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CL
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S-2
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S-3

R-3

S-4

5
26
5

50/5"

10
42
11

5
5
7

1
1
2

4
4
4

push
push

2

@Surface: 4-inch Asphalt over 4-inch Base
Artificial fill, undocumented (Afu)
@0.6': Silty SAND with gravel, brown to gray, moist, some asphalt and

debris

@5': Silty SAND with AC and Concrete debris, slightly moist, dense

@7.5': very dense

@10': Apshalt and Concrete Debris, little/no soil

Quaternary Young Alluvial Fan Deposits (Qyf)
@12.5': SILT, brown to orange brown with oxidation, moist, stiff,

micaceous

@15': CLAY, brown to orange brown, oxidation, moist, soft, CaCO3
nodules

@20': SILT, gray brown, very moist, medium stiff, micacous, trace fine
sand

@25': CLAY, brown to gray brown, very moist, soft, micaceous, trace
fine sand
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"
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N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
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EXPANSION INDEX
HYDROMETER
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.

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-2

.. . . . 
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SP/ML100 24R-4 5
10
31

@30': Interlayered SAND and SILT, medium brown, very moist,
dense/very stiff, fine to medium sand

Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 27.8 feet bgs
Boring backfilled to surface with spoils and surface cold-patched

asphalt.
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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BULK SAMPLE
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"
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t

Hole Diameter
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ry
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N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV
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POCKET PENETROMETER
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-2
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SM

CL

SM/ML

CL

113

109

100

103

4

18

6
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23

24

22
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R-4

14
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24
17

2
2
4

3
5
7

2
2
3

2
3
5

@Surface: 6-inch PPC over 4-inch Base

Artificial fill, undocumented (Afu)
@0.8': Silty SAND, brown to dark gray, slightly moist, fine to coarse

sand, some gravels and peices of asphalt and debris

@5': Asphalt debris with gray Silty SAND, slightly moist, dense, fine to
coarse grained

@7.5': Silty SAND, gray, moist, very loose

@10': Asphalt Debris, primarily asphalt, little/no soil, dark gray to black

Quaternary Young Alluvial Fan Deposits (Qyf)
@12.5': CLAY to Silty CLAY, brown to orange brown with oxidation,

moist, medium stiff to stiff

@15': stiff

@20': Silty fine SAND to Sandy SILT, brown to gray brown with orange
oxidation, very moist, loose to meidum stiff, fine sand

@25': CLAY, gray brown to orange brown, very moist, medium stiff

@29': Groundwater encountered
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"
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Hole Diameter
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
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CORROSION
UNDRAINED TRIAXIAL
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EXPANSION INDEX
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POCKET PENETROMETER
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-3
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SM27S-4 2
3
7

@30': Silty SAND, gray brown, wet, medium dense, fine sand

Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 29 feet bgs
Boring backfilled to surface with spoils and surface cold-patched

asphalt.
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"
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Hole Diameter
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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CU

% FINES PASSING
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-3
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SM

ML/SM

SP

SP/ML

CL

CL/ML
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2
3
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2
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3
3
5

@Surface: 4-inch Asphalt over 4-inch Base
Artificial fill, undocumented (Afu)
@0.66': Silty SAND, moist, medium brown, fine sand, few peices of

aspalt and metal (rusty)

@5': Sandy SILT to Silty SAND, reddish brown to black, moist,
stiff/medium dense, pieces of asphalt and debris

Quaternary Young Alluvial Fan Deposits (Qyf)
@7.5': Poorly-graded SAND, light brown, slighlty moist, medium dense,

fine sand, uniform

@10': Interlayered Poorly-graded SAND (same as above) and Sandy
SILT, medium to dark brown, moist, medium stiff, fine sand

@12.5': CLAY, dark brown, very moist, very soft, trace silt, some
orange oxidation

@15': medum stiff

@20': soft

@25': Interlayered CLAY (same as above) and Sandy SILT, moist,
medium stiff, fine sand
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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CR
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-4
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ML18S-4 1
3
4

@20': Sandy SILT, brown, moist, stiff, fine sand, micaceous

Total Depth 31.5 feet bgs
No groundwater encoutered during drilling.
Boring backfilled to surface with spoils and surface cold-patched

asphalt.
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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7-1-24

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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@Surface: 3-inch Asphalt over 4-inch Base
Artificial fill, undocumented (Afu)
@0.6': Silty SAND, brown, moist, fine to coarse sand, some gravel and

asphalt/concrete debris

@5': Silty SAND, brown, moist, medium dense, fine to caorse sand,
large asphalt chunk in sampler shoe

Quaternary Young Alluvial Fan Deposits (Qyf)
@7.5': SILT, brown, moist, soft to medium stiff, micaceous

@10': CLAY to Silty CLAY, brown to orange brown with oxidation,
moist to very moist, medium stiff

@12.5': soft, few CaCO3 nodules

@15': CLAY, brown to orange brown with oxidation, moist to very
moist, stiff, few CaCO3 nodules

@20': Silty fine SAND, brown to orange brown with oxidation, very
moist, medium dense, fine sand

@25': CLAY, brown to orange brown with oxidation, very moist, stiff

@28.8': Groundwater encountered
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SOIL DESCRIPTION
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

S
am

p
le

 N
o

.

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-5

'lerdantas 



SP23S-4 3
7
8

@30': Poorly-graded SAND, gray brown, wet, medium dense, fine to
medium sand

Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 28.8 feet bgs.
Boring backfilled to surface with spoils and surface cold-patched

asphalt.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

S
am

p
le

 N
o

.

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-5

. . . . -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

'lerdantas 



ML/SM

SP

SM
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@Surface: 2-inch Ashpalt over subgrade (no base)
Artificial fill, undocumented (Afu)
@0.2': SILT to Silty SAND, brown moist, fine sand, mottled

Quaternary Young Alluvial Fan Deposits (Qyf)
@2': Silty SAND, light to meidum brwon, moist, uniform

@5': Poorly-graded SAND, light brown, moist, loose, poorly graded, fine
sand

@7': Silty SAND, light to medium brown, moist, very loose, fine grained

@8.5': Poorly-graded SAND, light brown, moist, loose, fine to medium
sand

Total Depth 10 feet bgs
No groundwater encountered during drilling.
Temporary percolation test well installed using 2-inch diameter PVC

pipe. Solid pipe from 0-5 feet and 0.020-inch slotted pipe from
5-10 feet. Industrial SAND placed in annulus from 4-10 feet.
Upon completion of testing, pipe was removed and boring was
backfilled with soil cuttings. Surface patched with cold-mix
asphalt.
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SOIL DESCRIPTION
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Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center

20833

Drilling Method
8"

F
ee

t

Hole Diameter

M
o

is
tu

re

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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@Surface: 3-inch Ashpalt over 4-inch Base
Artificial fill, undocumented (Afu)
@0.6': Gravelly SAND, brown
@1.6': Asphalt Debris layer overtopSilty SAND to Sandy SILT, mottled

brown, moist, fine to coarse sand, some gravels

Quaternary Young Alluvial Fan Deposits (Qyf)
@4': Poorly-graded SAND, light to meidum brown, slightly moist, fine

sand, uniform
@5': medium dense

@7': Well-graded SAND, light brown, slightly moist, medium dense,
fine to coarse sand

@8.5': SILT to Sandy SILT, gray brown, moist, soft, fine sand

Total Depth 10 feet bgs
No groundwater encountered during drilling.
Temporary percolation test well installed using 2-inch diameter PVC

pipe. Solid pipe from 0-5 feet and 0.020-inch slotted pipe from
5-10 feet. Industrial SAND placed in annulus from 4-10 feet.
Upon completion of testing, pipe was removed and boring was
backfilled with soil cuttings. Surface patched with cold-mix
asphalt.
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SOIL DESCRIPTION
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Drilling Co.Drilling Co.
Project

Location See Plate 1 - Exploration Location Map

Griffin OC Workforce Reentry Center
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 51.13 ft, Date: 7/1/2024591 The City Drive South, Orange, CA
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.22 ft, Date: 7/1/2024591 The City Drive South, Orange, CA
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Location:
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.34 ft, Date: 7/1/2024591 The City Drive South, Orange, CA
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Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sand
Sand & silty sand

Clay & silty clay

Clay

Clay
Clay & silty clay
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 6.64 ft, Date: 7/1/2024591 The City Drive South, Orange, CA

 CPT-4

Location:

Cone resistance

HAND AUGER

Tip resistance (tsf)
4003002001000
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Pore pressure u Friction ratio
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Soil Behaviour Type

Silty sand & sandy silt
Clay & silty clay
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.34 ft, Date: 7/1/2024591 The City Drive South, Orange, CA

 CPT-4A

Location:

Cone resistance

HAND AUGER

Tip resistance (tsf)
4003002001000

D
e
p
th

 (
ft

)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Cone resistance Sleeve friction

HAND AUGER

Friction (tsf)
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SBT (Robertson, 2010)
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Soil Behaviour Type

Sand & silty sand
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt

Clay

Clay & silty clay

Clay

Clay & silty clay

Sand & silty sand

Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt

Clay

Clay & silty clay

Clay
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand

Silty sand & sandy silt

Clay & silty clay

Clay
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.28 ft, Date: 7/1/2024591 The City Drive South, Orange, CA

 CPT-5

Location:

Cone resistance

Tip resistance (tsf)
4003002001000
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SBT (Robertson, 2010)
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Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Silty sand & sandy silt

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt

Clay

Clay & silty clay

Sand & silty sand
Silty sand & sandy silt

Clay

Clay & silty clay

Clay
Clay & silty clay

Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt

Clay
Silty sand & sandy silt

Sand & silty sand

Sand & silty sand

Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt

Silty sand & sandy silt

Clay
Clay & silty clay
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Project: Verdantas / Griffin OC Workforce Reentry

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.27 ft, Date: 7/1/2024591 The City Drive South, Orange, CA

 CPT-6

Location:

Cone resistance

Tip resistance (tsf)
4003002001000
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Friction ratio Soil Behaviour Type

SBT (Robertson, 2010)
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Soil Behaviour Type

Sand & silty sand
Sand & silty sand

Silty sand & sandy silt

Sand & silty sand
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Clay & silty clay
Clay & silty clay
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Clay & silty clay
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  Verdantas.com 

Appendix B 
 

Percolation Test Data  

https://www.verdantas.com/


Project Number: 20833 Test Hole Number: LP-1
Project Name: OC Workforce Reentry Date Excavated:
Earth Description: Alluvium Date Tested:
Liquid Description: Tap water Depth of boring (ft): 10
Tested By:  JMP Radius of boring, r (in): 4

Radius of casing (in): 1
Length of slotted of casing (ft): 5
Porosity of Annulus Material, n : 0.37
Bentonite Plug at Bottom: No

Reading Time
Time Interval, 
Δt (minutes)

Depth to 
Water            

(feet bgs)

Water Height, 
H (inches)

Cumulative 
Water Volume 

Delivered 
(gallons)

Total Volume of Water Delivered (gallons) 861.4
Total Volume of Water Delivered (cubic inches) 198983.4

Average Water Height (inches) 63.5
Average Percolation Surface Area (cubic Inches) 1646.2

Duration of Test (minutes) 120
Duration of Test (hours) 2.00

Measured Infiltration Rate  = 60.4 in./hr.

14 9:25 5 4.70 63.6 476.4
15 9:30 5 4.72 63.4 511.4

12 9:15 5 4.77 62.8 406.4
13 9:20 5 4.74 63.1 441.4

5 4.78 62.6 371.4

9 9:00 5 4.84 61.9 301.4

- ---

Boring Percolation Test Data Sheet

7/1/2024
7/3/2024

Field Percolation Data - High Flow Constant Head Test

2
1 8:20

8:25 5 4.90 61.2 40.4
3 8:30 5 4.80 62.4 80.7

5 8:40 5 4.40 67.2 161.4
4 8:35 5 4.65 64.2 121.1

6 8:45 5 4.95 60.6 196.4
7 8:50 5 4.94 60.7 231.4
8 8:55 5 4.87 61.6 266.4

High Flowrate Percolation Test Calculation

10 9:05 5 4.83 62.0 336.4
11 9:10

16 9:35 5 4.68 63.8 546.4
17 9:40 5 4.67 64.0 581.4
18 9:45 5 4.65 64.2 616.4
19 9:50 5 4.63 64.4 651.4
20 9:55 5 4.61 64.7 686.4
21 10:00 5 4.60 64.8 721.4
22 10:05 5 4.59 64.9 756.4
23 10:10 5 4.58 65.0 791.4
24 10:15 5 4.55 65.4 826.4
25 10:20 5 4.55 65.4 861.4

Measured Infiltration Rate = (Total Volume)/(Test Duration)/(Surface Area)



Project Number: 20833 Test Hole Number: LP-2
Project Name: OC Workforce Reentry Date Excavated:
Earth Description: Alluvium Date Tested:
Liquid Description: Tap water Depth of boring (ft): 10
Tested By:  JMP Radius of boring, r (in): 4

Radius of casing (in): 1
Length of slotted of casing (ft): 5
Porosity of Annulus Material, n : 0.37
Bentonite Plug at Bottom: No

Reading Time
Time Interval, 
Δt (minutes)

Depth to 
Water            

(feet bgs)

Water Height, 
H (inches)

Cumulative 
Water Volume 

Delivered 
(gallons)

Total Volume of Water Delivered (gallons) 1095.6
Total Volume of Water Delivered (cubic inches) 253083.6

Average Water Height (inches) 63.8
Average Percolation Surface Area (cubic Inches) 1652.6

Duration of Test (minutes) 120
Duration of Test (hours) 2.00

Measured Infiltration Rate  = 76.6 in./hr.

Boring Percolation Test Data Sheet

7/1/2024
7/3/2024

Field Percolation Data - High Flow Constant Head Test

5 5.90 49.2 45.7
1 10:35 - - - -

3 10:45 5 5.60 52.8 91.3
2 10:40

4 10:50 5 5.34 55.9 137.0
5 10:55 5 5.07 59.2 182.6
6 11:00 5 4.90 61.2 228.3
7 11:05 5 4.84 61.9 273.9
8 11:10 5 4.78 62.6 319.6
9 11:15 5 4.73 63.2 365.2

10 11:20 5 4.69 63.7 410.9
11 11:25 5 4.64 64.3 456.5
12 11:30 5 4.61 64.7 502.2
13 11:35 5 4.58 65.0 547.8
14 11:40 5 4.55 65.4 593.5
15 11:45 5 4.52 65.8 639.1
16 11:50 5 4.48 66.2 684.8
17 11:55 5 4.46 66.5 730.4
18 12:00 5 4.44 66.7 776.1
19 12:05 5 4.42 67.0 821.7
20 12:10 5 4.40 67.2 867.4
21 12:15 5 4.36 67.7 913.0
22 12:20 5 4.33 68.0 958.7
23 12:25 5 4.30 68.4 1004.3
24 12:30 5 4.28 68.6 1050.0
25 12:35 5 4.27 68.8 1095.6

High Flowrate Percolation Test Calculation

Measured Infiltration Rate = (Total Volume)/(Test Duration)/(Surface Area)



 

  Verdantas.com 

Appendix C 
 

Laboratory Test Results  

https://www.verdantas.com/


Tested By: P. Martin Date: 07/08/24
036.0000020833 Checked By: A. Santos Date: 07/09/24
LB-1 Depth (ft.): 0-5

X Moist Rammer Weight (lb.) = 10.0
Dry #3/4 Height of Drop (in.)   = 18.0

X #3/8
#4 9.6 0.03320

1 2 3 4 5 6
3886 3985 3957
1780 1780 1780
2106 2205 2177

539.0 575.7 561.3
508.8 533.2 509.5
88.7 77.0 75.8

7.19 9.32 11.94
139.8 146.4 144.6
130.5 133.9 129.1

134.0 9.4
136.7 8.6

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

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

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Weight of Mold              (g)

Griffin OC Workforce Reentry

Wt. Compacted Soil + Mold (g)

B-1
Soil Identification:

Project Name:
Project No.:

Optimum Moisture Content (%)

Corrected Moisture Content (%)

Mold Volume (ft³)

TEST NO.

Weight of Container            (g)

Manual Ram

Dry Weight of Soil + Cont.   (g)

Compaction     
Method

Boring No.:
Sample No.:

Olive brown sandy silt s(ML)

Scalp Fraction (%)

Maximum Dry Density (pcf)

Note: Corrected dry density calculation assumes specific gravity of 2.70 and moisture content 
of 1.0% for oversize particles

Corrected Dry Density (pcf)

Preparation    
Method:

Dry Density                   (pcf)

Mechanical Ram

Net Weight of Soil          (g)

Wet Density                  (pcf)
Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)

120.0

125.0

130.0

135.0

140.0

0.0 5.0 10.0 15.0 20.0

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.80
SP. GR. = 2.85
SP. GR. = 2.90
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Tested By: G. Bathala Date: 07/11/24
Checked By: A. Santos Date: 08/01/24
Depth (ft.):

B-1

Dry Wt. of Soil + Cont.         (g)
Wt. of Container No.            (g)
Dry Wt. of Soil                     (g)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

SPECIMEN  INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

Project No.: 036.0000020833
Boring No.:

EXPANSION INDEX of SOILS
ASTM D 4829

Project Name:

LB-1

Griffin OC Workforce Reentry

1000.00
0.00

1000.00
0.00

0-5
Sample No.:
Soil Identification: Olive brown sandy silt s(ML)

Specimen Diameter        (in.) 4.01 4.01

100.00

MOLDED SPECIMEN Before Test After Test

Specimen Height            (in.) 1.0000 1.0000
Wt. Comp. Soil + Mold    (g) 613.62 441.52
Wt. of Mold                    (g) 187.65 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. O O
Wet Wt. of Soil + Cont.   (g) 847.50 629.17
Dry Wt. of Soil + Cont.    (g) 786.20 582.81
Wt. of Container             (g) 0.00 187.65
Moisture Content            (%) 7.80 11.73
Wet Density                   (pcf) 128.5 133.2
Dry Density                    (pcf) 119.2 119.2
Void Ratio   0.414 0.414
Total Porosity 0.293 0.293
Pore Volume                  (cc)  60.6 60.6
Degree of Saturation (%) [ S meas] 50.8 76.5

Date Time Pressure  (psi) Elapsed Time         
(min.)

Dial Readings        
(in.)

10
07/11/24 15:29 1.0 0 0.4160

0.415007/11/24 15:39
Add Distilled Water to the Specimen

07/11/24 16:07 1.0 28 0.4155

1.0

0.4155
07/12/24 11:17 1.0 1178 0.4160
07/12/24 10:12 1.0 1113

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 1
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Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/09/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 08/01/24
Boring No.: Sample Type: Bulk
Sample No.: Depth (ft.): 0-5
Soil Identification:

2.415 2.415 2.415
1.000 1.000 1.000
204.16 203.46 201.69
45.13 44.33 42.41

Before Shearing
192.07 192.07 192.07
181.20 181.20 181.20
68.52 68.52 68.52
0.2431 0.2501 0.0000
0.2530 0.2695 -0.0236

After Shearing
224.25 221.80 199.18
205.82 203.56 181.13
62.60 60.27 37.00
2.70 2.70 2.70
62.43 62.43 62.43

LB-1

Olive brown sandy silt s(ML)

Sample Diameter(in):

Weight of Wet Sample+Cont.(gm):

Vertical Rdg.(in): Final
Vertical Rdg.(in): Initial

Sample Thickness(in.):
Weight of Sample + ring(gm):

B-1

DIRECT  SHEAR  TEST
Consolidated Drained - ASTM D 3080

Water Density(pcf):
Specific Gravity (Assumed):
Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):

Weight of Ring(gm):

Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Wet Sample+Cont.(gm):

DS LB-1, B-1 @ 0-5

f&Leighton 



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

07-24

Project No.: 036.0000020833

Sample Type:

Bulk

Olive brown sandy silt s(ML)
65.5

0.9901
12.9

Griffin OC Workforce ReentryDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

65.9
0.9764
12.5

1.000
1.270
0.877
0.0025

1.000
2.415

1.000
2.415

4.000
3.606
2.811
0.0025

8.000
6.187
5.498
0.0025

65.7
0.9806
12.7

Soil Identification: 9.65
120.7

9.65
120.6 120.8

1.000
2.415
9.65

Boring No.
Sample No.
Depth (ft)

LB-1
B-1
0-5

0.00

1.00

2.00

3.00
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)

Sample Type: Bulk Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)
C (psf)  (o) Saturation (%)

Peak 657 35 Soil Height Before Shearing (in.)
Ultimate 199 33 Final Moisture Content (%)

3.606
2.811

Olive brown sandy silt s(ML)

Boring No.
Sample No.
Depth (ft)

LB-1
B-1
0-5

65.7

9.65
120.7

0.0025

8.000
6.187
5.498
0.0025

65.9

4.000

0.9764

9.65

12.5

1.000
2.415

0.9806
12.7

120.8

1.000
2.415

DIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

1.000
1.270
0.877
0.0025

9.65
120.6

2.415
Soil Identification:

07-24

Project No.: 036.0000020833

65.5
0.9901

1.000

12.9

Griffin OC Workforce Reentry
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Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/10/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: Sample Type: Ring
Sample No.: Depth (ft.): 7.5
Soil Identification:

2.415 2.415 2.415
1.000 1.000 1.000
164.37 165.43 173.12
45.07 41.27 45.50

Before Shearing
178.52 178.52 178.52
176.08 176.08 176.08
52.93 52.93 52.93
0.0000 0.2557 0.2588
-0.0116 0.2857 0.2899

After Shearing
198.84 174.04 177.70
177.52 153.54 158.51
64.77 36.53 38.48
2.70 2.70 2.70
62.43 62.43 62.43

LB-1

Light brown poorly-graded sand (SP)

Sample Diameter(in):

Weight of Wet Sample+Cont.(gm):

Vertical Rdg.(in): Final
Vertical Rdg.(in): Initial

Sample Thickness(in.):
Weight of Sample + ring(gm):

R-1

DIRECT  SHEAR  TEST
Consolidated Drained - ASTM D 3080

Water Density(pcf):
Specific Gravity (Assumed):
Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):

Weight of Ring(gm):

Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Wet Sample+Cont.(gm):

DS LB-1, R-1 @ 7.5

f&Leighton 



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

07-24

Project No.: 036.0000020833

Sample Type:

Ring

Light brown poorly-graded 
sand (SP) 7.3

0.9884
18.9

Griffin OC Workforce ReentryDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

8.6
0.9689
16.0

1.000
0.789
0.751
0.0050

1.000
2.415

1.000
2.415

4.000
3.056
2.807
0.0050

8.000
5.917
5.278
0.0050

8.0
0.9700
17.5

Soil Identification: 1.98
101.3

1.98
97.3 104.1

1.000
2.415
1.98

Boring No.
Sample No.
Depth (ft)

LB-1
R-1
7.5
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)
C (psf)  (o) Saturation (%)

Peak 84 36 Soil Height Before Shearing (in.)
Ultimate 150 33 Final Moisture Content (%)

3.056
2.807

Light brown poorly-graded sand 
(SP)

Boring No.
Sample No.
Depth (ft)

LB-1
R-1
7.5

8.0

1.98
101.3

0.0050

8.000
5.917
5.278
0.0050

8.6

4.000

0.9689

1.98

16.0

1.000
2.415

0.9700
17.5

104.1

1.000
2.415

DIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

1.000
0.789
0.751
0.0050

1.98
97.3

2.415
Soil Identification:

07-24

Project No.: 036.0000020833

7.3
0.9884

1.000

18.9

Griffin OC Workforce Reentry
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Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/17/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: Sample Type: Ring
Sample No.: Depth (ft.): 12.5
Soil Identification:

2.415 2.415 2.415
1.000 1.000 1.000
172.40 168.84 176.65
44.31 37.44 43.48

Before Shearing
174.35 174.35 174.35
165.33 165.33 165.33
59.16 59.16 59.16
0.2506 0.2615 0.0000
0.2694 0.3096 -0.0650

After Shearing
198.11 201.98 196.97
172.19 178.48 175.15
57.12 60.26 55.13
2.70 2.70 2.70
62.43 62.43 62.43

LB-1

Olive gray silty clay (CL-ML)

Sample Diameter(in):

Weight of Wet Sample+Cont.(gm):

Vertical Rdg.(in): Final
Vertical Rdg.(in): Initial

Sample Thickness(in.):
Weight of Sample + ring(gm):

R-2

DIRECT  SHEAR  TEST
Consolidated Drained - ASTM D 3080

Water Density(pcf):
Specific Gravity (Assumed):
Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):

Weight of Ring(gm):

Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Wet Sample+Cont.(gm):

DS LB-1, R-2 @ 12.5

f&Leighton 



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

07-24

Project No.: 036.0000020833

Sample Type:

Ring

Olive gray silty clay (CL-ML)
32.0

0.9812
22.5

Griffin OC Workforce ReentryDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

35.2
0.9350
18.2

1.000
0.707
0.685
0.0017

1.000
2.415

1.000
2.415

4.000
2.581
2.518
0.0017

8.000
5.140
5.118
0.0017

34.1
0.9519
19.9

Soil Identification: 8.50
100.7

8.50
98.2 102.1

1.000
2.415
8.50

Boring No.
Sample No.
Depth (ft)

LB-1
R-2
12.5
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)
C (psf)  (o) Saturation (%)

Peak 64 32 Soil Height Before Shearing (in.)
Ultimate 26 32 Final Moisture Content (%)

2.581
2.518

Olive gray silty clay (CL-ML)

Boring No.
Sample No.
Depth (ft)

LB-1
R-2
12.5

34.1

8.50
100.7

0.0017

8.000
5.140
5.118
0.0017

35.2

4.000

0.9350

8.50

18.2

1.000
2.415

0.9519
19.9

102.1

1.000
2.415

DIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

1.000
0.707
0.685
0.0017

8.50
98.2

2.415
Soil Identification:

07-24

Project No.: 036.0000020833

32.0
0.9812

1.000

22.5

Griffin OC Workforce Reentry
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Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/17/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: Sample Type: Ring
Sample No.: Depth (ft.): 10.0
Soil Identification:

2.415 2.415 2.415
1.000 1.000 1.000
188.40 188.78 189.67
41.76 41.32 40.87

Before Shearing
217.95 217.95 217.95
188.87 188.87 188.87
60.36 60.36 60.36
0.2622 0.2852 0.0000
0.2733 0.3483 -0.0551

After Shearing
201.55 205.63 215.96
169.93 178.22 191.48
55.45 61.80 72.04
2.70 2.70 2.70
62.43 62.43 62.43

LB-5

Olive gray silty clay (CL-ML)

Sample Diameter(in):

Weight of Wet Sample+Cont.(gm):

Vertical Rdg.(in): Final
Vertical Rdg.(in): Initial

Sample Thickness(in.):
Weight of Sample + ring(gm):

R-2

DIRECT  SHEAR  TEST
Consolidated Drained - ASTM D 3080

Water Density(pcf):
Specific Gravity (Assumed):
Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):

Weight of Ring(gm):

Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Wet Sample+Cont.(gm):

DS LB-5, R-2 @ 10

f&Leighton 



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

07-24

Project No.: 036.0000020833

Sample Type:

Ring

Olive gray silty clay (CL-ML)
87.9

0.9889
27.6

Griffin OC Workforce ReentryDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

91.1
0.9449
20.5

1.000
0.871
0.698
0.0017

1.000
2.415

1.000
2.415

4.000
2.669
2.546
0.0017

8.000
5.458
5.222
0.0017

89.1
0.9369
23.5

Soil Identification: 22.63
100.0

22.63
99.5 100.9

1.000
2.415
22.63

Boring No.
Sample No.
Depth (ft)

LB-5
R-2
10
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)
C (psf)  (o) Saturation (%)

Peak 150 33 Soil Height Before Shearing (in.)
Ultimate 16 33 Final Moisture Content (%)

2.669
2.546

Olive gray silty clay (CL-ML)

Boring No.
Sample No.
Depth (ft)

LB-5
R-2
10

89.1

22.63
100.0

0.0017

8.000
5.458
5.222
0.0017

91.1

4.000

0.9449

22.63

20.5

1.000
2.415

0.9369
23.5

100.9

1.000
2.415

DIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

1.000
0.871
0.698
0.0017

22.63
99.5

2.415
Soil Identification:

07-24

Project No.: 036.0000020833

87.9
0.9889

1.000

27.6

Griffin OC Workforce Reentry
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Project Name: Tested By: GB/JD Date: 07/09/24
Project No.: Checked By: A. Santos Date: 07/31/24
Boring No.: Depth (ft.):
Sample No.: Sample Type:
Soil Identification:

Sample Diameter (in.): 2.415
Sample Thickness (in.): 1.000
Weight of Sample + ring (g): 204.68
Weight of Ring (g): 45.76
Height after consol. (in.): 0.9820
Before Test
Wt. of Wet Sample+Cont. (g): 192.07
Wt. of Dry Sample+Cont. (g): 181.20
Weight of Container (g): 68.52
Initial Moisture Content (%) 9.6
Initial Dry Density (pcf) 120.5
Initial Saturation (%): 65
Initial Vertical Reading (in.) 0.0921
After Test
Wt. of Wet Sample+Cont. (g): 261.71
Wt. of Dry Sample+Cont. (g): 243.75
Weight of Container (g): 52.94
Final Moisture Content (%) 12.38
Final  Dry Density (pcf): 122.8
Final Saturation (%): 90
Final Vertical Reading (in.) 0.1118
Specific Gravity (assumed): 2.70
Water Density (pcf): 62.43

0.10 0.0923 0.9998 0.00 0.02 0.398 0.02 7/12/24 7:40:00 0.0 0.0 0.1040
0.25 0.0942 0.9980 0.04 0.21 0.396 0.17 7/12/24 7:40:06 0.1 0.3 0.1070
0.50 0.0962 0.9959 0.09 0.41 0.394 0.32 7/12/24 7:40:15 0.2 0.5 0.1073
1.00 0.0996 0.9925 0.15 0.75 0.390 0.60 7/12/24 7:40:30 0.5 0.7 0.1074
2.00 0.1035 0.9886 0.22 1.14 0.386 0.92 7/12/24 7:41:00 1.0 1.0 0.1076
2.00 0.1040 0.9882 0.22 1.19 0.385 0.97 7/12/24 7:42:00 2.0 1.4 0.1077
4.00 0.1090 0.9832 0.29 1.69 0.379 1.40 7/12/24 7:44:00 4.0 2.0 0.1079
8.00 0.1150 0.9771 0.37 2.29 0.372 1.92 7/12/24 7:48:00 8.0 2.8 0.1080
16.00 0.1227 0.9694 0.48 3.06 0.362 2.58 7/12/24 7:55:00 15.0 3.9 0.1081
4.00 0.1190 0.9731 0.36 2.69 0.366 2.33 7/12/24 8:10:00 30.0 5.5 0.1082
1.00 0.1154 0.9768 0.25 2.33 0.369 2.08 7/12/24 8:40:00 60.0 7.7 0.1084
0.25 0.1118 0.9803 0.17 1.97 0.373 1.80 7/12/24 9:40:00 120.0 11.0 0.1085

7/12/24 11:40:00 240.0 15.5 0.1087
7/12/24 15:40:00 480.0 21.9 0.1088
7/13/24 7:40:00 1440.0 37.9 0.1090

0-5

Pressure   
(p)       

(ksf) Time

Corrected 
Deforma-
tion (%)

ONE-DIMENSIONAL CONSOLIDATION 

ASTM D 2435

036.0000020833
Griffin OC Workforce Reentry

Deformation 
% of Sample 

Thickness

LB-1
B-1

Square 
Root of 
Time

Final 
Reading   

(in.)

PROPERTIES of SOILS

Bulk

Void      
Ratio

Olive brown sandy silt s(ML)

Time Readings @ 4.0 ksf

Elapsed  
Time (min)

Dial Rdgs. 
(in.)Date
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Thickness  

(in.)
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Compliance 

(%)
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Initial Final Initial Final Initial Final Initial Final

Soil Identification:

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                      

ASTM D 2435       

12.4 122.8LB-1 B-1 9.6

Olive brown sandy silt s(ML)

Project No.:

Griffin OC Workforce Reentry

08-24

036.0000020833

Time Readings @ 4.0 ksf

0.373 65 90120.5

Degree of 
Saturation (%)Dry Density (pcf)  

0.398

Void Ratio
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Project Name: Tested By: GB/JD Date: 07/09/24
Project No.: Checked By: A. Santos Date: 07/31/24
Boring No.: Depth (ft.):
Sample No.: Sample Type:
Soil Identification:

Sample Diameter (in.): 2.415
Sample Thickness (in.): 1.000
Weight of Sample + ring (g): 174.16
Weight of Ring (g): 44.92
Height after consol. (in.): 0.9477
Before Test
Wt. of Wet Sample+Cont. (g): 174.35
Wt. of Dry Sample+Cont. (g): 165.33
Weight of Container (g): 59.16
Initial Moisture Content (%) 8.5
Initial Dry Density (pcf) 99.1
Initial Saturation (%): 33
Initial Vertical Reading (in.) 0.1303
After Test
Wt. of Wet Sample+Cont. (g): 264.49
Wt. of Dry Sample+Cont. (g): 238.92
Weight of Container (g): 76.75
Final Moisture Content (%) 21.81
Final  Dry Density (pcf): 102.9
Final Saturation (%): 92
Final Vertical Reading (in.) 0.1905
Specific Gravity (assumed): 2.70
Water Density (pcf): 62.43

0.10 0.1305 0.9998 0.00 0.02 0.701 0.02 7/12/24 7:30:00 0.0 0.0 0.1519
0.25 0.1335 0.9968 0.14 0.32 0.698 0.18 7/12/24 7:30:06 0.1 0.3 0.1583
0.50 0.1364 0.9939 0.30 0.61 0.696 0.31 7/12/24 7:30:15 0.2 0.5 0.1589
1.00 0.1414 0.9889 0.49 1.11 0.691 0.62 7/12/24 7:30:30 0.5 0.7 0.1594
2.00 0.1469 0.9834 0.65 1.66 0.684 1.01 7/12/24 7:31:00 1.0 1.0 0.1598
2.00 0.1519 0.9784 0.65 2.16 0.676 1.51 7/12/24 7:32:00 2.0 1.4 0.1603
4.00 0.1636 0.9667 0.81 3.33 0.659 2.52 7/12/24 7:34:00 4.0 2.0 0.1608
8.00 0.1832 0.9471 0.95 5.29 0.628 4.34 7/12/24 7:38:00 8.0 2.8 0.1612
16.00 0.2127 0.9176 1.09 8.24 0.580 7.15 7/12/24 7:45:00 15.0 3.9 0.1616
4.00 0.2079 0.9225 0.99 7.76 0.586 6.77 7/12/24 8:00:00 30.0 5.5 0.1620
1.00 0.2001 0.9302 0.89 6.98 0.598 6.09 7/12/24 8:30:00 60.0 7.7 0.1623
0.25 0.1905 0.9398 0.79 6.02 0.612 5.23 7/12/24 9:30:00 120.0 11.0 0.1627

7/12/24 11:30:00 240.0 15.5 0.1630
7/12/24 15:30:00 480.0 21.9 0.1633
7/13/24 7:30:00 1440.0 37.9 0.1636
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Pressure   
(p)       

(ksf) Time

Corrected 
Deforma-
tion (%)

ONE-DIMENSIONAL CONSOLIDATION 

ASTM D 2435

036.0000020833
Griffin OC Workforce Reentry

Deformation 
% of Sample 

Thickness

LB-1
R-2

Square 
Root of 
Time

Final 
Reading   

(in.)

PROPERTIES of SOILS

Ring

Void      
Ratio

Olive gray silty clay (CL-ML)

Time Readings @ 4.0 ksf

Elapsed  
Time (min)

Dial Rdgs. 
(in.)Date
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Thickness  

(in.)

Load 
Compliance 

(%)
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Initial Final Initial Final Initial Final Initial Final

Soil Identification:

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                      

ASTM D 2435       

21.8 102.9LB-1 R-2 8.5

Olive gray silty clay (CL-ML)

Project No.:

Griffin OC Workforce Reentry

08-24

036.0000020833

Time Readings @ 4.0 ksf

0.612 33 9299.1

Degree of 
Saturation (%)Dry Density (pcf)  
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Void Ratio
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Project Name: Tested By: GB/JD Date: 07/09/24
Project No.: Checked By: A. Santos Date: 07/31/24
Boring No.: Depth (ft.):
Sample No.: Sample Type:
Soil Identification:

Sample Diameter (in.): 2.415
Sample Thickness (in.): 1.000
Weight of Sample + ring (g): 190.97
Weight of Ring (g): 44.68
Height after consol. (in.): 0.9448
Before Test
Wt. of Wet Sample+Cont. (g): 217.95
Wt. of Dry Sample+Cont. (g): 188.87
Weight of Container (g): 60.36
Initial Moisture Content (%) 22.6
Initial Dry Density (pcf) 99.2
Initial Saturation (%): 86
Initial Vertical Reading (in.) 0.1354
After Test
Wt. of Wet Sample+Cont. (g): 249.86
Wt. of Dry Sample+Cont. (g): 220.92
Weight of Container (g): 62.03
Final Moisture Content (%) 25.34
Final  Dry Density (pcf): 100.5
Final Saturation (%): 100
Final Vertical Reading (in.) 0.1926
Specific Gravity (assumed): 2.72
Water Density (pcf): 62.43

0.10 0.1366 0.9988 0.00 0.12 0.710 0.12 7/12/24 7:35:00 0.0 0.0 0.1650
0.25 0.1460 0.9894 0.04 1.06 0.694 1.02 7/12/24 7:35:06 0.1 0.3 0.1677
0.50 0.1507 0.9847 0.09 1.53 0.687 1.44 7/12/24 7:35:15 0.2 0.5 0.1681
1.00 0.1585 0.9769 0.15 2.31 0.675 2.16 7/12/24 7:35:30 0.5 0.7 0.1683
2.00 0.1655 0.9699 0.22 3.01 0.664 2.79 7/12/24 7:36:00 1.0 1.0 0.1687
2.00 0.1650 0.9704 0.22 2.96 0.665 2.74 7/12/24 7:37:00 2.0 1.4 0.1690
4.00 0.1729 0.9625 0.30 3.75 0.653 3.45 7/12/24 7:39:00 4.0 2.0 0.1694
8.00 0.1975 0.9379 0.40 6.21 0.612 5.81 7/12/24 7:43:00 8.0 2.8 0.1700
16.00 0.2287 0.9067 0.53 9.33 0.561 8.80 7/12/24 7:50:00 15.0 3.9 0.1704
4.00 0.2209 0.9145 0.41 8.55 0.572 8.14 7/12/24 8:05:00 30.0 5.5 0.1709
1.00 0.2070 0.9284 0.30 7.16 0.594 6.86 7/12/24 8:35:00 60.0 7.7 0.1713
0.25 0.1926 0.9428 0.20 5.72 0.617 5.52 7/12/24 9:35:00 120.0 11.0 0.1717

7/12/24 11:35:00 240.0 15.5 0.1720
7/12/24 15:35:00 480.0 21.9 0.1724
7/13/24 7:35:00 1440.0 37.9 0.1729
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ONE-DIMENSIONAL CONSOLIDATION 

ASTM D 2435

036.0000020833
Griffin OC Workforce Reentry

Deformation 
% of Sample 

Thickness

LB-5
R-2

Square 
Root of 
Time

Final 
Reading   

(in.)

PROPERTIES of SOILS

Ring

Void      
Ratio

Olive gray silty clay (CL-ML)

Time Readings @ 4.0 ksf

Elapsed  
Time (min)

Dial Rdgs. 
(in.)Date
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Thickness  

(in.)
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Compliance 

(%)
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Initial Final Initial Final Initial Final Initial Final

Soil Identification:

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                      

ASTM D 2435       

25.3 100.5LB-5 R-2 22.6

Olive gray silty clay (CL-ML)

Project No.:

Griffin OC Workforce Reentry

08-24

036.0000020833

Time Readings @ 4.0 ksf

0.617 86 10099.2

Degree of 
Saturation (%)Dry Density (pcf)  
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PROJECT NAME: PROJECT NUMBER: 036.0000020833
BORING NUMBER: LB-1 DEPTH (FT.): 0-5

SAMPLE NUMBER: B-1 TECHNICIAN: O. Figueroa

SAMPLE DESCRIPTION: Olive brown sandy silt s(ML) DATE COMPLETED: 7/16/2024

TEST SPECIMEN a b c

MOISTURE AT COMPACTION % 8.6 9.1 9.6
HEIGHT OF SAMPLE, Inches 2.49 2.50 2.53

DRY DENSITY, pcf 125.5 125.4 125.0

COMPACTOR PRESSURE, psi 350 300 260

EXUDATION PRESSURE, psi 628 363 235

EXPANSION, Inches x 10exp-4 12 8 5

STABILITY Ph 2,000 lbs (160 psi) 19 24 27

TURNS DISPLACEMENT 4.65 4.85 5.05

R-VALUE UNCORRECTED 80 74 71

R-VALUE CORRECTED 82 74 71

DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0

TRAFFIC INDEX 5.0 5.0 5.0

STABILOMETER THICKNESS, ft. 0.29 0.42 0.46

EXPANSION PRESSURE THICKNESS, ft. 0.40 0.27 0.17

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART

R-VALUE BY EXPANSION: 78

R-VALUE BY EXUDATION: 72

EQUILIBRIUM R-VALUE: 72

R-VALUE TEST RESULTS
DOT CA Test 301

Griffin OC Workforce Reentry
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Project Name: Griffin OC Workforce Reentry Tested By : KJ/GEB Date: 07/11/24

Project No. : 036.0000020833 Checked By: A. Santos Date: 07/31/24

Boring No. LB-1

Sample No. B-1

Sample Depth (ft) 0-5

0.00

0.00

1.00

0.00

100.60

7

301

860

8:15/9:00

45

61.9101

61.9075

0.0026

106.99

107

ml of Extract For Titration      (B) 15

ml of AgNO3 Soln. Used in Titration (C) 1.1

PPM of Chloride (C -0.2) * 100 * 30 / B 180

PPM of Chloride, Dry Wt. Basis 180

8.76
22.0

Moisture Content (%)

Beaker No.

CHLORIDE CONTENT, DOT California Test 422

Wt. of Crucible (g)      

Wt. of  Residue (g)                     (A)      

Temperature  °C
pH Value

PPM of Sulfate, Dry Weight Basis
PPM of Sulfate                 (A) x 41150

Time In / Time Out

pH TEST, DOT California Test  643

Furnace Temperature (°C)

Weight of Container (g)

Crucible No.

Wt. of Crucible + Residue (g)      

Dry Weight of Soil + Container (g)

Olive brown 
s(ML)

Duration of Combustion (min)

Soil Identification:

TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

SULFATE CONTENT, DOT California Test 417, Part II

Wet Weight of Soil + Container (g)

Weight of Soaked Soil (g)

~ Leighton 



Project Name: Tested By : Date:
Project No. : Checked By: A. Santos Date:
Boring No.: Depth (ft.) :     
Sample No. : B-1

Container No.
Initial Soil Wt. (g)   (Wt)
Box Constant

Olive brown s(ML)

Resistance 
Reading 
(ohm)

23.01

Soil 
Resistivity 
(ohm-cm)

Griffin OC Workforce Reentry 07/17/24
07/31/24

0-5
036.0000020833
LB-1

G. Berdy

SOIL RESISTIVITY TEST
DOT CA TEST 643

Temp. (°C)pH
Soil pH

5300
5350

0.00
1.00

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

5278 25.0 107 180 8.76 22.0

4

30
40 130.353 535030.69

5300

Min. Resistivity

DOT CA Test 643DOT CA Test 417 Part II DOT CA Test 422

(%) (ppm) (ppm)

DOT CA Test 643

1.000

Chloride Content
(ohm-cm)

Moisture Content Sulfate Content

5

1
2

Water 
Added (ml)  

(Wa)

20

Adjusted 
Moisture 
Content   

(MC) Dry Wt. of Soil + Cont. (g)
5800

Soil Identification:*
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before 
resistivity testing.  Therefore, this test method may not be representative for coarser materials. 

Wt. of Container     (g)15.34 5800

0.00
0.00

Moisture Content (%)  (MCi)
Wet Wt. of Soil + Cont. (g)

Specimen 
No.

5100

5200
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5900
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ASPHALT CONCRETE:
Approximately 4 inches thick.
AGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 2 inches thick.
FILL:
Grayish brown, moist, medium dense, silty SAND with gravel and gravel-sized asphalt
concrete and Portland cement concrete fragments.
@ 5': Loose.

Reddish brown, dark grayish brown, mottled, moist, stiff, lean CLAY with sand; trace
gravel; trace sand pockets; trace asphalt concrete fragments.

Very stiff.

Olive brown; stiff.

ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND.

Dark yellowish brown, moist, medium dense, silty SAND.

Yellowish brown, moist, stiff, lean CLAY.

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 1

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 5/18/22 BORING NO. B-1

GROUND ELEVATION 117' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP

1
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FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.

Difficult drilling conditions; possible cobbles and/or cobble-size construction debris.

Few small gravel-sized asphalt concrete fragments.

Portland cement concrete fragment in sampler tip.

ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND.

Yellowish brown, moist, very stiff, lean CLAY.

Yellowish brown, moist, medium dense, clayey SAND.
Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 2

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 5/18/22 BORING NO. B-2

GROUND ELEVATION 119' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.

Some fill lifts contain clayey zones.

ALLUVIUM:
Grayish brown, moist, loose, poorly graded SAND.

Yellowish brown, moist, stiff, sandy lean CLAY.

Yellowish brown, moist, loose, clayey SAND.

Grayish brown, moist, medium dense, silty SAND.

Yellowish brown, moist, very stiff, lean CLAY.

Grayish brown, moist, medium dense, silty SAND.
Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 3

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 5/18/22 BORING NO. B-3

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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PORTLAND CEMENT CONCRETE:
Approximately 5 inches thick; no base.
FILL:
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
gravel.

ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND.

Yellowish brown, moist, stiff, lean CLAY with sand.

Yellowish brown, moist, medium dense, sandy SILT.

Yellowish brown, moist, hard, sandy CLAY.

Grayish brown, moist, medium dense, silty SAND.

Yellowish brown, moist, hard, sandy lean CLAY.

Grayish brown, moist, medium dense, silty SAND.
Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 4

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 5/18/22 BORING NO. B-4

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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PORTLAND CEMENT CONCRETE:
Approximately 5 inches thick; no base.
FILL:
Reddish brown, moist, medium dense, silty SAND with gravel; gravel angular to sub-
angular.
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
gravel.
ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND; trace gravel rounded to sub-
rounded.

Gray, moist, hard, SILT.

Olive brown, moist, very stiff, lean CLAY.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 5

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-5

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP

1

I 
L _______________________________ _ 

JVin9D&JV\OOl"'e 
Gciotochnltal & Envl,onmtntal Scla-ncaa Con:auttnnls 



0

10

20

30

40

24

12

25

3.4 94.6

SM

SP

SP

CL

ML

PORTLAND CEMENT CONCRETE:
Approximately 5 inches thick; no base.
FILL:
Reddish brown, moist, medium dense, silty SAND with gravel; cobble-sized Portland
cement concrete fragments at 1 foot deep; few rootlets.
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
gravel.
ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

Dark yellowish brown, moist, very stiff, sandy lean CLAY.

Olive brown, moist, hard, SILT.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 6

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22

D
E

P
T

H
 (

fe
e

t)

B
u

lk
S

A
M

P
L

E
S

D
ri

ve
n

B
L

O
W

S
/F

O
O

T

M
O

IS
T

U
R

E
 (

%
)

D
R

Y
 D

E
N

S
IT

Y
 (

P
C

F
)

S
Y

M
B

O
L

C
L

A
S

S
IF

IC
A

T
IO

N
U

.S
.C

.S
.

DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-6

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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FILL:
Gray, dry, medium dense, silty SAND with gravel; few tree roots.
Yellowish brown, moist, medium dense, poorly graded SAND; few gravel; trace clay
pockets.

@ 3': Few clay pockets.

Gray, moist, stiff, sandy CLAY; trace angular fine gravel.

ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

Dark yellowish brown, moist, very stiff, sandy lean CLAY.

Hard; decrease in sand.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 7

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-7

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.

Some fill lifts contain clayey zones.
@ 3': Few clay pockets.

ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

Reddish brown, moist, very stiff, sandy lean CLAY.

Hard.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 8

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-8

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.

Difficult hand auguring conditions.
ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

Reddish brown, moist, very stiff, sandy lean CLAY.

Hard.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 9

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-9

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.

Few cobble-sized asphalt concrete fragments.

Medium dense.

Black with asphalt concrete fragments; dense.

Olive brown, moist, hard, sandy CLAY; trace gravel.

ALLUVIUM:
Yellowish brown, moist, dense, silty SAND; trace iron oxide staining.

Yellowish brown, moist, hard, lean CLAY.

Gray, moist, very dense, silty SAND.

Total Depth = 31.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 10

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/21/22 BORING NO. B-10

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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ASPHALT CONCRETE:
Approximately 2 inches thick.
AGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Gray, moist, medium dense, silty SAND with gravel and gravel-sized asphalt concrete and
Portland cement concrete fragments.
@ 5': Very dense.

Few asphalt chunks; medium dense.

ALLUVIUM:
Light gray, moist, dense, poorly graded SAND; few gravel.

Olive brown, moist, hard, sandy CLAY.

Gray to olive brown, moist, dense, silty SAND.

Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 11

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/27/22 BORING NO. B-11

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP

1
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ASPHALT CONCRETE:
Approximately 3 inches thick.
AGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and
gravel-sized asphalt concrete fragments and Portland cement concrete fragments.

Dense.

ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND; few gravel.
Olive brown, moist, hard, sandy CLAY.

Trace oxidation staining.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 12

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002  | 11/22
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/27/22 BORING NO. B-12

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
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ASPHALT CONCRETE:
Approximately 2 inches thick.
AGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 7 inches thick.
FILL:
Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and
gravel-sized asphalt concrete and Portland cement concrete fragments.
Grayish brown and dark yellowish brown, moist, medium dense, clayey SAND with gravel
and gravel-sized asphalt concrete and Portland cement concrete fragments.

Very dense.

Dark olive brown to dark yellowish brown, moist, hard, sandy CLAY; trace gravel-sized
Portland cement concrete fragments.

ALLUVIUM:
Yellowish brown, moist, medium dense, silty SAND; oxidation staining.

@ 20': Seepage encountered during drilling; wet.

Dark yellowish brown, moist, hard, sandy CLAY; trace caliche.

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Seepage was encountered at approximately 20 feet during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 13
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/27/22 BORING NO. B-13

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP

1

L _______________________________ _ 

JVin9D&JV\OOl"'e 
Gciotochnltal & Envl,onmtntal Scla-ncaa Con:auttnnls 
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FILL:
Grayish brown, moist, medium dense, silty SAND with angular and sub-rounded gravel;
few gravel-sized asphalt concrete and Portland cement concrete fragments.

* Possible cobble/cobble-sized debris at 5 feet; sample taken at 5.5 feet. *
Very dense.

Dense.

Dark olive brown, moist, hard, sandy CLAY with gravel-sized asphalt concrete and Portland
cement concrete fragments.

ALLUVIUM:
Light gray, moist, dense, poorly graded SAND.

Few gravel.

Olive brown, moist, hard, CLAY with sand; trace gravel.

Olive brown, moist, very dense, sandy SILT.

Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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DESCRIPTION/INTERPRETATION

DATE DRILLED 9/27/22 BORING NO. B-14

GROUND ELEVATION 120' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP

1

JVin9D&JV\OOl"'e 
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Appendix E 
 

Laboratory Test Results 
(Ninyo & Moore, 2022) 
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140
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USCS
SAMPLE 

LOCATION

SAMPLE 
DEPTH       

(ft)

PERCENT 
PASSING         
NO. 200

PERCENT 
PASSING         

NO. 4
DESCRIPTION (TOTAL

SAMPLE)

100 78

 

FIGURE B-1
NO. 200 SIEVE ANALYSIS TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA
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      211948002 Fig B-1 200-WASH @ B-1 to B-4
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

USCS

(Fraction Finer Than

 

 

 

B-4

 

No. 40 Sieve)

 

 

PLASTICITY 
INDEX

CLASSIFICATION

 

  

 

10.0-11.5 1233

USCS

 

CL

 

 

  

CL

 

 

 

 

 

 

 

21

 

 

 

 

 

 

 

 

  

  

 

SYMBOL LOCATION DEPTH (ft) LIQUID 
LIMIT

PLASTIC 
LIMIT

CH or OH

CL or OL MH or OH

ML or OLCL - ML

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

PL
AS

TI
C

IT
Y 

IN
D

EX
, P

I  

LIQUID LIMIT, LL

FIGURE B-2

ATTERBERG LIMITS TEST RESULTS 
THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
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211948002 Fig B-2 ATTERBERG @ B-4
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Seating Cycle Sample Location B-4
Loading Prior to Inundation Depth (ft) 10.0-11.5
Loading After Inundation Soil Type CL
Rebound Cycle

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435
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CONSOLIDATION TEST RESULTS
THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
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FIGURE B-3

      211948002 Fig B-3 CONSOLIDATION @ B-4  10.0-11.5
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PERFORMED IN GENERAL ACCORDANCE WITH METHOD
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N/A N/ADry Density and Moisture Content Values Corrected for Oversize (ASTM D 4718)
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FIGURE B-4
PROCTOR DENSITY TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA
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      211948002 Fig B-4 MAXDENSITY @ B-3  0.0-5.0
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080 ON A SAMPLE REMOLDED TO 90% RELATIVE COMPACTION

    

SILTY SAND X Ultimate0.0-5.0B-3
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FIGURE B-5
DIRECT SHEAR TEST RESULTS 
THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
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      211948002 Fig B-5 DIRECT SHEAR @ B-3  0.0-5.0
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7.5-9.0SILTY SAND B-10 Peak
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Friction Angle
(degrees) Soil Type
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
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FIGURE B-6
DIRECT SHEAR TEST RESULTS 
THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
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      211948002 Fig B-6 DIRECT SHEAR @ B-10  7.5-9.0
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1 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643
2 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
3 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

(ppm) (%)

B-3 0.0-5.0

CHLORIDE              
CONTENT 3            

(ppm)
pH 1

SAMPLE
DEPTH (ft)

SAMPLE                               
LOCATION

RESISTIVITY 1

(ohm-cm)

7.5 105,963 10 0.001

SULFATE CONTENT 2 

CORROSIVITY TEST RESULTS
THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
211948002   |  11/22

FIGURE B-7

      211948002 Fig B-7 CORROSIVITY @ B-3
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Liquefaction Analysis  
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Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Overall Liquefaction Potential Index report

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA
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LPI color scheme
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Basic statistics
Total CPT number: 6
83% low risk
17% high risk
0% very high risk

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software 1
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq
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Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Overall Liquefaction Severity Number report

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

CPTu Name
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Total CPT number: 6
100% little liquefaction
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0% moderate liquefaction
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Severe damage
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Little to no expression of liquefaction

0% moderate to major liquefaction
0% major liquefaction
0% severe liquefaction

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software 1
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Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Overall vertical settlements report

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

CPTu Name

CP
T-

1

CP
T-

2

CP
T-

3

CP
T-

4A

CP
T-

5

CP
T-

6

Ve
rt

ic
al

 s
et

tle
m

en
t (

in
)

1.70

1.60

1.50

1.40

1.30

1.20

1.10

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

1.588

0.388

1.423

0.691

1.513

0.597

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software 1
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Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Overall lateral displacements report

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA
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This software is licensed to: Carl Kim CPT name: CPT-1
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This software is licensed to: Carl Kim CPT name: CPT-2
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1.0 General 

1.1 Intent 
These Earthwork and Grading Guide Specifications are for grading and earthwork shown on the 
current, approved grading plan(s) and/or indicated in the Verdantas Inc. geotechnical report(s).  
These Guide Specifications are a part of the recommendations contained in the geotechnical 
report(s).  In case of conflict, the project-specific recommendations in the geotechnical report shall 
supersede these Guide Specifications.  Verdantas Inc. shall provide geotechnical observation 
and testing during earthwork and grading.  Based on these observations and tests, Verdantas 
Inc. may provide new or revised recommendations that could supersede these specifications or 
the recommendations in the geotechnical report(s). 

1.2 Role of Verdantas Inc. 
Prior to commencement of earthwork and grading, Verdantas Inc. shall meet with the earthwork 
contractor to review the earthwork contractor’s work plan, to schedule sufficient personnel to 
perform the appropriate level of observation, mapping and compaction testing.  During earthwork 
and grading, Verdantas Inc. shall observe, map, and document subsurface exposures to verify 
geotechnical design assumptions.  If observed conditions are found to be significantly different 
than the interpreted assumptions during the design phase, Verdantas Inc. shall inform the owner, 
recommend appropriate changes in design to accommodate these observed conditions, and 
notify the review agency where required.  Subsurface areas to be geotechnically observed, 
mapped, elevations recorded, and/or tested include (1) natural ground after clearing to receiving 
fill but before fill is placed, (2) bottoms of all "remedial removal" areas, (3) all key bottoms, and (4) 
benches made on sloping ground to receive fill. 
 
Verdantas Inc. shall observe moisture-conditioning and processing of the subgrade and fill 
materials, and perform relative compaction testing of fill to determine the attained relative 
compaction.  Verdantas Inc. shall provide Daily Field Reports to the owner and the Contractor on 
a routine and frequent basis. 

1.3 The Earthwork Contractor 
The earthwork contractor (Contractor) shall be qualified, experienced and knowledgeable in 
earthwork logistics, preparation and processing of ground to receive fill, moisture-conditioning 
and processing of fill, and compacting fill.  The Contractor shall review and accept the plans, 
geotechnical report(s), and these Guide Specifications prior to commencement of grading.  The 
Contractor shall be solely responsible for performing grading and backfilling in accordance with 
the current, approved plans and specifications. 
 
The Contractor shall inform the owner and Verdantas Inc. of changes in work schedules at least 
one working day in advance of such changes so that appropriate observations and tests can be 
planned and accomplished.  The Contractor shall not assume that Verdantas Inc. is aware of all 
grading operations. 
 
The Contractor shall have the sole responsibility to provide adequate equipment and methods to 
accomplish earthwork and grading in accordance with the applicable grading codes and agency 
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ordinances, these Guide Specifications, and recommendations in the approved geotechnical 
report(s) and grading plan(s).  If, in the opinion of Verdantas Inc., unsatisfactory conditions, such 
as unsuitable soil, improper moisture condition, inadequate compaction, adverse weather, etc., 
are resulting in a quality of work less than required in these specifications, Verdantas Inc. shall 
reject the work and may recommend to the owner that earthwork and grading be stopped until 
unsatisfactory condition(s) are rectified. 

2.0 Preparation of Areas to be Filled 

2.1 Clearing and Grubbing 
Vegetation, such as brush, grass, roots and other deleterious material shall be sufficiently 
removed and properly disposed of in a method acceptable to the owner, governing agencies and 
Verdantas Inc..  Care should be taken not to encroach upon or otherwise damage native and/or 
historic trees designated by the Owner or appropriate agencies to remain.  Pavements, flatwork 
or other construction should not extend under the “drip line” of designated trees to remain. 
 
Verdantas Inc. shall evaluate the extent of these removals depending on specific site conditions.  
Earth fill material shall not contain more than 3 percent of organic materials (by dry weight:  ASTM 
D 2974).  Nesting of the organic materials shall not be allowed. 
 
If potentially hazardous materials are encountered, the Contractor shall stop work in the affected 
area, and a hazardous material specialist shall be informed immediately for proper evaluation and 
handling of these materials prior to continuing to work in that area.  As presently defined by the 
State of California, most refined petroleum products (gasoline, diesel fuel, motor oil, grease, 
coolant, etc.) have chemical constituents that are considered to be hazardous waste.  As such, 
the indiscriminate dumping or spillage of these fluids onto the ground may constitute a 
misdemeanor, punishable by fines and/or imprisonment, and shall not be allowed. 

2.2 Processing 
Existing ground that has been declared satisfactory for support of fill, by Verdantas Inc., shall be 
scarified to a minimum depth of 6 inches (15 cm).  Existing ground that is not satisfactory shall be 
over-excavated as specified in the following Section A-2.3.  Scarification shall continue until soils 
are broken down and free of large clay lumps or clods and the working surface is reasonably 
uniform, flat, and free of uneven features that would inhibit uniform compaction. 

2.3 Overexcavation 
In addition to removals and over-excavations recommended in the approved geotechnical 
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly fractured 
or otherwise unsuitable ground shall be over-excavated to competent ground as evaluated by 
Verdantas Inc. during grading.  All undocumented fill soils under proposed structure footprints 
should be excavated 

2.4 Benching 
Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units), 
(>20 percent grade) the ground shall be stepped or benched.  The lowest bench or key shall be 
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a minimum of 15 feet (4.5 m) wide and at least 2 feet (0.6 m) deep, into competent material as 
evaluated by Verdantas Inc..  Other benches shall be excavated a minimum height of 4 feet (1.2 
m) into competent material or as otherwise recommended by Verdantas Inc..  Fill placed on 
ground sloping flatter than 5:1 (horizontal to vertical units), (<20 percent grade) shall also be 
benched or otherwise over-excavated to provide a flat subgrade for the fill. 

2.5 Evaluation/Acceptance of Fill Areas 
All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall 
be observed, mapped, elevations recorded, and/or tested prior to being accepted by Verdantas 
Inc. as suitable to receive fill.  The Contractor shall obtain a written acceptance (Daily Field 
Report) from Verdantas Inc. prior to fill placement.  A licensed surveyor shall provide the survey 
control for determining elevations of processed areas, keys and benches. 

3.0 Fill Material 

3.1 Fill Quality 
Material to be used as fill shall be essentially free of organic matter and other deleterious 
substances evaluated and accepted by Verdantas Inc. prior to placement.  Soils of poor quality, 
such as those with unacceptable gradation, high expansion potential, or low strength shall be 
placed in areas acceptable to Verdantas Inc. or mixed with other soils to achieve satisfactory fill 
material. 

3.2 Oversize 
Oversize material defined as rock, or other irreducible material with a maximum dimension greater 
than 6 inches (15 cm), shall not be buried or placed in fill unless location, materials and placement 
methods are specifically accepted by Verdantas Inc..  Placement operations shall be such that 
nesting of oversized material does not occur and such that oversize material is completely 
surrounded by compacted or densified fill.  Oversize material shall not be placed within 10 feet (3 
m) measured vertically from finish grade, or within 2 feet (0.61 m) of future utilities or underground 
construction. 

3.3 Import 
If importing of fill material is required for grading, proposed import material shall meet the 
requirements of Section A-3.1, and be free of hazardous materials (“contaminants”) and rock 
larger than 3-inches (8 cm) in largest dimension.  All import soils shall have an Expansion Index 
(EI) of 20 or less and a sulfate content no greater than (≤) 500 parts-per-million (ppm).  A 
representative sample of a potential import source shall be given to Verdantas Inc. at least four 
full working days before importing begins, so that suitability of this import material can be 
determined and appropriate tests performed. 
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4.0 Fill Placement and Compaction 

4.1 Fill Layers 
Approved fill material shall be placed in areas prepared to receive fill, as described in Section A-
2.0, above, in near-horizontal layers not exceeding 8 inches (20 cm) in loose thickness.  
Verdantas Inc. may accept thicker layers if testing indicates the grading procedures can 
adequately compact the thicker layers, and only if the building officials with the appropriate 
jurisdiction approve.  Each layer shall be spread evenly and mixed thoroughly to attain relative 
uniformity of material and moisture throughout. 

4.2 Fill Moisture Conditioning 
Fill soils shall be watered, dried back, blended and/or mixed, as necessary to attain a relatively 
uniform moisture content at or slightly over optimum.  Maximum density and optimum soil moisture 
content tests shall be performed in accordance with the American Society of Testing and Materials 
(ASTM) Test Method D 1557. 

4.3 Compaction of Fill 
After each layer has been moisture-conditioned, mixed, and evenly spread, each layer shall be 
uniformly compacted to not-less-than (≥) 90 percent of the maximum dry density as determined 
by ASTM Test Method D 1557.  In some cases, structural fill may be specified (see project-specific 
geotechnical report) to be uniformly compacted to at-least (≥) 95 percent of the ASTM D 1557 
modified Proctor laboratory maximum dry density.  For fills thicker than (>) 15 feet (4.5 m), the 
portion of fill deeper than 15 feet below proposed finish grade shall be compacted to 95 percent 
of the ASTM D 1557 laboratory maximum density.  Compaction equipment shall be adequately 
sized and be either specifically designed for soil compaction or of proven reliability to efficiently 
achieve the specified level of compaction with uniformity. 

4.4 Compaction of Fill Slopes 
In addition to normal compaction procedures specified above, compaction of slopes shall be 
accomplished by back rolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet (1 to 
1.2 m) in fill elevation, or by other methods producing satisfactory results acceptable to Verdantas 
Inc..  Upon completion of grading, relative compaction of the fill, out to the slope face, shall be at 
least 90 percent of the ASTM D 1557 laboratory maximum density. 

4.5 Compaction Testing 
Field-tests for moisture content and relative compaction of the fill soils shall be performed by 
Verdantas Inc..  Location and frequency of tests shall be at our field representative(s) discretion 
based on field conditions encountered.  Compaction test locations will not necessarily be selected 
on a random basis.  Test locations shall be selected to verify adequacy of compaction levels in 
areas that are judged to be prone to inadequate compaction (such as close to slope faces and at 
the fill/bedrock benches). 

https://www.verdantas.com/


Ve
rd

an
ta

s 
In

c.
 

Ea
rth

w
or

k 
an

d 
G

ra
di

ng
 G

ui
de

 S
pe

ci
fic

at
io

ns
 

G
-5

 
Ve

rd
an

ta
s.

co
m

 

4.
6 

C
om

pa
ct

io
n 

Te
st

 L
oc

at
io

ns
 

Ve
rd

an
ta

s 
In

c.
 s

ha
ll 

do
cu

m
en

t 
th

e 
ap

pr
ox

im
at

e 
el

ev
at

io
n 

an
d 

ho
riz

on
ta

l c
oo

rd
in

at
es

 o
f 

ea
ch

 
de

ns
ity

 te
st

 lo
ca

tio
n.

  
Th

e 
C

on
tra

ct
or

 s
ha

ll 
co

or
di

na
te

 w
ith

 th
e 

pr
oj

ec
t s

ur
ve

yo
r 

to
 a

ss
ur

e 
th

at
 

su
ffi

ci
en

t g
ra

de
 s

ta
ke

s 
ar

e 
es

ta
bl

is
he

d 
so

 th
at

 V
er

da
nt

as
 In

c.
 c

an
 d

et
er

m
in

e 
th

e 
te

st
 lo

ca
tio

ns
 

w
ith

 s
uf

fic
ie

nt
 a

cc
ur

ac
y.

  A
de

qu
at

e 
gr

ad
e 

st
ak

es
 s

ha
ll 

be
 p

ro
vi

de
d.

 

5.
0 

Ex
ca

va
tio

n 
Ex

ca
va

tio
ns

, a
s 

w
el

l a
s 

ov
er

-e
xc

av
at

io
n 

fo
r r

em
ed

ia
l p

ur
po

se
s,

 s
ha

ll 
be

 e
va

lu
at

ed
 b

y 
Ve

rd
an

ta
s 

In
c.

 d
ur

in
g 

gr
ad

in
g.

  R
em

ed
ia

l r
em

ov
al

 d
ep

th
s 

sh
ow

n 
on

 g
eo

te
ch

ni
ca

l p
la

ns
 a

re
 e

st
im

at
es

 o
nl

y.
 

Th
e 

ac
tu

al
 e

xt
en

t o
f r

em
ov

al
 s

ha
ll 

be
 d

et
er

m
in

ed
 b

y 
Ve

rd
an

ta
s 

In
c.

 b
as

ed
 o

n 
th

e 
fie

ld
 e

va
lu

at
io

n 
of

 e
xp

os
ed

 c
on

di
tio

ns
 d

ur
in

g 
gr

ad
in

g.
  W

he
re

 fi
ll-

ov
er

-c
ut

 s
lo

pe
s 

ar
e 

to
 b

e 
gr

ad
ed

, t
he

 c
ut

 p
or

tio
n 

of
 th

e 
sl

op
e 

sh
al

l b
e 

m
ad

e,
 th

en
 o

bs
er

ve
d 

an
d 

re
vi

ew
ed

 b
y 

Ve
rd

an
ta

s 
In

c.
 p

rio
r t

o 
pl

ac
em

en
t o

f 
m

at
er

ia
ls

 f
or

 c
on

st
ru

ct
io

n 
of

 t
he

 f
ill 

po
rti

on
 o

f 
th

e 
sl

op
e,

 u
nl

es
s 

ot
he

rw
is

e 
re

co
m

m
en

de
d 

by
 

Ve
rd

an
ta

s 
In

c.
. 

6.
0 

Tr
en

ch
 B

ac
kf

ills
 

6.
1 

Sa
fe

ty
 

Th
e 

C
on

tra
ct

or
 

sh
al

l 
fo

llo
w

 
al

l 
O

SH
A 

an
d 

C
al

/O
SH

A 
re

qu
ire

m
en

ts
 

fo
r 

sa
fe

ty
 

of
 t

re
nc

h 
ex

ca
va

tio
ns

. 
 W

or
k 

sh
ou

ld
 b

e 
pe

rfo
rm

ed
 i

n 
 a

cc
or

da
nc

e 
w

ith
 A

rti
cl

e 
6 

of
 t

he
 C

al
ifo

rn
ia

 
C

on
st

ru
ct

io
n 

S
af

et
y 

O
rd

er
s,

 
20

09
 

Ed
iti

on
 

or
 

m
or

e 
cu

rre
nt

 
(s

ee
 

al
so

: 
ht

tp
://

w
w

w
.d

ir.
ca

.g
ov

/ti
tle

8/
sb

4a
6.

ht
m

l  )
. 

6.
2 

Be
dd

in
g 

an
d 

Ba
ck

fil
l 

Al
l u

til
ity

 tr
en

ch
 b

ed
di

ng
 a

nd
 b

ac
kf

ill 
sh

al
l b

e 
pe

rfo
rm

ed
 in

 a
cc

or
da

nc
e 

w
ith

 a
pp

lic
ab

le
 p

ro
vi

si
on

s 
of

 th
e 

20
18

 E
di

tio
n 

of
 th

e 
S

ta
nd

ar
d 

S
pe

ci
fic

at
io

ns
 fo

r 
P

ub
lic

 W
or

ks
 C

on
st

ru
ct

io
n 

(G
re

en
 B

oo
k)

.  
Be

dd
in

g 
m

at
er

ia
l s

ha
ll h

av
e 

a 
Sa

nd
 E

qu
iv

al
en

t g
re

at
er

 th
an

 3
0 

(S
E>

30
). 

 B
ed

di
ng

 s
ha

ll b
e 

pl
ac

ed
 

to
 1

-fo
ot

 (0
.3

 m
) o

ve
r t

he
 to

p 
of

 th
e 

co
nd

ui
t, 

an
d 

de
ns

ifi
ed

 b
y 

je
tti

ng
 in

 a
re

as
 o

f g
ra

nu
la

r s
oi

ls
, i

f 
al

lo
w

ed
 b

y 
th

e 
pe

rm
itt

in
g 

ag
en

cy
.  

O
th

er
w

is
e,

 th
e 

pi
pe

-b
ed

di
ng

 z
on

e 
sh

ou
ld

 b
e 

ba
ck

fil
le

d 
w

ith
 

C
on

tro
lle

d 
Lo

w
 S

tre
ng

th
 M

at
er

ia
l (

C
LS

M
) c

on
si

st
in

g 
of

 a
t l

ea
st

 o
ne

 s
ac

k 
of

 P
or

tla
nd

 c
em

en
t p

er
 

cu
bi

c-
ya

rd
 o

f 
sa

nd
, 

an
d 

co
nf

or
m

in
g 

to
 S

ec
tio

n 
20

1-
6 

of
 t

he
 2

01
8 

Ed
iti

on
 o

f 
th

e 
St

an
da

rd
 

S
pe

ci
fic

at
io

ns
 fo

r P
ub

lic
 W

or
ks

 C
on

st
ru

ct
io

n 
(G

re
en

 B
oo

k)
.  

Ba
ck

fil
l o

ve
r t

he
 b

ed
di

ng
 z

on
e 

sh
al

l 
be

 p
la

ce
d 

an
d 

de
ns

ifi
ed

 m
ec

ha
ni

ca
lly

 to
 a

 m
in

im
um

 o
f 9

0 
pe

rc
en

t o
f r

el
at

iv
e 

co
m

pa
ct

io
n 

(A
ST

M
 

D
 1

55
7)

 fr
om

 1
 fo

ot
 (0

.3
 m

) a
bo

ve
 th

e 
to

p 
of

 th
e 

co
nd

ui
t t

o 
th

e 
su

rfa
ce

.  
Ba

ck
fil

l a
bo

ve
 th

e 
pi

pe
 

zo
ne

 s
ha

ll 
no

t 
be

 j
et

te
d.

  
Je

tti
ng

 o
f 

th
e 

be
dd

in
g 

ar
ou

nd
 t

he
 c

on
du

its
 s

ha
ll 

be
 o

bs
er

ve
d 

by
 

Ve
rd

an
ta

s 
In

c.
 a

nd
 b

ac
kf

ill 
ab

ov
e 

th
e 

pi
pe

 z
on

e 
(b

ed
di

ng
) 

sh
al

l 
be

 o
bs

er
ve

d 
an

d 
te

st
ed

 b
y 

Ve
rd

an
ta

s 
In

c.
. 

6.
3 

Li
ft 

Th
ic

kn
es

s 
Li

ft 
th

ic
kn

es
s 

of
 tr

en
ch

 b
ac

kf
ill 

sh
al

l n
ot

 e
xc

ee
d 

th
os

e 
al

lo
w

ed
 in

 th
e 

St
an

da
rd

 S
pe

ci
fic

at
io

ns
 o

f 
Pu

bl
ic

 W
or

ks
 C

on
st

ru
ct

io
n 

un
le

ss
 th

e 
C

on
tra

ct
or

 c
an

 d
em

on
st

ra
te

 to
 V

er
da

nt
as

 In
c.

 th
at

 th
e 

fil
l 

lif
t 

ca
n 

be
 c

om
pa

ct
ed

 t
o 

th
e 

m
in

im
um

 r
el

at
iv

e 
co

m
pa

ct
io

n 
by

 h
is

 a
lte

rn
at

iv
e 

eq
ui

pm
en

t 
an

d 
m

et
ho

d,
 a

nd
 o

nl
y 

if 
th

e 
bu

ild
in

g 
of

fic
ia

ls
 w

ith
 th

e 
ap

pr
op

ria
te

 ju
ris

di
ct

io
n 

ap
pr

ov
e.

 

> 

https://www.verdantas.com/
http://www.dir.ca.gov/title8/sb4a6.html

	CONTENTS
	1 INTRODUCTION
	2 SCOPE OF SERVICES
	3 SITE DESCRIPTION
	3.1 Previous Geotechnical Study
	3.2 Historical Aerial Photographs

	4 PROJECT UNDERSTANDING
	5 GEOLOGIC CONDITIONS
	5.1 Regional Geologic Setting
	5.2 Project Area Geology
	5.2.1 Site-Specific Soil Conditions

	5.3 Groundwater

	6 FAULTING AND SEISMIC HAZARDS
	6.1 Surface Fault Rupture
	6.2 Seismic Ground Shaking
	6.3 Liquefaction and Seismically Induced Settlement
	6.4 Lateral Spreading
	6.5 Tsunamis and Seiches


	7 MISCELLANEOUS HAZARDS
	7.1 Flood Hazards
	7.2 Expansive Soils
	7.3 Compressible and Collapsible Soils

	8 PRELIMINARY CONCLUSIONS
	9 GEOTECHNICAL CONSIDERATIONS
	9.1 Construction Plan Review
	9.2 Earthwork
	9.2.1 Excavation Characteristics
	9.2.2 Remedial Grading
	9.2.3 Fill Materials
	9.2.4 Fill Placement and Compaction

	9.3 Seismicity
	9.4 Preliminary Foundation Recommendations
	9.5 Corrosivity

	10 FUTURE WORK
	11 LIMITATIONS
	12 REFERENCES
	FIGURES
	FIGURE 1 - SITE LOCATION
	FIGURE 2 - SITE AERIAL AND BORING LOCATIONS
	FIGURE 3 - 1931 HISTORICAL AERIAL PHOTOGRAPH
	FIGURE 4 - SITE PLAN AND BORING LOCATIONS
	FIGURE 5 - REGIONAL GEOLOGY
	FIGURE 6 - FAULT LOCATIONS
	FIGURE 7 - SEISMIC HAZARD ZONES

	APPENDIX A
	Appendix D-2 - Geotechnical Exploration Report.pdf
	Table of Contents
	1.0 Introduction
	1.1 Site Description and Proposed Development
	1.2 Purpose and Scope
	1.3 Previous Study

	2.0  Geotechnical Findings
	2.1 Regional Geologic Setting
	2.2 Surficial Geology
	2.3 Subsurface Soil Conditions
	2.3.1 Expansive Soil Characteristics
	2.3.2 Soil Corrosivity
	2.3.3 Soil Compressibility
	2.3.4 Shear Strength
	2.3.5 Excavation Characteristics

	2.4 Groundwater Conditions
	2.4.1 Infiltration

	2.5 Surface Fault Rupture
	2.6 Strong Ground Shaking
	2.7 Liquefaction Potential
	2.8 Seismically-Induced Settlement
	2.9 Seismically-Induced Lateral Ground Displacements
	2.10 Earthquake-Induced Landsliding
	2.11 Flooding
	2.12 Seiches and Tsunamis
	2.13 Methane

	3.0  Geotechnical Design Recommendations
	3.1 Site Grading
	3.1.1 Site Preparation
	3.1.2 Removals and Overexcavations
	3.1.3 Excavation Bottom Preparation
	3.1.4 Fill Materials
	3.1.5 Fill Placement and Compaction
	3.1.6 Shrinkage
	3.1.7 Reuse of Concrete and Asphalt Rubble

	3.2 Ground Improvement
	3.3 Foundation Design
	3.4 Flagpole Footings
	3.5 Slabs-on-Grade
	3.6 Cement Type and Corrosion Protection
	3.7 Retaining Walls
	3.7.1 Sliding and Overturning
	3.7.2 Drainage

	3.8 Paving
	3.8.1 Asphalt Concrete
	3.8.2 Portland Cement Concrete Paving
	3.8.3 Base Course

	3.9 Infiltration BMP Design Considerations
	3.10 Temporary Excavations
	3.11 Trench Backfill
	3.12 Drainage and Landscaping
	3.13 Additional Geotechnical Services

	4.0  Limitations
	5.0  References
	Figures and Plates
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G




