 0.00 0.3 41.8 0.3 11.9 78.1
 41 0.00 0.3 41.8 0.3 12.0 78.2
 42 0.00 0.3 41.8 0.3 11.5 77.5
 43 0.00 0.3 41.5 0.3 11.7 78.5
 44 0.00 0.3 41.8 0.3 11.6 79.5
 45 0.00 0.3 41.9 0.3 11.4 77.5
 46 0.00 0.3 41.9 0.3 12.2 78.8
 47 0.00 0.3 41.8 0.3 11.7 79.2
 48 0.00 0.3 41.7 0.3 12.0 78.9
 49 0.00 0.3 41.8 0.3 11.5 78.8
 50 0.00 0.3 42.0 0.3 11.9 79.2
 51 0.00 0.3 41.8 0.3 11.9 77.8
 52 0.00 0.3 41.8 0.3 11.7 78.5
 53 0.00 0.3 41.7 0.3 11.5 78.5
 54 0.00 0.3 41.8 0.3 12.3 78.6
 55 0.00 0.3 42.0 0.3 11.3 76.0
 56 0.00 0.3 41.7 0.3 11.8 78.4
 57 0.00 0.3 41.7 0.3 11.8 79.0
 58 0.00 0.3 41.8 0.3 12.4 79.7
 59 0.00 0.3 42.0 0.3 11.8 79.4
 60 0.00 0.3 41.9 0.3 11.6 79.2
 61 0.00 0.3 41.8 0.3 12.2 80.1
 62 0.00 0.3 41.7 0.3 12.2 79.6
 63 0.00 0.3 41.8 0.3 12.5 80.0
 64 0.00 0.3 41.9 0.3 12.0 79.4
 65 0.00 0.3 42.0 0.3 12.9 78.0
 66 0.00 0.3 41.8 0.3 12.2 80.2
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 20ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014

EFV BPM EMX VMX ETR
k-ft ** k-ft f/s (%)

Average 0.3 41.7 0.3 11.7 78.5
Std. Dev. 0.0 0.2 0.0 0.4 1.0

Maximum 0.3 42.0 0.3 12.9 80.2
@ Blow# 66 55 66 65 66

Total number of blows analyzed:  66

Time Summary
Drive 1 minute 37 seconds 7:15:38 PM - 7:17:15 PM (9/18/2014)  BN 1 - 66
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-008 @ 20ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 22.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 27.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 6 0.00 0.3 22.4 0.3 12.2 78.9
 7 0.00 0.3 0.0 0.3 12.1 82.1
 8 0.00 0.3 41.7 0.3 11.8 80.9
 9 0.00 0.3 41.6 0.3 12.3 81.2

 10 0.00 0.3 41.8 0.3 11.9 80.5
 11 0.00 0.3 42.0 0.3 12.1 80.6
 12 0.00 0.3 41.9 0.3 11.8 81.1
 13 0.00 0.3 41.9 0.3 12.1 80.8
 14 0.00 0.3 42.1 0.3 11.9 80.2
 15 0.00 0.3 42.2 0.3 12.2 79.9
 16 0.00 0.3 42.1 0.3 11.8 80.1
 17 0.00 0.3 42.0 0.3 11.9 81.0
 18 0.00 0.3 42.0 0.3 12.1 80.3
 19 0.00 0.3 42.2 0.3 12.6 80.5
 20 0.00 0.3 42.2 0.3 12.7 80.7
 21 0.00 0.3 42.1 0.3 11.7 82.7
 22 0.00 0.3 42.1 0.3 11.8 81.1
 23 0.00 0.3 42.3 0.3 11.9 80.8
 24 0.00 0.3 42.0 0.3 12.1 81.2
 25 0.00 0.3 42.2 0.3 12.4 79.4
 26 0.00 0.3 42.3 0.3 12.2 81.2
 27 0.00 0.3 42.1 0.3 11.4 81.6
 28 0.00 0.3 42.1 0.3 12.1 84.3
 29 0.00 0.3 42.4 0.3 12.1 80.3
 30 0.00 0.3 42.1 0.3 12.1 79.9
 31 0.00 0.3 42.0 0.3 11.5 79.8
 32 0.00 0.3 42.5 0.3 12.0 78.9
 33 0.00 0.3 42.0 0.3 12.1 82.3
 34 0.00 0.3 42.2 0.3 12.3 80.5
 35 0.00 0.3 42.4 0.3 12.2 78.0
 36 0.00 0.3 42.1 0.3 12.0 81.5
 37 0.00 0.3 42.1 0.3 12.2 81.4
 38 0.00 0.3 42.4 0.3 12.2 78.4
 39 0.00 0.3 42.2 0.3 12.8 79.8
 40 0.00 0.3 42.1 0.3 12.6 80.7
 41 0.00 0.3 42.3 0.3 12.0 79.0
 42 0.00 0.3 42.2 0.3 12.4 80.9
 43 0.00 0.3 42.2 0.3 12.8 79.9
 44 0.00 0.3 42.4 0.3 11.8 79.0
 45 0.00 0.3 42.3 0.3 11.8 79.5
 46 0.00 0.3 42.1 0.3 12.2 79.3
 47 0.00 0.3 42.3 0.3 12.4 78.8
 48 0.00 0.3 42.3 0.3 11.6 78.9
 49 0.00 0.3 42.1 0.3 11.3 82.1
 50 0.00 0.3 42.3 0.3 12.1 80.6
 51 0.00 0.3 42.4 0.3 12.2 81.1
 52 0.00 0.3 42.1 0.3 11.4 80.6
 53 0.00 0.3 42.3 0.3 11.4 79.6
 54 0.00 0.3 42.5 0.3 11.5 80.9
 55 0.00 0.3 42.2 0.3 12.1 80.7
 56 0.00 0.3 42.2 0.3 11.7 81.2
 57 0.00 0.3 42.4 0.3 11.4 79.6
 58 0.00 0.3 42.2 0.3 11.2 80.1
 59 0.00 0.3 42.0 0.3 12.1 79.4
 60 0.00 0.3 42.4 0.3 12.1 78.6
 61 0.00 0.3 42.3 0.3 12.3 79.0
 62 0.00 0.3 42.1 0.3 12.5 80.0
 63 0.00 0.3 42.3 0.3 11.8 78.5
 64 0.00 0.3 42.5 0.3 11.4 78.4
 65 0.00 0.3 42.1 0.3 12.5 80.1
 66 0.00 0.3 42.3 0.3 11.5 79.1
 67 0.00 0.3 42.4 0.3 12.0 79.0
 68 0.00 0.3 42.1 0.3 12.7 80.4
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 22.5ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014

EFV BPM EMX VMX ETR
k-ft ** k-ft f/s (%)

Average 0.3 41.9 0.3 12.0 80.3
Std. Dev. 0.0 2.5 0.0 0.4 1.2

Maximum 0.3 42.5 0.3 12.8 84.3
@ Blow# 28 64 28 39 28

Total number of blows analyzed:  63

Time Summary
Drive 1 minute 31 seconds 7:28:32 PM - 7:30:03 PM (9/18/2014)  BN 6 - 68
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-008 @ 22.5ft
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Gregg Drilling & Testing
Case Method & iCAP® Results PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014

D26 - OUE-GT-008 @ 25ft 140LB AUTO HAMMER
OP: JGUEVARA Test date: 18-Sep-2014
AR: 1.45 in^2 SP: 0.492 k/ft3
LE: 32.08 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.35
EFV:   Energy of FV
BPM:   Blows per Minute
EMX:   Max Transferred Energy

VMX:   Maximum Velocity
ETR:   Energy Transfer Ratio

BL# depth EFV BPM EMX VMX ETR
ft k-ft ** k-ft f/s (%)

 1 0.00 0.3 0.0 0.3 11.8 74.6
 2 0.00 0.3 21.5 0.3 11.5 78.7
 3 0.00 0.3 41.3 0.3 12.5 76.9
 4 0.00 0.3 41.3 0.3 12.0 78.6
 5 0.00 0.3 41.9 0.3 12.3 76.5
 6 0.00 0.3 41.9 0.3 11.9 78.1
 7 0.00 0.3 41.8 0.3 11.6 78.5
 8 0.00 0.3 42.2 0.3 11.9 75.6
 9 0.00 0.3 41.9 0.3 11.9 77.6

 10 0.00 0.3 42.0 0.3 11.0 76.2
 11 0.00 0.3 42.2 0.3 11.2 77.1
 12 0.00 0.3 41.9 0.3 11.2 77.4
 13 0.00 0.3 42.3 0.3 11.2 76.2
 14 0.00 0.3 41.9 0.3 11.7 77.4
 15 0.00 0.3 42.2 0.3 12.4 76.9
 16 0.00 0.3 42.1 0.3 11.7 76.1
 17 0.00 0.3 42.0 0.3 11.6 77.1
 18 0.00 0.3 42.1 0.3 11.7 76.4
 19 0.00 0.3 42.3 0.3 12.5 76.2
 20 0.00 0.3 41.9 0.3 11.4 76.4
 21 0.00 0.3 42.3 0.3 11.6 76.2
 22 0.00 0.3 42.0 0.3 11.8 76.6
 23 0.00 0.3 42.2 0.3 11.5 78.0
 24 0.00 0.3 42.3 0.3 11.0 76.0
 25 0.00 0.3 42.0 0.3 11.3 78.3
 26 0.00 0.3 42.2 0.3 11.8 77.1
 27 0.00 0.3 42.3 0.3 12.3 75.8
 28 0.00 0.3 42.0 0.3 11.4 77.5
 29 0.00 0.3 42.3 0.3 12.1 76.7
 30 0.00 0.3 42.1 0.3 11.7 76.6
 31 0.00 0.3 42.0 0.3 12.4 76.0
 32 0.00 0.3 42.4 0.3 11.7 77.5
 33 0.00 0.3 42.0 0.3 11.6 75.5
 34 0.00 0.3 42.3 0.3 12.0 76.3
 35 0.00 0.3 42.1 0.3 12.8 72.7
 36 0.00 0.3 42.1 0.3 11.9 75.7
 37 0.00 0.3 42.4 0.3 12.6 75.3
 38 0.00 0.3 42.0 0.3 11.8 75.7
 39 0.00 0.3 42.3 0.3 12.6 77.3
 40 0.00 0.3 42.2 0.3 11.4 76.5
 41 0.00 0.3 42.1 0.3 11.9 76.1
 42 0.00 0.3 42.0 0.3 12.2 76.0
 43 0.00 0.3 42.4 0.3 11.4 75.8
 44 0.00 0.3 42.0 0.3 12.2 77.8
 45 0.00 0.3 42.2 0.3 12.2 75.7
 46 0.00 0.3 42.4 0.3 11.3 76.1
 47 0.00 0.3 42.0 0.3 11.4 77.4
 48 0.00 0.3 42.2 0.3 11.6 74.9
 49 0.00 0.3 42.3 0.3 11.9 75.2
 50 0.00 0.3 42.1 0.3 11.7 77.6

Average 0.3 41.7 0.3 11.8 76.6
Std. Dev. 0.0 2.9 0.0 0.4 1.1

Maximum 0.3 42.4 0.3 12.8 78.7
@ Blow# 2 32 2 35 2

Total number of blows analyzed:  50

Time Summary
Drive 1 minute 11 seconds 7:41:25 PM - 7:42:36 PM (9/18/2014)  BN 1 - 50
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Test date: 18-Sep-2014

 Energy Transfer Ratio

 Maximum Velocity

 Max Transferred Energy

 Blows per Minute

 Energy of FV

PDIPLOT Ver. 2014.1 - Printed: 30-Oct-2014
Gregg Drilling & Testing - Case Method & iCAP® Results

D26 - OUE-GT-008 @ 25ft
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(N1)60 Summary 



Appendix G
(N1)60 Calculations
Georgia-Pacific - Mill Pond Dam
Fort Bragg, California

Boring

Start 
Depth 

Interval

End 
Depth 

Interval

Effective 
Depth Sampler

Mod Cal 
Blow 
Count

SPT 
N-valuea

Unit 
Weighte

Depth to 
Waterd σv σv'

Energy 
Ratio, ERf

Borehole 
Correction 
Factor, ηB

Sampler 
Correction 
Factor, ηS

Rod 
Length - 

Hammer to 
Ground 
S f

Rod 
Length - 

Total

Rod 
Length 

Correction 
Factor, ηR

N60
b CN

c (N1)60
c

feet feet feet (type) blows/
foot

blows/
foot pcf feet bgs psf psf % feet feet blows/foot

GT-005 5.5        6.5       6.0 Split-Spoon -- 2 105 630           630           79.0          1               1               5               11             0.75          2               1.54          3
11.5      12.5     12.0 Split-Spoon -- 5 105 1,260        1,260        76.2          1               1               5               17             0.85          5               1.25          7
14.0      15.0     14.5 Split-Spoon -- 11 105 1,523        1,518        78.4          1               1               5               20             0.95          14             1.16          16
16.5      17.5     17.0 Split-Spoon -- 2 105 1,785        1,624        80.7          1               1               5               22             0.95          3               1.13          3
19.0      19.5     19.3 Split-Spoon -- 50 105 2,021        1,720        80.6          1               1               5               24             0.95          64             1.10          70

GT-006 13.0      14.0     13.5 Mod Cal 5 3 105 1,418        1,418        77.5          1               1               5               19             0.85          3               1.20          4
15.5      16.5     16.0 Mod Cal 22 12 105 1,680        1,581        77.5          1               1               5               21             0.95          15             1.14          17
18.0      19.0     18.5 Mod Cal 43 24 105 1,943        1,688        77.5          1               1               5               24             0.95          29             1.11          32
20.5      21.5     21.0 Mod Cal 35 19 105 2,205        1,794        77.5          1               1               5               26             0.95          24             1.08          26
23.0      24.0     23.5 Mod Cal 65 36 105 2,468        1,901        77.5          1               1               5               29             0.95          44             1.05          46
25.5      26.0     25.8 Mod Cal 50 28 105 2,704        1,997        77.5          1               1               5               31             1.00          36             1.03          37

GT-007 5.5        6.5       6.0 Split-Spoon -- 5 105 630           630           77.5          1               1               5               11             0.75          5               1.54          7
11.5      12.5     12.0 Split-Spoon -- 5 105 1,260        1,260        77.5          1               1               5               17             0.85          5               1.25          7
14.0      15.0     14.5 Split-Spoon -- 3 105 1,523        1,518        77.5          1               1               5               20             0.95          4               1.16          4
16.5      17.5     17.0 Split-Spoon -- 4 105 1,785        1,624        77.5          1               1               5               22             0.95          5               1.13          6
19.0      19.5     19.3 Split-Spoon -- 50 105 2,021        1,720        77.5          1               1               5               24             0.95          61             1.10          68

GT-008 5.5        6.5       6.0 Split-Spoon -- 8 105 630           630           76.1          1               1               5               11             0.75          8               1.54          12
13.0      14.0     13.5 Split-Spoon -- 3 105 1,418        1,418        72.4          1               1               5               19             0.85          3               1.20          4
15.5      16.5     16.0 Split-Spoon -- 4 105 1,680        1,581        73.7          1               1               5               21             0.95          5               1.14          5
18.0      19.0     18.5 Split-Spoon -- 83 105 1,943        1,688        75.3          1               1               5               24             0.95          99             1.11          110
20.5      21.5     21.0 Split-Spoon -- 57 105 2,205        1,794        78.5          1               1               5               26             0.95          71             1.08          77
23.0      24.0     23.5 Split-Spoon -- 67 105 2,468        1,901        80.3          1               1               5               29             0.95          85             1.05          90
25.5      25.5     25.5 Split-Spoon -- 50 105 2,678        1,986        76.6          1               1               5               31             1.00          64             1.03          66

GT-009 5.5        6.5       6.0 Split-Spoon -- 3 105 630           630           77.5          1               1               5               11             0.75          3               1.54          4
8.0        9.0       8.5 Split-Spoon -- 4 105 893         893         77.5        1              1              5             14           0.85        4             1.41        6

14.42        

11.54        

5.24          

5.50          

6.008 0 9 0 8 5 Sp t Spoo 05 893 893 5 5 0 85 6
10.5      11.5     11.0 Split-Spoon -- 5 105 1,155        1,155        77.5          1               1               5               16             0.85          5               1.29          7

Notes:
= Measured or assumed value

SPT = standard penetration test
bgs = below ground surface
pcf = pounds per cubic foot

psf = pounds per square foot
Mod Cal = Modified California sampler

a = Mod Cal blow counts are corrected to SPT blow counts using a correction factor of SPT = 0.55 Mod Cal, after Rogers (2006)
b = after Seed et al. (1985) and Skempton (1986)

where,
N = SPT N-value, as measured in the field.
ER = Energy measurements provided by Gregg Drilling. Actual measurements shown for GT-005 and GT-009. Average energy ratio used for GT-006, GT-007, and GT-009.
nB, nS, nR = based on recommendations from Seed et al. (1985) and Skempton (1986)

c = where CN is after Skempton (1986)

d = Depth to water measured on October 31, 2014
e = Unit weight taken from the average of laboratory-measured in-situ dry unit weights measured during the October 2014 investigation.

f = The average ER measured at borings GT-005 and GT-008 was used for borings GT-006, GT-007, and GT-009.

References:
Rogers (2006). Subsurface Exploration Using the Standard Penetration Test and the Cone Penetrometer Test. Environmental & Engineering Geoscience. Vol 12, No 2, May, pp 161-179.
Seed et al. (1985). The Influence of SPT procedures in Soil Liquefaction Resistance Evaluations. Journal of Geotechnical Engineering. ASCE. Vol 111, No 12, pp 1425-1445.
Skempton (1986). Standard Penetration Test Procedures and the Effects in Sands of Overburden Pressure, Relative Density, Particle Size, Aging, and Overconsolidation. Geotechnique. London. Vol 36, No 3, pp 425-447.
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Laboratory Reports 



(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

14.5-15'
12/11/14GT-005 (CPT 12-4)

15.8555.49
0.00550.01650.163
0.2580.3050.508

Black Silty SAND

(no specification provided)

COOPER TESTING LABORATORY
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0.0023 mm.
0.0013 mm.
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

18-18.5'
12/11/14GT-005 (CPT 12-4)

5.6828.20
0.1010.1971.27
2.332.844.84

Gray Poorly Graded SAND w/ Silt & Gravel

(no specification provided)

COOPER TESTING LABORATORY
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0.0023 mm.
0.0013 mm.
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Date:Source of Sample:Sample No.:

Remarks
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Atterberg Limits

Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

7.5-10'
12/12/14GT-005 (CPT 12-4)

1.6554.78
0.00420.00910.0396
0.1880.2280.368

Black Clayey SAND

(no specification provided)

COOPER TESTING LABORATORY

100.0
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93.6
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0.0331 mm.
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0.0046 mm.
0.0032 mm.
0.0023 mm.
0.0014 mm.
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

12.5-14'
12/12/14GT-006 (CPT 12-5)

0.793.91
0.2900.3450.511
0.8591.142.98

Gray Poorly Graded SAND

(no specification provided)

COOPER TESTING LABORATORY
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0.0023 mm.
0.0014 mm.
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

15-16.5'
12/11/14GT-006 (CPT 12-5)

0.2923.92
0.1210.1730.320
2.192.895.56

Olive Poorly Graded SAND w/ Silt & Gravel

(no specification provided)

COOPER TESTING LABORATORY
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0.0024 mm.
0.0014 mm.
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

17.5-19'
12/16/14GT-006 (CPT 12-5)

1.032.18
0.1530.1750.229
0.2970.3320.467

Greenish Gray grading to Brown Poorly Graded SAND

(no specification provided)

COOPER TESTING LABORATORY

100.0
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4.1
3.4
2.7
2.4
2.4
2.4
2.1
2.1
2.0
1.8
1.7

3/8 in.
#4

#10
#30
#40
#50

#100
#200
#270

0.0373 mm.
0.0236 mm.
0.0136 mm.
0.0096 mm.
0.0068 mm.
0.0048 mm.
0.0033 mm.
0.0024 mm.
0.0013 mm.
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

22.5-24'
12/16/14GT-006 (CPT 12-5)

2.004.57
0.04290.08150.130
0.1740.1960.273

Greenish Gray Silty SAND

(no specification provided)

COOPER TESTING LABORATORY
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0.0033 mm.
0.0024 mm.
0.0013 mm.
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Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks
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Coefficients
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

9.5-11'
12/16/14GT-006 (CPT 12-5)

7.9832.53
0.00950.01660.153
0.2640.3090.459

Dark Brown Silty SAND

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.2
98.2
97.6
93.1
81.4
57.9
29.6
25.3
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21.3
18.4
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10.1
8.2
6.9
4.8
4.6
3.6

3/4 in.
3/8 in.

#4
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#30
#40
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#100
#200
#270

0.0355 mm.
0.0228 mm.
0.0135 mm.
0.0097 mm.
0.0069 mm.
0.0049 mm.
0.0034 mm.
0.0024 mm.
0.0014 mm.
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

16-16.5'
12/12/14GT-007 (CPT 12-7)

1.102.96
0.1970.2570.355
0.4890.5831.09

Dark Gray Poorly Graded SAND w/ Silt

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.7
96.4
61.5
41.3
20.8
8.2
5.1
4.1
3.4
2.4
2.4
2.4
2.4
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2.0
1.9

3/8 in.
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#30
#40
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#100
#200
#270

0.0366 mm.
0.0233 mm.
0.0134 mm.
0.0095 mm.
0.0067 mm.
0.0047 mm.
0.0033 mm.
0.0023 mm.
0.0014 mm.
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Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:
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Soil Description
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

18.5-19'
12/12/14GT-007 (CPT 12-7)

Due to the small sample size relative to the largest particle size
these results should be considered to be approximate.

SW

1.318.85
0.3990.6081.36
2.643.5329.4

NPNP

Very Dark Gray Well-Graded SAND w/ Gravel

(no specification provided)

COOPER TESTING LABORATORY

100.0
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14.8
10.5
8.6
6.5
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3/8 in.
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#30
#40
#50

#100
#200
#270
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0.0231 mm.
0.0134 mm.
0.0094 mm.
0.0067 mm.
0.0047 mm.
0.0033 mm.
0.0023 mm.
0.0014 mm.



(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE
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Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks
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Atterberg Limits

Soil Description
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Cc=Cu=
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Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

7.5-10(Tip-
12/10/14GT-007 (CPT 12-7)Bottom

 Due to the small sample size relative to the largest particle
size these results should be considered to be approximate.

5.8024.90
0.00980.04180.117
0.1960.2431.40

Dark Gray Silty SAND

(no specification provided)

COOPER TESTING LABORATORY

100.0
95.2
95.2
90.4
88.9
86.1
82.5
79.6
69.1
38.4
20.2
16.3
14.2
12.2
10.8
9.7
8.2
7.1
6.0
4.9
4.1

1.5 in.
1 in.

3/4 in.
3/8 in.

#4
#10
#30
#40
#50

#100
#200
#270

0.0342 mm.
0.0218 mm.
0.0127 mm.
0.0090 mm.
0.0064 mm.
0.0046 mm.
0.0032 mm.
0.0023 mm.
0.0013 mm.



(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:
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Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure477-021

Georgia-Pacific Fort Bragg

Arcadis

7.5-10(tip-
12/10/14GT-007 (CPT 12-7)Top

Due to the small sample sizr relative to the largest particle size
these results should be considered to be approximate.

3.1917.43
0.3060.6262.28
4.235.3410.3

Gray Poorly Graded SAND w/ Gravel

(no specification provided)

COOPER TESTING LABORATORY
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0.0047 mm.
0.0032 mm.
0.0023 mm.
0.0013 mm.
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12/12/14GT-008 (CPT 12-8)

SM
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0.09050.1310.316

NPNP

Olive Silty SAND

(no specification provided)
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23.5-24'
12/16/14GT-008 (CPT 12-8)
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(no specification provided)
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%<#200%<#40PIPLLLMATERIAL DESCRIPTION

LIQUID AND PLASTIC LIMITS TEST REPORT

Source: GT-007 (CPT 12-7) Elev./Depth: 18.5-19'

Figure

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

USCS

Arcadis477-021

SW4.410.5NPNPVery Dark Gray Well-Graded SAND w/ Gravel

Could not roll out. Sample Georgia-Pacific Fort Bragg
slides in bowl. Non-plastic.

Source: GT-008 (CPT 12-8) Elev./Depth: 21-21.5'

SM45.491.7NPNPOlive Silty SAND

Could not roll out. Sample 
slides in bowl. Non-plastic.

Source: GT-008 (CPT 12-8) Elev./Depth: 23.5-24'

SC-SM40.991.661218Olive Silty, Clayey SAND

5 10 20 25 30 4016.7

17.5

18.3

19.1

19.9

20.7

NUMBER OF BLOWS

W
A

T
E

R
 C

O
N

T
E

N
T

10 30 50 70 90 110
LIQUID LIMIT

10

20

30

40

50

60
P

LA
S

T
IC

IT
Y

 IN
D

E
X

4
7

CL-ML

CL or O
L

CH or O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils



654321

Curve No.

Project:
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Material Description

TESTING DATA
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Soil Data

SievePassing
Test Performed on Material

Mold Size:
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Figure

COMPACTION TEST REPORT

COOPER TESTING LABORATORY

Source: TP-10 Elev./Depth: 0.5'

ROCK CORRECTED TEST RESULTS UNCORRECTED

%>3/4 in.

Due to small sample size the wettest
point was run with reused material. As
requested, method C run even w/ >30%
+3/4".

Arcadis477-021

Dark Gray Well-Graded GRAVEL w/ Silt
& Sand

7.738.7

2.7

3/4 in.

.075 cu.ft.

56

five

18 in.

10 lb.

Oversize correction applied to each point

ASTM D 1557-00 Method C Modified

Georgia-Pacific Fort Bragg

139.1138.8141.8140.8

7.53.86.25.1

318.00292.60324.90326.30

1302.801240.901115.701156.30

1408.201285.701184.001213.20

6.036.036.036.03

16.5215.9316.6316.34

      8.4 %  Optimum moisture = 6.0 %

      130.2 pcf  Maximum dry density = 141.9 pcf
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Material Description
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Figure

COMPACTION TEST REPORT

COOPER TESTING LABORATORY

Source: TP-2

ROCK CORRECTED TEST RESULTS UNCORRECTED

%>3/4 in.

 Due to small sample size available the
wettest point was run with reused
material.

Arcadis477-021

Dark Brown Silty GRAVEL w/ Sand

14.421.2

2.7

3/4 in.

.075 cu.ft.

56

five

18 in.

10 lb.

Oversize correction applied to each point

ASTM D 1557-00 Method C Modified

Georgia-Pacific Fort Bragg

131.7132.2134.4135.8

9.24.78.36.5

326.60296.00295.40295.00

1028.301184.70962.901024.00

1106.001232.001029.001079.70

6.036.036.036.03

16.4315.9416.5816.49

      8.3 %  Optimum moisture = 7.0 %

      129.9 pcf  Maximum dry density = 136.1 pcf



Project No.:

Project:

Client:

Cu

Cc

COEFFICIENTS

D10

D30

D60

REMARKS:GRAIN SIZE

SOIL DESCRIPTIONPERCENT FINERSIEVEPERCENT FINERSIEVE
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Particle Size Distribution Report
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% COBBLES

477-021

Georgia-Pacific Fort Bragg

Arcadis

Source: TP-2

0.679

8.97

14.431.953.7

inches Dark Brown Silty GRAVEL w/ Sand

COOPER TESTING LABORATORY

Source: TP-10 Elev./Depth: 0.5'

124.02

2.35

0.147

2.51

18.3

7.728.463.9

Due to the small sample size, relative to the
largest particle size, this data should be
considered to be approximate.
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Appendix J 

 

Seismic Hazard Results 
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Deterministic Spectra Results using EZ-FRISK 7.65 Build 004 

Largest Amplitudes of Ground Motions Considering All Sources Calculated using Weighted Mean of Attenuation 
Equations
  Amplitude Units: Acceleration (g)

  Fractile: 0.5
       Period    Amplitude   Magnitude   Closest      Region                     Controlling Source
                                       Distance(km) 
         PGA     3.406e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.05     4.784e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.1     6.688e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.2     7.481e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.3     6.386e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.4     5.515e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.5     4.800e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.75     3.465e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           1     2.683e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           2     1.403e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           3     9.883e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           4     7.890e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas

Largest Amplitudes of Ground Motions Considering Sources Calculated with Abrahamson-et al (2014) NGA West 2
  Amplitude Units: Acceleration (g)

  Fractile: 0.5
       Period    Amplitude   Magnitude   Closest      Region                     Controlling Source
                                       Distance(km) 
         PGA     3.312e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
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        0.05     4.112e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.1     6.365e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.2     8.123e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.3     6.519e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.4     5.202e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.5     4.438e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.75     3.253e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           1     2.503e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           2     1.218e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           3     8.074e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           4     6.218e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas

Largest Amplitudes of Ground Motions Considering Sources Calculated with Boore-et al (2014) NGA West 2
  Amplitude Units: Acceleration (g)

  Fractile: 0.5
       Period    Amplitude   Magnitude   Closest      Region                     Controlling Source
                                       Distance(km) 
         PGA     3.323e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.05     4.311e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.1     5.946e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.2     6.901e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.3     6.131e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.4     5.427e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.5     4.790e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.75     3.538e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           1     2.754e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           2     1.506e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           3     1.149e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
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           4     9.856e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas

Largest Amplitudes of Ground Motions Considering Sources Calculated with Campbell-Bozorgnia (2014) NGA West 2
  Amplitude Units: Acceleration (g)

  Fractile: 0.5
       Period    Amplitude   Magnitude   Closest      Region                     Controlling Source
                                       Distance(km) 
         PGA     3.327e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.05     5.397e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.1     6.550e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.2     6.320e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.3     5.377e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.4     4.935e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.5     4.306e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.75     3.023e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           1     2.522e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           2     1.604e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           3     1.210e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           4     1.008e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas

Largest Amplitudes of Ground Motions Considering Sources Calculated with Chiou-Youngs (2014) NGA West 2
  Amplitude Units: Acceleration (g)

  Fractile: 0.5
       Period    Amplitude   Magnitude   Closest      Region                     Controlling Source
                                       Distance(km) 
         PGA     3.663e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
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        0.05     5.318e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.1     7.891e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.2     8.578e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.3     7.517e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.4     6.496e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
         0.5     5.668e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
        0.75     4.043e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           1     2.951e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           2     1.285e-001   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           3     7.873e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas
           4     5.410e-002   8.05 Mw     10.22   USGS 2008 California           Northern San Andreas

Largest Amplitudes of Ground Motions for Each Source

Source: Northern San Andreas
Region: USGS 2008 California
  Closest Distance: 10.22 km
  Amplitude Units: Acceleration (g)
  Magnitude: 8.05 Mw
  Fractile: 0.50
  Column 1: Spectral Period
  Column 2: Acceleration (g) for: Weighted Mean of Attenuation Equations
  Column 3: Acceleration (g) for: Abrahamson-et al (2014) NGA West 2
  Column 4: Acceleration (g) for: Boore-et al (2014) NGA West 2
  Column 5: Acceleration (g) for: Campbell-Bozorgnia (2014) NGA West 2
  Column 6: Acceleration (g) for: Chiou-Youngs (2014) NGA West 2

       1          2              3              4              5              6
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     PGA     3.406e-001     3.312e-001     3.323e-001     3.327e-001     3.663e-001   
    0.05     4.784e-001     4.112e-001     4.311e-001     5.397e-001     5.318e-001   
     0.1     6.688e-001     6.365e-001     5.946e-001     6.550e-001     7.891e-001   
     0.2     7.481e-001     8.123e-001     6.901e-001     6.320e-001     8.578e-001   
     0.3     6.386e-001     6.519e-001     6.131e-001     5.377e-001     7.517e-001   
     0.4     5.515e-001     5.202e-001     5.427e-001     4.935e-001     6.496e-001   
     0.5     4.800e-001     4.438e-001     4.790e-001     4.306e-001     5.668e-001   
    0.75     3.465e-001     3.253e-001     3.538e-001     3.023e-001     4.043e-001   
       1     2.683e-001     2.503e-001     2.754e-001     2.522e-001     2.951e-001   
       2     1.403e-001     1.218e-001     1.506e-001     1.604e-001     1.285e-001   
       3     9.883e-002     8.074e-002     1.149e-001     1.210e-001     7.873e-002   
       4     7.890e-002     6.218e-002     9.856e-002     1.008e-001     5.410e-002   

Source: Bartlett Springs
Region: USGS 2008 California
  Closest Distance: 61.43 km
  Amplitude Units: Acceleration (g)
  Magnitude: 7.30 Mw
  Fractile: 0.50
  Column 1: Spectral Period
  Column 2: Acceleration (g) for: Weighted Mean of Attenuation Equations
  Column 3: Acceleration (g) for: Abrahamson-et al (2014) NGA West 2
  Column 4: Acceleration (g) for: Boore-et al (2014) NGA West 2
  Column 5: Acceleration (g) for: Campbell-Bozorgnia (2014) NGA West 2
  Column 6: Acceleration (g) for: Chiou-Youngs (2014) NGA West 2

       1          2              3              4              5              6
     PGA     6.916e-002     7.615e-002     6.396e-002     6.596e-002     7.056e-002   
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    0.05     9.250e-002     9.417e-002     7.787e-002     9.612e-002     1.018e-001   
     0.1     1.265e-001     1.371e-001     1.112e-001     1.155e-001     1.422e-001   
     0.2     1.415e-001     1.706e-001     1.332e-001     1.138e-001     1.482e-001   
     0.3     1.254e-001     1.486e-001     1.160e-001     1.106e-001     1.265e-001   
     0.4     1.072e-001     1.278e-001     9.767e-002     9.771e-002     1.058e-001   
     0.5     9.227e-002     1.123e-001     8.256e-002     8.431e-002     8.987e-002   
    0.75     6.519e-002     7.991e-002     5.700e-002     6.091e-002     6.292e-002   
       1     4.807e-002     5.916e-002     4.176e-002     4.501e-002     4.634e-002   
       2     2.293e-002     2.736e-002     1.931e-002     2.342e-002     2.164e-002   
       3     1.444e-002     1.672e-002     1.307e-002     1.535e-002     1.260e-002   
       4     1.051e-002     1.198e-002     1.040e-002     1.155e-002     8.115e-003   

Source: Collayomi
Region: USGS 2008 California
  Closest Distance: 95.82 km
  Amplitude Units: Acceleration (g)
  Magnitude: 6.70 Mw
  Fractile: 0.50
  Column 1: Spectral Period
  Column 2: Acceleration (g) for: Weighted Mean of Attenuation Equations
  Column 3: Acceleration (g) for: Abrahamson-et al (2014) NGA West 2
  Column 4: Acceleration (g) for: Boore-et al (2014) NGA West 2
  Column 5: Acceleration (g) for: Campbell-Bozorgnia (2014) NGA West 2
  Column 6: Acceleration (g) for: Chiou-Youngs (2014) NGA West 2

       1          2              3              4              5              6
     PGA     2.318e-002     2.098e-002     2.426e-002     2.605e-002     2.141e-002   
    0.05     3.009e-002     2.547e-002     2.850e-002     3.680e-002     2.959e-002   
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     0.1     4.059e-002     3.532e-002     4.247e-002     4.521e-002     3.934e-002   
     0.2     4.730e-002     4.361e-002     5.645e-002     4.742e-002     4.171e-002   
     0.3     4.397e-002     4.040e-002     5.115e-002     4.727e-002     3.708e-002   
     0.4     3.875e-002     3.747e-002     4.337e-002     4.222e-002     3.195e-002   
     0.5     3.370e-002     3.410e-002     3.648e-002     3.645e-002     2.776e-002   
    0.75     2.405e-002     2.427e-002     2.512e-002     2.677e-002     2.006e-002   
       1     1.762e-002     1.786e-002     1.818e-002     1.941e-002     1.505e-002   
       2     8.005e-003     8.424e-003     7.456e-003     9.001e-003     7.139e-003   
       3     4.796e-003     4.901e-003     4.520e-003     5.426e-003     4.336e-003   
       4     3.303e-003     3.340e-003     3.289e-003     3.852e-003     2.731e-003   

Source: Maacama-Garberville
Region: USGS 2008 California
  Closest Distance: 34.59 km
  Amplitude Units: Acceleration (g)
  Magnitude: 7.40 Mw
  Fractile: 0.50
  Column 1: Spectral Period
  Column 2: Acceleration (g) for: Weighted Mean of Attenuation Equations
  Column 3: Acceleration (g) for: Abrahamson-et al (2014) NGA West 2
  Column 4: Acceleration (g) for: Boore-et al (2014) NGA West 2
  Column 5: Acceleration (g) for: Campbell-Bozorgnia (2014) NGA West 2
  Column 6: Acceleration (g) for: Chiou-Youngs (2014) NGA West 2

       1          2              3              4              5              6
     PGA     1.218e-001     1.306e-001     1.174e-001     1.143e-001     1.248e-001   
    0.05     1.677e-001     1.636e-001     1.488e-001     1.735e-001     1.848e-001   
     0.1     2.344e-001     2.469e-001     2.121e-001     2.119e-001     2.665e-001   
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     0.2     2.592e-001     3.049e-001     2.460e-001     2.068e-001     2.791e-001   
     0.3     2.211e-001     2.524e-001     2.099e-001     1.871e-001     2.349e-001   
     0.4     1.862e-001     2.073e-001     1.760e-001     1.669e-001     1.948e-001   
     0.5     1.588e-001     1.783e-001     1.489e-001     1.438e-001     1.644e-001   
    0.75     1.110e-001     1.267e-001     1.031e-001     1.009e-001     1.132e-001   
       1     8.247e-002     9.488e-002     7.600e-002     7.694e-002     8.208e-002   
       2     3.963e-002     4.426e-002     3.560e-002     4.201e-002     3.666e-002   
       3     2.546e-002     2.755e-002     2.448e-002     2.826e-002     2.153e-002   
       4     1.894e-002     2.005e-002     1.962e-002     2.199e-002     1.408e-002   
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Slope Stability Results 
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Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
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Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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Analysis View: 2D
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Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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Last Saved Date: 3/5/2015
Analysis Type: Spencer
Cross Section G-G'
Seismic Load: 0g
Analysis View: 2D

Material Number, Description, Unit Weight, Cohesion, Friction Angle
Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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File Name: A-A'_post-earthquake - reservoir.gsz
Last Saved Date: 3/11/2015
Analysis Type: Spencer
Cross Section A-A'
Seismic Load: 0g
Analysis View: 2D

Material Number, Description, Unit Weight, Cohesion, Friction Angle
Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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Figure 11
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                 Mill Pond Dam          
           Fort Bragg, California      

File Name: F-F'_post-earthquake - reservoir.gsz
Last Saved Date: 3/11/2015
Analysis Type: Spencer
Cross Section F-F'
Seismic Load: 0g
Analysis View: 2D

Material Number, Description, Unit Weight, Cohesion, Friction Angle
Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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Figure 12
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           Fort Bragg, California      

File Name: G-G'_post-earthquake - reservoir.gsz
Last Saved Date: 3/11/2015
Analysis Type: Spencer
Cross Section G-G'
Seismic Load: 0g
Analysis View: 2D

Material Number, Description, Unit Weight, Cohesion, Friction Angle
Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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Figure 13
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File Name: G-G'_post-earthquake - 20feet.gsz
Last Saved Date: 3/11/2015
Analysis Type: Spencer
Cross Section G-G'
Seismic Load: 0g
Analysis View: 2D

Material Number, Description, Unit Weight, Cohesion, Friction Angle
Material #1: Bedrock; Model: Bedrock (Impenetrable)
Material #2: Fill; Unit Weight: 115 pcf; Cohesion: 100 psf; Friction Angle: 34 degrees
Material #3: Marine Deposit; Unit Weight: 120 pcf; Cohesion: 0 psf; Friction Angle: 38 degrees
Material #4: Sediment; Unit Weight: 70 pcf; Model: S=f(overburden); Value: 0.22
Material #5: Fill_Liquefied; Unit Weight: 115 pcf; Model: S=f(overburden); Value: 0.1
Material #6: Marine Deposit_Liquefied; Unit Weight: 120 pcf; Model: S=f(overburden); Value: 0.24
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