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GEOTECHNICAL INVESTIGATION 
COLD SPRINGS DRIVE HOMES 

RENO, NV 
 
 
 I.   INTRODUCTION 
 
A. Project Description 

 

This report presents the results of our Geotechnical Investigation to evaluate 18030 Cold Springs Drive 

for housing development in Reno, NV.  Exploration, laboratory testing and engineering analyses were 

conducted to provide geotechnical recommendations for the design and construction of the project. 

 

The subject property is located at 18030 Cold Springs Drive, directly south of the intersection of Kettle 

Rock Drive. Property is undeveloped land situated between existing home developments. On the west 

side there are a mixture of stick built and manufactured homes with only a single undeveloped parcel. The 

north side is adjacent to developed road, Cold Springs Drive, separating the property from tract housing. 

The east side is manufactured homes with two northern parcels undeveloped. Southeast is more tract 

housing and directly south is undeveloped land between the proposed site and the developed road, Village 

Pkwy. The subject property is positioned approximately 1500 ft. north of White Lake, a dry lake. There 

are two drainage swales running directly from the housing tract southeast of the subject property and they 

span the undeveloped land, sloping toward the dry lake, but no drainage running directly through the 

proposed site. Aside from a small, abandoned pump house structure, there is no other demo work required 

to begin project. Vegetation is comprised of medium native brush on the southern end of the property, and 

more dense tall native brush on the entire western portion of the property. Site is primarily flat and 

gradual slope to the south, with no significant grading concerns. The site is located within Section 20, 

Township 21 North, Range 18 East in Reno, NV.  Sheet 1 presents a vicinity map. Sheet 2 presents the 

project site with test pit locations. 

 

It is our understanding that the proposed development will entail the construction of single-family homes, 

also requiring newly developed roads to gain direct access from Cold Springs Drive. In addition, utility 

services will need to be brought in from the adjacent road access.  

 

The site will have access from Cold Springs Drive in Reno, NV. Site is easily accessible with no need for 

4WD vehicle. Winter access is not of any concern as the subject property is in a primarily flat location 

and not at any extreme elevation with respect to surrounding areas.  
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B. Purpose and Scope 

 

The purpose of this investigation was to determine subsurface soil and bedrock conditions and to provide 

geotechnical design criteria for the proposed housing development. The scope of this investigation 

included surface reconnaissance, subsurface exploration, analysis of field and laboratory data, research of 

pertinent geologic literature and report preparation. This report provides conclusions and 

recommendations concerning: 

 General subsurface conditions and geology 

 Site preparation and earthwork 

 Engineering properties of the soils and bedrock that will influence design of future structures, 

including :  

 

 Bearing capacities 

 Settlement potential 

 Lateral earth pressures 

 Portland cement concrete 

 Asphalt concrete 

 Seismic design criteria 

  

C. Field Exploration and Laboratory Testing 

 

Summit Engineering Corporation conducted the subsurface investigation by excavating 5 exploratory test 

pits and one infiltration pit to depths of up to 10 feet below existing grade.  The exploratory test pits  were 

excavated with a YANMAR Vi055 excavator.  Representative samples of the soil were collected from the 

test pits.  Selected samples were tested at Summit’s laboratory and other outside laboratories.  A 

Professional Engineer supervised the logging of the subsurface conditions encountered.  Sheet 1 shows 

the vicinity map and Sheet 2 presents a site map with the locations of the test pits.  Sheet 3 shows the 

geologic data surrounding the site. Sheet 4 shows the faults in the surrounding area.  Sheets 5 through 10 

display the logs of soils and bedrock encountered in the excavations.  Sheet 11 provides a key to the 

excavation logs as well as a copy of the Unified Soil Classification System used to identify the site soils.  

Sheet 12 provides the results to the sieve value for the samples.  Sheet 13 provides the results to the 

plastic index for the four samples. Sheet 14 provides the results to the resistance value for one sample.  

Sheet 15 provides the results for a sulfate sample.  
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Representative bulk samples were taken from the excavations every two feet of depth or every significant 

lithologic change.  Representative samples were tested as follows: 1) sieve analyses tests (ASTM D422); 

2) moisture content tests (ASTM D2216); 3) Atterberg limits tests (ASTM 4318), to confirm field soil 

classifications; 4) an R-value test (ASTM D2844) to determine a flexible pavement structural section; and 

5) a soluble sulfates test to determine if the native soils are reactive with Portland cement concrete.  The 

index test results can be used to estimate engineering properties of the native soil/bedrock.  Results of the 

laboratory tests are displayed on the test pit logs and presented independently in Sheets 5 through 10.  All 

laboratory testing was conducted in accordance with the applicable standards.   
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II. DISCUSSION 

 

A. Site Description 

 

The proposed site is located within Reno, NV at the central to western portion of Cold Springs, just north 

of White Lake. The site is undeveloped flat land surrounded by developed homes. The site consists 

primarily of undisturbed native soils and dense native brush. Surrounding the subject site are adjacent 

developed and undeveloped parcels along with the developed road, Cold Springs Drive. 

 

B. Site Geology 

 

The proposed project site is located inside of Reno, NV. The most current geologic area map is Geologic 

Map of the  Reno NW Quadrangle, Nevada. Soeller, S.A., and Nielson, R.C.  The rock types encountered 

were identified by those authors as the following: 

 

Qfs:  Alluvial-fan deposits: Pale to dark yellowish-brown 

Qfb:      Sand, sandy pebble gravel, and granule gravel.   

 

The site has been mapped by F.E.M.A. (Federal Emergency Management Agency Map Number 

32031C2825H) as being in Zone X.  Zone X is described as an “area of minimal flood hazard.”  

 

C. Regional Seismicity 

 

The property, according to International Building Code 2018/ASCE 7-16 maps, may be subject to strong 

seismic acceleration, 0.512g (S1) ground acceleration, a major seismic event.  The effect of seismic shaking, 

therefore, is an important consideration. 

 

The site has native soil profile D.  The following table summarizes seismic design parameters for the 

2018 International Building Code/ ASCE 7-16 criteria for structural design of the project: 
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IBC SEISMIC DESIGN 
 

Site Class  D 
Soil Profile Type Stiff Soil- Default 

Soil Shear Wave Velocity (ϋs) 600 to 1200 ft/s 
Standard penetration resistance (N) 15 to 50 
Soil undrained shear strength (su) 1000 to 2000 psf 

Site Coefficient (Fa) w/ short accel. (ss) 1.2 
Site Coefficient (Fv) w/ 1-sec. accel. (s1) * 

Max. ground motion, 0.2-sec SA (Ss), %g 1.55 
Max. ground motion, 1.0-sec SA (S1), %g 0.512 

Design acceleration, SDS, g 1.24 
Design acceleration, SD1, g * 

NOTE  *: Structural Engineer shall determine these values in accordance with ASCE 7-16, Section 11.4.8, Exception 2. 
 

The site is located in Cold Springs portion of Reno, NV, positioned between White Lake and Cold Springs 

Drive. Earthquake activity is difficult to predict and it is not known which documented fault system may 

produce an earthquake event and associated surface rupture.  Current research by the Nevada Bureau of 

Mines and Geology and the University of Nevada, Reno indicates that a local earthquake event of Richter 

scale magnitude 7.0 would not be unlikely to occur in the next 50 years. 
 

At the present time, there are not any local codes that provide guidelines for the evaluation of seismic risk or 

surface rupture hazard associated with Quaternary (Holocene and Pleistocene) faults, except a minimum 50 

foot set back from occupied structures.  The State of Nevada requires the use of seismic provisions set by 

the IBC, as well as adoptions of appropriate local standards (NRS 278.580.5).  For the purposes of assessing 

seismic hazard and potential fault rupture hazard, standard engineering practice is to pursue the most 

diligent investigation of those faults deemed to be most likely to be active.  Most geological consultants in 

Nevada follow the conventions established by the Nevada Earthquake Safety Council, whose guidelines are 

based on the Alquist-Priolo Act of 1972 in California.  Per these guidelines, faults with evidence of 

movement in Holocene time (past 12,000 years) are considered “Holocene active”. Those faults with 

evidence of displacement during Late Pleistocene time (10,000 to 130,000 years ago) would be 

considered “Late Quaternary active”.  Faults with evidence of last displacement having occurred during 

middle and early Quaternary time (130,000 years to 1,600,000 years ago) are considered “Quaternary 

Active Faults” (formerly “potentially active”).  Faults with last displacement older than 1,600,000 years 

are deemed “inactive”.  Active faults are afforded a greater degree of study and analysis than those regarded 

as inactive.  Normally, any fault suspected of being active, as demonstrated by offset of the argillic (topsoil) 

horizon, poses a greater risk to development and requires a minimum setback of 50 feet for occupied 

structures.  No mapped active faults cross the site or are within 50 feet of the site (Sheet 4) nor were 

any encountered during this investigation. The closest mapped active faults (<15,000 years) are 

approximately 2000 ft. east of the subject property. The proposed site location is probably at no greater 
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seismic hazard risk than any other comparable locations located in similar distances to faults identified in 

proximity. 

 

Occupied structures have been built over and adjacent to inactive faults in the greater Reno area for 

decades, without significant harm to residents from temblors affecting the area.  Building codes have 

evolved in recent years to provide adequate structural protection to residents for the level of tremors 

experienced to date.  Summit Engineering does not recommend siting occupied structures across any 

fault, regardless of activity classification. 

 

Groundwater was encountered at the lowest test pit elevation at a depth of 9 ft. during the exploratory 

work by Summit.  Liquefaction, a hazard in seismic zones where water-saturated, loose soils lose their 

bearing during seismic shaking, is not anticipated to be a problem on the project. 
 

D. Subsurface Materials and Conditions 

 

Based on a total of five exploratory test pits and one infiltration pit completed in this area, the native 

material appeared to be the only material present and there was no evidence of uncontrolled fill on the 

site. The native material was present throughout the test pits up to the depth of excavation. The majority 

of this material was silty sands (SM).  All material on-site meeting structural fill parameters in Appendix 

A will be suitable to be used to provide suitable support for proposed structures.  

 

Groundwater was encountered on the site.  Groundwater level is not anticipated to impact development of 

the site. 
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III. CONCLUSIONS AND RECOMMENDATIONS 

 

From a geotechnical engineering standpoint, it is our opinion that the site at 18030 Cold Springs Drive is 

suitable for the construction of the proposed housing development and associated improvements provided 

that the recommendations contained in this report are incorporated into design and construction.  The 

following sections present our conclusions and recommendations concerning the proposed project. 

 

A. Foundation Considerations 

  

Native non-expansive gravels and sands will be suitable to provide direct foundation support.  If any clay or 

expansive silts are found they should not be used to provide direct foundation support.  Analysis obtained 

from field and laboratory testing indicates native materials (silty sands (SM)) that can typically support up 

to 2,000 pounds per square foot for dead plus long term live loads, on spread type footings with less than 1 

inch of total settlement and less than 1/2 inch of differential settlement across the length of the structures. 

 

In silty sands (SM), passive soil resistance to lateral movement may be calculated using an equivalent fluid 

weight of 150 pounds per square foot per foot of depth and a coefficient of friction of 0.25.  Active lateral 

soil pressure may be calculated using an equivalent fluid weight of 45 pounds per square foot per foot of 

depth.  The at-rest soil pressure may be calculated using an equivalent fluid pressure of 60 pounds per 

square foot per foot of depth.  These values assume that the native non-expansive granular soils and bedrock 

will provide direct foundation support.   

 

B. Grading and Filling 

 

Any uncontrolled fill materials and clayey sand, if encountered, shall be removed prior to placing any fill.  

These materials are unsuitable for use as fill in structural areas due to the amount of deleterious materials 

observed.  Therefore, these materials shall only be placed as the final lift of fill in landscaped areas. 

 

All areas that are to receive fill or structural loading shall be scarified to a depth of at least 12 inches, 

moisture conditioned to within 2 percent of optimum, and re-compacted to at least 90 percent relative 

compaction (ASTM D 1557).  If the native subgrade is too coarse to density test, then moisture conditioning 

and compaction shall be completed to the satisfaction of the Geotechnical Engineer.  A proof rolling 

program of a minimum 5 complete passes with a minimum 10 ton roller or a Cat 825 self propelled 

sheepfoot may be acceptable.  For footing trenches, 3 complete passes with hand compactors may be 

adequate.  
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All fill, except rock fill (<30% retained on the ¾” sieve), shall be placed in 12-inch maximum lifts, moisture 

conditioned to within 2 percent of optimum, and compacted to at least 90 percent (ASTM D1557).  It is 

anticipated that many of the on-site materials will be amenable to density testing.    

 

In structural areas, the maximum particle size shall be 12 inches.  This material shall be placed in 12 inch 

lifts (maximum) moisture conditioned and compacted to the satisfaction of the Geotechnical Engineer.  Care 

should be taken to insure that voids between cobbles and boulders are filled with finer materials.  Five 

complete passes with a minimum 10 ton roller or a Cat 825 Sheepsfoot compactor may achieve adequate 

compaction.  Acceptance of the density requirements shall be by observation of lift thickness, moisture 

conditioned, and applied compaction effort. 

 

Any imported material for use in structural areas shall meet the specifications of Appendix A, Section 3.2 

“structural fill material”.  (Per the Standard Specifications for Public Works Construction 2016). 

 

The following guideline specification is provided if it is decided to import structural cap material to the site. 

 
  Sieve Sizes     Percentage Passing (by weight) 
 
   6 Inch       100 
   3/4 Inch      70-100 
   No. 40       15-50 
   No. 200      10-30  
   
   Liquid Limit (max.)     38  
   Plastic Index (max.)     15  
   Expansion Index (max.)     20 
   R-value (min.)      30 
 

All imported structural cap material shall be moisture conditioned to within 2 percent of optimum and 

placed in 12 inch (max) finished lifts and compacted to a minimum 90 percent compaction relative to 

ASTM D 1557. 

 

C. Surface and Subsurface Drainage 

 
Surface drainage shall be diverted away from all buildings and not be permitted to pond or pool adjacent to 

foundations.  It is recommended that all crawlspaces be lined with Visqueen sheeting, and that positive 

crawlspace drainage be provided to a collection point.  A small diameter pipe (2 to 4-inch) may be placed 

beneath and perpendicular to the footing, sloped to drain to daylight, or the drain rock bedding of the sewer 

service lateral to the street may be utilized to drain the crawlspace.  Slab-on-grade foundation systems may 

require subsurface drainage dependent on conditions encountered during grading.  The Geotechnical 
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Engineer shall determine whether subsurface drainage is required at that time. 

 

Grading plans should be designed to minimize the potential for infiltrated precipitation or yard irrigation to 

migrate laterally and down slope along the cut/fill interface and surfacing in down slope lots.  Roof gutters 

and downspouts are recommended to discharge water well away from foundation areas. 

 

D. Slope Stability and Erosion Control 

 

The results of our exploration and testing indicate that 2:1 (H:V) slopes will be stable for on-site materials in 

cut and fill.  All cut and fill slopes should incorporate brow ditches to divert surface drainage away from the 

slope face.  Any major cut or fill slopes shall include mid-height benches in accordance with International 

Building Code standards. 

 

The potential for dust generation, both during and after construction, is moderately high at this project.  Dust 

control will be mandatory on this project in order to comply with air quality standards.  The contractor shall 

submit a dust control plan and obtain the required permit from Washoe County prior to commencing site 

grading. 

 

Stabilization of all slopes and areas disturbed by construction will be required to prevent erosion and to 

control dust.  Stabilization may consist of riprap, re-vegetation and landscaping, or dust palliative.  Slopes 

steeper than 3:1 (H:V) will require stabilization. 

 

E. Trenching and Excavation 

 

All trenching and excavation shall be conducted in accordance with all local, state, and federal (OSHA) 

standards.  In general, all soil encountered during exploration meets the criteria for OSHA Type C soils.  

Any oversized material loosened during excavation will require scaling prior to permitting workmen to enter 

the trench. 

 

Any area in question should be examined by the Geotechnical Engineer.  The following table is reproduced 

from Occupational Safety and Health, Subpart P, 1926.652, Appendix B: 
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TABLE B-1 
 
 MAXIMUM ALLOWABLE SLOPES 
 

 

SOIL OR ROCK TYPE 
 
MAXIMUM ALLOWABLE SLOPES (H:V) [1]  FOR 
EXCAVATIONS LESS THAN 20 FEET DEEP [3] 

 
STABLE ROCK 
TYPE A [2] 
TYPE B 
TYPE C 

 
VERTICAL               (90) 
3/4:1                           (53) 
1:1                              (45) 
1 1/2:1                        (34) 

 
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. A short-term maximum allowable slope of 1/2 H:1V (63) is allowed in excavations in Type A soil 

that are 12 feet (3.67 m) or less in depth.  Short-term maximum allowable slopes for excavations 
greater than 12 feet (3.67 m) in depth shall be 3/4 H:1V (53). 

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 
professional engineer. 

 

Bedding and initial backfill over the pipe will require import to meet the specifications of the utility having 

jurisdiction.  On-site soils may be used for trench backfill, provided particles over 4 inches in diameter are 

removed.  Imported structural cap material or native silty sands or native gravels will be required within 3 

feet below bottom of footing and 2 feet below bottom of pavement subgrade.  All trench backfill shall be 

placed in 8 inch (max.) finished lifts, moisture conditioned to within 2 percent of optimum, and densified to 

at least 90 percent relative compaction (ASTM D1557).  If metal pipes are to be utilized, corrosion 

protective measures shall be taken. 

 

F. Asphaltic Concrete Design   

 
The site is currently in the City of Reno. For the light traffic flow and street parking area the anticipated 

equivalent 18,000 pound Single Axle Load (ESAL) is 113,264. This is based on an assumed 1495 light 

vehicle  and 50 3-axle or more (including school buses and waste disposal truck) trips per day.  A proposed 

structural section for this area is to be 4 inches of asphalt on 8 inches of aggregate base rock, and which is 

more than sufficient to support the anticipated traffic of passenger vehicles. The resultant “R” value tested 

for the light traffic private parking area subgrade is 8 (Sheet 14).  A Type 3 (1/2 inch size) mix is 

recommended for the parking areas for a smoother, more flush finished surface, which is less susceptible to 

moisture penetration.  A 50 Blow, Marshall mix design with 2-4 percent air voids is recommended for this 
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project.  The use of PGG4-28NV is also recommended in order to increase the resistance to thermal 

cracking and help reduce pavement maintenance over the life of the pavement.  A mix design shall be 

submitted to the Geotechnical Engineer for approval one week prior to paving.   

 

Subgrade material that meets structural requirements, shall be scarified to a minimum depth of 6 inches, 

moisture conditioned to within 2 percent of optimum, and compacted to at least 90 percent.  If structural 

requirements are not met, all areas should receive 2 feet of structural material.  Aggregate base materials 

shall be Type 2, Class B.  The aggregate base materials shall be approved by the Geotechnical Engineer 

prior to incorporation into the pavement structure.  Aggregate base shall be moisture conditioned to within 2 

percent of optimum and compacted to at least 95 percent compaction (ASTM D 1557).   

 

G. Concrete Slabs 

Any dedicated concrete walkways and driveways should be directly underlain by aggregate base per City of 

Reno standards.  Decomposed granite, the same unit thickness as aggregate base, can be used in lieu of 

aggregate base under private walks and driveways.  The concrete mix design for exterior concrete shall have 

a minimum of 6 sacks of Portland cement, with a maximum water to cement ratio of 0.45, and air content 

between 4.5 and 7.5 percent.  This recommendation is to provide resistance to freeze-thaw cycles that occur 

in the Reno/Sparks area.  Additional requirements for exterior concrete are as follows:  

 

  Minimum compression strength = 4,000 psi,  

  Maximum slump = 4” 

 
Interior slab-on-grade and foundation concrete shall follow criteria established by the project structural 

engineer.  Soluble sulfates have a detrimental effect on Portland cement concrete.  One sample was taken 

from on-site yielded a < .01 percent water soluble sulfate (Sheet 14).  Therefore, the sulfate exposure is 

ranked “negligible”.  
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TABLE 1904.3 

REQUIREMENTS FOR CONCRETE EXPOSED TO SULFATE-CONTAINING SOLUTIONS 

SULFATE 
EXPOSURE 

WATER 
SOLUBLE 
SULFATE 
(SO4)IN 
SOIL, 
PERCENT 
BY 
WEIGHT 

SULFATE 
(SO4) IN 
WATER 
(ppm) 

 
CEMENT 
TYPE 
 
 
ASTM 
C150 

 
CEMENT 
TYPE 
 
 
ASTM 
C595 

 
CEMENT 
TYPE 
 
 
ASTM 
C1157 

MAXIMUM 
WATER-
CEMENTITIOUS 
MATERIALS 
RATIO, BY 
WEIGHT, 
NORMAL -
WEIGHT 
AGGREGATE 
CONCRETE a  

MINIMUM f’c 
NORMAL-
WEIGHT AND 
LIGHTWEIGHT 
AGGREGATE 
CONCRETE (psi)a 

Negligible 0.00 – 0.10 0 - 150 - - - - - 
Moderate 0.10 - 0.20 150 - 1,500 II II, IP (MS), 

IS(MS), 
P(MS), 
I(PM)(MS), 
I(SM)(MS) 

MS 0.50 4,000 

Severe 0.20 – 2.00 1,500   – 
10,000 

V - HS 0.45 4,500 

Very severe Over 2.00 Over 10,000 V plus 
pozzolan c 

- HS plus 
pozzolan d 

0.45 4,500 

 
For SI: 1 pound per square inch=0.00689 Mpa. 

a. A lower-water-cementitious materials ratio or higher strength may be required for low permeability or for protection against corrosion of 
embedded items or freezing and thawing (see Table 1904.2.2). 

b. Seawater. 
c. Pozzolan that has been determined by test or service record to improve sulfate resistance when used in concrete contain Type V cement. 
d. Pozzolan that has been determined by test or service record to improve sulfate resistance when used in concrete contain Type HS blended 

cement. 
 

 

Structural concrete mix designs for interior and private improvements only should meet one of the following 

criteria: 

 

TYPE OF CEMENT 

MINIMUM SACKS OF 

CEMENT PER CUBIC YARD 

(prior to replacement with fly ash) 

MAXIMUM WATER TO 

CEMENTIOUS MATERIALS 

RATIO 

Type II 6 0.5 

Type II and fly ash 5.5 0.53 

Type IP 5.5 0.53 

Type V 5.5 0.53 

Type V and fly ash 5.5 0.53 

 

Concrete mix designs shall be determined per Chapter 7 of “Design and Control of Concrete Mixtures” by 

the Portland Cement Association and as further modified by IBC 2012 standards, and submitted to the 

Geotechnical Engineer for approval at least one week prior to pouring the concrete.  
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Structural concrete mix designs for interior and private improvements only should meet one of the criteria 

found in the Portland Cement Association “Design and Control of Concrete Mixtures” Chapter 9, 2011.  

 

The Reno area is in a climatic zone of low humidity and concrete is susceptible to shrinkage cracking and 

curling during curing.  All concrete work shall follow the procedures of the American Concrete Institute. 

 

 

 

 

H. Anticipated Construction Problems 

 

The site has a strong potential for dust generation, and it will require constant dust suppression measures 

during construction. Test pits were backfilled with little compaction effort and should be taken into 

consideration during construction process. Groundwater was encountered at a depth that should not be an 

issue with scope of work, however it should be addressed if encountered at shallower depth than found 

during exploration. 
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 LIMITATIONS 

 
 

This report is prepared solely for the use of Summit Engineering’s client.  Any entity wishing to utilize this 

report must obtain permission from them prior to doing so.  Our services consist of professional opinions 

and recommendations made in accordance with generally accepted soil and foundation engineering 

principles and practices.  The analyses and recommendations contained in this report are based on our site 

reconnaissance, the information derived from our field exploration and laboratory testing, our understanding 

of the proposed development, and the assumption that the soil conditions in the proposed building and 

grading areas do not deviate from the anticipated conditions. 

 

Unanticipated variations in soil conditions could exist in unexplored areas on the site.  If any soil or 

groundwater conditions are encountered at the site that are different from those discussed in this report, our 

firm should be immediately notified so that our recommendations can be modified to accommodate the 

situation.  In addition, if the scope of the proposed construction, including proposed loads or structural 

location, changes from that described in this report, our firm should be notified. 

 

Recommendations made in this report are based on the assumption that an adequate number of tests and 

inspections will be made during construction to verify compliance with these recommendations.  Such tests 

and inspections should include, but not necessarily be limited to, the following: 

 

 . Review of site construction plans for conformance with soils investigation. 

 . Observation and testing during site preparation, grading, excavation and placement of fill. 

 . Observation and testing of materials and placement of asphalt concrete and site concrete. 

 . Foundation observation and review. 

 . Consultation as may be required during construction. 

 

The findings in this report are valid as of the present date; however, changes in the conditions of the 

property can occur with the passage of time, whether they are due to natural processes or to the works of 

man on this or adjacent lands.  In addition, changes in applicable or appropriate standards occur, whether 

they result from legislation or from the broadening of knowledge.  Accordingly, the findings in this report 

might be invalidated, wholly or partially, by changes outside of our control.  
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APPENDIX A 

SPECIFICATIONS FOR 

SITE PREPARATION, EXCAVATION, COMPACTION 

STRUCTURAL FILL AND SUBGRADE PREPARATION 

 

1.0 GENERAL 

 

 1.1 Standard Specifications - Where referred to in these specifications, "Standard 

Specifications" shall mean the Standard Specifications for Public Works Construction 

(2016 edition). 

 

 1.2 Scope - All work shall be done in accordance with the Standard Specifications except as 

may be modified by the specifications outlined below.  The work done under these 

specifications shall include clearing, stripping, removal of unsuitable material, excavation 

and preparation of natural soil, placement and compaction of on-site and/or imported fill 

material, or as specifically referred to in the plans or specifications. 

 

 1.3 Geotechnical Engineer - When used herein, Geotechnical Engineer shall mean the engineer 

or a representative under the engineer's supervision. The work covered by these 

specifications shall be inspected by a Geotechnical Engineer, who shall be retained by the 

Owner.  The Geotechnical Engineer will be present during the site preparation and grading 

to inspect the work and to perform the tests necessary to evaluate material quality and 

compaction. The Geotechnical Engineer shall submit a report to the Owner, including a 

tabulation of all tests performed. 

 

 1.4 Soils Report - A "Geotechnical Investigation" report, prepared by Summit Engineering 

Corporation, is available for review and may be used as a reference to the surface and 

subsurface soil and groundwater conditions on these projects.  The Contractor shall make 

his own interpretation with regards to the methods and equipment necessary to perform the 

excavations.   
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1.5 Percent Relative Compaction - Where referred to herein, percent relative compaction shall 

mean the in-place dry unit weight of soil expressed as a percentage of the maximum dry 

unit weight of the same material, as determined by ASTM D-1557, laboratory compaction 

test procedure.  Optimum moisture content is the moisture content corresponding to the 

maximum dry density determined by ASTM D-1557. 

 
2.0 SITE PREPARATION AND EARTHWORK 

 

 2.1 All earthwork and site preparation should be performed in accordance with the 

requirements of this report and attached specifications, and the Standard Specifications. 

 

 2.2 Clearing - Areas to be graded shall be cleared of brush and debris.  These materials shall be 

removed from the site and discarded by an acceptable means approved by the owner. 

 

 2.3 Stripping - Surface soils containing roots and organic matter shall be stripped from areas to 

be graded and stockpiled or discarded as specified by the plans and specifications or at the 

discretion of the owner.  Strippings may be used as the final lift of fill for areas to be 

planted. 

 

2.4 Dust Control - The contractor shall prevent and maintain control of all dust generated 

during construction in compliance with all federal, state, county, and city regulations.  The 

project specifications should include an indemnification by the contractor of the engineer 

and owner for all dust generated during the entire construction period. 

 

2.5 Materials - All material not suitable for use as structural fill, shall be removed from the sites 

by the Contractor, or placed in non-structural fill areas.  The Geotechnical Engineer shall 

determine the suitability of material for reuse as structural fill. 

 

 2.6 Ground Surface - The ground surface exposed by stripping and/or excavation shall be       

scarified to a minimum depth of 12 inches, moisture conditioned, by aerating or adding 

water, to within 2 percent of optimum moisture content and compacted to 90 percent 

relative compaction, unless otherwise specified. Compaction of the ground surface shall be 

approved by the Geotechnical Engineer prior to placement of fill, structural fill, aggregate 

base, and/or    Portland cement concrete. 
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 2.7 Backfill of test pits and trenches – Our exploration pits and trenches were backfilled 

without mechanical compaction. In structural areas, backfill in the pits should be removed 

and replaced in lifts with compactive effort. 

 

3.0 FILL MATERIAL 

 

 3.1 Fill material shall be free of perishable, organic material.  Rock used in the fill shall be 

placed in such a manner that no voids are present, either between or around the rock, after 

compacting the layer. 

 

 3.2 Structural Fill Material (SSPWC) - Material shall consist of suitable non-expansive soils 

having a plasticity index less than 12, and a minimum “R”-value of 30. The gradation 

requirements shall be as follows: 

 

    Sieve Sizes  Percentage Passing (by weight) 
 
         4"       100 
        3/4"     70 - 100 
        #40     15 - 50 
        #200     10 - 30 
 

  Materials not meeting the above requirements may be suitable for use as structural cap 

material at the discretion of the Geotechnical Engineer.  Samples of imported fill proposed 

for use as structural cap material shall be submitted to the Geotechnical Engineer and 

approved before it is delivered to a site. 

 

3.3 Rock Fill - Fill material containing over 30 percent (by weight) of rock larger than 3/4 

inches in greatest dimension is defined as rock fill. Rock Fill located five or more feet 

below finished grade may be constructed in loose lifts up to the maximum size of the rock 

in the material but not exceeding diameters of 18 inches. The voids around the rock in each 

rock fill lift shall be filled with granular material and fines and compacted to the 

satisfaction of the Geotechnical Engineer.  Rocks larger than 18 inches in diameter shall be 

placed in non-structural areas or in deep fills at the discretion of the geotechnical engineer.  

Care should be taken to fill all voids with finer grained materials.  No nesting of larger 

rocks shall be allowed.  Rock fill shall not be used for slab-on-grade construction without 

the approval of the Geotechnical Engineer.  The maximum allowable particle size shall be 
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decreased by the Geotechnical Engineer if the achieved compaction is not satisfactory to 

the Geotechnical Engineer or “nesting” is observed by the Geotechnical Engineer. 

 

4.0 EARTHWORK AND FILL PLACEMENT 

 

 4.1 Placement - Fill material shall be placed in layers that shall not exceed 12 inches of 

compacted thickness, unless otherwise approved by the Geotechnical Engineer.  Each layer 

shall be evenly spread and moisture conditioned to within 2 percent of optimum moisture 

content.  Unless otherwise specified, each layer of earth fill shall be compacted to 90 

percent relative compaction.  Compaction shall be approved by the Geotechnical Engineer. 

Rock fill shall be placed in accordance with the appropriate sections of the Standard 

Specifications.  Rock fill placement and compaction shall be approved by the Geotechnical 

Engineer.  Full time inspection of fill placement is required in structural areas and areas 

designated as dedicated improvement for the City of Reno, unless otherwise approved by 

the Engineer. 

 

 4.2 Keyways - Where the fill extends onto native slopes with gradients greater than 5:1, the fill 

shall be keyed into the native soils.  The keys will have a minimum width of equipment 

width or 10 feet, whichever is lesser, and constructed with a minimum 5 percent slope into 

the hillside. 

 

4.3 Compaction Equipment - The Contractor shall provide and use equipment of a type and 

weight suitable for the conditions encountered in the field.  The equipment shall be capable 

of obtaining the required degree of compaction in all areas including those that are 

inaccessible to ordinary rolling equipment. 

 

 4.4 Reworking  - When, in the judgment of the Geotechnical Engineer, sufficient compaction 

effort has not been used, or where the field density tests indicate that the required 

compaction or moisture content has not been obtained, subgrade and/or fill materials shall 

be reworked and compacted as needed to obtain the required density and moisture content. 

 This reworking shall be accomplished prior to the placement of fill, structural fill, 

aggregate base, and/or Portland cement concrete. 
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 4.5 Unstable Areas - If pumping or other indications of instability are noted, fill and/or 

subgrade materials shall be evaluated by the Geotechnical Engineer, scarified, left to dry, 

and re-compacted or removed and replaced as needed to obtain the required density and 

moisture content.  This work shall be accomplished prior to the placement of fill, structural 

fill, aggregate base, and/or Portland cement concrete. 

 

            4.6 Frozen Materials – Fill shall not be placed on frozen materials, nor shall frozen material be 

utilized as fill. 

 

5.0 EXCAVATION AND SLOPE REQUIREMENTS 

 

 5.1 Finished cut slopes shall not exceed 2 horizontal to 1 vertical and fill slopes should not 

exceed ratios of 2 horizontal to 1 vertical.  Slopes steeper than three horizontal to one 

vertical or more than ten feet in height should be protected from erosion using riprap, 

vegetation, or a similar designated and acceptable means meeting the applicable standards. 

 

5.2 Temporary, unsupported construction slopes less than ten feet in height may stand at a 

slope as steep as 1:1 (H:V) provided that the length of the unsupported slope does not 

exceed twenty feet.  These temporary slopes should not remain unsupported for extended 

periods of time. 

 

6.0 FOUNDATIONS AND FOOTING DESIGN  

 

6.1 Spread type continuous and column footings should be designed, to impose a maximum net 

dead plus long-term live load of 2,000 pounds per square foot.  Net bearing pressures of 

up to one-third in excess of the given bearing value are permitted for transient live loads 

from wind and earthquake.  

 

6.2 Exterior footings should be embedded a minimum of 24 inches below the lowest adjacent 

final compacted subgrade to provide adequate frost protection and confinement. Isolated 

interior footings should be imbedded per IBC requirements. The recommendations of this 

report are applicable to all footings.  

6.3 The design coefficient of friction is 0.25.  The passive soil pressure was calculated as 150 

pounds per cubic foot (150 psf per foot of depth). The active soil pressure was similarly  
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calculated as 45 pounds per cubic foot.  The at-rest soil pressure, when walls are braced on 

the top and the bottom, was calculated as 60 pounds per cubic foot.  These design values 

assume the non-expansive granular soils that meet parameters for structural fill are 

providing vertical and lateral support.  All exterior footings shall be embedded a minimum 

24 inches below adjacent finished grade for frost protection, and a minimum of four feet 

above groundwater.   
   

 6.4 Backfill of footing excavations or formed footings should be moisture conditioned to within 

2 percent of optimum moisture content and compacted to a minimum of 90 percent relative 

compaction. 

 

 6.5 All footing excavations should be clear of loose material prior to placement of concrete.  

The bottom of the footing excavation should be scarified to a depth of 12 inches, moisture 

conditioned to within 2 percent of optimum moisture content, and compacted to a minimum 

of 90 percent relative compaction.    

 

7.0 UTILITY TRENCH BACKFILL 

 

 7.1 Bedding Material - Bedding material shall meet one of the following gradation 

requirements listed below and shall be non-plastic: 

 

Bedding will require import to meet one of the following specifications:  

 

 CLASS A BACKFILL CLASS B BACKFILL CLASS C BACKFILL 

SIEVE SIZE % PASSING %PASSING % PASSING 

1” - - 100 

¾” - - 90-100 

½” - 100 - 

3/8” 100 - 10-55 

#4 90-100 0-15 0-10 

#50 10-40 - - 

#100 3-20 - - 

#200 0-15 0-3 - 
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Bedding as defined in this report shall be within 6 inches of the bottom of the pipe, within 

12 inches of the sides of the pipe, and within 12 inches, or to a depth required from the 

top of the pipe to the top of the groundwater table, whichever is greater, over the pipe. 

Where groundwater is encountered, filter fabric or filter material shall encapsulate the 

bedding, if Class B or Class C backfill is utilized. The filter fabric shall be a 10 oz./sq. 

yd. non-woven geotextile. 

 

Individual utility companies may have additional specifications, which should also be 

followed.   

 

 7.2 Placement and Compaction - Bedding material shall first be placed so that the pipe is 

supported for the full length of the barrel with full bearing on the bottom segment of the 

pipe equal to a minimum of 0.4 times the outside diameter of the barrel.  Bedding shall also 

extend to one foot above the top of the pipe.  Pipe bedding within 6 inches of the pipe shall 

be placed in thin layers not exceeding 8 inches in loose thickness, conditioned to the proper 

moisture content for compaction. Class A backfill shall be compacted to at least 90 percent 

relative compaction.  Class B and/or C backfill shall be compacted to the satisfaction of the 

Geotechnical Engineer. All other trench backfill shall be placed in thin layers not exceeding 

8 inches in loose thickness, conditioned to within 2 percent of optimum moisture content, 

and compacted as required for adjacent fill, or if not specified, to at least 90 percent 

compaction in areas under structures, utilities, roadways, parking areas, and concrete 

flatwork.  

 

 7.3 Drain Rock - Any necessary subsurface drainage systems shall use drain rock conforming 

to the following Class C gradation: 

 

     Sieve Sizes   Percentage Passing (by weight)  
 
    1"      100 
     3/4"     90-100 
     3/8"      10-55 
     #4      0-10 
 

8.0 CONCRETE SLAB-ON-GRADE AND FLATWORK CONSTRUCTION 

 

 8.1 Slab-on-grade - When used in this report, slab-on-grade shall refer to all interior concrete 

floors. 
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 8.2 Concrete flatwork - A general term, flatwork refers to all exterior concrete site work 

including sidewalks, driveways, curb and gutters, and patios. 

 

 8.3 Subgrade - The upper twelve inches of subgrade beneath the aggregate base under concrete 

flatwork and slabs-on-grade shall be scarified, moisture conditioned to within 2 percent of 

optimum moisture content, and compacted to 90 percent relative compaction.  Compaction 

shall be approved by the Geotechnical Engineer. 

  

8.4 Concrete Mix Design - The contractor shall submit a concrete mix design to the 

Geotechnical Engineer for review and approval 1 week prior to placement of any concrete. 

The exterior concrete mix design shall utilize a minimum of 6 sacks of Portland Cement 

Concrete and a maximum water cement ratio of 0.45. Exterior concrete shall also meet the 

following specifications: 

 
   Minimum 28 day compressive strength = 4000 psi. 
   Air content = 4.5 – 7.5% 
   Maximum slump = 4 inches 
    

 

Interior concrete mix designs shall comply with the structural plans and the tables included 

in Section G of this report. 

 

 Admixtures - All admixtures incorporated in the mix design shall be 

approved by the Geotechnical Engineer. 

 

 Finishing - All finishing shall be done in the absence of bleed water.  No water 

shall be added to placed concrete during finishing. 

 

8.5 Over-excavation - Soils within three feet of flatwork or five feet of slab-on-grade shall be 

over-excavated.  Over-excavations should extend at least two feet laterally beyond the edge 

of the flatwork/slab-on-grade section. 

 

 8.6 Base - Base material shall be compacted to 95 percent relative compaction. Compaction 

shall be approved by the Geotechnical Engineer.  Type II Class B aggregate base meeting 

the following requirements shall be used: 
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 Gradation Requirements 
 
   Sieve Size   Percentage Passing (by weight) 
 
       1"      100 
      3/4"      90-100 
      #4      35-65 
      #16      15-40 
      #200       2-10 
 
  Plasticity Index should meet the following requirements: 
 
  Percentage Passing #200 (by weight)  Plasticity Index Maximum 
 
   0.1 to 3.0         15 
   3.1 to 4.0         12 
   4.1 to 5.0          9 
   5.1 to 8.0          6 
   8.0 to 11.0          4 
 
 Other Requirements 
 
   R-value      Minimum of 70 
   Fractured faces    Minimum of 35% 
   LA Abrasion    Maximum of 45% 
   Liquid Limit     Maximum of 35% 
 
 8.7 Concrete slab-on-grade thickness and compressive strength requirements shall be in 

accordance with design criteria provided by the Structural Engineer.  Minimum slab 

thickness and compressive strength for flatwork shall be in accordance with the applicable 

requirements. 

 

 8.8 Concrete work shall conform to all requirements of ACI 301-2008, Specifications for 

Structural Concrete for Buildings, except as modified by supplemental requirements. 

 

 8.9 To facilitate curing of the slab, base materials shall be kept moist until placement of the 

concrete.   

 

 8.10 Excessive slump (high water cement ratio) of the concrete and/or improper curing 

procedures used during hot or cold weather could lead to excessive shrinkage, cracking or 

curling of slabs and other flatwork. 
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9.0 RETAINING WALLS  

 

9.1 Retaining walls should be designed using a passive pressure calculated as 60 pounds per 

cubic foot and active soil pressure calculated as 45 pounds per cubic foot. A base 

coefficient of 0.25 should be used for resistance to sliding. 

 

 9.2 Footings should be placed at least 24 inches below the lowest adjacent finished grade. 

Subgrade shall be prepared as per these specifications.   

 

 9.3 In addition to active soil pressures the effects of any surcharge from adjacent structures or 

roadways should be included in calculating lateral pressures on retaining walls.  

 

9.4 The design pressures given assume the soils retained are granular, non-expansive and free 

draining. 

 

9.5 Retaining wall backfill should be moisture conditioned to within 2 percent of optimum and 

compacted to 85 percent in non-structural areas and 90 percent in structural areas.  The use 

of heavy compaction equipment could cause excessive lateral pressures, which may cause 

failure of the wall. 

 

9.6 Installation of weep holes or a continuous drain along the base of the wall is recommended 

to prevent water from being retained behind the wall. 

 

9.7 An interceptor swale should be provided at the top of all retaining walls. 

 

10.0 ASPHALTIC CONCRETE PAVEMENT 

 

 10.1 Material and Procedure - The asphalt-concrete material and placement procedures shall 

conform to appropriate sections of the "Standard Specifications".  Aggregate materials for 

asphaltic concrete shall conform to the requirements listed for Type 3 aggregate in Section 

200.02.02 of the "Standard Specifications, 2016".  A Type 3, 50-blow, Marshall mix design 

with 2 to 4 percent air voids is recommended for the light traffic parking areas. PG64-

28NV is also recommended for this project. The Contractor shall submit proposed 
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asphalt-concrete mix designs to the Geotechnical Engineer for review and approval 1 week 

prior to paving.  Asphalt materials should be compacted to a minimum of 92 percent of its 

theoretical maximum specific gravity or 96 percent of its Marshall density. 

 

10.2 Subgrade Preparation - After completion of the utility trench backfill and prior to the 

placement of aggregate base, the upper 12 inches of finished subgrade soil or structural fill 

material shall be moisture conditioned to at within 2 percent of optimum and compacted to 

at least 90 percent.  This may require scarifying, moisture conditioning and compacting.   

 

 10.3 Aggregate Base Rock - After the subgrade and/or structural fill is properly prepared, the 

aggregate base material shall be placed uniformly on the approved areas.  Aggregate base 

shall be placed in such a manner as to prevent segregation of the different sizes of material 

and any such segregation, unless satisfactorily corrected, shall be cause for rejection at the 

discretion of the Geotechnical Engineer.  The aggregate base material shall be spread for 

compaction in layers not to exceed six inches; moisture conditioned to within 2 percent of 

optimum, and compacted to at least 95 percent compaction.  Aggregate base materials shall 

meet the requirements of Section 200.01.03 of the "Standard Specifications, 2016" for Type 

2, Class B aggregate base.  The aggregate base materials shall be approved by the 

Geotechnical Engineer prior to incorporation into the pavement structure. 

 

11.0 SEISMIC DESIGN 

 

11.1 Design of structures should include an allowance for earthquake loading.  Structures should 

be designed in conjunction with IBC 2018/ASCE 7-16 criteria for seismic acceleration of 

0.507g  in soil profiles. 
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APPENDIX B 

FLEXIBLE PAVEMENT SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 1

1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare

Computer Software Product
 

Flexible Structural Design Module
 

Cold Springs Drive Development

1,500 Trips per Day

R-value=8

4" AC on

8" Type II Base on

7" Pit Run

 

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 113,264 

Initial Serviceability 4.2 

Terminal Serviceability 2 

Reliability Level 85 %

Overall Standard Deviation 0.45 

Roadbed Soil Resilient Modulus 3,724 psi

Stage Construction 1 

 

Calculated Design Structural Number 2.94 in

 

Specified Layer Design

 

 

Layer

 

 

Material Description

Struct

Coef.

(Ai)

Drain

Coef.

(Mi)

 

Thickness

(Di)(in)

 

Width

(ft)

 

Calculated

SN (in)

1 4" AC 0.39 1 4 12 1.56

2 8" Type II Base 0.12 1 8 12 0.96

3 7" Pit Run 0.06 1 7 12 0.42

Total - - - 19.00 - 2.94

 



Cold Springs Drive

Average Vehicles per day

Truck Type
Percent 

Distributed

Daily 
Traffic 
Count

Number of 
Vehicles/Year

Number of 
Vehicles/Year in 

Design Lane

Truck 
Factor

Growth 
Factor

ESAL

Single-Unit Trucks
2-Axle, 4-Tire 99% 1495 545675 545675 0.006 24.3 79559
3-Axle or more (includes coach buses) 1% 5 1825 1825 0.76 24.3 33704

Tractor Semi-Trailers and Combinations
4-Axle or less 0% 0 0 0 0.84 24.3 0
5-Axle 0% 0 0 0 1.1 24.3 0
6-Axle or more 0% 0 0 0 1.3 24.3 0

Total ESAL 113,264

Key Assumptions
20 year design @ 2% growth
100% of traffic in Design Lane

R-Values 8
Resilient Modulus 3724

 

1500
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APPENDIX C  

INFILTRATION TEST RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  
 
 
 



SUMMIT ENGINEERING CORPORATION
PERC RATE TEST

PROJECT NAME:  PROJECT NUMBER: 31130

TEST SPECIFICATIONS: DATE: 2/22/2021

TECHNICIAN:

Hole No. Perc Rate: 3.87 min/in Hole No. Perc Rate: min/in

Depth from native ground to gravel: 4 ft. Depth from native ground to gravel:

Soil Description:  Silt (ML) Soil Description:

Notes: Notes:

Time
Initial 

Depth (in)
Final Depth 

(in)
Inches 

Drop (in)
Time 

Interval
Min/in Time

Initial 
Depth (in)

Final Depth 
(in)

Inches 
Drop (in)

Time 
Interval

Min/in

1:19 2 9 7/16 7 7/16 15 2.02   

1:35 2 7 5 15 3.00   

1:50 2 6 6/16 4 6/16 15 3.43   

2:05 2 5 14/16 3 14/16 15 3.87   

2:21 2 5 14/16 3 14/16 15 3.87   

2:36 2 5 14/16 3 14/16 15 3.87   

    

 18030 Cold Springs Dr.

JB

Infiltration
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APPENDIX D  

LAB TEST RESULTS 

 
 



WASH WEIGHT(g):

SAMPLE DESCRIPTION: CC:
CU:

PI: 11.5
LL:     43.1

INDIVIDUAL CUMULATIVE

3" 100

2" 100

1 1/2" 100

1" 100

3/4" 100

1/2" 2.6 100

3/8" 10.3 100

#4 25.9 99

#8 75.8 96

#10 91.8 96

#16 159.2 92

#30 261.9 88

#40 326.6 85

#50 394.1 81

#100 627.2 70

#200 785.4 62.9

PAN 799.0

NOTES: IF-1, 4 - 5'

27.0%PERCENT MOISTURE:

PM
2/23/2021

41.51
14.71

2116.5

Silty Sand
30.0

JOB NUMBER:

LAB NUMBER:

WET WEIGHT (g):18030 Cold Springs Dr.
2286.6DRY WEIGHT (g):

DATE:

2532

% PASSING #200:

SPECS

SOIL NAME: Sandy Silt

INDIVIDUAL

WEIGHT RETAINED
% PASSING

CUMULATIVE

% RETAINED 

62.9

Grading Analysis (ASTM C-136)

5405 Mae Anne Avenue
Reno Nevada  89523

Phone (775) 747-8550    Fax  (775) 747-8559

31130
JOB NAME: 2903.1

TECHNICIAN:

99

SOAK TIME (min):

% PASSING #4:

SIEVE

SOIL CLASSIFICATION:

15.4

7.5

4.3

0.5

3.6

1.2

ML

18.6

37.1

29.6

12.4

0.1



WASH WEIGHT(g):

SAMPLE DESCRIPTION: CC:
CU:

PI: 3.3
LL:     22.8

INDIVIDUAL CUMULATIVE

3" 100

2" 100

1 1/2" 100

1" 100

3/4" 100

1/2" 50.4 98

3/8" 95.7 96

#4 248.4 90

#8 483.0 81

#10 561.6 78

#16 767.3 70

#30 1003.4 60

#40 1119.3 56

#50 1253.1 50

#100 1558.2 38

#200 1935.7 23.3

PAN 0.0

NOTES: TP-1, 5.5 - 6.5'

8.7%PERCENT MOISTURE:

PM
2/23/2021

0.51
14.98

2524.5

Silty Sand
30.0

JOB NUMBER:

LAB NUMBER:

WET WEIGHT (g):18030 Cold Springs Dr.
3392.2DRY WEIGHT (g):

DATE:

2532

% PASSING #200:

SPECS

SOIL NAME: Silty Sand

INDIVIDUAL

WEIGHT RETAINED
% PASSING

CUMULATIVE

% RETAINED 

23.3

Grading Analysis (ASTM C-136)

5405 Mae Anne Avenue
Reno Nevada  89523

Phone (775) 747-8550    Fax  (775) 747-8559

31130
JOB NAME: 3687.8

TECHNICIAN:

90

SOAK TIME (min):

% PASSING #4:

SIEVE

SOIL CLASSIFICATION:

44.3

30.4

22.2

3.8

19.1

9.8

SM

49.6

76.7

61.7

39.7

2.0



WASH WEIGHT(g):

SAMPLE DESCRIPTION: CC:
CU:

PI: 4.7
LL:     25

INDIVIDUAL CUMULATIVE

3" 100

2" 100

1 1/2"  100

1"  100

3/4"  100

1/2" 0.0 100

3/8" 0.0 100

#4 22.2 99

#8 96.7 95

#10 133.5 94

#16 255.0 88

#30 412.7 81

#40 502.4 76

#50 648.0 69

#100 1129.3 47

#200 1547.2 26.9

PAN 1617.6

NOTES: TP-3, 1.5-2.5'

1.03
7.10

2116.5

Silty Sand
30.0

2873.8DRY WEIGHT (g):

17.6%PERCENT MOISTURE:

PM
2/23/2021

JOB NUMBER:

LAB NUMBER:

WET WEIGHT (g):18030 Cold Springs Drive

DATE:

2532

% PASSING #200:

SPECS

SOIL NAME: Silty Sand

INDIVIDUAL

WEIGHT RETAINED
% PASSING

CUMULATIVE

% RETAINED 

26.9

Grading Analysis (ASTM C-136)

5405 Mae Anne Avenue
Reno Nevada  89523

Phone (775) 747-8550    Fax  (775) 747-8559

31130
JOB NAME: 3380.7

TECHNICIAN:

99

SOAK TIME (min):

% PASSING #4:

SIEVE

SOIL CLASSIFICATION:

1.0

23.7

12.0

6.3

0

4.6

SM

30.6

73.1

53.4

19.5

0



WASH WEIGHT(g):

SAMPLE DESCRIPTION: CC:
CU:

PI: NP
LL:      

INDIVIDUAL CUMULATIVE

3" 100

2" 100

1 1/2" 100

1" 100

3/4" 100

1/2" 6.8 100

3/8" 22.3 99

#4 93.1 96

#8 373.3 84

#10 501.9 79

#16 834.5 65

#30 1127.9 53

#40 1231.6 49

#50 1347.7 44

#100 1639.9 32

#200 2052.9 14.5

PAN 2130.5

NOTES: TP-5, 5.5 - 6.5'

SM

56.1

85.5

68.3

47.0

0.3

0.9

15.5

3.9

51.3

34.8

20.9

TECHNICIAN:

96

SOAK TIME (min):

% PASSING #4:

SIEVE

SOIL CLASSIFICATION:

% RETAINED 

14.5

Grading Analysis (ASTM C-136)

5405 Mae Anne Avenue
Reno Nevada  89523

Phone (775) 747-8550    Fax  (775) 747-8559

31130
JOB NAME: 3531.0

DATE:

2532

% PASSING #200:

SPECS

SOIL NAME: Silty Sand

INDIVIDUAL

WEIGHT RETAINED
% PASSING

CUMULATIVE

JOB NUMBER:

LAB NUMBER:

WET WEIGHT (g):Cold Springs Dr.
3212.6DRY WEIGHT (g):

9.9%PERCENT MOISTURE:

PM
2/23/2021

0.42
15.00

2400.9

Silty Sand
30.0
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SHEETS  

 



SITE

1

15

VICINITY MAP FOR
COLD SPRINGS DRIVE

RENO, NV

N

N.T.S.



2

15

SITE MAP FOR
COLD SPRINGS DRIVE

RENO, NV

N

N.T.S.



3

15

GEOLOGIC MAP FOR
COLD SPRINGS DRIVE

RENO, NV

N

N.T.S.



4

15

FAULT MAP FOR
COLD SPRINGS DRIVE

RENO, NV

N

N.T.S.



5

15

TEST PIT LOG
COLD SPRINGS DR

TEST PIT 1



6

15

TEST PIT LOG
COLD SPRINGS DR

TEST PIT 2



7

15

TEST PIT LOG
COLD SPRINGS DRIVE

TEST PIT 3



8

15

TEST PIT LOG
COLD SPRINGS DRIVE

TEST PIT 4



9

15

TEST PIT LOG
COLD SPRINGS DRIVE

TEST PIT 5



10

15

INFILTRATION PIT LOG
COLD SPRINGS DRIVE

INFILTRATION PIT 1



OTHER SOILS

ORGANIC RICH SOILS

SILTS AND CLAYS
LIQUID LIMIT GREATER THAN 50

SILTS AND CLAYS
LIQUID LIMIT LESS THAN 50

SANDS

GRAVELS
LESS THAN 50%

COARSE FRACTION
PASSES THE No.4

SIEVE

MORE THAN 50%
COARSE FRACTION
PASSES THE No.4

SIEVE

MAJOR DIVISIONS
F
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N
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0
%

 P
A

S
S

IN
G

N
o.

 2
0

0 
S

IE
V

E
TYPICAL NAMES

CLEAN GRAVELS
WITH LITTLE
OR NO FINES

CLEAN SANDS
WITH LITTLE
OR NO FINES

GRAVELS WITH
OVER 12% FINES

SANDS WITH
OVER 12% FINES

GRAPHIC

SYM
BOL

GROUP

SYM
BOL

GW

GP

GM

GC

SW WELL GRADED SANDS, GRAVELLY SANDS

SP POORLY GRADED SANDS, GRAVELLY
SANDS

SM SILTY SANDS, POORLY GRADED
SAND/CLAY MIXTURES

SC CLAYEY SAND, POORLY GRADED
SAND/CLAY MIXTURES

ML INORGANIC SILTS & VERY FINE SANDS
OF LOW PLASTICITY

CL INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY, LEAN CLAYS

OL ORGANIC CLAYS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

MH INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SANDY OR SILTY

CH INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

OH ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

PT TOPSOIL, PEAT, ORGANIC RICH SOILS

F FILL MATERIALS

CLAYEY GRAVEL, POORLY GRADED
GRAVEL/SAND/CLAY MIXTURE

GRAVEL/SAND/SILT MIXTURE
SILTY GRAVEL, POORLY GRADED

POORLY GRADED GRAVELS,
GRAVEL/SAND MIXTURE

GRAVEL/SAND MIXTURE
WELL GRADED GRAVELS,

UNIFIED SOIL CLASSIFICATION SYSTEM

UNDISTURBED
 SAMPLE

BULK SAMPLE NO RECOVERY

WATER LEVEL
AT TIME OF DRILLING

SOILS

STATIC WATER LEVEL
AFTER DRILLING
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TEST
SYMBOL

SAMPLE
LOCATION

SAMPLE
DEPTH

% PASSING
#200 SIEVE

LIQUID
LIMIT

PLASTICITY
INDEX CLASSIFICATION

10 20 30 40 50 60 70 80 90

4

10

7

20

30

40

50

60

LIQUID LIMIT

PLA
STIC

IT
Y IN

DEX

CL

CH

MH or OH

ML or OLCL - ML
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