
April17, 2014 

Mr. Bill Schulz 
SCHULZ INVESTMENTS 
1627 Rankin Drive 
Carson City, Nevada 89701 

RGI 
Resource Concepts Inc 

RE: Archery Range Parcel- APN 7-051-72 
Preliminary Geologic and Geotechnical Review Report 
for Tentative Map Submittal 

Dear Mr. Schulz: 

At your request, Resource Concepts, Inc. (RCI) is pleased to provide you with our Geologic 

and Geotechnical Review Report in support of the proposed tentative map submittal for your 

property referred to as the "Archery Range" (APN 7-051-72). The property is suitable for 

the proposed use as residential development with attention to proper site planning and 

implementation of mitigations for potential geologic and geotechnical constraints as 

described herein. 

INTRODUCTION 

The following report presents the results of Resource Concept, Inc. (RCI) preliminary 

geologic and geotechnical review for the Archery Range property, located on the south 

side of US Highway 50 in the area of Carson City, Nevada. The area of Carson City in 

which the property is located is locally referred to as Clear Creek as shown on the Vicinity 

Map, Figure 1. 

PROJECT DESCRIPTION 

The Archery Range parcel is approximately 32.72 acres in size and currently is zoned 

single-family 5-acre minimum. It is our understanding that the intention is to divide the 

property into six five-acre parcels as shown on the Site Plan, Figure 2. Future plans will 

include construction of single family residences. Other planned improvements will include 

underground utility infrastructure, local streets, driveways, concrete sidewalk, curb, gutter 

and landscaping. 
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The purpose of RCI's review was to generally characterize the soil and geologic 

conditions, provide preliminary conclusions regarding any geologic hazards or adverse 

soil conditions; demonstrate the feasibility of individual sanitary septic installation and to 

provide general guidelines for road and structure earthwork. 

Conclusions presented herein are based on the following: 

• Observations of site conditions during excavation of seven test pits and related 

percolation tests, 

• Tentative map drawings by Manhard Consulting, LTD., 

• Published soils data, geologic maps, fault maps and flood plain maps. 

This report is intended to serve only in support of the tentative map process and should be 

used only for general feasibility master planning, cost estimates, and preliminary site 

design. It is not intended for construction or to take the place of a thorough site specific 

geotechnical design level investigation for each proposed structure, utilities and roadways. 

No environmental investigations or liquefaction studies have been requested or performed 

for the project. . 

To aid in preparing this report, we discussed the project with our client and reviewed the 

following documents: 

• Tentative Map for Schulz Investments, Carson City, Nevada, Manhard 

Engineering, Ltd., dated January 2011 Sheets 1-4. 

• Web Soil Survey http://websoilsurvey.nrcs.usda.gov/app/, Natural Resources 

Conservation Service accessed April16, 2014 

• Geologic Map of the Genoa Quadrangle Douglas County, Nevada, Nevada Bureau 

of Mines and Geology, 1979 

• Genoa Quadrangle Earthquake Hazards Map, Nevada Bureau of Mines and 

Geology, 1979 

• FEMA Flood Insurance Rate Map (FIRM), Map No. 320001 0205E: January 16, 

2009 

• Nevada Department of Water Resources well log data base 

• USGS Fault and Fold Database: 

http://earthquake. usgs. qov/hazardslqfaultslqoogle. php, Accessed April 16, 2014 
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Our professional services have been performed in accordance with engineering principles 

and practices generally accepted in the profession for Northern Nevada at the time of 

preparation of this report. 

SITE CONDITIONS 

The project site is located in a moderately forested area and with adjacent single family 

homes on the south and west sides of the project. The site is bounded to the north and 

northeast by US Highway 50. Intermittent drainages cross the site at several locations. 

Two drainages on the easterly side of the site which emanate from culverts that cross 

under US Highway 50 have been rip-rapped through the site. An additional drainage 

traverses the site from west to east through the southwest portion of the property. The 

drainages reach Clear Creek approximately 1,000 feet south of the project site. 

No utilities are known to be present on the site. Sewer is located in Clear Creek Road 

(Nevada State Route 705, the "Lincoln Highway,} Residences surrounding the site are 

served by power but rely on on-site wells for water and individual septic systems for 

sewage disposal. 

Topography of the site consists of moderate to gentle slopes that generally are down to 

the south. Slopes vary from this along the drainages. The easterly drainage channels are 

incised such that the slopes face east and west for the most part. 

The site is located at elevations that range from approximately 5,550 feet to approximately 

5,380 feet above mean sea level. Based on FEMA Flood Insurance Rate Maps for the site 

vicinity, the site is designated as Zone D. Zone D is defined as areas where flood depths 

have not been determined but flooding is possible (Figure 3). It is our interpretation that 

based on topography that flooding is possible along the intermittent channels and the 

lowermost portion of the site but the potential extent has not been determined by RCI. 
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Site Geology and Faulting 

The site is located in the foothill area of the Sierra Nevada Mountains Geomorphic 

Province. Eagle and Carson valleys to the west are part of the Great Basin Geomorphic 

Province which is characterized by large fault-bounded valleys that are separated by 

mountain ranges. The Carson Valley is a sedimentary basin bounded by the Sierra 

Nevada to the west and the Pine Nut Mountains to the east. Geologic mapping of the site 

is published on the Nevada Bureau of Mines and Geology Geologic Map of the Genoa 

Quadrangle, Douglas County, Nevada, 1979. Based on the map, the site is located on an 

area of outcropping to shallow Hornblende-biotite granodiorite. Quaternary alluvium 

deposits are present especially along the intermittent stream channels. Colluvial deposits 

of sands derived from weathering of the granodiorite are present at the base of steeper 

slopes. 

The site is located near active faults which are considered capable of producing significant 

ground motions due to seismic events. Based on the Genoa Quadrangle Earthquake 

Hazards Map, Nevada Bureau of Mines and Geology, 1979; and the US Geological 

Survey Fault and Fold web site, Holocene-aged (less than 12,000 years, locally less than 

several hundred years) range-front faulting has been mapped approximately two (2) miles 

west of the site. According to the Genoa Earthquake Hazards Map, faulting may be less 

than 300 years old. Based on the results of our site investigation and review of geologic 

maps and reports, the site is not located on any known active or potentially active fault 

traces. The Quaternary Fault Map of the site is presented as Figure 4. 

Ground shaking intensities for design considerations should be governed by seismic 

events occurring on the Genoa Fault which follows the base of the Carson Range west of 

the site. Faulting along the Carson Range has been evaluated by the Nevada Bureau of 

Mines and Geology to be capable of producing earthquake Richter Magnitudes on the 

order of 7.0 with peak ground accelerations as high as 1.5g. These values are equivalent 

to Modified Mercalli Intensities of X or greater. 

The seismic risk at the site is not considered significantly greater than that of the 

surrounding developments and the Carson City area in general. We recommend that 
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seismic design of the structures be performed in accordance with the latest version of the 

International Residential Code (IRC) or International Building Code (IBC) as appropriate. 

Soils and Groundwater 

According to the Soil Survey of Carson City Area, Nevada, (US Department of Agriculture, 

1984), the site soil is characterized by a single soil unit Toiyabe- rock outcrop complex 

consisting of thin silty sand (SM) soil layers typically less than one foot thick over shallow 

bedrock. 

Based on our observations during test pit excavation activities at the site, although the site 

soils are described by NRCS as overlying shallow bedrock, our test pits identified 

weathered soil transitions (regolith) areas with deeper alluvial and colluvial soils on lower 

areas of the site. We speciffically 

Groundwater was encountered at depths between 2.7 and 7.0 feet below ground surface 

(bgs) in test pits excavated on March 13, 2007. Based on regional groundwater 

information and depth to water reported in wells within 1 mile of the site (Nevada 

Department of Water Resources), average depth to groundwater in the vicinity of the site 

is generally less than 15 feet bgs. Fluctuations in the level of groundwater may occur due 

to variations in rainfall, temperature, and other factors. 

PERCOLATION TESTING 

Percolation testing was performed at seven (7) locations at the site on April 9-10, 2014. 

The tests were located to generally characterize the entire site and each of the proposed 

five-acre parcels (Figure 2). Test locations were determined both on the lot locations but 

also on the most logical flat lying topographic areas of the site. Percolation tests were 

conducted in substantial accordance with Nevada Administrative Code requirements 

(NAC 444.796.1 and 444.796.2 inclusive). The tests were performed from eighteen inches 

to 30 inches below the existing grade. Test pits were excavated by the use of a rubber-tire 

backhoe with a 18-inch wide bucket. The soil conditions encountered in test pits were 

visually examined, classified, and logged in general accordance with the Unified Soil 
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Classification System. Shallow bedrock conditions at the site limited the depth of a few 

tests to within 18-inches of the ground surface. 

Percolation rates reported for the site ranged from approximately 90 seconds per inch to 

13.7 minutes per inch. Percolation test pit logs and associated percolation test results are 

presented in Appendix A. Photographs with co-ordinates of the test pit locations and data 

are presented in Appendix 8. 

CONCLUSIONS AND RECOMMENDATIONS 

The intention of the following recommendations is to provide general specifications for 

clearing, grubbing and mass grading of the site. It is not intended to be used in lieu of a 

site specific geotechnical report for specific structures. A final geotechnical report should 

be prepared for each proposed structure addressing allowable bearing capacity, 

estimated settlement under design loads, foundation grading criteria, slope design, 

erosion control criteria and other site specific or specialized geotechnical information as 

needed. 

It is anticipated that the majority of grading activities will require only conventional 

equipment capable of operating on moderate slopes and excavation of loose to medium 

dense soils and in some cases dense granodiorite bedrock. The need for blasting for 

deeper slope excavations or structure foundations should be planned for. 

Anticipated Construction Difficulties 

Three geotechnical constraints have been identified on the site that may impact the 

construction process. The three constraints are shallow bedrock, highly permeable soils 

and moderate to steep slopes. However, these constraints should not prohibit or limit 

development on the site when properly mitigated and planned for. Specific mitigations and 

material handling recommendations should be provided in the design level geotechnical 

report. 

Large rubber tire or tracked vehicles will be necessary during stripping and initial grading 

on steeper slopes or where cuts encounter bedrock. Utility installations will also require 
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additional effort in areas of shallow bedrock. During wet seasons and especially during 

spring runoff periods, some portions of the site are likely to have near surface saturation 

or perched water over the bedrock. Pot holing of the site is recommended to determine if 

wet trench conditions are present and therefore mitigations are necessary. 

Road section design will likely result in minimum pavement sections due to the typically 

strong soils associated with granitic near source derived material. 

The use of septic systems is limited to flatter areas of the site. Based on percolation rates, 

engineered systems may be required on some areas of the site. It is extremely important 

that Septic areas are identified prior to any well drilling to ensure wells do not conflict with 

the most appropriate septic field locations. The locations of adjacent wells and septic 

systems should also be identified to enhance the planning of on-site facility locations. 

General Grading 

Vegetation, stockpiled soil, undocumented fills and all debris should be removed from 

construction areas prior to commencement of general site mass grading. The depth of 

clearing and grubbing is estimated to be three to six inches across the site. Where 

significant root structure is encountered especially around large pine trees, the depth 

should be extended as necessary. Removed vegetation should be disposed of offsite or 

mulched and utilized on-site in landscape areas only. It should be noted that in any areas 

of soil stockpiles, undocumented fill (if any) it is recommended that the grading be 

monitored by the engineer to ensure the complete removal of the offensive materials. 

Trench support methods where soils are comprised of Silty Sand (SM), Poorly Graded 

Sand (SP) should be consistent with OSHA Type C soils. Where weathered bedrock is 

encountered as determined by a competent person in trench safety Type B soils may 

apply. 

In areas of the site to receive fill or in areas that will proceed directly on native granular 

soils, the native soils should be scarified at least 8 inches, moisture conditioned to near 

optimum moisture and compacted to a minimum of 90% of maximum dry density (MOD) 

with all references to ASTM 01557. 
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Structural fill is defined herein as all fill used beneath or within five feet of buildings or 

directly beneath roads. Where structure foundations are to rest on structural fills, the 

structural fill should extend a minimum of one footing width each side of the footing. 

Pumping or yielding may occur during periods of high precipitation or if excessive runoff or 

where construction water is allowed to permeate the native soils. The offensive soils must 

be allowed to dry or be removed and replaced to a depth as determined in the design 

level geotechnical investigation. 

All fill used on the project should be clean granular material, free of organic materials, 

trash or other objectionable material. It is anticipated that the vast majority of fill will need 

to be imported to the site. Areas to receive fill should be scarified at least eight inches and 

compacted as appropriate for the type of soil. Clayey soils (SC, CL, CH) should be 

compacted to 85%> of MOD at within 2%, optimum moisture. Granular soils (SM, SW, SP) 

should be compacted to 90% of MDD. Fill should be placed on compacted subgrade soils 

or on stabilized cobble rock fill (if necessary). All fill should be placed in lifts not exceeding 

8-inches in loose thickness and be compacted to a minimum of 90°/o of MOD. 

Structural fill should meet the following specifications: 

Sieve Size 

4inch 

~inch 

No. 40 

No. 200 

STRUCTURAL FILL 

Percent Passing 

100 

70-100 

15-70 

5-25 

Structural fill should have a liquid limit of no more than 40 and a plasticity index of no 

more than 12 when tested by ASTM D 4318. Structural fill used beneath concrete slabs 

should be 1 00°/o passing the 1" Sieve. 
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ADDITIONAL GEOTECHNICAL CONSIDERATIONS 

A thorough geotechnical investigation will need to be conducted to support finish grading, 

final design of pavement sections and to provide building foundation parameters for each 

proposed parcel. The final report should specifically address: 

1. Soil strength for pavement section design. Either R-value or California Bearing 
Ratio testing of each significant soil type. 

2. Weak or saturated soil stabilization alternatives. 

3. Erosion control and slope stability recommendations as appropriate. 

4. Seismic design parameters for buildings and related structures. 

5. Earth pressure for retaining structures (if any) and footing design. 

6. Slab-on-grade recommendations. 

LIMITATIONS 

The information contained in this report is based on standards of investigation and design 

guidelines generally accepted in the Northern Nevada area at the time of this report, and 

on our understanding of the project scope as outlined herein. 

This preliminary report is issued with the understanding that it is the responsibility of the 

owner, or a designated representative, to ensure that the information and 

recommendations contained herein are distributed to the design team. This report is 

intended to support project planning and cost estimating and not to take the place of 

thorough design level geotechnical investigation. No guarantee as to the continuity of soils 

or other geologic conditions across the site is implied or intended. No environmental work 

has been performed in the preparation of this report and is excluded from our scope of 

services. 

The findings of this report are valid as of the present date. However, changes in the 

conditions of a property can occur with the passage of time, whether they are due to 

natural processes or the works of man on this or adjacent properties. In addition, changes 

in applicable or appropriate standards may occur, whether they result from legislation or 

the broadening of knowledge. Accordingly, the findings of this report may be invalidated 
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wholly or partially by changes outside our control. Therefore, this report is subject to 

review and should not be relied upon after a period of one year. 

Please contact us should you have any questions regarding this report, or if we may be of 

further service. 

Sincerely, 

RESOURCE CONCEPTS, INC. 

Gary Luce, PE 
Senior Geotechnical Engineer/Senior Geolog1s 

GL:jm 
(3) Addressee 

Attachments: Figures 1-5 
Appendix A- Percolation Test Results and Logs. 
Appendix 8- Site Photos 

2014-4-17 Ltr rpt Schultz-Archery Rng Tent Geot Rev 14-142.1Schulzlnv gl-jm L4-16.docx 



Figures 

2014-4-17 Ltr rpt Schultz-Archery Rng Tent Geot Rev 14-142.1Schulzlnv gl-jm L4-16.docx 



Project
Location

Figure 1
Vicinity Map



Figure 2
Site Plan

12

3

4

5 6

7

Legend

Percolation Test Pit Locations



Figure 3
Flood Insurance

Project
Location

Rate Map



Figure 4
Fault Map

Carson
City

HWY 50



Figure 5
Soils Map

Project
Location

SOIL MAP UNIT 68 TOIYABE BEDROCK COMPLEX - SOIL DEPTH <2'
USCS SM SILTY SAND



Appendix A 
Percolation Test Results and Logs 

2014-4-17 Ltr rpt Schultz-Archery Rng Tent Geot Rev 14-142.1Schulzlnv gl-jm L4-16.docx 

















Appendix B 
Site Photos 

2014-4-17 Ltr rpt Schultz-Archery Rng Tent Geot Rev 14-142.1Schulzlnv gl-jm L4-16.docx 



Resource Concepts, Inc. 
Appendix B 

SCHULZ ARCHERY RANGE PERCOLATION TEST PHOTOGRAPHS 

 
PHOTO 1 –  Percolation Test Pit TP – 1. 

 

 

PHOTO 2 – Percolation Test Pit TP-2. 
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PHOTO 3 –  Percolation Test Pit TP – 3. 

 

PHOTO 4 – Percolation Test Pit TP - 4 
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PHOTO 5 – Percolation Test Pit TP – 5. 

 

PHOTO 6 – Percolation Test Pit TP - 6 
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PHOTO 7 – Percolation Test Pit TP – 7. 
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