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Attn:  Mr. Gordon Sweet 

 

Subject: Preliminary Geotechnical Information Memo 

   State Route 1/Route 9 Intersection Project 

    City of Santa Cruz, Santa Cruz County, California 

 

Dear Mr. Sweet: 

 

As requested, we are providing preliminary geotechnical information, which includes geology, 

topography, subsurface conditions, seismic information, and potential of liquefaction for the 

proposed State Route 1/Route 9 Intersection Project in Santa Cruz County, California. The 

approximate project location is shown on Plate 1. 

 

Proposed Project 

 

The project would improve traffic operations at the existing Route 1/9 intersection by widening the 

existing intersection to accommodate additional turning vehicle lanes, bicycle lanes, and shoulders.  

The additional turning lanes would alleviate congestion at the intersection and provide safety 

benefits. The project would be funded with local, State Transportation Improvement Program, and 

Federal Transportation Improvement Program funds. 

 

Geology and Subsurface Conditions 

 

General geologic features pertaining to the site were evaluated with reference to the “Geologic Map 

of Santa Cruz County, California,” compiled by E.E. Brabb and prepared by S. Graham et al.  Based 

on the published map, the subsoils at the project site are situated on Alluvial Deposits, 

undifferentiated (Holocene) (Qal).  A geologic map of the general project area is shown on Plate 2. 

Description of the main geologic unit is as follows: 
 

• Qal – Alluvial deposits, undifferentiated (Holocene) – Unconsolidated heterogeneous, 

moderately sorted silt and sand containing discontinuous lenses of clay and silty clay. Locally 

includes large amounts of gravel.  

 

Based on the borings drilled by PARIKH in 2007 and Caltrans as-built borings drilled in 1954, 

located approximately 600 feet east of the site, the subsurface conditions consist of predominantly 

medium dense to very dense sand and gravel. The sand grades from silty sand to poorly-graded 
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sand/well-graded sand.   

 

Based on the borings, groundwater level was encountered between Elev. 1 to Elev. 7 feet, 

approximately 5 to 15 feet below grade.  The groundwater level is anticipated to vary with the 

passage of time due to seasonal groundwater fluctuation, surface and subsurface flows into the San 

Lorenzo River, ground surface run-off, and other factors that may not be present at the time of the 

previous investigation.   

 

Topography and drainage 
 

The project is located along the northern coast of Monterey Bay.  The overall regional terrain trends 

towards south. The terrain starts sloping downward from crest of the Santa Cruz Mountains to the 

northern coast of Monterey Bay.  It appears that surface water runoff is collected through local 

drainage systems and flows towards Monterey Bay.   

 

Normal maintenance of surface drainage and slope maintenance is important and should be 

incorporated in the project plans.  Landscaping should be planned to protect any new slopes. 

Construction of sediment ponds or siltation basins may be considered to retain water during heavy 

rainfall periods. These basins should be connected to storm drainage system. 
 

 

Earthquake Considerations 

 

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking and 

liquefaction.  

 

Fault Rupture. The site is located approximately 7.1 miles northeast of the nearest active fault, 

Monterey Bay-Tularcitos (Monterey Bay section) fault with a Maximum Moment Magnitude 

(Mmax) of 7.3. The site is also located approximately 9.1 mi west of the Zayante-Vergales fault zone 

(Mmax=7.0), 10.3 mi east of the San Gregorio fault zone (San Gregorio section) (Mmax=7.0), and 

10.7 miles west of the San Andreas fault zone (Santa Cruz Mountains section) (Mmax=7.9). The site 

is not located within the Alquist-Priolo Earthquake Fault Zone. Therefore, fault rupture is not 

considered a substantial hazard and should have no impact on the project. A Fault Map is shown on 

Plate 3. 

 

Ground Shaking.  The project site is located in a seismically active part of northern California.  Many 

faults in the area are capable of producing earthquakes, which may cause strong ground shaking at 

the site. Based on the research conducted on the earthquake probabilities in the San Francisco Bay 

region: 2002-2031 by the “Northern California Working Group for Earthquake Probabilities 

(WGCEP)”, the San Andreas Fault has a 21% probability of one or more major (M>=6.7) 

earthquakes during the coming 30 years. According to the same study, there is a 62% probability of 

at least one magnitude 6.7 or greater earthquake striking the San Francisco Bay region before 2031.  
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PROJECT LOCATION MAP

Approx. Project
Location

30 Miles
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GEOLOGIC MAP

Source: Geologic Map of Santa Cruz County, California, 
compiled by Earl E. Brabb. Digital database prepared by S. 
Graham, C. Wentworth, D.Knifong, R. Graymer and 
J.Blissenbach, 1997

Legend:
Qal - Alluvial Deposits, undifferentiated (Holocene) 
Qcl - Lowest emergent coastal terrace deposit (Pleistocene)
Qcu-Coastal terrace deposits, undifferentiated (Pleistocene)   
Qt-Terrace Deposits, undifferentiated (Pleistocene)    
Tsm -Santa Margarita  Sandstone (upper miocene)
Tsc -Santa Cruz Mudstone (upper miocene)

Approximate 
Project Location

0 1 Mi
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FAULT MAP

Approx. Project
Location

Source: 2007 Caltrans Deterministic PGA Map Fault Identification
Numbers (FID) Shown September 2007

Legend
94 - Monterey Bay-Tularcitos (Monterey Bay section) (Mmax=7.3)
197 - San Gregorio fault zone (San Gregorio section) (Mmax=7.0)
93 - Zayante-Vergales fault zone (Mmax=7.0)

0 30 Miles



Site Information Recommended Response Spectrum

Latitude: 36.9843

Longitude -122.0298

VS30 (m/s) = 320 0.0 0.506 1.000 1.000 0.506
Z 1.0 (m) = N/A 0.1 0.869 1.000 1.000 0.869
Z 2.5 (km) = N/A 0.2 1.033 1.000 1.000 1.033

0.3 1.049 1.000 1.000 1.049
14.3 0.5 0.943 1.000 1.000 0.943

1.0 0.643 1.200 1.000 0.772
2.0 0.367 1.200 1.000 0.440

Governing Curve: 3.0 0.245 1.200 1.000 0.294
Caltrans ARS Online Probablistic Curve 4.0 0.177 1.200 1.000 0.212

5.0 0.144 1.200 1.000 0.173
Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "Probablistic Response Spectum Spreadsheet" (attached) for development of the recommended ARS curve.
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Site Information

Latitude: 36.9843 0.0 0.291 0.506 0.545
Longitude -122.0298 0.1 0.507 0.869 0.986
VS30 (m/s) = 320 0.2 0.644 1.033 1.202
Z 1.0 (m) = N/A 0.3 0.627 1.049 1.162
Z 2.5 (km) = N/A 0.5 0.539 0.943 0.9901.0 0.432 0.771 0.782

14.3 2.0 0.251 0.441 0.4363.0 0.163 0.293 0.2884.0 0.119 0.213 0.2085.0 0.094 0.173 0.168
Source:

1. Caltrans ARS Online tool (V.1.0.4, http://dap3.dot.ca.gov/shake_stable/)

2. USGS Deaggregation 2008 beta (http://eqint.cr.usgs.gov/deaggint/2008/index.php)

3. Caltrans Geotechnical Services Design Manual (Version 1.0) 

Note:

Refer to "Probablistic Response Spectum Spreadsheet" (attached) for development of the recommended ARS curve.
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