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SUBJECT:  GEOTECHNICAL INVESTIGATION – FEASIBILITY LEVEL 
   5606 Soquel Drive (APN 037-191-13) 
   Soquel, Santa Cruz County, California  
    
       
 
In accordance with your authorization, we have completed a geotechnical investigation 
for the subject project. This report summarizes the findings, conclusions, and 
recommendations from our field exploration and engineering analysis.  It is a pleasure 
being associated with you on this project.  If you have any questions, or if we may be of 
further assistance, please do not hesitate to contact our office. 
 
Sincerely, 
 
BUTANO GEOTECHNICAL ENGINEERING, INC. 
 
 
 
Greg Bloom, PE, GE    C. Scott Clark, PE    
Principal Engineer     Senior Engineer 
R.C.E. 58819     R.C.E. 96388 
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1.0 INTRODUCTION 
 
This report presents the results of our feasibility level geotechnical investigation at 5606 
Soquel Drive in Soquel, Santa Cruz County, California.  
 
The purpose of our investigation is to provide geotechnical data from our field and 
laboratory investigation and discuss the geotechnical restraints at the site. 
 
This work included site reconnaissance, subsurface exploration, laboratory testing 
engineering analyses, and preparation of this report. The scope of services for this 
investigation is outlined in our agreement dated November 16, 2025. 
 
The recommendations contained in this report are subject to the limitations presented in 
Section 8.0 of this report.  The Association of Engineering Firms Practicing the 
Geosciences has produced a pamphlet for your information titled Important Information 
About Your Geotechnical Report.  This pamphlet has been included with the copies of 
your report. 
 
 

2.0 PROJECT DESCRIPTION 
 
Based on our discussions with the client, it is our understanding that fill was imported to 
the site during the construction and widening of Soquel Drive. The fill was placed at the 
southwest corner of the site during the 1960s and a 4 ½-foot diameter concrete culvert 
was placed beneath the fill. The project consists of determining the approximate extent 
of the fill and other geotechnical considerations for future development. 

 
3.0 FIELD EXPLORATION AND LABORATORY TESTING PROGRAMS 

 
Our field exploration program included logging and interval sampling of a total of eight (8) 
borings. Our borings were advanced on December 2, 2025 using 6-inch diameter solid 
stem augers advanced with a truck mounted drill rig. Details of the field exploration 
program, including the Boring Logs and the Key to the Logs, are presented in Appendix 
B, Figures B-3 through B-11. 
 
Representative samples obtained during the field investigation were taken to the 
laboratory for testing. Laboratory tests were used to determine physical and engineering 
properties of the in-situ soils. Details of the laboratory testing program are presented in 
Appendix C. Test results are presented on the boring logs and in Appendix C. 
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4.0 SITE DESCRIPTION 
 
4.1 Location 
 

The project site is located north of Highway 1 at 5606 Soquel Drive in Soquel, 
Santa Cruz County, California.  The site location is shown on the Site Location 
Plan, Appendix B, Figure B-1. 
 

4.2 Surface Conditions 
 
The parcel is approximately 5.8 acres in size and semi-rectangular in shape. The 
north half of the property is developed with a small residence, a barn that was 
demolished and accessory structures. The remainder of the site is undeveloped 
and has been used historically for agricultural purposes and grazing. 
 
Historically, a natural drainage cut through the southwest side of the property. 
Aerial imagery from 1931 and 1956 of the site shows a heavily vegetated creek 
basin that is approximately 100 to 150 feet wide located at the southwest corner 
of the site. This appears to have been the junction of three separate drainages that 
approached from the southeast and two from the northwest before combining into 
one larger drainage to the south of the site. The southwest side of the property 
gradually sloped towards the basin and created a large bowl amphitheater.  
 
The drainage basin was infilled with undocumented fill in the 1960’s. The fill was 
imported to the site from various locations along Soquel Drive during a road 
construction project. A 4 ½-foot diameter concrete culvert was placed at the 
southwest corner of the site to connect the drainages and is buried by 
approximately 20 to 25 feet of fill. The approximate location of the culvert is shown 
on the Boring Site Plan, Figure B-2. The northern 2/3 of the site is generally 
unaltered and slopes towards the southwest at gradients between 2 and 5 percent. 
The slope along the southern 1/3 of the site where the undocumented fill was 
placed slopes at approximately 5 to 6 percent towards the top of the fill slope. The 
slope at the southwest corner of the site breaks abruptly and slopes at 
approximately 50 percent to the toe of the fill slope. The fill slope varies in height 
between 10 and 30 feet.  
 
The site was historically used for farming and grazing purposes and is vegetated 
with grass on the gentle slopes and with large oak and redwood trees on the 
steeper slopes and in the drainage below the fill slope.  
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4.3 Subsurface Conditions 

 
Eight exploratory borings were advanced at the site. The site is mapped as being 
underlain by lowest emergent marine terrace deposits (Qmt) which is consistent 
with our investigation. Alluvial deposits (Qa) were encountered in the location of 
the old stream bed. 

 
Borings B1 through B6 were advanced across the southwest side of the site and 
encountered non-engineered/undocumented fill consisting of firm to stiff sandy 
lean clay with gravel and clayey sand overlying in-situ soil. The fill thickness varied 
and was up to 24 feet deep. Borings B4 through B6 encountered marine terrace 
deposits (Qmt) below the fill. The marine terrace deposits consisted of stiff to very 
stiff sandy lean clay and medium dense clayey sand. Borings B1 and B2 
encountered refusal on rubble within the non-engineered/undocumented fill. 
Boring B3 encountered the old stream bed/floodplain (Qa) below the fill at a depth 
of 24 feet. The soil below the fill consisted of loose to medium dense silty sand 
with organics. Boring B3 was terminated at a depth of 36 ½ feet.   
 
Borings B7 and B8 were advanced at the center of the site and encountered layers 
of loose to medium dense silty sand and clayey sand with gravel (Qmt).  
 
Groundwater was encountered in Boring B3 at a depth of 32 feet. Depth to 
groundwater may vary seasonally.  
 
Complete soil profiles are presented in the Boring Logs, Appendix B, Figures B-4 
through B-11.   

 
5.0 GEOTECHNICAL HAZARDS 

 
5.1 General 
 

In our opinion the geotechnical hazards that could potentially affect the proposed 
project are: 

 
  • Intense seismic shaking 
  • Collateral seismic hazards 
   Liquefaction and Lateral Spreading 
   Landsliding 
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5.1.1 Intense Seismic Shaking 
 

The hazard of intense seismic shaking is present throughout central 
California.   Intense seismic shaking may occur at the site during the design 
lifetime of the proposed structure from an earthquake along one of the 
regions many faults.  Generally, the intensity of shaking will increase the 
closer the site is to the epicenter of an earthquake, however, seismic 
shaking is a complex phenomenon and may be modified by local 
topography and soil conditions. The transmission of earthquake vibrations 
from the ground into the structure may cause structural damage.   

 
The County of Santa Cruz has adopted the seismic provisions set forth in 
the 2025 California Building Code to address seismic shaking. The seismic 
provisions in the 2025 CBC are minimum load requirements for the seismic 
design for the proposed structure. The provisions set forth in the 2025 CBC 
will not prevent structural and nonstructural damage from direct fault ground 
surface rupture, coseismic ground cracking, liquefaction and lateral 
spreading, seismically induced differential compaction, seismically induced 
landsliding, or seismically induced inundation. 

  
Table 1 has been constructed based on the 2025 CBC requirements for the 
seismic design of the proposed structure.  The Site Class has been 
determined based on our field investigation.  
 

Table 1. Seismic Design Parameters 
 

 
SS 

 
S1 

 
Site 

Class 

 
SMS 

 
SM1 

 
SDS 

 
SD1 

 
PGAM 

 
Risk 

Category 

 
Seismic 
Design 

Category 

 
1.51 

 
0.6 

 
D 

 
1.63 

 
1.78 

 

 
1.09 

 
1.19 

 
0.59 

 
II 

 
D 

Longitude: 36.987067     Latitude: -121.942442 
 

5.1.2 Collateral Seismic Hazards 
 

In addition to intense seismic shaking, other seismic hazards that may have 
an adverse affect to the site and/or the structure are: fault ground surface 
rupture, coseismic ground cracking, seismically induced liquefaction and 
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lateral spreading, seismically induced differential compaction, seismically 
induced landsliding, and seismically induced inundation (tsunami and 
seiche). It is our opinion that the potential for collateral seismic hazards to 
affect the site and to damage the proposed structure is low outside the fill 
area. 
  
Additional field exploration and analysis is needed to determine the 
potential for liquefaction, lateral spread and landsliding at the 
southwest side of the site where alluvial deposits were encountered 
below the non-engineered fill. 

 
6.0 DISCUSSIONS AND CONCLUSIONS 

 
The subject site is underlain by marine terrace deposits, non-engineered fill and alluvial 
deposits. The feasibility study was aimed at determining the extent of the non-engineered 
fill at the site. The fill was imported to the site and placed during a Soquel Drive road 
construction project during the 1960’s.  
 
Six borings were advanced along the southwest corner of the site which encountered 
non-engineered fill. Two borings were advanced near the center or northern side of the 
site outside of the limits of the non-engineered fill. The Boring Site Plan (Figure B-2) and 
cross sections (Figures B-13 through B-15) detail the approximate location and depth of 
the non-engineered fill. The fill generally consisted of firm to very stiff sandy lean clay with 
gravel and medium dense clayey sand with gravel. Atterberg limits tests performed on 
the fill yielded plasticity index results between 18.5 and 33. These results indicate that the 
material exhibits low to moderate expansion properties. The fill at the site may be reused 
as engineered fill. Additional tests will need to be conducted to determine if this material 
may be used. 
 
Alluvial deposits were encountered in Boring B3. The thickness of the alluvial deposits is 
unknown. The location of the alluvial deposits is estimated based on aerial photographs 
from before the fill was placed and using the data from our borings. Figure B-12 shows 
the approximate limits of the alluvial deposits. In order to determine the susceptibility 
of the alluvial deposits to liquefaction and lateral spread, additional subsurface 
investigation will need to be completed during the design level investigation.  
 
Borings B7 and B8 advanced at the center and north side of the site outside of the non-
engineered fill encountered very loose silty sand and sandy lean clay in the upper 3 feet 
underlain by medium dense/stiff clayey sand and sandy lean clay. 
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Geotechnical issues associated with the large mass of non-engineered fill along the 
southwest corner of the site consist of rubble within the fill, settlement of the fill and global 
stability of the fill slope. Potential mitigations include regrading the site by removing and 
replacing the fill or supporting improvements on deep foundations. If the site is regraded, 
conventional shallow foundations setback from slopes could be used to support proposed 
improvements. If the fill is left in place, improvements would need to be supported using 
drilled piers. Areas outside of the limits of the non-engineered fill may be supported by 
conventional shallow foundations.  
 
Additional sub-surface investigation should be completed to determine the limits of the 
alluvial deposits and the design implications of the material on the regrading process. A 
more detailed subsurface investigation should be undertaken once a site plan is 
developed to determine specific geotechnical recommendations. 
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7.0 LIMITATIONS 

 
The recommendations contained in this report are based on our field explorations, 
laboratory testing, and our understanding of the proposed construction.  The subsurface 
data used in the preparation of this report was obtained from the borings drilled during 
our field investigation.  Variation in soil, geologic, and groundwater conditions can vary 
significantly between sample locations. As in most projects, conditions revealed during 
construction excavation may be at variance with preliminary findings.  If this occurs, the 
changed conditions must be evaluated by the Project Geotechnical Engineer, and revised 
recommendations be provided as required.  In addition, if the scope of the proposed 
construction changes from the described in this report, our firm should also be notified.   
 
Our investigation was performed in accordance with the usual and current standards of 
the profession, as they relate to this and similar localities. No other warranty, expressed 
or implied, is provided as to the conclusions and professional advice presented in this 
report. 
 
This report is issued with the understanding that it is the responsibility of the Owner, or of 
his Representative, to ensure that the information and recommendations contained herein 
are brought to the attention of the Engineer for the project and incorporated into the plans, 
and that it is ensured that the Contractor and Subcontractors implement such 
recommendations in the field.  The use of information contained in this report for bidding 
purposes should be done at the Contractor’s option and risk. 
 
This firm does not practice or consult in the field of safety engineering.  We do not direct 
the Contractor's operations, and we are not responsible for other than our own personnel 
on the site; therefore, the safety of others is the responsibility of the Contractor.  The 
Contractor should notify the Owner if he considers any of the recommended actions 
presented herein to be unsafe. 
 
The findings of this report are considered valid as of the present date.  However, changes 
in the conditions of a site can occur with the passage of time, whether they are due to 
natural events or to human activities on this or adjacent sites.  In addition, changes in 
applicable or appropriate codes and standards may occur, whether they result from 
legislation or the broadening of knowledge.  Accordingly, this report may become 
invalidated wholly or partially by changes outside our control.  Therefore, this report is 
subject to review and revision as changed conditions are identified. 
 
The scope of our services mutually agreed upon did not include any environmental 
assessment or study for the presence of hazardous to toxic materials in the soil, surface 
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water, or air, on or below or around the site.  Butano Geotechnical Engineering, Inc. is 
not a mold prevention consultant; none of our services performed in connection with the 
proposed project are for the purpose of mold prevention.  Proper implementation of the 
recommendations conveyed in our reports will not itself be sufficient to prevent mold from 
growing in or on the structures involved. 
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Surcharge Pressure Diagram    Figure A-1 
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Boring Site Plan Figure B-2 
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Historic Aerial Photo Figure B-12 
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FIELD EXPLORATION PROCEDURES 
 

 
Subsurface conditions were explored by advancing two borings below the existing grade. 
The borings were advanced by 6-inch diameter solid stem augers on a truck mounted drill 
rig. The Key to The Logs and the Logs of the Borings are included in Appendix B, Figures 
B-3 through B-11. The approximate locations of the borings are shown on the Boring Site 
Plan, Figure B-2. The borings were located in the field by GPS. Their locations as shown 
are therefore within the accuracy of such measurement. 
 
The soils encountered in the borings were continuously logged in the field by a 
representative of Butano Geotechnical Engineering, Inc. Bulk and relatively undisturbed 
soil samples for identification and laboratory testing were obtained in the field.  These 
soils were classified based on field observations and laboratory tests. The classifications 
are in accordance with the Unified Soil Classification System (USCS: Figure B-3). 
 
The historic aerial image of the site was obtained from the UCSB aerial photo database. 
The photo was dated June 2, 1956. The limits of the alluvial deposits were approximated 
based on vegetation, boring data, and lidar imagery. 
 
The cross sections were created using a tape and clinometer. The cross sections are 
accurate to within the tolerances of these instruments. The subsurface data obtained by 
our borings was mapped on the cross sections to approximate the soil contacts.   
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* Number of blows of 140 pound hammer falling 30 inches to drive a 2 inch O.D. (1 3/8 inch I.D.) split spoon (ASTM D-1586).

COARSE 
GRAINED SOILS                     

More than half of 
the material is larger 
than the     No. 200 

sieve

GRAVELS             
More than half of 
the coarse fraction 
is larger than the 

No. 4 sieve

CLEAN GRAVELS 
(Less than 5% fines)

GW Well graded gravels, gravel-sand mixtures, little or no fines

SAND                WITH 
FINES

SM Silty sands, sand-silt mixtures, non-plastic fines

SC

GP Poorly graded gravels, gravel-sand mixtures, little or no fines

GRAVEL          WITH 
FINES

GM Silty gravels, gravel-sand-silt mixtures, non-plastic fines

GC Clayey gravels, gravel-sand-clay mixtures, plastic fines

KEY TO LOGS

UNIFIED    SOIL    CLASSIFICATION    SYSTEM

PRIMARY DIVISIONS
GROUP  

SYMBOL SECONDARY DIVISIONS

Clayey sands, sand-clay mixtures, plastic fines

FINE      
GRAINED  

SOILS                     
More than half of 

the material is 
smaller than the No. 

200 sieve

SILTS AND CLAYS                    Liquid 
limit less than 50

ML Inorganic silts and very fine sands, silty or clayey fine sands or 
clayey silts with slight plasticity 

CL Inorganic clays of low to medium plasticity, gravelly clays, sandy 
clays, silty clays, lean clays

OL Organic silts and organic silty clays of low plasticity

SILTS AND CLAYS                    Liquid 
limit greater than 50

SANDS             
More than half of 
the coarse fraction 
is smaller than the 

No. 4 sieve

CLEAN SANDS (Less 
than 5% fines)

SW Well graded sands, gravelly sands, little or no fines

SP Poorly graded sands, gravelly sands, little or no fines

MH Inorganic silts, micaceous or diatomacaceous fine sandy or silty 
soils, elastic silts

CH Inorganic clays of high plasticity, fat clays

OH Organic clays of medium to high plasticity, organic silts

RELATIVE    DENSITY CONSISTENCY MOISTURE   CONDITION 

HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils

GRAIN           SIZE            LIMITS 

SILT AND CLAY
SAND GRAVEL

COBBLES BOULDERS

FINE MEDIUM COARSE FINE COARSE

US     STANDARD     SIEVE     SIZE

DRY 

VERY LOOSE 0 - 4 VERY SOFT 0 - 2

SAND AND GRAVEL BLOWS/FT* SILT AND CLAY BLOWS/FT* C        L        
A        
Y

MOIST 

LOOSE 4 - 10 SOFT 2 - 4 SATURATED

DRY 

DENSE 30 - 50 STIFF 8 - 16

MEDIUM DENSE 10 - 30 FIRM 4 - 8
S         
A        
N        
D

B-3

DAMP

VERY DENSE OVER 50 VERY STIFF 16 - 32 WET

HARD OVER 32 SATURATED

BUTANO GEOTECHNICAL ENGINEERING, INC. FIGURE

No. 200 No. 40 No. 10 No. 4 3/4 in. 3 in. 12 in.



Project No.: Boring:

Project: Location:

Elevation:

Date: Method of Drilling:

Logged By:
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CL Dark yellowish brown Sandy LEAN CLAY with Gravel 15 8 109.2 14.4
(Af)

(Non-Engineered Fill)

5 some subrounded gravel 19 15 12.5

10 dark gray, with organic debris 33 30 14.6

15 consistent 19 15 11.2

SM 50/0" NA
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BUTANO GEOTECHNICAL ENGINEERING, INC. FIGURE  
B-4

No groundwater encountered during drilling.
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LOG OF EXPLORATORY BORING

25-237-SC B1

5606 Soquel Drive See Figure B-2
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Table



Project No.: Boring:

Project: Location:

Elevation:

Date: Method of Drilling:

Logged By:

L
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.

P.
I.

CL Dark yellowish brown Sandy LEAN CLAY with Gravel 6 4 12.9 32.2 18.5
(Af)

(Non-Engineered Fill)

5 18 14 13.0

10 20 11 112.1 14.5

15 50/1" NA

Boring terminated at a depth of 16 feet 1 inch

20
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35

BUTANO GEOTECHNICAL ENGINEERING, INC. FIGURE  
B-5

Refusal on rubble
No groundwater encountered during drilling.
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LOG OF EXPLORATORY BORING

25-237-SC B2

5606 Soquel Drive See Figure B-2
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Change in Classification

Change in Soil
Classification

2" Ring
Sample

2.5" Ring
Sample

Bulk
Sample

Terzaghi Split
Spoon Sample

Static Water
Table
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During Drilling
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Table



Project No.: Boring:

Project: Location:

Elevation:

Date: Method of Drilling:

Logged By:

L
.L

.

P.
I.

CL Dark yellowish brown Sandy LEAN CLAY with Gravel 8 5 14.3 31.3 16.9
(Af)

(Non-Engineered Fill)

5 17 13

10 trace asphalt 15 12 15.4

trace angular sandstone gravel
15 20 16 16.1 38.3 24.2

20 32 29

SC- Gray and black Silty-Clayey SAND, loose, very moist
SM

25 12 9 20.2

30 12 9

35 21 17 34.2

Boring terminated at a depth of 36 1/2 feet

Groiundwater encountered at a depth of 32 feet

organic debris

FIGURE  
B-6

BUTANO GEOTECHNICAL 
ENGINEERING, INC.
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LOG OF EXPLORATORY BORING

25-237-SC B3

5606 Soquel Drive See Figure B-2
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Project No.: Boring:

Project: Location:

Elevation:

Date: Method of Drilling:

Logged By:

L
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.

P.
I.

CL Dark brown Sandy LEAN CLAY with Gravel, firm 5 4
(Af)

(Non-Engineered Fill)

5 7 5

10 22 18
SC
(Af)

(Non-Engineered Fill)

15 22 18

CL 10 8
20
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BUTANO GEOTECHNICAL ENGINEERING, INC. FIGURE  
B-7

Dark yellowish brown Sandy LEAN CLAY, stiff, moist

No groundwater encountered during drilling.
Boring terminated at a depth of 20 feet
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Dark yellowish brown Clayey SAND with Gravel
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December 2, 2025 6-inch diameter solid stem auger
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5606 Soquel Drive See Figure B-2
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FIGURE  
B-8

Dark yellowish brown Clayey SAND with Gravel
medium dense, moist

No groundwater encountered during drilling.

BUTANO GEOTECHNICAL ENGINEERING, INC.

Dark yellowish brown Sandy LEAN CLAY, stiff, moist

Boring terminated at a depth of 21 1/2 feet
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Gravel, stiff, moist
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December 2, 2025 6-inch diameter solid stem auger
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LOG OF EXPLORATORY BORING

25-237-SC B5

5606 Soquel Drive See Figure B-2

Gradation or Minor 
Change in Classification

Change in Soil
Classification

2" Ring
Sample

2.5" Ring
Sample

Bulk
Sample

Terzaghi Split
Spoon Sample

Static Water
Table

Water Encountered
During Drilling

Perched Water
Table



Project No.: Boring:

Project: Location:

Elevation:

Date: Method of Drilling:

Logged By:

L
.L

.

P.
I.

CL Dark yellowish brown Sandy LEAN CLAY with 
(Af)

(Non-Engineered Fill)

5 15 12 15.4 39.4 25.2

10 22 18 15.8

15 13 10 20.1

SM
18 14 15.7

20

25

30

35

LOG OF EXPLORATORY BORING

25-237-SC B6

5606 Soquel Drive See Figure B-2
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FIGURE  
B-9

Dark yellowish brown Sandy LEAN CLAY, stiff, moist

Dark brown Silty SAND, medium dense, wet

Boring terminated at a depth of 21 1/2 feet

Native

No groundwater encountered during drilling.

BUTANO GEOTECHNICAL ENGINEERING, INC.
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LOG OF EXPLORATORY BORING

25-237-SC B7

5606 Soquel Drive See Figure B-2

December 2, 2025 6-inch diameter solid stem auger
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Boring terminated at a depth of 11 1/2 feet
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FIGURE  
B-10

No groundwater encountered during drilling.
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Date: Method of Drilling:
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LOG OF EXPLORATORY BORING

25-237-SC B8

5606 Soquel Drive See Figure B-2
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December 2, 2025 6-inch diameter solid stem auger

SC CCD Truck
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Grayish brown Sandy LEAN CLAY, firm, moist
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BUTANO GEOTECHNICAL ENGINEERING, INC. FIGURE  
B-11

Boring terminated at a depth of 6 1/2 feet
No groundwater encountered during drilling.
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Geotechnical Investigation – Design Phase  January 2, 2025 
5606 Soquel Drive  Project No. 25-237-SC  
Soquel, Santa Cruz County, California Page C-1 
 
 

LABORATORY TESTING PROCEDURES 
 
 
Classification 
 
Soils were classified according to the Unified Soil Classification System in accordance 
with ASTM D 2487 and D 2488. Moisture content and density determinations were made 
for representative samples in accordance with ASTM D 2216.  Results of moisture 
density determinations, together with classifications, are shown on the Boring Logs, 
Figures B-4 through B-11. 
 
 
Atterberg Limits 
 
Six Atterberg limit tests were performed in accordance with ASTM D-4318. The results 
are presented in on the boring logs Figures B-4 though B-11. 
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