
 
April 1, 2022             Project No. SCR-1221.1 
 
ENVISION I, LLC 
℅ Alyssa Willett 
1040 Mystery Spot Road 
Santa Cruz, California 95065 
 
Subject: Slope Stability Analysis 
 
Reference: 900 High Street 

APN 001-022-40 
Santa Cruz, California 

 
Dear Ms. Willett: 
 
A new apartment building is proposed in the vicinity of the upper parking lot of the Peace United 
Church property. The parking lot is located at the base of a steep, 25 to 30 feet high cut slope. This 
report presents the results of our slope stability investigation performed to evaluate the stability of 
the cut slope behind the proposed apartment building.  
 
Scope of Services 
The specific scope of our services was as follows: 
 

1. Site reconnaissance and review of available data in our files pertinent to the site and 
vicinity, including review of our borings drilled in the parking lot area at the base of the 
slope. 

 
2. Discussions with the project geologist, Erik Zinn. 

 
3. Exploration of subsurface conditions consisting of logging and sampling of three (3) 

exploratory borings drilled at the top of the slope to depths of 33 and 40 feet. We also 
reviewed ten (10) borings drilled by our firm in the parking area at the base of the slope in 
2018. The borings were co-logged by the project geologist. 

 
4. Laboratory testing to evaluate the engineering properties of the subsoils.  

 
5. Computerized stability analyses to evaluate the stability of the cut slope. 

 
6. Preparation of this report presenting the results of our study.  

 
Project Location and Description 
The project area is located at 900 High Street in Santa Cruz, California, Figure 1. The 5.9-acre site is 
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located on the upslope side of High Street on a moderate slope. The site is developed with a church 
that includes several buildings, parking areas and driveways. The site has been extensively graded 
for the existing improvements. The upper parking area of the church is a flat bench that was mostly 
cut into the hillside. The cut slope above the parking lot is about 25 to 30 feet high and inclined 
around 60 percent with localized areas that slope between 35 and 70 percent.  
 
The purpose of our investigation was to perform a stability analysis of the cut slope above the 
upper parking area. 
 
Field Investigation 
Subsurface conditions in the parking area at the base of the slope were explored on 7 May 2018 
with ten (10) exploratory borings. These preliminary borings were drilled to determine the depth to 
marble and to determine if dolines existed in the marble below the proposed building. Two of 
these borings are included with this report because they were used by the project geologist in 
developing the geologic cross sections for our stability analysis.  
 
Subsurface conditions at the top of the slope were explored on February 11, 2022 with three (3) 
exploratory borings drilled 33 and 40 feet below grade. Our borings were advanced with 6-inch 
diameter tractor mounted drilling equipment. The approximate locations of our exploratory 
borings are indicated on our Boring Site Plan, Figure 2.  
 
Representative soil samples were obtained from the exploratory borings at selected depths, or at 
major strata changes. These samples were recovered using the 3.0-inch O.D. Modified California 
Sampler (L) or the Standard Terzaghi Sampler (T). The penetration resistance blow counts for the 
(L) and (T) noted on the boring logs were obtained as the sampler was dynamically driven into the 
in-situ soil. The process was performed by dropping a 140-pound hammer a 30-inch free fall 
distance and driving the sampler 6 to 18 inches and recording the number of blows for each 6-inch 
penetration interval. The blows recorded on the boring logs present the accumulated number of 
blows that were required to drive the last 12 inches. The blow counts indicated on the logs have 
been converted to equivalent standard penetration test (SPT) values. 
 
The soils observed in the test borings were logged in the field and described in accordance with the 
Unified Soil Classification System (ASTM D2487 and ASTM D2488), Figure 3. The Test Boring Logs, 
Figures 4 to 8, denote subsurface conditions at the locations and times observed, and it is not 
warranted they are representative of subsurface conditions at other locations or times. 
 
Laboratory Testing 
The laboratory testing program was directed toward a determination of the physical and 
engineering properties of the soils underlying the site. Moisture content and dry density tests were 
performed on representative undisturbed soil samples to determine the consistency of the soil and 
the moisture variation throughout the explored soil profile. Direct shear tests were performed to 
determine the strength characteristics of the soil. The results of our field and laboratory testing 
appear on the "Test Boring Logs", opposite the sample tested. 
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Subsurface Soil Conditions 
The site is mapped as being primarily underlain by Marble with Coastal Terrace Deposits mapped 
nearby. Our borings indicate the entire cut slope is comprised of marine terrace deposits. Marble 
lies below the terrace deposits at an elevation that is roughly 5 to 10 feet below the elevation of 
the parking area at the base of the slope. 
 
The terrace deposits generally consisted of clayey sand with sandy clay in the upper few feet. The 
lower part of the slope is comprised of fine sand with clay at the far west end of the slope. The soils 
were medium dense.   
 
Groundwater 
No groundwater was encountered in our borings. The soils are well draining and the underlying 
marble is highly fractured, so a developed groundwater table is not anticipated to develop within 
the slope. The boring logs denote groundwater conditions at the locations and times observed, and 
it is not warranted they are representative of groundwater conditions at other locations and times. 
Groundwater levels at the site may vary due to seasonal variations and other factors not evident 
during our investigation.  
 
Seismicity 
The site is located in a highly seismic region near several major fault zones. The cut slope will most 
likely experience strong seismic shaking during its lifetime. The OHSPD Seismic Design Calculator 
indicates peak ground accelerations at the site will be on the order of 0.75 g for the design 
earthquake. 
 
Liquefaction 
Liquefaction occurs when saturated fine grained sands, silts and sensitive clays are subject to 
shaking during an earthquake and the water pressure within the pores build up leading to loss of 
strength. There is a low potential for liquefaction to develop on or beneath the slope due to the 
lack of groundwater. 
 
Slope Stability Analysis 
The slope was analyzed using the computer program STABL for Windows, Version 2.0, developed 
by Geotechnical Software Solutions, LLC. STABL is a computer program for analysis of slopes by 
limit equilibrium methods.  
 
Three geologic cross sections were provided to us by the project geologist.  The slope was modeled 
using the tallest, steepest section located above the proposed apartment building, which was 
Section C. See Figure 3. 
 
Soil strengths for the terrace deposits were determined from in-situ direct shear tests performed in 
the laboratory. The strength of the marble was estimated. The maximum considered peak ground 
acceleration of 0.75g was factored using reductions presented in the Recommended Procedures for 
Implementation of DMG Special Publication 117. This value was further factored to account for the 
relationship between slide depth and slope height. A seismic coefficient (Ky) of 0.4 g was used for 



    
 

4 
Dees & Associates, Inc. 
SCR-1221.1 | 4/1/22 

our seismic analyses.  
 
Our analyses indicate the slope has a static (non-seismic) factor-of-safety of 4.7 and a seismic 
factor-of-safety of 2.2, both of which are well above the minimum factor-of-safety indicating a 
stable slope. 
 
Graphical representations of our slope stability analyses are included on Figures 9 and 10, attached. 
 
 
Very truly yours, 
 
DEES & ASSOCIATES 
 
 
Rebecca L. Dees 
Geotechnical Engineer 
G.E. 2623 
 
Attachments 
Copies:  1 to Addressee 
   1 to Zinn Geology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Engineer-1
Becky 2023
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SITE VICINITY MAP 
Figure 1 
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BORING SITE PLAN 
Figure 2 
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RELATIVE DENSITY OF SANDS  
AND GRAVELS 

  

DESCRIPTION BLOW / FT** 
VERY LOOSE 

LOOSE 
MEDIUM DENSE 

DENSE 
VERY DENSE 

0 – 4 
4 – 10 

10 – 30 
30 – 50 

OVER 50 
  

CONSISTENCY OF SILTS AND CLAYS 
  

DESCRIPTION BLOWS / FT** 

VERY SOFT 
SOFT 
FIRM 
STIFF 

VERY STIFF 
HARD 

0 – 2 
2 – 4 
4 – 8 

8 – 16 
16 – 32 

OVER 32 
 

**Number of blows of 140 pound hammer falling 30 
inches to drive a 2 inch O.D. 12 vertical inches. 

Figure 3 
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Figure 4 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 4a 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 5 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 5a 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 6 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 6a 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Figure 7 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SC-1212 
900 High Street 
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Figure 8 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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SLOPE STABILITY ANALYSIS 
STATIC 

Figure 9 
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SLOPE STABILITY ANALYSIS 
SEISMIC 
Figure 10 
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