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Qctober 6, 1999
Jab No. 489.53-A

HAWCO Investment & Development Ca., Inc,
PMB 444

9732 State Route 445

Sparks, Nevada 88436

Attention: Mr. Gary Hall, Vice President

Master Geotechnical Report
Proposed

Spanish Springs Business Center
Washoea County, Nevada

The attached raport presents the results of our Master Geotechnical Report with discussions
b and conclusions regarding the genaral suitability of the overall praject for its intended use
' and provides recommendations for the design and construction of dedicated improvements
within the public right-of-way..

As discussed in the attached report, based on the results of our investigation, understanding
of preject development and knowledge of the area, we conclude that the overall project site
is suitable for its intended use. Although a detailed geotechnical investigation repart will be
performed for each building site to determine any site specific geotechnical constraints, we
believe that the primary geotechnical engineering considerations affecting project design
and construction are the potential presence of expansive clay soils and the potential for
flooding to occur as delineated on the referenced FEMA map.

We appreciate having been selected to perform this report and trust that the results will fulfill
project design requirements at this time. If you, or any of your design consultants, have any
guestions, please contact us,
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Pezonella Arodiates . Inc.

| INTRODUCTION

This report presents the results of the Master Geotechnical Report we performed for
the proposed Spanish Springs Business Center to be Jocated in Washoe County, Nevada.
More specifically, the approximate 411 acre project site is situated on the west side of State
Highway 445 in the Spanish Springs area and compasses a portion of Assessar's Parcel
Number 530-280-04 . We understand that the proposed overall development will include the
construction of isolated building pads for industrial and commercial structures to be serviced
by community water, sewer and storm drain systems. We anticipate that the proposed
structures will be one to two stories with slab-on-grade floors and supported by conventional
spread foundations. Dedicated asphaltic covered accessways and private parking areas and
Portland cement concrete accessways and loading dock areas will complete project
development.

We have not received structural information; however, we anticipate that foundation
loads will be normal (light to moderate) far the type of construction proposed, that founda-
tions will bottom at least 24 inches helow lowest, exterior ground surface and that structural
design will be in accordance with the 1997 edition of the Uniform Building Code.

We have not received grading plans; however, we anticipate that earthwark (cuts and
fills) to attain building pad elevations and far proper site drainage will be on the order of 2to
10 feet. Depth of utility trench excavation is unknewn and any proposed slopes will be
constructed at maximum inclinations of two horizontal to one vertical (2:1) or flatter,
Additionally, we anticipate that any underground utilities existing within proposed structural

areas will be relocated,
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fPezonalla Arociater.inc.

As stated in our proposal dated June 4, 1999, the scope of our work was to determine
the general subsurface soil conditions across the site and to provide opinions and discus-
sions concerning the overall suitabllity of the site for its intended use. Our scope of work was
subsequently amended to include deeper subsurface exploration to assess the Soil Profile
Type as defined in Table 16-J of the 1997 Uniform Building Code. Onee design parameters,
such as building location, finish flaar elevation, struetural loads and grading information has
been established, a detailed geotechnical investigation report should be perfarmed for each
hullding site.

This report is geotechnieal in nature and net intended to identify other site constraints
such as environmental hazards, wet lands determinations and/or the potentlal presence of
buried utjlities.

To aid in our investigation, we reviewed the results of previous geotechnical investiga-
tions our firm has conducted within the immediate area such as the Eagle Canyon Subdivi-
sion dated November 7, 1996 (located to the south) and the Bridle Path Subdivision dated
danuary 23, 1994 (located to the east).

Previously, in correspondence dated August 4, 1999, we presented the preliminary
results of our investigation which was based on our review of the geotechnical enginegring
services presented in a report we prepared for a portion of the HAWCO Business Park

(a.k.a. Spanish Spring Business Center) dated April 28, 1999,

NY 8E:€€0l 900Z/91L/S Bl g6/, -abed uAmouunN JWod4



wod 1B manny diy HISIA ‘UCIIELLIOUI S10W 104 JOAISS XB) JIeW XY |4 A paalasal Sem Xey SIy|

Pezonalla Arodater. Inc.

II FIELD EXPLORATION AND LABORATORY TESTS

To attain a general overview of the subsurface conditions, we drilled 15 test borings
with truck mounted (CME 55) hollow stem auger equipment and excavated 3 test pits with a
rubber tire hackhoe to depths of 8-1/2 to 99-1/2 feet. The baring and pit locations, deter-
mined in the field using pace and compass and based on a site plan prepared by CFA, Ine.
(undated), are depicted (approximate locations) on Plate 1. No greater accuracy is inferred.

Our field geologist recorded the location of each baring utilizing the global positioning
system (GPS), logged and visually classified the materials encountered, Relatively undis-
turbed samples were collected from the borings in a split spoon sampler utilizing a 140 pound
hammer with a 30 inch drop. The blows per foot required to advance the sampler were
converted and recorded (Standard Penetration Test), Logs of the test borings and test pits
are presented on Plates 2 through 15, The materials are classified in acesrdance with the
Unified Seil Classification System which is explained on Plate 16.

The samples were returned to our laboratary and reviewed by our staff engineer to
confirm their field classifications, to select representative materials for laboratory testing and
ta determine general engineering design parameters. Available results of in-situ meistyre
content and dry density determinations, particle size analysis, Atterberg Limits, triaxial
(saturated) compression, Resistance R-Value, sand equivalency and compaction tests are
presented on the logs and on Plates 17 through 24. Additional tests, Ec, pH and SO., were
performed on selected samples by an independent laboratory to evaluate the eorrosion

potential and are presented on the logs.
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Pezonelka Agodaters.Inc.

Il SITE AND SOIL CONDITIONS

The site is undeveloped and bounded by undeveloped land to the south, narth and
west and State Highway 445 to the east. The overall surface is relatively level with a gentle
grade downward toward the central area of the property from west and east. The grade
becomes moderate along the western boundarles of the property. The surface Is predomi-
nantly covered by medium dense to dense sagebrush, minor drainage swales and dirt roads.

Based on studies cornpleted by the Unlted States Department of Agriculture Soil
Conservation Service (Soil Survey of Washoe County, Nevada, South Part - Sheet # 17) the
soils underlying the site consist of the following units:

Doten silty clay, 0 to 2 percent slopes (# 120): This very deep, moderately well
drained soil on lake terraces and formed in alluvium from mixed rock. Typically, the
surface layer is a grayish brown, silty clay about 7 inches thick. The underlying mate-
rial to a depth of about 60 inches Is a grayish brown clay and silty clay. Typlcally, the
soil cracks open at the surface when dry. The permeability is very slow: available
water capacity is high; effective rooting depth is 60 inches or more; runoff is ponded or
very slow; the hazard of water erosion and soil blawing is slight; the sofl is subject to
rare flooding during storms of unusually high intensity; the depth to the seasonal high
water table is between 60 and 72 inches in spring; channeling and deposition are
comman along streambanks and in some areas, the soil is ponded for long periods
during spring. The main limitations associated with the use of this unit for urban de-
velopment, as defined by the Soil Conservation Service, are flooding, high clay con-
tent, very slow permeability and low load bearing strength.

Havbourne loamy sand, 2 to 4 percent slopes (# 140); This very deep, well drained
soil on alluvial fans and formed in alluvium, derived dominantly from granitic rocks.
Typically, the surface layer is a pale brown, loamy sand about 10 inches thick. The
subsoil is a brown, sandy leam about 16 inches thick. The substratum to a depth of
63 inches or more is a brown, stratified, fine, sandy loam through coarse sand. Per-
meability is moderately rapid in the subsoil and mederately rapid to rapid in the sub-
stratum; available water capacity is moderate; effective rooting depth is 60 inches ar
more; runoff is slow; the hazard of water erosion s slight; the hazard for soil blowing is
maderate; the sall is subject to flash flooding during storms of unusually high intensity
and channeling and deposition are caommon along streambanks. The main lirmitations
associated with this unit for urban development, as defined tiy the Soil Conservatian
Service, are flooding, rapid permeability and susceptibility to frost heave.
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Pezonelia Arociater.Inc.

Lemm very gravelly coarse sandy loam. 4 to 8 percent slopes (# 370): This very deep,
well drained soil is on alluvial fans and formed in alluvium derived from granodiarite.

Typically, 40 to 50 percent of the surface is covered with gravel, The surface layer is
a grayish brown, very gravelly, coarse sandy loam about 19 Inches thick. The subsoll
is a pale brown, very gravelly, coarse, sandy loam about 21 inches thick. The sub-
stratum to 60 inches or more is very pale brown, very gravelly, loamy, coarse sand,
Permeabllity is moderately rapid; available water capacity is low; effective rooting
depth is 80 inches or more; runaff is slow; the hazard of water erosion or soil blowing
is slight; the soil is subject to flash floeding during storms of unusually high intensity
and channeling and deposition are cammon along streambanks. The main limitations
with this sail for urban development, as defined by the Seil Cunservation Service, are
floading, moderately rapid permeability and susceptibility to frost heave.,

Sagouspe Sand (#530): This very deep, somewhat poorly draired soil is on flood
plains and low terraces and formed in alluvium derived dominantly from mixed rock
sources, Typically, the surface layer is a dark grayish brown sand about 21 inches
thick. The underlying material to a depth of 60 inches is a stratified, dark grayish
brown and brown, coarse sand and silt loarmn. Permeability Is described as rapid;
available water capacity Is moderate; effective rooting depth 50 inches for water-
tolerant plants but is limited to 36 to 80 inches for water-sensitive plants; runoff is
slow; the hazard of water erosion Is slight; the hazard of soil blowing is high; a sea-
sonal water table is at a depth of 36 to 40 inches in late winter and spring and the soil
is subject to brief periods of flash flooding during starms of unusually high intensity.
Limitations associated with the use of this soil for urban development, as described by
the Soil Conservation Service, are the potential for flooding to oceur, the rapid perme-
abllity rate and the susceptibility to frast heaving.

Aladshi sandy loam, 2 to 4 percent slopes (# 871): This very deep, well drained soil is
on alluvial fans and low stream terraces and is formed in alluvium derived from mixed
rock sources, The surface layer is a light brownish gray, sandy loam about 7 inches
thick. The subsoil is a brown, sandy, ¢lay loam about 27 inches thick. The substra-
tum to a depth of 80 inches or more is a brawn, stratified, very gravelly loam to ex-
tremely gravelly, loamy sand. Permeability is described as moderately slow; available
water capacity is moderate; effective rooting depth is 60 inches or more; runoff is slow;
the hazard of water erosion and sail blowing is slight; and the soil is subject to flash
flooding during storms of unusually high intensity. Channeling and deposition are
common along streambanks, The main limitations associated with this unit for urban
development, as described by the Soll Conservation Service, are the potential for
flooding to occur, the moderately slowly permeable subsoll, the susceptibility of the
s0il to frost heaving and the high clay content.
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Pezonalla Arodiater. Inc.

Jowec silty elay loarm (# 1180): This very deep, well drained soil is on low lake
terraces and is formed in alluvium from mixed rock sources. Typically, the surface
layer is light brownish gray silty clay loam about 2 inchies thick. The subsoil is a dark
yellowish brown clay loam about 18 inches thick. The upper portion of the substratum
is clay loam about 18 inches thick, and the lower part to a depth of 60 inches is a
stratified loam and sandy loam. Permeability of the Jowec sail is slow, Permeability is
described as slow. available water capacity is high, effective rooting depth is more
than 60 inches, runoff is very slow, the hazard of water erosion and soil blowing is
slight and the unit is subject to shallow flash flooding during storms of unusually high
intensity. The main limitations associated with this unit, as described by the Sall Con-
servation Service, is the high clay content, potential for flooding and low load-bearing
strength for roadway design.

Wedert> sandy loam, 2 to 4 percent slopes (# 1170): This very deep, well drained soil
is on alluviai fans and is formed in alluvium derived from mixed rock sources. Typi-
cally, the surface layer is a pale brown, sandy laam about & inches thick, The subsoil
Is & brown, sandy, clay l[oam abaout 16 inches thick, The upper 12 inches of the sub-
stratum is a pale brown, weakly cemented, sandy loam. The lower part, to a depth of
80 inches, is a pale brown, gravelly, loamy sand. Depth 1o weak silica cementation
ranges from 25 to 35 inches, Permeability is described as moderately slow in the sub-
s0il and wpper part of the substratum and rapid in the lower part of the substratum:;
available water capacity is moderate; effective rooting depth is 60 inches or more;
runoff is slow, the hazard of water erasion is slight; the hazard of soll blowing is slight
and the soll is subject to flash floeding during storms of unusually high intensity, The
main limitations associated with the use of this scil for urban development, as defined
by the Soil Conservation Service, are the flooding potential, moderately slow perme-
ability and the high clay content and susceptibillty to frast heaving for roadways.

Linhart stony coarse sand, 4 to 8 percent slopes (# 1210); This very deep, somewhat
excessively drained sail is on alluvial fans and formed in alluvium derived dominantly
frorn granitic rocks, Typically, 1 1o 3 percent of the surface is covered with stones.
The surface layer is a dark grayish brown, stony coarse sand about 14 inches thick,
The underlying material to a depth of 80 inches is a grayish brown to light brownish
gray, stratifizd, very gravelly, coarse sand and very gravelly, loamy coarse sand,
Permeability is described as rapid; available water capacity is very low; effective root-
ing depth is 60 inches or mare; runoff is slow; the hazard of water erosion and soil
blowing is slight and the soil is subject to flash flooding during starms of unusually high
intensity. The main limitations associated with this unit for urban development, as de-
scribed by the Soil Conservation Service, are flooding and rapid permeability,
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Pezonealla fAirociater. Inc.

Based on geologic mapping completed by Harold F. Bonham (Nevada Bureau of
Mines and Geology, Geology and Mineral Deposits of Washog and Storey Counties,

Nevada, Bulletin 70, 1969), the materials underlying the site consist of Quaternary age
Stream deposits, talus, slope wash, alluvial fan and eclian depesits (Qal).

A review of the referenced geotechnical investigations reveals that the underlying
native soils consist of the following:

Eadgle Canyon Subdivision: Stiff, moderately expansive, sandy clays. These upper sails
extend, generally, to a maximum depth of about three feet and are underlain by medium
dense to very dense silty and clayey sands that contain varying amounts of gravel ta the
depths explored (15-1/2 feet). Isolated zones of cemented soils and discontinuous
layers of very stiff, sandy silts have were encountered during previous explarations, At
the time of the exploration (Jung, 1996} no free ground water was encountered.
Bridle Path Subdivision: Silty and clean (little or no binder) sands ta the depths
explored (15 feet). Discontinuous layers of moderately to highly expansive, clayey
sands and sandy clays were encounterad in the upper two feet, Additionally, abun-
dant gravels and cobbles were encountered at various depths. Generally, the soils
are loose to medium-dense to about one foot below the existing grade and then be-
come medium-dense to dense with depth. Isolated zones of moderately cemented
materials were encountered in some of the test pits, At the time of the exploration

(October, 1993) no free ground water was encountered.

With the exception of the excessive gravel content, our exploration confirms, in gen-
eral, the Soil Conservation Service, geologic mapping and the referenced geotechnical
report, with the native soils consisting of alternating layers of medium dense to very dense,
silty, clayey and clean (Iittle or no binder) sands that contain varying amounts of gravel {o the
depths explored, Occasional layers of medium stiff to hard, clay and silt that cantain varying
amounts of sand and gravel were additionally recorded and a thin layer of dense grave! with
clay and sandy was noted.

At the time of our investigation (April, August and September, 1999), no free ground

water was recorded in any of our test borings or pits to the depths explored.
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Pezonalla Arociater. Inc.

Based on the results of our deep explaration (test boring No. 5), we believe that the
average subsurface materials most closely approximate a Soil Profile Type of Sc as defined
in Table 16-J of the 1897 Uniform Building Code.

Laboratory test analysis indicate that, in general, the subsurface soils exist in a rela-
tively compact (firm and/or dense) state, exhibit a [ow to negligible potantial for expansicn
and relatively moderate supporting capability for footings, slabs and pavement; however,
areas of moderately expansive clay soils were encountered across portions of the property,
Additianally, laboratory test results reveal that, overall, the underlying materials do not exhibit
corrosive characteristics for steel, metal or properly prepared Type [l Portland cement;

however, an elevated acldic pH level was encountered (test baring No. 15).
IV GEOLOGIC AND SEISMIC CONSIDERATIONS

To delineate possible faulting and to evaluate any other geological hazards on the

site, our investigation included a review of published geclogical literature,

A Geoloay
The site is located in the north central portion of the Spanish Springs Valley, A

tomplex basin bordered to the east by the Pah Rah Range which is composead of granite and
gabbro intrusions, ash flow tuffs, and andesitic and basaltic flows and to the west by primarily
granitic rock. The entire valley and accompanying ridges drain {o the south., The southern
143 of the valley is poorly-drained and numerous small ponds have formed, In part, from the
termination of the Orr Ditch. The North Truckee Drain (exiting the valley) partially drains the

area, but is only moderately successful.
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B. Faulting and Seismicity

Based on the referenced geologic mapping no known fault trace is illustrated as
crossing the subject property, however, active faults have been identified in the area which
warrants the inclusion of the site within Selsmic Zune 3 of the Uniform Building Cade.

The Spanish Springs Valley, as well as much of western Nevada, is considered
seismically active (Uniform Building Code Zone 3). The Walker Lane Fault Zone, which
trends northwest-southeast, barders the Spanish Springs area on the north, Anticipated
garthguake magnitudes along the Walker Lane are on the order of 7.0 to 7.5 on the Richter
Magnitude Scale. Literature by A, Ryall and B. M. Dauglas (Nevada Bureau of Mines and
Gealogy, Regional Seismicity, Reno Folio, 1976) states that earthquake recurrence curves
predict a refurn period of 70 to 80 years for an earthquake of Magnitude 7.0 or greater within
62 miles of the Reno area. They also calculate that, on the average, an earthquake of
Magnitude 5.3 to 5.4 would be expected to occur within 20 miles of Reno approximately ance
in 30 years, would have a maximum bedrock aceeleration of 0.12 to 0.19g, and would Involve
about 6 seconds of strong shaking. The expected return period of rock accelerations greater
than 0.5g at an average site in western Nevada associated with an earthguake of magnitude

greater than 7.0 is on the arder of 2000 years.
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C. Liquefaction

Liquefaction, a loss of soil shear strength, is a phenemenon associated with looase,
saturated deposits subjected to earthquake shaking which can result in unacceptable
settlements of foundations and other structural elements supported by these salls. Althaugh
not included on the referenced geologic map, a review of earthquake hazards mapping
completed within areas of similar geologic settings (basins and valleys) indicates that this site
may exist in an area underlain by potentially unstable, unconsolidated materlals which may
be potentially susceptible to pronounced slumping and ground disturbance along steep cuts
or embankments. Additionally, these soils may manifest amplified ground matien during a
major seismic event and may be potentially susceptible to moderate to great shaking and, as
a result, possibly experience liquefaction when associated with shallow ground water. Based
on the results of investigation which reveal that the underlying materials exist, overall, in a
relatively compact state and due to the absence of ground water, we judge that the potential
for the materials underlying the site to be susceptible o slumping, ground disturbances or

liguefaction is remote,

D. Flooding
The praperty has been delineated by the Federal Emergency Managerment Agency

(FEMA-Map Number 32031C2840 E, effective date Septermber 30, 1994) as being within
Flood Mazard Zane X {unshaded) and within Flood Hazard Zone AQ, Zone X (unshaded)
are areas determined to be outside the 500-year floodplain while Zone AQ are special flood
hazard areas inundated by 100-year flooding with a flood depth of 1 foot (usually sheet flow

on sloping terrain).

10
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E.  Radon

Radon, a colorless, odorless, radivactive gas derived from the natural decay of
uranium, is found in nearly all rocks and soils. The Environmental Protection Ageney
suggests that remedial action be taken to reduce radon in any structure with average indaor
radon of 4.0 pCilL. ar more. Based on studies completed by the Nevada Bureau of Mines
and Geology in cooperation with the Nevada Division of Health and the U.S, EPA (Radon In
Nevada, Nevada Bureau of Mines and Geology, Bulletin 108, 1894), the project site is
delineated as existing in, or in close proximity to, an area with an average indoor measure-

rment equal to or greater than 4.0 pCi/L and, as such, could exceed action levels,
V CONCLUSIONS

Based on the results of our investigation, understanding of project development and
knowledge of the area, we conclude that the overall project site is suitable for its intended
use. Although a detailed geotechnical investigation report will performed for each building
site to determine any site specific geotechnical constraints, we believe that the primary
geotechnical engineering considerations affecting project design and construction are the
potential presence of expansive clay soils and the potential for flooding to aceur as deline-
ated on the referenced FEMA map.

The expansive native materials are subject to substantial volume changes (shrink and
swell) with changes in moisture cantent. Changes in maolsture content can oceur as a result
of seasonal variations in precipitation, [andscape irrigation, broken or leaking water pipes and
sewer lines, and/ar poor site drainage. These volume changes can cause differential

movements (settlement or heave) of foundations, concrete slabs and pavement materials,

11
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One method to reduce the potential for movement of faundation, interior slabs-on-
grade, exterior flatwork and flexible pavement sections, Is to overexcavate the EXpansive
materials to a sufficient depth and replace them with structural fill, thereby reducing the
thickness of the expansive layer, providing surcharge, and maintaining maisture at a suitable
and near constant level, In conjunction with overexcavation and filling, moisture conditinning
of the remalning exposed materials will be needed. Expansive materials remaining under
structural elements shouid be moisture conditioned to, and maintained at, a slightly ever
optimum muaisture content during and after construction.

Studies and experience have shown that minar movements of the structural elements
can be expected, even if the recommended alternatives are followed, whenever underlying
expansive materials are present. Therefore, the intent of any recommendation should be to
control any potential movement without exceeding econamic feasibility; hawever, the awner
or developer should weight the benefits of deeper removal.

In addition to their expansive characteristics, clayey soails also exhibit a lower Resis-l
tance R-Value than granular material. To reduce the thickness of aggregate base and to
minimize future maintenance, within flexible pavement areas, portions of these soils should
be remaved and replaced with compacted select fill subbase,

Structural components can gain adequate support on firm, native soils with low to
negligible expansion potential or on approved, compacted, structural fill material placed in
accordance with our subsequent recommendations, Based on the results of our investiga-
tion we believe that foundations which bottom on approved, firm, granular native sails with
low to negligible expansion potential and/or structural fill can be designed to impose dead

plus long-term live Ioad bearing pressures of at least 2000 pounds per square foot, Thase

12
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pressures can be increased by one-third when considering total design loads, including wind
or seismic forces. Resistance to lateral loads can be obtained from passive earth pressures
and sail friction, We recommend, in general, a coefficient of friction of 0.30 and a passive
prassure of 250 pounds per cubie fuot per foot of depth (equivalent fluid).

For normally loaded foundations supported as recommended by a Geotechnical Engi-
neer, we judge that the maximum post construction settlement for footings, will be approxi-
mately 1/2-inch and differential settlernent will be approximately 1/4 inch,

A portion of the site has been delineated as existing within Flood Hazard Zone AQ
which is an area of potential flooding. Consideration should be given to both local and
federal regulations which may impose construction constraints (such as requiring minimum
finish floor elevations or ordinances banning basements within areas designated as lying in
flood zones). Due to the constant revisions associated with flood zoning, the site delineation
with respect to flood zoning should be verified with the most current mapping at the time of
bullding permit application.

As previously mentioned, laboratory test results reveal that, overall, the underlying
materials do not exhibit corrosive characteristics for steel, metal or properly prepared Type 1|
Portland cement; however, an elevated acidic pH level was encountered (test boring Na, 15)

and further site specific analysis should be considered,

13
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The Soil Conservation Service suggests that the variable (rapid to very slow) perme-
able soils, low load bearing strength and suseeptibility to frost heave can be additional
constraints associated with the use of the underlying solls for urban development. Based on
aur understanding that project development will utilize community water, sewer and storm
drain systems, that foundations will bottom at least 24 inches below lowest, exterior ground
surface and on approved (firm) native soils and/or structural fill and that aggregate base
material and proper drainage will be provided in roadways we believe that these concerns will
not impact project development. Consideration however, sho'uld be given to the sizing of any
detention/retention basins as permeability rates may affect their design. Infiltration tests
should be considered within these areas.

Studies regarding the presence of radon gas suggest that the project site is in an area
which could exceed the action levels established by the Environmental Protection Agency.
Determinations regarding the presence and concentration of radon gas sll-nould be considerad
prior to site development,

There are no apparant geologic hazards which will impose unusual constraints on the
project development, however, the project site is located in a seismically active area, and
structures should be designed to withstand ground shaking at least in accordance with the

criterla contained in the Uniferrm Building Code for Zone 3.

14
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VI RECOMMENDATIONS

A Site Preparation and Grading

As previously discussed, once design parameters, such as building location, finish
floor elevation, structural loads and grading information has been established, a detailed
gectechnical investigation report, including site specific recommendations for design and
construetion, should be performed for each building site, Recommendations included in this
report relate only to the design and construction for dedicated improvements within the public
right-ofuway.,

Our exploration test pits were backfilled without compaction; therefore, where these
pits exist in development areas, the backfill should be removed and replaced. Backfill should
be placed in a controlled manner as subsequently recommended.

Areas to be developed should be mowed (broken into relatively small pieces) of all
surface vegetation and cleared of any debris or rubbish. Debris and rubbish should he
remaoved from the site; however, mowed vegetation may be stockpiled for possible reuse
within relatively level landscape areas. Subsequently, as dirgcted by the Geotechnical
Engineer (or representative in the field), any organic laden sails should be stripped and
blended (evenly distributed) with mowed vegetation and sail for possible reuse within
relatively level landscape areas. Based on our investigation, we estimate that the upper 2 to
3 inches of root systems remaining after clearing can be disked or tilled in-place through the

use of a disk harrow or equivalent equipment,
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Evenly blended vegetation, organics and sall wasted within relatively level landscape
(nonstructural areas) should be molsture conditioned, piaced in 8 inch loose lifts and
compacted to provide a surface which is firm and capped with an 18 to 24 inch layer of soil
cover (mass fill} placed and compacted as subsequently recommended.

Within exterior flatwork and flexible pavemeant areas and extending [aterally beyond
their edges a distance equivalent to that vertically removed, any material with a moderate
potential for expansion should be removed (averexcavated) a sufficient depth to }ﬁruvide for
at least 12 inches of approved, compacted, structural fill below planned subgrade. Similarly
(if encounterad), any material with a high potential for expansion should be removed a
sufficient depth to provide for at least 24 inches of approved, compacted, structural fill below
planned subgrade.

Surfaces exposed by clearing, stripping or overexcavation should be cbserved by the
Geatechnical Engineer (or representative in the field) to document that all vegetation, roots
and/or organic solls have been removed as specifled and that the conditions are as antici-
pated.

Upon approval by the Geotechnical Engineer, the exposed surface should be scarified
at least 6 inches deep, conditioned to near optimum moisture content and cempacted to at
least 80 percent relative compaction'. Scarification and compaction may be waived by the
Geotechnical Engineer (or representative in the field) if the exposed surface exists at a
suitable and uniform moisture content or exists in a relatively undisturbed and firm density

state,

'Relative compaction rafers to the in-place dry density of soil expressed as a percentage of the maximum
dry density of the same material, as determined by labaratary procedure ASTM Test Designation: D 1557,

16
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B. Material Quality and Reuse

Where referred to within the text of this report, moderately expansive materials are
defined as having a Liguid Limit between 40 and 50, Plasticlty Index between 15 and 30, an
expansion index between 50 and 91 and in excess of 12 percent passing the No. 200 sieve.
Materials with Liguid Limits of 50 or greater, Plasticity Index of 30 or greater, an expansion
index greater than 90 and in excess of 12 percent passing the No. 200 sieve are considered
to exhibit high potential for expanslon, Materials with Liguid Limits of 40 or less and Plasticity
Index of 15 or less exhibit low to negligible potential for expansion,

Where fill material is proposed, structural zones are defined as follows: 1.) within the
entire building envelope to a depth of at least 36 inches below bottom of foundations and
slab subgrade and extending laterally at least five feet beyond exderior wall lines; 2.) within
exterior flatwork areas, such as sidewalks and curb and gutter, to a depth of at least 24
inches below subgrade and extending laterally at least 24 inches beyond their edges and 3.)
within flexible pavement areas, 1o a depth of 24 inches below subgrade and extending
laterally at least 24 inches beyond their edges, Only approved structural materials should be
placed within these zones, Mass zones are defined as any area outside the limits of

structural zones.

17
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For structural fill materials to be placed within public improvement areas, import
material proposed for use as structural fill should consist of materials free of deleterious

and/or organic matter, have low to negligible expansion potential and conform, in general, to

the fallowing requirements:

Percent Passing

Sieve Size {by dry weight)
4 Inch 100

3/4 Inch 70-100

No. 40 15-70

No. 200 5- 25

liguid Limit = 40 Maximum
Plasticity Index = 12 Maxirmurm

Based an the results of our investigation, we beligve that portions of the native soils
will, in general, be suitable for reuse as structural fill although they do not strictly conform to
the listed criteria adopted by the governing agency. Materials which do not meet the
requirements for structural fill may be used, In general, as mass fill (outside the structural
zones) with the appraval by the Geotechnical Engineer (or representative in the figld).

On-site and any Import materials should be tested and approved by the Geotechnical
Engineer prior to use. Representative samples shall be made available for testing at least 10

working days priar to hauling.

18
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All structural fill should be conditioned to near optimum moisture content and
compacted to at least 90 percent relative compaction. Lift thickness will be restricted to 8
inches (rmaximum loose lift) unless the coniractor can demonstrate his ability to uniformiy
achieve the required compaction for the entire layer placed. Upper (6 inches) native soils
excavated and recompacted to 90 percent relative compaction will experience a volume loss
(shrinkage) of approximately 15 percent whereas lower native soils (below 8 inches) will
experience a volume loss (shrinkage) of approximately 10 peregnt.

The recommendations for structural fill are intended as a guideline and defing a
readily attainable, acceptable material. Adjustments to the specified limits to address the use
of other potentially acceptable rmaterials, such as those contalning oversize rock or which
deviate from the classification requirements, can be made provided: 1) the Contractar can
demonstrate his abllity to place and compact the material in substantial canformance with
industry standards to achieve an equivalent finished product as that specified, 2) all parties
understand that the Standard ASTM Compaction Test procedures may be invalid for certain
material contalning oversize aggregate. Compaction approval could only be achieved based
an ather criteria, such as a performance specification, Technician time could be Increased
Using the performance procedure which would, in turn, increase the cost of inspaction
sarvices, and 3) only with the strict approval and observation by the governing agency and

Geotechnical Engineer (or representative in the field).
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C. Site Drainage and Landscape

Adequate drainage (at least 1 percent) should be provided to restrict infiltration from
traveling through the backfill solls or from entering the pavement section, Landscape should
consist of natlve vegetation utilizing drip-type irrigation and designed under the guidance of a

Landscape Architect.

D. Slabs-on-Grade

Slabs-on-grade can gain adequate support on the previously specified minimum
thickness (see Subsection A) of firm, native soils with lew to negligible expansion potentia)
and/or on approved, compacted, structural fill material. |n preparation for slab construction,
the Earthwork Contractor shall ensure that field density tests have been performed to
document that the relative compaction of at least the upper & inches of exposed material and
any new fill is at least 95 percent. Preparation of these materials shall be documented prior
to placement of structural components and/or structural fill,

We understand that fill materials, which do not conform strictly to the gradation
requirements?® contained in Sectian 304.03 of the Standard Specifications for Public
Works Construction (1996) proposed to be placed within public improvement areas will

require review and approval by the governing agency prior to use.

: Sleve Size Percent Passing
(hy dry welght)
4 ineh 100
34 Inch 70-100
Na, 40 15-70
No. 200 5-25

Ligguid Limit 40 rmaxirmum
Plasticity Index 12 Maximum

20
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Exterior flatwork, such as sidewalks, curbs and gutters, should conform to standards
provided by the governing ageney including section composition and any requirements for
reinforcing steel. Exterior slabs should consist of Portland Cement Cencrete with a minimumn
48 day compressive strength of 4000 pounds per square inch (psi) with entrained air,

Concrete mix proportions and construction techniques, Including the addition of water
and Impraper curing, can adversely affect the finished quality of the concrete and result in
eracking and spailing of the slabs. We recammend that all placement and curing be
performed In accordance with procedures outlined by the Portland Cement Association and
American Concrete Institute. Speclal considerations should be given to concreta placed and
cured during hot or cold weather conditions. Proper cantrel joints and relnforcing shouid be

provided to minimize any damage resulting from shrinkage.

E. Trench Excavation and Backhlling

We anticipate that, averall, excavations limited to the upper 15 feet can be accom-
plished with conventional earthmoving or trenching equipment (215 track-mounted Caterplllar
Excavator and/or will be rippable with a D-6 Caterpillar Dozer or equivalent earthmoving
equipment).

For safety the sides should be sloped or shoring should be used, The Contractor
must comply with the "Safety and Health Regulations for Construction" as directed by the
Occeupational Safety and Health Act (OSHA Standards, Volume 1lI, Part 1926, Subpart‘ P)
while excavating and backfilling. The Contractor is responsible for providing a competent

person, as defined by the OSHA standards, to ensure excavation safety,
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With the exception of the bedding and structural zanes, approved fill material should
be used for utility trench backfilling. We recommend the use of less permeable soils within
areas where they are naturally oceurring, instead of the typical clean backfill material, to
minimize the potential for subsurface water migration through the utility trenches.

Native backfill materials should be moisture conditioned and campacted to at least 30
percent relative compaction. Lift thickness shall be restricted to 8 inches (lbose) maximum
unless the contracter can demonstrate his ability to achieve the required compaction
unifermly throughout the entire layer placed.

As previously mentioned, an elevated acidic pH level was encountered (test boring
No. 15) and further site specific analysis should be considered where metal conduit is

propased,

F. Permanent Cut and Fill Slopes

We have not received grading information concerning anticipated slopsg inclinations:
however, we anticipate that any proposed slopes will not exceed 10 feet in total height.
Based on our anticipation, all permanent cut and fill slopes should be constructed at a
maximum inclination of 2 horizontal to one vertical (2:1). Where fill is to be placed on natural
slopes of 5:1 or steeper, keying and benching shall be provided along the fill/native soil
interface. A keyway, located at the base of the slope, shall be at least ane foot in depth and
eight feet in width, A concrete or rip rap lined drainage swale with positive drainage,
sufficlent to divert runoff and suspended material down and away, should be provided at the

top of any slope.
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The Contractor shall averfill and trim the face of all fill slopes or compact them to
provide a firm surface, free of loose soil that would be subject to erosion and sloughing. TD.
further minimize erosion potential and future maintenance, upon completion of grading, all
3:1 slopes should be planted with dense-rooted, rapid growing vegetation while 2:1 slapes
should be protected with a minimum 12 inch layer of angular rip rap material with a minimum
specific gravity of at least 2.5. All slopes should be evaluated by the Geatechnical Engineer
to document that the conditions are as anticipated and that our recommendations concerning

bench height and width are appropriate.

G. Flexible Pavement

Flexible pavements will gain adequate support on the praviously specified minimum
thickness (see Subsection A) of firm, native soils with low to negligible expansion potential or
on appraved, compacted, structural fill material (subbase). In addition to meeting the
requirements for structural fill, we recommend that the upper 6 inches of subgrade be
compacted to at least 95 percent relative compaction and have a Resistance R-Value of at
least 50, Based on the results of our investigation, portions of the native soils and materials
which meet our structural fill requirements will be suitable for use within roadway areas,

We have not received informatian regarding traffic weights and volumes; however, we
anticipate that the proposed aceess roadways will experlence moderate vehicle traffic and
heavy truck traffic. Based on this anticipation, we recommend that any propased street
section with a row width of 56 feet or less cansist of 4 inches of Type 2 bituminous surface
supported on B inches of Type 2, Class B aggregate base over the previcusly specifled &

inches of structural subbase with a minimum Resistance R-Value of at [east 50, Street
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sections exceeding 56 feet in width should CDI';SiSt of 5 inches of Type 2 bituminous surface
supported on 8 inches of Type 2, Class B aggregate base over the pravicusly specified 6
inches of structural subbase with a minimum Resistance R-Value of at least 0. Where
emergency access roads are proposed, the flexible pavement section should consist of 2-1/2
inches of Type 2 bituminous surface supported on 4 Inches of Type 2, Class B aggregate
base aver B inches of structural subbase with a minimum Resistance R-Value of at least 30.
Utility service access roads should consist of at least 4 inches of free dralning granular ,
native soll or equal. When traffic data is available, we should review the flexible pavement
section to document that it is adequate for the intended use.

Subgrade materials and aggregate base layers should be moisture conditioned to
near optimum and compacted to at least 85 percent relative compaction, All surfaces should
be rolled to provide a uniform finish which is firm, smooth, and nan-yielding. Prior to
placement of the aggregate base and/or structural subbase, subgrade materials should be
observed and tested by the Geotechnical Engineer (or representative in the field) to
docurnent that they meet the minimum design requirements,

Aggregates should conform to requirements contained in Section 200 of the Standard
Specifications for Fublic Works Construction (1996) and compacted to at least 85 percent
relative compaction, All prepared surfaces should be finished to provide a uniform surface
which is firm, smooth, and non-yielding,

A blituminous concrete mix design should be submitted for approval prior to paving,
During paving, the bituminous mixture should be sampled and tested by the Geotechnical

Engineer {or representative in the field) to ensure material quality and compaetion.
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H. Additignal Geotechnical Engineering Services

All plans and specifications for projects under the jurisdiction of the Washoe County
Building Department should be reviewed for conformance with this geotechnical report and
approved by the Geotechnical Engineer prior ta submitting to the building department for
review,

Prior to canstruction, a pre-job conference should be scheduled to include, but not be
limited to, the Owner, Architeet, Civil Engineer, General Contractar, Earthwark and Materlals
Sub-Contractors, Building Official and Geotechnical Engineer. The conference will allow all
parties to review the project plans and specifications and recommendations presented in this
report and discuss applicable material quallty requirements and mix design reports. Al
quality reports should be submitted to, and approved by, the Geotechnical Engineer,

The recommendations presented in this report are based on the assumption that
sufficient field inspection and construction review will be pravided during all phases of
construction. During construction, we should provide on-site inspections, together with field
and laboratory testing, of the site preparation and grsgding. averexcavation, fill placement,
foundation installation and paving. These observations would allow us to verify that the soil
conditions are as anticipated and that the Cantractor's work is in conformance with the plans

and specifications,
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VIl ILLUSTRATIONS
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— -
n 4 a —
iy S 2| g LOG OF BORING 1
Laboratory Tests | g~ B“ = = o
and 5B g ns | B -,g éh Equipment CME 55 Hollow Stem Auper
= (=]
[ I i R _E o - 0 :H]
{(Other Information)(A i "o | 83 =17 Elevation.. 4542 Date B—18—0g
* Crain Size Distribution * - HROWN SILTY CLAYEY SAND -
(SBQHPIILH 17) e - neglun ﬂ!’l"l‘.ﬂ.'. ﬁiﬁy (Sc M)
& Resixtance Value
(Sce Plate 22)
2n 10.4 108
Increasing clay contert below 75 feet
17 10+
GRAV - 1
g&%‘g’c‘ %&'\_yEL (GP-CGC) WITH CLAY AND SAND
I} -
sa ngmd§#§£ td?% M) WITH SILT AND GRAVEL
Ne Free Woter Encountered

Ilevation Reference :

Site Plan Frovided by CFA, Ine., Undated

LOG_OF BORING 2

Equipment CME 955 Hollow Stem Auper

GPS: 39°40°06"N
119°42'16"W BElevation 4537 Date B=18—89
TR SR R G0
a4 9.1 8.1
18 5 Hagin Sonae SAND (sM)
. BROWN sglrry;? CLAYEY SAND (§C=5M)
10
Increasing clay epntent omed change
4o nediun dense below 120 Pret
i)
15—
Mo Free Water Encoumterscd
Elevation Reference : see L I i GPS:  39°40°12"N
- D 01- BDI’ID. 7 L]
g g1l 11974223 W

Jab Nao. 489.53A

BORING LOG

/appr./10-5-99

PEZONELILA
ASS0CIATES, INC.

SPANISH SPRINGS BUSINESS CENTER
WASHOE COUNTY, NEVADA

Pllate No. 2
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— oy
e 3
sd 5 & g LOG OF BORING 3
Laboratory Tests |=a~| 5@ Jard o
i) 'é gl e2 ‘n == Equipment CME 55 Heollow Stem Auper
o AT EEHE I e =
T W e
(Other Information)|AEm| R0 | oQ =11 Elevation, . 4532  Date B8-19-95
7 BEOWN BILTY CLAYRY SAND (BC=SM}
: nedum denge, dey
20
" DARE BROWN SANDY CLay {Cl,
IR R R 21 85.1 hard, ey ¥ ey {c1)
[===
* Parcent Posxing
Sieve §200 = 822
17
mcrenting somd Somntent below 120 Fest
48
BROYN CLAYEY SAND (SC) WITH GRAVEL
£n 5" vary demnse, dey

Mo Free Woter Ercountersd

o=
30—
A5
_ GPS: 39°40°17"N
) a0 119%42°28"W
Elevation Reference : See Log of Boring 1
Job No. 489.53A BORING LOG /appr./10=5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Flate No. 3
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®| B —-
I I BT B LOG OF BORING 4
Leboratory Tests |wg %5 "é e - .
and g & E B > h*g % g Equipment_CME 355 Hollaw Stem Auper
= a
(Other Information)| S & @ FS | & 4 A6 Elevation. 4522 Date B—19=-99
[T BEDTN GILTY CLAYEY SAND (5C—517
neclun dense. diry Bogged ouges cuttings
10/8"
ta/a" nedlLe derge, dry )
19 nelon denses dy OO
@:g;:ﬂll)ré n&ln,u Eﬂ",t.f”* and hecoming
a5
JEFN BRowN sITY sanD (8M)
- I : : denze. dry
=
48 154 [
BROWN CLAYEY SAND (SC-SM)
59 vary dense, ey
= Ne Free Water Ensountered
25—
F =
5=
o GPS: ii’il;iﬂ'&g;l‘i
. - 4227w
Elevation Reference : gce Log of Bufing 1
Job Na, 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 4
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Laboratory Tests
and

(Other Information)

Driving
Resistnnce

Blows/Ft.
Moisture

Content {%)

Density (pef)

Dry

418

45

50

T

27/5"

gria"

18
Elevation Reference

7.0

20.0

107

110

LOG _OF BORING 5

Equipment EME 55 Hollow Stem Auge:

B—20-99 &

Elevation_ 4522 Date 0=89-99

——
=
o
el
g
am
- BROWN EILTY CLATEY SAND (SC-8M)
:;: nediurt dense, dey bogped ouges euttings
.

107

20

b0y

ety

4~

15

: See Log of Boring 1

HROWN SANDY CrLay (CL)
hard, try

inereazing Jomd content below 6.0 Feet

BROWN CLAYEY SAND (5C)
vary dense, ey

LIGHT BROWN SILTY SAND (SM)
nédium cdensq, dry

HROWN CLAYEY SAND (5C)
very devizaq, dey

compler reFuesl at 300 Feot

fompler refusal at 345 regt

BROWN CLAY (CL) WITII SanND
hard, ey

GPS: 39°40'25"N
119742 12"y

Jeb Neo. 488.53A

BORING LOG

/appr./10-5-99

PEZONELLA
ASSOCIATES, INC.

SFANISH SPRINGS BUSINESS CENTER

WASHOE COUNTY, NEVADA

Plate No. 5
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—_ N
3 2 —
sl B E| 2 LOG_OF BORING 5
=N mpd S
Laboratory Tests |un ] ey .
prRiory g é} EH ‘ﬁ 3= FEquipment CME &5 Hollow Stem Augen
and EHE BR[| e n.g
Toll s | 8 (7] B—20-99 &
(Other Infermation)E @ S0 |20 =17 Elevation __4522___ Date §=8.8-099
Continuatior From Plate S
47 45~
GBI, ST S ()
27/4" sambler befuzs! ot 00 Peet
SROWN CLAYEY SAND (5¢)
dande, dry
* Percont Pamsing 45 14,8 114
Sleve # 200 = 4@6.1
e SR SLIY S0 (90
sormpler refusal at B00 Feet
DROTM CLAYEY SAND (5C)
very dense, dey
ar/e” sampler refusal at 550 Fegw
&0 : with loyers of sty sand CSM) below 700 feat
—:‘::.: Ingreazin :la,y zenternt oand changes to
ity dense below 740 feet
L
H begorlng very demse below 780 Feet
2T/ e
/ go.lel A sompler refusel ot 500 Feed
Job Na. 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 54
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T ®
g, S| 2 LOG OF BORING 5
Laboratory Tests ;ﬂg'ﬁi Ew e
and 52 e :;;;..g h'g Equiprent CME 55 Hollow Stem Auge:
= ] - "= —
{Other Informatien)| S BE =& | &4 Elovation__ 4522 Date 9-8.0-88
' Camtimuotlon from Plate 5A
563
27/5" samaler refucel ot 500 Feet
55
BROWN STLTY SAND (8M)
viry dense, ey
54/11"
ol | R T L
105
110
115+
i
120
Job No. 489.534 BORING LOG /appr./10-5=99
FPEZONELLA SFANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 5B
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®| ~
24,5 B 2 LOG OF BORING 6
Laboratory Tests gﬂﬁ& = ey Ty
and e E :g_g h'g‘ :E‘ g- Equipment_CME 55 Hollow Stem Auger
(Other Information)|A & 5| 2SS |&& | &a Flevation 4515 Date B—20—99
- Fslgzﬂﬁﬁeﬁggft ﬁgﬂm g@ ?-‘T c?#yhggra{-d auger cuttings
dacrensing sand content anc
a4 becomng hard belaw 20 Feet
an
g3 BROWN CLAYEY SaND {5C)
very dense, dey
gz sample~ refssal at LS50 Foet
No Free Water Encountered
Elevation Reference : LOG OF BORING 7
See Log of Horing 1 ' CME $5 Holl
Equi t ollow Stem Aup
GPS:  39°40°39"N ARt == e
- 119°42'39™W Elevation . 4522 Date_B—20-08
Hicwa :;:' SR 18 ’ .‘ Tl S8nae, LY SAND (SM)
Atterhorpy Limita: '
Non~lnatie e
s o i
31 =
0 o WK
40 =
15102
- Mo Fres Woter Encountersd
Elevation Reference : see Lo i GPS:  39°40°35"N
g of Boring 1 119°42°50™W
Jab No. 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 6
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®| B —_
gg AR LOG OF BORING 8
Laborstory Tests |80 & 5= i) e
BB es8 : £, ; C
and : % £ "é‘g‘ bg —g : Equipment CME 55 Hollow Stem Auger
(0ther Information) ME@ 20 | 8 A Skt Elevation__ 4542.5 _ Date B8=30-99

BROWN EILTY CLAYEY SAND (BC=EMj
medum denge, dry

# Fe o 13158 ohm=-cm 1a
pH = 7.18
504 = 49.2 ppm OROWN BILTY SAND (5M)

2 pediuf dense, dey
BROWN SILTY CLAYEY SAND (SC-5M)
4d tense, dry
Imcegasing St and glay coartent below 129 Peet
31
BROWN BILY SAND (HM)
denze, dry
4
) o Frae Water Encohtered
25!
QA0+4=
A5
] GPS: 39°40'22"N
40 1197427137V
Elevation Reference : See Log of Boring 1
Jab No. 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 7
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e g
g_; o= & = LOG OF BORING 9
Laboratory Tests |wgw| &5 s Ty
ses B8 | | 4B CME 55 Hollow Stem 4
(Other Information)S=R| o | S a R Elevation 4832 __  Daute 3=30-gg

BROWN SANDY GCLAT (CL)
nediun SEFF, dry begoed auger euttings

BROWN BILTY CLAYEY BAND (SC=EM)
very dense, dry
Zompler refusal at 340 Feet

497117 4.9 123

‘:EEEW‘

L N[ X

2o/6" sampler refugal ot 50 Tget
= He = 11,111 ohm=crm 86
pH = 85
4 = 78 ppm
84
36
- Mo Frde Water Encountercd
P 5]
A=
36t
- GPS: 39°40'24"N

_ | e 119°43°00"W
Elevation Reference : See Log of Boring 1

Jab Ne. 489.33A BORING LOG /appr./10-5-99
PEZONELLA. SPANISH SPRINGS BUSINESS CENTER
ASSQOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 8
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— [y
N 4]
o =N
I LOG OF BORING 10
Laboratory Tests |m@<t 5 g p
and 5B i 5 _,g h'E ‘;Ei g- Equipment _CME 55 Hollow Stermn Aupe;
Dol ©a D
(Other Information) SEE =S |88 P Elevation __ 4545 Date B—231=09
BROWN SILTY GAND (BM)
mp medium dense, dey with loyers of
sand CSP=5SM) with =4
19
ay E:::
1 Lo
=1 badaming dense kelaw 120 feet
a1 =[
L85
an 2&2
- No Freo Watqr Ensountered
25
belog o
Rlaes
- GPS: 39°40°40"N
119-43'00"W

Elevation Refeorence

404
i See Log of Boring 1

Jeb No. 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 9
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— =
b8 a —_
sl 2| & 2 LOG OF BORING 11
Laboratory Tests |mg<| 5 R B —u
g 'E gl a3 ‘" J& Equipment . CME 55 Hollow Stem Auger
aad ERS 28| 2| BB
- brnt
(Other Informatien)@ =@l HC | S o £ Flevation 4529 Date_B—31—09
- - P DARK BEOWN CLAYEY SAND (B¢
%Q:flp?ﬁ: %‘iwm“ﬁ"“ 16 - /40 meditn densge, Cith (Be)
s Bum%nct:!un Tast
{Seo Plate 24)
Ingreazing cloy content below 4.0 Fegt
1a 7.0 114
bacaming very dense below ¥.0 Feet
50 sompler refusal ot 100 Foet
BROWN SOLTY SAND {sM)
madluM dense, o
24
No Free Woter Erceuntered

Elevation Reference :

LOG OF BORING 12

See Log of Boring 1

GPS: 39°40'35"N
119°42'10"W

quﬁpmmt CME 55 Hollow Stem A.\]ECI'

Elevation 4520 Date _B=31—-89

n%nﬂﬁﬂgcf ra‘minsége[él nugm- suttings
W [ a0 102 hecoming dénze below 29 Feat
|--—wn—-[ Em‘ :FU‘ITN BaNDY ¢1AY {CL) .
R
40 danta, ory ¢ SAND (s
vary denger e (86)
85
- = Ne Free Water Endouritered
Mevati - . GPS:  39°40747"N
Elevation Reference : See Log of Boring I 11942 10"
Jab No, 489.53A BORING LOG /appr./10-5-99
PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASS5QCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 10
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%2 ‘|
sl B 2 LOG OF BORING 13
Laboratory Tests 25 E o _..E‘ OME 55 T
and E'ﬁ E ; S|, Equipment ollow Stem Auper
(Other Information)| @ & @| = S| &Ea Elevation__ 45283  Date 9-1-89

HEUWN CLAYEY SAND {3C)
reclum denfe, dry bagped auger cuttings

RROWN 5TLY SAND (8M)

14 maclium denss. drey
26 BROWN CLAYEY SAND (5C)
mecium clereg, cey
bgcoming dense belaw 7.0 feet
av
Merensing clay content and becoming
vary dense below 120 feet
63

No Free Water Epcourctered

2 O

Rr i

B0

A5

- S RN

Elevation Reference : See Log of Bu:‘-}igg- 1 Y
Jobh No. 489.53A BORING LOG /appr./10-5~99
PEZONELLA SFANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHQE COUNTY, NEVADA Flate No. 11
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— e
7]
[+4] E (=1 e
85l 2 2 2 LOG OF BORING 14
Laboratory Tests gngwa 5 B e 3
and :E B £ :%'E hg -_-E]h gi Equipment CME 55 Hollow Stemm Auper
2 — [~ i 1 Y
(Other Information)A®E@l Ho | A a =1 Mevation NZA Date 8—1=99
BROWN BILTY SAND (GNM)
T mecilum denze, dey Bogged auger cuttings
2z | 49 | to7 Ll f
| ipas hereazing alt content amd b |
tin/w" . very derze helow 35 feet eeemng
sl
I campler refusal off 5% fFeet
BROWN CLAYEY SAND (SC)
sa/8" vary dentae, e
gampler meFusol ot 100 Fegt

103

o1/11"

sompler reFusasl at 200 Faet
o Free Woter Emcountersd

2 Dppeent
30—
I
™ P S 39":!-0"5:4"!'\]
Elevation Reference : 40-= 11974201 "W
Jab Nea. 489.53A BORING LOG /appr./10~5—-99

PEZONELLA

ASSOCIATES, INC.

SPANISH SPRINGS BUSINESS CENTER

WASHOE COUNTY, NEVADA

Plate No. 12
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LOG OF BORING 15

(Other Infarmation) Elevation__ N/A  Date_0—1-~99

* Grain Slzc Dlztributlon . | BROMN EMT_,EY EAND {se)
(Bes Blatg 10} L meciun denze, Hey

** Bonjstanpe Value " bedoning very denze below 2.0 Fest
(Bze Plate 23) /8 sompler roFusol ot 25 feet

Laboratory Tests
and

Resigtance
Blows /Fi.
Moisture
Density (pef)|

Driving
Conient (&)
Dry

Depth (fi}
Sample

“ss e = 30A chme=cm | 27/4"
pH = 2.41
304 = 525 ppm

sompler refugdl ot 50 Feet

L]
21/4 sampler refusal at 100 Feet

87

My Froe Woter Emcourntered

25

35

- GPS: d9°4L1°05"N
4 0obeu 119*42°10™w

Flevation Reference :

Job No. 4895.53A BORING LOG /appr./10-5~99

PEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Flate No. 13
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~E
2,5 2 g LOG OF TEST PIT 1
Laboratory Tests |=m@&| &5 B ~
and Eg E :g..g h.g a g- Equipment_Rubber Tire Backhoe
— (=] [}
(Other Information) SmE =0 |8 =& Elevation _4647 Date_4—=27-99
_‘:/f REE HEnse, NUST i roots by 3 Inches
LRl ERomy gy sawm (su)
i recium cdende, molst
1T IGHT HROWN SANDY EILT (ML)
= FHHE hur:i. my
si{offf RO ST, SAND (sh)
10.: ™ Free Woter Ercountered
1E
Elevation Reference : LOG OF TEST PIT 2
See Log of Bering 1 Equipment _Rubber Tirc Backhoe
Elevation 4545 Date 4—27-08
L Egglwq ﬁg‘?e.sﬂ*-? ﬁﬁﬂ ragts to 2 to 3 jnghes and
ocsagiomal loyers of Sampy =it ML)
5 ==
1o | | He Freg Wotar Ercauntared
L&
Elevation Reference : gee Log of Boring 1
Jab No. 489.53A TEST PIT LOG /appr./10-5-09
PLEZONELLA SPANISH SPRINGS BUSINESS CENTER
ASSOCIATES, INC. WASHOE COUNTY, NEVADA Plate No. 14
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Rl & —
ool B Bl 2 LOG OF TEST PIT 3
Laboratory Tests & 35: 55 s .’
and 52 E ..ﬁ % h-g :g g. Equipment _CME 55 Hollow Stem Aupe
] = D
(Other Informmation) 5 d": o = 5 5 5 gm Elevation. 4545 _ Date 4=27-99

Elevation Reference

4 ("
+ See Log of Boring |

0 4 Inghes ar

OHBLES madlim denze,

Bngle ém:n' Sndrm (m) ts 4o 3
el 4] 4]t [+ uh -
HN MM %n:lannfqgger:’l’:e‘ "un';l?io.ﬁ't lnl‘-il...‘l
LICHT HROWN SAND (SP=SM)} WITH SILT,
AND QCCASIONAL 15 Ge'ljui-&'wr'
Flderwall nver‘hrmk
HROWN SILTY SAND (SM)
medlun dense, -y
o
— Na Free Water Encourtersd
1L e
2 (e
25—
30+
35—

Jobh Na. 489.53A

TEST PIT LOG

/appr./10-5-98

PEZONELLA
ASSOCIATES, INC.

SPANISH SPRINGS EUSINESS CENTER

WASHOE COUNTY, NEVADA

Plate No. 15
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MAJOR DIVISIONS TYPICAL NAMES
cean onaves |GW 'J /WELL GRADED CRAVELS, GRAVEL=SAND MIXTLRES
WITH LITTLE =
GRAVELS OR NO FINES | o et pODRLY GRADED GRAVELS, GRAVEL=SAND
MORE. THAM HALF [ o' Y| MIKTURES
5 LARGIER THAN, TP
L] P STy ORAVELS, PODRLY GRADED CRAVELwSAMD
Na. 4 SIEVE SIZE GM{ |4 |50 MoeruRes
CGRAVELS WITH

=)
.
OVER 12% FINES 7277 BIAYEY CRAVELS, POORLY GRAGED CRAVEL=
GC 20 Shiv—oukr wistunes

ctean sanns | SW L WELL GRADED SANDS, GRAVELLY SANDS
SANDS WITH LITTLE

OR ND FIMES SP r

COARSE GRAINED SOILS
LIRS THAN HALF 05 LARGER BUN FRD S8

NORE THA HALT )''+| POORLY GRADED SANDS. GRAVELLY SaNps
5 ZNALLET T e b
TT1 e B o aND-5
Nao. 4 SIEVE SIZE DS WK SM| | e e LT GRAJED T
R = { L i g
QUER 125 FINES e /7] cuaver sanps, PEORLY GRADED SAND=CLAY
L) MNTURES
INGRGANIC SILTS AND VERT FINE SANDS. ROCK
“ Ml FLOUR, SITY OR CLAYEY FINE SANDS OF
= g ||| COAYEY S10te Wk BLGHY RLSTiey
7Y SIS AND CLAY | eLl/) o e o pean
o 3 LoD LIMIT LESS THAN S0 A B L hASELLY CLAYS, 5
INORGANIC GLATS AND CHEANIE SITY GLATS
E OL aF LOW PLASTICHY LTy GLaes
] ME INORCANIC SILTS, MIGASEOUS GR RIMTEMACIOMS
2w FINE SAMDY OR ‘SLYT SOILS, ELASTIC SILTS
D3 ST AND CLAYS CH y INORCANIC CILAYS OF HICH PLASTIEHY,
= LIGUID LIMIT GREATER THAN 8D !{é FAT CLAYS
= <) GRGANIG €
LATS OFF MEDIUN 7O HIGH
= 5 QH [/ B, oRrae oo

HIGHLY ORGANIC SOILS |Pt % PEAT AND OTHER MWIGHLYT ORGANIC SOILS

UNIFIED SOIL CLASSIFICATION SYSTEM

SAMPLE DESIGN
W “Undisturbed” Sample (2] Bulk or Clossification Sumple
STRENGTH TESTS
VANE SHEAR TEST IR NCONFINED SOMPRESSION TEST
L m Lobarotory

1000 [T DIRECT SHEAR 'TEST E X R3] TRIALIAL COMPRESSION TEST

1000 )
+ 0 = Copaclidated Oroin |t ppe| LU @ Uticopgelidated — Undrolned

CU wm Congolidaled = Undralned
€0 w Comzolidoted — Drolned
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KEY TO TEST DATA

Job Na. 489.53A SPANISH SPRINGS BUSINESS CENTER /appr./ 10-5-89
PEZONELLA SOIL CLASSIFICATION CHART
ASSOCIATES, INC. AND KEY TOQ TEST DATA Flate No. 16
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UNIFIED S0IL CLASSIFICATION

GRAVEL SAND
COBBLES ComtsE | ANE  coanse| MEDIOM | FINE SILT OR CLAY
1.9, SEVE SIZP IN INCHES U.8, STANDARD SIEVE No. HYDROMETER
100 3 3/4 3/8 4 10 B0 4D B0 140 Zoo 0
"‘1‘.\
9\@\\
RAd K 20
o T
T D 25,
&=
: \ x
= &0 & 40
5 5]
= =
7 \ =
s X
5 \ 2
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40 B0
= E\ 5
o =
(A £
W \6 =N
)
20 830
0 l ' 100
Lt} Eat it | 1 ¥ Lt LA B B | 1 |lll|ll | T T L SN I b } i F ll|'l‘l T T
109 102 10 1 10" 107 10
GRAIN SIZE IN MILLIMETER
PTH
SYMBOL BORING D ftir g%LS (ZS DESCRIPTION
] Boring ) Q.0-4.0 Brown Silty, Clayey Sond (SC~5M)
Remark
Job No, 489.534 SPANISH SPRINCS BUSINESS CENTER /10=68-99
PEZONELLA
‘ GRAIN SIZE DISTRIBUTION riate No. 1%
ASSOCIATES,INC. '
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UNIFIED 300, CLASSIFICATION

GRAVEL SAND
COBBLES e | AME  coarse] wmeDM [T FnE SILT OR CLAY
1.8, SIEVE SIZF IN INCHES 1.3, STANDARD S[EVE No. HYDROMETER
100 a aﬁ. 3/B 4 18 20 40 80 140 2oo
o ?:—‘m\\ 0
e\
B0 20
Bt
: \
2 Y 2
b \ -
m BQ 40 2
ts =
g \ .
2 =
Z =
= &=
2 40 80 &
&%) 5]
) 1] [}
e &
% |
o, a,
=0 an
D LR e b ) T L '!llll L) L] ] llllll 1) T 'llll LI | ¥ 'll LI L) i ¥ |Il T 13 100
10° 10° 10 1 10° 102 107
GRAIN SIZE IN MILLIMETER
DEPTH
SYMBOL BORING L) (% gﬁ]) DESCRIPTION
. Boring 11 0.0=4.0 Dark Brown Clayey Send (S€)
Remarlk
Jobh No. 489.53A SPANISH SPRINGS BUSINESS CENTER /10=A-99
PEZONELLA
. GRAIN SIZE DISTRIBUTION Plate No. 18
ASSOCIATES,INC. °
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UNIFIED 3QIL CLASSIFICATION

CRAVEL SAND
COBBLES COARSE | FINE  [coarse]  MEDIUM R SILT Ok CLAY
1.8, SLIVE SIZR IN INCHES U5, STANDARD SIEVE No, HYDROMETER
3 34 3/8 4 10 20 40 860 140 200
100 0 ‘ED\ 0
BO { 20
[
< \ 5
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& QR >
-
m g0 40 =
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0 =z
2 BQ 5
o, 5
= e
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o o,
20 B0
Dll LIt Il § L 7 |H'll1 ¥ L) ]ullll T | LML AL B e ¢ L) TEET T ¥ l” ¥ 1 IDD
10° 10® 10 1 10! a* 107°
GRAIN SI{ZE IN MILLIMETER
iPTH
SYMBOL BORING 0 flz) LJ%I} &S DESCRIPTION
0 Bering1s 0.0=4.,0 Brown Clayey Sond (S€)
RKemarl :
Job Neo. 4B9.53A SPANISH SPRINGS BUSINESS CENTER /10-B-9g9
PEZONELLA

ASSOCIATES,INC.

GRAIN SIZE DISTRIBUTION rate no. 19
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APEZONELLA

L) ASSOCIATES, INC.

WY #5220l 900Z/9L/S Ble]

SPANISH SPRINGS BUSINESS CETER

— 70
AN
CH '
g 50 /‘/
= ]
— 40 —
e CL /
= 30 - .
— / ~A+Line
= 20 <
£ _
N /
:}ﬂ 10
Or QL
S
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)
sympoL| source | pEPTH| Le [ PE DESCREPTION |PASSING
| @ | o [ | : #200(%)
b Boring#6 10.0-1.5| 36 | 21 Brown Sandy Clay (CL) 60.3
JJob No. 489.53B ASTM D-4318 /appr./10-15-99
PLASTICITY CHART

Plate No,
20
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CH
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CL /
20 / ™~A+Line
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R ‘/ML Dr OL

10

PLASTICITY INDEX (%

O

0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)

SYMBOIL SOURCE | DEPTH] LL | prr |

: B (el DESCRIPTION - |PASSING
@ | @ | o o

#200 (%)

* Boring #12 | 2.5 37 | 22 }Dark Brown Sandy Clay (CL)L 55.5

.[Job No.  489.53B ASTM D-4318 lappr./10-15-99
| - PLASTICIT RT
A PEZONELLA HLASHCITY CHART Plate No.
LU\ ASSOCIATES, INC. || SPANISH SPRINGS BUSINESS CETER | 21
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EXUDATION PRESSURE (psi)

EQUIVALENT| PRESSURE

800 600 400 SDD 200 0
9Q Frorrrmm————————— Sy
80 |
oo e
5 60|
= s
= 50 |
Lo X
S 40 |
<L !
h 30}
A
2 20 |
I 10 ¢
0 S ROUT N DU I DU
100 200 300 400 500
EXPANSION PRESSURE (pst)
Specimen No. ‘ A B ' C
Moisture Content (%) 10.5 11.5 8.5
Dry Density (psf) 125.7 121.8 121.6
Exudation Pressure (psi) 398 239 740
Expansion Pressure (psf) 71 33 792
Resistance Value (R) 70 66 71
TEST DATA
SAMPLE SOURCE | CLASSIFICATION ' SANDP | EXPANSION|R-VALUE

18

NV GS:2€:0Ll 900Z/OL/S Ble] g6/GG obed

Boring 1 @ 0.0’-4.0° | Brown Clayey Sand (SC) | 55 68
! |Job No. 489.53A Nevada Test Methiod T-115C fappr./10-6-99
RESISTANCE VALUE TEST T.
APEZONELLA DAL Imm No.
JTEENASSOCIATES, INC. || spANISH SPRINGS BUSINESS CENTER | 22
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EXUDATION PRESSURE {psi)
800 600 400 300 200 0
90 i T Ty ey -----vr-rt|v|:--rr L o
80 | ;
270
w E |
> 60 ;
- ’ ]
N il P N . >
W e N\
= 40 | < i
< : L \
o ¢ | !
E 30 N T Y
L 20 | /. AN
o /
G Yo
107
0 Lo, NS NS TR I S P
100 200 3 Q0 400 300
EXPANSION PRESSURE (psf)
Specimen No. A ‘ B
Moisturc Content (%) 11.6 13.9 16.0
{Dry Density (pst) 111.9 118. 112.6
Exudation Pressure (psi) 732 406 96
Expansion Pressure (psf) 404 218
Resistance Value (R) 53 51 13
TEST DATA.
SAMPLE SOURCE CLASSIFICATION SAND EXPANSION | R-VALUE
. |EQUIVALENT} PRESSURE |
Boring 15 @ 0.0°-4.0° | Brown Clayey Sand (8¢) | 14 150 42
|Job No. 489.53A Nevadg Test Method T-115C fappr./10-6-99

/\ PEZONELLA

EMASSOCIA TES, INC.
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DRY UNIT WEIGHT IN¥ PCF

SAMPLE DEPTH ‘
SYMBOL LQICATION (£49] DESCRIFTION

140

130

120

110

100

el

80

700 PERCENT SATURATION
SPECIFIC GRAVITY = 270
N
N
0 10 20 30 40

MOISTURE CONTENT IN PERCENT

TEST DPTIMUM MAXIMUM ORY
METHOD MOISTURE () DENSITY (pef)

Q Boring 11 0.0-4.0  Dk.Brown Cloyey Sand (50) ASTM D=1557 10.6 124.3
Remark :
Job No, 489.53A SPANISH SPRINGS BUSINESS CENTER S1l0-6-99
PEZONELLA
ASSOCIATES.INC. COMPACTION TEST Flate No. 24
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Pezonella Asodiater.Inc.
VIl DISTRIBUTION

Unbound, wet stamped, original and 2 bound copies to:

HAWCQ Investment & Development Co., Inc.
PO Box 444
Sparks, Nevada 89432
Attention: Mr, Gary Hall, Vice President
Telephone: (775) 425-2900
Facsimile: (775) 425-1631

&
1 unbound, wet stamped copy and 3, baund, wet stamped copies to:
CFA Inc,
1150 Corporate Boulevard
Reno, Nevada 88502
Attention: Chris Schulze

Telephane: (775) 856-1150
Facsimile: (¥75) 856-1160
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