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INTRODUCTION 

 

This report presents the results of our geologic and geotechnical evaluation for Environmental Impact 

Report (EIR) purposes for the proposed Loma Linda University Campus Transformation project.  

The project is located within the Loma Linda University campus in the City of Loma Linda, 

California.  This report is based in part on field investigations performed by C.H.J., Incorporated 

between May 2006 and June 2011 and on available geotechnical reports, maps, aerial photographs 

and documents. 

 

The assessment of site environmental conditions with regard to presence of soil or groundwater 

contaminants is beyond the scope of this evaluation. 

 

The approximate location of the project area is shown on the attached Index Map (Enclosure "A-1"). 

 

The results of our evaluation, including a description of geotechnical conditions, potential hazards 

and mitigation measures, are presented in this report. 

 

PROJECT CONSIDERATIONS 

 

This report addresses four projects within the Loma Linda University campus, which are the Dental 

School North Addition (Site 3), the New Central Utility Plant (Site 4), the Southern California Edison 

Electrical Substation (Site 5) and the New Research Building (Site 6). 
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At the time of this investigation, Sites 3, 4 and 6 were all in various states of use.  Site 3 is located at 

the existing Dental School, south of University Street and west of Taylor Court.  Site 4 is located in 

an existing parking lot just south of an existing utility plant and Thermal Energy Storage tank.  Site 5 

is located in a relatively undeveloped field, which is crossed by several dirt roads.  Site 6 is located in 

a developed lawn and planter area surrounded by several existing buildings.   

 

All of the sites are relatively level and planar.  Site elevations vary between 1,081 feet above mean 

sea level (amsl) (Site 5) and 1,118 ft. amsl (Site 3).  

 

GEOLOGIC AND GEOTECHNICAL CONDITIONS 

 

The site is located in the San Bernardino Valley - a structural basin of the northern Peninsular Ranges 

geomorphic province.  The San Bernardino Valley is formed by a structurally down-dropped block of 

crystalline bedrock overlain by a thick accumulation of alluvium composed of floodplain and 

alluvial-fan deposits derived from highlands located to the south, east, north and northwest.  The 

valley is bordered to the north and east by the northwest-to-southeast-trending San Andreas fault and 

San Bernardino Mountains.  The San Jacinto fault zone, located southwest of the site, forms the 

boundary between two low-relief regions; the Perris Block and the San Jacinto Mountains Block 

(Morton and Miller, 2006).  The San Timoteo Badlands are located south of the site and form the 

northern limit of the Jacinto Mountains Block. 

 

Based on geologic mapping by Morton and Miller (2006), the native geologic materials beneath 

Sites 4 and 5 consist of young alluvial-fan deposits of middle Holocene age, and the native geologic 

materials beneath Sites 3 and 6 consist of very young late Holocene age axial channel deposits.  

Geologic Index Map (Enclosure "A-3") depicts the surface geology of the project area. 

 

MINERAL RESOURCES: 

The mineral resource potential for the area of the site is addressed in a report titled "Mineral Land 

Classification of the Greater Los Angeles Area" (CDMG, 1987).  The report addresses the sand and 
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gravel resource potential according to the presence or absence of significant sand and gravel deposits 

for use in construction grade aggregate.  The resource quality of surrounding lands - including 

urbanized areas - is described according to the following Mineral Resource Zone (MRZ) 

classification system: 

 

• MRZ-1: Areas where adequate information indicates that no significant mineral deposits are 
present, or where it is judged that little likelihood exists for their presence. 

 
• MRZ-2: Areas where adequate information indicates mineral deposits are present, or where it is 

judged that a high likelihood for their presence exists. 
 
• MRZ-3: Areas containing mineral deposits, the significance of which cannot be evaluated from 

available data. 
 
• MRZ-4: Areas where available information is inadequate for assignment to any other MRZ. 
 

 

The project site lies within MRZ-3.  The site is situated in a primarily alluvial terrain that is 

urbanized.  The resources of the sand and gravel deposits of this area are not known because of 

inadequate subsurface data.  Soil borings placed by C.H.J., Incorporated and others across the campus 

have encountered mixed assemblages of sand, silt and clay with little economic potential under 

current or foreseeable market conditions. 

 

LANDSLIDES: 

Our conclusions with regard to landslide potential near the sites are based on geomorphology, review 

of aerial imagery and review of previous geotechnical investigations near the sites.  The City of Loma 

Linda General Plan (2006) does not indicate that any of the sites are located in an area of slope 

instability.  The County of San Bernardino Land Use Plan (2010) and the City of Loma Linda 

General Plan (2006) indicate that none of the sites are in a landslide hazard zone.  None of the 

investigations previously done by C.H.J., Incorporated indicated landslides to be a significant hazard 

within the project area. 
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GROUNDWATER: 

The site is located in portions of Sections 25 and 26 of Township 1 South, Range 4 West, in the 

Upper Santa Ana Valley groundwater basin.  Depth-to-groundwater data in the vicinity of the site is 

available from the Western Municipal Water District - Cooperative Well Program (2012), State of 

California Department of Water Resources (2103), groundwater studies and previous geotechnical 

investigations performed by C.H.J., Incorporated.  These data are summarized in the following tables: 

 

Groundwater Well Data 

Well/Data Source Date 
Measured 

Measuring 
Point 

Elevation 

GW 
Elevation 

Depth to 
Water 

Distance  
from LLU 
Campus 

Source 

01S04W25E005S 2004 1,080 979.4 100.6 0.1 mi. E WMWD (2012) 

01S04W25E007S 
8/2005 

1,080 
1,040.3 39.7 

0.3 mi. NE DWR (2013) 10/2008 1,037.9 42.1 
11/4/2010 1,037.5 42.5 

01S04W23Q001 2001 1,041 1,027.3 13.7 0.5 mi. NW WMWD (2012) 

01S04W23Q002 2002 1,040 894.1 145.9 1.1 mi NW WMWD (2012) 
Groundwater 

Contour Mapping 1973-1983 1,100 1,000.0 100  Carson & Matti 
(1991) 

Groundwater 
Contour Mapping 1901 1,100 1,000.0 100  Mendenhall 

(1905) 

Groundwater 
Contour Mapping 

1936 
1,100 

1,050.0 50  
Dutcher & 

Garrett (1963) 1945 1,075.0 25  
1951 1,050.0 50  
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Groundwater Data from Exploratory Borings 

C.H.J., Inc. 
Job Number 

Boring 
Number 

Date  
Measured 

Measuring 
Point  

Elevation 

GW 
Elevation 

Depth to 
Water 

Distance  
from LLU 
Campus 

Source 

05802-3 B-1 2005 1,170 -- <61.5 0.2 mi SE C.H.J. (2005) 

06227-3 B-2 3/29/2006 1,082 -- <151.0 0.3 mi NE C.H.J. (2006a) 

06383-3 B-2 5/10/2006 1,105 -- <26.0 0.1 mi E C.H.J. (2006c) 

061035-3 

CPT-1A 

12/6/2006 

1,120 1,076.0 44.0 

0.1 mi E C.H.J., 
(2006b) 

CPT-2A 1,116 1,042.0 42.0 
CPT-3A 1,115 1,075.0 40.0 
CPT-4A 1,108 1,080.0 28.0 
CPT-5A 1,100 1,073.0 27.0 
CPT-6A 1,094 1,068.0 26.0 
CPT-7A 1,098 1,059.0 39.0 

09258-3 

B-1 5/26/2009 1,090 1,045.5 44.5 

0.4 mi. NE C.H.J. (2009) 

B-2 5/26/2009 1,090 1,022.0 68.0 
B-3 5/26/2009 1,079 1,046.5 32.5 
B-4 5/26/2009 1,079 1,047.0 32.0 
B-5 5/26/2009 1,082 1,065.5 16.5 
B-6 5/26/2009 1,082 1,065.0 17.0 

 

 

FAULTS: 

The tectonics of the Southern California area are dominated by the interaction of the North American 

and Pacific tectonic plates, which are sliding past each other in transform motion.  Although some of 

the motion may be accommodated by rotation of crustal blocks such as the western Transverse 

Ranges (Dickinson, 1996), the San Andreas fault zone is thought to represent the major surface 

expression of the tectonic boundary and to be accommodating most of the transform slip between the 

Pacific Plate and the North American Plate.  Some of the plate slip is accommodated by other 

northwest-trending strike-slip faults that are related to the San Andreas system, such as the San 

Jacinto fault and the Elsinore fault.  Local compressional or extensional strain resulting from the 

transform motion along this boundary is accommodated by left-lateral, normal and reverse faults such 
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as the Cucamonga fault.  Enclosure "A-5" depict faults and their associated status of activity within 

the site region. 

 

Fault Rupture 

The site is not located within an Alquist-Priolo Earthquake Fault Zone (APZ) designated by the State 

of California for active faults (Hart, 1997).  The closest APZ boundary, designated for the San Jacinto 

fault zone (SJFZ), is located approximately 0.4 miles southwest of Site 3, 0.6 miles southwest of 

Site 4, 0.7 miles southwest of Site 5, and 0.44 miles southwest of Site 6.  Faults or fault-related 

features are not within the site in the aerial imagery reviewed for this investigation; therefore, fault 

rupture within the site is not considered a hazard to the proposed project. 

 

San Jacinto Fault Zone 

The San Jacinto fault zone (SJFZ), a system of northwest-trending, right-lateral strike-slip faults, 

traverses the southwestern San Bernardino Valley and is indicated as a zone of active surface faults, 

deformation and folding.  A short, isolated segment of this fault zone is approximately 0.4 mile 

southwest of the Sites 3 and 6, 0.7 miles southwest of Site 5, and 1.1 miles southwest of Site 4.  The 

San Jacinto fault is the closest known active fault to the site and is considered to be the dominant 

fault to the site with respect to the hazard of seismic shaking.   

 

The SJFZ forms a barrier to southwestward movement of groundwater between the Bunker Hill and 

Rialto-Colton groundwater basins except near the Colton Narrows where water moves through 

unfaulted younger alluvium (Dutcher and Garrett, 1963).    

 

Loma Linda Fault 

The Loma Linda fault is located approximately 200 feet northeast of Site 5 and 0.2 miles northeast of 

Sites 3, 4 and 6 (Morton and Miller, 2006).  The Loma Linda fault displaces the Plio-Pleistocene San 

Timoteo Formation south of the City of Loma Linda and has been traced along a northwest trend by 

magnetic and seismic evidence (Fife and others, 1976).  The elevated topography of Loma Linda Hill 

in relation to surrounding areas is apparently the result of ancient movement along this fault.  North 
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of Loma Linda, this fault forms a partial barrier to groundwater movement, but it is overlain by more 

than 100 feet of unfaulted alluvial sediments (Dutcher and Garrett, 1963; Hart, 1976).  The Loma 

Linda fault was formerly included in an Alquist-Priolo Zone; however, subsequent trenching studies 

showed no evidence of Holocene rupture of the fault.  The Loma Linda fault is not considered a 

significant seismic or ground rupture hazard. 

 

Rialto-Colton Fault 

The Rialto-Colton fault/groundwater barrier is depicted by U.S. Geological Survey (2010), based on 

Treiman and Lundberg (1999), as a northwest-trending structure located approximately 1.5 miles 

southwest of Sites 3 and 6, and 1.8 miles southwest of Sites 4 and 5.  Additional depictions of the 

Rialto-Colton fault that approximate the locations depicted by U.S. Geological Survey include 

Morton and Miller (2006), Woolfenden and Kadhim (1997), Hart (1976) and Morton (1974). 

 

Gravity data interpreted by Andersen and others (2000) depict the trend of the Rialto-Colton fault as 

an 8-mile-long, 1/2-mile-wide gravity anomaly trending northwest from the San Jacinto fault zone to 

San Sevaine Canyon at the foot of the San Gabriel Mountains.  Catchings and others (2008) 

interpreted vertical offset in basement rocks near the projected surface trace of the Rialto-Colton fault 

and thus consider this fault, rather than the San Jacinto fault, to represent the southwest margin of the 

San Bernardino Valley structural basin.  They also interpret faults of the San Bernardino Valley—

including the Rialto-Colton fault—as having multiple parallel strands.  Treiman and Lundberg (1999) 

state that the Rialto-Colton fault has no recognized geomorphic expression and is known principally 

as a groundwater barrier.  Trenching studies along the trend of the Rialto-Colton fault revealed 6 feet 

of unfaulted Pleistocene age sediments overlying a buried fault trace. 

 

San Andreas Fault Zone 

The San Andreas fault zone is located along the southwest margin of the San Bernardino Mountains, 

approximately 7 miles northeast of the Loma Linda campus.  The mountain front in the San 

Bernardino area roughly demarcates the presently active trace of the San Andreas fault, which is 

characterized by youthful fault scarps, aligned vegetation, springs and offset drainages.    
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Cucamonga Fault 

The southern margin of the San Gabriel Mountains is coincident with a series of east-west trending, 

predominantly reverse and thrust faults known as the Transverse Ranges frontal fault system.  The 

San Fernando fault of this system ruptured during the 1971 magnitude (M) 6.7 San Fernando 

earthquake.  The Cucamonga fault of this system is located at the base of the San Gabriel Mountains, 

approximately 13-1/2 miles northwest of the site.  Evidence of recent activity on this fault includes 

fresh scarps, sag ponds and disrupted Holocene alluvium (Dutcher and Garrett, 1963; Yerkes, 1985; 

Morton and Yerkes, 1987). 

 

Faults in San Bernardino Valley 

Several short fault splays defined by trenching studies for the I-215/SR210 interchange and analysis 

of regional photographic lineaments and seismicity were reported by Schell (2008) at a location 

approximately 7 miles northwest of the Loma Linda University campus.  These features are 

postulated to be a portion of an active fault zone that extends 5.6 to 7.5 miles southeastward from the 

San Gabriel Mountains into the San Bernardino Valley along a trend located between and sub parallel 

to the San Andreas and San Jacinto faults.  Based on length/magnitude relations this structure is 

estimated to produce magnitude 6 to magnitude 6.75 earthquakes (Schell, 2008). 

 

An unnamed northeast-southwest trending fault has been postulated by Morton and Miller (2006) to 

be located within approximately 100 feet of Site 6.  However, no evidence for this fault has been 

reported.  Therefore, we consider this fault to be inactive and not a significant hazard to any of the 

sites. 

 

The Claremont fault, Live Oak Canyon Fault, Redlands fault and Reservoir Canyon fault are located 

approximately 1.0 mile southwest, 4.0, 4.5 and 5.5 miles southeast of the Loma Linda University 

campus, respectively.  These and more distant regional faults are capable of producing strong ground 

shaking in the southern California region. 
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HISTORICAL EARTHQUAKES: 

A map of recorded earthquake epicenters is included as Enclosure "A-6" (Epi Software, 2000).  This 

map includes a database of earthquakes with magnitudes of 4.0 or greater from 1932 through 2010. 

 

The Working Group on California Earthquake Probabilities (1988) lists seven magnitude 6.0 or 

greater earthquakes that have occurred on the San Jacinto fault since 1899, although they 

acknowledge that several of these earlier episodes may have occurred on other nearby faults.  Two of 

these earthquakes took place in the San Bernardino Valley.  A magnitude 6.5 event in 1899 near 

Lytle Creek and a magnitude 6.2 event in 1923 near Loma Linda may have occurred on the San 

Jacinto fault.  However, Fife and others (1976) and Matti and Carson (1991) suggest that the 1923 

event took place on an unnamed fault parallel to and east of the San Jacinto fault. 

 

The San Andreas fault - divided into several named segments based on geometry and characteristic 

slip/recurrence - is the most rapidly slipping fault and the only known source of magnitude 8 

earthquakes in southern California (Weldon and others - WGCEP 2, 2008).  No large earthquakes 

have occurred on the San Bernardino Mountains segment of the San Andreas fault within the regional 

historical time frame.  Using dendrochronological evidence, Jacoby and others (1987) inferred that a 

great earthquake on December 8, 1812, ruptured the northern reaches of this segment.  Recent 

trenching studies have revealed evidence of rupture on the San Andreas fault at Wrightwood within 

the frame of the postulated 1812 event (Fumal and others, 1993).  Comparison of rupture events at 

the Wrightwood and Pallett Creek sites and analysis of reported intensities at the coastal missions led 

Fumal and others (1993) to conclude that the December 8, 1812, event ruptured the San Bernardino 

Mountains segment of the San Andreas fault largely to the southeast of Wrightwood and possibly into 

the San Bernardino Valley.  The average recurrence interval for large earthquakes along the southern 

San Andreas fault at six paleoseismic sites is 182 years (Stone and others, 2005). 

 

Surface rupture occurred on the Mojave segment of the San Andreas fault in the great 1857 Fort 

Tejon earthquake.  The Coachella Valley segment of the San Andreas fault was responsible for the 
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1948 magnitude 6.5 earthquake in the Desert Hot Springs area and for the 1986 magnitude 5.6 

earthquake in the North Palm Springs area. 

 

No significant historical earthquakes have been specifically attributed to the Cleghorn or Cucamonga 

faults.  The following table summarizes the historic seismic events in the region. 

 

Summary of Historic Site Ground Motion 

Event ID Date Magnitude 
Distance from 
LLU Campus 

(miles) 

Direction 
from Site 

Whittier Narrows 10/1/1987 5.9 46.9 W 
Upland 2/28/1990 5.4 25.7 NW 
Sierra Madre 6/28/1991 5.8 44.3 NW 
Landers 6/28/1992 7.3 48.3 NE 
Big Bear 6/28/1992 6.4 26.9 NE 
Northridge 1/17/1994 6.7 74.0 NW 
Hector Mine 10/16/1999 7.1 68.2 NE 
Yucaipa (14155260*) 6/16/2005 4.9 8.7 E 
14355252 3/8/2008 3.9 13.1 NW 
Chino Hills 7/29/2008 5.4 29.2 SW 
11006189* 9/14/2011 4.2 12.9 SE 
15141521* 4/28/2012 3.8 15.9 NW 

 

 

SEISMIC DESIGN PARAMETERS: 

Based on the geologic setting and data from prior explorations within the campus, the soils 

underlying the site are classified as Site Class "D", according to the 2010 CBC. 
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2010 CBC - Seismic Parameters 

Mapped Spectral Acceleration Parameters Ss = 1.85 and S1 = 0.65 

Site Coefficients Fa = 1.00 and Fv = 1.50 
Adjusted Maximum Considered Earthquake 

Spectral Response Parameters SMS = 1.85 and SM1 = 0.98 

Design Spectral Acceleration Parameters SDS = 1.23 and SD1 = 0.65 

 

 

The corresponding value of peak ground acceleration (PGA) from the design acceleration spectrum 

according to the 2010 CBC is 0.49g. 

 

GEOLOGIC AND GEOTECHNICAL HAZARDS 

 

FAULT RUPTURE: 

The site does not lie within or immediately adjacent to an Alquist-Priolo Earthquake Fault Zone, 

designated by the State of California to include traces of suspected active faulting.  In addition, 

mapped active faults and/or evidence of active faulting within, or projecting toward the sites, was not 

observed on the geologic maps and aerial imagery reviewed for this investigation. 

 

SEISMICITY: 

The site is located within a seismically active region; therefore, strong ground shaking may occur 

during the design life of the proposed project. 

 

SLOPE STABILITY AND LANDSLIDES: 

No evidence of landsliding was observed on the site or in the review of historic aerial imagery, and 

landsliding is not anticipated.  The sites are not located in an area identified as having a potential for 

slope instability according to the City of Loma Linda (2006) and the County of San Bernardino 

(2010).  The relatively flat-lying alluvial deposits underlying the project area are not anticipated to be 

prone to landsliding.   
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The prior investigations performed by C.H.J., Incorporated concluded that landsliding was not a 

significant geotechnical hazard. 

 

EROSION: 

The sites are in developed areas that include surface drainage improvements; therefore, the potential 

for erosion is low.  The previous investigations by C.H.J., Incorporated concluded erosion was not a 

significant hazard. 

 

LIQUEFACTION AND SEISMIC-INDUCED SETTLEMENT: 

Liquefaction is a process in which strong ground shaking causes saturated soils to lose their strength 

and behave as a fluid.  Ground failure associated with liquefaction can result in severe damage to 

structures.  The geologic conditions for increased susceptibility to liquefaction are:  1) shallow 

groundwater (generally less than 50 feet in depth),  2) the presence of unconsolidated sandy alluvium, 

typically Holocene in age, and  3) strong ground shaking.  All three of these conditions must be 

present for liquefaction to occur. 

 

The City of Loma Linda General Plan (2006) and the County of San Bernardino General Plan 

indicate that Site 5 is in an area identified as having a moderate potential for liquefaction.  A 

geotechnical investigation by C.H.J., Incorporated (2009) concluded that mitigation for potential 

effects of liquefaction should be included in design of structures in the area of Site 5. 

 

Mitigation for liquefaction potential was recommended and included in design of the existing 

Thermal Energy Storage Tank located north of Site 4 based on an investigation by C.H.J., 

Incorporated (2006a). 

 

Sites 3 and 6 are not within area identified as having a potential for liquefaction and groundwater 

levels are not within 50 feet of the ground surface; therefore, liquefaction is not anticipated in these 

areas. 
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C.H.J., Incorporated (2009) evaluated the soils north and west of the intersection of Parkland Street 

and Van Leuven Street (area of Site 5) and concluded that the maximum seismic settlement at the 

surface may be on the order of 8-1/4 inches.  Global seismic differential settlement may be at a level 

less than 1:480 for the area.  Localized values of seismic differential settlement might slightly exceed 

1:480. 

 

C.H.J., Incorporated (2006b) also evaluated the soils northeast of the intersection of Anderson Street 

and Stewart Street (area of Site 4) and concluded that seismic-induced settlement may be on the order 

of 1 inch and differential seismic-induced settlement of 1/2 inch may be anticipated in that area. 

 

TSUNAMIS, INUNDATION, SEICHES AND FLOODING: 

The site is not located in a coastal area; therefore, tsunamis are not considered a hazard at the site. 

 

The sites are located "outside 500 year floodplain" (City of Loma Linda, 2006).  The County of San 

Bernardino (2010) and FEMA (2008) do not include the sites in a flood zone.  Previous investigations 

by C.H.J., Incorporated did not conclude that flooding is a significant hazard.  Therefore, flooding is 

not considered a significant hazard to the sites. 

 

VOLCANIC HAZARDS: 

The sites are not subject to any known volcanic hazards. 

 

MINERAL RESOURCES: 

As the project area is not presently used for mineral resource extraction and does not contain 

identified sources of aggregate materials, the proposed project will not result in the loss of 

availability of any known mineral resources.  Thus, no significant impacts are anticipated. 
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OFF-SITE IMPACTS: 

Potential geotechnical impacts to off-site areas are not anticipated due to requirements regarding 

grading permitting, erosion control and avoidance of non-permitted disturbance to off-site areas 

required by local regulations. 

 

RECOMMENDATIONS 

 

SEISMICITY AND GROUND SHAKING: 

The potential for strong ground shaking at all of the sites is high.  While potential impacts of ground 

shaking that could affect any development will be reduced with proper design and construction, 

adverse effects due to ground shaking could occur. 

 

GEOTECHNICAL INVESTIGATIONS: 

Appropriate site-specific geotechnical investigations should be provided for each site addressing the 

requirements of the California Building Code, City of Loma Linda and other applicable standards.  

Investigations for improvements in the areas of Site 4 and 5 should include evaluation of liquefaction 

potential.   The results of the geotechnical investigations should be incorporated into the design and 

construction of the proposed improvements. 

 

EROSION: 

The native soils mantling the sites are not highly susceptible to post development erosion.  Positive 

drainage should be provided, and water should not be allowed to pond anywhere on the site.  Water 

should not be allowed to flow over any graded or natural areas in such a way as to cause erosion.  

Finish graded areas should be protected from the effects of runoff so as to reduce the potential impact 

from erosion to a less than significant level. 
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LIQUEFACTION: 

The potential for seismic-induced liquefaction is considered moderate at Sites 4 and 5.  Properly 

engineered structures can mitigate this hazard. A geotechnical engineer should be contacted to 

evaluate the site conditions before any development begins. 

 

LIMITATIONS 

 

CHJ Consultants has striven to perform our services within the limits prescribed by our client, and in 

a manner consistent with the usual thoroughness and competence of reputable geotechnical engineers 

and engineering geologists practicing under similar circumstances.  No other representation, express 

or implied, and no warranty or guarantee is included or intended by virtue of the services performed 

or reports, opinion, documents, or otherwise supplied. 

 

This report reflects the evaluation and testing conducted for the site as the site existed during the 

investigation, which is the subject of this report.  However, changes in the conditions of a property 

can occur with the passage of time, due to natural processes or the works of man on this or adjacent 

properties.  Changes in applicable or appropriate standards may also occur whether as a result of 

legislation, application, or the broadening of knowledge.  Therefore, this report is indicative of only 

those conditions tested at the time of the subject investigation, and the findings of this report may be 

invalidated fully or partially by changes outside of the control of CHJ Consultants.  This report is 

therefore subject to review and should not be relied upon after a period of one year. 

 

The conclusions and recommendations in this report are based upon observations performed and data 

collected at separate locations, and interpolation between these locations, carried out for the project 

and the scope of services described.  It is assumed and expected that the conditions between locations 

observed and/or sampled are similar to those encountered at the individual locations where 

observation and sampling was performed.  However, conditions between these locations may vary 

significantly.  Should conditions that appear different from those described herein be encountered in 
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the field, by the client or any firm performing services for the client or the client's assign, this firm 

should be contacted immediately in order that we might evaluate their effect.  

 

If this report or portions thereof are provided to contractors or included in specifications, it should be 

understood by all parties that they are provided for information only and should be used as such. 

 

The report and its contents resulting from this investigation are not intended or represented to be 

suitable for reuse on extensions or modifications of the project, or for use on any other project. 

 

CLOSURE 

 

We appreciate this opportunity to be of service and trust this report provides the information desired 

at this time.  Should questions arise, please do not hesitate to contact this office. 

 

 

  Respectfully submitted, 

  CHJ CONSULTANTS 

 

 

  John S. McKeown, E.G. 2396 
  Project Geologist 

 

 

  Jay J. Martin, E.G. 1529 
  Vice President 
 
 
 
JSM/JJM:lb 
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