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Revised Geotechnical Engineering Report

City of Industry BESS and Substation | City of Industry, Los Angeles County, California 91745

December 5, 2023 | Terracon Project No. LA235125
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Note to Preparer: This is a large table with outside borders. Just click inside the table 
above this text box, then paste your GIS Toolbox image.

When paragraph markers are turned on you may notice a line of hidden text above 
and outside the table please leave that alone. Limit editing to inside the table.

Exploration Plan 

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT INTENDED FOR CONSTRUCTION PURPOSESMAP PROVIDED BY MICROSOFT BING MAPS

    LEGEND

Approximate Boring Locations

Approximate Electrical Resistivity Locations

Approximate Electrical Resistivity Array
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Exploration and Laboratory Results 

Contents: 

Boring Logs (B-1 through B-5) 
Atterberg Limits  
Compaction Graphs  
Swell Consolidation Test Graph  
Direct Shear Graphs  
Electrical Resistivity Results 
 

 

Note: All attachments are one page unless noted above. 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-1 
145 W Walnut St 

Carson, CA 

L. 
cu 
>-
.'.3 
v 
""CJ 
0 
::.: 

2 

en 
.3 
u 
i: 
a. e 
(.!) 

Location : See Exploration Plan 

Latitude: 34.0102° Longitude: -117.9515° 

E, 5" thickness 

SANDY LEAN CLAY CCL). dark brown 

stiff 

very stiff 

stiff 

SILTY SAND (SM), trace gravel, brown, medium dense 

Boring Terminated at 26.5 Feet 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any). 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

~ -"' cu 
., C: a. 

~ ~g ~ 
...I ., ., 

.c ~ c! ii ..., ., ., 
E a. 

~~ cu ., 
0 CJ) 

5 

1 

1 

2 

5L 

2 

..., 
<I) <I) cu..., 
l-"5 
-0 <I) 
- cu 
.!!!~ 
u.. 

5-6-8 

4-4-5 
N=9 

8-10-14 

12-4-5 
N=9 

7-8-8 

5-6-7 
N=13 

13-14-18 

Water Level Observations 
5Z_ While drilling 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

C 
0 
·- X 
"' cu C -0 
IU C ~-w 

37 

Atterberg 
..., 't f---=L'-"im=it=-s _ _, ..., 
·c_s CV> 
::>.µ Q)QJ 

&-t LL-PL-PI ~ ~ 
:ii: 

19.3 99 

17.6 112 

20.2 101 

12.7 116 

37-11-26 

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-26-2023 

62 

Boring backfilled with bentonite grout upon completion 
Boring Completed 
10-26-2023 

Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-2 
145 W Walnut St 

Carson, CA 

L. 
cu 
>-
.'.3 
v 
""CJ 
0 
::.: 

2 

en Location : See Exploration Plan 
.3 
:E Latitude: 34.0096° Longitude: -117.9510° 
a. e 
(.!) 

Deoth fFt.l 
-o.5 ASPHALT. 6" thickness 
0 '----' \. 1.0 A"'"'REGATE BA~E rnllDCE 6" thickness 

~ SANDY LEAN CLAY CCL). br~wn 

~ 2.5 
CLAYEY SAND CSC) . brown, medium dense 

SANDY LEAN CLAY CCL). brown, very stiff 

hard 

20.0 
SILTY SAND (SM) , trace gravel, brown, medium dense 

.. .. 

.. .. 

. ·J·· •. 
. ·• . 26.5 

Boring Terminated at 26.5 Feet 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any) . 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

~ -"' ., C: 

~ ~g 
...I ., 

.c ~ c! .., ., ., 
a. 

~~ cu 
0 

-

-

5-

-

10--

-

15---

-

-

20--
- 5L 

-

-

-

25---
-

cu a. 
~ ., 
ii 
E ., 

CJ) 

~ 

X 
X 

X 

X 

X 

.., 
<I) <I) cu.., 
l-"5 
-0 <I) 
- cu .!!!~ 
u.. 

4-5-5 
N=10 

10-13-16 

5-6-8 
N=14 

11- 17-19 

15-20-21 
N=41 

>--------< 

X 12- 15-17 

X 9-9-10 
N=19 

Water Level Observations 
5Z_ While drilling 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

~ .., 't ~ 0 ... ~ ·- a. 
cu.., c:~ 

:::,.., ""'c 
ct) cu ~-§, 3:.., 

C o ·v 
0 u 3: 

12.1 116 

21.5 101 

8.2 114 

Boring backfilled with bentonite grout upon completion 

Atterberg 
Limits .., 

C: "' cu cu 
~ .!:: 

LL-PL-PI 
cu u.. 
c.. 

-

38 

-

46-18-28 

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-27-2023 

Boring Completed 
10-27-2023 

Facilities I Environmental I Geotechnical I Materials 



E-43

AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-3 
145 W Walnut St 

Carson, CA 

L. en Location: See Exploration Plan 
Cl> 0 >- ...J "' ...J u Latitude: 34.0091 ° Longitude: -117.9519° 

i: v Q. 
'O "' 0 L. 

::.: (.!) 

Deoth fFt.l 
-0.5 A$1:!t:IALI, 6" thickness 
o "--" \. 1.0 A"'"'REGATE BA~E rn11DcE, 6" thickness 

$ANDY LEAN CLAY CCL). trace gravel, brown 

very stiff 

1 stiff 

hard 

10.0 
SILTY SAND CSM), brown, medium dense 

• . 
.. 

• . 
.. 

•. 
.. 

• . 
.. 

2 

• . 
.. 

20.0 
PQQRLY §RADED SAND WIIH SILI CSP-SM), brown, very 

.:::a 
dense 

·-:.-, 

.:::a 
25.0 

. :l .. 
SILTY SAND CSM), brown, dense 

... 
• 26.5 

Boring Terminated at 26.5 Feet 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any). 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

Cl> -"' ~ 
Cl> C: Q. ..., 

~ ~ 
<I) <I) ~g Cl>..., 
l-"5 ...J ., Cl> .c ~ c! ii 'O"' ..., Cl> Cl> - QJ 

C. 

~~ 
E .!!!~ 

QJ ., u. 
0 CJ) 

-
~ 

-

- X 22-17-18 

-

5-

X 5-6-7 
- N=13 

-

- X 15-20-28 

-

10--

X 10-11-12 
- N=23 

-

-

-

15---

X - 16-21-22 

-

-

-

20--

X 18-27-29 
- N=56 

-

-

-

25---

X - 17-35-37 

Water Level Observations 
Groundwater not encountered 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

~ 

~ 0 ... ~ 
Cl>..., 
._, C 

"' QJ 3:..., 
C 
0 u 

9.6 

8.7 

9.5 

6.8 

Boring backfilled with bentonite grout upon completion 

..., 't 
·- Q. c:~ 
:::,..., 

~-§, 
en:; 

3: 

114 

117 

111 

114 

Atterberg 
Limits ..., 

C: "' Cl> Cl> 
~ .!:: 
QJ u. 

LL-PL-PI c.. 

-

29 

-

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-26-2023 

Boring Completed 
10-26-2023 

Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-4 
145 W Walnut St 

Carson, CA 

L. en Location : See Exploration Plan 
Cl> 0 >- ...J "' Latitude: 34.0083° Longitude: -117.9522° ...J u 

i: v Q. 
'O "' 0 L. 

::.: (.!) 

Deoth fFt.l 
-0.5 A$1:!t:IALI, 6" thickness 
o "--" \.. 1.1 A§§RE§ATE BASE CQ!,!~E, 7" thickness ~ 

$ANDY LEAN CLAY CCL). dark brown 

medium stiff 

very stiff 

1 stiff 

brown, very stiff 

15.0 
SILTY SAND CSM) , dark brown, medium dense 

. . 

. . 

dense 
2 

. . 

. . 

. . -.-25.0 
·P" SILTY SAND WITH §RAVEL (SM), brown, very dense 
.o 

-~ • 26.5 
Boring Terminated at 26.5 Feet 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any) . 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

Cl> -"' ~ 
Cl> C: Q. ..., 

~ ~ 
<I) <I) ~g Cl>..., 
l-"5 ...J ., Cl> 

.c ~ c! ii 'O"' ..., Cl> Cl> - Cl> 
C. 

~~ 
E .!!!~ 

Cl> ., u. 
0 CJ) 

-

-

- \/ 2-3-4 

/\ N=7 
-

5-

X - 6-9-11 

-

- X 3-4-6 
N=lO 

-

10--

X - 10- 11-14 

-

-

-

15---

X 5-5-7 
- N=12 

-

-

-

20--

X - 25-35-38 

-

-

-

25---

X 17-24-28 
- N=52 

Water Level Observations 
Groundwater not encountered 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

~ 

C ~ 
0 

0 ... ~ 
·- X Cl>..., 
"' Cl> C 'O 

._, C 

"' Cl> Ill C 3:..., ~- C 
0 w u 

15.8 

12.0 

11.2 

Boring backfilled with bentonite grout upon completion 

..., 't 
·- Q. c~ 
:::,..., 

~-§, 
en:; 

3: 

113 

113 

119 

Atterberg 
Limits ..., 

C <IJ 
Cl> Cl> 
~ .!:: 
Cl> u. 

LL-PL-PI c.. 

-

71 

-

35-12-23 

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-26-2023 

Boring Completed 
10-26-2023 

Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-5 
145 W Walnut St 

Carson, CA 

L. 
cu 
>-
.'.3 
v 
""CJ 
0 
::.: 

2 

en 
.3 
u 
i: 
a. e 
(.!) 

Location : See Exploration Plan 

Latitude: 34.0077° Longitude: -117.9518° 

20.0 

E, 6" thickness 

very stiff 

medium stiff 

very stiff 

POORLY GRADED SAND WITH SILT AND GRAVEL (SP­
SM), brown, dense 

medium dense 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any) . 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

~ -"' cu 
., C: a. 

~ ~g ~ 
...I ., ., 

.c ~ c! ii ..., ., ., 
E a. 

~~ cu ., 
0 CJ) 

5 

1 

1 

2 

2 

..., 
"' "' cu..., 
l-"5 
""CJ"' - cu .!!!~ 
u.. 

10- 12-15 

3-4-4 
N=8 

9-9-10 

6-8- 10 
N=18 

11- 14-16 

12- 18-18 
N=36 

10-25-31 

Water Level Observations 
5Z_ While drilling 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

C 
0 
·- X 
"' cu C -0 
IU C ~-w 

~ 

~ 0 ... ~ 
cu..., 
..., C 

"' cu 3:..., 
C 
0 u 

Atterberg 
..., 't f---=L'-"im=it=-s _ _, ..., 
·cS; CV> 
=>µ Q)QJ 

i5j LL-PL-PI ~ ~ 
3: 

17.1 111 

15.3 115 

15.7 109 

6.8 95 

35-13-22 

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-27-2023 

50 

12 

Boring backfilled with bentonite grout upon completion 
Boring Completed 
10-27-2023 

Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Boring Log No. B-5 
145 W Walnut St 

Carson, CA 

L. 
cu 
>-
.'.3 
v 
""CJ 
0 
::.: 

3 

en 
.3 
u 
i: 
a. 
e 
(.!) 

Location : See Exploration Plan 

Latitude: 34.0077° Longitude: -117.9518° 

SILJY CLAYEY SAND {SC-SM}. brown, medium dense 

CLAYEY SAND {SC) . brown, dense 

very dense 

Boring Terminated at Sl.5 Feet 

See Exploration and Testing Procedures for a description of field and laboratory 
procedures used and additional data (If any). 

See Supporting Information for explanation of symbols and abbreviations. 

Notes 

~ -"' cu 
., C: a. 

~ ~ ~g 
...I ., ., 

.c ~ c! ii .., ., ., 
a. 

~~ 
E 

cu ., 
0 CJ) 

3 

4 

4 

5 

.., 
<I) <I) cu.., 
l-"5 
-0 <I) 
- cu 
.!!!~ 
u.. 

4-7-7 
N=14 

10-11-12 
N=23 

15-20-21 
N=41 

13-22-40 
N=62 

15-35-30 
N=65 

Water Level Observations 
5Z_ While drilling 

Advancement Method 
8" Hollow Stem Auger 

Abandonment Method 

C 
0 
·- X 
"' cu C -0 
IU C ~-w 

~ 

~ 0 ... ~ 
cu.., ..,c 
"' cu 3:.., 

C 
0 u 

Boring backfilled with bentonite grout upon completion 

Atterberg 
.., 't f---=L'-"im=it=-s _ _, .., 
·cS; CV> 
=>µ Q)QJ 

i5j LL-PL-PI ~ ~ 
3: 

Drlll Rig 
D-70 Turbo 

Hammer Type 
Automatic 

Driller 
24/7 Drilling 

Logged by 
TA 

Boring Started 
10-27-2023 

20 

Boring Completed 
10-27-2023 

Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

40 

X 
QJ 
-0 
,5 
>- 30 .., 
·;:; 
:;:::; 
Ill 
Ill 
ii: 

20 

10 

7 

4 

0 
0 10 16 20 

■ Boring ID Depth (Ft) 

• B-1 2.5 - 4 

I'll B-2 10 - 11.5 

... B-4 7.5 - 9 

* B-5 5 - 6.5 

30 

LL 

37 

46 

35 

35 

Atterberg Limit Results 
ASTM D4318 

/ 
/ 

/ 
/ 

/ 

/ 

o< 

MH r OH 

OL 

40 50 60 70 80 

Liquid Limit 

PL Pl Fines uses Description 

11 26 CL SANDY LEAN CLAY 

18 28 CL SANDY LEAN CLAY 

12 23 CL SANDY LEAN CLAY 

13 22 CL SANDY LEAN CLAY 

90 

145 W Walnut St 

Carson, CA 

100 110 

Laboratory tests are not valid if separated from original report. Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

Moisture-Density Relationship 
ASTM D1557-Method A 

145 W Walnut St 

Carson, CA 

142 

138 

134 

130 

126 

122 

118 

114 

110 

106 

cs 
-2: 102 
~ ·;;; 
C 

98 Q) 

Cl 
>-... 
Cl 94 

90 

86 

82 

78 

74 

70 

66 

62 

58 

54 

so 
0 

Boring ID 

Fines 
(%) 

B-4 

Fraction 
> mm size 

' 
I\ 

\ 

5 

' \ ' 
I\ \ 

I\ ' I\ 
I\ I\ \ 

\ I\ \ 
I\ ' 

I\ \ 
' 

\ 

I 
I. 

10 

Depth (Ft) 

0-5 

PL 

I\ 

' 
\ \ 

\ I\ 
I\ \ \. 

• \.' \ ~ 

~\ .\ \ 

~ [\ 

' I\. 
~ 
u , 

15 

PI 

Curves of 100% Saturation 
for Specific Gravity Equal to: 

2.80 

2.70 

2.60 
"\ 
I\. I\ 

I\. If\ 
'\ r--. I"-. 

' I\. I"\ 
\ ... ii\. I"\ 

"r-... ii\. ' I'.. I"\ '"-
ii\. ' 'I'.. 

l's "r-... I'.... 
'r-... I'.... 1, 

I'.... I'-.. 'r-.... 
I'-.. 'r-.... I'.... 

'Ir-.... I',. '-r-... 
I',. ...., 

Ir-..... I'.... "-

II'-..... II'-..... 'r-... 

'r-.... I',. r-...,._ 
II'-..... 

...., 
II'-..... I',. ~ 

I',. ...... r-.... II'-..... 
I',. ...... ~ II'-..... '-

I'-. 1-...... .... 
"- r--.. 

I'-. 

20 25 30 35 40 45 

Water Content (%) 

Test Method 

Description of Materials 

SANDY LEAN CLAY 

Maximum Dry Density 
(pcf) 

Optimum Water Content 
(%) 

ASTM D1557-Method A 123.8 12.1 

Laboratory tests are not valid if separated from original report. Facilities I Environmental I Geotechnical I Materials 
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 

Terracon Project No. LA235125 

2. 0 

1. 5 

1. 0 

0. 5 

----------
-0. 5 

~ 

~ 
~ 
C 

~ -1. .., 0 
l/) 

iii ·x 
<C 

-1. 5 

-2. 0 

-2. 5 

-3. 0 

-3. 5 

-4. 0 
100 

r---

Boring ID 

• B-3 

Depth (Ft) 

2.5 - 4 

Notes : water added at 2000 psf 

Swell Consolidation Test 
ASTM D2435 

~ 
~r--_ 

1-----
''4 

~ 
'\ 

I\. 

1,000 

Pressure (psf) 

Description 

SANDY LEAN CLAY 

10,000 

uses 

CL 

145 W Walnut St 

Carson, CA 

'Yct(pcf) WC(%) 

114 9.6 

Laboratory tests are not valid if separated from original report. Facilities I Environmental I Geotechnical I Materials 



AYPA - City of Industry BESS
16253 Gale Ave  |  City of Industry, CA 145 W Walnut St.

Terracon Project No. LA235125 Gardena, CA

USCS d (pcf) W(%)

CL 113 15.8

190

Direct Shear Test
ASTM D3080

660

1164

2100

Peak Ultimate

C (psf) C (psf)

28.0 310 26.0

1000

Boring ID

Peak Shear Stress 
(psf)

Ultimate Shear 
Stress 
(psf)

Normal Stress 
(psf)

Depth (ft)

B-4 5

Description

Sandy Lean Clay

2000

4000

816

1416

2424

0

500

1000

1500

2000

2500

3000

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Normal Stress (psf)

Peak Ultimate Peak Ultimate

E-50

~ 
V) 

a. 
V) 
V) 

Cl.I ... ..... 
Vl ... 
ro 
Cl.I 
.c 
Vl 

V 

• • 



750 Pilot Road, Suite F

Las Vegas, Nevada  89119

(702) 597-9393

Client

Date Received: Lab No.: 23-0586
 

Analyzed By: 

8.11

0.02

Nil

250

+720

B-3

 

11/5/2023

Results of Corrosion Analysis

Sample Number

Sample Location 

Terracon (LA)Sample Submitted By:

1416

938

--

Aypa Power LLC AYPA - City of Industry BESS

Project

Sample Depth (ft.) 0.0-2.5

 

pH Analysis, ASTM G51

Water Soluble Sulfate (SO4), ASTM C 1580 
(Percent %) 

Sulfides, AWWA 4500-S D, (mg/Kg)

Chlorides, ASTM D512, (mg/kg)

Red-Ox, ASTM G200, (mV)

Total Salts, AWWA 2520 B, (mg/Kg)

Saturated Minimum Resistivity, ASTM G-187, 
(ohm-cm) 

The tests were performed in general accordance with applicable ASTM and AWWA test methods.  This report is exclusively for the use of 
the client indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted 
herein are only applicable to the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of 
other apparently similar or identical materials.

Laboratory Coordinator
Nathan Campo

E-51
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COOL SOLUTIONS FOR UNDERGROUND POWER CABLES 
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION 

 
Serving the electric power industry since 1978 

 
21239 FM529 Rd., Bldg. F
Cypress, TX 77433 
Tel:     281-985-9344
Fax:   832-427-1752 
info@geothermusa.com 
http://www.geothermusa.com 

 
November 28, 2023 
 
 
 
Terracon 
145 W. Walnut Street  
Carson, CA 90248  
Attn: Janna Alexia Valdez, E.I.T. 
 
 

Re: Thermal Analysis of Native Soil Sample 
AYPA City of Industry BESS  City of Industry, CA (Project No. LA235125) 

 
 
The following is the report of thermal dryout characterization tests conducted on one (1) 
native soil sample from the referenced project sent to our laboratory. 
  
Thermal Resistivity Tests:  The sample was tested at either optimum  or at -
moisture content whichever is higher and at 85% and 95% of the standard Proctor dry 
density provided by Terracon. The tests were conducted in accordance with the IEEE 
standard 442-2017. The results are tabulated below and the thermal dryout curves are
presented in Figure 1. 
 
Sample ID, Description, Thermal Resistivity, Moisture Content and Density 
 

Sample ID Depth (ft) 
Effort 

(%) 
Description 
(Terracon) 

Thermal Resistivity 
(°C-cm/W) 

Moisture 
Content 

 (%) 

Dry 
Density 
(lb/ft3) Wet Dry 

B-4 0  5 85 
Silty Sandy Clay,  

Dark Brown 
75 172 16 96

B-4 0  5 95 
Silty Sandy Clay,  

Dark Brown 
68 146 16 107

 
Please contact us if you have any questions or if we can be of further assistance. 
 
Geotherm USA 

 
Nimesh Patel

E-52

erm 
USA 

" "in situ" 



2E-53

8 Geotherm 
;i~J~\: ' USA 

200 

150 

[ 
E 
(,) 
I 

u 
~ 

~ 
> 
F 
Cl) 

en 
100 

w 
It'. 
...I 

~ 
It'. 
w 
:I: 
I-

50 

0 

\ 
\ 

' I 
\ \ 

~ \ 
-

.I\ - ,__ 

\ 
\ 

-·- -

-

0 

THERMAL DRYOUT CURVES 

--

"' " r'\. " ,- ~ 
"t--.. ~.J -~ ~ --~ ! I 

I 

I 

i 

5 10 15 

MOISTURE CONTENT (% DRY WEIGHT) 

Terracon (Project No. LA235125) 

AYPA City of Industry BESS - City of Industry, CA 

Thermal Analysis of Native Soil Sample 

November 2023 

2 

8-4 @0' -5' 

85% --

95% --

20 

Figure 1 



FIELD ELECTRICAL RESISTIVITY TEST DATA
City of Industry BESS | City of Industry, Los Angeles County, California
December 5, 2023 | Terracon Project No. LA235125

Array Loc.

Instrument Weather Sunny

Serial # Ground Cond. Exposed Soils

Cal. Check Tested By DM/AC

Test Date Method
Wenner 4-pin (ASTM G57-06 

(2012); IEEE 81-2012)

Notes & 
Conflicts

Apparent resistivity  is calculated as : 

Measured Resistance R Apparent Resistivity 

1 30 1 3 71 13640

2 61 1.5 4 20 7610

3 91 2 5 6.6 3810

6 183 3 8 2.4 2750

10 305 6 15 1.3 2550

18 549 9 23 0.8 2690

30 914 12 30 0.5 3160

40 1219 12 30 0.4 3120

50 1524 12 30 0.4 3420

70 2134 12 30 0.2 2990

100 3048 12 30 0.1 1680

Electrode Spacing a Electrode Depth b NE-SW Test

(feet) (centimeters) (inches) (centimeters)

July 14, 2021

ER-1 (34.0003, -117.9531)

MiniSting

S2107129

Due to site constraints from pedestrian and vehicle traffic, spacings 150 and 200 feet were omitted

October 20, 2023
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Supporting Information 

Contents:

Liquefaction Analyses (5 pages) 
Shaft Analyses (2 pages)
General Notes
Unified Soil Classification System 

Note: All attachments are one page unless noted above. 
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LIQUEFACTION ANALYSIS
LA235125

AYPA City of Industry BESS Plate A-1

Hole No.=B-5    Water Depth=14 ft    Surface Elev.=351 Magnitude=6.78
Acceleration=0.852g

(ft)
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Sandy Lean Clay

Silty Sand

Clayey Sand

Shear Stress Ratio

CRR              CSR  fs1
Shaded Zone has Liquefaction Potential

0 2
Soil DescriptionFactor of Safety

0 51
Settlement

Saturated
Unsaturat.

S = 0.49 in.

0 (in.) 1

fs1=1.30
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************************************************************************************ 
******************* 

LIQUEFACTION ANALYSIS SUMMARY 

Copyright by CivilTech Software 
www.civiltechsoftware.com 

************************************************************************************ 
******************* 

Font: Courier New, Regular, Size 8 is recommended for this report. 
Licensed to, 11/14/2023 12:44:28 PM 

Input File Name: C:\Users\sdhital\OneDrive - Terracon Consultants 
Inc\Desktop\4Janna\B-5.liq 

Title: LA235125 
Subtitle: AYPA City of Industry BESS 

Surface Elev.=351 
Hole No.=B-5 
Depth of Hole= 50.00 ft 
Water Table during Earthquake= 14.00 ft 
Water Table during In-Situ Testing= 14.00 ft 
Max. Acceleration= 0.85 g 
Earthquake Magnitude= 6.78 

Input Data: 
Surface Elev.=351 
Hole No.=B-5 
Depth of Hole=50.00 ft 
Water Table during Earthquake= 14.00 ft 
Water Table during In-Situ Testing= 14.00 ft 
Max. Acceleration=0.85 g 
Earthquake Magnitude=6.78 
No-Liquefiable Soils: CL, OL are Non-Liq. Soil 

1. SPT or BPT Calculation. 
2. Settlement Analysis Method: Tokimatsu, M-correction 
3. Fines Correction for Liquefaction: Modify Stark/Olson 
4. Fine Correction for Settlement: During Liquefaction* 
5. Settlement Calculation in: All zones* 
6. Hammer Energy Ratio, 
7. Borehole Diameter, 

Ce= 1.25 
Cb= 1.15 

8. Sampling Method, 
9. User request factor of safety (apply to CSR) , 

Plot one CSR curve (fsl=User) 

Cs= 1.2 
User= 1.3 

10. Use Curve Smoothing: Yes* 
* Recommended Options 
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In-Situ Test Data: 
Depth SPT gamma Fines 
ft pcf % 

2.50 14.00 120.00 Noliq 
5.00 8.00 120.00 Noliq 
7.50 9.00 120.00 Noliq 
10.00 18.00 120.00 Noliq 
15.00 15.00 125.00 Noliq 
20.00 36.00 125.00 12.00 
25.00 36.00 125.00 12.00 
30.00 14.00 125.00 20.00 
35.00 23.00 125.00 20.00 
40.00 41.00 125.00 20.00 
45.00 62.00 125.00 20.00 
50.00 65.00 125.00 20.00 

Output Results: 
Settlement of Saturated Sands=0.49 in. 
Settlement of Unsaturated Sands=0.00 in. 
Total Settlement of Saturated and Unsaturated Sands=0.49 in. 
Differential Settlement=0.244 to 0.323 in. 

Depth CRRm CSRfs F.S. S_sat. S_dry S_all 
ft in. in. in. 

2.50 2.00 0.72 5.00 0.49 0.00 0.49 
3.00 2.00 0.71 5.00 0.49 0.00 0.49 
3.50 2.00 0.71 5.00 0.49 0.00 0.49 
4.00 2.00 0.71 5.00 0.49 0.00 0.49 
4.50 2.00 0.71 5.00 0.49 0.00 0.49 
5.00 2.00 0.71 5.00 0.49 0.00 0.49 
5.50 2.00 0.71 5.00 0.49 0.00 0.49 
6.00 2.00 0.71 5.00 0.49 0.00 0.49 
6.50 2.00 0.71 5.00 0.49 0.00 0.49 
7.00 2.00 0.71 5.00 0.49 0.00 0.49 
7.50 2.00 0.71 5.00 0.49 0.00 0.49 
8.00 2.00 0.71 5.00 0.49 0.00 0.49 
8.50 2.00 0.71 5.00 0.49 0.00 0.49 
9.00 2.00 0.70 5.00 0.49 0.00 0.49 
9.50 2.00 0.70 5.00 0.49 0.00 0.49 
10.00 2.00 0.70 5.00 0.49 0.00 0.49 
10.50 2.00 0.70 5.00 0.49 0.00 0.49 
11.00 2.00 0.70 5.00 0.49 0.00 0.49 
11.50 2.00 0.70 5.00 0.49 0.00 0.49 
12.00 2.00 0.70 5.00 0.49 0.00 0.49 
12.50 2.00 0.70 5.00 0.49 0.00 0.49 
13.00 2.00 0.70 5.00 0.49 0.00 0.49 
13.50 2.00 0.70 5.00 0.49 0.00 0.49 
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14.00 2.00 0.70 5.00 0.49 0.00 0.49 
14.50 2.00 0.71 5.00 0.49 0.00 0.49 
15.00 2.00 0.72 5.00 0.49 0.00 0.49 
15.50 2.00 0.73 5.00 0.49 0.00 0.49 
16.00 2.00 0.74 5.00 0.49 0.00 0.49 
16.50 2.00 0.75 5.00 0.49 0.00 0.49 
17.00 2.00 0.76 5.00 0.49 0.00 0.49 
17.50 2.00 0.77 5.00 0.49 0.00 0.49 
18.00 2.00 0.78 5.00 0.49 0.00 0.49 
18.50 2.00 0.79 5.00 0.49 0.00 0.49 
19.00 2.00 0.80 5.00 0.49 0.00 0.49 
19.50 2.00 0.80 5.00 0.49 0.00 0.49 
20.00 2.00 0.81 5.00 0.49 0.00 0.49 
20.50 2.59 0.82 3.16 0.49 0.00 0.49 
21.00 2.59 0.83 3.14 0.49 0.00 0.49 
21.50 2.59 0.83 3.11 0.49 0.00 0.49 
22.00 2.59 0.84 3.09 0.49 0.00 0.49 
22.50 2.59 0.85 3.06 0.49 0.00 0.49 
23.00 2.59 0.85 3.04 0.49 0.00 0.49 
23.50 2.59 0.86 3.02 0.49 0.00 0.49 
24.00 2.59 0.86 3.00 0.49 0.00 0.49 
24.50 2.59 0.87 2.98 0.49 0.00 0.49 
25.00 2.59 0.87 2.96 0.49 0.00 0.49 
25.50 2.59 0.88 2.95 0.49 0.00 0.49 
26.00 2.59 0.88 2.93 0.49 0.00 0.49 
26.50 2.59 0.89 2.91 0.49 0.00 0.49 
27.00 2.59 0.89 2.90 0.49 0.00 0.49 
27.50 2.59 0.90 2.88 0.49 0.00 0.49 
28.00 2.59 0.90 2.87 0.49 0.00 0.49 
28.50 2.59 0.91 2.86 0.49 0.00 0.49 
29.00 2.59 0.91 2.84 0.47 0.00 0.47 
29.50 0.46 0.91 0.50* 0.43 0.00 0.43 
30.00 0.37 0.92 0.40* 0.36 0.00 0.36 
30.50 0.39 0.92 0.43* 0.29 0.00 0.29 
31.00 0.43 0.92 0.47* 0.23 0.00 0.23 
31.50 0.47 0.92 0.51* 0.17 0.00 0.17 
32.00 0.58 0.92 0.62* 0.12 0.00 0.12 
32.50 2.59 0.92 2.81 0.08 0.00 0.08 
33.00 2.59 0.92 2.81 0.05 0.00 0.05 
33.50 2.59 0.92 2.81 0.03 0.00 0.03 
34.00 2.59 0.92 2.81 0.01 0.00 0.01 
34.50 2.59 0.92 2.81 0.01 0.00 0.01 
35.00 2.59 0.92 2.82 0.00 0.00 0.00 
35.50 2.59 0.92 2.82 0.00 0.00 0.00 
36.00 2.59 0.92 2.82 0.00 0.00 0.00 
36.50 2.59 0.92 2.82 0.00 0.00 0.00 
37.00 2.59 0.92 2.82 0.00 0.00 0.00 
37.50 2.59 0.92 2.83 0.00 0.00 0.00 
38.00 2.59 0.91 2.83 0.00 0.00 0.00 
38.50 2.59 0.91 2.83 0.00 0.00 0.00 
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39.00 2.59 0.91 2.84 0.00 0.00 0.00 
39.50 2.60 0.91 2.85 0.00 0.00 0.00 
40.00 2.60 0.91 2.85 0.00 0.00 0.00 
40.50 2.59 0.91 2.85 0.00 0.00 0.00 
41.00 2.59 0.91 2.86 0.00 0.00 0.00 
41.50 2.59 0.91 2.86 0.00 0.00 0.00 
42.00 2.58 0.90 2.86 0.00 0.00 0.00 
42.50 2.58 0.90 2.86 0.00 0.00 0.00 
43.00 2.57 0.90 2.86 0.00 0.00 0.00 
43.50 2.57 0.90 2.86 0.00 0.00 0.00 
44.00 2.57 0.90 2.86 0.00 0.00 0.00 
44.50 2.56 0.89 2.87 0.00 0.00 0.00 
45.00 2.56 0.89 2.87 0.00 0.00 0.00 
45.50 2.55 0.89 2.87 0.00 0.00 0.00 
46.00 2.55 0.89 2.87 0.00 0.00 0.00 
46.50 2.55 0.88 2.88 0.00 0.00 0.00 
47.00 2.54 0.88 2.88 0.00 0.00 0.00 
47.50 2.54 0.88 2.89 0.00 0.00 0.00 
48.00 2.54 0.88 2.89 0.00 0.00 0.00 
48.50 2.53 0.88 2.89 0.00 0.00 0.00 
49.00 2.53 0.87 2.90 0.00 0.00 0.00 
49.50 2.52 0.87 2.90 0.00 0.00 0.00 
50.00 2.52 0.87 2.91 0.00 0.00 0.00 

* F.S.<1, Liquefaction Potential Zone 
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2) 

Units: Unit: qc, fs, Stress or Pressure= atm (1.0581tsf); Unit Weight = 
pcf; Depth= ft; Settlement= in. 

1 atm (atmosphere)= 1 tsf (ton/ft2) 
CRRm Cyclic resistance ratio from soils 
CSRsf Cyclic stress ratio induced by a given earthquake (with user 

request factor of safety) 
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf 
S_sat Settlement from saturated sands 
S_dry Settlement from Unsaturated Sands 
S_all Total Settlement from Saturated and Unsaturated Sands 
NoLiq No-Liquefy Soils 
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Total Resistance/F.S.  (tons)
Allowable Downward Capacity
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AYPA - City of Industry BESS 

16253 Gale Ave I City of Industry, CA 
Terracon Project No. LA235125 

Sampling 

mAuger 
wcuttings 

l;JGrab 
~Sample 

□Modified 
Dames& 
Moore Ring 
Sampler 

~
Standard 
Penetration 
Test 

General Notes 
Water Level 

Water Initially 
Encountered 

Water Level After a 
Specified Period of nme 

Water Level After 
a Specified Period of nme 

Cave In 
Encountered 

Water levels indicated on the soil boring logs are the 
levels measured in the borehole at the times indicated. 
Groundwater level variations will occur over time. In 

low permeability soils, accurate determination of 
groundwater levels is not possible with short term 

water level observations. 

Descriptive Soil Classification 

N 

(HP) 

(T) 

(DCP) 

UC 

(PIO) 

(OVA) 

145 W Walnut St 
Carson, CA 

Field Tests 

Standard Penetration Test 
Resistance (Blows/Ft.) 

Hand Penetrometer 

Torvane 

Dynamic Cone Penetrometer 

Unconfined Compressive 
Strength 

Photo-Ionization Detector 

Organic Vapor Analyzer 

Soil classification as noted on the soil boring logs is based Unified Soil Classification System. Where sufficient laboratory data exist to classify the soils 
consistent with ASTM D2487 "Classification of Soils for Engineering Purposes" this procedure is used. ASTM D2488 "Description and Identification of 
Soils (Visual-Manual Procedure)" is also used to classify the soils, particularly where insufficient laboratory data exist to classify the soils in accordance 
with ASTM D2487. In addition to uses classification, coarse grained soils are classified on the basis of their in-place relative density, and fine-grained 

soils are classified on the basis of their consistency. See "Strength Terms" table below for details. The ASTM standards noted above are for reference 
to methodology in general . In some cases, variations to methods are applied as a result of local practice or professional judgment. 

Location And Elevation Notes 

Exploration point locations as shown on the Exploration Plan and as noted on the soil boring logs in the form of Latitude and Longitude are 
approximate. See Exploration and Testing Procedures in the report for the methods used to locate the exploration points for this project. Surface 
elevation data annotated with +/- indicates that no actual topographical survey was conducted to confirm the surface elevation. Instead, the surface 
elevation was approximately determined from topographic maps of the area. 

Strength Terms 

Relative Density of Coarse-Grained Soils 
(More than 50% retained on No. 200 sieve.) 
Density determined by Standard Penetration 

Resistance 

Standard 
Relative Density Penetration or 

Ring 
Sampler 

N-Value (Blows/Ft.) (Blows/Ft.) 

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense 

0-3 

4-9 

10 - 29 

30 - so 

> so 

0-6 

7 - 18 

19 - 58 

59 - 98 

> 99 

Consistency of Fine-Grained Soils 
(50% or more passing the No. 200 sieve.) 

Consistency determined by laboratory shear strength testing, field 
visual-manual procedures or standard penetration resistance 

Unconfined Standard Penetration Ring 
Consistency Compressive or N-Value Sampler 

Strength Qu (tsf) (Blows/Ft.) (Blows/Ft.) 

Very Soft less than 0.25 0-1 <3 

Soft 0.2s to a.so 2-4 3-4 

Medium Stiff 0.50 to 1.00 4-8 5-9 

Stiff 1.00 to 2.00 8 - 15 10 - 18 

Very Stiff 2.00 to 4.00 15 - 30 19 - 42 

Hard > 4.00 > 30 > 42 

Relevance of Exploration and Laboratory Test Results 

Exploration/field results and/or laboratory test data contained within this document are intended for application to the project as described in this 
document. Use of such exploration/field results and/or laboratory test data should not be used independently of this document. 
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Revised Geotechnical Engineering Report

City of Industry BESS and Substation | City of Industry, Los Angeles County, California 91745

December 5, 2023 | Terracon Project No. LA235125

Facilities  |  Environmental  |  Geotechnical  |  Materials

Unified Soil Classification System
Criteria for Assigning Group Symbols and Group Names Using 

Laboratory Tests A
Soil Classification

Group 
Symbol Group Name 

B

Coarse-Grained Soils:
More than 50% retained 

on No. 200 sieve

Gravels:
More than 50% of 

coarse fraction 
retained on No. 4 

sieve

Clean Gravels:
Less than 5% fines C

Cu 4 and 1 Cc 3 E GW Well-graded gravel F

Cu<4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F

Gravels with Fines:
More than 12% fines C

Fines classify as ML or MH GM Silty gravel F, G, H

Fines classify as CL or CH GC Clayey gravel F, G, H

Sands:
50% or more of 
coarse fraction 

passes No. 4 sieve

Clean Sands:
Less than 5% fines D

Cu 6 and 1 Cc 3 E SW Well-graded sand I

Cu<6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand I

Sands with Fines:
More than 12% fines D

Fines classify as ML or MH SM Silty sand G, H, I

Fines classify as CL or CH SC Clayey sand G, H, I

Fine-Grained Soils:
50% or more passes the 

No. 200 sieve

Silts and Clays:
Liquid limit less than 

50

Inorganic:
PI > J CL Lean clay K, L, M

PI < J ML Silt K, L, M

Organic: OL
Organic clay K, L, M, N

Organic silt K, L, M, O

Silts and Clays:
Liquid limit 50 or 

more

Inorganic:
CH Fat clay K, L, M

MH Elastic silt K, L, M

Organic: OH
Organic clay K, L, M, P

Organic silt K, L, M, Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat
A Based on the material passing the 3-inch (75-mm) sieve.
B

group name.
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-

graded gravel with silt, GW-GC well-graded gravel with clay, GP-GM 
poorly graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-
graded sand with silt, SW-SC well-graded sand with clay, SP-SM 
poorly graded sand with silt, SP-SC poorly graded sand with clay.

E Cu = D60/D10     Cc = 

F If soil contains 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H

I If soil contains 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K

L If soil contains 30% plus No. 200 predominantly sand, add 

M If soil contains 30% plus No. 200, predominantly gravel, add 

N PI 
O PI <
P

Q
6010

2

30

DxD

)(D
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If field sample contained cobbles or boulders, or both, add "with 
cobbles or boulders, or both" to 

~ 15% sand, add "with sand" to group name. 

e:.. 
X 
UJ 
Cl 
z 
>­
l-
o 
i== 
CJ) 

::i 
a.. 

0 10 16 20 30 40 50 

7 and plots above "A" line 

4 or plots below "A" line 

LL oven dried 
LL not dried < 0•75 

PI plots on or above "A" line 

PI plots below "A" line 

LL oven dried 
LL not dried < 0•75 

If fines are organic, add "with organic fines" to group name. 
~ 15% gravel, add "with gravel" to group name. 

If soil contains 15 to 29% plus No. 200, add " with sand" or 
"with gravel," whichever is predominant. 

~ 

"sandy" to group name. 
~ 

"gravelly" to group name. 
~ 4 and plots on or above "A" line. 

4 or plots below "A" line. 
PI plots on or above "A" line. 
PI plots below "A" line. 

60 70 80 90 100 110 

LIQUID LIMIT /LL\ 




