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APPENDIX A 

BORING LOGS 

Field Procedure for the Collection of Disturbed Samples 
Disturbed soil samples were obtained in the field using the following methods. 

 Bulk Samples 
Bulk samples of representative earth materials were obtained from the exploratory drilling. 
The samples were bagged and transported to the laboratory for testing. 

Field Procedure for the Collection of Relatively Undisturbed Samples 
Relatively undisturbed soil samples were obtained in the field using the following method. 

The Modified Split-Barrel Drive Sampler 
The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass 
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into 
the ground with the weight of a hammer in general accordance with ASTM D 3550. The 
driving weight was permitted to fall freely. The approximate length of the fall, the weight of 
the hammer, and the number of blows per foot of driving are presented on the boring logs as 
an index to the relative resistance of the materials sampled. The samples were removed from 
the sample barrel in the brass rings, sealed, and transported to the laboratory for testing. 

  



Soil Classification Chart Per ASTM D 2488

Primary Divisions
Secondary Divisions

Group Symbol Group Name 

COARSE- 
GRAINED 

SOILS  
more than 

50% retained 
on No. 200 

sieve

GRAVEL  
more than 

50% of 
coarse 
fraction 

retained on 
No. 4 sieve

CLEAN GRAVEL
less than 5% fines

GW well-graded GRAVEL

GP poorly graded GRAVEL

GRAVEL with 
DUAL  

CLASSIFICATIONS  
5% to 12% fines

GW-GM well-graded GRAVEL with silt

GP-GM poorly graded GRAVEL with silt

GW-GC well-graded GRAVEL with clay

GP-GC poorly graded GRAVEL with clay

GRAVEL with 
FINES  

more than  
12% fines

GM silty GRAVEL

GC clayey GRAVEL

GC-GM silty, clayey GRAVEL

SAND  
50% or more 

of coarse 
fraction  
passes  

No. 4 sieve

CLEAN SAND  
less than 5% fines

SW well-graded SAND

SP poorly graded SAND

SAND with  
DUAL 

CLASSIFICATIONS  
5% to 12% fines

SW-SM well-graded SAND with silt

SP-SM poorly graded SAND with silt

SW-SC well-graded SAND with clay

SP-SC poorly graded SAND with clay

SAND with FINES  
more than  
12% fines

SM silty SAND

SC clayey SAND

SC-SM silty, clayey SAND

FINE- 
GRAINED 

SOILS   
50% or  

more passes  
No. 200 sieve

SILT and 
CLAY 

liquid limit  
less than 50%

INORGANIC

CL lean CLAY

ML SILT

CL-ML silty CLAY

ORGANIC
OL (PI > 4) organic CLAY

OL (PI < 4) organic SILT

SILT and 
CLAY 

liquid limit  
50% or more

INORGANIC
CH fat CLAY

MH elastic SILT

ORGANIC
OH (plots on or  
above “A”-line) organic CLAY

OH (plots 
below “A”-line) organic SILT

Highly Organic Soils PT Peat

 

USCS METHOD OF SOIL CLASSIFICATION
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Apparent Density - Coarse-Grained Soil

Apparent 
Density

Spooling Cable or Cathead Automatic Trip Hammer

SPT 
(blows/foot)

Modified  
Split Barrel 
(blows/foot)

SPT 
(blows/foot)

Modified  
Split Barrel 
(blows/foot)

Very Loose < 4 < 8 < 3 <  5

Loose 5 - 10 9 - 21 4 - 7 6 - 14

Medium  
Dense 11 - 30 22 - 63 8 - 20 15 - 42

Dense 31 - 50 64 - 105 21 - 33 43 - 70

Very Dense > 50 > 105 > 33 > 70

Consistency - Fine-Grained Soil

Consis-
tency

Spooling Cable or Cathead Automatic Trip Hammer

SPT 
(blows/foot)

Modified  
Split Barrel 
(blows/foot)

SPT 
(blows/foot)

Modified  
Split Barrel 
(blows/foot)

Very Soft < 2 < 3 < 1  < 2

Soft 2 - 4 3 - 5 1 - 3 2 - 3

Firm 5 - 8 6 - 10 4 - 5 4 - 6

Stiff 9 - 15 11 - 20 6 - 10 7 - 13

Very Stiff 16 - 30 21 - 39 11 - 20 14 - 26

Hard > 30 > 39 > 20 > 26

LIQUID LIMIT (LL), %

P
LA

S
TI

C
IT
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IN

D
E

X
 (
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I)

, %

0 10

10
7
4

20

30

40

50

60

70

0
20 30 40 50 60 70 80 90 100

MH or OH

ML or OLCL - ML

Plasticity Chart

Grain Size

Description Sieve  
Size Grain Size Approximate 

Size

Boulders > 12” > 12” Larger than 
basketball-sized

Cobbles 3 - 12” 3 - 12” Fist-sized to 
basketball-sized

Gravel

Coarse 3/4 - 3” 3/4 - 3” Thumb-sized to 
fist-sized

Fine #4 - 3/4” 0.19 - 0.75” Pea-sized to 
thumb-sized

Sand

Coarse #10 - #4 0.079 - 0.19” Rock-salt-sized to 
pea-sized

Medium #40 - #10 0.017 - 0.079” Sugar-sized to 
rock-salt-sized

Fine #200 - #40 0.0029 - 
0.017”

Flour-sized to 
sugar-sized

Fines Passing 
#200 < 0.0029” Flour-sized and 

smaller

CH or OH

CL or OL
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6/6"

SAN ONOFRE BRECCIA:
Bluish gray, moist, moderately hard, BRECCIA with cobble and boulder-sized clasts of
igneous and metamorphic rocks; massive, no discernible bedding; significant fractures
were not observed.

@ 8': Imbricated boulder. Approximate bedding orientation of N53°W,  40°S, based on flat
elongated schist boulder with foliations; massive below.

Continues massive, no discernible bedding; difficult drilling in hard breccia.

Increase in drilling difficulty and rock hardness.
Drilling refusal at 25 feet.
Total Depth = 25.0 feet (Refusal).
Groundwater was not encountered during drilling.
Downhole logged on 11/9/21 to 25 feet.
Backfilled with on-site soil on 11/9/21.

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
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DESCRIPTION/INTERPRETATION

DATE DRILLED 11/9/21 BORING NO. B-1

GROUND ELEVATION 473' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 24" Bucket Auger (Roy Bros. Drilling)

DRIVE WEIGHT See Notes DROP 30"

SAMPLED BY GM LOGGED BY GM/MRH REVIEWED BY MRH/MLP
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9/4"

11

5.9

8.6

7.5

122.3

114.6

120.0

SM

SC

FILL:
Grayish to yellowish brown, moist, medium dense, silty SAND with gravel; few clay
pockets; few cobbles; trace to few boulders.

Medium dense to dense.

From 14 to 16 feet, fill transitions into San Onofre Breccia.
Rootlets and gravel; slight increase in clay.
SLOPE WASH:
Yellowish brown to red brown, moist, medium dense, clayey SAND with gravel and
cobbles; trace rootlets.
SAN ONOFRE BRECCIA:
Yellowish brown to grayish brown, moist, moderately hard, BRECCIA; with cobble and
boulder-sized clasts of metamorphic and igneous rocks; massive, no discernible bedding;
no significant fracturing observed.

Yellowish brown.

Continues massive, no discernible bedding; difficult drilling in hard breccia.

FIGURE A- 2
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DESCRIPTION/INTERPRETATION

DATE DRILLED 11/8/21 BORING NO. B-2

GROUND ELEVATION 471' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 24" Bucket Auger (Roy Bros. Drilling)

DRIVE WEIGHT See Notes DROP 30"

SAMPLED BY GM LOGGED BY GM/MRH REVIEWED BY MRH/MLP
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SAN ONOFRE BRECCIA: (Continued)
Bluish gray, moist, hard, BRECCIA with cobble and boulder-sized clasts of metamorphic
and igneous rocks; oxidized reddish brown staining; massive; no significant fractures
observed.

Sampler refusal; difficult drilling.

Increase in gravel and cobble content.

Total Depth = 60.0 feet.
Groundwater was not encountered during drilling.
Downhole logged to 60 feet.
Backfilled with on-site soil on 11/8/21.

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
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DESCRIPTION/INTERPRETATION

DATE DRILLED 11/8/21 BORING NO. B-2

GROUND ELEVATION 471' ± (MSL) SHEET 2 OF

METHOD OF DRILLING 24" Bucket Auger (Roy Bros. Drilling)

DRIVE WEIGHT See Notes DROP 30"

SAMPLED BY GM LOGGED BY GM/MRH REVIEWED BY MRH/MLP
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APPENDIX B 

LABORATORY TESTING 

Classification 
Soils were visually and texturally classified in accordance with the Unified Soil Classification 
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on 
the logs of the exploratory borings in Appendix A. 

In-Place Moisture and Density Tests 
The moisture content and dry density of relatively undisturbed samples obtained from the 
exploratory borings were evaluated in general accordance with ASTM D 2937. The test results 
are presented on the logs of the exploratory borings in Appendix A. 

Gradation Analysis 
Gradation analysis tests were performed on selected representative soil samples in general 
accordance with ASTM D 6913. The grain-size distribution curves are shown on Figure B-1. 
These test results were utilized in evaluating the soil classifications in accordance with the USCS. 

Percent Finer than No. 200 Sieve 
An evaluation of the percentage of particles finer than the No. 200 sieve in selected soil samples 
was performed in general accordance with ASTM D 1140. The results of the tests are presented 
on Figure B-2. 

Proctor Density Tests 
The maximum dry density and optimum moisture content of selected representative soil samples 
were evaluated using the Modified Proctor method in general accordance with ASTM D 1557. The 
results of these tests are summarized on Figure B-3. 

Direct Shear Test 
Direct shear tests were performed on selected relatively undisturbed and remolded samples in 
general accordance with ASTM D 3080 to evaluate the shear strength characteristics of the 
selected materials. The samples were inundated during shearing to represent adverse field 
conditions. The results are shown on Figures B-4 and B-5. 

R-Value 
The resistance value, or R-value, for site soils was evaluated in general accordance with 
California Test (CT) 301. Samples were prepared and evaluated for exudation pressure and 
expansion pressure. The equilibrium R-value is reported as the lesser or more conservative of 
the two calculated results. The test results are shown on Figure B-6. 

Soil Corrosivity Tests 
Soil pH and resistivity tests were performed on a representative sample in general accordance 
with California Test (CT) 643. The soluble sulfate and chloride content of the selected sample 
were evaluated in general accordance with CT 417 and CT 422, respectively. The test results are 
presented on Figure B-7. 
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

 SILTY SAND WITH GRAVEL SM1.0-3.0B-2

  

USCS
SAMPLE 

LOCATION

SAMPLE 
DEPTH       

(ft)

PERCENT 
PASSING         
NO. 200

PERCENT 
PASSING         

NO. 4
DESCRIPTION (TOTAL

SAMPLE)

82 21

 

NO. 200 SIEVE ANALYSIS TEST RESULTS

RESERVOIR 2B REPLACEMENT PROJECT
LAGUNA BEACH, CALIFORNIA

211532002   |  1/22

FIGURE B-2

      211532002 Fig B-2_200-WASH @ B-2
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PERFORMED IN GENERAL ACCORDANCE WITH METHOD
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FIGURE B-3

PROCTOR DENSITY TEST RESULTS
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      211532002 Fig B-3_MAXDENSITY @ B-2  1.0-3.0
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080 ON REMOLDED (90% RELATIVE COMPACTION) SOIL SAMPLES
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FIGURE B-4

DIRECT SHEAR TEST RESULTS 
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      211532002 Fig B-4_DIRECT SHEAR @ B-2  1.0-3.0
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10.0-11.5SILTY SAND B-2 Peak
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
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FIGURE B-5

DIRECT SHEAR TEST RESULTS 
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      211532002 Fig B-5_DIRECT SHEAR @ B-2  10.0-11.5
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2844/CT 301

SAMPLE LOCATION
SAMPLE DEPTH

(ft)
EQUIVALENT SOIL TYPE R-VALUE 

2.0 - 3.0B-1 72SP/SM

R-VALUE TEST RESULTS
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      211532002 Fig B-6_RVTABLE
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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

1.0-3.0 8.4

CHLORIDE         

CONTENT 3            

(ppm)
pH 1

SAMPLE
DEPTH (ft)

SAMPLE            
LOCATION

RESISTIVITY 1

(ohm-cm)

7.9 35

15

12,956 10 0.001

0.001

SULFATE CONTENT 2 

B-1 2.0-3.0

12,956B-2

(ppm) (%)

10

CORROSIVITY TEST RESULTS
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FIGURE B-7

      211532002 Fig B-7_CORROSIVITY @ B-1 & B-2
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APPENDIX C 

 

Seismic Refraction Profiles 
 



MKN/SCWD Reservoir 2B, Laguna Beach , CA Cross -section A-A'
c:\211522002 aa3.pl2 Run By: DBC 1/6/2022 04:10PM

Safety Factors Are Calculated By The Modified Bishop Method



MKN/SCWD Reservoir 2B, Laguna Beach , CA Cross -section A-A', pseudo -static Analys
c:\211522002 aa3D.Dl2 Run Bv: DBC 1/6/2022 04:12PM

GSTABL7 v.2 FSmin=1.57
Safety Factors Are Calculated By The Modified Bishop Method



MKN/SCWD Reservoir 2B, Laguna Beach , CA Cross -section A-A'
: DBC 1/6/2022 04:13PMc:\211522002

GSTABL7 v.2 FSmin =1.85
Safety Factors Are Calculated By The Modified Bishop Method



MKN/SCWD Reservoir 2B, Laguna Beach , CA Cross -section A-A' , pseudo -static analys
c:\211522002 aa2o.o\2 Run Bv: DBC 1/6/2022 04:14PM

GSTABL7 v.2 FSmin =1.42
Safety Factors Are Calculated By The Modified Bishop Method



MKN/SCWD Reservoir 2B, Laguna Beach , CA Slope stability with Soldier Pile Wall
c:\211532002_bb1.pl2 Run By: DBC 1/14/2022 11:59AM

570 * T = T T T

# FS
a 1.59
b 1.64
c 1.65
d 1.68
e 1.70
f 1.79
g 1.80
h 1.83
i 1.84
j 1.85

Soil Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Desc. Type Unit Wt. UnitWt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
Tso 1 130.0 132.0 300.0 42,0 0,00 0,0 W1

Load Value
1000 psfLl
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GSTABL 7 v.2 FSmin =1.59
Safety Factors Are Calculated By The Simplified Janbu Method



MKN/SCWD Reservoir 2B, Laguna Beach , CA Slope stability with Soldier Pile Wall
c:\211532002_bb1p.pl2 Run By: DBC 1/14/2022 12:02PM

570 + ... T r + + T T
# FS
a 1.28
b 1.29
c 1.29
d 1.32
e 1.35
f 1.40
g 141
h 1.42
i 1.43
j 1.44

Soil Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Desc. Type Unit Wt. UnitWt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
Tso 1 130.0 132.0 300.0 42.0 0.00 0.0 W1

Load Value
1000 psf

Peak(A) 0.700(g)
khCoef. 0.150(g)<

LI

550

f 5
1
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cb

9d f i

a i
e
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1 ,

w490

:
1
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1 1 1 L1 i430
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GSTABL 7 v.2 FSmin =1.28
Safety Factors Are Calculated By The Simplified Janbu Method
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APPENDIX D 

 

Slope Stability Analyses 
 



SEISMIC REFRACTION LINE 1
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FIGURE 7



SEISMIC REFRACTION LINE 2
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FIGURE 8



SEISMIC REFRACTION LINE 3
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FIGURE 9
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