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1 INTRODUCTION 
In accordance with your request, Ninyo & Moore has performed a limited geotechnical 

assessment for the subject project. We understand that the I-515/I-215 Feasibility Study will 

include evaluation of potential improvements along the I-515 and I-215 corridors located in 

Henderson, Nevada. The purpose of our limited assessment was to evaluate general geologic 

and geotechnical considerations along the project corridors, which are shown on Figure 1, and to 

provide general information regarding geotechnical conditions anticipated along the project 

corridors.  

Additional geological/geotechnical evaluations, including performance of subsurface explorations, 

laboratory testing of collected soil samples, and preparation of a design-level geotechnical report, 

will need to be performed in the future for the project. 

2 SCOPE OF SERVICES 
The scope of our services included the following: 

• Review of pertinent background data listed in the References section of this report. This 
information included: 

o Aerial photographs of the project area. 

o Published geologic and soils maps and literature. 

o Published groundwater-related data. 

o Findings of previous Ninyo & Moore geotechnical evaluations performed in the area of the 
project. Information obtained from the previous evaluations included subsurface soil 
conditions encountered, measured groundwater depths, and other important engineering 
considerations that could influence design and construction of proposed project 
improvements. 

• Performance of a preliminary geologic and geotechnical reconnaissance along accessible 
portions of the corridors. 

• Compilation and analysis of accumulated data. 

• Preparation of this limited geotechnical evaluation report presenting findings that could impact 
design and construction of the project improvements, including anticipated subsurface 
conditions along the project corridors. 
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3 PROJECT DESCRIPTION 
The I-515/I-215 Feasibility Study will include evaluation of potential improvements to the I-515 

corridor between approximately Galleria Drive and Horizon Drive, and the I-215 (Lake Mead 

Parkway) corridor between approximately Van Wagenen Street and Valle Verde Drive. The I-515 

corridor is approximately 5.0 miles in length, and the I-215 corridor is approximately 3.4 miles in 

length. It is our understanding that improvement plans along these corridors include possible 

widening of roadways and construction of new bridges, walls, embankments, and other related 

structures and improvements. We understand that additional improvements may also be 

constructed along roadways adjacent to the project corridors as part of the project. 

4 GENERAL SITE CONDITIONS 
The project corridors include the right-of-ways (ROW) of portions of I-515 and I-215. Roadways 

within these corridors are composed primarily of asphalt concrete pavement with three to four 

travel lanes in each direction. Several bridge structures, including fly-over bridges supported on 

concrete columns, are located at the I-515/I-215 interchange. Other bridges extend over local 

surface streets and rail lines that traverse the I-515 and I-215 corridors. On ramps, off ramps, 

paved shoulders, and emergency lanes are also located along roadways within the project 

corridors. Other improvements include light poles, signage, landscaping, and concrete sound 

walls. Gravel mulch covers embankment slopes and slopes along depressed portions of 

roadways. Gravel mulch also covers ground surface areas between travel lanes and sound walls.  

The project corridors are generally bordered by residential, commercial, industrial, and resort 

properties. Drainage detention basins, as well as concrete- and riprap-lined drainage channels 

extend along portions of the I-515 alignment. 

The eastern portion of I-215 (east of the I-515 interchange) transitions into Lake Mead Parkway, 

which includes a landscaped center median, concrete curbs, gutters, and sidewalks. Traffic 

control systems are located at the Lake Mead Parkway intersections at Eastgate Road/Fiesta 

Henderson Boulevard and West Van Wagenen Street/8th Street. 

Indications of underground utilities in the area of the project corridors include sewer, water, storm 

drain, gas, fiber optic, and electric lines as well as traffic control system wiring. Overhead utilities 

include communication and high-voltage transmission lines. Other underground and overhead 

utility lines may also be present along the proposed alignments. 
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5 GEOLOGY 
Based on Ninyo & Moore’s previous project experience in the area of the subject project, and 

review of referenced geologic and soils data, the project corridors are underlain by deep 

Quaternary-age alluvium (native soil), as shown in Figure 2. Portions of the corridors are underlain 

by fill material associated primarily with existing roadways, embankments, and other 

improvements. Ninyo & Moore’s findings regarding the geologic setting, and potential geologic 

hazards and problematic soils along the project corridors are provided in the following sections. 

5.1 Geologic Setting 
The subject corridors are located in the southeast portion of Las Vegas Valley, which lies in the 

southwestern portion of the Great Basin, within the Basin and Range physiographic province. Las 

Vegas Valley is a naturally formed structural basin as a result of block faulting, a fundamental 

characteristic of the Basin and Range physiographic province. 

Las Vegas Valley extends in a northwest-southeast direction and drains generally toward the 

southeast through Las Vegas Wash into Lake Mead. Bordering the alluvium-filled valley are 

relatively steep mountain ranges, including the Spring Mountains to the west; the Desert, Sheep, 

and Las Vegas ranges to the north; the McCullough Range to the south; and Sunrise Mountain, 

Frenchman Mountain, and River Mountains to the east. 

Las Vegas Valley is underlain at depth by Proterozoic-age igneous and metamorphic basement 

rock, which is overlain by thick layers of Paleozoic- and Mesozoic-age sedimentary rock, and 

Tertiary-age volcanic rock. The lower lying areas of Las Vegas Valley generally contain relatively 

fine-grained alluvial, aeolian, and playa deposits. Extending outward into the valley from the 

bordering mountain fronts, are sloping alluvial aprons, or fans, comprised primarily of poorly 

sorted gravel and sand deposits with cobbles and boulders. The soils are up to approximately 

5,000 feet thick in some areas of the valley. 

The southern portion of the I-515 corridor (south of the I-215 interchange) extends near a 

mountain in the McCullough Range. This mountain is composed primarily of volcanic rock 

previously mapped as Mount Davis Volcanics, which is a miocene-age dacite and andesite. 

5.2 Potential Geologic Hazards and Problematic Soils 
Ninyo & Moore’s limited study included an evaluation of the possible presence of geologic 

hazards, such as faults and ground fissures, in the project area. This evaluation included review 

of published geologic and soils maps and literature, and other data listed in the References 

section of this report. Referenced geologic data were also reviewed to evaluate seismic activity 
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levels, and associated potential earthquake hazards, for faults in the project vicinity. It should be 

noted that the fault seismic activity levels provided in this section were obtained/interpreted 

primarily from United States Geological Survey (USGS, 2019b) data. 

Review of referenced geologic data indicates that the nearest active fault (i.e., a fault that has 

experienced ground surface rupture within the past 11,000 years) is the Black Hills fault, which is 

located several miles south of the project. The Frenchman Mountain fault and the Eglington fault, 

which are considered potentially active (i.e., faults that have experienced ground surface rupture 

within the past 1.6 million years) are located several miles north and northwest of the project. The 

distances from the project corridors to these active and potentially active faults are provided in 

Table 1. Several other older inactive faults were mapped extending through the nearby 

McCullough Range. These inactive faults are not anticipated to be a design or construction 

concern. 

Review of referenced geologic data indicates that “unnamed faults” of Las Vegas Valley were 

previously mapped near portions of the project corridors (Figure 4). These nearby faults extend 

roughly parallel to and west of the I-515 corridor. Referenced USGS data and other publications 

indicate that these faults are of uncertain origin and their seismic activity level has not been 

established. These geologic features, and other similar features in southern Nevada, are 

generally referred to as “compaction faults.” Proposed origins for these faults include: 

• Differential natural consolidation or compaction over time of the thick alluvial and lakebed 
sediments in valley areas. 

• Tectonic factors associated with faults that may extend into the basement bedrock beneath 
the valley sediment. 

• A combination of differential consolidation and tectonic factors. 

Table 1 – Faults in Project Vicinity 

Fault Name Seismic Activity Level* 
Approximate Distance From 

Project Corridors to Fault 
(miles) 

Black Hills fault Active 6 
Eglington fault Potentially Active 16 
Frenchman Mountain fault Potentially Active 5 
Unnamed faults of Las Vegas Valley Not Established 0.2 miles south of I-215 

0.3 miles west of I-515 
Note: *From United States Geological Survey (USGS, 2019b) data. 
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Ground fissures, generally believed to be caused by erosion and differential stress resulting from 

regional subsidence due primarily to withdrawal of groundwater, are known to occur near faults in 

southern Nevada. The nearest mapped zone of ground fissures is located approximately 1 mile 

north and 2 miles west of I-215 and I-515, respectively. Ground fissures were not observed during 

our preliminary site reconnaissance. However, it should be noted that the much of the ground 

surface had been disturbed/obscured by previous development. 

As part of this study, Ninyo & Moore evaluated the referenced Clark County Soil Guidelines Map 

(Figure 4). This map indicates generalized near-surface soil considerations and geologic features. 

Review of the Clark County Soil Guidelines Map indicates that most of the project corridors are 

located primarily in an area mapped as Standard Geotechnical Considerations Area (Mixed 

Alluvial Sand and Gravel). Areas north of I-215 and east of I-515 are mapped as a Special 

Geotechnical Considerations Area (Solubility, Clay Swell, Corrosion, Gypsum Salt, Expansive or 

Hydro-collapsible Potential). Areas west of the northern and southern portions of I-515 are 

mapped in a Special Geotechnical Considerations Area (Subsidence and 2,000-foot compaction 

or seismic fault buffer zone). These seismic fault buffer zones are associated with the previously 

mentioned compaction faults. 

The Clark County Expansive Soil Guidelines Map (Figure 5) indicates general trends of near-

surface soils in the Las Vegas Valley. This map shows areas where previous geotechnical studies 

have indicated the presence of moderately, highly, and critically expansive soils. Based on review 

of this map, the project corridors are located in areas with high expansive soil. The west portion 

of the I-215 alignment was mapped in a critical expansive soil area. However, it should be noted 

that based on Ninyo & Moore’s previous experience in the project area, we anticipate scattered 

fine-grained soil layers with low to moderate expansive potential along the project corridor. 

6 ANTICIPATED SUBSURFACE SOIL CONDITIONS  
Ninyo & Moore has performed numerous previous geotechnical evaluations in the vicinity of the 

project corridors. Information from selected projects was reviewed as part of our limited 

assessment. The locations of these projects are shown on Figure 6. Information reviewed 

included logs of exploratory borings drilled utilizing various methods to depths of up to 

approximately 100 feet. Based on findings from these previous studies, proposed project 

improvements are anticipated to be underlain generally by relatively shallow fill, uncemented and 

slightly cemented native soils, and layers of caliche. Generalized descriptions of soils 

encountered in the project area during our previous geotechnical evaluations are described in the 

following sections. Logs for these previous exploratory excavations are provided in the 
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Appendices. Similar soils and subsurface conditions should be anticipated along the project 

corridors. 

6.1 Fill 
Fill material encountered in previous exploratory excavations was relatively shallow and consisted 

primarily of engineered fill associated with existing roadways and improvements. In general, the 

fill was composed primarily of granular material with minor amounts of fine-grained soil. Deep fill 

will likely be encountered in areas of roadway embankments and in areas adjacent to washes.  

Though not encountered in our borings, or during our site reconnaissance, Ninyo & Moore 

understands that the remnants of multiple “burn pits”, possibly associated with nearby industrial 

facilities, were previously located in the vacant area southwest of the I-215/I-515 interchange. 

Debris-laden fill associated with these former burn pits may be encountered during excavation 

activities in this area. 

6.2 Native Soils 
Review of boring logs from Ninyo & Moore’s subsurface explorations from previous geotechnical 

evaluations in the vicinity of the project corridors indicates that encountered native soils were 

comprised primarily of layers of granular (sandy and gravelly) soils with varying amounts of silt 

and clay, interbedded with relatively thinner fine-grained soil layers (clay and silt). Cobbles and 

small boulders were also encountered in previous exploratory borings, primarily in the central and 

southern portions of the I-515 corridor and the west and central portions of the I-215 corridor. 

Layers of fine-grained soils increase in thickness in the northern portions of I-515 corridor and the 

eastern portion of the I-215 corridor. Encountered coarse-grained soils were generally medium 

dense to very dense, and fine-grained soils were primarily stiff to very stiff.  

Based on our review of encountered subsurface conditions and previous laboratory test results, 

we anticipate that native soils encountered along for the project corridors will contain varying 

amounts of gypsum, a naturally occurring mineral, which can be corrosive to concrete/ 

cementitious materials and has the potential to be water-soluble. Soils with elevated sulfate 

contents, which are considered to be deleterious to concrete, and relatively low resistivity, which 

are considered to be corrosive to metal, will also be encountered.  

The southern portion of the I-515 corridor (south of the I-215 interchange) extends across an 

alluvial fan at the base of a mountain in the McCullough Range. In this area, the alluvial native 

soil is composed of coarse-grained material with cobbles and small boulders underlain by 

formational material (bedrock). The volcanic bedrock was previously mapped as Mount Davis 
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Volcanics, which is a miocene-age dacite and andesite, and is anticipated to be moderately hard 

to very hard. The nearest bedrock exposure is located about 1,000 feet west of I-515, but is 

anticipated to be relatively deep (greater than 50 feet) in the area of the I-515 corridor. 

6.3 Cemented Soil (Caliche) 
Cemented soil, locally known as caliche, is a naturally occurring cemented soil, which is prevalent 

in Las Vegas Valley, including the area of the project corridors. The cementation occurs when 

surface water, rich in carbonate minerals, infiltrates into the subsurface soils. The moisture 

subsequently dissipates/evaporates, depositing minerals between soil particles. This cycle of 

water infiltration, evaporation, and mineral buildup continues over long periods of time, creating 

naturally cemented soil layers of varying hardness and degrees of cementation. Cementation also 

occurs when carbonate minerals are present in the groundwater and migrate through soil pores 

via capillary action. The residual carbonate minerals deposited in the soil pores increases 

induration and densification of soil layers. 

Hardness of caliche ranges from moderately hard to very hard, and the degree of cementation 

ranges from moderately cemented to strongly cemented. Some hard to very hard, strongly 

cemented caliche layers have been known to exhibit extreme hardness similar to high strength 

manufactured concrete. The following provides additional description of caliche typically 

encountered in southern Nevada. 

• Generally occurs in layers a few inches to several feet thick. 

• Layers typically vary significantly in thickness, degree of cementation, and hardness over 
relatively short distances and depths. 

• Varies in composition from primarily fine-grained material to primarily coarse-grained material. 

• Moderately hard, moderately cemented caliche can generally be gouged with a knife with 
difficulty and broken with a few hammer blows. 

• Hard and very hard, strongly cemented caliche is difficult to scratch with a knife and breaks 
with difficulty with repeated hammer blows. 

• In-place caliche samples are difficult to obtain utilizing conventional geotechnical drive 
sampling techniques. Cuttings of caliche samples are typically obtained for classification and 
possible chemical testing. Rock coring techniques to obtain in-place caliche samples can be 
considered. 

• Impedes earthwork operations, including grading, shaft drilling, pile driving, and utility line 
trenching and tunneling. Rock excavation methods are generally needed.   

Layers of cemented soil or caliche, were encountered in the majority of Ninyo & Moore’s borings 

drilled during our previous geotechnical evaluations in the area of the project corridors. These 
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cemented layers were generally encountered at various depths and ranged from a few inches to 

over several feet thick. Caliche layers encountered in previous exploratory borings ranged from 

moderately hard to very hard and were moderately cemented to strongly cemented. Layers of 

slight cementation were also encountered. 

7 ANTICIPATED GROUNDWATER CONDITIONS 
To evaluate anticipated groundwater conditions in the area of the project corridors, we reviewed 

previous Ninyo & Moore exploratory boring logs, the referenced State of Nevada Well Log 

Database, and the referenced Southern Nevada Water Authority groundwater map. The 

referenced map titled Las Vegas Valley Depth to Shallow Groundwater Map (SNWA, 2003) 

provides groundwater depth contour lines in the area of the project. These groundwater contour 

lines, which are shown on Figure 3, indicate groundwater depths on the order of 30 feet to more 

than 100 feet in the area of the project.  

However, groundwater was encountered at shallow depths in some areas of the project. In 

particular, near Galleria Drive, stabilized groundwater was measured as shallow as 6.5 feet below 

the ground surface in a previous boring. In addition, shallow groundwater previously contributed 

to standing water that would accumulate in low-lying areas northeast of Galleria Drive and I-515 

prior to the grade being raised and development of this area. 

In general, the depth to groundwater is relatively deep (30 feet or more) along most of both project 

corridors, but becomes relatively shallow in the northern portion of the I-515 corridor. Groundwater 

depths change significantly with time and rapid fluctuations can occur, particularly near washes 

and depressed areas where water accumulates. 

8 PRELIMINARY ENVIRONMENTAL REVIEW 
Ninyo & Moore conducted a preliminary review of environmental records consisting of a search 

for information regarding Corrective Actions on the Nevada Department of Environmental 

Protection’s (NDEP’s) website (eMap). A review of the Leaking Underground Storage Tank 

(LUST) and non-LUST cases indicated there are several facilities within 1.0-mile of the project 

corridors, including both open and closed cases of releases of total petroleum hydrocarbons 

(TPH), solvents, and metals, which mostly impacted soil. Based on the results of this preliminary 

review, contaminated soil and/or groundwater may be encountered during construction. 

As previously mentioned, Ninyo & Moore understands that the remnants of multiple “burn pits”, 

possibly associated with nearby industrial facilities, were previously located in the vacant area 
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southwest of the I-215/I-515 interchange. Debris-laden fill associated with these former burn pits 

may be encountered during excavation activities in this area. 

9 FINDINGS AND CONCLUSIONS 
Based on the findings of this study, it is Ninyo & Moore’s opinion that development of the proposed 

project is feasible from a geotechnical and geological perspective. Subsequent phases of this 

project should include performance of exploratory borings to evaluate subsurface conditions in 

areas of proposed structures and improvements, laboratory testing of obtained subsurface soils 

and groundwater samples, installation of monitoring wells as appropriate, geotechnical analyses, 

and preparation of design-level geotechnical recommendations. It is our opinion that the following 

geotechnical, geological, groundwater, and construction considerations should be considered 

during planning and development of the project. 

• Anticipated Subsurface Soil: Native soils along the project corridor will consist primarily of 
granular material (sandy and gravelly) with a few, relatively thin layers of fine-grained soil (clay 
and silt). The layers of fine-grained soil generally increase in thickness in the northern portion 
of I-515 corridor and the eastern portion of the I-215 corridor. Significant amounts of cobbles 
and small boulders will also likely be encountered, primarily along the southern portion of the 
I-515 corridor and along the western portion of the I-215 corridor, particularly in alluvial fan 
areas near the base of the McCullough Range.  

• Caliche: Significant layers of cemented soil, or caliche, were encountered during previous 
geotechnical evaluations performed in the project area. Caliche layers will likely range from a 
few inches to several feet thick. Based on previous project experience, heavy ripping and rock 
excavation techniques should be anticipated. The presence of caliche layers may impede 
drilled shaft, trenching, and other excavations. 

• Oversize Materials: Significant amounts of oversize material, including cobbles, boulders, 
and rocks or hard chunks greater than 3 to 4 inches in nominal diameter, will be generated 
during grading operations. It should be anticipated that some oversize material will also be 
generated during excavation of caliche. 

• Potential Burn Pit Debris: Ninyo & Moore understands that the remnants of multiple “burn 
pits”, may be located in the vacant area southwest of the I-215/I-515 interchange. Debris-
laden fill associated with these former burn pits may be encountered during excavation 
activities in this area. If encountered, these materials will need to be removed and properly 
disposed. 

• Groundwater: Review of referenced groundwater-related data and Ninyo & Moore’s previous 
professional experience in the area indicate that the depth to static groundwater is relatively 
shallow (less than 5 feet in low-lying areas) in the northern portion of the I-515 corridor. 
Groundwater depths are generally deeper (30 feet or more) in the central and southern 
portions of the I-515 corridor and significantly deeper beneath the I-215 corridor. 

• Moisture-Sensitive Soils: Numerous layers of moderately to highly gypsiferous soil will 
be present along the project corridors. These gypsiferous soils should be considered 
potentially water-soluble. 
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• Corrosive Soils: Based on Ninyo & Moore’s previous professional experience, soils with 
relatively high sulfate contents, relatively low resitivities, and other potentially corrosive 
characteristics will be encountered along the project corridors.  

• Geologic Faults and Ground Fissures: Review of referenced published geologic maps and 
observations during our site reconnaissance indicate that the project corridors are not 
traversed by faults or ground fissures. Nearby “compaction” faults that extend generally 
parallel to and west of the I-515 corridor should not significantly affect design or construction 
of the project. 

• Foundation Systems: Based on Ninyo & Moore’s previous professional experience in the 
project area and anticipated subsurface soil conditions, conventional spread footings and 
drilled shaft foundations will be appropriate for support for proposed structures and 
improvements.  

Project-related considerations discussed in this report will need to be addressed during 

subsequent geotechnical evaluation performed for pre-design and final design for this 

project. Ninyo & Moore recommends that the additional geotechnical evaluation include 

performance of a geotechnical site reconnaissance, subsurface explorations, and laboratory 

testing. Findings, conclusions, and recommendations resulting from this additional geotechnical 

evaluation should be provided in geotechnical reports to be utilized for design and construction 

purposes. 

10 LIMITATIONS 
The geotechnical evaluation described in this report has been conducted in accordance with 

current engineering practice and the standard of care exercised by reputable geotechnical 

consultants performing similar tasks in this area. No other warranty, expressed or implied, is made 

regarding the professional opinions presented in this report. Variations may exist and conditions 

not described in this report may be encountered. Our opinions are primarily based on review of 

referenced information. If conditions different than those described in this report are encountered, 

our office should be notified and additional evaluation, if appropriate, will be provided upon 

request. 
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APPENDIX A 
 

I-515 and Galleria Drive 
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APPENDIX B 
 

I-515 from Galleria Drive to West Sunset Road 
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APPENDIX C 
 

I-515 Near Gibson Road 
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APPENDIX D 
 

I-515 Near Auto Show Mall 
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APPENDIX E 
 

I-515 East of Auto Show Drive 
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I-515 West of Auto Show Drive 
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APPENDIX G 
 

I-215 West of I-515 (B1, B2, and B3) 
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I-215 East of I-515 North 
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I-215 East of I-515 North 
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APPENDIX J 
 

I-215 East of I-515 - South 
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