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5.7 GEOLOGY, SOILS, AND SEISMICITY 
 
This section describes the geologic, soil, and seismic setting of the project area; identifies potential 
impacts of the proposed project; and recommends mitigation measures to reduce the significance of 
such impacts.  Information in this section is based on the Geology, Soils and Seismicity Report prepared 
by Geologist D. Scott Magorien (October 2004).  The scope of work conducted by Mr. Magorien 
included compilation and review of published geologic and seismic hazards maps; geotechnical 
reports prepared by Leighton & Associates (1986, 1987, 1989, 1990) for the existing Skilled Nursing 
Facility and Diagnostic and Treatment Center and adjacent parking lots; and combined geotechnical 
and geologic hazards and seismic reports prepared by URS Corporation (URS) (2002, 2003) for the 
proposed addition to the northwest corner of the Henry Mayo Newhall Memorial Hospital 
(HMNMH) and helipad.  The Geology, Soils and Seismicity Report is included in its entirety in Appendix 
H, Geology and Soils Analysis. 
 
5.7.1 ENVIRONMENTAL SETTING  
 
GEOLOGIC SETTING 
 
The HMNMH project area is situated in the southeasternmost portion of the East Ventura Basin, a 
former structural basin that is part of the western Transverse Ranges Province of southern 
California.  This structural basin is filled with more than 10,000 feet of both marine and non-marine 
sediments that were deposited in Tertiary (beginning about 65 million years ago) through Quaternary 
time (1.6 million years ago to the present), with periods of erosion and non-deposition.  The East 
Ventura Basin is bounded on the north and northeast by the San Gabriel fault and on the south and 
east by the Oat Mountain/Santa Susana and Weldon Canyon thrust faults, each of which is 
considered seismically active.  Tectonic activity during the last 5 million years (+/-) has produced a 
series of large-amplitude, east-west trending anticlines and synclines within the bedrock, portions of 
which have been exploited for oil and gas.  The project area lies outside known oilfields. 
 
The HMNMH project area is situated on the margin of an alluvial floodplain near the mouth of Pico 
Canyon and its confluence with the South Fork of the Santa Clara River.  This area is represented by 
a relatively broad flat valley that is filled with young (Holocene age) alluvium, as shown on Exhibit 
5.7-1, Geologic Map.  Older (Pleistocene age) alluvium underlies the younger alluvium at depths 
ranging from 20 to 75 feet below ground surface.  These same Pleistocene alluvial deposits are 
exposed in the topographically elevated terrace along the north side of the project area, and are 
underlain by non-marine sedimentary fluviatile deposits (i.e., sandstone and conglomerate with 
minor siltstone) of the Saugus formation.  The depth to the Saugus formation is not well known, but 
is estimated to be approximately 200 to 400 feet below ground surface. 
 
Site Conditions 
 
The approximately 30.4-acre HMNMH project site has little to no topographic relief and lies at an 
elevation of about 1,225 feet (+/- several feet) above mean sea level.   
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Since the original development of the medical campus, the uppermost 2 to 10 feet of the native 
alluvial soils has been excavated and replaced with compacted fill for support of the parking areas 
and medical buildings.  Based on a review of recent aerial photographs, it appears that most, if not 
all, of the native near-surface soils have been removed within the limits of the project area.  The only 
exposed remaining natural soils in the vicinity of the project area are on the slopes along the 
southern flanks of the elevated terrace containing older alluvial deposits that border the northern 
margin of the site. 
 
GEOLOGIC MATERIALS 
 
The subsurface geologic materials that would likely have an influence on the proposed expansion of 
the HMNMH are the artificial fill soils that have been placed beneath the existing buildings and 
parking areas (younger Holocene age and possibly older Pleistocene age alluvial sediments).    
 
Artificial Fill  
 
Artificial fill soils within the project area vary from approximately 2 to 10 feet thick.  There are 
essentially two types of artificial fill soils within the project site: engineered fill soils, which support 
the existing buildings and the parking areas; and approximately 2 to 5 feet of artificial fill soils 
beneath other portions of the site, which are likely to be loose, porous, and to contain varying 
amounts of organic debris and trash.  Where these “non-engineered” types of soils are encountered, 
they are expected to be compressible and therefore subject to long-term consolidation.  If not 
removed and/or replaced with compacted fill beneath proposed buildings, the building’s 
foundations and/or structural elements could experience moderate to significant distress.   
 
Younger Alluvium (Geologic Map Symbol: Qa) 
 
Younger alluvial sediments are those that have been deposited by the intermittent stream flows and 
periods of severe flooding during the Holocene age (last 11,000 years).  Exploratory borings drilled 
within the northeastern portion of the project site encountered alluvial sediments to approximately 
40 feet below ground surface that consisted of layers and lenses of gravelly silty sand that are moist 
and medium dense, and overlain by up to 10 feet of artificial fill.  
 
Most of the subsurface explorations within the alluvial sediments occurred in the central and north-
central portions of the project site, in the vicinity of the main hospital and hospital pavilion, and in 
the parking areas to the north and south.  The subsurface explorations identified what appears to be 
a southward- to eastward-thickening, 10- to 25-foot-thick (+/-) upper layer of alluvium consisting of 
layers and lenses of poorly to well-graded sand, silty sand, and sand with gravel that is moist and 
medium dense to dense.  Below this upper sandy/gravelly layer is a 10- to 20-foot-thick, southward- 
to eastward-thinning layer of lean clay and sandy lean clay that is moist and very stiff to hard.  Below 
this clay layer, the alluvium consists of very dense sand, sand with silt, and silty sand to depths of 
51.5 feet.  Saugus formation bedrock was not encountered in the deeper borings. 
 
Although there have been no known exploratory borings drilled within the vicinity of the 
ambulatory care facility and adjacent medical building, the character of the alluvial deposits in this 
area is very likely to be similar to that described above within the central and north central part of 
the project area.  However, neither the vertical or lateral extent of any artificial fill soils is known 
within this portion of the project area. 
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Based on the geotechnical information reviewed, the physical character of the alluvial soils indicates 
that they are not subject to collapse or settlement upon wetting and/or placement of structural loads 
(e.g., embankment and fill soils for buildings).  
 
Older (Pleistocene) Alluvium (Geologic Map Symbol: Qog) 
 
Older Pleistocene age alluvial deposits are exposed only on the south facing natural slope adjacent to 
the northern perimeter of the project area (refer to Exhibit 5.7-1).  These sediments are an ancient 
alluvial fan deposit consisting of gravel and sand.  No “weak” clay layers are known to occur within 
these coarse-grained deposits.  It is unknown whether any of the exploration borings conducted in 
1986, 2002, or 2003 encountered these older deposits.  The sedimentary layering within these 
deposits strikes northwest-southeast and, in all likelihood, dips to the northeast at very shallow 
angles (less than 7 degrees).   
 
GROUNDWATER 
 
The project site lies just beyond the southern margin of the Eastern Groundwater Basin within the 
Upper Santa Clara River Valley Hydrologic Area.  The alluvium and Saugus formation bedrock 
forms the Eastern Groundwater basin aquifer.  Groundwater levels in the alluvium can fluctuate 
rapidly in response to changes in recharge or groundwater extraction and pumping because of the 
high permeability of these deposits.  According to the California Geological Survey (formerly known 
as the California Division of Mines and Geology), the depth to historic high groundwater in the 
vicinity of the project area is approximately 70 feet below ground surface.  Although the current 
depth to groundwater is not known beneath the site, it is assumed to be greater than 70 feet. 
 
There is no evidence of past or present groundwater use in the project area.  No evidence of springs 
or seeps has been observed along the base of the alluvial terrace deposits north of the site.  
 
MINERAL RESOURCES 
 
There are no economic metallic or nonmetallic ore deposits within or directly adjacent to the project 
area.  Although the project area is essentially surrounded by either existing or abandoned oil 
producing areas, there are no known producing oil wells within several miles of the project area.   
 
POTENTIAL GEOLOGIC HAZARDS AND CONSTRAINTS 
 
The project is situated within an area underlain, for the most part, by dense alluvial soils that are not 
considered subject to static or seismically induced settlement and are regarded as relatively safe from 
damage by ground shaking resulting from seismic activity.  The risk from damage resulting from 
earthquake-induced liquefaction, lateral spread, landslides, seiches, or tsunami is considered remote.   
 
The primary geologic hazards and constraints identified during this study are those associated with 
collapsible fill soils, possibly seismically induced settlement within isolated pockets of loose 
Holocene alluvium, and strong seismically induced ground shaking. 
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FAULTING AND SEISMICITY 
 
The hazards associated with earthquakes are primary hazards (such as ground shaking and surface 
rupture) and secondary hazards (such as liquefaction, seismically induced settlement, landsliding, 
tsunamis, and seiches).   
 
The project area is situated within a highly seismically active area of southern California referred to 
as the Ventura Basin/ Western Transverse Ranges fold-and-thrust belt.  According to the California 
Geological Survey, a fault is a fracture in the crust of the earth along which rocks on one side have 
moved relative to those on the other side.  Most faults are the result of repeated displacements over 
a long period of time.  An inactive fault is a fault that has not experienced earthquake activity within 
the last three million years; an active fault is one that has experienced earthquake activity in the past 
11,000 years.  A fault that has moved within the last two to three million years, but has not been 
proven by direct evidence to have moved within the last 11,000 years, is considered potentially 
active.   
 
SURFACE RUPTURE 
 
The Alquist-Priolo Act of 1972 (now the Alquist-Priolo Earthquake Fault Zoning Act, Public 
Resources Code 2621-2624, Division 2, Chapter 7.5) regulates development near active faults in 
order to mitigate the hazard of surface fault rupture.  Under the Act, the State Geologist is required 
to delineate “special study zones” along known active faults in California.  The Act also requires 
that, prior to approval of a project, a geologic study be conducted to define and delineate any 
hazards from surface rupture.  A geologist registered by the State of California, within the lead 
agency’s organization or retained by the lead agency for the project, must prepare this geologic 
report.   
 
A 50-foot building setback from any known trace of an active fault is required.  No active or 
potentially active faults are located within or extend towards the project area.  Thus, the project area 
is not currently known to be located within an Alquist-Priolo Earthquake Fault Zone, according to 
the California Geological Survey.  The closest Earthquake Fault Zone to the site is a segment of the 
San Gabriel fault zone that is approximately 1.75 miles northeast of the project site. 
 
GROUND SHAKING 
 
Ground shaking accompanying earthquakes on nearby faults can be expected to be felt within the 
site.  However, the intensity of ground shaking would depend upon the magnitude of the 
earthquake, the distance to its epicenter, and the geology of the area between the epicenter and the 
property. 
 
The magnitude of most earthquakes is measured on the Richter scale. The Richter magnitude is 
calculated from the amplitude of the largest seismic wave recorded for the earthquake, no matter 
what type of wave was the strongest.  The Richter magnitudes are based on a logarithmic scale (base 
10).  What this means is that for each whole number you go up on the Richter scale, the amplitude 
of the ground motion recorded by a seismograph goes up ten times.  Using this scale, a magnitude 5 
earthquake would result in ten times the level of ground shaking as a magnitude 4 earthquake (and 
32 times as much energy would be released).  
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SURFACE FAULT RUPTURE 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN WOULD NOT EXPOSE PEOPLE OR 
STRUCTURES TO POTENTIAL SUBSTANTIAL ADVERSE EFFECTS FROM 
SURFACE FAULT RUPTURE.   

 
Level of Significance Prior to Mitigation:  No Impact. 
 
Impact Analysis:  No known active or potentially active faults exist within, or extends onto, the 
proposed project site.  As such, there would be no potential for surface fault rupture of an active or 
potentially active fault.  No impact would occur in this regard. 
 
Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
 
SEISMIC GROUNDSHAKING 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN COULD EXPOSE PEOPLE OR 
STRUCTURES TO POTENTIAL SUBSTANTIAL ADVERSE EFFECTS FROM 
SEISMIC GROUNDSHAKING.   

 
Level of Significance Prior to Mitigation:  Less Than Significant Impact. 
 
Impact Analysis:  Groundshaking accompanying earthquakes on nearby faults is anticipated to be felt 
within the HMNMH site.  The greatest amount of groundshaking at the project site would be 
expected to accompany large earthquakes on the Northridge/East Oak Ridge, Santa Susana, Holser, 
and San Gabriel faults.  Earthquake magnitudes in the range of M6.5 to M7.0 could produce 
Modified Mercalli intensities in the range of VIII to XI within the HMNMH site, and maximum 
horizontal ground acceleration on the order of 1.0g.   
 
Despite the fact that the project site would experience groundshaking as a result of an earthquake 
along any of the active or potentially active faults in the region, as is the case in all of southern 
California, proposed structures would be required to be designed, engineered, and constructed to 
meet all applicable local and state seismic safety requirements, including those of the Uniform Building 
Code.  Given compliance with applicable seismic safety requirements, impacts on the proposed 
development from seismic groundshaking would be less than significant. 
 
Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
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GROUND FAILURE 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN COULD EXPOSE PEOPLE OR 
STRUCTURES TO POTENTIAL SUBSTANTIAL ADVERSE EFFECTS FROM 
GROUND FAILURE, INCLUDING SETTLEMENT, GROUND LURCHING, 
LIQUEFACTION, OR LATERAL SPREADING.   

 
Level of Significance Prior to Mitigation:  Potentially Significant Impact. 
 
Impact Analysis:   
 
Settlement and Subsidence-Prone Soils 
 
Based on subsurface data obtained from the exploratory borings drilled in 1986, 2002, and 2003, the 
Holocene age alluvial soils are, for the most part, dense to very dense and therefore not prone to 
seismically induced settlement.  However, because relatively loose alluvial soils were encountered in 
one of the 19 exploratory borings drilled beneath the addition to the northwest corner of the 
HMNMH in 2002, the possibility of other isolated pockets of alluvium that may be subject to 
seismic settlement cannot be ruled out completely.  In addition, portions of the site that are mantled 
with non-engineered (i.e., loose) fill soils may likely be subject to seismically-induced settlement 
and/or development of ground cracking.  The impact to structures having footings or other 
structural elements founded in these soils is considered a potentially significant impact.  Typical 
mitigation concepts on non-engineered fill soils or isolated pockets of alluvium would include 
complete removal and replacement of these soils with engineered fill, performing in situ 
densification, or supporting all future structures that are underlain by these unsuitable soils with piles 
and grade beams.  It is anticipated that the future geotechnical engineering studies to be performed 
for the proposed buildings would further evaluate the nature and extent of these types of soils. 
 
It is also noted that, because significant quantities of water or oil are not being extracted beneath or 
in close proximity to the project site, subsidence is not anticipated to pose a significant hazard to the 
project, barring such extractions in the future.  
 
Implementation of the recommended mitigation measure would ensure that potentially significant 
impacts regarding seismically-induced settlement are reduced to a less than significant level. 
 
Ground Lurching 
 
Given the local geologic conditions and latest proposed layout for the buildout of the HMNMH, no 
structures would overlie a transition between Holocene age alluvium and older alluvium or Saugus 
formation bedrock.  Therefore, the likelihood of lurching affecting the project area is considered 
low.  Thus, impacts are concluded to be less than significant in this regard.  
 
Liquefaction 
 
The California Geological Society does not consider the site as being subject to a high risk from 
liquefaction.  Although Holocene age alluvium is present beneath the project site, groundwater 



 Henry Mayo Newhall Memorial Hospital  
 Master Plan 

Program Environmental Impact Report 
 

 

 
Final 5.7-13 Geology, Soils, and Seismicity  

levels are deeper than 50 feet and, therefore, are not susceptible to liquefaction.  The liquefaction 
potential is considered nil.  Thus, impacts are concluded to be less than significant in this regard.  
   
Lateral Spreading 
 
Because the liquefaction potential within the project site is unlikely with removal of liquefiable soil 
materials from development areas, the likelihood of lateral spreading is remote.  Thus, impacts 
related to lateral spreading are concluded to be less than significant. 
 
Mitigation Measures:  
 

GEO1 Future geotechnical engineering studies shall be performed by a qualified 
geotechnical firm for the proposed buildings to evaluate the nature and extent of 
loose alluvial soils.  The geotechnical firm shall provide construction 
recommendations to minimize impacts related to seismically-induced settlement (i.e., 
removal and replacement of loose alluvial soils with engineered fill, performing in situ 
densification, or supporting all future structures that are underlain by unsuitable soils 
on piles and grade beams).  

 
Level of Significance After Mitigation:  Less Than Significant Impact. 
 
LANDSLIDES AND SLOPE STABILITY 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN COULD EXPOSE PEOPLE OR 
STRUCTURES TO POTENTIAL SUBSTANTIAL ADVERSE EFFECTS FROM 
LANDSLIDES OR OTHER SLOPE FAILURES. 

 
Level of Significance Prior to Mitigation:  Less Than Significant Impact. 
 
Impact Analysis:  The California Geological Survey (formerly the California Division of Mines and 
Geology) has designated the slopes to the north of the project site as having the potential for 
landslide movement during a seismic event.  However, because the slope has apparently been 
developed as part of the housing development above the site and the toe of the slope lies more than 
100 feet from any of the proposed buildings, it is considered unlikely that future landslide activity on 
these slopes, if any, would impact the proposed project.  Thus, impacts are concluded to be less than 
significant in this regard.  
 
Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
 
SOIL EROSION 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN COULD RESULT IN SUBSTANTIAL 
WIND OR WATER SOIL EROSION OR THE LOSS OF TOPSOIL, EITHER 
ON- OR OFF-SITE. 
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Level of Significance Prior to Mitigation:  Less Than Significant Impact. 
 
Impact Analysis:  Soil erosion is most prevalent in unconsolidated alluvium and surficial soils, which 
are prone to downcutting, sheetflow, and slumping and bank failure during and after heavy 
rainstorms.  Given that the project site is essentially flat and does not possess site conditions 
conducive to erosion, the potential for soil erosion is nil.  Thus, impacts are concluded to be less 
than significant in this regard.  
 
Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
 
EXPANSIVE SOILS 
 

♦ ON-SITE EXPANSIVE SOILS COULD POSE A RISK TO PEOPLE AND 
STRUCTURES ASSOCIATED WITH PROPOSED DEVELOPMENT. 

 
Level of Significance Prior to Mitigation:  Potentially Significant Impact. 
 
Impact Analysis:  As stated in the Environmental Setting section, the alluvial soils underlying the 
project area at two likely foundation elevations consist primarily of granular soils and the deeper 
clays that have high moisture content (i.e., 20 to 30 percent) and a high degree of saturation.  These 
soils are reported to exhibit “low” expansion potential and, therefore, the potential for expansive 
soils to impact new buildings is considered low.  However, clay soils exposed at the deeper subgrade 
level should not be allowed to dry out.  Implementation of the recommended mitigation measure 
would ensure that potentially significant impacts regarding expansive soils are reduced to a less than 
significant level.     
 
Mitigation Measures:  
 

GEO2 Clay soils exposed at the deeper subgrade level shall not be allowed to dry out. 
 
Level of Significance After Mitigation:  Less Than Significant Impact. 
 
GRADING 
 

♦ DEVELOPMENT ASSOCIATED WITH PHASE 1, PHASE 2, AND BUILDOUT 
OF THE PROPOSED MASTER PLAN WOULD NOT RESULT IN A CHANGE 
IN TOPOGRAPHY OR GROUND SURFACE RELIEF FEATURES. 

 
Level of Significance Prior to Mitigation:  Less Than Significant Impact. 
 
Impact Analysis:  Grading activities associated with the development and construction of new 
buildings and associated parking areas would change the current topography very little.  The greatest 
changes to existing topography would occur from construction of the taller building(s).  Impacts are 
concluded to be less than significant in this regard.  
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Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
 
CORROSIVE SOILS 
 

♦ CORROSIVE SOILS COULD POSE A RISK TO PEOPLE AND STRUCTURES 
ASSOCIATED WITH PROPOSED DEVELOPMENT. 

 
Level of Significance Prior to Mitigation:  Potentially Significant Impact. 
 
Impact Analysis:  As stated in the Environmental Setting section, preliminary geotechnical 
investigations conducted in 2002 for the proposed addition to the northwest corner of the 
HMNMH indicate the upper sandy soils could be considered as having “mild” to “little” corrosion 
potential.  However, the deeper clayey soils, based primarily on the resistivity tests, would be 
classified as being moderately to severely corrosive to metallic pipes.  Because the amount of sulfates 
in both the sandy and clayey soils was below the detection limit, the exposure to sulfate attack is 
considered mild.  As such, no particular recommendations for cement type or water ratio were 
necessary to provide sulfate resistance. 
 
Future geotechnical engineering studies to be performed for the proposed buildings would further 
evaluate the nature and extent of the clayey, alluvial soils that exist at deeper foundation levels on the 
site, which are severely corrosive to metallic pipes.  At a minimum, buried metal piping should be 
protected with suitable coatings, wrappings, or seals; a corrosion engineer should be consulted 
during future, site-specific geotechnical studies.  Implementation of the recommended mitigation 
measures would ensure that potentially significant impacts regarding corrosive soils are reduced to a 
less than significant level. 
 
Mitigation Measures:  
 

GEO3 Buried metal piping shall be protected with suitable coatings, wrappings, or seals. 
 

GEO4 A corrosion engineer shall be consulted during future geotechnical studies to 
determine the necessary project design features to minimize the effects of corrosive 
soils. 

 
Level of Significance After Mitigation:  Less Than Significant Impact. 
 
5.7.4 CUMULATIVE IMPACTS AND MITIGATION 
 MEASURES 
 

♦ DEVELOPMENT ASSOCIATED WITH THE PROPOSED PROJECT, IN 
CONJUNCTION WITH OTHER CUMULATIVE PROJECTS IN THE SANTA 
CLARITA VALLEY, WOULD NOT RESULT IN CUMULATIVELY 
CONSIDERABLE GEOLOGY, SOILS, AND SEISMICITY IMPACTS. 

 
Level of Significance Prior to Mitigation:  Less Than Significant Impact. 



 Henry Mayo Newhall Memorial Hospital  
 Master Plan 

Program Environmental Impact Report 
 

 

 
Final 5.7-16 Geology, Soils, and Seismicity  

Impact Analysis:  The proposed project would not result in significant unavoidable impacts related to 
geology, soils, and seismicity, with implementation of applicable mitigation measures.  Furthermore, 
geology, soils, and seismicity impacts are site-specific and each development site is subject to, at 
minimum, uniform site development and construction standards relative to seismic and other 
geologic conditions that are prevalent within the locality and/or region.  Because the development 
of each cumulative project site would have to be consistent with City of Santa Clarita requirements 
for projects in the City, the requirements of the Los Angeles County Department of Public Works 
for project sites in unincorporated Los Angeles County, and the Uniform Building Code, as each 
pertains to protection against known geologic hazards, and given the known geologic conditions, 
impacts of cumulative development would be less than significant. 
 
Mitigation Measures:  No mitigation measures are required. 
 
Level of Significance After Mitigation:  Not applicable. 
 
5.7.5 SIGNIFICANT UNAVOIDABLE IMPACTS 
 
Implementation of the proposed project (Phase 1, Phase 2, and buildout) would not result in any 
significant unavoidable geology, soils, and seismicity impacts.  As such, no significant unavoidable 
impacts would result from implementation of the Henry Mayo Newhall Memorial Hospital Master 
Plan. 
 
 


