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December 28, 2017 
 
Lansing Companies, LLC 
12671 High Bluff Drive, Suite 150 
San Diego, CA 92130 
 
RE:     Prado Ranch North 
          Preliminary Geotechnical Update 
 
REF:       Preliminary Geotechnical Investigation 
  Lemmon Valley Parcels 
  Reno, Washoe County, Nevada 
  James Edward Engineering Inc., Project No.: 1124.01 
  August 5, 2005 
 
 
Wood Rodgers, Incorporated is pleased to present this 

preliminary  geotechnical  update  letter  of  the  Prado 

Ranch  North  development  for  a  tentative  map 

submittal. Figure 1 presents  the aerial map of Prado 

Ranch North. Area  6  and  a  portion  of  area  7  of  the 

referenced geotechnical report contains the proposed 

development, and the report is attached to this letter 

for  ease  of  reference.  These  preliminary 

recommendations and discussions are still valid to the 

current date. However,  the seismic design values are 

required  to  be  updated  due  to  an  update  in  the 

International  Residential  Code  (IRC)  since  the 

referenced 2005 report was  issued. The USGS Design 

Maps Detailed Report has been attached to this letter. 

In  accordance  with  the  2012  IRC  and  the  Northern 

Nevada Amendments, Site Class D has been assigned 

to  the  project.  For  the  representative  latitude  and 

longitude of the site (39.669°N, ‐119.826°E), the USGS 

seismic design values based on ASCE 7‐10 were obtained, and are presented in Table 1. 
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PRELIMINARY GEOTECHNICAL INVESTIGATION 

LEMMON VALLEY PARCELS 
RENO, WASHOE COUNTY, NEVADA 

 
 
INTRODUCTION 
Presented herein are the results of James Edward Engineering, Incorporated’s preliminary 
geotechnical investigation for the proposed multi-subdivision to be located in the Lemmon 
Valley area of Reno, Washoe County, Nevada.  These recommendations are based on 
surface and subsurface conditions encountered in our explorations, and on details of the 
proposed project as described in this report.  The objectives of this investigation were to: 
 

1. Determine general soil and ground water conditions pertaining to design and 
construction of the proposed project. 

 
2. Provide recommendations for design and construction of the project, as related to 

these geotechnical conditions. 
 
The project vicinity is shown on Figure 1 below.  Our study included field exploration, 
laboratory testing and engineering analyses to identify the physical and mechanical properties 
of the various on-site materials.  Results of our field exploration and testing programs are 
included in this report and form the basis for all conclusions and recommendations. 
 
PROJECT DESCRIPTION 
The project consists of developing a 
2000-lot single-family multi-
subdivision in the central portion of 
Lemmon Valley.   

 

Area 8 

Area 7 

Area 4 

Area 6 

Area 5 

Area C 

Areas 
2 & B 

Project Area

  N 
NTS  

The proposed residences will consist 
of one to two-story wood-framed 
structures with either raised floor or 
post-tensioned (PT) concrete slab-
on-grade construction.  Foundation 
loads are anticipated to be light.  
Appurtenant construction will consist 
of dedicated residential streets, 
sidewalk, curb and gutter, and 
underground utilities.   

Reno-
Stead 
Airport 

 
No grading improvements were 
available at the time this report was 
written, however, due to the relatively 
level topography, cuts and fills are 
anticipated to be minor. 

Military 
Road

I-80 Lemmon Drive 

 
 

Figure 1 – Vicinity Map  
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SITE DESCRIPTION 
The project covers approximately 1,500 acres situated east of the Lemmon Valley Playa in the 
central portion of Lemmon Valley.  The subject properties are generally undeveloped. 
Vegetation throughout the project consists of sagebrush, rabbit brush, and other native shrubs 
from 1 to 4 feet in height, and scattered grasses.  The project is broken down into several 
areas consisting of Areas 2, 4, 5, 6, 7, 8, B, and C.  The entire project is contained within 
portions of Sections 11, 14, 15, 22, 23, 26, 27, 33, 34, and 35 of Township 21 North, Range 19 
East, MDB&M.  
 
Areas 2 and B 
Areas 2 and B comprise about 117 acres and are located west of the intersection of Lemmon 
Drive and Patrician Drive.  Area B borders Area 2 to the west.  Lemmon Valley Elementary 
school is situated south of Area 2.  Single-family residences are located south and southeast 
of Areas 2 and B with undeveloped land situated to the north and west.  Possible abandoned 
water treatment ponds were observed north of Area 2.  Topography across the two areas is 
generally level with a gradient of less than 1 percent to the south and an approximate 
elevation differential of 10 feet.  Areas 2 and B are entirely contained in the northern portion of 
Section 34. 
 
Area C 
Area C consists of about 260 acres situated between the Lemmon Valley Playa and Lemmon 
Drive.  The area is bordered by undeveloped land to the west, east, and south.  Single-family 
residences are located north of the northwest area boundary.  Possible abandoned water 
treatment ponds are located southwest of the southern area boundary.  The site is generally 
level with an approximate gradient of less than 2 percent to the east-northeast.  Area C is 
contained within Sections 22 and 27.  
 
Area 4 
Area 4 consists of approximately 317 acres situated east of the intersection of Lemmon Drive 
and Deodor Way.  Lemmon Drive borders the area to the west and Arkansas Drive borders 
the area to the north.  A residential subdivision is situated to the north with scattered single-
family residences with vacant land bordering the area to the east and south.  Topography 
slopes to the west with an approximate average gradient of 2 percent.  The approximate 
elevation differential across the area is 40 feet.  Area 4 is contained in Sections 26 and 35. 
 
Areas 5  
Area 5 comprises approximately 38 acres located directly north of Area 4 within Section 26.  
Nectar Way extends along the northern area boundary with Arkansas Drive to the south and 
Lemmon Drive.  A residential subdivision borders Areas 5 to the east.  The area is generally 
flat and slopes to the southwest. 
 
Area 6 
Area 6 consists of about 120 acres and is situated north of Area 5 within Sections 22 and 23.  
Nectar Way borders the area to the south with Chickadee Drive to the north and Lemmon 
Drive to the west.  A residential subdivision borders Area 6 to the east.  The area is generally 
flat and slopes to the southwest. 
 
 
 
 
 
 

James  Edward  Engineering
 I  N  C  O  R  P  O  R  A  T  E  D                                                    1124-prelimgeoreport.doc 
  

                                                                                                                                               2 



Area 7 
Area 7 covers approximately 700 acres located north of Area 6 and is contained in Sections 
14, 15, 22, and 23.  The site is generally undeveloped with the exception of the Sha Neva Pit 
situated in the eastern portion of the area.  Single-family residences border the area to the 
west and south with vacant land to the north and east.  The northeast portion of the area 
slopes at approximately 4½ percent to the southwest and the remainder of the site has a 
gradient of less than 1 percent to the southwest. 
 
Area 8 
Area 8 is located entirely in Section 11 and comprises approximately 120 acres.  Two unpaved 
roads, Hungry Mountain Drive and Oregon Boulevard, traverse through the area.  Based on a 
review of the Reno NE USGS 7½ Minute Quadrangle, the site has an approximate slope of 9 
percent in a southwesterly direction. 
 
EXPLORATION 
The site was explored in February 2005 by excavating a series of 24 test pits using a 
Caterpillar 420D backhoe.  The approximate exploration locations are shown on Plate A-2 – 
Site Map and Approximate Exploration Locations.  The maximum depth of excavation was 12 
feet below the existing ground surface.  Bulk samples for index testing were collected from the 
trench walls at specific depths in each soil horizon.  Pocket Penetrometer testing was 
performed in fine-grained soil strata to provide an indication of in-place unconfined 
compressive strength. 
 
In addition to the test pits, two test borings were drilled within Areas 4 and 7 to provide 
information for liquefaction analysis.  The depth of exploration was 41½ feet below the existing 
ground surface.  The borings were advanced by mud rotary drilling methods consisting of 
advancing a 3 1/8-inch mud rotary bit with a water/bentonite drilling fluid and a truck-mounted 
CME 55 soil sampling drill rig.  The rotary bit decreases sample disturbance at the bottom of 
the borehole and the drilling fluid prevents sloughing of the borehole sidewalls.  The in situ 
soils were sampled every 2½ feet using a standard 2-inch OD split-spoon sampler dirve by a 
standard 140-pound drive hammer with a 30-inch drop.  The number of blows to drive the 
sampler the final 12 inches of an 18-inch penetration, Standard Penetration Test (SPT) (ASTM 
D 1586), into undisturbed soil is an indication of the density and consistency of the material. 
 
James Edward Engineering, Inc. personnel examined and classified all soils in the field in 
general accordance with ASTM D 2488 (Description and Identification of Soils – Visual Manual 
Procedure). The test pit logs and boring logs represent our interpretation of the subsurface 
conditions based on our field observations and the indicated laboratory test results. The lines 
designating the interface between various strata on the test boring records represent the 
approximate positions of the interface. The actual transition between the strata may be 
gradual. 
 
During exploration, representative samples were placed in sealed containers and returned to 
our Reno, Nevada, laboratory for testing.  Additional soil classification and verification of the 
field logs was performed in accordance with ASTM 2487 (Unified Soil Classification System 
[USCS]) upon completion of laboratory testing.  Logs of test borings are presented as Plate A-
3 – Logs of Test Borings and logs of the test pits are presented as Plate A-4 – Logs of Test 
Pits.  A USCS chart has been included as Plate A-6 – Unified Soil Classification Chart and Key 
to Soil Descriptions. 
 
 
LABORATORY TESTING 
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All soil testing performed in the James Edward Engineering, Inc. soils’ laboratory is conducted 
in general accordance with ASTM Standards, specifically Volume 4.08 (Soil and Rock; 
Dimension Stone; Geosynthetics). Samples of significant soil types were analyzed to 
determine their in situ moisture content (ASTM D 2216), grain size distribution (ASTM D 422), 
and plasticity index (ASTM D 4318), with the results of these tests shown on Plate A-5 – 
Summary of Test Results.  Results of these tests were used to classify the soils according the 
USCS (ASTM D 2487) and to verify the field logs, which were then updated as necessary.  
This testing provides an indication of the soil’s mechanical properties, which can then be 
correlated published design charts (Bowles, 1996; NAVFAC, 1986) to evaluate bearing 
capacity, lateral earth pressures, and settlement potential. 
 
GEOLOGIC CONDITIONS 
Based on a review of the Reno NE Quadrangle, a majority of the subject property overlies 
Quaternary playa deposits, sheetwash and stream channel deposits, clay dunes, and alluvium.  
Portions of Area 4 and 8 overlie Mesozoic granodiorite.  Refer to Plate A-2 – Geologic Map for 
the geologic units present within each area. 
 
GENERAL SOIL AND GROUND WATER CONDITIONS 
Area 2 & B 
Soils encountered within Areas 2 and B generally consisted of clayey sand and silty clayey 
sand overlying lean clay with sand and fat clay with sand.  No groundwater was encountered 
during exploration, however, based on a review of the Nevada Division of Water Resources 
Well Log Database, static water levels within Areas 2 and B at depths as shallow as 2 feet and 
7 feet, respectively. 
 
Area C 
The site soils encountered within Area C consisted of fat clay.  No groundwater was 
encountered during exploration and is expected to lie at a depth that will not affect 
construction. 
 
Area 4 
The soils encountered within the eastern portion of Area 4 generally consist of silty sand.  The 
western portion of the site overlies fat clay.  Soils were encountered in a dry to moist condition.  
No groundwater was encountered during exploration and is expected to lie at a depth that will 
not affect construction. 
 
Areas 5 & 6 
The soils observed within the northern portion of Area 5 and the southern portion of Area 6 
generally consisted of sandy lean clay overlying silty sand.  Soils encountered within the 
northern portion of Area 6 consisted of clayey sand overlying poorly graded sand with silt and 
sandy lean clay.  Soils were encountered in a dry to moist condition.  No groundwater was 
encountered during exploration and is expected to lie at a depth that will not affect 
construction. 
 
Area 7 
Soils encountered during exploration generally consisted of silty sand and poorly graded sand 
with silt within the eastern portion of Area 7.  Soils in the western portion of the site generally 
consisted of clayey sand, silty sand, and sandy lean clay.  Soils were encountered in a dry to 
moist condition.  No groundwater was encountered during exploration and is expected to lie at 
a depth that will not affect construction. 
 
Area 8 
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The site soils within Area 8 generally consisted of silty sand and clayey sand overlying 
weathered granodiorite bedrock. Soils were encountered in a dry to moist condition.  No 
groundwater was encountered during exploration and is expected to lie at a depth that will not 
affect construction. 
 
Groundwater levels may fluctuate due to changes in precipitation, seasonal variations, 
irrigation practices, or other conditions not noted at the time of our investigation. Therefore, the 
groundwater conditions observed during our exploration program may be different from 
conditions and elevations encountered during construction. 
 
SEISMIC HAZARDS  
The Lemmon Valley area lies along the eastern base of the Sierra Nevada within the Western 
extreme of the Basin and Range.  The Basin and Range physiographic province is bounded to 
the east by the seismically active zones of the Wasatch Front to the east, and the eastern front 
of the Sierra Nevada Mountains to the west. As such, the project is located within an area with 
a strong potential for ground shaking.  
 
Based on a review of the Reno NE Quadrangle Earthquake Hazards Map (Cordy, 1985), no 
faults trend through the project.  An early to mid-Pleistocene fault (approximately 100,000 
years to 1.8 million years before the present) was observed trending northeast-southwest 
along the west portion of the valley west of the Lemmon Valley Playa.  A mid- to late 
Pleistocene fault (approximately 12,000 years to 100,000 years before the present) was 
observed approximately 700 feet west of the western-most portion of Area C. 
 
A criteria for evaluating earthquake faults has been formulated by a professional committee for 
the State of Nevada Seismic Safety Council, but has not yet been adopted by the State or 
Counties. The guidelines present that faults with evidence of movement within the past 10,000 
years (Holocene time) are considered Holocene Active.  Faults with evidence of displacement 
within the last 130,000 years are considered Late Quaternary Active and faults with movement 
within the last 1.6 million years are considered Quaternary Active.  The faults in the project 
vicinity are considered Late Quaternary Active to Quaternary Active. 
 
Liquefaction Potential 
The project is located in an area with possible severe shaking during a seismic event.  
Liquefaction is a loss of soil shear strength that can occur during a seismic event, as cyclic 
shear stresses cause excessive pore water pressure between the soil grains. This 
phenomenon is generally limited to unconsolidated, clean to silty sand (up to 35 percent non-
plastic fines) lying below the ground water table.  A liquefaction analysis was performed as an 
overall general assessment of the project’s susceptibility to liquefaction during a seismic 
event. 
 
Based on the results of liquefaction exploration, due to the soil types encountered during 
exploration and the depth to groundwater, the site soils are not considered to be susceptible to 
liquefaction. In addition, there is no specific policy in Nevada which requires structures to be 
designed to resist liquefaction.  Such designs tend to be very costly and are usually limited to 
those structures with a public safety function, such as, fire and police facilities and hospitals or 
buildings with high occupancy, such as, large commercial, retail, office and manufacturing 
facilities, schools, municipal or major governmental buildings. 
 
 
 
Seismic Design Parameters 
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The site is defined as a Site Class D (stiff soil profile) listed in Table 1615.1 of the 2003 
International Building Code.  Based on the average latitude and longitude of the project, the 
mapped spectral response accelerations for the 0.2 seconds (Ss) and 1 second (S1) periods 
are 1.33 and 0.5, respectively (USGS Earthquake Hazards Program).  Based on these 
mapped spectral response accelerations, the Site Coefficients Fa and Fv, as a function of site 
class, are 1.0 and 1.5, respectively. 
 
FLOOD HAZARDS 
The Federal Emergency Management Agency (FEMA) has determined the subject parcels lie 
within several flood zones as shown on the Flood Insurance Rate Maps (FIRMs).  Areas B, C, 
2, 4, 5, and 6 lie within both Zone X (areas determined to be outside 500-year floodplain) and 
Zone AE (special flood hazard areas inundated by 100-year flood, base flood elevations 
determined).  Area 7 is located within Zone X and Zone A (special flood hazard areas 
inundated by 100-year flood, no base flood elevations determined).  Area 8 is located entirely 
within Zone X. 
 
DISCUSSION AND RECOMMENDATIONS 
The soil profile varied across the project with granular soils covering the northern portion of 
Area 6, Area 7, Area 8, and the eastern portion of Area 4.  Clay soils were encountered across 
Area 2, Area 5, Area B, Area C, and the western portion of Area 4.  Clay soil areas as 
encountered in our exploration are shown on Plate A-1 – Site Map and Approximate 
Exploration Locations.  Ground water was not encountered during our field exploration; 
however, shallow ground water may be encountered within the project within Areas 2 and B.  

The predominant construction constraint is the presence of high-plastic clay soils.  Clay soils 
can shrink or swell in response to moisture changes as a result of seasonal variations in 
precipitation, poor site drainage, landscape irrigation, leaking underground pipes, capillary 
action, or from other sources.  Volume changes within clay soil due to moisture variations can 
cause differential movement within structural elements supported by these sols.  Once the site 
is developed, moisture changes occur within subsurface soils, typically due to irrigation 
practices, modifications in surface drainage, and precipitation. 

One construction method to reduce the potential for differential movement is to separate 
structural elements from the clay soil with either structural fill or native granular soils.  The 
structural fill layer provides a surcharge on the clay soil, distributes any movement in the 
underlying clay soil over a wider area, and reduces the potential for moisture changes, and 
subsequent volume changes within the soil.  Also, post-tensioned (PT) slabs-on-grade can be 
utilized in place of standard foundations.  If PT slabs are to be utilized for the project, 
recommendations for PT slabs will be provided in the final geotechnical report. 
 
General Information 
For purposes of this project, the following definitions shall be utilized: 
 
♦ Fine-grained soil is defined as soil with more than 40 percent by weight passing the 

number 200 sieve and a plasticity index lower than 15. 

♦ Clay soil is defined as soil with more than 30 percent passing the number 200 sieve and a 
plasticity index greater than 15. 

♦ Granular soil is defined as soil not meeting the above criteria with a maximum particle size 
of less than 12-inches. 
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Structural areas referred to in this report include all areas of buildings, concrete slabs, asphalt 
pavements, as well as pads for any minor structures.  All compaction requirements presented 
in this report are relative to ASTM D 1557 1.   

The recommendations provided herein, are intended to reduce risks of structural distress 
related to consolidation or expansion of native soils and/or structural fills.  These 
recommendations, along with proper design and construction of the planned structure and 
associated improvements, work together as a system to improve overall performance.  If any 
aspect of this system is ignored or poorly implemented, the performance of the project will 
suffer.  Sufficient quality control should be performed to document that the recommendations 
presented in this report are followed. 
 
The test pits were excavated by backhoe at the approximate locations shown on the site plan.  
Locations were determined in the field by approximate means.  All test pits were backfilled 
upon completion of the field portion of our study.  The backfill was compacted to the extent 
possible with the equipment on hand.  However, the backfill was not compacted to the 
requirements presented herein under Grading and Filling.  If structures, concrete flatwork, 
pavement, utilities or other improvements are to be located in the vicinity of any of the 
test pits, the backfill should be removed and re-compacted in accordance with the 
requirements contained in the soils report.  Failure to properly compact backfill could 
result in excessive settlement of improvements located over test pits. 
 
Any evaluation of the site for the presence of surface or subsurface hazardous substances is 
beyond the scope of this study.  When suspected hazardous substances are encountered 
during routine geotechnical investigations, they are noted in the exploration logs and reported 
to the client.  No such substances were identified during our exploration. 
 
Site Preparation 
All vegetation and topsoil should be stripped and grubbed from structural areas and removed 
from the site or deposited in non-structural areas.  A stripping depth of 0.4 to 0.5 feet is 
anticipated.  Stripping depth will vary depending on the vegetation present within the 
development area. 
 
All areas to receive structural fill or structural loading should be densified to a minimum depth 
of 8 inches and densified to at least 90 percent relative compaction.  Soils should have 
moisture contents of plus or minus 2 percent of optimum moisture prior to densification. Higher 
moisture contents will be acceptable if the soil horizon is stable and density can be achieved in 
subsequent structural fill lifts.  Clay soils should be scarified to a minimum depth of 12 inches, 
and moisture conditioned to 5 percent over optimum, prior to compaction. It is mandatory that 
periodic surface wetting or other methods maintain this moisture content until the surface is 
covered by at least, one lift of fill.  After moisture conditioning, clay subgrade soils shall be 
compacted to not less than 88 percent and no more than 93 percent relative compaction. 
 
Grading and Filling 
Structural fill is defined as any material placed below structural elements, such as; 
foundations, concrete slabs-on-grade, pavements, or any structure that derives support from 
the underlying soils.  Structural fill shall be free of vegetation, organic matter, and other 
deleterious material.  Import structural fill should meet the specifications outlined in Table 1. 
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1  Relative compaction refers to the ratio (percentage of the in-place density of a soil divided by the same soil’s maximum dry 
density) as determined by the ASTM D 1557 laboratory test procedure.  Optimum moisture content is the corresponding moisture 
content of the same soil at its maximum dry density. 
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TABLE 1 - GUIDELINE SPECIFICATIONS FOR STRUCTURAL FILL 

Sieve Size Percent by Weight Passing

6 Inch 100 
¾ Inch 70 – 100 
No. 40 15 – 70 
No. 200 5 – 35 

Percent Passing No. 200 Sieve Maximum Liquid Limit
Maximum Plastic 

Index
5 – 20 40 15 
21 – 35 35 10 

 
Adjustments to the recommended limits presented in Table 1 can be provided to allow the use 
of other suitable material.  Any such adjustments must be made and approved by the 
geotechnical engineer, in writing, prior to placing fill in structural areas.   
 
Structural fill should be placed in maximum 12-inch thick (loose) level lifts or layers and 
densified to at least 90 percent relative compaction. The required moisture content of the soils 
prior to densification depends on the soil type and the moisture-density relationship test results 
(ASTM D1557). However, soils should have moisture contents of at least plus or minus 2 
percent of optimum moisture (ASTM D1557). Higher moisture contents are acceptable if the 
soil lift is stable and required relative compaction can be attained in the soil lift and succeeding 
soil lifts. 
 
Foundations can bear directly on native soils (granular or fine-grained) or structural fill.  A 
separation layer consisting of either native granular or fine-grained soils or structural fill is 
recommended below structural elements overlying clay soils.  The potential expansiveness of 
the clay soil depends primarily on moisture content, plasticity index, and percent of clay fines.  
Soils with higher plasticity indexes generally will have a higher potential for expansion.  Based 
on our laboratory test results, soils with plastic indices ranging from 15 to 42 were 
encountered.   
 
Where the soil’s Plasticity Index exceeds ranges between 16 and 20, a separation layer between 
bottom of footing and slabs-on-grade of 2 feet and 1½ feet, respectively, is required.  This 
separation layer should e increased to 3 feet and 2 feet for footings and slabs-on-grade, 
respectively, where the soils plasticity index exceeds 20.  If over-excavation is required to achieve 
the designated separation thickness, the over-excavation should extend laterally from the edge of 
the foundation at least the depth of the over-excavation.  For concrete slabs-on-grade, the over-
excavation should extend at least 1-foot beyond the edge of the slab.  Prior to the placement of 
structural fill or structural loading, soils should be prepared in accordance with the Site Preparation 
section of this report. 
 
Trenching and Excavations 
Excavations will require shoring or laying back of sidewalls to maintain adequate stability.  
Regulations amended in Part 1926, Volume 54, Number 209 of the Federal Register (Table 
B-1, October 31, 1989) require that the temporary sidewall slopes be no greater than those 
presented in Table 2 on the following page. 
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TABLE 2 - MAXIMUM ALLOWABLE TEMPORARY SLOPES 

 
Soil or Rock Type

Maximum Allowable Slopes1

For Deep Excavations Less Than 20 Feet Deep2

Stable Rock 
Type A3

Type B 
Type C 

Vertical  (90 degrees) 
3H:4V   (53 degrees) 
1H:1V   (45 degrees) 
3H:2V   (34 degrees) 

NOTES: 
1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees from the 

horizontal.  Angles have been rounded off. 
2. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered professional 

engineer. 
3. A short-term (open 24 hours or less) maximum allowable slope of 1H:2V (63 degrees) is allowed in excavations in 

Type A soil that are 12 feet or less in depth.  Short-term maximum allowable slopes for excavations greater than 12 
feet in depth shall be 3H:4V (53 degrees). 

 
These regulations, including the classification system and the maximum slopes, have been 
adopted and are strictly enforced by the State of Nevada, Department of Industrial Relations, 
Division of Occupational Safety and Health.  In general, Type A soils are cohesive, non-
fissured soils, with an unconfined compressive strength of 1.5 tons per square foot (tsf) or 
greater.  Type B are cohesive soils with an unconfined compressive strength between 0.5 and 
1.5 tsf, while those designated as Type C have an unconfined compressive strength below 0.5 
tsf.  Numerous additional factors and exclusions are included in the formal definitions and 
should be reviewed if additional clarification is needed.  
 
On the basis of our exploration program, it is our opinion that the bulk of the native site soils 
appear to be predominately Type B grading into weathered bedrock.  Fill soils will be 
considered Type C.  In any case bank stability will remain the responsibility of the contractor, 
who is present at the site, able to observe changes in ground conditions, and has control over 
personnel and equipment. All trenching and excavations should be performed and stabilized in 
accordance with local, state, and OSHA standards. 
 
Foundations 
Conventional shallow spread footings may be utilized for this project.  Provided the foundation 
soils have been prepared in accordance with the recommendations of this report, the bearing 
pressures presented in Table 3 can be utilized for design. 
 

TABLE 3 –ALLOWABLE FOUNDATION BEARING PRESSURES 

Loading Conditions
Maximum Soil Net Allowable Bearing Pressures (1) 

(pounds per square foot)

Dead Loads plus full time live loads 2,000 

Dead Loads plus live loads, plus transient 
wind, or seismic loads. 

 
2,700 

 
NOTE: 
(1) The net allowable bearing pressure is that pressure at the base of the footing in excess of the adjacent overburden 

pressure. 

 
For frost protection, footings should be set at least two feet below adjacent outside or 
unheated interior finish grades. Footings not located within frost prone areas should be placed 
at least 12 inches below surrounding ground.  Regardless of loading, continuous spread 
foundations should be at least 18 and 12 inches wide, respectively, or as required by code.  
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Total settlements are anticipated to be on the order of ¾ of an inch.  Differential settlement 
between adjacent columns/varying foundations is anticipated to be about ½ an inch.  
 
Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction 
on the bottom of the footing.  The following design values are based on footings bearing on 
native granular soils or structural fill.  The recommended coefficient of base friction is 0.37, 
which has been reduced by a factor of 1.5 on the ultimate strength.  Design values for active 
and passive equivalent fluid pressures are 35 and 350 pounds per square foot per foot of 
depth, respectively. 
 
PT slabs can be evaluated as an option when performing the design level geotechnical report. 
 
Concrete Slabs  
All concrete slabs should be directly underlain by imported, granular material with a minimum 
R-value of 60.  Type 2, Class B aggregate base is the preferred alternative.  However, other 
material types, such as decomposed granite, meeting the R-Value requirement are acceptable 
within private improvements such as floor slabs, patios, private walks, and driveways.  Private 
flatwork shall be underlain by not less than 4 inches of compacted base.  Within dedicated 
improvements, the base layer shall meet the City of Reno minimum requirements. 
 
Interior concrete slabs-on-grade with moisture sensitive coatings or finishes shall be underlain 
by a moisture vapor barrier system.  This system may consist of a 10-mil Stego-Wrap, or 
equivalent, placed on the pad subgrade immediately beneath the base course.  The moisture 
vapor barrier must be installed in strict accordance with the manufacturer’s instructions. 
 
The Reno area is a region with exceptionally low relative humidity.  As a consequence, 
concrete flatwork is prone to excessive shrinking and curling.  Concrete mix proportions and 
construction techniques, including the addition of water and improper curing, can adversely 
affect the finished quality of the concrete and result in cracking, curling, and spalling of slabs.  
We recommend that all placement and curing be performed in accordance with procedures 
outlined by the American Concrete Institute.  Special considerations should be given to 
accordance with procedures and cured during hot and cold weather conditions.  Proper control 
joints and reinforcing should be provided to minimize any damage resulting from shrinkage. 
 
Site Drainage 
Adequate surface drainage must be constructed and maintained away from the structures. 
The permanent finish slopes away from the structure should be sufficient to allow water to 
drain away quickly from and prevent any ponding of water adjacent to the structure.  All 
runoff should be collected within permanent drainage paths that can convey water off the 
property.  A system of roof gutters and downspouts is recommended to collect roof drainage 
and direct it away from the foundations. 
   
Crawl space moisture is commonly associated with raised floor construction. Introduction of 
this moisture is due to several sources including, but not limited to: excessive landscape 
irrigation, poor site drainage, excessive precipitation, or leakage pools, ponds, irrigation 
lines, etc. In addition, it is common for water to seep into fill material, perch on the native or 
compacted soils, travel along the surface of the native or compacted soils, and daylight 
where the cut/fill line is exposed. This perched water can daylight in any number of locations 
such as slope faces, roadway subgrade, and crawl spaces. 
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Foundation and stem wall backfill should be densified to at least 90 percent relative 
compaction in accordance with the requirements given under Grading and Filling. 
Compacting the backfill material decreases permeability and reduces the amount of 
irrigation and storm water available to enter under floor areas.   
 
One proactive alternative is to collect moisture via drainage swales excavated along the 
interior of the perimeter footing and sloped to the sewer lateral and gravel bed the lateral 
from the crawl space to the sewer main. The trench should start out a minimum depth of 3 
inches below footing grade and slope to the sewer lateral at approximately 1 percent, and 
should be backfilled with drain rock. Once the swales are constructed, the entire crawl 
space should be covered with a moisture barrier (visqueen sheeting). Refer to Appendix D 
for a construction detail of the proposed drainage swale alternative.  
 
Crawl space drainage systems are not a guarantee against sporadic wetting caused by 
large storms, unusually large and/or rapid snowmelt or plumbing leaks. The purpose of a 
crawl space drainage system is to reduce the amount of moisture that accumulates in the 
crawl space under normal conditions and to drain the moisture caused by an unusual 
condition within a few days or possibly weeks. Positive crawl space drainage does not 
insure that soils are dry, only that ponding water is not normally present. As with other 
design features of the residence, maintenance is required. 
 
Moist to wet soils are normal in crawl spaces, particularly in the vicinity of the perimeter 
footings. Any perceived harmful effects from this moisture are usually alleviated by the 
proper installation of a visqueen vapor retarder placed over the crawl space surface. Crawl 
space vents should be open all year to help facilitate the evaporation and reduction of 
moisture. 
 
Asphaltic Concrete 
The minimum structural section for roadways within the City of Reno is 4 inches of asphaltic 
concrete and 6 inches of base material overlying a subgrade soil with a support strength 
equivalent to an R-Value of 30 or greater. For subgrade soils with R-Values less than 30, 
base course thickness can be increased or a subbase layer can be utilized to upgrade the 
subgrade soil support characteristics to an equivalent R-value of 30. Because final grades 
are not yet determined, subgrade soils will be evaluated during performance of a design 
level geotechnical report grading or during construction to determine R-Value strength 
characteristic. If required, recommendations to upgrade subgrade soils to an equivalent R-
Value of 30 will be provided.   
 
If clay soils with a plasticity index between 16 and 20 15 are encountered at subgrade 
they should be over excavated at least 1½ foot cut below subgrade elevation and 
replaced with structural fill.  This separation layer should be increased to 2 feet within 
areas where the plasticity index exceeds 20. 
 
All roadway construction shall be in accordance with the approved plans and the Standard 
Specifications for Public Works Construction. Roadway subgrade shall be prepared in 
accordance with the requirements of this report. The upper 2-inches of the pavement mat shall 
use AC-20P oil.  The Contractor should submit a pavement mix design to the Owner, for 
approval, at least 5 working days prior to paving.  When pavement is placed directly adjacent 
to concrete flatwork, the finish compacted grade of the pavement be at least ¼ to ⅜ of an inch 
higher than the edge of adjacent concrete surface.  This is to allow adequate compaction of 
the pavement without damaging the concrete. 
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Maintenance is mandatory to long-term pavement performance.  Maintenance refers to any 
activity performed on the pavement that is intended to preserve its original service life or load-
carrying capacity.  Examples of maintenance activities include patching, crack or joint sealing, 
and seal coats.   If these maintenance activities are ignored or deferred, premature failure of 
the pavement will occur. 
 
The cost associated with proper maintenance is generally much less than the cost for 
reconstruction due to the premature failure of the pavement. Therefore, since pavement 
quality is an integral consideration in the formulation of our design recommendations, we 
strongly recommend the owner/project manager implement a pavement management 
program. 
 
Premature failure of asphaltic concrete frequently occurs adjacent to poorly graded ponding 
areas and/or landscape areas. Failures may occur due to excessive precipitation, irrigation 
and landscaping water infiltrating into the subgrade soils causing subgrade failure. As such, in 
areas where the design team suspects that saturation of the subgrade soils beneath asphaltic 
pavement may occur, it is strongly recommended the owner/project manager install a subdrain 
system to eliminate the potential for saturation of subgrade soils.  The subdrain system should 
discharge into a permanent drainage area that will not impede drainage flow to cause the 
system to back-up and/or clog.  Appropriate maintenance procedures should be implemented 
to ensure the subdrain system does not plug and allow for proper drainage of surface and 
subsurface water beneath paved areas.  Subdrain location and configuration should be 
evaluated once final grading and landscaping plans have been prepared.  The project civil 
engineer and landscape designer should review all potential areas for subdrain installation. 
 
CONSTRUCTION OBSERVATION AND TESTING SERVICES 
The recommendations presented in this report are based on the assumption that the 
contractor performs his work as required by the project documents and that owner/project 
manager provides sufficient field-testing and construction review during all phases of 
construction.  Prior to construction, the owner/project manager should schedule a pre-job 
conference including, but not limited to, the owner, architect, civil engineer, the general 
contractor, earthwork and materials subcontractors, building official, and geotechnical 
engineer. It is the owner's/project manager responsibility to set-up this meeting and contact all 
responsible parties.  The conference will allow parties to review the project plans, 
specifications, and recommendations presented in this report, and discuss applicable material 
quality and mix design requirements.  All quality control reports should be submitted to the 
owner/project manger for review and distributed to the appropriate parties. 
 
During construction, James Edward Engineering, Inc. should have the opportunity to provide 
sufficient on-site observation of site preparation and grading, over-excavation, fill placement, 
foundation installation, and paving.  These observations would allow us to document that the 
geotechnical conditions are as anticipated and that the contractor's work meets with the 
criteria in the approved plans and specifications. 
 
STANDARD LIMITATION CLAUSE 
This report has been prepared in accordance with generally accepted local geotechnical 
practices.  The analyses and recommendations submitted are based upon field exploration 
performed at the locations shown on Plate A-1 – Site Map and Approximate Exploration 
Locations of this report.  This report does not reflect soils variations that may become evident 
during the construction period, at which time re-evaluation of the recommendations may be 
necessary.  We recommend our firm be retained to perform construction observation in all 
phases of the project related to geotechnical factors to document compliance with our 
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recommendations.  The owner/project manger is responsible for distribution of this 
geotechnical report to all designers and contractors whose work is related to geotechnical 
factors. 
 
All plans and specifications should be reviewed by the design engineer responsible for this 
geotechnical report, to determine if they have been completed in accordance with the 
recommendations contained in this report, prior to submitting to the building department for 
review.  It is the owner's/project manager responsibility to provide the plans and specifications 
to the engineer.  
 
Water level readings were made on the date shown on Plate A-3 (Logs of Test Borings) and 
Plate A-4 (Logs of Test Pits) of this report.  Fluctuations in the water table may occur due to 
rainfall, temperature, seasonal runoff or adjacent irrigation practices.  Construction planning 
should be based on assumptions of possible variations. 
 
This report has been prepared to provide information allowing the architect and engineer to 
design the project.  The owner/project manager is responsible for distribution of this report to 
all designers and contractors whose work is affected by geotechnical aspects.  In the event of 
changes in the design, location, or ownership of the project after presentation of this report, 
our recommendations should be reviewed and possibly modified by the geotechnical engineer.  
If the geotechnical engineer is not accorded the privilege of making this recommended review, 
he can assume no responsibility for misinterpretation or misapplication of his 
recommendations or their validity in the event changes have been made in the original design 
concept without his prior review.  The engineer makes no other warranties, either expressed or 
implied, as to the professional advice provided under the terms of this agreement and included 
in this report. 
 
This report was prepared by James Edward Engineering, Inc. for the account North Valley 
Investment Group, LLC.  The material in it reflects James Edward Engineering Inc.’s best 
judgment in light of the information available to it at the time of preparation.  Any use which a 
third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties.  James Edward Engineering Inc. accepts no responsibility 
for damages, if any, suffered by any third party as a result of decisions made or actions based 
on this report. 
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B- Grain Size Distribution
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution
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B- Grain Size Distribution
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GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 6

SAMPLE TYPE
DateHour D - DRY

2/8/2005

SC

B

SP-SM

1½' -3': Poorly Graded Sand with Silty and Gravel
(SP-SM), slightly moist, medium dense, brown.

CL

B 16

V

3'-10 ½': Sandy Lean Clay (CL), very moist, stiff, brown.

47.9 A,B

Bottom of Test Pit @ 10½ Feet
No Free Water Encountered



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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NOTE: Excavation difficult at 8 feet.

NOTE: Occasional gravel and isolated small cobbles
below 9 feet.
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

5010' (USGS Topo)
Cat 420D
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B

0-11½': Silty Sand (SM), moist, medium dense to
dense, brown, trace gravel.

M

LOG OF TEST PIT NO.  7

SAMPLE TYPE
DateHour D - DRY

2/8/2005 C - CME Sample R - Rotary Cuttings

Bottom of Test Pit @ 11½ Feet

18

M - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

SM



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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9475 Double R Boulevard, Suite 7
Reno, Nevada 89521
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V-VERY MOIST

LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4960' (USGS Topo)
Cat 420D
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0-11': Silty Sand (SM), moist, dense to medium dense,
brown.
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Bottom of Test Pit @ 12 Feet

C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 8

SAMPLE TYPE
DateHour D - DRY

2/8/2005

No Free Water Encountered

SC
11'-12:  Clayey Sand (SC), moist, dense to medium 
dense, brown.

M



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D
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C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO.  9

SAMPLE TYPE
DateHour D - DRY

2/8/2005

18.2 A,B

0-10': Fat Clay (CH), slightly moist to moist, medium stiff
to stiff, brown, roots to 2½ feet.

S to M



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D
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C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 10

SAMPLE TYPE
DateHour D - DRY

2/8/2005

A,B

No Free Water Encountered

> 4

> 4

Bottom of Test Pit @ 10 Feet

0.5

0-10': Sandy Lean Clay (CL), slightly moist to moist,
stiff, brown, moderate root growth to 1 foot', occasional
roots from 1 to 1½ feet.



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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2/8/2005 EXPLORATION EQUIPMENT:

4925' (USGS Topo)
Cat 420D
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22

V-VERY MOIST

LABORATORY TESTS

2/8/2005 C - CME Sample

M to S

R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

B

Bottom of Test Pit @ 10 Feet

0-8': Sandy Lean Clay (CL), moist to slightly moist, stiff,
brown, occasional organics in upper 12 inches.

LOG OF TEST PIT NO.  11

SAMPLE TYPE
DateHour D - DRY

S

8'-10': Silty Sand (SM), slightly moist, medium dense,
brown.

14.7 A,B
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4930' (USGS Topo)
Cat 420D
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V-VERY MOIST
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B

B

0-8': Clayey Sand (SC), moist to slightly moist, dense to
very dense, brown, moisture decreases with depth, roots
in top 1 foot.

NOTE: Slightly cemented with isolated Clay interbeds at
5 feet.

C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO.  12

SAMPLE TYPE
DateHour D - DRY

2/8/2005

Bottom of Test Pit @ 9½ Feet 
No Free Water Encountered

CL M
8'-9½': Sandy Lean Clay (CL), moist, stiff, brown, with
interbeds of poorly graded sand.



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D
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M to S

C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 13

SAMPLE TYPE
DateHour D - DRY

2/8/2005

~ 1½

 ~ 2

> 4

CH

B

0-10': Fat Clay (CH), moist to slightly moist, stiff, brown,
minor organics.

25.5 A,B

Bottom of Test Pit @ 10 Feet
No Free Water Encountered



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/8/2005 EXPLORATION EQUIPMENT:

4925' (USGS Topo)
Cat 420D
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M/D

0-12': Fat Clay (CH), moist, medium stiff to stiff, brown.

NOTE: Moisture decreases with depth.

B

R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO.  14

SAMPLE TYPE
DateHour D - DRY

2/8/2005 C - CME Sample

A,B

Bottom of Test Pit @ 10 Feet
No Free Water Encountered



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/9/2005 EXPLORATION EQUIPMENT:

4940' (USGS Topo)
Cat 480D
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S

0-10': Silty Sand (SM), slightly moist, loose near the
surface grading to medium dense to dense, brown, roots
to 1 foot, moderate vegetation.

Bottom of Test Pit @ 10 Feet

C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

No Free Water Encountered

LOG OF TEST PIT NO. 15

SAMPLE TYPE
DateHour D - DRY

2/9/2005

SM

B 29



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

Bottom of Test Pit @ 9 Feet
No Free Water Encountered
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SM

2½-4': Silty Sand (SM), moist to slightly moist, dense,
brown, slightly cemented.

D
ep

th
 in

 F
ee

t

3

1

2

U
ni

fie
d 

S
oi

l 

Visual Description
C

la
ss

ifi
ca

tio
n

M
oi

st
ur

e

G
ra

ph
ic

al
 L

og

1124.01PROJECT NUMBER:

6

PROJECT NAME:
LOCATION:
DATE:

Lemmon Valley Parcels

S
am

pl
e

S
am

pl
e 

Ty
pe

S
am

pl
e 

N
o.

NE- No Free Water Encountered

9

V-VERY MOIST
S- SLIGHTLY MOIST
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Plate

C - CME Sample R - Rotary Cuttings

A-4

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

SURFACE ELEVATION:See Site Plan
2/9/2005 EXPLORATION EQUIPMENT:

4930' (USGS Topo)
Cat 480D

LABORATORY TESTS

27.5 A,B

4'-9':  Fat Clay (CH), moist, stiff, green/gray.

LOG OF TEST PIT NO. 16

SAMPLE TYPE
DateHour D - DRY

2/9/2005
W - WET

CH

30
M

0-2½': Silty Sand (SM), moist, loose to medium dense,
brown.
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M to S
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

LABORATORY TESTS

B

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

Bottom of Refusal Met @ 8 Feet
No Free Water Encountered

V-VERY MOIST

5

SM

7

8

0-8': Silty Sand (SM), moist to slightly moist, loose to
dense, brown, organics upper 1 foot. 

NOTE: Test pit near outcrop of granite bedrock, hard,
strong, little weathering, excavates to a Sandy Gravel
consistency
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SURFACE ELEVATION:See Site Plan
2/9/2005 EXPLORATION EQUIPMENT:
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C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO.  17

SAMPLE TYPE
DateHour D - DRY

2/9/2005



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521
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Bottom of Test Pit @ 11½ Feet 
No Free Water Encountered

B 41

B 42
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NE- No Free Water Encountered
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B 43

M/S

0-11½': Fat Clay (CH), moist to slightly moist, medium
stiff, brown, roots to 18 inches.
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Lemmon Valley parcels
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SURFACE ELEVATION:See Site Plan
2/9/2005 EXPLORATION EQUIPMENT:

4950' (USGS Topo)
Cat 480D
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LOG OF TEST PIT NO. 18

SAMPLE TYPE
DateHour D - DRY

2/9/2005 C - CME Sample R - Rotary CuttingsM - MOIST
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

0-10': Silty Sand (SM), moist, medium dense to dense,
brown, organics in upper 1 foot.

Becomes dry

Bottom of Test Pit @ 10 Feet

SM
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M/D

No Free Water Encountered

C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 19

SAMPLE TYPE
DateHour D - DRY

2/9/2005



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

B
NOTE: Color change to green at 6 feet.

Bottom of Test Pit @ 10 Feet.
No Free Water Encountered
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LABORATORY TESTS

SURFACE ELEVATION:See Site Plan
2/11/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D
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C - CME Sample R - Rotary CuttingsM - MOIST
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22.4 A,B

LOG OF TEST PIT NO. 20

SAMPLE TYPE
DateHour D - DRY

2/11/2005

SC-SM

CH

0-1½’: Silty Clayey Sand (SC-SM), wet to moist, loose
to medium dense, brown.W to M

46

1½’-10': Fat Clay with Sand (CH), moist, stiff, brown.



A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

2'-10': Lean Clay with Sand (CL), moist, stiff, brown.

SC W/M

0-2': Clayey Sand (SC), wet to moist, loose to medium
dense, brown, isolated roots to 1 foot.

CL

B 48
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NE- No Free Water Encountered
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V-VERY MOIST
S- SLIGHTLY MOIST

M - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE C - CME Sample

Reno, Nevada 89521

15.9 A,B

Plate
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R - Rotary Cuttings

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7

SURFACE ELEVATION:See Site Plan
2/11/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D

LOG OF TEST PIT NO. 21

SAMPLE TYPE
DateHour D - DRY

2/11/2005
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

B 50

0-9': Clayey Sand (SC), moist to slightly moist, medium
dense, brown.

LABORATORY TESTS

11.4 A,B

Phone 775.828.1866      Fax 775.828.1871

Bottom of Test Pit @ 9 Feet
No Free Water Encountered
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I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

SURFACE ELEVATION:See Site Plan
2/11/2005 EXPLORATION EQUIPMENT:

4920' (USGS Topo)
Cat 420D
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

CH

Bottom of Test Pit @ 10½  Feet
No Free Water Encountered
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M

2'-10½':  Fat Clay with Sand, moist, stiff, green.

SM
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W

V-VERY MOIST

R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 23

SAMPLE TYPE
DateHour D - DRY

2/11/2005 C - CME Sample

A,B

0-2': Silty Sand (SM), loose, wet, brown, perched water
@ contact 2 feet, organics to 1 foot.
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
T- 3" O.D. Thin-Walled Shelby Tube DS - Direct Shear

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard, Suite 7
Reno, Nevada 89521

NOTE: Color change from brown to gray/green with
depth.

Bottom of Test Pit @ 10  Feet
No Free Water Encountered

CH

B

3-10': Fat Clay with Sand (CH), moist, stiff,
brown/green.

SM W

0-3': Silty Sand (SM), wet, loose to medium dense,
brown, isolated roots at 1 foot.
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C - CME Sample R - Rotary CuttingsM - MOIST

GROUNDWATER & SOIL MOISTURE
Depth

NE

LOG OF TEST PIT NO. 24

SAMPLE TYPE
DateHour D - DRY

2/11/2005





Project No.:
Date: 7/25/2005

1124.019475 Double R Boulevard, Reno, NV

UNIFIED SOIL CLASSIFICATION    
AND                            

KEY TO SOIL DESCRIPTION

LEMMON VALLEY PARCELS

NOTE: Percentages are presented within soil description for soil
horizon with laboratory tested soil samples.

          FINE SAND

Plate     
A-6

JAMES                 
EDWARD          
ENGINEERING

NO. 40 TO NO. 200
MINUS  NO. 200 SIEVEFINES (SILT OR CLAY)

Phone (775) 828.1866 Fax (775) 828.1871

Geotechnical Investigation

LIQUID LIMIT (LL)

LITTLE
SOME
MOSTLY

DESCRIPTION OF ESTIMATED PERCENTAGES OF 
GRAVEL, SAND, AND FINES

15% - 20%
30% - 45%

50% - 100%

GRAVEL            
MORE THAN HALF

COARSE FRACTION
IS LARGER THAN

NO. 4 SIEVE

SAND              
MORE THAN HALF 

COARSE FRACTION 
IS SMALLER THAN 

NO. 4 SIEVE

TRACE
FEW

Particles are present but est. < 5%
5% - 10%

SILT AND CLAY

LIQUID LIMIT 50% OR LESS

SILT AND CLAY

LIQUID LIMIT GREATER THAN 50%

CLEAN SANDS
WITH LITTLE
OR NO FINES
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          COARSE SAND
          MEDIUM  SAND

          FINE GRAVEL 3/4 IN. TO NO. 4 SIEVE
SAND NO. 4 TO NO. 200

NO. 4 TO NO. 10
NO. 10 TO NO. 40

SOIL COMPONENT PARTICLE SIZE RANGE
COBBLES ABOVE 3 INCHES

SILTS &
CLAYS

SPT BLOW*
COUNTS (N)

SANDS &
GRAVELS

SPT BLOW*
COUNTS (N)

3 IN. TO 3/4 IN.

* The Standard Penetration Resistance (N) In blows per foot is obtained by
the ASTM D1585 procedure using 2” O.D., 1 3/8” I.D. samplers.

HARD 30 +

GRAVEL 3 IN. TO NO. 4 SIEVE
          COARSE GRAVEL

DEFINITIONS OF SOIL FRACTIONS

VERY DENSE

11 - 30
STIFF 9 - 15 DENSE 31 - 50

50 +16 - 30VERY STIFF

5 - 8 

VERY SOFT VERY LOOSE 0 - 4
LOOSE 5 - 103 - 4

MEDIUM DENSE

PEAT AND OTHER HIGHLY ORGANIC SOILSHIGHLY ORGANIC SOILS

CONSISTENCY RELATIVE DENSITY

PL
AS

TI
C

IT
Y 

IN
D

EX
 (P

I)

0 - 2
SOFT

MEDIUM STIFF

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
FINE SANDY OR SILTY SOLID, ELASTIC SILTS
INORGANIC CLAYS OR HIGH PLASTICITY, FAT CLAYS

ORGANIC SILTS OR CLAYS MEDIUM TO HIGH
PLASTICITY

MH

ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDS AND GRAVELS
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
ORGANIC SILTS OR CLAYS OF LOW PLASTICITY

WELL GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
POORLY GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
SILTY GRAVELS, SILTY GRAVELS WITH SAND

CLAYEY GRAVELS, CLAYEY GRAVELS WITH SANDGC

GW

GP

GRAVELS WITH
OVER 12% FINES

CLEAN SANDS WITH
LITTLE OR NO FINES

SANDS WITH SM

SC

GM
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WELL GRADED SANDS WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
POORLY GRADED SAND WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
SILTY SANDS WITH OR WITHOUT GRAVEL

CLAYEY SANDS WITH OR WITHOUT GRAVELOVER 12% FINES

SW

SP

MAJOR DIVISION TYPICAL NAMES
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