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EXECUTIVE SUMMARY 

 
The report submitted herein presents the results of Aviles Engineering Corporation’s (AEC) geotechnical 
investigation for the proposed Water Line Replacement in Antoine Forest Area in Houston, Texas. Based 
on the most updated drawings provided by Texas American Engineering, LLC (TAE), the project includes 
design and construction of 8-inch diameter water line replacements in three areas (designated in this report 
as Areas 1 through 3 as shown on Plates A-1 and A-2, in Appendix A): (i) Area 1 is the west portion of the 
project that is bounded by Antoine Drive on the west, Winding Way Drive on the north, De Soto Street on 
the south, and White Oak Bayou on the east; (ii) Area 2 is the east portion of the project that is bounded by 
Areba Street on the north, Goldspier Street on the east, Garapan Street on the south, and White Oak Bayou 
on the west), and (iii) Area 3 is a section that is on the southwest corner of the project area along Homer 
Drive and Easter Street (or Roland Street) to the intersection of De Soto Street). AEC understands that the 
proposed water lines will be primarily installed using auger method.  
 

1. Subsurface Soil Conditions: Generalized subsurface profiles along the alignments are presented on 
Plates B-1 through B-6, in Appendix B. Granular soils encountered at our borings are presented in 
Table 3.  
 
Area 1: Based on Borings B-1 through B-32, subsurface conditions in the Area 1 alignments 
generally consist of firm to hard lean clay/silty clay/fat clay (CL/CL-ML/CH) to the boring 
termination depths of 12 to 21 feet below existing grade. Approximately 1 to 11 feet of silt/silty 
sand/poorly graded sand with silt/silty clayey sand/clayey sand (ML/SM/SP-SM/SC-SM/SC) were 
encountered in Borings B-3, B-5, B-6, B-8, B-10, B-12, B-13, B-14, B-16, B-17, B-23, and B-30 at 
a depth ranging from 8 to 19 feet. 
 
Area 2: Based on Borings B-33 through B-60, subsurface conditions in the Area 2 alignments 
generally consist of firm to hard lean clay/silty clay/fat clay (CL/CL-ML/CH) to the boring 
termination depths of 14 to 22 feet below existing grade. Approximately 2 to 6 feet of silt/silty 
sand/poorly graded sand with silt/silty clayey sand/clayey sand (ML/SM/SP-SM/SC-SM/SC) were 
encountered in Borings B-34 to B-36, B-42, B-46, B-51, B-55 to B-57, and B-60 below pavement 
and/or at a depth ranging from 6 to 12 feet. Approximately 2 to 4 feet of fill, including stiff to hard 
lean clay or silt (CL/ML), were encountered at the ground surface in Borings B-33, B-39, B-48, B-
53, B-56, B-58, and B-59. 

 

Area 3: Based on Borings B-61 and B-62, subsurface conditions in the Area 3 alignments generally 
consist of 2 feet of silty sand (SM), underlain by approximately 4 to 6 feet of very stiff to hard lean 
clay (CL), then by approximately 6 to 8 feet of loose to medium dense silty sand/clayey sand 
(SM/SC) to the boring termination depths of 12 to 15.5 feet below grade. 

 
2. Subsurface Soil Properties: The subsurface clayey soils encountered in the borings have slight to 

very high plasticity, with liquid limits (LL) ranging from 22 to 70, and plasticity indices (PI) 
ranging from 5 to 47.  The cohesive soils encountered are classified as “CL”, “CL-ML”, and “CH” 
type soils and granular soils encountered are classified as “ML”, “SC”, “SM”, “SP-SM”, and “SC-
SM” type soils in accordance with ASTM D 2487. 

 
2. Groundwater Conditions: Groundwater encountered at depths ranging from 10.5 to 18 feet in 

Borings B-8, B-13, B-21, B-30, B-42, B-46, and B-59 through B-62 during drilling and measured at 
depths ranging from 9.7 to 19.4 feet after drilling was completed. Groundwater in Borings B-13, B-
14, B-42, and B-62 indicates that the ground water is pressurized. Groundwater encountered in our 
borings during drilling and after completion of drilling is summarized in Table 4. 
 

 



 

ii 
 

EXECUTIVE SUMMARY (CONT.) 
 
3. Hazardous Materials: Gasoline odor was encountered at the last sample depths of 14 to 15 feet in 

Boring B-26 during processing of the soil sample in the laboratory. 
 

4.  Geologic Hazards: Limited field observations were made in the project area by AEC Senior 
Geologist for evidences of faulting.  No evidences of faulting were observed in the project area.  
AEC does not recommend any further fault studies for the project area. 

 
5. Design parameters for installation of underground utilities by auger method are presented in Section 

5.1 of this report. 
 

6. Recommendations for installation of underground utilities by auger method are presented in Section 
5.2 of this report. 

 
This Executive Summary is intended as a summary of the investigation and should not be used without the 
full text of this report. 
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No. 
B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

B-11 

B-12 

B-13 

B-14 

B-15 

B-16 

B-17 

B-18 

B-19 

B-20 

B-21 

B-22 

B-23 

B-24 

B-25 

B-26 

B-27 

B-28 

B-29 

B-30 

B-31 

B-32 

B-33 

B-34 

B-35 

B-36 

B-37 

B-38 

B-39 

Stre

Winding

Winding
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Sheraton
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Sheraton
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5.5" concre
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6" concret
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7" concret

7.5" concre
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depths and 

magnitude o

 

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B
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subsurface so

of rainfall and

Tab

Boring 
No. 

D
Dr

B-1 11/

B-2 11/

B-3 11/

B-4 11/

B-5 11/

B-6 11/

B-7 11/

B-8 11/

B-9 11/

B-10 11/

B-11 11/

B-12 11/

B-13 11/

B-14 11/

B-15 11/

B-16 11/

B-17 11/1

B-18 11/1

B-19 11/1

B-20 11/1

B-21 11/

B-22 11/

B-23 11/

B-24 11/

B-25 11/

B-26 11/1

B-27 11/1

B-28 11/1

B-29 11/1

B-30 11/1

B-31 11/1

oil moisture c

d the time of y

ble 4.  Groun

ate of 
rilling 

Bo
D
(f

/4/2014 

/5/2014 

/5/2014 

/5/2014 

/5/2014 

/5/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

/6/2014 

10/2014 

10/2014 

10/2014 

19/2014 

/9/2014 

/9/2014 

/9/2014 

/9/2014 

/9/2014 

11/2014 

11/2014 

11/2014 

11/2014 

11/2014 

11/2014 
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year when co

ndwater Dept

oring 
epth 
feet) 

Gr
En

15 

14 

12 

12 

13 

17 

13 

15 

13 

15 

12 

14 

19 

17 

18 

17 

18 

18 

19 

13 

21 

13 

13 

13 

13 

15 

15 

13 

13 

15 

14 
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vary with env

onstruction is 

ths below Ex

roundwater 
ncountered d

Drilling (fe

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

14 

N/A 

N/A 

N/A 

N/A 

14 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

16 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

14 

N/A 

vironmental v
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during 
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G
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nd Surface 
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N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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N/A 

N/A 

N/A 

N/A 
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14 (Cave

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

19.4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

13.4 (Cav

N/A 
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er Depth 
ng was 

d (feet) 

ve in) 

e in) 

ve in) 

cy and 
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No. 

D
Dr

B-32 11/1

B-33 10/2

B-34 10/2

B-35 10/2

B-36 10/2

B-37 10/2

B-38 10/2

B-39 10/2

B-40 10/2

B-41 10/2

B-42 1/2

B-43 10/2

B-44 10/2

B-45 10/2

B-46 1/2

B-47 10/2

B-48 10/2

B-49 10/3

B-50 10/3

B-51 10/3

B-52 10/3

B-53 10/3

B-54 10/3

B-55 10/3

B-56 10/3

B-57 10/3

B-58 11/

B-59 11/

B-60 11/

B-61 11/1

B-62 10/3

ate of 
rilling 

Bo
D
(f

11/2014 

28/2014 

28/2014 

28/2014 
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Pavement: 5" concrete
Base: 3" sand
Hard, brown Fat Clay w/Sand (CH), with
sand and sandy lean clay pockets
-gray and tan, with ferrous stains 2'-6'
-with silty sand pockets 2'-4'

Very stiff to hard, tan, gray, and red Fat
Clay (CH), with slickensides

-with ferrous stains 10'-14'

Stiff to very stiff, gray and reddish tan Lean
Clay (CL), with silty sand and fat clay
pockets
Termination Depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-1

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/4/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETED

DRILLED BY J. H. Drilling DRAFTED BY MRB LOGGED BY MRB
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PROJECT NO. G167-14

Elevation: 76.7

Northing: 13878713.42

Easting: 3086659.48

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Stiff to very stiff, gray Fat Clay w/Sand
(CH), with silt and sand pockets

Hard, tan and gray Sandy Lean Clay (CL),
with silt partings

Very stiff to hard, light gray and tan Fat
Clay (CH), with slickensides and ferrous
nodules

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-2

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/5/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-4
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PROJECT NO. G167-14

Elevation: 75.7

Northing: 13878879.70

Easting: 3087009.31

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Hard, gray and tan Lean Clay w/Sand (CL),
with ferrous nodules
-with roots 0'-2'

Very stiff to hard, gray and tan Fat Clay
(CH), with slickensides and ferrous nodules
-with calcareous nodules 4'-10'

-gray, red, and tan, with silty sand seams
8'-10'

Gray and red Silt (ML), with fat clay seams
and large calcareous pockets

Termination depth = 12 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-3

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/5/2014

BORING DRILLED TO 12 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-5
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PROJECT NO. G167-14

Elevation: 73.8

Northing: 13878913.58

Easting: 3087341.60

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Very stiff, gray and tan Lean Clay w/Sand
(CL), with abundant silt seams and pockets
-with ferrous nodules 0'-2'

Very stiff to hard, light gray and tan Fat
Clay (CH), with slickensides and ferrous
nodules
-red, brown, and light gray 10'-12'

Termination depth = 12 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-4

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/5/2014

BORING DRILLED TO 12 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-6
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PROJECT NO. G167-14

Elevation: 72.1

Northing: 13878957.74

Easting: 3087750.11

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Firm to hard, light gray and tan Sandy Lean
Clay (CL), with silt partings
-with siltstone fragments 0'-2'
-with ferrous nodules 2'-4'

-with ferrous nodules 6'-8'

-with abundant silt seams 8'-12'

Light gray Silty Sand (SM)

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-5

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/5/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-7
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PROJECT NO. G167-14

Elevation: 70.9

Northing: 13878981.49

Easting: 3088297.27

Survey Coordinates (TSPC, Surface):
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Pavement: 5" concrete
Very stiff to hard, light gray and tan Sandy
Lean Clay (CL), with ferrous nodules
-with calcareous nodules 0'-2'

Dense, light gray Silty Sand (SM), with
ferrous nodules and clay pockets

-tan and light gray 10'-12'

Reddish brown and light gray Fat Clay (CH)
-with large calcareous rocks 12'-16'

-reddish brown, with lean clay pockets and
silt partings
Termination Depth = 17 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-6

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/5/2014

BORING DRILLED TO 17 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-8
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PROJECT NO. G167-14

Elevation: 69.2

Northing: 13878873.08

Easting: 3088742.36

Survey Coordinates (TSPC, Surface):
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Pavement: 6.5" concrete
Hard, dark gray, tan, and red Lean Clay w/
Sand (CL), with ferrous nodules
-tan and gray, with silt pockets 2'-8'

Hard, light gray and tan Fat Clay (CH), with
slickensides
-with silt pockets 8'-10'
-light gray, red, and brown 10'-13'

Termination depth = 13 feet.

73

95

113

108

16

12

10

12

21

21

22

43

70

15

23

28

47

4.7

2.9

PROJECT: Waterline Replacement in Antoine Forest Area BORING B-7

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-9
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PROJECT NO. G167-14

Elevation: 73.4

Northing: 13878599.11

Easting: 3087217.54

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Hard, gray Sandy Lean Clay (CL), with
ferrous nodules and silt partings
-with roots 0'-2'
-with slickensides 2'-4'

-light gray and tan 4'-8', with silt seams 4'-6'

Medium dense, light gray Silty Sand (SM)
-with clay partings 8'-10'

Medium dense, light gray Poorly Graded
Sand w/Silt (SP-SM)

-wet at 14'

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-8

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 14 FEET WHILE DRILLING
WATER LEVEL AT 14 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-10
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PROJECT NO. G167-14

Elevation: 71.9

Northing: 13878635.47

Easting: 3087713.95

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Very stiff to hard, light gray and tan Lean
Clay w/Sand (CL), with ferrous nodules
-with siltstone fragments 0'-4' and
calcareous nodules 0'-2'

Firm to very stiff, light gray and tan Sandy
Silty Clay (CL-ML)

-with silt seams 8'-10'

-light gray 10'-13'

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-9

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-11
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PROJECT NO. G167-14

Elevation: 70.7

Northing: 13878659.37

Easting: 3088256.22

Survey Coordinates (TSPC, Surface):
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Pavement: 5.75" concrete
Very stiff, light gray Sandy Lean Clay (CL),
with silt partings
-with abundant siltstone fragments and
calcareous and ferrous nodules 0'-4'

-with siltstone fragments 6'-8'

-with abundant silt seams 8'-10'

Light gray Silty Sand (SM), with clay
pockets

Hard, red, brown, and light gray Fat Clay
(CH), with slickensides, calcareous
nodules, and siltstone fragments

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-10

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-12
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PROJECT NO. G167-14

Elevation: 69.8

Northing: 13878679.50

Easting: 3088688.83

Survey Coordinates (TSPC, Surface):
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Pavement: 7.5 concrete
Very stiff to hard, dark gray Lean Clay w/
Sand (CL)
-with silt partings 0'-2' and ferrous nodules
0'-6'

-light gray and tan 4'-8'

-with silt pockets and fat clay seams 6'-8'

Stiff to hard, red, brown, and light gray Fat
Clay (CH), with slickensides
-with silt pockets and seams 8'-10'
-with siltstone fragments, calcareous and
ferrous nodules 10'-12'

Termination depth = 12 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-11

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 12 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-13
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PROJECT NO. G167-14

Elevation: 75.8

Northing: 13878136.80

Easting: 3086693.71

Survey Coordinates (TSPC, Surface):
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Pavement: 7.75" concrete
Very stiff to hard, dark gray Sandy Fat Clay
(CH), with silt partings
-tan and light gray, with ferrous nodules 2'-
8'

-with silt seams 4'-6'

Medium dense, light gray Silty Clayey Sand
(SC-SM)

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-12

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-14
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PROJECT NO. G167-14

Elevation: 74.2

Northing: 13878154.91

Easting: 3087174.13

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Stiff to hard, dark gray and light gray Sandy
Lean Clay (CL), with silt seams and silt
pockets

Tan and light gray Clayey Sand (SC)

Medium dense, light gray and tan Poorly
Graded Sand w/Silt (SP-SM)

-boring cave in at 11.8' after drilling was
completed

-wet at 14'

-with clay pockets 17'-19'

Termination depth = 19 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-13

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 19 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 14 FEET WHILE DRILLING
WATER LEVEL AT 11.8 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-15
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PROJECT NO. G167-14

Elevation: 73.1

Northing: 13878284.71

Easting: 3087620.88

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Hard, gray and tan Sandy Lean Clay (CL),
with silt seams
-with vertical silt seams 0'-4'

-light gray and tan, with ferrous nodules 4'-
12'

-with silt partings 8'-12'

Medium dense, light gray Silty Sand (SM)

-wet and boring cave in at 14' after drilling
was completed

Termination depth = 17 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-14

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 17 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT 14 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-16
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PROJECT NO. G167-14

Elevation: 73.3

Northing: 13878063.12

Easting: 3087639.39

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Stiff to hard, gray and tan Lean Clay w/
Sand (CL), with silt partings and siltstone
fragments
-with ferrous nodules 0'-2'
-with calcareous nodules 2'-4'

Very stiff to hard, red, brown, light gray Fat
Clay (CH), with slickensides
-with silt pockets 12'-14'
-with silt seams, siltstone fragments, and
calcareous nodules 14'-16'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-15

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-17
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PROJECT NO. G167-14

Elevation: 72.7

Northing: 13877951.27

Easting: 3088148.56

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Very stiff to hard, gray Sandy Lean Clay
(CL)
-with siltstone fragments 0'-6'
-with calcareous nodules 2'-6'

-tan and light gray 4'-6', with ferrous
nodules 4'-8'

Light gray and tan Clayey Sand (SC)

Very stiff, red, brown, and light gray Lean
Clay (CL), with slickensides, fat clay
seams, siltstone fragments, and calcareous
nodules

Termination depth = 17 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-16

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/6/2014

BORING DRILLED TO 17 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-18
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PROJECT NO. G167-14

Elevation: 71.0

Northing: 13878388.87

Easting: 3088442.41

Survey Coordinates (TSPC, Surface):



68

64

60

56

52

48

44

0

4

8

12

16

20

24

28

Pavement: 6.25" concrete
Very stiff to hard, dark gray Sandy Lean
Clay (CL), with ferrous nodules and
abundant silt partings

-light gray and tan 4'-8'

Light gray Silty Clayey Sand (SC-SM)

-with abundant silt seams 10'-12'

Stiff to very stiff, red, brown, light gray Fat
Clay (CH), with slickensides
-with silt pockets 14'-16'

-with siltstone fragments 16'-18'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-17

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/10/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-19
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PROJECT NO. G167-14

Elevation: 70.35

Northing: 13877974.26

Easting: 3088636.74

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Stiff to very stiff, gray Lean Clay w/Sand
(CL)
-with siltstone fragments 0'-4'
-gray and tan 2'-12, with calcareous
nodules 2'-4'

Very stiff to hard, red, brown, light gray Fat
Clay (CH), with slickensides, siltstone
fragments, and calcareous nodules
-with silty clay pockets 14'-16'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-18

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/10/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-20
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PROJECT NO. G167-14

Elevation: 70.6

Northing: 13878376.66

Easting: 3088711.01

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Stiff to very stiff, dark gray Fat Clay w/Sand
(CH), with ferrous nodules
-tan and light gray, with silt partings 2'-10'

Very stiff to hard, light gray, red, and brown
Fat Clay (CH), with slickensides
-with silt partings and siltstone fragments
10'-12'

-with siltstone fragments and calcareous
nodules 16'-19'

Termination depth = 19 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-19

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/10/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-21
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PROJECT NO. G167-14

Elevation: 70.0

Northing: 13877995.07

Easting: 3089112.62

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Base: 2" sand
Very stiff to hard, dark gray Sandy Lean
Clay (CL), with silt partings and ferrous
nodules
-tan and gray 2'-8'

Very stiff, red, brown, and light gray Lean
Clay w/Sand (CL), with slickensides and fat
clay seams
-with silt pockets and ferrous nodules 8'-10'
-with calcareous nodules and siltstone
fragments 10'-13'

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-20

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/19/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-22
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PROJECT NO. G167-14

Elevation: 69.6

Northing: 13878495.86

Easting: 3089038.90

Survey Coordinates (TSPC, Surface):
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Pavement: 6.5" concrete
Stiff to hard, brown Lean Clay w/Sand (CL),
with ferrous nodules
-gray, with calcareous nodules 2'-12'

-with silt partings 6'-10'

-with fat clay pockets 10'-12'

Stiff to hard, red and gray Fat Clay (CH),
with slickensides
-with sand seams 12'-14'

-with calcareous nodules 16'-21'

Termination depth = 21 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-21

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/9/2014

BORING DRILLED TO 21 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 16 FEET WHILE DRILLING
WATER LEVEL AT 19.4 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-23
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PROJECT NO. G167-14

Elevation: 70.5

Northing: 13877969.62

Easting: 3089696.57

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Very stiff to hard, gray and tan Lean Clay
w/Sand (CL), with ferrous nodules
-with calcareous nodules 0'-4'

-with silt partings 4'-6'

Firm to very stiff, gray and tan Sandy Silty
Clay (CL-ML), with abundant sand pockets

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-22

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/9/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-24
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PROJECT NO. G167-14

Elevation: 70.7

Northing: 13877661.87

Easting: 3088359.69

Survey Coordinates (TSPC, Surface):
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Pavement: 8" concrete
Very stiff to hard, gray and dark brown
Sandy Lean Clay (CL)
-with silty sand pockets 0'-2'
-gray and tan 2'-8', with ferrous nodules 2'-
6'

-with abundant silty sand seams 6'-8'

Gray and tan Silty Sand (SM), with
abundant clay pockets

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-23

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/9/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-25
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PROJECT NO. G167-14

Elevation: 69.7

Northing: 13877679.57

Easting: 3088758.84

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" concrete
Very stiff to hard, dark gray and gray Sandy
Lean Clay (CL)
-with silty sand pockets 0'-2'
-with ferrous nodules 2'-6', and calcareous
nodules 2'-4'

Stiff to hard, light gray, red, and tan Fat
Clay (CH), with slickensides and
calcareous nodules
-with ferrous nodules 6'-8'

-with silt pockets 10'-12'

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-24

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/9/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-26
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PROJECT NO. G167-14

Elevation: 68.5

Northing: 13877703.33

Easting: 3089308.23

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Stiff to very stiff, gray Fat Clay w/Sand
(CH), with abundant calcareous nodules
-gray and tan 2'-6', with silt partings 2'-4'

Very stiff, red, brown, and gray Fat Clay
(CH), with slickensides
-with abundant calcareous nodules 6'-10'
-with chalk pockets 8'-10'

Termination depth = 13 feet.

79

100

115

99

19

17

13

27

29

27

21

51

62

18

25

33

37

PROJECT: Waterline Replacement in Antoine Forest Area BORING B-25

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/9/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-27
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PROJECT NO. G167-14

Elevation: 69.3

Northing: 13878162.48

Easting: 3089895.05

Survey Coordinates (TSPC, Surface):
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Pavement: 7.5" concrete
Very stiff to hard, gray and tan Fat Clay w/
Sand (CH)
-with silty sand pockets
-gray and red 2'-6'

-with silt partings and ferrous stains 4'-6'

Stiff to hard, gray and red Lean Clay w/
Sand (CL)
-with ferrous nodules
-with silty sand pockets 8'-12'

-with fat clay pockets, calcareous nodules,
and gasoline odor 14'-15'
Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-26

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-28

 E
LE

V
E

V
A

T
IO

N
 IN

 F
E

E
T

 D
E

P
T

H
 IN

 F
E

E
T

 S
Y

M
B

O
L

 S
A

M
P

LE
 IN

T
E

R
V

A
L

DESCRIPTION

                        .

 S
.P

.T
. B

LO
W

S
 / 

F
T

.

 -
20

0 
M

E
S

H

 D
R

Y
 D

E
N

S
IT

Y
, P

C
F

 M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

, %

 L
IQ

U
ID

 L
IM

IT

 P
LA

S
T

IC
 L

IM
IT

 P
LA

S
T

IC
IT

Y
 IN

D
E

X

SHEAR STRENGTH, TSF

0.5 1 1.5 2
Torvane
Pocket Penetrometer
Unconfined Compression
Confined Compression

PROJECT NO. G167-14

Elevation: 75.8

Northing: 13876870.02

Easting: 3086784.64

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Hard, brown and gray Fat Clay w/Sand
(CH)
-gray and tan 2'-6'

-with ferrous nodules 4'-6'

Very stiff to hard, red, tan, and gray Fat
Clay (CH), with slickensides
-with ferrous nodules and silty sand 6'-8'
-red and light gray 8'-15', with calcareous
nodules 8'-10'

-with calcareous nodules 12'-15'

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-27

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-29
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PROJECT NO. G167-14

Elevation: 75.1

Northing: 13876921.16

Easting: 3087168.59

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Very stiff to hard, gray Lean Clay w/Sand
(CL), with ferrous nodules and silt partings
-with silt seams 0'-2'

-with sand seams 4'-6'

-with vertical silty clay seams 6'-8'

Stiff to hard, red, brown, and light gray Fat
Clay (CH), with slickensides
-with silt pockets 8'-12'
-with siltstone fragments 10'-12'

-with ferrous nodules 12'-13'

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-28

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-30
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PROJECT NO. G167-14

Elevation: 73.6

Northing: 13876941.19

Easting: 3087673.23

Survey Coordinates (TSPC, Surface):
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Pavement: 7.5" concrete
Very stiff to hard, gray and tan Lean Clay
w/Sand (CL), with silt partings and ferrous
nodules
-with calcareous nodules and siltstone
fragments 2'-6'

Stiff to very stiff, red, brown, and light gray
Lean Clay (CL), with slickensides and fat
clay pockets
-with silty clay seams 8'-12

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-29

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-31
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PROJECT NO. G167-14

Elevation: 72.1

Northing: 13876957.74

Easting: 3088085.17

Survey Coordinates (TSPC, Surface):
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Pavement: 7.25" concrete
Very stiff to hard, gray Lean Clay w/Sand
(CL), with ferrous nodules and silt partings
-gray and tan 2'-8', with calcareous nodules
2'-6'

Stiff to hard, light gray and tan Lean Clay
(CL), with siltstone fragments and silt
partings
-with calcareous nodules 8'-10'
-gray, red, and brown 10'-14'

-with abundant calcareous nodules and
silty clay seams 12'-14'
-boring cave in at 13.4' after drilling was
completed
Red, brown, and light gray Silty Sand (SM),
with clay partings and siltstone fragments,
wet
Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-30

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 14 FEET WHILE DRILLING
WATER LEVEL AT 13.4 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-32
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PROJECT NO. G167-14

Elevation: 72.1

Northing: 13877285.02

Easting: 3088273.42

Survey Coordinates (TSPC, Surface):
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Pavement: 6" concrete
Stiff to very stiff, gray and tan Lean Clay w/
Sand (CL), with silt partings and ferrous
nodules
-with siltstone fragments and calcareous
nodules 0'-8'

Stiff to very stiff, red, brown, and light gray
Lean Clay (CL)
-with ferrous nodules 8'-10'
-with abundant siltstone fragments and
calcareous nodules 10'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-31

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-33
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PROJECT NO. G167-14

Elevation: 71.3

Northing: 13876972.53

Easting: 3088467.44

Survey Coordinates (TSPC, Surface):
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Pavement: 7" concrete
Very stiff to hard, gray and tan Sandy Lean
Clay (CL), with ferrous nodules and silt
partings
-with siltstone fragments and calcareous
nodules 0'-8'

Very stiff, light gray Fat Clay w/Sand (CH),
with silt partings

-red, brown, and light gray 12'-13'

Termination depth = 13 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-32

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 13 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-34
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PROJECT NO. G167-14

Elevation: 69.7

Northing: 13877037.95

Easting: 3089010.01

Survey Coordinates (TSPC, Surface):
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Fill: Hard, brown Sandy Lean Clay (CL),
with lean clay pockets, shells, and roots

Stiff to very stiff, light gray Lean Clay w/
Sand (CL), with ferrous and calcareous
nodules
-with silt partings 2'-4'
-with abundant calcareous nodules 4'-6'

-gray and tan, with abundant ferrous
nodules, ferrous stains, and chalk pockets
6'-10'

Hard, reddish tan and gray Fat Clay (CH),
with calcareous nodules

Termination Depth = 14 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-33

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/28/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-35
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PROJECT NO. G167-14

Elevation: 74.8

Northing: 13879281.08

Easting: 3090286.47

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 42" lime-stabilized silty clayey sand
with gravel

Very stiff, gray Lean Clay w/Sand (CL), with
fat clay pockets and ferrous stains
-with silty sand partings 3'-6'

-with silt partings 6'-8'

Very stiff to hard, light gray Fat Clay (CH),
with slickensides and ferrous stains
-light gray, with sandy lean clay pockets
and ferrous nodules 8'-10'
-light gray and red, with fat clay and silty
sand pockets 10'-14'

Termination Depth = 15 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-34

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/28/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-36
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PROJECT NO. G167-14

Elevation: 77.3

Northing: 13879301.33

Easting: 3090826.55

Survey Coordinates (TSPC, Surface):



80

76

72

68

64

60

56

0

4

8

12

16

20

24

28

Pavement: 6.5" asphalt
Base: 3" clayey sand, with clay pockets and
gravel
Light gray and dark brown Sandy Silt (SM)
Stiff to very stiff, grayish brown Lean Clay
w/Sand (CL), with fat clay pockets
-with silt seams 2'-4'
-grayish brown and dark brown, with
ferrous stains 4'-6'
-with silt partings 6'-8'
-with abundant ferrous nodules 6'-10'

-with silty sand pockets 10'-12'

Gray and reddish tan Clayey Sand (SC),
with fat clay seams and ferrous stains

Very stiff to hard, red and gray Fat Clay
(CH)

Termination Depth = 18 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-35

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/28/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-37
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PROJECT NO. G167-14

Elevation: 80.6

Northing: 13879327.15

Easting: 3091386.94

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 3" silty sand with small gravel
Brown Sandy Silt (ML)
Very stiff to hard, gray Lean Clay w/Sand
(CL), with calcareous nodules

-with vertical silt and sand seams 4'-6'

-gray and tan 6'-10'
-with ferrous stains and calcareous nodules
6'-8'
-with silt partings and ferrous nodules 8'-10'

Very stiff to hard, gray and tan Fat Clay
(CH)
-with ferrous stains 10'-14'

-gray and reddish tan 14'-15

Termination Depth = 15 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-36

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/28/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-38
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PROJECT NO. G167-14

Elevation: 81.9

Northing: 13879342.21

Easting: 3091802.68

Survey Coordinates (TSPC, Surface):
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Pavement: 8" asphalt
Base: 3" sand and gravel
Firm to very stiff, brown Lean Clay w/Sand
(CL), with ferrous nodules
-with silty sand pockets 0'-4'
-with silty sand seams 2'-4'

Very stiff to hard, gray, red and tan Fat Clay
(CH), with slickensides and ferrous nodules

-with silt partings 12'-15'

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-37

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/28/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-39
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PROJECT NO. G167-14

Elevation: 81.5

Northing: 13879362.06

Easting: 3092324.18

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 4" sand and gravel
Stiff to hard, gray and tan Lean Clay w/
Sand (CL), with sand partings and silt
pockets

-with ferrous nodules 6'-15'

Termination Depth = 15 feet
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-38

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-40
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PROJECT NO. G167-14

Elevation: 82.0

Northing: 13879383.69

Easting: 3092877.39

Survey Coordinates (TSPC, Surface):
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Pavement: 8" asphalt
Base: 5" stabilized sand and gravel
Fill: very stiff to hard, tan and gray Sandy
Lean Clay (CL)
Hard, tan and light gray Lean Clay w/Sand
(CL)
-with ferrous nodules 2'-4'

-with silt pockets 6'-8'

Very stiff to hard, light gray and tan Lean
Clay (CL), with ferrous nodules
-with silt pockets 12'-14'

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-39

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-41
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PROJECT NO. G167-14

Elevation: 82.6

Northing: 13879399.08

Easting: 3093271.65

Survey Coordinates (TSPC, Surface):
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Pavement: 4" asphalt
Base: 7" sand and shell
Very stiff to hard, gray Sandy Lean Clay
(CL), with silt partings
-light gray and tan, with siltstone fragments,
calcareous and ferrous nodules 2'-8'

Stiff to hard, light gray and tan Lean Clay w/
Sand (CL), with silt partings and ferrous
nodules

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-40

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-42
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PROJECT NO. G167-14

Elevation: 82.7

Northing: 13879417.94

Easting: 3093755.38

Survey Coordinates (TSPC, Surface):
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Pavement: 5" asphalt
Base: 3" sand, shell, and gravel
Firm to hard, dark gray Lean Clay w/Sand
(CL)
-with silt pockets 0'-6'
-gray and tan 2'-12'
-with siltstone fragments 4'-10', and ferrous
nodules 4'-12'

-with calcareous nodules 6'-10'

-tan, light gray, red, and brown, with fat clay
partings 12'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-41

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-43
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PROJECT NO. G167-14

Elevation: 80.7

Northing: 13878725.80

Easting: 3091693.87

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 2" sand and shell
Gray and tan Silty Sand (SM)
Very stiff, tan Sandy Lean Clay (CL), with
slickensides and ferrous nodules
-with sand seams 2'-4', and siltstone
fragments 2'-10'
-tan and light gray 4'-15', with sand pockets
4'-8', and calcareous nodules 4'-10'

Firm to stiff, tan and light gray Lean Clay w/
Sand (CL), with silt partings

-with calcareous nodules and siltstone
fragments 20'-22'

Termination depth = 22 feet.
*Previous Boring B-30 in AEC Report
G195-09
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-42

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 1/29/2010

BORING DRILLED TO 22 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 18 FEET WHILE DRILLING
WATER LEVEL AT 14 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY CHL LOGGED BY CHL

PLATE A-44
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PROJECT NO. G167-14

Elevation: 80.1

Northing: 13879046.92

Easting: 3092178.54

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 2" sand and gravel
Stiff to hard, gray and light gray Sandy Silty
Clay (CL-ML)
-light gray and tan 2'-6', with ferrous
nodules 2'-4'
-with abundant calcareous nodules and
siltstone fragments 4'-6'

Stiff to hard, light gray and tan Lean Clay w/
Sand (CL)
-with abundant calcareous nodules and
siltstone fragments 6'-10'
-with ferrous nodules 8'-12'

-with fat clay pockets 10'-12'

Hard, light gray, tan, and red Lean Clay
(CL) , with calcareous nodules and siltstone
fragments

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-43

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-45
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PROJECT NO. G167-14

Elevation: 81.8

Northing: 13878745.35

Easting: 3092168.41

Survey Coordinates (TSPC, Surface):
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Pavement: 5" asphalt
Base: 2" sand and gravel
Stiff to very stiff, dark gray Sandy Silt Clay
(CL-ML)
-tan and gray, with ferrous nodules 2'-10'

-with abundant calcareous nodules and
siltstone fragments 4'-6'

Stiff to very stiff, light gray and tan Lean
Clay w/Sand (CL), with ferrous nodules and
silt partings

-with fat clay partings 12'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-44

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-46
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PROJECT NO. G167-14

Elevation: 82.2

Northing: 13878766.82

Easting: 3092722.61

Survey Coordinates (TSPC, Surface):
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Pavement: 5" asphalt
Base: 5" sand and shell
Firm to hard, dark gray Sandy Silty Clay
(CL-ML)
-gray and tan 2'-8'

Stiff to very stiff, light gray and tan Sandy
Lean Clay (CL), with silt pockets and
seams and ferrous nodules

Stiff to hard, light gray and tan Lean Clay w/
Sand (CL), with ferrous nodules

-with silt partings 14'-18'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-45

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-47
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PROJECT NO. G167-14

Elevation: 81.8

Northing: 13878789.27

Easting: 3093257.39

Survey Coordinates (TSPC, Surface):
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Pavement: 6.5" asphalt
Base: 8.5" sand and shell
Stiff, light gray Sandy Silty Clay (CL-ML),
with sand seams and roots

Very stiff to hard, light gray and tan Sandy
Lean Clay (CL), with sand seams
-with roots and ferrous stains 4'-6'
-with sand pockets 6'-8'

Light gray and tan Clayey Sand (SC), with
sand pockets 8'-10'

-with sand layers 11'-12', wet

Very stiff, light gray and tan Lean Clay (CL),
with ferrous nodules

Stiff to hard, reddish brown and light gray
Fat Clay (CH), with slickensides, abundant
siltstone fragments, and calcareous
nodules

Termination depth = 21 feet.
*Previous Boring B-26 in AEC Report
G195-09
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-46

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 1/29/2010

BORING DRILLED TO 21 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 12 FEET WHILE DRILLING
WATER LEVEL AT 14 FEET AFTER COMPLETE

DRILLED BY JH DRAFTED BY CHL LOGGED BY CHL

PLATE A-48
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PROJECT NO. G167-14

Elevation: 82.8

Northing: 13878825.52

Easting: 3093734.22

Survey Coordinates (TSPC, Surface):
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Pavement: 5" asphalt
Base: 2.5" sand and gravel
Stiff to hard, gray and brown Lean Clay w/
Sand (CL)
-with silty sand seams 0'-2'
-with calcareous nodules 2'-8', and silt
partings 2'-6'

-with fat clay pockets 10'-14'

-with silty sand pockets 12'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-47

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-49
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PROJECT NO. G167-14

Elevation: 81.3

Northing: 13878413.58

Easting: 3091646.76

Survey Coordinates (TSPC, Surface):
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Pavement: 8" asphalt
Base: 6" sand and gravel
Fill: stiff, dark gray and brown Lean Clay w/
Sand (CL), with fat clay and silty sand
pockets
Stiff to very stiff, gray and brown Lean Clay
w/Sand (CL)
-with silty sand pockets 2'-4'

-with fat clay seams 6'-12'

-with ferrous nodules 8'-12'

Very stiff to hard, gray and red Lean Clay
(CL), with slickensides and fat clay seams

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-48

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/29/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-50

 E
LE

V
E

V
A

T
IO

N
 IN

 F
E

E
T

 D
E

P
T

H
 IN

 F
E

E
T

 S
Y

M
B

O
L

 S
A

M
P

LE
 IN

T
E

R
V

A
L

DESCRIPTION

                        .

 S
.P

.T
. B

LO
W

S
 / 

F
T

.

 -
20

0 
M

E
S

H

 D
R

Y
 D

E
N

S
IT

Y
, P

C
F

 M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

, %

 L
IQ

U
ID

 L
IM

IT

 P
LA

S
T

IC
 L

IM
IT

 P
LA

S
T

IC
IT

Y
 IN

D
E

X

SHEAR STRENGTH, TSF

0.5 1 1.5 2
Torvane
Pocket Penetrometer
Unconfined Compression
Confined Compression

PROJECT NO. G167-14

Elevation: 81.5

Northing: 13878542.77

Easting: 3091984.29

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 4" sand and gravel
Stiff to hard, gray and brown Sandy Lean
Clay (CL), with abundant silt and sand
partings
-with ferrous nodules 2'-6'
-with calcareous nodules 4'-6'

Very stiff to hard, gray and tan Lean Clay
w/Sand (CL), with ferrous nodules
-with silt partings 6'-10'

-with calcareous nodules 12'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-49

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-51
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PROJECT NO. G167-14

Elevation: 81.9

Northing: 13878436.92

Easting: 3092460.92

Survey Coordinates (TSPC, Surface):



80

76

72

68

64

60

56

0

4

8

12

16

20

24

28

Pavement: 6" asphalt
Base: 3" sand and gravel
Stiff to very stiff, gray and brown Sandy
Lean Clay (CL), with abundant silt and
sand partings and calcareous nodules
-with ferrous nodules 2'-6'

Very stiff to hard, gray Lean Clay w/Sand
(CL), with sand seams and ferrous nodules

-lihgt gray and tan 8'-10'

-with calcareous nodules 10'-12'

Very stiff to hard, gray and tan Lean Clay
(CL), with slickensides and calcareous
nodules
-gray, red, and tan 14'-18', with sand
pockets 14'-16'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-50

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-52
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PROJECT NO. G167-14

Elevation: 81.1

Northing: 13878457.88

Easting: 3093024.69

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 6" sand and gravel
Gray and dark gray Sandy Silt (ML)
-with roots 1'-2'
-with abundant clay pockets 2'-4'

Stiff to hard, gray and tan Sandy Lean Clay
(CL), with abundant sand pockets

Light tan Silty Clayey Sand (SC-SM), with
clay pockets

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-51

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-53
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PROJECT NO. G167-14

Elevation: 81.6

Northing: 13878487.78

Easting: 3093513.20

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" asphalt
Base: 4" sand and gravel
Stiff to very stiff, brown Sandy Silty Clay
(CL-ML), with fat clay seams
Very stiff to hard, dark brown Lean Clay w/
Sand (CL), with slickensides and fat clay
seams
-gray and brown 4'-6', with silty sand
pockets 4'-8'
-gray and tan 6'-10'

-gray, red, and tan 10'-15', with silt pockets
10'-12'

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-52

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-54
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PROJECT NO. G167-14

Elevation: 80.7

Northing: 13878104.99

Easting: 3091656.15

Survey Coordinates (TSPC, Surface):
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Pavement: 7" asphalt
Base: 4" sand and gravel
Fill: stiff to very stiff, dark gray Sandy Lean
Clay (CL), with wood pieces
Stiff to hard, dark gray Lean Clay w/Sand
(CL), with ferrous nodules and silt partings
-with siltstone fragments 4'-6'

-gray and tan 6'-10'

-with silt pockets 8'-10'

Very stiff to hard, tan, brown, and light gray
Fat Clay (CH), with slickensides, ferrous
and calcareous nodules, and siltstone
fragments

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-53

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-55
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PROJECT NO. G167-14

Elevation: 82.2

Northing: 13878028.82

Easting: 3092004.17

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 3" shell, sand, and gravel
Stiff to very stiff, tan and gray Sandy Silty
Clay (CL-ML)

Stiff to very stiff, tan and light gray Lean
Clay w/Sand (CL), with silt partings and
ferrous nodules

-with silt pockets 8'-10'

Very stiff to hard, light gray, tan, and red
Fat Clay (CH)
-with silt pockets and ferrous nodules 10'-
14'

-with silt partings 16'-18'

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-54

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-56
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PROJECT NO. G167-14

Elevation: 81.4

Northing: 13878125.97

Easting: 3092233.25

Survey Coordinates (TSPC, Surface):
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Pavement: 6" asphalt
Base: 3" sand and shell
Gray Sandy Silt (ML), with clay partings
-with silt seams 2'-4'

-with vertical silt seams and ferrous
nodules 4'-6'

Very stiff, tan, red, and light gray Lean Clay
w/Sand (CL), with silt pockets and ferrous
nodules

-with silty clay seams 12'-14'

Termination depth = 14 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-55

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 14 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-57
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PROJECT NO. G167-14

Elevation: 81.6

Northing: 13878149.22

Easting: 3092836.67

Survey Coordinates (TSPC, Surface):



80

76

72

68

64

60

56

0

4

8

12

16

20

24

28

Pavement: 6" asphalt
Base: 9" sand and shell
Fill: dark gray Sandy Silt (ML), with clay
partings and wood pieces

Very stiff to hard, dark gray Sandy Lean
Clay (CL), with ferrous nodules and silt
partings
-light gray and tan 6'-12'

Light gray and tan Poorly Graded Sand w/
Silt (SP-SM), with clay seams

Light gray and tan Clayey Sand (SC), with
vertical silt seams

Very stiff, light gray and tan Lean Clay (CL),
with ferrous nodules and silty clay seams

Termination depth = 18 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-56

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 18 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-58
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PROJECT NO. G167-14

Elevation: 82.4

Northing: 13878164.34

Easting: 3093337.93

Survey Coordinates (TSPC, Surface):
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Pavement: 5.5" asphalt
Base: 6.5" sand and shell
Tan Silty Sand (SM)
Hard, tan Sandy Lean Clay (CL), with silt
partings and ferrous nodules

Tan and light gray Clayey Sand (SC), with
silt partings
-with vertical silt seams 8'-10'

Hard, light gray and tan Fat Clay (CH), with
silt pockets and ferrous nodules

Termination depth = 15 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-57

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-59
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PROJECT NO. G167-14

Elevation: 82.5

Northing: 13878243.08

Easting: 3093775.69

Survey Coordinates (TSPC, Surface):
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Pavement: 6.5" concrete
Fill: very stiff, gray Sandy Lean Clay (CL),
with ferrous nodules

Drilling Encountered Underground Utility;
Termination depth = 3.5 feet.

PROJECT: Waterline Replacement in Antoine Forest Area BORING B-58

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/4/2014

BORING DRILLED TO 3.5 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT N/A FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-60
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PROJECT NO. G167-14

Elevation: 70.6

Northing: 13877707.22

Easting: 3090168.33

Survey Coordinates (TSPC, Surface):
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Pavement: 8" concrete
Base: 1" sand
Fill: very stiff to hard, dark gray Lean Clay
w/Sand (CL), with silt partings and ferrous
nodules
-with wood pieces 0'-2'
-light gray and tan, with abundant
calcareous nodules and siltstone fragments
2'-4'
Firm to hard, light gray and tan Silty Clay
(CL-ML)
-with abundant siltstone fragments and
calcareous and ferrous nodules 4'-6'
-red, brown, and light gray 6'-12'

-boring cave in at 11' after drilling was
completed
Hard, red, brown, and light gray Fat Clay
(CH), wet
-with abundant siltstone fragments and
calcareous nodules 12'-14'

Termination depth = 15 feet.

72

87

114

108

16

13

13

18

18

21

17

23

36

27

15

22

21

5

PROJECT: Waterline Replacement in Antoine Forest Area BORING B-59

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/4/2014

BORING DRILLED TO 15 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 12 FEET WHILE DRILLING
WATER LEVEL AT 11 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-61
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PROJECT NO. G167-14

Elevation: 71.2

Northing: 13877753.77

Easting: 3090663.09

Survey Coordinates (TSPC, Surface):
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Pavement: 6.5" concrete
Base: 3.5" sand
Very stiff, tan and light gray Lean Clay w/
Sand (CL), with ferrous nodules and silt
partings

Stiff to very stiff, light gray, tan, and red
Lean Clay (CL), with silt partings,
calcareous nodules, and siltstone
fragments

Red, brown, and light gray Silt w/Sand
(ML), with clay partings and siltstone
fragments
-with calcareous nodules 16'-18'

-wet at 18'

Termination depth = 20 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-60

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/4/2014

BORING DRILLED TO 20 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 18 FEET WHILE DRILLING
WATER LEVEL AT N/A FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-62
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PROJECT NO. G167-14

Elevation: 77.0

Northing: 13877770.49

Easting: 3091087.95

Survey Coordinates (TSPC, Surface):
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Pavement: 4" asphalt
Base: 5" sand and shell
Dark gray Silty Sand (SM)
Very stiff to hard, dark gray Lean Clay (CL),
 with silt partings and pockets

Gray and light gray Clayey Sand (SC), with
vertical silt seams and roots

Medium dense, light gray Silty Sand (SM)
-boring cave in at 9.7' after drilling was
completed
-wet at 10.5'
Termination depth = 12 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-61

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 11/11/2014

BORING DRILLED TO 12 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 10.5 FEET WHILE DRILLING
WATER LEVEL AT 9.7 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB

PLATE A-63
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PROJECT NO. G167-14

Elevation: 82.80

Northing: 13877247.95

Easting: 3094708.63

Survey Coordinates (TSPC, Surface):
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Pavement: 8" asphalt
Base: 4" sand and shell
Light gray and tan Silty Sand (SM)
Very stiff to hard, tan and light gray Lean
Clay (CL), with silt partings and ferrous
nodules

Loose to medium dense, light gray and tan
Clayey Sand (SC)
-with vertical silt seams 8'-12'

-boring cave in at 9.7' after drilling was
completed
-with abundant silt partings 12'-14', wet at
12'

Termination depth = 15.5 feet.
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PROJECT: Waterline Replacement in Antoine Forest Area BORING B-62

COH WBS No. S-000035-0196-3 TYPE 4" Dry Auger DATE 10/30/2014

BORING DRILLED TO 15.5 FEET WITHOUT DRILLING FLUID
WATER ENCOUNTERED AT 12 FEET WHILE DRILLING
WATER LEVEL AT 9.7 FEET AFTER COMPLETE

DRILLED BY J. H. Drilling DRAFTED BY RJM LOGGED BY MRB
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PROJECT NO. G167-14

Elevation: 82.2

Northing: 13877482.35

Easting: 3094627.36

Survey Coordinates (TSPC, Surface):



Symbol Description

Strata symbols

Paving

Fill

High plasticity
clay

Low plasticity
clay

Silt

Silty sand

Poorly graded sand
with silt

Silty low plasticity
clay

Poorly graded clayey
silty sand

Clayey sand

Misc. Symbols

Pocket Penetrometer

Unconfined Compression

Confined Compression

Water table depth
during drilling

Subsequent water
table depth

Symbol Description

Torvane

Soil Samplers

Rock core

Auger

Undisturbed thin wall
Shelby tube

Standard penetration test

KEY TO SYMBOLS
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B-1 1 0 0.417 R Pavement: 5" concrete
2 0.417 0.667 AG Base: 3" sand
3 0.667 2 UD 11 50 17 33 76 2.25 Fat Clay w/Sand (CH)
4 2 4 UD 12 121 4.50 2.25 Fat Clay w/Sand (CH)
5 4 6 UD 12 2.25 Fat Clay w/Sand (CH)
6 6 8 UD 17 2.25 Fat Clay (CH)
7 8 10 UD 23 57 23 34 94 2.25 Fat Clay (CH)
8 10 12 UD 20 2.00 Fat Clay (CH)
9 12 14 UD 23 2.25 Fat Clay (CH)

10 14 15 UD 22 106 37 17 20 91 0.65 (10) 1.13 Lean Clay (CL)
B-2 1 0 0.5 R Pavement: 6" concrete

2 0.5 1 UD Fat Clay w/Sand (CH)
3 1 2 UD 22 102 53 19 34 78 0.96 1.25 Fat Clay w/Sand (CH)
4 2 4 UD 20 1.25 Fat Clay w/Sand (CH)
5 4 6 UD 14 2.25 Sandy Lean Clay (CL)
6 6 8 UD 14 2.25 Sandy Lean Clay (CL)
7 8 10 UD 21 2.25 Fat Clay (CH)
8 10 12 UD 21 107 51 20 31 95 1.91 (7) 2.25 Fat Clay (CH)
9 12 14 UD 25 2.25 Fat Clay (CH)

B-3 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 2 UD 15 117 46 16 30 76 5.50 2.25 Lean Clay w/Sand (CL)
3 2 4 UD 11 2.25 Lean Clay w/Sand (CL)
4 4 6 UD 12 2.25 Fat Clay (CH)
5 6 8 UD 15 2.25 Fat Clay (CH)
6 8 10 UD 21 107 52 19 33 92 1.58 (6) 1.63 Fat Clay (CH)
7 10 12 UD 10 2.25 Silt (ML)

B-4 1 0 0.5 R Pavement: 6" concrete
2 0.5 2 UD 14 24 16 8 70 1.63 Lean Clay w/Sand (CL)
3 2 4 UD 17 111 1.13 1.50 Lean Clay w/Sand (CL)
4 4 6 UD 16 1.63 Lean Clay w/Sand (CL)
5 6 8 UD 16 1.75 Lean Clay w/Sand (CL)
6 8 10 UD 23 52 20 32 94 1.75 Fat Clay (CH)
7 10 12 UD 25 102 2.14 (7) 1.75 Fat Clay (CH)

B-5 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 2 UD 9 29 15 14 64 1.88 Sandy Lean Clay (CL)
3 2 4 UD 10 120 3.50 2.25 Sandy Lean Clay (CL)
4 4 6 UD 9 2.25 Sandy Lean Clay (CL)
5 6 8 UD 11 2.25 Sandy Lean Clay (CL)
6 8 10 UD 15 30 14 16 67 1.50 Sandy Lean Clay (CL)

SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

7 10 12 UD 14 115 0.41 (7) 1.00 Sandy Lean Clay (CL)
8 12 13 UD 8 Light gray Silty Sand (SM)

B-6 1 0 0.417 R Pavement: 5" concrete
2 0.417 2 UD 9 31 14 17 59 2.25 Sandy Lean Clay (CL)
3 2 4 UD 11 120 2.27 2.25 Sandy Lean Clay (CL)
4 4 6 UD 12 2.25 Sandy Lean Clay (CL)
5 6 8 UD 14 1.63 Sandy Lean Clay (CL)
6 8 10 UD 7 116 21 18 3 47 0.94 (6) 1.75 Silty Sand (SM)
7 10.5 12 SS 41 7 48 Silty Sand (SM)
8 12 14 AG Fat Clay (CH)
9 14 16 AG 18 Fat Clay (CH)

10 16 17 AG 20 Fat Clay (CH)
B-7 1 0 0.542 R Pavement: 6.5" concrete

2 0.542 2 UD 16 113 43 15 28 73 4.70 2.25 Lean Clay w/Sand (CL)
3 2 4 UD 12 2.25 Lean Clay w/Sand (CL)
4 4 6 UD 10 2.25 Lean Clay w/Sand (CL)
5 6 8 UD 12 2.25 Lean Clay w/Sand (CL)
6 8 10 UD 21 2.25 Fat Clay (CH)
7 10 12 UD 21 108 70 23 47 95 2.90 (7) 2.25 Fat Clay (CH)
8 12 13 UD 22 2.25 Fat Clay (CH)

B-8 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 2 UD 8 33 13 18 55 2.25 Sandy Lean Clay (CL)
3 2 4 UD 9 112 3.50 2.25 Sandy Lean Clay (CL)
4 4 6 UD 11 2.25 Sandy Lean Clay (CL)
5 6 8 UD 12 2.25 Sandy Lean Clay (CL)
6 8 10 UD 10 111 23 20 3 23 0.51 (6) 1.13 Silty Sand (SM)
7 10.5 12 SS 16 9 Silty Sand (SM)
8 12 13.5 SS 21 19 Poorly Graded Sand w/Silt (SP-SM)
9 13.5 15 SS 16 22 8 Poorly Graded Sand w/Silt (SP-SM)

B-9 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 2 UD 12 36 14 22 77 2.25 Lean Clay w/Sand (CL)
3 2 4 UD 17 116 1.81 1.75 Lean Clay w/Sand (CL)
4 4 6 UD 14 1.88 Lean Clay w/Sand (CL)
5 6 8 UD 13 1.25 Sandy Silty Clay (CL-ML)
6 8 10 UD 14 1.38 Sandy Silty Clay (CL-ML)
7 10 12 UD 14 116 0.38 (7) 0.75 Sandy Silty Clay (CL-ML)
8 12 13 UD 17 22 16 6 57 0.38 0.50 Sandy Silty Clay (CL-ML)

B-10 1 0 0.479 R Pavement: 5.75" concrete
2 0.479 2 UD 13 33 15 18 52 1.25 Sandy Lean Clay (CL)
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

3 2 4 UD 18 109 1.22 1.13 Sandy Lean Clay (CL)
4 4 6 UD 16 1.50 Sandy Lean Clay (CL)
5 6 8 UD 14 1.75 Sandy Lean Clay (CL)
6 8 10 UD 16 1.25 Sandy Lean Clay (CL)
7 10 12 UD 17 111 NP NP NP 26 0.40 (7) 0.50 Silty Sand (SM)
8 12 14 UD 20 2.25 Fat Clay (CH)
9 14 15 UD 21 2.25 Fat Clay (CH)

B-11 1 0 0.625 R Pavement: 7.5 concrete
2 0.625 2 UD 18 111 35 13 22 80 1.55 1.25 Lean Clay w/Sand (CL)
3 2 4 UD 17 1.75 Lean Clay w/Sand (CL)
4 4 6 UD 17 2.00 Lean Clay w/Sand (CL)
5 6 8 UD 17 2.13 Lean Clay w/Sand (CL)
6 8 10 UD 27 104 0.98 (6) Fat Clay (CH)
7 10 12 UD 28 68 28 40 99 2.25 Fat Clay (CH)

B-12 1 0 0.646 R Pavement: 7.75" concrete
2 0.646 2 UD 27 98 65 21 44 98 1.17 1.38 Sandy Fat Clay (CH)
3 2 4 UD 15 2.00 Sandy Fat Clay (CH)
4 4 6 UD 16 2.25 Sandy Fat Clay (CH)
5 6 8 UD 15 2.13 Sandy Fat Clay (CH)
6 8 10 UD 15 28 21 7 31 1.75 Silty Clayey Sand (SC-SM)
7 10 12 UD 12 113 0.50 (7) 0.75 Silty Clayey Sand (SC-SM)
8 12.5 SS UD 16 8 14 Silty Clayey Sand (SC-SM)

B-13 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 14 25 14 11 58 1.75 Sandy Lean Clay (CL)
3 2 4 UD 14 1.00 Sandy Lean Clay (CL)
4 4 6 UD 19 106 0.79 (3) 1.00 Sandy Lean Clay (CL)
5 6 8 UD 14 2.25 Sandy Lean Clay (CL)
6 8 10 UD 13 28 18 10 28 2.25 Clayey Sand (SC)
7 10.5 12 SS 15 15 Poorly Graded Sand w/Silt (SP-SM)
8 12.5 14 SS 16 7 Poorly Graded Sand w/Silt (SP-SM)
9 14.5 16 SS 23 22 Poorly Graded Sand w/Silt (SP-SM)

10 16 17.5 SS 17 23 NP NP NP 8 Poorly Graded Sand w/Silt (SP-SM)
11 17.5 19 SS 18 25 Poorly Graded Sand w/Silt (SP-SM)

B-14 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 11 38 12 25 61 2.25 Sandy Lean Clay (CL)
3 2 4 UD 12 123 5.40 2.25 Sandy Lean Clay (CL)
4 4 6 UD 10 2.25 Sandy Lean Clay (CL)
5 6 8 UD 9 2.25 Sandy Lean Clay (CL)
6 8 10 UD 9 2.25 Sandy Lean Clay (CL)
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

7 10 12 UD 16 111 56 3.40 (7) 2.25 Sandy Lean Clay (CL)
8 12.5 14 SS 19 9 Silty Sand (SM)
9 14 15.5 SS 14 18 Silty Sand (SM)

10 15.5 17 SS 15 20 Silty Sand (SM)
B-15 1 0 0.458 R Pavement: 5.5" concrete

2 0.458 2 UD 14 118 38 15 23 75 2.31 2.00 Lean Clay w/Sand (CL)
3 2 4 UD 13 2.25 Lean Clay w/Sand (CL)
4 4 6 UD 14 1.88 Lean Clay w/Sand (CL)
5 6 8 UD 17 1.50 Lean Clay w/Sand (CL)
6 8 10 UD 20 109 47 15 32 78 1.42 (6) 1.38 Lean Clay w/Sand (CL)
7 10 12 UD 18 1.00 Lean Clay w/Sand (CL)
8 12 14 UD 19 1.75 Fat Clay (CH)
9 14 16 UD 15 2.25 Fat Clay (CH)

10 16 18 UD 26 98 58 24 34 98 1.16 (11) 2.00 Fat Clay (CH)
B-16 1 0 0.5 R Pavement: 6" concrete

2 0.5 2 UD 14 36 15 21 62 1.75 Sandy Lean Clay (CL) 
3 2 4 UD 12 123 1.87 2.25 Sandy Lean Clay (CL) 
4 4 6 UD 15 1.25 Sandy Lean Clay (CL) 
5 6 8 UD 17 1.38 Sandy Lean Clay (CL) 
6 8 10 UD 13 116 26 13 13 39 0.58 (6) 0.75 Clayey Sand (SC)
7 10 12 UD 14 1.00 Clayey Sand (SC)
8 12 14 UD 14 120 0.52 (7) 0.50 Clayey Sand (SC)
9 14 16 UD 25 1.50 Lean Clay (CL)

10 16 17 UD 23 36 18 18 93 1.25 Lean Clay (CL)
B-17 1 0 0.521 R Pavement: 6.25" concrete

2 0.521 2 UD 13 120 31 15 16 66 1.99 2.00 Sandy Lean Clay (CL)
3 2 4 UD 15 1.50 Sandy Lean Clay (CL)
4 4 6 UD 14 2.00 Sandy Lean Clay (CL)
5 6 8 UD 15 1.63 Sandy Lean Clay (CL)
6 8 10 UD 15 117 0.60 (6) 0.63 Silty Clayey Sand (SC-SM)
7 10 12 UD 18 22 17 5 31 0.75 Silty Clayey Sand (SC-SM)
8 12 14 UD 23 1.25 Silty Clayey Sand (SC-SM)/Fat Clay (CH)
9 14 16 UD 25 1.88 Fat Clay (CH)

10 16 18 UD 27 98 0.99 (11) 1.75 Fat Clay (CH)
B-18 1 0 0.5 R Pavement: 6" concrete

2 0.5 2 UD 16 115 37 14 23 74 2.21 1.13 Lean Clay w/Sand (CL)
3 2 4 UD 16 1.50 Lean Clay w/Sand (CL)
4 4 6 UD 16 1.38 Lean Clay w/Sand (CL)
5 6 8 UD 16 1.25 Lean Clay w/Sand (CL)
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

6 8 10 UD 18 109 0.62 (6) 1.13 Lean Clay w/Sand (CL)
7 10 12 UD 19 30 13 17 81 1.25 Lean Clay w/Sand (CL)
8 12 14 UD 43 2.25 Fat Clay (CH)
9 14 16 UD 25 2.00 Fat Clay (CH)

10 16 18 UD 23 105 62 23 39 93 1.32 (11) 2.13 Fat Clay (CH)
B-19 1 0 0.5 R Pavement: 6" concrete

2 0.5 2 UD 18 51 15 36 78 1.38 Fat Clay w/Sand (CH)
3 2 4 UD 18 113 1.14 1.38 Fat Clay w/Sand (CH)
4 4 6 UD 21 0.88 Fat Clay w/Sand (CH)
5 6 8 UD 19 1.50 Fat Clay w/Sand (CH)
6 8 10 UD 20 112 0.95 (6) 1.25 Fat Clay w/Sand (CH)
7 10 12 UD 28 62 23 39 99 2.25 Fat Clay (CH)
8 12 14 UD 24 2.25 Fat Clay (CH)
9 14 16 UD 22 2.25 Fat Clay (CH)

10 16 18 UD 22 2.25 Fat Clay (CH)
11 18 19 UD 23 105 53 20 33 88 1.16 (12) 2.25 Fat Clay (CH)

B-20 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 0.625 AG Base: 2" sand
3 0.625 2 UD 10 32 14 18 59 2.25 Sandy Lean Clay (CL)
4 2 4 UD 14 119 2.49 2.00 Sandy Lean Clay (CL)
5 4 6 UD 14 1.75 Sandy Lean Clay (CL)
6 6 8 UD 18 1.50 Sandy Lean Clay (CL)
7 8 10 UD 26 2.00 Lean Clay w/Sand (CL)
8 10 12 UD 26 100 44 16 28 84 1.12 (7) 1.75 Lean Clay w/Sand (CL)
9 12 13 UD 31 1.75 Lean Clay w/Sand (CL)

B-21 1 0 0.542 R Pavement: 6.5" concrete
2 0.542 2 UD 16 113 39 15 24 80 1.65 2.00 Lean Clay w/Sand (CL)
3 2 4 UD 15 2.25 Lean Clay w/Sand (CL)
4 4 6 UD 16 1.50 Lean Clay w/Sand (CL)
5 6 8 UD 15 1.75 Lean Clay w/Sand (CL)
6 8 10 UD 17 113 33 13 20 74 0.88 (6) 1.00 Lean Clay w/Sand (CL)
7 10 12 UD 21 1.00 Lean Clay w/Sand (CL)
8 12 14 UD 20 0.75 Fat Clay (CH)
9 14 16 UD 27 2.00 Fat Clay (CH)

10 16 18 UD 24 2.25 Fat Clay (CH)
11 18 20 UD 24 102 62 24 38 98 1.40 (13) 2.25 Fat Clay (CH)
12 20 21 UD 21 2.25 Fat Clay (CH)

B-22 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 14 119 35 15 20 70 1.65 2.25 Lean Clay w/Sand (CL)
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

3 2 4 UD 16 2.13 Lean Clay w/Sand (CL)
4 4 6 UD 18 1.13 Lean Clay w/Sand (CL)
5 6 8 UD 18 49 16 33 85 1.38 Lean Clay w/Sand (CL)
6 8 10 UD 17 2.00 Lean Clay w/Sand (CL)
7 10 12 UD 19 1.13 Sandy Silty Clay (CL-ML)
8 12 13 UD 23 104 27 22 5 75 0.36 0.50 Sandy Silty Clay (CL-ML)

B-23 1 0 0.667 R Pavement: 8" concrete
2 0.667 2 UD 14 32 13 19 64 1.75 Sandy Lean Clay (CL)
3 2 4 UD 11 119 2.60 2.25 Sandy Lean Clay (CL)
4 4 6 UD 11 2.25 Sandy Lean Clay (CL)
5 6 8 UD 13 1.50 Sandy Lean Clay (CL)
6 8 10 UD 14 1.13 Silty Sand (SM)
7 10 12 UD 16 119 19 18 1 23 0.30 0.75 Silty Sand (SM)
8 12 13 UD 18 Silty Sand (SM)

B-24 1 0 0.458 R Pavement: 5.5" concrete
2 0.458 2 UD 18 1.25 Sandy Lean Clay (CL)
3 2 4 UD 16 118 35 14 21 68 1.49 1.13 Sandy Lean Clay (CL)
4 4 6 UD 12 2.25 Sandy Lean Clay (CL)
5 6 8 UD 22 1.25 Fat Clay (CH)
6 8 10 UD 26 2.00 Fat Clay (CH)
7 10 12 UD 23 103 58 21 37 99 0.98 (7) 2.00 Fat Clay (CH)
8 12 13 UD 19 2.25 Fat Clay (CH)

B-25 1 0 0.5 R Pavement: 6" concrete
2 0.5 2 UD 19 51 18 33 79 1.38 Fat Clay w/Sand (CH)
3 2 4 UD 17 115 0.70 1.13 Fat Clay w/Sand (CH)
4 4 6 UD 13 1.38 Fat Clay w/Sand (CH)
5 6 8 UD 27 1.63 Fat Clay (CH)
6 8 10 UD 29 1.50 Fat Clay (CH)
7 10 12 UD 27 99 1.05 (7) 2.00 Fat Clay (CH)
8 12 13 UD 21 62 25 37 100 1.75 Fat Clay (CH)

B-26 1 0 0.604 R Pavement: 7.5" concrete
2 0.604 2 UD 18 50 15 35 72 1.50 Fat Clay w/ Sand (CH)
3 2 4 UD 15 117 2.36 2.00 Fat Clay w/ Sand (CH)
4 4 6 UD 17 1.75 Fat Clay w/ Sand (CH)
5 6 8 UD 18 1.38 Lean Clay w/Sand (CL)
6 8 10 UD 16 2.25 Lean Clay w/Sand (CL)
7 10 12 UD 21 107 32 18 14 73 0.62 (7) 0.75 Lean Clay w/Sand (CL)
8 12 14 UD 23 0.63 Lean Clay w/Sand (CL)
9 14 15 UD 20 0.88 Lean Clay w/Sand (CL)
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SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

B-27 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 14 55 16 39 79 2.25 Fat Clay w/Sand (CH)
3 2 4 UD 12 117 3.40 2.25 Fat Clay w/Sand (CH)
4 4 6 UD 11 2.25 Fat Clay w/Sand (CH)
5 6 8 UD 23 2.25 Fat Clay (CH)
6 8 10 UD 25 2.25 Fat Clay (CH)
7 10 12 UD 26 100 1.79 (7) 2.25 Fat Clay (CH)
8 12 14 UD 23 57 24 33 97 2.25 Fat Clay (CH)
9 14 15 UD 23 2.25 Fat Clay (CH)

B-28 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 12 39 14 25 75 2.25 Lean Clay w/Sand (CL)
3 2 4 UD 17 2.00 Lean Clay w/Sand (CL)
4 4 6 UD 16 2.00 Lean Clay w/Sand (CL)
5 6 8 UD 17 1.88 Lean Clay w/Sand (CL)
6 8 10 UD 23 106 0.84 (6) 2.13 Fat Clay (CH)
7 10 12 UD 19 55 22 33 91 2.25 Fat Clay (CH)
8 12 13 UD 22 2.25 Fat Clay (CH)

B-29 1 0 0.625 R Pavement: 7.5" concrete
2 0.625 2 UD 16 43 15 28 77 1.75 Lean Clay w/Sand (CL)
3 2 4 UD 14 118 1.99 2.25 Lean Clay w/Sand (CL)
4 4 6 UD 15 1.88 Lean Clay w/Sand (CL)
5 6 8 UD 22 1.63 Lean Clay (CL)
6 8 10 UD 31 1.25 Lean Clay (CL)
7 10 12 UD 31 95 34 17 17 93 0.68 (7) 1.75 Lean Clay (CL)
8 12 13 UD 26 1.63 Lean Clay (CL)

B-30 1 0 0.604 R Pavement: 7.25" concrete
2 0.604 2 UD 16 115 36 15 21 78 1.88 2.13 Lean Clay w/Sand (CL)
3 2 4 UD 14 1.88 Lean Clay w/Sand (CL)
4 4 6 UD 14 2.25 Lean Clay w/Sand (CL)
5 6 8 UD 19 2.25 Lean Clay w/Sand (CL)
6 8 10 UD 26 102 44 15 29 89 0.65 (6) 1.63 Lean Clay (CL)
7 10 12 UD 23 1.25 Lean Clay (CL)
8 12 14 UD 27 2.13 Lean Clay (CL)
9 14 15 UD 24 0.21 0.63 Silty Sand (SM)

B-31 1 0 0.5 R Pavement: 6" concrete
2 0.5 2 UD 15 112 38 15 23 79 0.55 1.25 Lean Clay w/Sand (CL)
3 2 4 UD 21 1.00 Lean Clay w/Sand (CL)
4 4 6 UD 21 1.25 Lean Clay w/Sand (CL)
5 6 8 UD 21 1.38 Lean Clay w/Sand (CL)

PLATE A-75



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

6 8 10 UD 25 102 0.97 (6) 1.25 Lean Clay (CL)
7 10 12 UD 26 36 19 17 89 1.38 Lean Clay (CL)
8 12 14 UD 28 1.63 Lean Clay (CL)

B-32 1 0 0.583 R Pavement: 7" concrete
2 0.583 2 UD 11 36 14 22 62 2.25 Sandy Lean Clay (CL)
3 2 4 UD 13 2.13 Sandy Lean Clay (CL)
4 4 6 UD 16 116 1.54 2.00 Sandy Lean Clay (CL)
5 6 8 UD 15 2.00 Sandy Lean Clay (CL)
6 8 10 UD 16 114 1.44 (6) 1.63 Sandy Lean Clay (CL)
7 10 12 UD 30 58 22 36 78 1.50 Fat Clay w/Sand (CH)
8 12 13 UD 28 1.75 Fat Clay w/Sand (CH)

B-33 1 0 2 UD 14 29 17 12 52 2.25 Fill: Sandy Lean Clay (CL)
2 2 4 UD 17 114 0.47 1.13 Lean Clay w/ Sand (CL)
3 4 6 UD 13 1.63 Lean Clay w/ Sand (CL)
4 6 8 UD 21 1.88 Lean Clay w/ Sand (CL)
5 8 10 UD 17 31 15 16 76 1.00 Lean Clay w/ Sand (CL)
6 10 12 UD 17 115 2.36 (7) 2.25 Fat Clay (CH)
7 12 14 UD 18 2.25 Fat Clay (CH)

B-34 1 0 0.5 R Pavement: 6" asphalt
2 0.5 2 AG 25 39 34 5 31 2.25 Base: 42" lime-stabilized silty clayey sand 
3 2 4 AG Base to 3'/Lean Clay w/Sand (CL)
4 4 6 UD 19 112 1.10 (5) 1.38 Lean Clay w/Sand (CL)
5 6 8 UD 18 47 14 33 76 1.25 Lean Clay w/Sand (CL)
6 8 10 UD 16 2.13 Fat Clay (CH)
7 10 12 UD 20 1.75 Fat Clay (CH)
8 12 14 UD 26 106 0.88 (7) 1.88 Fat Clay (CH)
9 14 15 UD 21 71 29 42 98 2.13 Fat Clay (CH)

B-35 1 0 0.542 AG Pavement: 6.5" asphalt
2 0.542 0.792 AG Base: 3" clayey sand
3 0.792 2 UD 14 16 15 1 69 2.25 Sandy Silt (SM)
4 2 4 UD 23 101 0.43 0.50 Lean Clay w/Sand (CL)
5 4 6 UD 21 1.00 Lean Clay w/Sand (CL)
6 6 8 UD 17 45 14 31 74 1.38 Lean Clay w/Sand (CL)
7 8 10 UD 17 117 1.12 (6) 1.63 Lean Clay w/Sand (CL)
8 10 12 UD 17 1.75 Lean Clay w/Sand (CL)
9 12 14 UD 16 32 15 17 48 1.50 Clayey Sand (SC)

10 14 16 UD 19 112 2.33 (11) 2.25 Fat Clay (CH)
11 16 18 UD 22 1.75 Fat Clay (CH)

B-36 1 0 0.5 AG Pavement: 6" asphalt

PLATE A-76



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

2 0.5 0.75 AG Base: 3" silty sand with small gravel
3 0.75 2 AG 11 18 17 1 64 Sandy Silt (ML)
4 2 4 UD 16 1.38 Lean Clay w/Sand (CL)
5 4 6 UD 13 2.13 Lean Clay w/Sand (CL)
6 6 8 UD 15 119 34 14 20 77 1.41 (3) 1.50 Lean Clay w/Sand (CL)
7 8 10 UD 19 1.75 Lean Clay w/Sand (CL)
8 10 12 UD 17 1.75 Fat Clay (CH)
9 12 14 UD 15 115 2.09 (9) 2.25 Fat Clay (CH)

10 14 15 UD 20 60 22 38 2.25 Fat Clay (CH)
B-37 1 0 0.667 AG Pavement: 8" asphalt

2 0.667 0.917 AG Base: 3" sand and gravel
3 0.917 2 UD 25 29 15 14 72 0.38 Lean Clay w/Sand (CL)
4 2 4 UD 20 106 0.36 0.63 Lean Clay w/Sand (CL)
5 4 6 UD 21 0.50 Lean Clay w/Sand (CL)
6 6 8 UD 21 45 14 31 80 1.38 Lean Clay w/Sand (CL)
7 8 10 UD 15 2.13 Lean Clay w/Sand (CL)
8 10 12 UD 18 113 2.21 (7) 2.00 Fat Clay (CH)
9 12 14 UD 23 1.75 Fat Clay (CH)

10 14 15 UD 33 66 25 41 95 1.13 Fat Clay (CH)
B-38 1 0 0.5 AG Pavement: 6" asphalt

2 0.5 0.833 AG Base: 4" sand and gravel
3 0.833 2 UD 16 25 16 9 73 1.00 Lean Clay w/ Sand (CL)
4 2 4 UD 17 114 0.67 1.13 Lean Clay w/ Sand (CL)
5 4 6 UD 16 1.50 Lean Clay w/ Sand (CL)
6 6 8 UD 16 2.13 Lean Clay w/ Sand (CL)
7 8 10 UD 17 47 13 34 80 1.75 Lean Clay w/ Sand (CL)
8 10 12 UD 21 113 1.69 (7) 1.88 Lean Clay w/ Sand (CL)
9 12 14 UD 20 2.13 Lean Clay w/ Sand (CL)

10 14 15 UD 21 2.13 Lean Clay w/ Sand (CL)
B-39 1 0 0.667 AG Pavement: 8" asphalt

2 0.667 1.083 AG Base: 5" stabilized sand and gravel
3 1.083 2 UD 9 116 25 15 13 64 1.39 2.25 Fill: Sandy Lean Clay (CL)
4 2 4 UD 11 2.25 Lean Clay w/Sand (CL)
5 4 6 UD 11 2.25 Lean Clay w/Sand (CL)
6 6 8 UD 12 120 2.19 (5) 2.25 Lean Clay w/Sand (CL)
7 8 10 UD 13 46 14 32 77 2.13 Lean Clay w/Sand (CL)
8 10 12 UD 14 2.25 Lean Clay w/Sand (CL)
9 12 14 UD 16 116 1.75 (9) 2.25 Lean Clay (CL)

10 14 15 UD 16 42 16 26 88 2.25 Lean Clay (CL)

PLATE A-77



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

B-40 1 0 0.333 AG Pavement: 4" asphalt
2 0.333 0.917 AG Base: 7" sand and crushed shell
3 0.917 2 UD 11 113 29 15 14 69 1.13 2.00 Sandy Lean Clay (CL)
4 2 4 UD 12 2.25 Sandy Lean Clay (CL)
5 4 6 UD 13 2.25 Sandy Lean Clay (CL)
6 6 8 UD 14 1.75 Sandy Lean Clay (CL)
7 8 10 UD 18 110 38 13 25 76 0.77 (6) 0.88 Lean Clay w/Sand (CL)
8 10 12 UD 15 2.25 Lean Clay w/Sand (CL)
9 12 14 UD 17 2.25 Lean Clay w/Sand (CL)

B-41 1 0 0.417 AG Pavement: 5" asphalt
2 0.417 0.667 AG Base: 3" sand, shell, and gravel
3 0.667 2 UD 12 32 14 18 77 1.75 Lean Clay w/Sand (CL) 
4 2 4 UD 16 1.50 Lean Clay w/Sand (CL) 
5 4 6 UD 15 114 0.36 (3) 1.50 Lean Clay w/Sand (CL) 
6 6 8 UD 14 1.88 Lean Clay w/Sand (CL) 
7 8 10 UD 17 1.88 Lean Clay w/Sand (CL) 
8 10 12 UD 19 112 42 14 28 78 1.38 (7) 1.75 Lean Clay w/Sand (CL) 
9 12 14 UD 19 2.25 Lean Clay w/Sand (CL) 

B-42 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 0.667 AG Base: 2" sand and shell
3 0.667 2 UD 10 Silty Sand (SM)
4 2 4 UD 14 28 14 14 1.63 Sandy Lean Clay (CL)
5 4 6 UD 15 1.38 Sandy Lean Clay (CL)
6 6 8 UD 17 109 1.16 1.38 Sandy Lean Clay (CL)
7 8 13 UD 16 44 13 21 1.25 Sandy Lean Clay (CL)
8 13 18 UD 20 1.88 Sandy Lean Clay (CL)
9 18 20 UD 23 99 32 16 16 80 0.32 0.38 Lean Clay w/Sand (CL)

10 20 22 UD 26 0.50 Lean Clay w/Sand (CL)
B-43 1 0 0.5 AG Pavement: 6" asphalt

2 0.5 0.667 AG Base: 2" sand and gravel
3 0.667 2 UD 12 117 25 19 6 66 0.91 1.50 Sandy Silty Clay (CL-ML)
4 2 4 UD 14 2.13 Sandy Silty Clay (CL-ML)
5 4 6 UD 14 2.13 Sandy Silty Clay (CL-ML)
6 6 8 UD 11 123 0.88 (5) 1.75 Lean Clay w/Sand (CL)
7 8 10 UD 15 46 14 32 83 1.75 Lean Clay w/Sand (CL)
8 10 12 UD 16 2.13 Lean Clay w/Sand (CL)
9 12 14 UD 18 2.25 Lean Clay (CL)

10 14 16 UD 20 110 48 17 31 87 2.08 (10) 2.25 Lean Clay (CL)
11 16 18 UD 17 2.25 Lean Clay (CL)

PLATE A-78



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

B-44 1 0 0.417 AG Pavement: 5" asphalt
2 0.417 0.583 AG Base: 2" sand and gravel
3 0.583 2 UD 13 112 23 17 6 68 0.77 1.75 Sandy Silt Clay (CL-ML)
4 2 4 UD 14 1.75 Sandy Silt Clay (CL-ML)
5 4 6 UD 13 1.50 Sandy Silt Clay (CL-ML)
6 6 8 UD 16 117 0.92 (5) 0.75 Lean Clay w/Sand (CL)
7 8 10 UD 16 45 14 31 81 1.50 Lean Clay w/Sand (CL)
8 10 12 UD 19 1.25 Lean Clay w/Sand (CL)
9 12 14 UD 20 1.75 Lean Clay w/Sand (CL)

B-45 1 0 0.417 AG Pavement: 5" asphalt
2 0.417 0.833 AG Base: 5" sand and shell
3 0.833 2 UD 11 22 17 5 67 2.25 Sandy Silty Clay (CL-ML)
4 2 4 UD 16 111 0.48 1.75 Sandy Silty Clay (CL-ML)
5 4 6 UD 16 1.50 Sandy Silty Clay (CL-ML)
6 6 8 UD 16 1.50 Sandy Silty Clay (CL-ML)
7 8 10 UD 21 109 37 13 24 67 0.66 (6) 0.75 Sandy Lean Clay (CL)
8 10 12 UD 18 1.38 Sandy Lean Clay (CL)
9 12 14 UD 14 2.25 Lean Clay w/Sand (CL)

10 14 16 UD 20 111 0.93 (10) 1.13 Lean Clay w/Sand (CL)
11 16 18 UD 23 42 18 24 81 2.00 Lean Clay w/Sand (CL)

B-46 1 0 0.542 AG Pavement: 6.5" asphalt
2 0.542 1.25 AG Base: 8.5" sand and shell
3 1.25 2 UD Sandy Silty Clay (CL-ML)
4 2 4 UD 11 22 15 7 0.63 Sandy Silty Clay (CL-ML)
5 4 6 UD 16 1.50 Sandy Lean Clay (CL)
6 6 8 UD 14 2.25 Sandy Lean Clay (CL)
7 8 10 UD 16 111 26 13 13 35 0.29 1.38 Clayey Sand (SC)
8 13 15 UD 20 94 2.00 Lean Clay (CL)
9 18 20 UD 23 106 53 20 33 0.78 2.25 Fat Clay (CH)

10 20 21 UD 22 2.13 Fat Clay (CH)
B-47 1 0 0.417 AG Pavement: 5" asphalt

2 0.417 0.625 AG Base: 2.5" sand and gravel
3 0.625 2 UD 13 28 15 13 71 2.25 Lean Clay w/Sand (CL)
4 2 4 UD 17 114 0.62 1.13 Lean Clay w/Sand (CL)
5 4 6 UD 16 1.50 Lean Clay w/Sand (CL)
6 6 8 UD 15 1.50 Lean Clay w/Sand (CL)
7 8 10 UD 17 114 1.36 (6) 1.63 Lean Clay w/Sand (CL)
8 10 12 UD 20 39 13 26 78 1.00 Lean Clay w/Sand (CL)
9 12 14 UD 21 1.88 Lean Clay w/Sand (CL)

PLATE A-79



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

B-48 1 0 0.667 AG Pavement: 8" asphalt
2 0.667 1.167 AG Base: 6" sand and gravel
3 1.167 2 UD 20 29 16 13 74 0.75 Fill: Lean Clay w/Sand (CL)
4 2 4 UD 21 105 0.62 0.75 Lean Clay w/Sand (CL)
5 4 6 UD 20 0.75 Lean Clay w/Sand (CL)
6 6 8 UD 23 1.00 Lean Clay w/Sand (CL)
7 8 10 UD 17 114 46 14 32 80 1.49 (6) 1.13 Lean Clay w/Sand (CL)
8 10 12 UD 16 1.13 Lean Clay w/Sand (CL)
9 12 14 UD 17 1.75 Lean Clay (CL)

10 14 16 UD 20 108 1.81 (10) 2.13 Lean Clay (CL)
11 16 18 UD 21 49 19 30 96 1.50 Lean Clay (CL)

B-49 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 0.833 AG Base: 4" sand and gravel
3 0.833 2 UD 14 25 17 8 69 1.75 Sandy Lean Clay (CL)
4 2 4 UD 13 116 0.77 1.25 Sandy Lean Clay (CL)
5 4 6 UD 13 2.13 Sandy Lean Clay (CL)
6 6 8 UD 15 1.63 Lean Clay w/Sand (CL)
7 8 10 UD 15 42 13 29 79 2.25 Lean Clay w/Sand (CL)
8 10 12 UD 16 117 1.62 (7) 1.63 Lean Clay w/Sand (CL)
9 12 14 UD 16 2.13 Lean Clay w/Sand (CL)

B-50 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 0.75 AG Base: 3" sand and gravel
3 0.75 2 UD 15 29 14 15 66 1.38 Sandy Lean Clay (CL)
4 2 4 UD 14 117 0.78 1.63 Sandy Lean Clay (CL)
5 4 6 UD 14 1.88 Sandy Lean Clay (CL)
6 6 8 UD 15 1.50 Lean Clay w/Sand (CL)
7 8 10 UD 15 118 41 13 28 78 1.68 (6) 2.00 Lean Clay w/Sand (CL)
8 10 12 UD 15 2.25 Lean Clay w/Sand (CL)
9 12 14 UD 17 2.25 Lean Clay (CL)

10 14 16 UD 19 47 17 30 92 2.25 Lean Clay (CL)
11 16 18 UD 23 106 1.68 (11) 2.25 Lean Clay (CL)

B-51 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 1 AG Base: 6" sand and gravel
3 1 2 UD 12 18 16 2 51 2.25 Sandy Silt (ML)
4 2 4 UD 13 117 0.48 1.13 Sandy Silt (ML)
5 4 6 UD 14 1.38 Sandy Lean Clay (CL)
6 6 8 UD 15 117 0.54 (5) 0.63 Sandy Lean Clay (CL)
7 8 10 UD 15 2.25 Sandy Lean Clay (CL)
8 10 12 UD 16 113 28 21 7 19 0.53 (7) 1.13 Silty Clayey Sand (SC-SM)

PLATE A-80



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

9 12 14 UD 14 2.00 Silty Clayey Sand (SC-SM)
B-52 1 0 0.458 AG Pavement: 5.5" asphalt

2 0.458 0.792 AG Base: 4" sand and gravel
3 0.792 2 UD 9 119 23 18 5 68 1.26 1.00 Sandy Silty Clay (CL-ML)
4 2 4 UD 15 2.25 Lean Clay w/Sand (CL)
5 4 6 UD 13 2.25 Lean Clay w/Sand (CL)
6 6 8 UD 14 2.25 Lean Clay w/Sand (CL)
7 8 10 UD 14 2.25 Lean Clay w/Sand (CL)
8 10 12 UD 17 111 45 15 30 80 1.43 (7) 2.25 Lean Clay w/Sand (CL)
9 12 14 UD 21 1.75 Lean Clay w/Sand (CL)

10 14 15 UD 25 0.88 Lean Clay w/Sand (CL)
B-53 1 0 0.583 AG Pavement: 7" asphalt

2 0.583 0.917 AG Base: 4" sand and gravel
3 0.917 2 UD 15 23 15 8 65 1.00 Fill: Sandy Lean Clay (CL)
4 2 4 UD 17 110 0.90 1.00 Lean Clay w/Sand (CL)
5 4 6 UD 16 1.25 Lean Clay w/Sand (CL)
6 6 8 UD 18 1.63 Lean Clay w/Sand (CL)
7 8 10 UD 17 116 45 15 30 82 2.30 (6) 1.75 Lean Clay w/Sand (CL)
8 10 12 UD 20 2.25 Fat Clay (CH)
9 12 14 UD 23 1.63 Fat Clay (CH)

10 14 16 UD 23 55 21 34 88 1.88 Fat Clay (CH)
11 16 18 UD 23 104 1.42 (11) 2.25 Fat Clay (CH)

B-54 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 0.75 AG Base: 3" shell, sand, and gravel
3 0.75 2 UD 14 111 22 17 5 69 0.57 1.25 Sandy Silty Clay (CL-ML)
4 2 4 UD 19 1.25 Sandy Silty Clay (CL-ML)
5 4 6 UD 17 1.75 Lean Clay w/Sand (CL)
6 6 8 UD 18 111 34 13 21 76 0.84 (5) 1.25 Lean Clay w/Sand (CL)
7 8 10 UD 15 1.75 Lean Clay w/Sand (CL)
8 10 12 UD 15 2.13 Fat Clay (CH)
9 12 14 UD 19 2.25 Fat Clay (CH)

10 14 16 UD 18 50 18 32 89 2.25 Fat Clay (CH)
11 16 18 UD 20 111 2.11 (11) 2.00 Fat Clay (CH)

B-55 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 0.75 AG Base: 3" sand and shell
3 0.75 2 UD 13 19 16 3 67 1.50 Sandy Silt (ML)
4 2 4 UD 16 1.00 Sandy Silt (ML)
5 4 6 UD 16 112 0.77 1.13 Sandy Silt (ML)
6 6 8 UD 16 1.75 Lean Clay w/Sand (CL)

PLATE A-81



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

7 8 10 UD 17 46 14 32 76 1.50 Lean Clay w/Sand (CL)
8 10 12 UD 16 115 1.41 (7) 1.75 Lean Clay w/Sand (CL)
9 12 14 UD 20 2.00 Lean Clay w/Sand (CL)

B-56 1 0 0.5 AG Pavement: 6" asphalt
2 0.5 1.25 AG Base: 9" sand and shell
3 1.25 2 UD 16 111 NP NP NP 50 1.32 1.75 Sandy Silt (ML)
4 2 4 UD 18 0.75 Sandy Silt (ML)
5 4 6 UD 17 1.00 Sandy Lean Clay (CL)
6 6 8 UD 16 36 13 23 56 2.25 Sandy Lean Clay (CL)
7 8 10 UD 14 121 1.94 (6) 2.25 Sandy Lean Clay (CL)
8 10 12 UD 15 1.75 Sandy Lean Clay (CL)
9 12 14 UD 19 109 8 0.19 (9) 0.50 Poorly Graded Sand w/Silt (SP-SM)

10 14 16 UD 17 33 13 20 26 0.50 Clayey Sand (SC)
11 16 18 UD 23 1.75 Lean Clay (CL)

B-57 1 0 0.458 AG Pavement: 5.5" asphalt
2 0.458 1 AG Base: 6.5" sand and shell
3 1 2 AG 7 37 Silty Sand (SM)
4 2 4 UD 7 122 25 15 9 2.25 2.25 Sandy Lean Clay (CL)
5 4 6 UD 7 2.25 Sandy Lean Clay (CL)
6 6 8 UD 8 2.25 Sandy Lean Clay (CL)
7 8 10 UD 11 2.13 Clayey Sand (SC)
8 10 12 UD 12 31 18 13 29 2.25 Clayey Sand (SC)
9 12 14 UD 14 122 2.35 (9) 2.25 Fat Clay (CH)

10 14 15 UD 14 2.25 Fat Clay (CH)
B-58 1 0 0.542 R Pavement: 6.5" concrete

2 0.542 2 UD 2.00 Fill: Sandy Lean Clay (CL)
3 2 3.5 UD 1.50 Fill: Sandy Lean Clay (CL)

B-59 1 0 0.667 R Pavement: 8" concrete
2 0.667 0.75 R Base: 1" sand
3 0.75 2 UD 16 114 1.71 2.13 Fill: Lean Clay w/Sand (CL)
4 2 4 UD 13 36 15 21 72 2.25 Fill: Lean Clay w/Sand (CL)
5 4 6 UD 13 2.25 Silty Clay (CL-ML)
6 6 8 UD 18 2.13 Silty Clay (CL-ML)
7 8 10 UD 18 108 0.40 (6) 1.88 Silty Clay (CL-ML)
8 10 12 UD 21 27 22 5 87 0.75 Silty Clay (CL-ML)
9 12 14 UD 17 2.13 Fat Clay (CH)

10 14 15 UD 23 2.13 Fat Clay (CH)
B-60 1 0 0.542 R Pavement: 6.5" concrete

2 0.542 0.833 R Base: 3.5" sand

PLATE A-82



SUMMARY OF TEST RESULTS
Project Name: Water Line Replacement in Antoine Forest Area

WBS Number: S-000035-0916-3
Aviles Engineering Corporation AEC Project Number: G167-14

Boring No.

Sample
SPT 

(blows/
ft)

Water 
Content 

(%)

Dry 
Density 

(pcf)

Atterberg Limits
Percent 
Passing 
Sieve 

#200 (%)

Shear Strength (tsf)

Type of Material
No.

Depth (ft)

Type
LL 
(%)

PL 
(%)

PI 
(%)

Unconfine
d 

Compressi
on

UU 
(confining 

pressure, psi)
Torvane

Pocket 
Penetromet

er
Top Bottom

3 0.833 2 UD 17 112 46 18 28 77 1.42 1.38 Lean Clay w/Sand (CL)
4 2 4 UD 16 1.50 Lean Clay w/Sand (CL)
5 4 6 UD 18 1.25 Lean Clay w/Sand (CL)
6 6 8 UD 17 1.38 Lean Clay w/Sand (CL)
7 8 10 UD 23 104 0.75 (6) 0.88 Lean Clay (CL)
8 10 12 UD 23 40 18 22 92 0.75 Lean Clay (CL)
9 12 14 UD 22 1.13 Lean Clay (CL)

10 14 16 UD 21 109 0.59 (10) 0.88 Silt w/Sand (ML)
11 16 18 UD 22 NP NP NP 75 1.25 Silt w/Sand (ML)
12 18 20 UD 23 1.13 Silt w/Sand (ML)

B-61 1 0 0.333 AG Pavement: 4" asphalt
2 0.333 0.75 AG Base: 5" sand and shell
3 0.75 2 UD 7 49 Silty Sand (SM)
4 2 4 UD 7 125 1.57 2.25 Lean Clay (CL)
5 4 6 UD 7 2.25 Lean Clay (CL)
6 6 8 UD 13 27 13 14 41 1.38 Clayey Sand (SC)
7 8 10 UD 16 113 0.34 (6) 1.00 Clayey Sand (SC)
8 10 12 SS 12 16 20 Silty Sand (SM)

B-62 1 0 0.667 AG Pavement: 8" asphalt
2 0.667 1 AG Base: 4" sand and shell
3 1 2 AG 10 39 Silty Sand (SM)
4 2 4 UD 14 26 14 12 1.50 Lean Clay (CL)
5 4 6 UD 13 120 1.20 (3) 1.75 Lean Clay (CL)
6 6 8 UD 12 2.25 Lean Clay (CL)
7 8 10 UD 17 27 15 12 42 1.13 Clayey Sand (SC)
8 10 12.5 UD 17 114 0.24 (6) 0.50 Clayey Sand (SC)
9 12.5 14 SS 24 20 Clayey Sand (SC)

10 14 15.5 SS 8 21 22 Clayey Sand (SC)

UU = Triaxial Compression
SPT = Standard Penetration Test

Legend

UD = UnDisturbed sample, extruded in field LL =  Liquid Limit Notes: Borings B-42 and B-46 are previous borings in AEC Report G195-09.
SS = Split Spoon sample PL = Plastic Limit
AG = Auger Cuttings PI = Plasticity Index
R = Concrete Coring

PLATE A-83
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SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

0-5 Very stiff to hard CH 136 74 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
5-14 Very stiff to hard CH 136 74 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
14-15 Stiff to very stiff CL 129 67 B 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
0-4 Stiff to very stiff CH 124 62 B 600 1800 0 1.00 1.00 1.00 175 16 0.57 0.72 1.76
4-14 Very stiff to hard CL/CH 129 67 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
0-4 Very stiff to hard CL 135 73 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
4-10 Very stiff CH 129 67 B 1000 3200 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
10-12 ML 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
0-8 Very stiff CL 130 68 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-12 Very stiff to hard CH 128 66 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-5 Very stiff CL 132 70 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-8 Very stiff to hard CL 132 70 B 1000 3600 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
8-12 Firm CL 131 69 B 300 800 0 1.00 1.00 1.00 75 18 0.53 0.69 1.89
12-13 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
0-8 Very stiff to hard CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-12 Dense SM 124 62 C 2000 0 32 0.31 0.47 3.25 0 32 0.31 0.47 3.25
12-17 CH 120 58 B 300 1000 0 1.00 1.00 1.00 100 16 0.57 0.72 1.76

0-5 Hard CL 131 69 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-13 Hard CL/CH 131 69 B 1000 3600 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-8 Very stiff CL 122 60 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-15 Medium dense SM/SP-SM 122 60 C 1000 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00
0-6 Very stiff to hard CL 136 74 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
6-10 Very stiff CL-ML 132 70 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
10-13 Firm CL-ML 132 70 B 300 750 0 1.00 1.00 1.00 75 18 0.53 0.69 1.89
0-10 Very stiff CL 129 67 B 1000 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
10-12 SM 130 68 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
12-15 Very stiff CH 130 68 B 1000 2500 0 1.00 1.00 1.00 250 16 0.57 0.72 1.76
0-5 Very stiff to hard CL 131 69 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-12 Stiff to hard CH/CL 132 70 B 600 1800 0 1.00 1.00 1.00 175 16 0.57 0.72 1.76
0-8 Very stiff to hard CH 124 62 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
8-14 Medium dense SC-SM 127 65 C 600 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00

B-7

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

B-11

B-12

B-1

B-2

B-3

B-4

B-5

B-6

B-8

B-9

B-10

PLATE C-1



SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

0-8 Stiff to hard CL 126 64 B 600 1600 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
8-19 Medium dense SC/SP-SM 120 58 C 600 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00
0-5 Very stiff CL 138 76 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-12 Hard CL 138 76 B 1000 3600 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
12-17 Medium dense SM 120 58 C 600 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00
0-4 Very stiff CL 135 73 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
4-10 Very stiff CL 131 69 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89
10-18 Very stiff to hard CL/CH 123 61 B 1000 2200 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-8 Very stiff to hard CL 138 76 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-14 SC 137 75 C 300 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
14-17 Very stiff CL 130 68 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-8 Very stiff to hard CL 136 74 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-13 SC-SM 135 73 C 300 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
13-18 Stiff to very stiff CH 124 62 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-8 Very stiff CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-12 Stiff to very stiff CL 129 67 B 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
12-18 Very stiff to hard CH 129 67 B 1000 2600 0 1.00 1.00 1.00 250 16 0.57 0.72 1.76
0-4 Very stiff CH 133 71 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
4-10 Stiff to very stiff CH 134 72 B 600 1800 0 1.00 1.00 1.00 175 16 0.57 0.72 1.76
10-19 Very stiff to hard CH 129 67 B 1000 2200 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-4 Very stiff to hard CL 136 74 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
4-13 Very stiff CL 126 64 B 1000 2200 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-8 Very stiff to hard CL 131 69 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-14 Stiff to very stiff CL/CH 132 70 B 600 1500 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89

14-21 Very stiff to hard CH 126 64 B
(14-20) 1000 2800 0 1.00 1.00 1.00 275 16 0.57 0.72 1.76

0-10 Very stiff CL 136 74 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
10-13 Firm to very stiff CL-ML 128 66 B 300 700 0 1.00 1.00 1.00 50 18 0.53 0.69 1.89
0-8 Very stiff  to hard CL 132 70 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-13 SM 138 76 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56

B-24 0-13 Stiff to hard CH 137 75 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76

B-22

B-23

B-17

B-18

B-19

B-20

B-21

B-13

B-14

B-15

B-16

PLATE C-2



SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

0-6 Stiff to very stiff CH 135 73 B 600 1400 0 1.00 1.00 1.00 125 16 0.57 0.72 1.76
6-13 Very stiff CH 126 64 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-10 Very stiff to hard CH/CL 135 73 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
10-15 Stiff CL 129 67 B 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
0-5 Hard CH 131 69 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
5-15 Very stiff to hard CH 126 64 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
0-8 Very stiff to hard CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-12 Stiff to hard CH 130 68 B 600 1600 0 1.00 1.00 1.00 150 16 0.57 0.72 1.76
0-6 Very stiff to hard CL 135 73 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
6-13 Stiff to very stiff CL 124 62 B 600 1400 0 1.00 1.00 1.00 125 18 0.53 0.69 1.89
0-8 Very stiff to hard CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-14 Stiff to hard CL 129 67 B 600 1300 0 1.00 1.00 1.00 125 18 0.53 0.69 1.89
14-15 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
0-8 Stiff to very stiff CL 129 67 B 300 1000 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
8-14 Stiff to very stiff CL 128 66 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-5 Very stiff to hard CL 135 73 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-13 Very stiff to hard CL/CH 135 73 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89
0-2 Fill: hard CL 120 58 C 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
2-10 Stiff to very stiff CL 133 71 B 300 900 0 1.00 1.00 1.00 75 18 0.53 0.69 1.89
10-14 Hard CH 135 73 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
0-3 Base: SC-SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
3-8 Very stiff CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-15 Very stiff to hard CH 134 72 B 600 1800 0 1.00 1.00 1.00 175 16 0.57 0.72 1.76
0-2 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-6 Stiff to very stiff CL 124 62 B 300 800 0 1.00 1.00 1.00 75 18 0.53 0.69 1.89
6-12 Very stiff CL 137 75 B 1000 2200 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
12-14 SC 120 58 C 600 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
14-18 Very stiff to hard CH 133 71 B 1000 3500 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76

B-26

B-27

B-32

B-34

B-35

B-28

B-29

B-30

B-31

B-33

B-25
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SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

0-2 ML 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-5 Very stiff to hard CL 120 58 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-12 Very stiff to hard CL/CH 137 75 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89
12-15 Hard CH 132 70 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
0-6 Firm CL 127 65 B 300 700 0 1.00 1.00 1.00 50 18 0.53 0.69 1.89
6-8 Very stiff CL 127 65 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89

8-12 Very stiff to hard CL/CH 133 71 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76

12-15 Very stiff CH 133 71 B 600 2000 0 1.00 1.00 1.00 200 16 0.57 0.72 1.76
0-6 Stiff to very stiff CL 133 71 B 600 1300 0 1.00 1.00 1.00 125 18 0.53 0.69 1.89
6-15 Very stiff to hard CL 137 75 B 1000 3400 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-2 Fill: very stiff to hard CL 126 64 C 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
2-5 Very stiff to hard CL 134 72 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-15 Very stiff to hard CL 135 73 B 1000 3500 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-8 Very stiff to hard CL 125 63 B 1000 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-14 Stiff to hard CL 130 68 B 600 1500 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
0-10 Firm to very stiff CL 131 69 B 300 700 0 1.00 1.00 1.00 50 18 0.53 0.69 1.89
10-14 Very stiff to hard CL 133 71 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89
0-2 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-14 Very stiff CL 128 66 B 1000 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89

14-22 Firm to very stiff CL 122 60 C*
(14-20) 300 600 0 1.00 1.00 1.00 50 18 0.53 0.69 1.89

0-10 Stiff to hard CL-ML/CL 137 75 B 600 1800 0 1.00 1.00 1.00 175 18 0.53 0.69 1.89
10-18 Hard CL 132 70 B 1000 3600 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89

B-44 0-14 Stiff to very stiff CL/CL-ML 136 74 B 600 1500 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
0-12 Firm to hard CL-ML/CL 132 70 B 300 1000 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
12-18 Stiff to hard CL 133 71 B 600 1800 0 1.00 1.00 1.00 175 18 0.53 0.69 1.89

B-39

B-40

B-41

B-42

B-43

B-45

B-36

B-37

B-38

PLATE C-4



SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

0-4 Stiff CL-ML 120 58 B 300 1000 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
4-8 Very stiff to hard CL 120 58 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-13 SC 129 67 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56

13-21 Very stiff to hard CL/CH 130 68 C*
(13-21) 600 1600 0 1.00 1.00 1.00 150 16 0.57 0.72 1.76

0-4 Stiff to hard CL 133 71 B 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
4-10 Very stiff CL 133 71 B 1000 2700 0 1.00 1.00 1.00 250 18 0.53 0.69 1.89
10-14 Very stiff CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-2 Fill: stiff CL 120 58 C 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
2-6 Stiff to very stiff CL 127 65 B 600 1200 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
6-12 Very stiff CL 133 71 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
12-18 Very stiff to hard CL 130 68 B 1000 3000 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-6 Stiff to hard CL 131 69 B 600 1500 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
6-14 Very stiff to hard CL 136 74 B 1000 3200 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-8 Stiff to very stiff CL 133 71 B 600 1500 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
8-18 Very stiff to hard CL 136 74 B 1000 3200 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
0-4 ML 132 70 C 300 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
4-10 Stiff to hard CL 135 73 B 600 1000 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
10-14 SC-SM 131 69 C 300 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
0-5 Stiff to very stiff CL-ML/CL 130 68 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
5-12 Very stiff to hard CL 130 68 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89
12-15 Stiff CL 130 68 B 600 1600 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
0-2 Fill: Stiff CL 120 58 C 600 1800 0 1.00 1.00 1.00 175 18 0.53 0.69 1.89
2-8 Stiff to very stiff CL 129 67 B 600 1800 0 1.00 1.00 1.00 175 18 0.53 0.69 1.89
8-10 Very stiff to hard CL 136 74 B 1000 3500 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
10-18 Very stiff to hard CH 128 66 B 1000 2800 0 1.00 1.00 1.00 275 16 0.57 0.72 1.76
0-4 Stiff to very stiff CL-ML 127 65 B 600 1100 0 1.00 1.00 1.00 100 18 0.53 0.69 1.89
4-10 Stiff to very stiff CL 131 69 B 600 1600 0 1.00 1.00 1.00 150 18 0.53 0.69 1.89
10-18 Very stiff to hard CH 133 71 B 1000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76
0-6 ML 130 68 C 600 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
6-14 Very stiff CL 133 71 B 1000 2800 0 1.00 1.00 1.00 275 18 0.53 0.69 1.89

B-54

B-55

B-49

B-50

B-51

B-52

B-53

B-46

B-47

B-48
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SOIL PARAMETERS FOR UNDERGROUND UTILITIES

C 
(psf)

φ 
(deg)

Ka K0 Kp
C' 

(psf)
φ' 

(deg)
Ka K0 Kp

Short-Term Long-Term
Boring Depth 

(ft) Soil Type γ  
(pcf)

γ' 
(pcf)

OSHA 
Type 

E'n 
(psi)

0-4 Fill: ML 129 67 C 600 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
4-6 Stiff to very stiff CL 138 76 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
6-12 Very stiff to hard CL 138 76 B 1000 3500 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
12-16 SP-SM/SC 130 68 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
16-18 Very stiff CL 120 58 B 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-2 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-8 Very stiff to hard CL 131 69 B 1000 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-12 SC 125 63 C 600 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00
12-16 Very stiff to hard CH 139 77 B 2000 3600 0 1.00 1.00 1.00 300 16 0.57 0.72 1.76

B-58 0-3 Fill: very stiff CL 120 58 C 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
0-4 Fill: very stiff to hard CL 132 70 C 600 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
4-11 Firm to hard CL-ML 127 65 B 300 800 0 1.00 1.00 1.00 75 18 0.53 0.69 1.89
11-15 Stiff to hard CL-ML/CH 120 58 C* 600 1000 0 1.00 1.00 1.00 100 16 0.57 0.72 1.76
0-8 Very stiff CL 131 69 B 1000 2000 0 1.00 1.00 1.00 200 18 0.53 0.69 1.89
8-14 Stiff to very stiff CL 128 66 B 600 1400 0 1.00 1.00 1.00 125 18 0.53 0.69 1.89
14-20 ML 132 70 C 600 0 30 0.33 0.50 3.00 0 30 0.33 0.50 3.00
0-2 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-6 Very stiff to hard CL 134 72 B 1000 3000 0 1.00 1.00 1.00 300 18 0.53 0.69 1.89
6-12 Medium dense SC/SM 131 69 C 600 0 28 0.36 0.53 2.77 0 28 0.36 0.53 2.77
0-2 SM 120 58 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56
2-8 Very stiff to hard CL 136 74 B 1000 2400 0 1.00 1.00 1.00 225 18 0.53 0.69 1.89
8-16 Loose to medium dense SC 133 71 C 300 0 26 0.39 0.56 2.56 0 26 0.39 0.56 2.56

(1)  γ   = Unit weight for soil above water level, γ’ = Buoyant unit weight for soil below water level. E'n = Soil modulus for native soils;
(2) C   = Soil ultimate cohesion for short term (upper limit of 3,600 psf for design purposes), φ = Soil friction angle for short term;
(3) C'   = Soil ultimate cohesion for long term (upper limit of 300 psf for design purposes), φ' = Soil friction angle for long term;
(4) Ka  = Coefficient of active earth pressure, K0 = Coefficient of at-rest earth pressure, Kp = Coefficient of passive earth pressure;
(5) CL= Lean Clay,CH= Fat Clay,ML= Silt,CL-ML= Silty Clay,SC-SM= Silty Clayey Sand,SC= Clayey Sand,SM= Silty Sand,SP-SM= Poorly Graded Sand w/Silt;
(6) OSHA Soil Types for soils in the top 20 feet below grade:
B: cohesive soils with qu =  0.5 tsf or greater
C: cohesive soils with qu =  less than 0.5 tsf, fill materials, or granular soil
C*: submerged cohesive soils; dewatered cohesive soils can be considered OSHA Type C.

B-60
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B-62

B-56
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