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Axion 
GEOTECHNICAL 
Geotechnical Engineering & Construction Testing Services 

681 Edison Way, Reno, NV 89502 

TEC Civil Engineering Consultants 
9480 Double Diamond Parkway, Suite 200 
Reno, Nevada 89521 

Attn: Jason Gilles, President 

January 11, 2016 
Project No. 16.142.02-G 

Re: Geotechnical Feasibility Study, Proposed Colina Rosa Residential Development, 
Washoe County Assessor's Office Parcel Numbers 049-402-02 and -07, 
Mt. Rose Highway area of Washoe County, Nevada 

Dear Mr. Gilles: 

Axion Geotechnical is pleased to present results of a geotechnical feasibility study our firm 
conducted at the property. Based on results of our study, experience in the area, and 
understanding of proposed development, we conclude that, from a preliminary geotechnical 
standpoint, the property is suitable for single-family residential development. The primary 
geotechnical concerns are the potential presence of over-size aggregate, bedrock, and 
expansive clay, and steepness of slope. 

We appreciate having been selected to prepare this study and trust results fulfill your needs. 
If you or your design consultants have questions, please do not hesitate to contact us at 
(775) 771-2388. 

I ... J l- If, 

Respectfully, 

AXION GEOTECHNICAL, LLC 

~~!PA g~ 
Chris D. Betts, P.E. 
President 
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I INTRODUCTION 

Axion Geotechnical, LLC 
681 Edison Way 

Reno, Nevada 89502 
(775) 771-2388 

Axion Geotechnical is pleased to present results of a geotechnical feasibility study our firm 
conducted for the proposed Colina Rosa residential development. The 20.13-acre combined 
parcels are Washoe County Assessor's Office Parcel Numbers 049-402-02 and -07 
(Property) and are at the southwest corner of Mt. Rose Highway (State Route 431) and 
Edmonton Drive. Conceptual plans are not available at this time; however, we understand 
development will include construction of individual lots for single-family residences serviced 
by community water, sewer and storm drain systems. The structures will have one to two 
levels, will be wood-framed, and supported with shallow conventional spread foundations. 
Dedicated service streets will be surfaced with asphaltic concrete. 

We have not received information concerning anticipated foundation loads; however, we 
anticipate maximum wall loads will be on the order of 1.5 kips per foot (dead plus live plus 
snow load), and that maximum column loads will be less than five kips (dead plus live plus 
snow load). For frost protection, perimeter foundations will bottom at least 24 inches below 
lowest adjacent exterior ground surface. Structural design will follow criteria outlined in the 
2012 International Residential Code. 

We have not received civil design plans; however, we anticipate earthwork necessary to 
create proposed grades and for proper site drainage will result in cuts and fills from two to 
five feet. New slopes will be constructed at final inclinations of two horizontal to one vertical 
(2H:1V) or flatter. Site retaining walls are anticipated. Depth of utility trenches should be less 
than eight feet. We assume underground utilities in proposed structural areas will be 
abandoned or relocated. Earthwork will be performed in accordance with the 2012 
International Building Code, and the 2012 Standard Specifications for Public Works 
Construction (Regional Transportation Commission). 

The purpose of our work was to perform a site reconnaissance and review available literature 
and maps to provide opinions and discussions concerning the geotechnical suitability of the 
Property for its intended use. Once design parameters, such as building locations, finish floor 
elevations, foundation loads and proposed grading are known; a design-level geotechnical 
investigation report with detailed information of the subsurface soil conditions and 
recommendations for design and construction must be performed. 

This report is preliminary and geotechnical in nature and not intended to identify other 
potential site constraints such as environmental hazards, wetlands determinations or the 
potential presence of buried utilities. Opinions and discussions included in this report are 
specific to development at the Property and are not intended for off-site development. 
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II SITE AND SOIL CONDITIONS 
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The Property is undeveloped and vacant. Review of images available on Google Earth 
reveals the Property has been undeveloped and vacant dating back to 1994, the oldest 
image available. The Property is bordered by undeveloped hillside to west, single-family 
residences to the south, Mt. Rose Highway to the north and Edmonton Drive to the east. The 
Property is approximately three to five feet higher in elevation than adjacent development, 
grades gently to moderately downward from the northwest to the southeast, and is covered 
by dense sagebrush and weeds. Boulders, some up to 1 O feet in diameter, are present, a 
billboard is at the northeast corner, and electrical panels/boxes are at the southeast corner. A 
jeep trail cross along the southern boundary in an east-west direction. 

View of Property from east to west at Edmonton Drive 
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Based on the United States Geological Survey 7.5-Minute topographic map of the Mt. Rose 
Quadrangle, the site is in the SW Y4 of Section 30, Township 18 North, Range 20 East, and 
elevation is between about 5,000 and 5, 100 feet relative to mean sea level. 

According to sheet 27 of the Soil Survey of Washoe County, Nevada, South Part, the 
Property is predominantly underlain by Leviathan extremely stony sandy loam, 2 to 8 percent 
slopes (# 559); however, a small amount of Old Camp stony sandy loam, 15 to 30 percent 
slopes (#930) is mapped at the southwestern corner. 

These soil survey units are described as follows: 

Leviathan extremely stony sandy loam. 2 to 8 percent slopes(# 559): This very deep, 
well-drained soil is on terraces. It formed in alluvium from mixed rock sources. 
Elevation is 4,800 to 6,000 feet. Typically, the surface layer is grayish brown extremely 
stony sandy loam about 11 inches thick. The subsoil to a depth of 60 inches is brown 
very gravelly sandy clay loam. Permeability is moderately slow. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is slight. Limitations for shallow excavations are moderate due 
to large stones. Limitations for dwellings with or without basements are moderate due 
to shrink-swell. Limitations for local roads and streets are moderate due to frost action 
and shrink-swell. Limitations for septic tank absorption fields are severe due to slow 
percolation rates. The shrink-swell potential is low to moderate. The frequency of 
flooding is none. Depth to high water table is greater than 6.0 feet. Depth to bedrock is 
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greater than 60 inches. The potential frost action is moderate. The risk of corrosion to 
steel is moderate, and to concrete it is low. The main limitations associated with use of 
this unit for urban development, as described by the soil survey, are the moderate 
shrink-swell potential associated with high clay content, moderately slowly permeable 
subsoil , and susceptibility to frost heaving. 

Old Camp stony sandy loam. 15 to 30 percent slopes (#930): This shallow, well
drained soil is on uplands. It formed in residuum derived dominantly from volcanic 
rocks. Elevation is 4,500 to 6,000 feet. Typically, 1 to 3 percent of the surface is 
covered with stones. The surface layer is pale brown stony sandy loam about 7 inches 
thick. The subsoil is brown very cobbly clay loam about 10 inches thick. Hard andesite 
bedrock is at a depth of 17 inches. Depth to hard bedrock ranges from 10 to 20 inches. 
Permeability is moderately slow. Effective rooting depth is 10 to 20 inches. Runoff is 
rapid , and the hazard of water erosion is moderate. The hazard of soil blowing is 
slight. Limitations for shallow excavations are severe due to depth to rock, presence of 
large stones, and slope. Limitations for dwellings with or without basements are severe 
due to slope, depth to rock, and large stones. Limitations for local roads and streets 
are severe due to slope, depth to rock, and large stones. Limitations for septic tank 
absorption fields are severe due to slope, depth to rock, and large stones. The shrink
swell potential is low to moderate. The frequency of flooding is none. Depth to high 
water table is greater than 6.0 feet. Depth to bedrock is 10 to 20 inches. Hardness of 
bedrock is hard. The potential frost action is moderate. The risk of corrosion to steel is 
high, and to concrete it is low. The main limitations to use of this soil for urban 
development, as defined by the soil survey, are the steepness of slopes, presence of 
stone, and the shallowness of soil over bedrock. 

According to geologic mapping by H.F. Bonham and David K. Rogers, 1983, materials 
underlying the site consist predominantly of Pleistocene-age Tahoe outwash (Qtm) and a 
small amount of Miocene-age Kate Peak Formation (Tkf). These units are described as 
follows: 

Quaternary-age Tahoe Outwash-Mount Rose Fan Complex (Qtm): Glacial outwash 
stream deposits of volcanic and granitic composition; light yellowish- to orange-brown; 
sandy large cobble to boulder gravel containing characteristically fresh granitic lag 
gravel. There is a strongly developed 3 feet thick soil profile; a dark yellowish-brown, 
prismatic argillic 8-horizon; typically no siliceous or calcic duripan development; and 
granitic boulders are partly to thoroughly decomposed where buried in soil. Deposits 
locally are only thin veneers; some undifferentiated areas. 

Miocene-age Kate Peak Formation (Tkf): Horblende-pyroxene andesite and dacite 
flows with minor breccia and volcanic conglomerate. 
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To evaluate potential geological hazards at the Property, our study included a site 
reconnaissance and review of available literature and maps. 

A. Geology and Faulting 

The Property is in the western portion of the Truckee Meadows, a structural basin surrounded 
by Peavine Mountain, Steamboat Hills, the Virginia Range and the Sierra Nevada to the 
north, south, east and west, respectively. The basin is transitional between the Basin and 
Range physiographic province to the east and the Sierra Nevada to the West. The geologic 
structure of the area is characterized by high-angle extensional normal faults trending in a 
north-northeast direction. The Truckee Meadows is a down-dropped graben with neighboring 
horsts to the east and west. 

According to mapping by Gail Cordy Szecsody (Mt. Rose NE Quadrangle Earthquake 
Hazards Map, Nevada Bureau of Mines and Geology, dated 1983), no faults cross the 
Property. According to the Unites States Geological Survey (USGS) Earthquake Hazards 
Program (Quaternary Faults in Google Earth), no faults cross the site. The database 
indicates that the nearest Holocene to latest Pleistocene fault (younger than 15,000 years 
old) is located approximately 0.6 miles west of the Property. 

Based on the Nevada Seismological Laboratory website the nearest principal Quaternary-age 
fault is the Mt. Rose fault zone. The Nevada Seismological Laboratory indicates an 
earthquake of magnitude 7.1 is possible along this fault zone (Reno/Carson Fault 
Information, updated January 31 , 2003). 

8. Liquefaction 

Liquefaction, a loss of soil shear strength, is a phenomenon associated with loose saturated 
granular deposits subjected to strong earthquake shaking. Liquefaction can result in 
unacceptable movement of foundations. Although a detailed assessment should be 
considered during a design-level geotechnical investigation, the anticipated shallow-depth to 
bedrock suggests the Property is not susceptible to liquefaction. 

C. Slope Stability 

Based on the anticipate stable nature of the underlying materials and our anticipation that 
slopes will be shallow and constructed at final inclinations of two horizontal to one vertical 
(2H:1V) or flatter, that earth retaining walls are proposed, we do not believe rock falls or 
landslides will impact the Property. 
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Radon, a colorless, odorless, radioactive gas derived from the natural decay of uranium, is 
found in nearly all rocks and soils. The Environmental Protection Agency (EPA) suggests that 
remedial action be taken to reduce radon in any structure with average indoor radon of 4.0 
picocuries per liter (pCi/L).or more. Based on Radon in Nevada (Rigby et al., Nevada Bureau 
of Mines and Geology, Bulletin 108, 1994), the Property, as well as much of northern 
Nevada, is in an area where average indoor radon concentrations could exceed 4.0 (pCi/L). 

E. Flooding 

The Federal Emergency Management Agency flood map (FEMA-Map 32031 C3245G, revise 
date of March 16, 2009) shows the Property in Flood Hazard Zones X unshaded. According 
to FEMA, these are areas determined to be outside the 0.2% annual chance floodplain. 

IV OPINIONS AND DISCUSSIONS 

Based on results of our study, experience in the area, and understanding of proposed 
development, we conclude that, from a preliminary geotechnical standpoint, the Property is 
suitable for single-family residential development. The primary geotechnical concerns are the 
potential presence of over-size aggregate, bedrock, and expansive clay, and steepness 
of slope. 

The Property is potentially underlain by over-size aggregate such as gravel, cobbles and 
boulders. Consideration should also be given to the presence of over-size aggregate which 
will be generated during earthwork operations, and the subsequent reduction of material 
available for reuse as fill. Screening of over-size aggregate will be required. Over-size 
aggregate could require off-hauling or that fill material be imported to balance earthwork 
quantities to attain grades. If over-size aggregate is proposed for use as fill, large equipment 
will be needed to properly place and compact rock fills. Compaction approval during the 
placement of rock fills can only be achieved based on visual performance specifications 
established by the Geotechnical Engineer, which will increase on-site inspection time and 
increase cost of inspection services. The removal of large cobbles or boulders will result in 
undercutting of excavation sidewalls and resulting trench widths will be increased. If over-size 
aggregate is placed near foundations, footings may need to be formed . 

Oversize aggregate will affect difficulty of grading and trenching associated with cobbles and 
boulders. A leveling course could be required to provide a smooth finished surface. Although 
we believe that, overall, the underlying materials can be excavated with a Caterpillar 336 
excavator and Caterpillar D8N Dozer or equivalent equipment and that blasting will not be 
necessary, as is inherent with over-size aggregate, areas of resistant material will be 
encountered which will require use of special equipment such as a hydraulic rock hammer. 
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Bedrock could be encountered near the southwest corner of the Property. Consideration 
should be given to the difficulty of grading and trenching associated with bedrock. Although 
we do not believe that blasting will be necessary for excavations limited to the upper 10 feet, 
as is inherent with bedrock, localized areas of resistant material may be encountered which 
will require the use of special equipment such as a hydraulic rock hammer. 

Clay soils can exhibit a potential for expansion. Expansive soils are subject to substantial 
volume changes (shrink and swell) with changes in moisture content. Changes in moisture 
content can occur as a result of seasonal variations in precipitation, landscape irrigation, 
broken or leaking water pipes and sewer lines, and poor site drainage. These volume 
changes can cause differential movements (settlement or heave) of foundations, slabs-on
grade, exterior flatwork such as walkways, stoops and patios, and pavement sections. 

The typical method to reduce potential movement is to remove (over-excavate) the expansive 
material to a sufficient depth and replace it with approved compacted fill, thereby reducing the 
thickness of the expansive layer, providing surcharge, and maintaining moisture at a near 
constant level. In conjunction with over-excavation and filling, moisture conditioning of the 
exposed materials to a slightly over optimum moisture content will be needed during 
construction. 

In addition to their expansive characteristics, expansive materials also exhibit a lower 
Resistance Value and Modulus of Subgrade Reaction (k) than granular material. To reduce 
the thickness of aggregate base and to minimize future maintenance in slab-on-grade, 
exterior flatwork and pavement areas, portions of these soils would require removal and 
replacement with approved compacted fill subbase. 

Clay soils also inhibit achieving uniform moisture content and impede compaction efforts. 
Consideration should be given to time constraints associated with scarification, moisture 
conditioning, drying and compacting clay soils. During periods of inclement weather, water 
may also become perched on clay soil , resulting in a saturated condition for prolonged 
periods and creating additional limitations on equipment mobility. Consideration should be 
given to the necessity for maintaining moisture to prevent wind erosion and for controlling 
dust during earthwork operations. 

As moderate relief exists across the Property, consideration should be given to increased 
earthwork which will be needed to attain level pads, for site access and for proper site 
drainage. Sloping terrain can lead to differential settlement as transition zones will occur 
where the structure is supported on a combination of cut native soil and compacted fill 
material. The creation of slope set-backs will reduce the amount of property available for 
development. 

Studies regarding the presence of radon gas suggest the Property, as well as much of 
northern Nevada, is in an area which could exceed the action levels established by the 
Environmental Protection Agency. Determinations regarding the potential presence of radon 
gas should be considered prior to site development. 
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The soil survey suggests that slow percolation rates, susceptibility to frost heaving, and 
corrosion potential for uncoated steel or metal may be an additional constraints associated 
with the native soils. Based on our understanding that the Property will be serviced by 
community water, sewer and storm drain systems, we do not believe slow percolation rates 
will impact the site. Consideration, however, should be given to performing infiltration tests if 
retention basins are proposed. Based on our anticipation that footings, slabs, exterior flatwork 
and pavement sections will be supported on approved compact granular material; that 
foundations will bottom below the design frost depth; and that proper site drainage will be 
provided, we do not believe frost heave will adversely impact site development. Based on our 
experience in the area, we believe that adequate corrosion mitigation can be attained through 
use of properly prepared and placed Type II portland cement concrete, and by maintaining a 
minimum three-inch concrete cover where reinforcing steel or other metal is in close proximity 
to native soils. 

Moderate vegetation is present across the Property. Consideration should be given to the 
increased construction costs associated with clearing and stripping of these materials, and 
associated material volume loss. 
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