


















































































750 Pilot Road , Suite F 

Las Vegas, Nevada 89119 

(702) 597-9393 

Client 
Kimley-Horn and Associates Inc 

Project 
F1rst Citizen's Bank 

Long Beach, CA 

Sample Submitted By: Terracon (60) Date Received: 9/21/2022 

Results of Corrosion Analysis 

Sample Number 

Sample Location B-4 ------
Sample Depth (ft.) 0.0-5.0 

pH Analysis, ASTM G 51 

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

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

Chlorides, ASTM D 512, (mg/kg) 

Red-Ox, ASTM G 200, (mV) 

Total Salts, AWWA 2540, (mg/kg) 

Resistivity, ASTM G 57, (ohm-cm) 

------

9.42 

0.02 

Nil 

55 

+722 

995 

2037 

Analyzed By: 

lre racon 
Geo Report 

Lab No.: 22-0657 

Nathan Campo 
Engineering Technician II 

The tests were perfonned 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 localion(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 
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GENERAL NOTES 
DESCRIPTION OF SYMBOLS AND ABBREVIATIONS 

rn I ~ SL Water Initially 
Encountered 

x._ Water Level After a 
Auger Shelby Tube Split Spoon Specified Period of Time 

□ rn B ..J _y_ Water Level After 
C, w a Specified Period of Time 
z Modified > Rock Macro w ::i Core Core Dames&MooN ..J Water levels indicated on the soil boring 
a. Ring Sampler D:: logs are the levels measured in the :5 

~ 0 D 
w borehole at the times indicated. 

~ ~ Groundwater level variations will occur 
3: over tfme. In low permeability soils, 

Grab No Modified accurate determlnation of groundwater 
Sample Recovery califomia levels is not possible with short term 

Ring Sampler water level observations. 

DESCRIPTIVE SOIL CLASSIFICATION 

(HP) Hand Penetrometer 

1, fl) Torvane. 

f! (b/f) Standard Penetration 
u, Test (blows per foot) 
w 
I- N Nvalue 

9 (PIO) Photo-loniution Detector w 
U: 

(OVA) Organic Vapor Analyzer 

(WOH) Weight of Hammer 

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry 
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have 
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and 
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be 
added according to the relative proportions based on grain size. In addition to gradation , coarse-grained solls are defined 
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency. 

LOCATION AND ELEVATION NOTES 
Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy 
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was 
conducted to confirm the surface elevation. Instead, the surface elevat1on was approximately determined from topographic 
tnaps of the area. 

RELATIVE DENSITY OF COARSE-GRAINED SOILS 
(More than 50% retained on No. 200 sieve.) 

Density determined by Standard Penetratron Resistance 
Includes gravels, sands and silts. 

"' Descriptive Term Standard Penetration or Ring Sampler :E N-Value 
D:: {Density) Blows/Fl Blows/Ft. 
w -
I- Very Loose 0-3 0-6 
:c 
I- Loose 4-9 7- 18 C) 
z w Medium Dense 10-29 19- 58 
~ 

~ Dense 30-50 59-98 

Very Dense > 50 ~ 99 

RELATIVE PROPORTIONS OF SAND AND GRAVEL 
Descriptjye Jenn(s) 
of other constjtyents 

Trace 
With 
Modifier 

Percent of 
Dry Weight 

< 15 
15- 29 
> 30 

RELATIVE PROPORTIONS OF ANES 
P@scdptjve Jean(&) 
of other constituents 
l race 
With 
Modifier 

Percent of 
Dry Weight 

<5 
5 -1 2 
> 12 

CONSISTENCY OF ANE-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 

Descriptive Term Unconfined Compressive Standard Penetration or Ring Sampler N-Value (Consistency) Strength, Qu, psf Blows/Ft. Blows/Fl 

Very Soft less than 500 0-1 <3 

Soft 500 to 1,000 2-4 J-4 

Medium-Stiff 1,000 to 2,000 4-8 5-9 

--
Sllff 2.000 lo 4,000 8 -15 10 - 18 

Very Stiff 4,000 to 8,000 15 • 30 19 - 42 
-

Hard > 8,000 >30 >42 

GRAIN SIZE TERMINOLOGY 
Major Component 

of Sample Padlcle Size 

Boulders 
Cobbles 
Gravel 
Sand 
Silt or Clay 

Imn 
Non-plastic 
l ow 
Medium 
High 

Over 12 in. (300 mm) 
12 in. to 3 in. (300mm to 75mm) 
3 in. to #4 sieve (75mm to 4. 75 mm) 
#4 to #200 sieve (4.75mm to 0.075mm 
Passing #200 sieve (0.075mm) 

PLASTICITY DESCRIPTION 
Plasticity Index 

() 
1 -10 
'11 30 
> 30 



I IED SOIL LASSIFICAT10 SY TE 
lrerracan 
GeoReport 

Cl'Jteria for Assigning Group Symbols and Group Names Using Laboratory Tests 
L Soil Classlflca,tlon 

Group 
Symbol Group Name --

Clean Gravels: Cu ~ 4 and 1 ,;; Cc ,;; 3 E GW Well-graded gravel F 

Gravels: Less than 5% fines c Cu < 4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F More than 50% of 
coarse fraction Fines classify as ML or MH GM Silty gravel F, G1 l 
retained on No. 4 sieve Gravels with Fines: 

Coarse-Gralne<I Soils: More than 12% fines c Fines classify as CL or CH GC Clayey gravel F, G 
More than 50% retained 

SW on No. 200 sieve Clean Sands: Cu ~ 6 and 1 _,;; Cc ,;; 3 E Well-graded sand 

Sands: Less than 5% fines 0 Cu < 6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand 1 
50% or more of coarse 
fraction passes No. 4 

Sands with Fines: 
Fines classify as ML or MH SM Siltv sand G, H, 1 

sieve 
More than 12% fines D Fines classify as CL or CH SC Clayey sand o, H, 1 

, Pl> 7 and plots on or above "A' CL Lean cl av It. L. 
Inorganic: 

' Pl < 4 or plots below "A" line " ML Silt "' L Silts and Clays: 
Liquid limit less than 50 Liquid limit - oven dried I Oraanic clav , L, M, 

Fine-Grained Soils: Organic: 
I < 0.75 OL 

Oraanic silt lit. L. M, o Liquid limit - not dried 
50% or more passes the 

Pl plots on or above "A" line CH Fat clay t<i i.. No. 200 sieve Inorganic: 
Slits and Clays: Pl plots below "A" line MH Elastic Silt , L, flllt 

Liquid limit 50 or more Liquid limit - oven dried I Oraanic clay K, 1., "'• P 
Organic: 

I 
< 0.75 OH 

Liquid limit - not dried Oraanic silt IC, t.. , Q 

Highly organic soils: Primarily organic matter, dark In color, and organlc odor PT Peat 

14 Based on the material passing the 3-inch (75-mm) sieve. " If fines are organic, add "with organic fines• to group name. 

If field sample contained cobbles or boulders, or both, add "with cobbles 1 If soil contains ~ 15% gravel, add "with gravel" to group name. 
or boulders, or both" to group name. J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 

c Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded K If soil contains 15 to 29% plus No. 200, add "with sand" or "with 
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly gravel,• whichever is predominant. 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

L If soil contains ~ 30% plus No. 200 predominantly sand, add 
Sands with 5 to 12% fines require dual symbols: SW-SM well-graded "sandy" to group name. 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 

Wl lf soil contains ~ 30% plus No. 200, predominanUy gravel, add sand with silt, SP-SC poorly graded sand with clay. 
2 

"gravelly" to group name. 
(D,,o) N Pl~ 4 and plots on or above 'A" line. 

E Cu = Doo/D10 Cc= o Pl < 4 or plots below "A" line. 
0 10 X D60 '" Pl plols on or above "A" line. 

" If soil contains ~ 15% sand, add "with sand" to group name. Q Pl plots below "A" line. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

60 I 

/1v··~0 ✓---✓(,,, ✓ v~0 

For classification of fine-grained 
soils and fine-grained fraction 

50 of coarse-grained soils ---
<('I .,..., (> \.,,,~ - Equation,of"A' - line / 2I ~~ 

~ Horizontal at Pl=4 to LL----Q5.5. o+ / I X 40 then Pl:0.73 (LL-20) 
w 

Equation. of "U" • line L ,, / v+l/ 0 z Vertical at.LL=16 lo Pl:7, ,,✓ 

~ 
30 ~ then Pl=-0.9 (,7L!L-8) ' ~/--

/ l) /' o" 
~ /' o'- / 
(/J 20 , ,. v" 
::5 

10 /1_,,/ 1/ MH or OH a.. 

/ ,, V 

I ; -=/ CL - ML / ML or OL 
I 

0 l. 

0 10 16 20 30 40 50 60 70 80 90 100 11C 

LIOUID LIMIT ILU 

R spoo iv ■ Re ourcoful • R II blo 



rracon 
June 7, 2024 

Kimley-Horn & Associates 
421 Fayetteville Street, Suite 600 
Raleigh, North Carolina 27601 

Attn: Mr. Andrew Plato 
P: (919) 653-5857 
E: Andrew. Plato@Kimley-horn.com 

Re: Geotechnical Report Addendum No. 1 
2022 CBC Seismic Design Parameters 
First Citizen's Bank - Long Beach 
3450-3470 Long Beach Boulevard 
Long Beach, Los Angeles County, CA 
Terracon Project No. 60225117 

Dear Mr. Plato, 

23041 Avenida de la Carlota, Suite 350 
Laguna Hills, CA 92653 

P (949) 261-0051 
F (949) 261-6110 

Terra con.com 

This letter shall serve as a response to the review comments prepared by Michael Baker 
International (On behalf of City of Long Beach). Terracon's original report for the project, and 
referenced as part of the review by Michael Baker International, is dated November 2, 2022 
(Terracon Project No. 60225117).Our report provided recommendations for seismic design 
parameters based on the 2019 California Building Code (CBC). We understand seismic design 
parameters per the 2022 CBC are required for the project. We are providing this report 
Addendum No. 1 which serves as an update to our original geotechnical report for the project 
and provides updated seismic design parameters in accordance with the 2022 California Building 
Code 

The 2022 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD 
Seismic Design Maps Tool. This web-based software application calculates seismic design 
parameters in accordance with ASCE 7-16 and 2022 CBC. The 2022 CBC requires that a site­
specific ground motion study be performed in accordance with Section 11.4.8 of ASCE 7-16 for 
Site Class D sites with a mapped S1 value greater than or equal 0.2. 

However, Section 11.4.8 of ASCE 7-16 includes an exception from such analysis for specific 
structures on Site Class D sites. The commentary for Section 11 of ASCE 7-16 (Page 534 of 
Section Cll of ASCE 7-16) states that "In general, this exception effectively limits the 
requirements for site-specific hazard analysis to very tall and or flexible structures at Site Class 
D sites." Based on our understanding of the proposed structures, it is our assumption that the 
exception in Section 11.4.8 applies to the proposed structure. However, the structural engineer 
should verify the applicability of this exception. 



Geotechnical Report Addendum No.1 
First Citizen's Bank - Long Beach ■ Long Beach, Los Angeles County, California 
June 7, 2024 ■ Terracon Project No. 60225117 

Based on this exception, the spectral response accelerations presented below were calculated 
using the site coeffici.ents (Fa and Fv) from Tables 1613.2.3(1) and 1613.2.3(2) presented in 
Section 16.4.4 of the 2022 CBC. 

Description Value 

2022 California Building Code Site Classification (CBC) D 2 
-

Site Latitude (°N) 33.8199 

Site Longitude (°W) 118.1889 

Ss Spectral Acceleration for a 0.2-Second Period 1.665 g 

S1 Spectral Acceleration for a 1-Second Period 0.6 g 

Fa Site Coefficient for a 0.2-Second Period 1.0 

Fv Site Coefficient for a 1-Second Period 1.7 

l. Seismic site classlficatlon in general accordance with the 2022 California Building Code. 

2, The 2022 California Building Code (CBC) requires a site soil profile determination extending to a depth of 100 feet 

for seismic site classification. The previous scope did not include the required 100-foot soil profile determination. 

Borings were extended to a maximum depth of 21½ feet, and the seismic site class definition considered that 

similar or denser soils continued below the maximum depth of ttie subsurface exploration. Additionc1I exploration 

to deeper depths would be required to confirm the conditions below the current depth of exploration. 

Based on the similarity in the seismic parameters from the 2019 and 2022 CBC oodes, lt is 
our opin ion that the recommendations and conclusions in our original report shall remain 
applicable to the proposed project. 

Closure 

The conclusions, recommendations, and limitations presented in our November 2, 2022; 
report remain valid unless superseded herein. We appreciate being of service to you in the 
geotechnical engineering phase of this project. If you have any questions concerning this 
report, please contact us. 

Sincerely, 
Terracon Consultants, Inc. 

,..., ('-

~ I ci l t:l_ci_\ <"'1~-

Sm riti Dhital P.E.* 
Senior Staff Engineer 
*Registered in North Carolina 

Explore with us 

Joshua R. Morgan, P.E 
Manager Regional Services 
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