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1. CROSS SECTION DISPLAYS GENERALIZED SUBSURFACE CONDITIONS; FOR A DETAILED DESCRIPTION OF CONDITIONS
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2. REFER TO SITE PLAN FOR LOCATION OF CROSS SECTIONS.
3. GROUND SURFACE PROFILE INFERRED FROM GOOGLE EARTH PRO ON DECEMBER 3, 2021.
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NOTES:

1. CROSS SECTION DISPLAYS GENERALIZED SUBSURFACE CONDITIONS; FOR A DETAILED DESCRIPTION OF CONDITIONS
ENCOUNTERED REFER TO BORING LOGS.
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APPENDIX A 

SUBSURFACE EXPLORATIONS  

We explored the subsurface conditions at the site by drilling twelve borings (B-1 through B-12) to depths 

ranging between 26.5 and 51.5 feet BGS at the locations shown on Figure 2.  The borings were drilled in 

November 2021 by SoCal Drilling Co. using a Mayhew 1,000 Mud-Rotary drill.  

The locations of the explorations were determined in the field by observing nearby landmarks.  This 

information should be considered accurate only to the degree implied by the methods used.  

A member of our geotechnical staff observed and logged the explorations.  We obtained representative 

samples of the various soil encountered in the explorations. Classifications and sampling intervals are 

presented on the exploration logs included in this appendix.  

SOIL SAMPLING 

Samples were collected from the borings using modified California split-spoon samplers in general 

accordance with ASTM D3550 and we performed Standard Penetration Tests (SPTs) in general 

accordance with ASTM D1586.   

The modified California samplers and SPTs were driven using a 140-pound hammer free falling 30 inches.  

The samplers were driven a total distance of 18 inches or to refusal.  The number of blow counts required 

to drive the sampler for each 6 inch (California sampler) and 12-inch (SPT) segment was recorded (or less 

if refusal is met) on the exploration logs.  Sampling methods and intervals are shown on the exploration 

logs. 

The samples collected from the borings were transported to our office for further review and for 

assignment of geotechnical laboratory testing.   

SOIL CLASSIFICATION 

The soil samples were described in accordance with the classification legend that is included in this 

appendix prior to the exploration logs.  The exploration logs indicate the depths at which the soils or their 

characteristics change, although the change actually may be gradual.  If the change was observed directly 

in a sample then the contact is indicated with a solid line on the logs. If the change occurred between 

sample locations, the depth was interpreted and the change is indicated on the logs with a dashed line.  

Classifications are shown on the exploration logs. 

LABORATORY TESTING  

Moisture Content and In-place Dry Density 

The natural moisture content of select soil samples were performed in general accordance with 

ASTM D2216.  The natural moisture content is a ratio of the weight of the water to soil in a test sample 

and is expressed as a percentage.   

Select soil samples were tested to determine the in situ dry density.  The tests were performed in 

general accordance with ASTM D2937.  The dry density is defined as the ratio of the dry weight of 

the soil sample to the volume of that sample.  The dry density typically is expressed in units of 

pounds per cubic foot (pcf).   

The test results are presented in this appendix. 

Maximum Dry-Density and Optimum Moisture Content 

Maximum dry-density and optimum moisture content testing was performed in general accordance 

with ASTM D 1557 on one bulk samples obtained from the explorations.  The tests determines the 

optimal moisture content at which sample achieves its maximum dry density.  The test results are 

presented in this appendix. 
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Grain size Analysis 

Grain Size analysis was completed on select samples obtained from the explorations.  The tests 

were conducted in general accordance with ASTM D 1140.  The test measures the liquid limit, 

plastic limit, and plasticity index of soils. The test results are presented in this appendix. 

Atterberg Limits 

Atterberg Limit tests were completed on select samples obtained from the explorations.  The tests 

were conducted in general accordance with ASTM D 4318.  The test measures the amount of 

material finer than 75-μm (No. 200) sieve in soils. The test results are presented in this appendix. 

Expansion Index 

Expansion index tests were performed on selected bulk samples of the on-site soils in accordance with 

the latest version of Test Method ASTM D4829.  

The test results are presented in this appendix. 

Corrosion Testing  

Chemical and electrical analyses were performed on selected bulk samples of onsite soils to 

determine their soluble sulfate content, chloride content, pH (acidity) and minimum electrical 

resistivity.  These tests were performed in accordance with the latest versions of California Test 

Method Nos. CTM 417 (sulfate), CTM 422 (chloride), and CTM 643 (pH and resistivity) respectively.  

The results of these tests are included in this appendix. 

Consolidation Testing 

One-dimensional consolidation testing was performed in general accordance with ASTM D2435 on 

relatively undisturbed soil samples.  The test measures the volume change of a soil sample under 

predetermined loads.   

The test results are presented in this appendix. 

Strength Testing 

Direct shear tests were completed on select samples obtained from the explorations.  The tests were 

performed in general accordance with ASTM D3080.  The test determines the effects upon shear 

resistance and displacement, and strength properties such as Mohr strength envelopes.   

The test results are presented in this appendix. 

R-Value 

A representative sample of the near-surface soil was tested for resistance value (R-Value) in accordance 

with California Test Method 301.  This test is designed to provide a relative measure of soil strength for 

use in pavement design. 

The test result is presented in this appendix. 
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UNIFIED SOIL CLASSIFICATION SYSTEM
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Silts and Clays
LL = < 50

Silts and Clays
LL = > 50

Highly Organic Soils

Poorly-graded GRAVELS with less than 5% fines or gravel-sand mixtures

Silty gravels, gravel-sand-silt mixtures;GRAVELS with greater than 12% ML or MH fines

Clayey gravels, gravel-sand-clay mixtures; GRAVELS with greater than 12% CL or CH

Well-graded sands with less than 5% fines or gravelly sands, little or no fines

Poorly-graded sands with less than 5% fines or gravelly sands, little or no fines

Silty sands, sand-silt mixtures; SANDS with greater than 12% ML or MH fines

Clayey sands, sand-clay mixtures; SANDS with greater than 12% CL or CH fines

Inorganic silts and clayey silts of low plasticity, sandy non-plastic SILT, gravelly SILT

Inorganic clays of low to medium plasticity, silty CLAY, trace fines, sand

Organic silts and organic silt-clays of non-plastic to medium plasticity

Inorganic medium plastic silts, medium plastic to very plastic clayey silts.

Inorganic plastic to very plastic CLAYS, sandy plastic CLAY

Organic medium plastic to plastic silty CLAYS, and very plastic CLAYS

Peat and other highly organic soils

SOIL DESCRIPTIONS/SYMBOLS
GRAIN SIZE CHART

Range of Grain Sizes
Classification U.S. Standard

Sieve Size
Grain Size in
Millimeters

Boulders

Cobbles
Gravel
  coarse
  fine
Sand
  coarse
  medium
  fine

Silt and Clay

Above 12"

12" to 3"
3" to No. 4

3" to 3 4"
3

4"  to No.4

No. 4 to No. 200
No. 4 to No. 10
No. 10 to No. 40

No. 40 to No. 200

Below No. 200

Above 305

305 to 76.2

Below 0.075

76.2 to 4.75
76.2 to 19.1
19.1 to 4.75

4.76 to 0.075
4.76 to 2.00

2.00 to 0.420
0.240 to 0.075

High-Plasticity CLAY (CH)

Low-Plasticity SILT (ML)

Low-Plasticity CLAY (CL)

FILL

Modified California (CR) split-barrel ring sampler with 3.0-inch outside diameter
and a 2.5-inch inside diameter.

Standard Penetration Test (SPT) split-barrel sampler with a 2.00-inch outside
diameter with a 1.5-inch inside diameter

Shelby Tube (3.0-inch outside diameter, thin-walled tube) advanced with
hydraulic pressure

Well-graded SAND (SW)

Poorly-graded SAND (SP)

Silty SAND (SM)

Clayey SAND (SC)

Groundwater encountered during drilling

Groundwater at completion

Groundwater at 24 hours

SAMPLER TYPE

CR  -

SPT -

ST  -

SANDSTONE

ASPHALT

Clayey GRAVEL (GC)

Silty GRAVEL (GM)

Poorly-graded GRAVEL (GP)

Well-graded GRAVEL (GW)

High-Plasticity SILT (MH)

CLAYSTONE

SILTSTONE

BAG -

C   -

Bulk Sample

Core Barrel

GROUNDWATER READING

AGGREGATE BASE
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AC = 3-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY with Sand (CL), dark brown, stiff, very moist, some
sand.

Olive brown, medium stiff to stiff.

CLAY (CL), olive gray and brown mottled, stiff, very moist,
abundant caliche, few iron oxide and limonite staining.

BEDROCK - Tertiary Puente Formation Yorba Member
(Tpy)
Clayey SANDSTONE, olive brown with iron oxide and
limonite mottled, medium dense, moist, fine sand, distinct
shallow dipping planar beds, thinly bedded.

SANDSTONE/SILTSTONE/CLAYSTONE, olive
brown/gray/orangish brown, hard to dense, moist, iron
oxide and some limonite staining, moderately dipping, thinly
bedded, planar.

Bulk sample collected from
0-10 feet.
Corrosivity test

DD = 94.0 pcf, MC = 28.9%
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+513.5
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Size and Type of Bit

Drop (in)

Sampler

Water Level (ft.)
Casing Depth (ft)

Randy

-

-

44.75" Mud Rotary

Date Started

11/22/21

4

-

26.5 ft

Field Engineer

140

-
Drilling Foreman

-

11/22/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

Bulk; 2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer

Automatic

Core

30

Weight (lbs)

SoCal Drilling

A. Nieblas

Completion Depth

First

Disturbed
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SANDSTONE with Clay and SILTSTONE, olive brown with
gray and orangish brown interbeds, medium dense to very
stiff, moist, fine sand, well to moderate bedding.

SILTSTONE/SANDSTONE, olive brown with gray and
orangish brown interbeds, very dense to hard, moist, fine
sand, moderately shallow dipping planar beds, thinly
bedded.
Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and AC patched.
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AC = 3-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY (CL), dark brown, stiff, very moist, moderate
plasticity.

Sandy CLAY (CL), olive brown with yellow and orangish
brown mottled, stiff, moist, fine to medium sand, trace
caliche.
Sandy CLAY (CL), olive brown, stiff, moist to very moist,
fine sand, abundant caliche.

CLAY with Sand (CL), olive gray and brown, stiff, very
moist, some fine sand, caliche stringers.

Sandy CLAY (CL), orangish dusk brown, stiff, moist, fine
sand, fine to coarse gravel.

DD = 104.2 pcf, MC = 19.8%

DD = 97.8 pcf, MC = 27.2%
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Drop (in)
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Casing Depth (ft)

Randy
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44.75" Mud Rotary

Date Started

11/22/21
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Field Engineer
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-
Drilling Foreman

-

11/22/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer
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Core
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Weight (lbs)

SoCal Drilling

A. Nieblas
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20401 Valley Boulevard

20

of 2

Project No.

Google Earth = 521 (feet, MSL)

Elevation and DatumLocation

M
A

T
E

R
IA

L
S

Y
M

B
O

L

Sheet 1B-2
Project

Walnut Business Park

Sample Description
Depth
Scale

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

700108301

 Log of Boring

\\L
A

N
G

A
N

.C
O

M
\D

A
T

A
\IR

V
\D

A
T

A
3\

70
01

08
30

1\
P

R
O

JE
C

T
 D

A
T

A
\_

D
IS

C
IP

LI
N

E
\G

E
O

T
E

C
H

N
IC

A
L\

G
IN

T
L

O
G

S
\7

00
10

83
0

1 
- 

G
IN

T
 L

O
G

S
.G

P
J 

...
 1

2
/1

4/
2

02
1 

4
:1

8:
5

5 
P

M
 ..

. 
R

ep
or

t:
 L

og
 -

 L
A

N
G

A
N

Remarks
(Drilling Fluid, Depth of Casing,

Fluid Loss, Drilling Resistance, etc.)
+521.0

Elev.
(ft)

Sample Data

I-d-109

LAN6AN 



42

36

34

27

12

15

S
-6

S
-7

C
R

S
P

T

18
12

BEDROCK - Tertiary Puente Formation Yorba Member
(Tpy)
SANDSTONE/SILTSTONE, olive brown and orangish
brown, very dense to hard, moist, fine sand, planar, shallow
dipping beds.

Clayey to Silty SANDSTONE, orangish brown to olive
brown, very dense, moist, fine sand, iron oxide staining.

Very hard, concretionary bed.

Total Depth = 32 feet
Boring bailed after completion. Groundwater observed at 20
feet bgs.
Boring backfilled with bentonite grout and AC patched.

CRS-8 0 50/3.5" No sample recovery.
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AC = 3-inches thick, AB = 2-inches thick.
Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
Silty CLAY (CL), olive brown, stiff, very moist.

CLAY with Silt (CL), olive gray, very stiff, very moist.

CLAY with Silt and Sand (CL), olive gray, stiff, very moist,
abundant caliche stringers.

Very stiff, fine gravel, decreased sand.

Olive brown, increased clay.

CLAY (CL), gray brown, very stiff, very moist, few caliche
and rootlets.

DD = 87.4 pcf, MC = 29.6%

DD = 95.1 pcf, MC = 28.2%
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Size and Type of Bit

Drop (in)

Sampler

Water Level (ft.)
Casing Depth (ft)

Randy

-

-

44.75" Mud Rotary

Date Started

11/22/21

3

-

26.5 ft

Field Engineer

140

-
Drilling Foreman

-

11/22/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer

Automatic

Core

30
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Sandy CLAY (CL), olive brown, very stiff, very moist, iron
oxide and limonite staining.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and AC patched.

DD = 96.8 pcf, MC = 26.6%
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AC = 3-inches thick, AB = 4-inches thick.

Artificial Fill (af)
SILT with Sand (ML), dark olive gray, medium stiff, fine
sand, high plasticity, few rootlets [FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY (CL), olive brown and gray, soft to medium stiff, very
moist, abundant caliche.

Olive gray, medium stiff, fine sand, caliche stringers.

Olive brown, abundant caliche stringers.

Sandy CLAY (CL), reddish dusk brown, stiff, moist to very
moist, fine to very coarse sand.

DD = 90.8 pcf, MC = 26.0%

DD = 104.6 pcf, MC = 21.9%
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+516.0

+506.0
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Reddish brown with some brown mottled, medium dense to
stiff, moist, very fine sand, increase sand.

Clayey SAND (SC), olive brown, dense, moist to very
moist, medium to coarse sand, fine gravel.

Gravelly SAND with Clay (SW), olive brown, very dense,
very moist, fine to coarse sand and gravel.

BEDROCK - Tertiary Puente Formation Yorba Member
(Tpy)
SILTSTONE/SANDSTONE, gray and olive brown
interbeds, very dense to hard, moist to very moist, fine
sandstone with some silt, well to moderate plannar bedding
with shallow dip, thinly bedded.

SANDY SILTSTONE/SILTY SANDSTONE, olive brown and
gray, hard to very dense, moist, thinly bedded, planar.

Total Depth = 41.5 feet
Boring bailed after completion. Groundwater observed at 24
feet bgs.
Boring backfilled with bentonite grout and AC patched.

DD = 114.4 pcf, MC = 19.5%

Heavy auger chatter from
28-33 feet.
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AC = 3-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY with Gravel (CL), medium brown with some dark
brown mottled, stiff, moist, fine gravel.

Medium stiff to stiff.

CLAY with Gravel (CL), olive brown with orangish brown
mottled, medium stiff, moist to very moist, caliche.

Sandy CLAY (CL), reddish dusk brown, medium stiff, moist,
fine gravel.

Bulk sample collected from
0-10 feet.

DD = 108.3 pcf, MC = 26.1%

DD = 100.8 pcf, MC = 26.3%
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SILT (ML), dusky brown, stiff, wet, grades into Silty SAND
with Gravel (SM) with depth

Sandy CLAY (CL), reddish dusk brown, very stiff, very
moist, very fine to fine sand.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and AC patched.

Soil saturated.
DD = 79.8 pcf, MC = 40.5%
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+497.5
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AC = 4-inches thick, AB = 4-inches thick.

Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
Sandy CLAY (CL), olive gray, medium stiff to stiff, moist,
fine to coarse sand, moderately plastic clay.

CLAY with Sand (CL), olive gray, stiff, very moist, some
fine sand, caliche.

Olive brown and gray, medium stiff, moist, fine to coarse
sand, iron oxide.

CLAY (CL), olive brown with orange and light brown
mottled, stiff, very moist, fine to coarse sand, abundant
caliche, iron oxide staining.

Olive brown with brown mottled, medium stiff, no caliche.

DD =115.0 pcf, MC = 29.3%

DD = 104.6 pcf, MC = 30.7%
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Dusk brown, medium stiff to stiff, coarse sand.

Olive and dusky brown, stiff, fine to coarse sand.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and concrete
patched.

DD = 98.8 pcf, MC = 30.1%

+497.5
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AC = 5.5-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), olive brown with dark brown mottled, stiff, moist
[FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY (CL), dark brown, stiff, moist, fine to coarse sand,
some caliche.

CLAY (CL), olive gray, medium stiff, very moist, fine sand,
some caliche.

Olive brown, stiff, moist to very moist, iron oxide and
abundant caliche mottled.

Olive gray, medium stiff, very moist, some iron oxide and
abundant caliche staining.

SAND and Clayey SAND (SP-SC), brown to orangish
brown, medium dense, slightly moist, fine gravel.

DD = 98.9 pcf, MC = 32.9%

Poor sample recovery.
DD = 96.8 pcf, MC = 17.1%
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Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples
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Mayhew 1000

24 HR.

Weight (lbs)
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2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod
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Drilling Equipment Rock Depth
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CLAY (CL), dusky reddish brown, very soft, very moist.

Sandy SILT (ML), medium olive brown, medium stiff, wet,
very fine to fine sand, low plasticity.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and concrete
patched.

DD = 99.3 pcf, MC = 24.4%
+499.0

+497.5
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AC = 4-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), dark brown with light brown mottled, very stiff,
moist [FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY (CL), olive gray, stiff, very moist, caliche, few old
rootlets.

Silty SAND (SM), olive gray and brown, loose, moist to very
moist.

CLAY (CL), olive gray and brown, medium stiff, moist to
very moist.

Dark brown with some light brown mottled, very moist,
coarse sand.

CLAY with Sand (CL), olive brown, very stiff, very moist,
abundant caliche, few very old rootlets.

DD = 92.8 pcf, MC = 22.9%

DD = 107.7 pcf, MC = 20.3%

+523.2

+521.5

+516.5

+515.5

+509.0

+504.0

Water
Content

R
ec

ov
.

(in
)

N
um

be
r

0

T
yp

e

P
en

et
r.

re
si

st
B

L/
6i

n

Size and Type of Bit

Drop (in)

Sampler

Water Level (ft.)
Casing Depth (ft)

Randy

-

-

64.75" Mud Rotary

Date Started

11/23/21
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Drilling Foreman
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11/23/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod
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Drilling Equipment Rock Depth

Casing Hammer
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Core
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CLAY (CL), reddish dusk brown, very stiff, very moist,
coarse sand.

Clayey SAND with Gravel (SC), reddish dusky brown,
dense, moist, fine gravel.

Olive brown, very dense, very moist, fine gravel.

Sandy to Clayey GRAVEL (GC), olive brown, very dense,
wet, fine to coarse gravel.

SAND with Gravel and Clay (SW), olive brown, very dense,
wet, fine to coarse gravel.

CRS-9 2 50/5"

DD = 119.3 pcf, MC = 14.7%

Auger chatter from 26-45
feet.

Poor sample recovery.

+499.0

+489.0

+484.0

+479.0

Water
Content

R
ec

ov
.

(in
)

N
um

be
r

20

T
yp

e

P
en

et
r.

re
si

st
B

L/
6i

n

20401 Valley Boulevard

45

of 3

Project No.

Google Earth = 524 (feet, MSL)

Elevation and DatumLocation

M
A

T
E

R
IA

L
S

Y
M

B
O

L

Sheet 2B-8
Project

Walnut Business Park

Sample Description
Depth
Scale

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

700108301

 Log of Boring

\\L
A

N
G

A
N

.C
O

M
\D

A
T

A
\IR

V
\D

A
T

A
3\

70
01

08
30

1\
P

R
O

JE
C

T
 D

A
T

A
\_

D
IS

C
IP

LI
N

E
\G

E
O

T
E

C
H

N
IC

A
L\

G
IN

T
L

O
G

S
\7

00
10

83
0

1 
- 

G
IN

T
 L

O
G

S
.G

P
J 

...
 1

2
/1

4/
2

02
1 

4
:1

9:
0

6 
P

M
 ..

. 
R

ep
or

t:
 L

og
 -

 L
A

N
G

A
N

Remarks
(Drilling Fluid, Depth of Casing,

Fluid Loss, Drilling Resistance, etc.)
+504.0

Elev.
(ft)

Sample Data

I-d-122

LAN6AN 

..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



9

11

9

10

11

8

S
-1

1
S

-1
2

C
R

S
P

T

12
10

Silty to Clayey SAND (SC), olive brown, medium dense,
wet, some caliche, few lenses of Sandy Silt/Clay.

Fine to very fine sand, no caliche.

Total Depth = 51.5 feet
Boring bailed after completion. Groundwater observed at
24.5 feet bgs.
Boring backfilled with bentonite grout and AC patched.
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4

AC = 4-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY (CL), dark brown and light brown mottled, stiff, very
moist, fine sand [FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY (CL), olive gray and brown mottled, stiff, very moist,
trace caliche.

Silty SAND (SM), medium brown, loose, moist.

CLAY (CL), dark brown, stiff, very moist.

Clayey SAND with Gravel (SC), brown and light brown
mottled, medium dense, slightly moist to moist, fine to
coarse sand, fine gravel, iron oxide staining.

Bulk sample collected from
0-10 feet.
Corrosivity test

DD = 96.5 pcf, MC = 27.3%

DD = 87.4 pcf, MC = 33.4%
Direct Shear Test

Auger chatter from 12-14
feet.
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Drop (in)
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Water Level (ft.)
Casing Depth (ft)

Randy
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54.75" Mud Rotary

Date Started

11/23/21
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24

26.5 ft

Field Engineer
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-
Drilling Foreman

-

11/23/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

Bulk; 2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer

Automatic

Core

30
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SoCal Drilling

A. Nieblas
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CLAY (CL), medium to dark brown, medium stiff, very
moist.

Silty SAND (SM), medium brown, medium dense, moist,
very fine sand.

Total Depth = 26.5 feet
Boring bailed after completion. Groundwater observed at 24
feet bgs.
Boring backfilled with bentonite grout and AC patched.

DD = 96.7 pcf, MC = 27.9%
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AC = 4-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY with Sand (CL), dark gray and light gray mottled,
stiff, moist [FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY with Silt (CL), light olive gray, stiff moist, abundant
caliche.

CLAY with Sand (CL), olive gray, stiff, moist, fine to very
fine sand.

Olive brown and gray, medium stiff, some iron oxide and
caliche.

SILT with Sand (ML), medium brown, very stiff, moist, fine
to very fine sand.

DD = 95.3 pcf, MC = 27.8%
Direct Shear Test

DD = 105.0 pcf, MC = 21.5%
Consolidation Test
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34.75" Mud Rotary

Date Started
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26.5 ft

Field Engineer
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-
Drilling Foreman

-

11/24/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer
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Core
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Dusk brown, stiff, moist to very moist.

Clayey SAND (SC), medium brown, medium dense, very
moist to wet.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and AC patched.
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AC = 4-inches thick, AB = 6-inches thick.

Artificial Fill (af)
Sandy CLAY (CL), brown and dark brown, very stiff, moist
[FILL].

Light and dark brown, medium stiff to stiff.

Quaternary Young Alluvial Fan Deposits (Qyf)
Clayey SAND (SC), olive brown, medium dense, wet, fine
gravel.

CLAY (CL), olive gray, medium stiff, very moist, fine gravel,
medium plasticity.

CLAY with Sand (CL), medium brown, soft, very moist, fine
sand.

Bulk sample collected from
0-10 feet.

DD = 94.6 pcf, MC = 25.6%

DD = 100.5 pcf, MC = 35.9%
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Size and Type of Bit

Drop (in)

Sampler

Water Level (ft.)
Casing Depth (ft)

Randy

-

-

74.75" Mud Rotary

Date Started

11/24/21

6

16

51.5 ft

Field Engineer

140

-
Drilling Foreman

-

11/24/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

Bulk; 2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer

Automatic

Core

30

Weight (lbs)

SoCal Drilling

A. Nieblas

Completion Depth

First

Disturbed
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Sandy CLAY (CL), medium brown, soft, very moist.

Brown, very stiff, very moist, iron oxide staining.

Orangish brown, moist, very fine to fine sand, some iron
oxide staining.

Light brown and dark brown mottled, stiff, very moist.

Brown, very stiff, very moist, abundant caliche, some iron
oxide.

DD = 107.6 pcf, MC = 26.9%

DD = 103.8 pcf, MC = 22.6%
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Medium brown, stiff, moist.

Sandy SILT (ML), olive brown, very stiff, moist.

Total Depth = 51.5 feet
Boring bailed after completion. Groundwater observed at 16
feet bgs.
Boring backfilled with bentonite grout and concrete
patched.
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AC = 5-inches thick, AB = 6-inches thick.

Artificial Fill (af)
CLAY with Sand (CL), dusky brown to dark brown, stiff,
very moist, few gravel [FILL].

Quaternary Young Alluvial Fan Deposits (Qyf)
CLAY with Silt (CL), olive brown, medium stiff, very moist,
fine gravel.

SAND (SP), light brown, medium dense, moist, coarse
sand, fine to medium gravel.

CLAY (CL), olive brown, soft, very moist, caliche.

Olive gray.

DD = 106.8 pcf, MC = 5.0%

DD = 115.3 pcf, MC = 29.0%
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Size and Type of Bit

Drop (in)

Sampler

Water Level (ft.)
Casing Depth (ft)

Randy

-

-

34.75" Mud Rotary

Date Started

11/24/21

4

-

26.5 ft

Field Engineer

140

-
Drilling Foreman

-

11/24/21

Drilling Company

-
Completion

Sampler Hammer

Date Finished

Undisturbed
Number of Samples

Drop (in)

Casing Diameter (in)

Mayhew 1000

24 HR.

Weight (lbs)

-

2-inch O.D. SPT Split-Barrel, 2.5-inch I.D. Cal Mod

--

Drilling Equipment Rock Depth

Casing Hammer

Automatic

Core

30

Weight (lbs)

SoCal Drilling

A. Nieblas

Completion Depth

First

Disturbed
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CLAY with Silt (CL), olive to medium brown, stiff to very
stiff, caliche.

Sandy CLAY (CL), medium brown, hard, very moist, with
gravel.

Total Depth = 26.5 feet
Boring bailed after completion. Depth to groundwater not
apparent.
Boring backfilled with bentonite grout and concrete
patched.
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MOISTURE DENSITY TESTS

PROJECT Langan # 70018301 JOB NO. 2012-0057 BY LD DATE 12/13/21

Sample No. B-1 / S-3 B-2 / S-2 B-2 / S-4 B-3 / S-2 B-3 / S-4 B-3 / S-6 B-4 / S-3 B-4 / S-5

Depth (ft) 7.5 5.0 10.0 5.0 10.0 20.0 7.5 15.0

Testing

Soil Type Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay

Wet+Tare 952.0 1169.6 971.8 905.1 957.2 960.6 729.6 990.1

No. Ring 5 6 5 5 5 5 4 5

Wet Weight 110.3 139.3 132.4 150.1 128.8 112.9 131.4 144.3

Dry Weight 85.6 116.3 104.1 115.8 100.5 89.2 104.3 118.4

Wet density 121.1 124.9 124.4 113.2 121.9 122.5 114.4 127.4

% Water 28.9 19.8 27.2 29.6 28.2 26.6 26.0 21.9

Dry Density 94.0 104.2 97.8 87.4 95.1 96.8 90.8 104.6

O.B.Press(psf)

Sample No. B-4 / S-7 B-5 / S-2 B-5 / S-3 B-5 / S-4 B-6 / S-2 B-6 / S-4 B-6 / S-6 B-7 / S-3

Depth (ft) 2.5 5.0 10.0 20.0 5.0 10.0 20.0 7.5

Testing

Soil Type
Brown, Silty Clay 

w. Sand

Brown, Silty Clay 

w. Gravel
Brown, Silty Clay

Brown, Silty Clay 

w. Gravel
Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay

Wet+Tare 1180.9 951.5 1131.5 945.5 949.6 936.4 950.1 1124.3

No. Ring 6 5 6 5 5 5 5 6

Wet Weight 169.5 136.6 127.3 112.1 148.7 136.7 128.5 131.4

Dry Weight 141.9 108.3 100.8 79.8 115.0 104.6 98.8 98.9

Wet density 136.6 136.6 127.3 112.1 148.7 136.7 128.5 131.4

% Water 19.5 26.1 26.3 40.5 29.3 30.7 30.1 32.9

Dry Density 114.4 108.3 100.8 79.8 115.0 104.6 98.8 98.9

O.B.Press(psf)
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MOISTURE DENSITY TESTS

PROJECT Langan # 70018301 JOB NO. 2012-0057 BY LD DATE 12/13/21

Sample No. B-7 / S-5 B-7 / S-7 B-8 / S-3 B-8 / S-5 B-8 / S-7 B-9 / S-2 B-9 / S-6 B-11 / S-2

Depth (ft) 15.0 25.0 7.5 15.0 25.0 5.0 20.0 5.0

Testing

Soil Type

Brown, Silty Sand 

w. Gravel &Silty 

Clay

Brown, Clayey 

Sand

Brown, Clayey 

Sand
Brown, Silty Clay

Brown, Silty Clay 

w. Silty Sand
Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay

Wet+Tare 725.0 773.6 909.9 1002.6 1045.9 962.8 1161.3 938.3

No. Ring 4 4 5 5 5 5 6 5

Wet Weight 155.1 187.7 124.5 132.9 157.1 123.9 135.6 86.9

Dry Weight 132.4 150.9 101.3 110.5 137.0 97.3 106.0 69.2

Wet density 113.4 123.6 114.0 129.5 136.8 122.9 123.7 118.8

% Water 17.1 24.4 22.9 20.3 14.7 27.3 27.9 25.6

Dry Density 96.8 99.3 92.8 107.7 119.3 96.5 96.7 94.6

O.B.Press(psf)

Sample No. B-11 / S-4 B-11 / S-6 B-11 / S-8 B-12 / S-5 B-12 / S-4

Depth (ft) 10.0 20.0 30.0 7.5 15.0

Testing

Soil Type Brown, Silty Clay Brown, Silty Clay Brown, Silty Clay Brown, Silty Sand Brown, Silty Clay

Wet+Tare 908.0 1175.5 1193.7 929.4 956.8

No. Ring 5 6 6 5 5

Wet Weight 118.5 168.3 133.9 166.8 121.6

Dry Weight 87.2 132.6 109.2 158.9 94.3

Wet density 136.6 136.6 127.3 112.1 148.7

% Water 35.9 26.9 22.6 5.0 29.0

Dry Density 100.5 107.6 103.8 106.8 115.3

O.B.Press(psf)
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Langan Engineering # 700108301 SOIL TEST RESULTS Job No. 2012-0057

SAMPLE NO.: B-1 B-9

Depth: 0 - 5' 0 - 5'

DIRECT SHEAR TEST (type)

Initial Moisture Content        %

Dry Density                      (pcf)

Normal Stress                  (psf)

Peak Shear Stress           (psf)

Ultimate Shear Stress      (psf)

Cohesion                          (psf)

 Internal Friction Angle (degrees)

EXPANSION TEST UBC STD 18-2

Initial Dry Density             (pcf)

Initial Moisture Content        %

Final Moisture Content        %

Pressure (psf)

Expansion Index Swell       %

CORROSIVITY TEST

Resistivity (CTM 643)    (ohm-cm) 820 770

pH (ASTM D1293) 7.4 7.5

CHEMICAL TESTS

Soluble Sulfate (CTM 417)      (%) 0.0687 0.0448

Chloride Content (CTM 422)  (%) 0.0106 0.0098

Wash #200 Sieve (ASTM-1140) %

Sand Equivalent (ASTM D2419)

I-d-135
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Sample Type Description Dry Density (pcf) Initial W.C. (%) Final W.C. (%)
B-9/S-4   Undisturbed         Silty Clay                     87.4                     33.4                     37.4

& Saturated

Strain Rate: 0.0084 in. / min.

Langan # 700108301 DIRECT SHEAR TEST - ASTM D-3080

Date: 12-13-2021 GeoLogic Associates

Normal Pressure (psf) Peak Shear Strength (psf) Ultimate Shear Strength (psf)

1000                                             1060 @ 0.1050"                                    840
2000                                             1610 @ 0.1100"                                  1440
4000                                             2220 @ 0.1055"                                  1980

C =  700 psf                                         C = 400 psf

22 deg. 22 deg.
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peak shear strength strength at 1/4" displacement

Sample Type Description Dry Density (pcf) Initial W.C. (%) Final W.C. (%)
B-10/S-3   Undisturbed         Silty Clay                     95.3                    27.8                    27.9

& Saturated

Strain Rate: 0.0084 in. / min.

Langan # 700108301 DIRECT SHEAR TEST - ASTM D-3080

Date: 12-13-2021 GeoLogic Associates

Normal Pressure (psf) Peak Shear Strength (psf) Ultimate Shear Strength (psf)

1000                                             1000 @ 0.0405"                                    760
2000                                             2150 @ 0.1200"                                  1700
4000                                             2900 @ 0.1455"                                  2720

C =  400 psf                                         C = 200 psf

32 deg. 32 deg.

I-d-137

GLA No. 2012-0057 
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Langan # 700108301 CONSOLIDATION TEST - ASTM D2435 Job No. 2012-0057

 Boring / Sample No. B-10 / S-5 Depth: 15'  Date 12-08-21
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Dry Density: 105.0 pcf

Initial Water Content: 21.5 %
Final Water Content: ----- %

H2O @ 1600 PSF

.Natural

o Submerged
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Langan # 700108301 CONSOLIDATION TEST - ASTM D2435 Job No. 2012-0057

 Boring / Sample No. B-4 / S-3 Depth: 15'  Date 12-08-21
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Dry Density: 95.2 pcf

Initial Water Content: 26.0 %
Final Water Content: ----- %

H2O @ 1600 PSF
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