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1 INTRODUCTION 

In accordance with your request and authorization, we have performed a geotechnical evaluation 

for the design and construction of the Victorville Police Department’s new building and site 

improvements located northwest of the intersection of Seneca Road and Civic Drive, in the city of 

Victorville, California (Figure 1). The purpose of our study was to evaluate the soil and geologic 

conditions at the project site in order to provide geotechnical recommendations for the design and 

construction of the project. This report presents our findings, conclusions, and recommendations 

regarding the proposed improvements in general accordance with the 2022 California Building 

Code (CBC) and California Geological Survey (CGS) Note 48 (2022).  

2 SCOPE OF SERVICES 

Our scope of services included the following:  

• Project coordination, planning, and scheduling for subsurface exploration. 

• Review of readily available background materials, including published geologic maps, 
groundwater data, topographic maps, stereoscopic aerial photographs, and project-related 
plans provided by the client. 

• Acquisition of a boring permit from the County of San Bernardino, Department of 
Environmental Health. 

• Site reconnaissance to evaluate the surface conditions at the site and to locate the proposed 
exploration locations for coordination with Underground Services Alert for underground utility 
location. 

• Subsurface exploration consisting of drilling and sampling of seven (7) small-diameter hollow-
stem auger soil borings with a truck-mounted drill rig. The borings were advanced to depths 
of up to approximately 51.4 feet. The borings were logged by a representative from our firm, 
and bulk and relatively undisturbed soil samples were collected at selected intervals for 
laboratory testing.  

• Performance of field percolation testing in two of the borings in accordance with the San 
Bernardino County Guidance Document for Water Quality Management Plans (San 
Bernardino County, 2013).  

• A refraction microtremor (ReMi) survey to evaluate seismic shear wave velocities to a depth 
of about 100 feet below the ground surface. 

• Geotechnical laboratory testing of representative samples to evaluate in-situ moisture 
content and dry density, percentage of particles finer than the No. 200 sieve, direct shear 
strength, R-value, and corrosivity. 

• Data compilation and geotechnical engineering analysis of the field and laboratory data, 

• Preparation of this geotechnical evaluation report presenting our findings, conclusions, and 
recommendations for design and construction of the proposed project. 
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3 SITE DESCRIPTION AND PROPOSED CONSTRUCTION 

The site is located at the northwest corner of the intersection of Seneca Road and Civic Drive in 

the city of Victorville, California (Figure 1). The existing site consists of an approximately 9.2 acres 

of currently undeveloped land and is bounded on the north and west by undeveloped properties, 

on the east by Civic Drive, and on the south by Seneca Road. Topographically, the project site is 

relatively flat. Regional topographic maps indicate that the ground surface elevation is 

approximately 2,950 feet above the mean sea level (United States Geological Survey, 2024).  

We understand that the project consists of the design and construction of a new two-story building 

with a footprint area of approximately 20,000 to 25,000 square feet (Figure 2). Other 

improvements will include an at-grade parking lot, light poles, landscaping, and biofiltration areas. 

4 SUBSURFACE EVALUATION AND LABORATORY TESTING 

Our subsurface exploration was conducted on December 10, 2024 and consisted of drilling, 

logging, and sampling of seven small-diameter borings using a truck-mounted drill rig with 8-inch-

diameter hollow-stem augers and an 8-inch diameter hand auger to depths ranging from 

approximately 5 to 51.4 feet below the ground surface. The borings were logged by a 

representative from our firm. Bulk and relatively undisturbed soil samples were obtained at 

selected depths for laboratory testing. The logs of the exploratory borings are presented in 

Appendix A. The approximate locations of the exploratory borings are shown on Figure 2. 

In-situ percolation testing was performed in borings P-1 and P-2 to evaluate the infiltration rates 

of the on-site soils. Details regarding the percolation tests are provided in the Field Percolation 

Testing Section of this report. The approximate locations of the percolation tests are presented 

on Figure 2.  

Laboratory testing was performed on representative samples to evaluate in-situ moisture content 

and dry density, percentage of particles finer than the No. 200 sieve, direct shear strength, soil 

corrosivity, and R-value. The results of the in-situ moisture content and dry density tests are 

presented on the boring logs in Appendix A. The remaining laboratory test results are presented 

in Appendix B. 

5 REFRACTION MICROTREMOR SURVEY 

On December 10, 2024, Ninyo & Moore performed a seismic refraction survey at the site using 

the ReMi method to measure the shear wave velocity profile of the on-site soils from the ground 

surface to a depth of approximately 100 feet. The average shear wave velocity in the upper 100 
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feet (i.e., 30 meters) of the subsurface profile (Vs30) was calculated and used to evaluate the 

seismic Site Classification in accordance with Chapter 20 of the American Society of Civil 

Engineers (ASCE) Publication 7-16 (2016) for the Minimum Design Loads and Associated Criteria 

for Building and Other Structures. The approximate length and orientation of the ReMi line is 

depicted on Figure 2 and the results are presented in Appendix C. 

A Geode 24–Channel Seismograph (Geometrics Inc.) was used for the ReMi surveying, with 

4.5 Hertz vertical component geophones spaced 10 feet apart for a total profile length of 230 feet. 

Approximately 30 records were collected, with a record length of 30 seconds and 2 milliseconds 

sample interval. The field data were digitally recorded in SEG-Y format, reviewed in the field for 

data quality, saved to a hard disk, and documented. 

The ReMi seismic data were processed using SeisImager/SW Analysis of Surface Waves 

software. The dispersive characteristics of surface waves are used to evaluate the subsurface 

velocity at depth. Longer wavelength (that is, longer-period and lower-frequency) surface waves 

travel deeper and thus contain more information about deeper velocity structure. Shorter 

wavelength (shorter-period and higher-frequency) surface waves travel shallower and thus 

contain more information about shallower velocity structure. The dispersion is dependent on the 

material properties, such as surface wave velocity, relative material densities, and Poisson's ratio. 

An inversion is performed on the collected passive seismic shear wave records to produce a 

model of the variation in shear wave velocities with depth with a convergence of model that yielded 

less than 5 percent root mean square error.  

Shear wave data resolution generally decreases with depth, due to the loss of sensitivity of the 

dispersion curve to changes in shear wave velocity as depth increases. The layered model 

indicates our interpretation of the approximate changes in shear wave velocity vertically with 

depth across the surveyed location. The calculated average shear wave velocity to a depth of 

approximately 100 feet (i.e., 30 meters) of the subsurface profile (VS30) at the location of the 

geophone arrays is approximately 1,239 feet per second (i.e., about 378 meters per second). 

Based on the guidelines presented in Chapter 20 of ASCE 7-16, a Seismic Site Class C may be 

assigned to the subject site for design purposes. 

6 GEOLOGY AND SUBSURFACE CONDITIONS 

6.1 Regional Geology  

The project site is located within the Mojave Desert geomorphic province. The province is a broad 

area of mountains and basins bounded by the Garlock fault to the north, the San Andreas fault to 
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the southwest, and the Colorado River to the east (Norris and Webb, 1990). The area is 

dominated by broad alluvium-filled basins receiving sediment from the erosion of adjacent 

mountains. The mountains generally consist of Proterozoic and Paleozoic sedimentary rock with 

widespread Jurassic and Cretaceous granitic intrusions. Regional geologic maps by Hernandez, 

et al. (2008) indicate that the project site is generally underlain by Pleistocene-age older alluvial 

fan deposits consisting of sand and gravel of moderately dissected alluvial fans (Figure 3).  

6.2 Subsurface Conditions 

The results of our subsurface evaluation indicate that the site is underlain by undocumented fill 

and alluvium. Fill was encountered at the ground surface in borings B-1, B-4, B-5 and P-1 and 

extended to depths ranging from approximately 1 to 2 feet below the ground surface. The fill 

generally consisted of moist, medium dense sandy silt and silty sand. Alluvium was encountered 

in all exploratory borings to the explored depths of up to approximately 51.4 feet. The alluvium 

generally consisted of moist, medium dense to very dense sandy silt, silty sand, poorly graded 

sand with silt, and poorly graded sand. Scattered gravel was also encountered in the alluvium. 

The representative subsurface profiles of the site are depicted on Cross Section A-A’ and Cross 

Section B-B’ on Figures 4 and 5, respectively. Detailed descriptions of the materials encountered 

in our borings are presented on the boring logs in Appendix A. 

7 GROUNDWATER 

Groundwater was not encountered in our borings at the time of drilling. Groundwater monitoring 

well data from the State of California Water Resources Control Board’s GeoTracker website 

(2025) indicate that the depth to groundwater at a monitoring well located approximately 0.5 mile 

northeast of the site was measured at approximately 94 feet below the ground surface. 

Fluctuations in groundwater levels will occur due to variations in precipitation, ground surface 

topography, subsurface stratification, irrigation, groundwater pumping, and other factors that may 

not have been evident at the time of our field evaluation. 

8 FLOOD HAZARDS 

Based on our review of flood insurance rate maps for the project area (Federal Emergency 

Management Agency [FEMA], 2009), the project site is not located in the 100-year Flood Hazard 

Zone, A99. Zone A99 includes areas to be protected from a 100-year flood by the Federal Flood 

Protection System under construction at the time of publication of the FEMA map; no base flood 

elevations are given.  
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9 FIELD PERCOLATION TESTING 

Percolation testing was performed on December 10, 2024, in borings P-1 and P-2 in general 

accordance with the San Bernardino County Technical Guidance Document for Water Quality 

Management Plans (County of San Bernardino, 2013). The testing was performed to evaluate the 

infiltration rate of the on-site soils for use in design of the proposed drainage improvements. The 

percolation tests were performed at the location and depth selected by the client. The approximate 

locations of the percolation test borings are shown on Figure 2. 

A 2-inch-diameter slotted polyvinyl chloride (PVC) pipe was placed in the borehole and the 

annulus between the borehole wall and pipe was backfilled with clean gravel to avoid caving in 

the test zone. The depth of the infiltration zone was between approximately 0 and 5 feet below 

the ground surface in P-1 and between 5 and 10 feet below the ground surface in P-2. The 

infiltration zone was pre-soaked with water prior to performing percolation testing. Percolation 

testing was conducted by placing clean water in the PVC pipe to establish a head of water and 

by measuring the drop in water level at 10-minute intervals. Water was added to the PVC pipe 

after every 10-minute interval to maintain approximately the same head. The percolation rate 

during the last measurement was utilized for the calculation of the infiltration rate.  

The observed infiltration rates (KOBSERVED) are presented in Table 1. As per the Appendix D of the 

County of San Bernardino guidelines (2013), a Suitability Assessment Safety Factor (SA) of 2.0 is 

recommended based on the geotechnical considerations. The designer should determine the 

Design Safety Factor (SB) and Combined Safety Factor (STOT) to evaluate the Design Infiltration 

Rate (KDESIGN) per the County guidelines.  

Table 1 – Percolation Test Results 

Test Boring Test Type 
Approximate Depth 

Tested (feet) 
Observed Infiltration 
Rate (inches/hour) 

P-1 Falling Head 0.0 – 5.0 0.2 

P-2 Falling Head 5.0 – 10.0 6.9 

10 FAULTING AND SEISMICITY 

The project site is located in a seismically active area, as is the majority of southern California. 

The numerous faults in southern California include active, potentially active, and inactive faults. 

As defined by the CGS, active faults are faults that have ruptured within Holocene time, or within 

approximately the last 11,000 years. Potentially active faults are those that show evidence of 

movement during the Quaternary time (approximately the last 1.6 million years) but for which 

evidence of Holocene movement has not been established. Inactive faults have not ruptured in 
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the last approximately 1.6 million years. The approximate locations of major active faults in the 

region and their geographic relationships to the project sites are shown on Figure 6. 

Based on our review of seismic hazard maps, geologic literature, and geologic maps, the site is 

not located within a State of California Earthquake Fault Zone (formerly known as Alquist-Priolo 

Special Studies Zone) and no active faults are known to cross the subject site or site vicinity.  

10.1 Historical Earthquakes 

Historical earthquakes, greater than magnitude 6.0 or that caused significant loss of life and 

property, within approximately 62 miles (100 kilometers) of the subject site, are presented in  

Table 2. The closest historical earthquake was the 1899 Wrightwood earthquake, which occurred 

on July 22, 1899.  

Table 2 – Historical Earthquakes 

Date Name, Location, or Region Affected 
Approximate Fault to 

Site Distance in miles (km) 
Magnitude 

July 22, 1899 Wrightwood 19.9 (28.8) 6.4 

December 8, 1812 Wrightwood 21.1 (33.9) 7.3 

June 28, 1992 Big Bear 36.9 (59.4) 6.5 

December 25, 1899 San Jacinto and Hemet 52.8 (84.9) 6.7 

October 1, 1987 Whittier Narrows 53.0 (85.2) 6.0 

April 10, 1947 East of Yermo 54.5 (87.6) 6.5 

June 28, 1992 Landers 54.9 (88.4) 7.3 

April 21 1918 San Jacinto 56.0 (90.1) 6.8 

October 16, 1999 Bullion Mountains (Hector Mine) 60.3 (97.0) 7.1 

February 9, 1971 San Fernando 61.7 (99.3) 6.6 

Reference: 
CGS, 2025. 

 

In general, the principal seismic hazards evaluated at the subject site are surface ground rupture, 

ground motion, and liquefaction. A brief description of these hazards and the potential for their 

occurrences on site are discussed in the following sections. 

10.2 Surface Ground Rupture 

Based on our review of the referenced literature and our site reconnaissance, no active faults are 

known to cross the project site. Therefore, the probability of damage from surface fault rupture is 

considered to be low. However, lurching or cracking of the ground surface as a result of nearby 

seismic events is possible. 
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10.3 Ground Motion 

Considering the proximity of the site to active faults capable of producing a maximum moment 

magnitude of 6.0 or more, the project area has a high potential for experiencing strong ground 

motion. The 2022 CBC specifies that the risk-targeted maximum considered earthquake (MCER) 

ground motion response accelerations be used to evaluate seismic loads for design of buildings 

and other structures. Using the results of our seismic refraction survey at the site, we calculated 

that the average shear wave velocity in the upper 30 meters (100 feet) of the subsurface profile 

(VS30) is approximately 378 meters per second (1,239 feet per second). In accordance with 

Chapter 20 of the ASCE Publication 7-16 (2016) for the Minimum Design Loads and Associated 

Criteria for Building and Other Structures, the site classification is Site Class C. 

In accordance with ASCE 7-16, the mapped MCER ground motion response accelerations were 

determined using the 2025 Structural Engineers Association of California seismic design maps 

(web-based). The MCER ground motion response accelerations are based on the spectral 

response accelerations for 5 percent damping in the direction of maximum horizontal response 

and incorporate a target risk for structural collapse equivalent to 1 percent in 50 years with 

deterministic limits. Spectral response acceleration parameters, consistent with the 2022 CBC, 

are provided in Section 12.3 for the evaluation of seismic loads on buildings and other structures. 

10.4 Liquefaction Potential 

Liquefaction is the phenomenon in which loosely deposited granular soils and cohesionless fine-

grained soils located below the water table undergo rapid loss of shear strength due to excess 

pore pressure generation when subjected to strong earthquake-induced ground shaking. 

Sufficient ground shaking duration results in the loss of grain-to-grain contact due to a rapid rise 

in pore water pressure. This causes the soil to behave as a fluid for a short period of time. 

Liquefaction is known generally to occur in saturated or near-saturated cohesionless soils at 

depths shallower than 50 feet below the ground surface. Factors known to influence liquefaction 

potential include composition and thickness of soil layers, grain size, relative density, groundwater 

level, degree of saturation, and both intensity and duration of ground shaking.  

According to the geologic hazard map for San Bernardino County, the site is not located within a 

mapped area subject to seismically induced liquefaction hazards (San Bernardino County Land 

Use Services, 2009). Groundwater was not encountered in our exploratory borings to the explored 

depths of up to approximately 51.4 feet and nearby groundwater data indicate that the regional 

groundwater table is located at a depth of approximately 94 feet below the ground surface. Based 

on the depth to groundwater and the relatively dense granular soils encountered at the site, it is 



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 8 

 

our opinion that liquefaction and liquefaction-related seismic hazards (e.g., dynamic settlement, 

ground subsidence, and/or lateral spread) are not design considerations for this project. 

11 CONCLUSIONS 

Based on the results of our evaluation, it is our opinion that the proposed improvements are 

feasible from a geotechnical perspective provided that the following recommendations are 

incorporated into the design and construction of the project. In general, the following conclusions 

were made: 

• The site is underlain by undocumented fill and alluvial materials. The fill generally consisted 
of moist, medium dense sandy silt and silty sand. Alluvium was encountered in our 
exploratory borings to the explored depths of up to approximately 51.4 feet. The alluvium 
generally consisted of moist, medium dense to very dense sandy silt, silty sand, poorly 
graded sand with silt, and poorly graded sand. Scattered gravel was also encountered in the 
alluvium.  

• Excavations during site grading should be feasible with earthmoving equipment in good 
working condition. We anticipate that the onsite soils should be generally suitable for use as 
compacted fill. Fill material meeting the Greenbook (Public Works Standard, Inc., 2024) 
specifications for structure backfill is appropriate for backfill behind retaining walls. 

• The near-surface soils at the project site are comprised predominantly of unconsolidated 
materials with little cohesion and may be subject to caving. Caving should also be anticipated 
in drilled hole excavations. 

• The site soils should be considered as Type C soils in accordance with the Occupational 
Safety and Health Administration (OSHA) soil classifications. 

• Groundwater was not encountered during our evaluation to the explored depths of up to 
approximately 51.4 feet. Groundwater measured in a monitoring well approximately 0.5 mile 
northeast of the site was approximately 94 feet below the ground surface. Depth to 
groundwater varies due to seasonal precipitation, subsurface conditions, irrigation, 
groundwater pumping, and other factors. 

• The site is not located within a mapped Seismic Hazards Zone considered to be susceptible 
to seismically induced soil liquefaction.  

• The site is not located within a State of California Earthquake Fault Zone. Based on our 
review of the published geologic maps and aerial photographs, there are no known active 
faults that underlie the site. The potential for surface fault rupture at the site is considered to 
be low. 

• Our limited laboratory corrosivity testing indicates that the on-site materials can be classified 
as corrosive based on the California Department of Transportation (Caltrans, 2021) corrosion 
guidelines. 
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12 RECOMMENDATIONS 

The recommendations presented in the following sections provide geotechnical criteria regarding 

the design and construction of the proposed site improvements. These recommendations are 

based on the results of our subsurface evaluation, geotechnical analyses, and our project 

understanding. The proposed work should be performed in conformance with the 

recommendations presented in this report, project specifications, and appropriate agency 

standards. 

12.1 Earthwork 

Earthwork at the site is anticipated to consist of relatively shallow cuts and fills, trenching, and 

subgrade preparation for the new building, pavements, and exterior hardscape. Earthwork 

operations should be performed in accordance with the requirements of the applicable governing 

agencies and the recommendations presented in the following sections of this report. 

12.1.1 Pre-Construction Conference 

We recommend that a pre-construction conference be held. The owner and/or their 

representative, the governing agencies’ representatives, the civil engineer, Ninyo & Moore, 

and the contractor should be in attendance to discuss the work plan and project schedule 

and earthwork requirements.  

12.1.2 Site Preparation 

Prior to performing excavations or other earthwork, the site should be cleared of surface 

obstructions, deleterious materials, and should be stripped of rubble, debris, and vegetation, 

as well as surface soils containing organic materials. Existing utilities (if any) to remain in 

place should be located and protected from damage by construction activities. Obstructions 

that extend below the finished grade should be removed and the resulting holes filled with 

compacted soil. Materials generated from the clearing operations should be removed from 

the project site and disposed of at a legal dump site. 

12.1.3 Excavation Characteristics 

Based on our field exploration, we anticipate that excavations within the fill and alluvial 

materials at the site may be accomplished with conventional earthmoving equipment in good 

working condition. The near-surface soils at the project site are comprised predominantly of 

unconsolidated granular materials with little cohesion and may be subject to caving. Caving 

should also be anticipated in drilled hole excavations. Contractors should make their own 
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independent evaluation of the excavatability of the on-site materials prior to submitting their 

bids. 

Temporary near-vertical excavations not exceeding a depth of approximately 4 feet should 

be feasible. Excavations that are unstable or deeper than 4 feet should be laid back to slope 

inclinations of approximately 1.5:1 (horizontal to vertical) or flatter to depths of up to about 20 

feet. Where temporary slopes are not possible, shoring will be needed. Excavations should 

be performed in accordance with the OSHA regulations. Onsite soils should be considered 

as Type C soils in accordance with the OSHA guidelines. 

12.1.4 Remedial Grading for New Building 

In order to provide suitable support for the proposed building we recommend that the building 

pad be excavated and recompacted to a depth of approximately 4 feet below the existing 

grade or 2 feet below the bottom of the footings, whichever is deeper. The excavation should 

remove fill and loose surficial soils and should expose relatively dense alluvial deposits. 

Additional excavation of loose, soft, and/or wet areas may be appropriate. The limits of the 

excavation should extend laterally to approximately 6 feet beyond the perimeter of the 

building or a distance equal to the depth of the excavation, whichever is greater. The 

excavation bottom should be evaluated by our representative during the remedial grading 

work. The exposed subgrade should be scarified to a depth of approximately 8 inches, 

moisture-conditioned, and compacted prior to the placement of fill. 

12.1.5 Remedial Grading for Pavements and Exterior Flatwork 

In areas of pavements subject to vehicle traffic and exterior flatwork, the near-surface soils 

should be removed to a depth of approximately 1 foot below the pavement or flatwork 

subgrade. The excavation should remove the existing fill and relatively loose surficial soils 

and expose relatively dense alluvial deposits. Additional excavation of loose, soft, and/or wet 

areas, and/or undocumented fill may be appropriate. The actual depths of excavation should 

be evaluated by our representative based on the materials exposed at the time of 

construction. The limits of excavation should extend laterally beyond the improvements to a 

distance equal to the depth of excavation. The subgrade at the excavation bottoms should 

be scarified to a depth of 8 inches, moisture-conditioned to slightly above the laboratory 

optimum moisture content, and compacted to a relative compaction of 90 percent or more.  
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12.1.6 Fill Material 

In general, the onsite soils should be suitable for reuse as fill provided that those are free of 

trash, debris, roots, vegetation or other deleterious materials. Fill should generally be free of 

rocks or solid lumps of material in excess of 4 inches in diameter. Rocks or solid lumps larger 

than approximately 4 inches in diameter should be broken into smaller pieces or should be 

removed from the site. Onsite soils used as fill will involve moisture-conditioning to achieve 

appropriate moisture content for compaction.  

Import materials should consist of clean, non-expansive, granular materials that conform to 

the Greenbook for structure backfill. Soil should also be tested for corrosive properties prior 

to importing. We recommend that the imported materials comply with the Caltrans (2021) 

criteria for non-corrosive soils (i.e., soils having a chloride concentration of less than 500 

parts per million (ppm), a soluble sulfate content of less than approximately 0.15 percent 

(1,500 ppm), a pH value 5.5 or more, and a resistivity of more than 1,500 ohm-centimeters 

(ohm-cm). Materials for use as fill should be evaluated by the geotechnical consultant prior 

to importing. The contractor should be responsible for the uniformity of the imported materials 

brought to the site. 

12.1.7 Fill Placement and Compaction 

Prior to placement of compacted fill, the contractor should request an evaluation of the 

exposed ground surface by Ninyo & Moore. Unless otherwise recommended, the exposed 

ground surface should then be scarified to a depth of approximately 8 inches and watered or 

dried, as needed, to achieve moisture contents generally at or slightly above the optimum 

moisture content. The scarified materials should then be compacted to a relative compaction 

of 90 percent as evaluated in accordance with the ASTM International (ASTM) test method 

D 1557. The evaluation of compaction by the geotechnical consultant should not be 

considered to preclude any requirements for observation or approval by the governing 

agency. It is the contractor's responsibility to notify this office and the appropriate governing 

agency when project areas are ready for observation, and to provide reasonable time for that 

review. 

Fill materials should be moisture-conditioned to generally at or slightly above the laboratory 

optimum moisture content prior to placement. The optimum moisture content will vary with 

material type and other factors. Moisture-conditioning of fill soils should be generally 

consistent within the soil mass. 
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Prior to placement of additional compacted fill material following a delay in the grading 

operation, the exposed surface of previously compacted fill should be prepared to receive fill. 

Preparation may include scarification, moisture-conditioning, and recompaction. 

Compacted fill should be placed in horizontal lifts of approximately 8 inches in loose 

thickness. Prior to compaction, each lift should be watered or dried as needed to achieve a 

moisture content generally at or slightly above the laboratory optimum, mixed, and then 

compacted by mechanical methods to a relative compaction of 90 percent as evaluated by 

ASTM D 1557. Successive lifts should be treated in a similar manner until the desired finished 

grades are achieved. The upper 12 inches of the subgrade materials beneath vehicular 

pavements should be compacted to a relative compaction of 95 percent as evaluated by 

ASTM D 1557. Additionally, aggregate base (AB) materials underneath vehicular pavements 

should be compacted to a relative compaction of 95 percent as evaluated by ASTM D 1557. 

12.2 Underground Utilities 

We anticipate that utility pipelines will be supported on compacted fill or native alluvium. The 

depths of the pipelines are not known; however, we anticipate that the pipe invert depths will not 

exceed 10 feet. 

12.2.1 Pipe Bedding 

We recommend that pipelines be supported on 6 inches or more of granular bedding material 

such as sand with a sand equivalent (SE) value of 30 or more. Bedding material should be 

placed and compacted around the pipe and 12 inches or more above the top of the pipe in 

accordance with the current Greenbook standard. We do not recommend the use of crushed 

rock for bedding material. It has been our experience that the voids within a crushed rock 

material are sufficiently large enough to allow fines to migrate into the voids, thereby creating 

the potential for sinkholes and depressions to develop at the ground surface.  

Special care should be taken not to allow voids beneath and around the pipe. Bedding 

material and compaction requirements should be in accordance with the recommendations 

of this report, the project specifications, and applicable requirements of the appropriate 

agencies. Compaction of the bedding material and backfill should proceed along both sides 

of the pipe concurrently and be compacted to a relative compaction of 90 percent or more as 

evaluated by ASTM D 1557. 
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12.2.2 Modulus of Soil Reaction 

The modulus of soil reaction is used to characterize the stiffness of soil backfill placed on the 

sides of buried flexible pipelines for the purpose of evaluating lateral deflection caused by the 

weight of the backfill above the pipe. We recommend that a modulus of soil reaction of 

1,000 pounds per square inch (psi) be used for design provided that the granular bedding 

material is placed adjacent to the pipe, as recommended in this report. 

12.3 Seismic Design Considerations 

Design of the proposed improvements should be performed in accordance with the requirements 

of the governing jurisdictions and applicable building codes. Table 3 presents the seismic design 

parameters for the site in accordance with the 2022 CBC guidelines. 

Table 3 – 2022 California Building Code Seismic Design Criteria  

Spectral Response Acceleration Parameters Values 

Site Classification C 

Mapped MCER Spectral Response Acceleration at Short Periods, § 1.168g 

Mapped MCER Spectral Response Acceleration at 1.0-Second Period, S1 0.452g 

MCER Spectral Response Acceleration at Short Periods, Adjusted for Site Class, SMS 1.402g 

MCER Spectral Response Acceleration at 1.0-Second Period, Adjusted for Site Class, SM1 0.678g 

Design Spectral Response Acceleration at Short Periods, SDS 0.935g 

Design Spectral Response Acceleration at 1.0-Second Period, SD1 0.452g 

Maximum Considered Earthquake Geometric Mean (MCEG) Peak Ground Acceleration, 
PGAM 

0.600g 

12.4 Foundations 

The proposed building structure and other site improvements may be supported on shallow 

spread footings bearing on compacted fill material prepared in accordance with the 

recommendations presented in the Earthwork section of this report. Foundations should be 

designed in accordance with structural considerations and the following recommendations. In 

addition, requirements of the appropriate governing jurisdictions and applicable building codes 

should be considered in the design of the structures. 

12.4.1 Spread Footings 

Spread footings should extend 24 inches or more below the lowest adjacent finished grade. 

Continuous and isolated pad footings should have a width of 24 inches or more. Spread 

footings should be reinforced and detailed in accordance with the recommendations of the 

structural engineer. 

Footings, as described above and bearing on compacted fill soils with very low to low 

expansion potential, may be designed using a net allowable bearing capacity of 
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3,000 pounds per square foot (psf). The net allowable bearing capacity may be increased by 

400 psf for every additional foot of increase in width and depth up to a value of 4,000 psf. 

Total and differential settlements for footings designed and constructed in accordance with 

the above recommendations are estimated to be on the order of 1 inch and 0.5 inch over a 

horizontal span of 40 feet, respectively.  

Footings bearing on compacted fill may be designed using a coefficient of friction of 0.35, 

where the total frictional resistance equals the coefficient of friction times the dead load. 

Footings may be designed using a passive resistance of 350 psf per foot of depth for level 

ground condition up to a value of 3,500 psf. The allowable lateral resistance can be taken as 

the sum of the frictional resistance and passive resistance provided the passive resistance 

does not exceed one-half of the total allowable resistance. The net allowable bearing capacity 

and passive resistance may be increased by one-third when considering loads of short 

duration such as wind or seismic forces. 

Trenches should not be excavated adjacent to footings. If trenches are to be excavated near 

a footing, the bottom of the trench should be located above a 1:1 (horizontal to vertical) plane 

projected downward from the bottom outer edge of the footing. Utility lines that cross beneath 

footings should be encased in concrete below the footing. 

12.4.2 Slab-On-Grade 

Building floor slabs should be designed by the project structural engineer based on the 

anticipated loading conditions. Building floor slabs should be underlain by compacted fill with 

very low expansion potential prepared per the recommendations presented in this report. The 

floor slabs should be 5 inches thick and reinforced in accordance with the recommendations 

of the structural engineer. The placement of reinforcement in the slab is vital for satisfactory 

performance. The floor slab and foundations should be tied together by extending the slab 

reinforcement into the footings. The slab should be underlain by a 4-inch-thick capillary break 

(consisting of either sand, crushed rock, or gravel) overlain by a polyethylene vapor retarder 

(with a thickness of 10 mils or more). The steel reinforcements for the floor slab shall be 

placed on the vapor retarder using chairs, as appropriate. The vapor retarder is 

recommended in areas where moisture-sensitive floor coverings are anticipated. Soils 

underlying the slabs should be moisture-conditioned and compacted in accordance with the 

recommendations presented in this report prior to concrete placement. Joints should be 

constructed at intervals designed by the structural engineer to help reduce random cracking 

of the slab. 
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12.4.3 Drilled Piers 

Proposed light poles may be supported by drilled piers. Light poles typically impose relatively 

light axial loads on pile foundations and the pile dimensions will generally be controlled by 

the lateral load demand.  

Drilled pier foundations for light poles should have a diameter of 18 inches or more and may 

be designed using an allowable unit side friction value of 120 psf in compression under static 

loading conditions starting at a depth of 1 foot below the ground surface. End bearing should 

be ignored for these drilled piers. In addition, an allowable unit side friction value of 70 psf in 

tension (for uplift) can also be used in design. The allowable axial capacities are based on a 

factor of safety of 2.0. The allowable axial capacities may be increased by one-third when 

considering loads of short duration such as wind or seismic forces. 

The lateral capacity of drilled piers may be evaluated using a passive resistance of 350 psf 

per foot of depth, up to a value of 3,500 psf, acting against the width of the pier. The passive 

resistance can be increased by a factor of 2 to account for the soil arching effect on individual 

piers. Passive resistance should be ignored in the upper 1 foot of soil. If the ground surface 

at and around the piers is finished with hardscape or asphalt concrete (AC), passive 

resistance may be used in the upper 1 foot of depth. The passive resistance may be 

increased by one-third when considering loads of short duration such as wind or seismic 

forces. These calculations assume that the piers have a minimum spacing of three times the 

pier diameter. The project structural engineer should evaluate the design depth of the piers 

based on the recommendations provided above. 

12.4.3.1 Drilled Pier Construction Considerations  

The pier drilling contractor should mobilize equipment of sufficient size and operating 

capability to achieve the recommended embedment depth. The excavation technique chosen 

by the contractor should not adversely affect the quality or strength of the pier side or end-

bearing materials.  

Groundwater is not expected to be encountered during pier drilling; however, seepage and 

perched water conditions could be encountered. The contractor should be prepared to 

advance the drilled piers under such conditions. Casing may be needed in the pier holes to 

reduce water infiltration. While pouring concrete, the casing should be withdrawn gradually. 

The concrete should be placed in the annular space between the rebar cage and the drill-

hole surface using the tremie method. The concrete utilized in the drilled piers should be a 
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fluid mix with sufficient slump so that it will fill the void between the rebar cage and the drill-

hole wall. The contractor should take care to reduce the enlargement of the excavation at the 

tops of drilled piers, which could result in mushrooming of the drilled pier top.  

Drilled pier holes should be cleaned prior to the placement of concrete. Care should be taken 

to check that the soils at the drilled pier bottom have not been disturbed. The successful 

advancement of drill holes for the construction of drilled piers will depend largely on the 

suitability of the drilling equipment and the skill of the operator. The drilled foundation 

contractor should try to reduce the time during which the excavation remains open. The 

contractor should schedule the sequence of operations so that each excavation can be 

finished, the rebar cage placed, and the concrete poured within the same work day. Drilled 

pier excavations should not be left open overnight. In case of delay in placing concrete within 

the drill hole due to equipment breakdown or other unforeseen circumstances, a casing may 

be used to protect the integrity of the hole. While pouring concrete, the casing should be 

withdrawn gradually.  

The contractor should not place drilled piers adjacent to each other until the first one is set. 

The installation of drilled piers should be scheduled to allow the concrete in adjacent piers to 

set before drilling the next pier. Drilled piers spaced closer than about three pier diameters 

(clear spacing) should be placed on alternate days.  

The drilled pier installation should be observed by the Geotechnical Engineer or a qualified 

representative to check that, among other things: 1) subsurface conditions are as anticipated 

from the borings, 2) the drilled pier is constructed to the specified size and penetration, 3) the 

drill hole bottom is clean and competent, and 4) the drilled pier is within the allowable 

tolerances for plumbness. These items are fundamental to the installation and behavior of 

the pier foundations. Furthermore, we recommend that centralizers be installed to keep the 

rebar cage inside the drill hole positioned per the project specifications. 

12.5 Exterior Flatwork 

Exterior flatwork should be supported on subgrade soils prepared in accordance with the remedial 

recommendations presented in this report. Exterior flatwork should have a thickness of 4 inches 

or more. To reduce the potential for distress to exterior concrete flatwork due to movement of the 

underlying soil, we recommend that flatwork be installed with crack-control joints at appropriate 

spacing as designed by the structural engineer. Exterior flatwork should be underlain by 4 inches 

of clean sand. Positive drainage should be established and maintained adjacent to flatwork. 
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time as a result of natural processes or the activities of man at the subject site or nearby sites. In 

addition, changes to the applicable laws, regulations, codes, and standards of practice may occur 

due to government action or the broadening of knowledge. The findings of this report may, 

therefore, be invalidated over time, in part or in whole, by changes over which Ninyo & Moore has 

no control. 

This report is intended exclusively for use by the client. Any use or reuse of the findings, 

conclusions, and/or recommendations of this report by parties other than the client is undertaken 

at said parties’ sole risk.  



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 22 

 

15 REFERENCES 

American Concrete Institute (ACI), 2022, ACI Collection of Concrete Codes, Specifications, and 
Practices. 

American Concrete Institute (ACI), 2022, Building Code Requirements for Structural Concrete 
(ACI 318-19) and Commentary (ACI 318R-19). 

American Society of Civil Engineers, 2016, Minimum Design Loads and Associated Criteria for 
Building and Other Structures, ASCE Standard 7-16. 

ASTM International, 2024, Annual Book of ASTM Standards, West Conshohocken, 
Pennsylvania. 

California Building Standards Commission, 2022, California Building Code: California Code of 
Regulations, Title 24, Part 2, Volumes 1 and 2, based on the 2021 International Building 
Code. 

California Department of Conservation, 2023, CGS Information Warehouse: Regulatory Maps, 
https://maps.conservation.ca.gov/cgs/informationwarehouse/regulatorymaps/. 

California Department of Conservation, 2023, CGS Seismic Hazards Program: Liquefaction 
Zones, Open Data Portal, https://data.ca.gov/dataset/cgs-seismic-hazards-program-
liquefaction-zones 

California Department of Transportation, 2020, Highway Design Manual: Seventh Edition, dated 
August 1. 

California Department of Transportation (Caltrans), 2021, Corrosion Guidelines, Version 3.2, 
Division of Engineering Services, Materials Engineering and Testing Services, Corrosion 
Technology Branch, dated May. 

California Department of Transportation, 2022, CalME software program, Version 3.DD002.0, 
dated December. 

California Department of Water Resources, 2025, Water Data Library, Station Map, Well No. 109, 
Victorville, California, https://wdl.water.ca.gov/waterdatalibrary/. 

California Geological Survey (CGS), 2008, Guidelines for Evaluating and Mitigating Seismic 
Hazards in California, Special Publication 117A, dated September 11. 

California Geological Survey (CGS), 2018, Earthquake Fault Zones, A Guide for Government 
Agencies, Property Owners/Developers, and Geoscience Practitioners for Assessing 
Fault Rupture Hazards in California: Special Publication 42. 

California Geological Survey, 2022, Note 48, Checklist for the Review of Engineering Geology 
and Seismology Reports for California Public Schools, Hospitals, and Essential Services 
Buildings, dated November. 

California Geological Survey, 2025, Table of Significant California Earthquakes (Magnitude 
greater than or equal to 6.5, or that caused loss of life or more than $200,000 in damage), 
https://www.conservation.ca.gov/cgs/earthquakes/significant, accessed on January 11. 

City of Victorville, 2022, 2021-2029 Safety Element, dated November. 

City of Victorville, 2023, Local Hazard Mitigation Plan, dated January. 



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 23 

 

County of San Bernardino, 2013, Technical Guidance Document for Water Quality Management 
Plans, dated June 7.  

Dibblee, T.W. and Minch, J.A., 2008, Geologic map of the Shadow Mountains & Victorville 15-
minute quadrangles, San Bernardino & Los Angeles Counties, California, Dibblee 
Geological Foundation, Dibblee Foundation Map DF-387. 

Federal Emergency Management Agency, 2009, FEMA Flood Map Service Center, Map Number 
06071C5815H, Panel 060759, dated September 2, 
http://msc.fema.gov/portal/search?AddressQuery=irvine%20valley%20college#searchre
sultsanchor 

Google Earth Pro, 2025, Application for Viewing Aerial Photographs, Website: 
http://earth.google.com. 

Hernandez, J.J., Brown, H.J. and Cox, F.F., 2008, Geologic Map of the Victorville 7.5’ Quadrangle, 
San Bernardino, California: A Digital Database, Version 1.0: Scale 1:24,000. 

Historical Aerials, 2025, www.historicaerials.com. 

Naval Facilities Engineering Command, 1979, Civil Engineering Pavements Design Manual 5.4, 
dated October. 

Ninyo & Moore, 2023, Proposal for Geotechnical Evaluation, Proposed New Building and Site 
Improvements – Victorville Police Department, N/E Corner of Ramona Avenue and Civic 
Drive, Victorville, California, Proposal No. 04-04040, dated April 19. 

Norris, R.M., and Webb, R.W., 1990, Geology of California, Second Edition: John Wiley & Sons. 

Public Works Standard, Inc., 2024, The “Greenbook”: Standard Specifications for Public Works 
Construction, BNI Building News, Vista, California. 

San Bernardino County Land Use Services, 2009, San Bernardino County Land Use Plan, 
General Plan, Geologic Hazard Overlays, Scale 1:115,200. 

State of California, State Water Resources Control Board (SCWRCB), 2025, GeoTracker 

Database System, http://geotracker.waterboards.ca.gov. 

Structural Engineers Association of California, 2025, Seismic Design Maps, 
https://www.seismicmaps.org/. 

United States Geological Survey (USGS), 2024, USGS US Topo 7.5-Minute Map for Victorville, 
CA: USGS - National Geospatial Technical Operations Center (NGTOC). 

United States Geological Survey and Southern California Earthquake Center, 2021, Open 
Seismic Hazard Analysis, http://www.opensha.org/. 



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 1 

 

 

  

Appendix A 

 

Photographic Documentation 

FIGURES 



SITE

Geotechnical & Environmental Sciences Consultants

SITE LOCATION

FIGURE 1

NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.   I   REFERENCE: USGS, 2024. 0

FEET

2,000 4,000

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002   I   2/25

N

21
23

06
00

2.
dw

g_
SL

   
 0

2/
03

/2
02

5 
 J

D
P,

 G
K

r 
\ 

0 

GRAVILLA RD 

COALINGA RD 

\ a 
C>: 
>­
C>: 
"< , 
u 
:;: 

EL CAR/SO RD i, 

( ) 

\ 

; 



P-2
TD=10.3

P-1
TD=5.0

B-2
TD=19.8

B-3
TD=6.0

B-1
TD=51.4

B-5
TD=6.5

A

B

A'

B'

B-4
TD=19.5

Geotechnical & Environmental Sciences Consultants

SITE PLAN SUBSURFACE EXPLORATION LOCATIONS

NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.   I   REFERENCE: LPA, 2024. 0

FEET

100 200

LEGEND

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002   I   2/25

N

FIGURE 2

21
23

06
00

2.
dw

g_
SP

BL
   

 0
2/

04
/2

02
5 

 J
D

P,
 G

K

BORING;
TD=TOTAL DEPTH IN FEET

PERCOLATION TEST;
TD=TOTAL DEPTH IN FEET

P-2
TD=10.3

B-5
TD=6.5

B B'
CROSS SECTION

REMI LINE

♦ 

3.3 ACRES/ CITY 

SENECA ROAD 

UTILITY 
STOR 

VEHICLE 
EXAM 

w 
> 
~ 
C 
0 
> 
0 



SITE

REGIONAL GEOLOGY

0

Geotechnical & Environmental Sciences Consultants

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002   I   2/25

WASH DEPOSITS

LEGEND

GEOLOGIC CONTACT

NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.   I   REFERENCE: HERNANDEZ, ET AL., 2008.

FAULT

MODERN ALLUVIAL FAN DEPOSITS

FIGURE 3

FEET

2,000 4,000

N

21
23

06
00

2.
dw

g_
R

G
   

 0
2/

03
/2

02
5 

 J
D

P,
 G

K

OLDER ALLUVIAL FAN DEPOSITSQof

QoamQw

Qf

ALLUVIUM OF ANCESTRAL
MOJAVE RIVER

. 7 

' Qof2 

8M 3G: l 
l~Y - - ~~~ • ~ : ... 

J:- ~ -
=-=. -~--. . . . . . ~ - ... 

l!l 

••• - - • 'J - .. - .. :;~ 
~' 

~-·-

..... 
. -. 

. . . 
~ 1 • 

Oof2 

c( 

..---~:::;-----------~-=--=---~-------

.. 



A
EL

EV
AT

IO
N

 (F
EE

T)

2910

2870

2830

2950

2990

A'

EL
EV

AT
IO

N
 (F

EE
T)

2910

2870

2830

2950

2990
B-2

TD=19.8

PROJECTED ~ 10 FT SOUTH
B-1

TD=51.4

PROJECTED ~ 13 FT NORTH
B-5

TD=6.5

PROJECTED ~ 3 FT SOUTH

PROPOSED BUILDING

W - E

EXISTING GRADE

Qof

Qof

IN
TE

R
SE

C
TI

O
N

W
IT

H
 B

-B
'

CROSS SECTION A-A'

NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.   0

FEET

50 1000

Geotechnical & Environmental Sciences Consultants

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002   I   2/25

FIGURE 4

21
23

06
00

2.
dw

g_
C

S1
   

 0
2/

07
/2

02
5 

 J
D

P,
 G

K

LEGEND

BORING;
TD=TOTAL DEPTH IN FEET

OLDER ALLUVIAL FAN DEPOSITSQof
TD=6.5

B-5

----

- -

"""\ 
l 

- -

- -

T 



B
EL

EV
AT

IO
N

 (F
EE

T)

2910

2870

2830

2950

2990

B'

EL
EV

AT
IO

N
 (F

EE
T)

2910

2870

2830

2950

2990

B-4

TD=19.5

TD=6.5

PROPOSED BUILDING

S - N

EXISTING GRADE

Qof

Qof

B-5

CROSS SECTION B-B'

NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.   0

FEET

50 1000

Geotechnical & Environmental Sciences Consultants

LEGEND

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002   I   2/25

FIGURE 5

21
23

06
00

2.
dw

g_
C

S2
   

 0
2/

07
/2

02
5 

 J
D

P,
 G

K

BORING;
TD=TOTAL DEPTH IN FEET

OLDER ALLUVIAL FAN DEPOSITSQof
TD=6.5

B-5

----

'- -

"""\ -- --.-- l 

- -

- -

T 



CUCAMONGA FAULT

SAN ANDREAS  FAULT ZONE

RED H
ILL-E

TIW
ANDA

AVENUE FAULT

10

395

83

66

138

C
A
M

P
 R

O
C
K
-E

M
E
R
S
O
N
-C

O
P
P
E
R

M
O

U
N
TA

IN
FA

U
LT

ZO
N
E

H
E
LE

N
D
A
LE

-S
O

U
T
H
 LO

C
K
H
A
R
T
 FA

U
LT Z

O
N
E

LE
N

W
O

O
D

-LO
C

K
H

A
R

T
 F

A
U

LT
Z
O

N
E

NORTH FRONTAL THRUST SYSTEM

San Bernard ino
 C ounty

Ontario Redlands

Apple
Valley

Hesperia

S
A

N
JA

C
IN

TO

FA
U

LT

SAN ANDREAS
FAULT
ZONE

SANTA

ANA

FAULT ZONE

SAN GABRIEL
FAULT ZONE

SAN
ANDREAS

FAULT ZONE

SAN ANDREASFAULT ZONE

SANTA
ANA FAULT

ZONE

SAN G
ABRIE

L

FAULT

ZONE

WATERMAN
CANYON

FAULT ZONE

S
A

N

JA
C

IN
T

O

F
A

U
LT

CLEGHORN

FAULT ZONE

SAN JACIN
TO

FAULT

S
A

N
A

N
T
O

N
IO

F
A

U
LT

S
A

N
 A

N
T

O
N

IO
F

A
U

L
T

SA
N

JA
C

IN
TO

 FA
U

LT

SANTA ANA

FAULT ZONE SANTA ANA
FAULT ZONE

SANTA ANA

FAULT
ZO

NE

SANANDREAS
FAULT ZONE

CLEGHORNFAULT
ZONE

SANANDREAS
FAULT ZONE

UNNAMEDFAULT INCALIFORNIA

SAN JACINTO

FAULT

SAN
JAC

IN
TO

FAU
LT

SA
N

JA
C

IN
TO

FA
U

LT

S
A

N

J
A

C
IN

T
O

F
A

U
L
T

CLEGHORN

FAULT ZONE

CLEGHORNFAULT ZONE

SANANDREASFAULT ZONE

2
1

2
3

0
6

0
0

2_
F

L
.m

x
d

  
7

/1
7

/2
0

2
3

NOTE: DIRECTIONS, DIMENSIONS AND LOCATIONS ARE APPROXIMATE.

FAULT LOCATIONS
VICTORVILLE POLICE DEPARTMENT

   VICTORVILLE, CALIFORNIA

212306002  |  2/25

0 8 16

MILES

FIGURE 6

SOURCES:  QUATERNARY FAULTS DATABASE - U.S. GEOLOGICAL SURVEY AND
CALIFORNIA GEOLOGICAL SURVEY, QUATERNARY FAULT AND FOLD DATABASE

FOR THE UNITED STATES, ACCESSED JULY17, 2023, AT:
 https://www.usgs.gov/programs/earthquake-hazards/faults, ESRI, 2023.

     

HISTORICALLY ACTIVE

CALIFORNIA FAULT ACTIVITY

LEGEND

SITE

HOLOCENE ACTIVE

LATE QUATERNARY (POTENTIALLY ACTIVE)

QUATERNARY (POTENTIALLY ACTIVE)

STATE/COUNTY BOUNDARY

• 

• 
0 

• 

Geotechnical & Environmental Sciences Consultants 



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 2 

 

 

  

APPENDIX A 

 

Boring Logs 



 

 

Ninyo & Moore  |  Victorville Police Department Building, Victorville, California  |  212306002  |  February 12, 2025 3 

 

APPENDIX A 

BORING LOGS 

Field Procedure for the Collection of Disturbed Samples 
Disturbed soil samples were obtained in the field using the following method. 

Bulk Samples 
Bulk samples of representative earth materials were obtained from the exploratory borings. 
The samples were bagged and transported to the laboratory for testing. 

Field Procedure for the Collection of Relatively Undisturbed Samples 
Relatively undisturbed soil samples were obtained in the field using the following method. 

The Modified Split-Barrel Drive Sampler 
The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass 
rings with inside diameters of approximately 2.4 inches. The sampler barrel was driven into 
the ground with the weight of a hammer in general accordance with ASTM D 3550. The 
driving weight was permitted to fall freely. The approximate length of the fall, the weight of 
the hammer, and the number of blows per foot of driving are presented on the boring logs as 
an index to the relative resistance of the materials sampled. The samples were removed from 
the sampler barrel in the brass rings, sealed, and transported to the laboratory for testing. 

 

  



 ASTM D 2488

 

COARSE- 

SOILS  
more than 

50% retained 
on No. 200 

sieve

GRAVEL  
more than 

50% of 
coarse 
fraction 

retained on 
No. 4 sieve

CLEAN GRAVEL GW well-graded GRAVEL

GP poorly graded GRAVEL

GRAVEL with 
DUAL  

CLASSIFICATIONS  

GW-GM well-graded GRAVEL with silt

GP-GM poorly graded GRAVEL with silt

GW-GC well-graded GRAVEL with clay

GP-GC poorly graded GRAVEL with clay

GRAVEL with 
FINES  

more than  

GM silty GRAVEL

GC clayey GRAVEL

GC-GM silty, clayey GRAVEL

  
50% or more 

of coarse 
fraction  
passes  

No. 4 sieve

CLEAN SAND  SW well-graded SAND

SP poorly graded SAND

SAND with  
DUAL 

CLASSIFICATIONS  

SW-SM well-graded SAND with silt

SP-SM poorly graded SAND with silt

SW-SC well-graded SAND with clay

SP-SC poorly graded SAND with clay

SAND with FINES  
more than  

SM silty SAND

SC clayey SAND

SC-SM silty, clayey SAND

SOILS   
50% or  

more passes  
No. 200 sieve

CLAY 
liquid limit  

less than 50%

INORGANIC

CL lean CLAY

ML SILT

CL-ML silty CLAY

ORGANIC
OL (PI > 4) organic CLAY

OL (PI < 4) organic SILT

CLAY 
liquid limit  

50% or more

INORGANIC
CH fat CLAY

MH elastic SILT

ORGANIC
OH (plots on or  
above “A”-line) organic CLAY

OH (plots 
below “A”-line) organic SILT

Highly Organic Soils PT Peat

 

Geotechnical & Environmental Sciences Consultants

 
(

 
 

(
 

(
 
 

(
Very Loose < 4 < 8 < 3 <  5

Loose 5 - 10 9 - 21 4 - 7 6 - 14

Medium  
Dense 11 - 30 22 - 63 8 - 20 15 - 42

Dense 31 - 50 64 - 105 21 - 33 43 - 70

Very Dense > 50 > 105 > 33 > 70

-  
(

 
 

(
 

(
 
 

(
Very Soft < 2 < 3 < 1  < 2

Soft 2 - 4 3 - 5 1 - 3 2 - 3

Firm 5 - 8 6 - 10 4 - 5 4 - 6

9 - 15 11 - 20 6 - 10 7 - 13

16 - 30 21 - 39 11 - 20 14 - 26

Hard > 30 > 39 > 20 > 26

0 10
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7
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70

0
20 30 40 50 60 70 80 90 100

CL - ML

 

Boulders > 12” > 12” Larger than 
basketball-sized

Cobbles 3 - 12” 3 - 12” Fist-sized to 
basketball-sized

Gravel

Coarse 3/4 - 3” 3/4 - 3” Thumb-sized to 

Fine #4 - 3/4” 0.19 - 0.75” Pea-sized to 
thumb-sized

Sand

Coarse #10 - #4 0.079 - 0.19” Rock-salt-sized to 
pea-sized

Medium #40 - #10 0.017 - 0.079” Sugar-sized to 
rock-salt-sized

Fine #200 - #40 0.0029 - 
0.017”

Flour-sized to 
sugar-sized

Fines Passing 
#200 < 0.0029” Flour-sized and 

smaller

/ 
/ ,./ 

V / 
,,, 

/ /" 
[7 ,./ 

/ X 
7 7 
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ML

SM

SP-SM

SM

FILL:
Light brown, moist, medium dense, sandy SILT; trace gravel; trace rootlets.
ALLUVIUM:
Yellowish brown, moist, very dense, silty SAND; trace gravel.

Dense; coarse sand.

Increase in fines; pinhole porosity.

Light brown, moist, dense, poorly graded SAND with silt; trace pea-sized gravel.

Yellowish brown, moist, very dense, silty SAND; trace gravel.

Dense.

Very dense; no gravel; fine sand.

FIGURE A- 1

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-1

GROUND ELEVATION 2,950' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

2

JVin9o&)V\oore 
Gcotcchnical & Environmental Sciences Consultants 
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80

50/5"

50/5.5"

84/11"

SM ALLUVIUM: (Continued)
Yellowish brown, moist, very dense, silty SAND; trace gravel.

Increase in coarse sand.

Total Depth = 51.4 feet.
Groundwater not encountered during drilling.
Backfilled with cement bentonite grout on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 2

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-1

GROUND ELEVATION 2,950' ± (MSL) SHEET 2 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

2

JVin9o&)V\oore 
Gcotcchnical & Environmental Sciences Consultants 
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55

88

58

50/4"

3.7

11.6

7.6

106.3

103.0

118.9

SM

ML

SM

ALLUVIUM:
Yellowish brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.

Light brown, moist, dense, sandy SILT; trace gravel.

Yellowish brown, moist, dense, silty SAND; trace pea-sized gravel.

Light brown; very dense.

Yellowish brown; dense.

Very dense; calcium carbonate stringers.

Total Depth = 19.8 feet.
Groundwater not encountered during drilling.
Backfilled with on-site soils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 3

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-2

GROUND ELEVATION 2,952' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1

JVin9o&)V\oore 
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ML

SP

ALLUVIUM:
Light brown, moist, medium dense, sandy SILT; trace gravel; trace rootlets.

Light brown, moist, very dense, poorly graded SAND; trace gravel.

Total Depth = 6 feet.
Groundwater not encountered during drilling.
Backfilled with on-site soils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 4

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-3

GROUND ELEVATION 2,953' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hand Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1

JVin9o&)V\oore 
Gcotcchnical & Environmental Sciences Consultants 
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FILL:
Light brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.

ALLUVIUM:
Yellowish brown, moist, very dense, silty SAND; trace gravel.

Dense.

Light brown, moist, dense, SILT with sand; pinhole porosity.

Light brown, moist, very dense, silty SAND.

Iron oxidation.
Total Depth = 19.5 feet.
Groundwater not encountered during drilling.
Backfilled with on-site soils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 5

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-4

GROUND ELEVATION 2,952' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1
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32 4.1 108.5

SM

SM

FILL:
Yellowish to reddish brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.
ALLUVIUM:
Yellowish to reddish brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.

Total Depth = 6.5 feet.
Groundwater not encountered during drilling.
Backfilled with on-site soils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 6

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. B-5

GROUND ELEVATION 2,951' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hand Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1
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FILL:
Light brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.
ALLUVIUM:
Light brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.

Total Depth = 5 feet.
Groundwater not encountered during drilling.
2-inch PVC pipe installed for in-situ percolation test.
Percolation testing performed on 12/10/24.
Backfilled with gravel and on-site soils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 7

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA

212306002  | 2/25
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. P-1

GROUND ELEVATION 2,952' ± (MSL) SHEET 1 OF

METHOD OF DRILLING Hand Auger (Baja Exploration)

DRIVE WEIGHT N/A DROP N/A

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1
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SM

SP

ALLUVIUM:
Light brown, moist, medium dense, silty SAND; trace gravel; trace rootlets.

Light brown, moist, dense, poorly graded SAND; trace gravel.

Total Depth = 10.3 feet.
Groundwater not encountered during drilling.
2-inch PVC pipe installed for in-situ percolation test.
Percolation testing performed on 12/10/24.
Backfilled with gravel and on-site oils on 12/10/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 8

VICTORVILLE POLICE DEPARTMENT
VICTORVILLE, CALIFORNIA
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DESCRIPTION/INTERPRETATION

DATE DRILLED 12/10/24 BORING NO. P-2

GROUND ELEVATION 2,953' ± (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY ARB LOGGED BY ARB REVIEWED BY SG

1

JVin9o&)V\oore 
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APPENDIX B 

LABORATORY TESTING 

Classification 
Soils were visually and texturally classified in adherence to the Unified Soil Classification System 
(USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on the logs 
of the exploratory borings in Appendix A. 

In-Place Moisture and Density Tests 
The moisture content and dry density of relatively undisturbed samples obtained from the 
exploratory borings were evaluated in general accordance with ASTM D 2937. The test results 
are presented on the logs of the exploratory borings in Appendix A. 

200 Wash 
An evaluation of the percentage of particles passing the No. 200 sieve in selected soil samples 
was performed in general accordance with ASTM D 1140. The results of the tests are summarized 
on Figures B-1 and B-2. 

Direct Shear Tests 
Direct shear tests were performed on relatively undisturbed samples in general accordance with 
ASTM D 3080 to evaluate the shear strength characteristics of the near-surface site soils. The 
samples were inundated during shearing to represent adverse field conditions. The results are 
presented on Figures B-3 and B-4.  

R-Value 
The resistance value, or R-value, for site soils was evaluated in general accordance with CT 301. 
The sample was prepared and evaluated for exudation pressure and expansion pressure. The 
equilibrium R-value is reported as the lesser or more conservative of the two calculated results. 
The test result is summarized on Figure B-5. 

Soil Corrosivity Tests 
Soil pH, and minimum resistivity tests were performed on a representative sample in general 
accordance with CT 643. The chloride content of the selected sample was evaluated in general 
accordance with CT 422. The sulfate content of the selected sample was evaluated in general 
accordance with CT 417. The test results are presented on Figure B-6. 

 

 

 

 

 

 

 

 

 

 



   

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

SILTY SAND

POORLY GRADED SAND
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USCS
SAMPLE 

LOCATION

SAMPLE 
DEPTH                  

(ft)

PERCENT 
PASSING              
NO. 200

PERCENT 
PASSING             

NO. 4
DESCRIPTION (TOTAL

SAMPLE)

98 26

5.0-6.5

20.0-21.5

 

0.0-5.0

B-3

31 SM

5.0-6.0

B-4

POORLY GRADED SAND

99SILTY SAND

NO. 200 SIEVE ANALYSIS TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

FIGURE B-1

      212306002 Fig B-1 200-WASH @ P-1 -- P-2, B-1 -- B-4
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

 

USCS
SAMPLE 

LOCATION

SAMPLE 
DEPTH                  

(ft)

PERCENT 
PASSING              
NO. 200

PERCENT 
PASSING             

NO. 4
DESCRIPTION (TOTAL

SAMPLE)

100 75

 

100 29

MLB-4

B-5

15.0-16.5

5.0-6.5

SILT WITH SAND

SILTY SAND SM

FIGURE B-2

NO. 200 SIEVE ANALYSIS TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

      212306002 Fig B-2 200-WASH @ B-4 -- B-5
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080

  

X Ultimate5.0-6.5B-1

    

Cohesion
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Friction Angle
(degrees) Soil Type
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FIGURE B-3

DIRECT SHEAR TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

      212306002 Fig B-3 DIRECT SHEAR @ B-1  5.0-6.5
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
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FIGURE B-4

DIRECT SHEAR TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

      212306002 Fig B-4 DIRECT SHEAR @ B-2  5.0-6.5
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2844/CT 301

36SM0.0-3.5B-2

SAMPLE LOCATION SAMPLE DEPTH
(ft) SOIL TYPE R-VALUE 

R-VALUE TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

FIGURE B-5

      212306002 Fig B-5 R-VALUE B-2@0-3.5 (use in report)

Geotechnical & Environmental Sciences Consultants 



1 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643
2 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
3 PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

  

(ppm) (%)

B-1 0.0-3.0

CHLORIDE              
CONTENT 3            

(ppm)
pH 1

SAMPLE
DEPTH (ft)

SAMPLE                               
LOCATION

RESISTIVITY 1

(ohm-cm)

6.5 210745 180 0.018

SULFATE CONTENT 2 

FIGURE B-6
CORROSIVITY TEST RESULTS
VICTORVILLE POLICE DEPARTMENT

VICTORVILLE, CALIFORNIA
212306002   |  2/25

      212306002 Fig B-6 CORROSIVITY @ B-1
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Refraction Microtremor Survey Results 
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di vsi di/vsi

3.6 864.4 0.00413
4.1 892.2 0.00462
4.7 977.1 0.00478
5.2 1063.7 0.00491
5.8 1135.6 0.00508
6.3 1217.4 0.00519
6.9 1258.2 0.00546
7.4 1284.3 0.00578
8.0 1321.9 0.00603
8.5 1343.1 0.00634
9.1 1352.9 0.00670
9.6 1380.7 0.00696
10.2 1402.0 0.00725
10.7 1429.7 0.00749

Average vs 1239

Per ASCE 7-22: Equation 20.4-1

di = thickness of any layer between 0 and 100 feet

vsi = shear wave velocity in feet per second

REMI SHEAR WAVE CALCULATIONS

212306002
Northwest Corner of Seneca Road and Civic Drive

Victorville, California

Line 1

𝑣𝑣𝑠𝑠 =
∑𝑑𝑑𝑖𝑖

∑ 𝑑𝑑𝑖𝑖
𝑣𝑣𝑠𝑠𝑠𝑠
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