


























Ms. Debra Dahlin

P.O. Box 370

Hilmar, CA 95324

Project No.: 2688-01-1

June 7, 2022

1345 Capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766

Reno, Nevada 89502-7140 Email: mail@blackeagleconsulting.com

RE: Geotechnical Investigation 

65 Will Sauer Road, Single-Family Residence 

Washoe County, Nevada

Dear Ms. Dahlin,

Black Eagle Consulting, Inc. (BEC) is pleased to present the results of our geotechnical investigation for 

the proposed single-family residence at 65 Will Sauer Road in Washoe County, Nevada. The purpose of 

this geotechnical investigation was to evaluate in-situ soils and to provide any associated 

recommendations that would aid in adequate performance of structural elements.

Project Description

The project will involve the design and construction of a single-family home on an approximately 5.0-acre 

parcel (APN 172-010-05) located at 65 Will Sauer Road in Washoe County, Nevada. We understand the 

home will be a 2-story, wood-framed structure with separate garage and shop buildings. Site grading will 

utilize multi-tiered retaining walls which will retain cut and fill soils. The structures will be supported on 

Portland cement concrete (PCC) spread footings and will have a PCC slab-on-grade floor garage with 

raised wooden floors constructed over a crawl space within the living area. An asphalt concrete paved 

driveway will be constructed from Will Sauer Road. The residence is to be served by an individual

sewage disposal system designed by others.

The grading plan by R.O. Anderson indicates cuts of approximately 15 feet and fills up to approximately 

10 feet will be involved in grading building pads and the driveway for the residence.

Site Conditions

The site is generally undeveloped with the exception of some minor grading and tree removal and is 

moderately to densely forested with grass and sagebrush. A creek drainage, flowing to the east, forms 

the southern property boundary. The site exhibits steep topography, with approximately 60 feet of vertical 

relief from west to east. Access to the site is obtained by Will Sauer Road near the southwest corner of 

the site.

Site Investigation

The site was explored on May 23, 2022, by excavating 2 test pits using a John Deere 310 backhoe. Test 

pits were excavated near the southern and northern ends of the building area as shown on Plate 1 (Plot 

Plan). Bulk samples for index testing were collected from the trench wall sides at specific depths in each 

soil horizon.

A geotechnical engineer examined and classified all soils in the field in accordance with the American 

Society for Testing and Materials (ASTM) D 2488. During test pit excavation, representative bulk samples 

were placed in sealed plastic bags and returned to our Reno, Nevada, laboratory for analysis. Additional 
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soil classification was subsequently performed in accordance with ASTM 2487 (Unified Soil Classification 

System [USCS]) upon completion of laboratory testing as described below in the Laboratory Testing

section. Logs of the test pits are presented as Plate 2 (Test Pit Logs), and a USCS chart has been 

included as Plate 3 (Graphic Soils Classification Chart).

Laboratory Testing

All soils testing performed in the BEC soils laboratory is conducted in accordance with the standards and 

methodologies described in Volume 4.08 and 4.09 of ASTM Standards. Representative samples were 

analyzed to determine their in-situ moisture content (ASTM D 2216) and grain size distribution (ASTM D

6913), and the results of these tests are shown on the attached Plates 4a and 4b (Grain Size Distribution 

Test Results). Results of these tests were used to classify the soils according to ASTM D 2487 and to 

verify the field classification.

Chemical testing is underway and will be provided in an addendum to this report. This testing is being 

performed on a representative sample of site foundation soils to evaluate the material’s potential to 

corrode buried steel and concrete in contact with the ground. The samples are being tested for pH, 

resistivity, redox potential, soluble sulfates and sulfides. Chemical testing is performed by Silver State 

Analytical Laboratories of Reno, Nevada.

Geology and Soil Conditions

The site lies in an area mapped by the Nevada Bureau of Mines and Geology (NBMG) as Cretaceous 

aged Granite (Carlson, et al., 2019). The NBMG describes this unit as Light- to medium-gray, medium-

grained plutonic igneous rock along the western part of the quadrangle. Composed of approximately 

equal amounts of plagioclase, quartz, K-feldspar, and brown to black, anhedral to subhedral biotite 2–5 

mm in diameter. Biotite phenocrysts are commonly intergrown giving a hackled appearance. Outcrops 

along the western boundary of the quadrangle are commonly highly fractured and/or sheared. The 

materials encountered during exploration are generally consistent with the geologic map.

The site materials consist of silty sand soils ranging from 8 to 10 feet thick underlain by granitic bedrock 

extending through the maximum depth of exploration, about 10 feet below the existing ground surface. 

The granitic bedrock is typically decomposed, but hard rock or corestones should be expected

sporadically around the site.

The silty sand soils are described as light brown, greyish brown and brown, moist, loose to medium 

dense, and as containing about 12 percent non-plastic fines, 70 percent fine to coarse sand, and up to 18

percent gravel. The underlying decomposed granite generally increases in hardness with depth and has 

variable degrees of weathering. The bedrock encountered in test pit TP-01 was excavated until digging 

refusal at 8 feet below the ground surface. The bedrock is described as moderately weathered and

moderately strong to strong, and during test pit excavation broke down to poorly graded gravel with sand.

Cobbles up to 10 inches in diameter make up over 60 percent of the total rock mass.
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Groundwater was not encountered in the test pit exploration. In general, groundwater is anticipated to be 

perched at or near the ground surface during the spring thaw, percolating downslope over the

soil/bedrock interface during years with normal to heavy snowfall. The duration of saturated surface soils 

will be dependent on snow accumulation over the winter months, recent precipitation, and runoff 

conditions.

Geologic Hazards

Seismicity

Much of the western United States is a region of moderate to intense seismicity related to movement of 

crustal masses (plate tectonics). By far, the most seismically active regions, outside of Alaska, are in the 

vicinity of the San Andreas Fault system of western California. Other seismically active areas include the 

Wasatch Front in Salt Lake City, Utah, which forms the eastern boundary of the Basin and Range 

physiographic province, and the eastern front of the Sierra Nevada mountains, which is the western 

margin of the province. Washoe Valley lies along the eastern escarpment of the Sierra Nevada, within the 

western extreme of the Basin and Range. It must be recognized that there are probably few regions in the 

United States not underlain at some depth by older bedrock faults. Even areas within the interior of North

America have a history of strong seismic activity.

The Washoe Valley lies in an area with a high potential for strong earthquake shaking. Seismicity within 

the area is considered about average for the western Basin and Range Province (Ryall and Douglas, 

1976). It is generally accepted that a maximum credible earthquake in this area would be in the range of 

magnitude 7 to 7.5 along the frontal fault system of the eastern Sierra Nevada. 

Faulting

The Nevada Bureau of Mines and Geology’s (NBMG) MyHazards web mapping tool (NBMG, 2022a)

shows splays of the Mount Rose fault zone in the vicinity of the property. The nearest mapped Holocene 

age fault is located about 400 feet east of the property and trends north-south. Review of the NBMG’s 

Lidar data for this area (NBMG, 2022b) reveals 2 linear features at the site. A BEC geologist made a site 

visit and confirmed these features are associated with site drainage. No fault scarps or evidence of past 

earthquake displacement were observed within the project area.

The Nevada Earthquake Safety Council (1998) has developed and adopted the criteria for evaluation of 

Quaternary age earthquake faults. Holocene Active Faults are defined as those with evidence of 

movement within the past 10,000 years (Holocene time). Those faults with evidence of displacement 

during the last 130,000 years are termed Late Quaternary Active Faults. A Quaternary Active Fault is one 

that has moved within the last 1.6 million years. An Inactive Fault is a fault without recognized activity

within Quaternary time (last 1.6 million years). Holocene Active Faults normally require that occupied 

structures be set back a minimum of 50 feet (100-foot-wide zone) from the ground surface fault trace. An

Occupied Structure is considered a building, as defined by the International Building Code (IBC), which is 

expected to have a human occupancy rate of more than 2,000 hours per year (International Code Council 

[ICC], 2018b). 
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Recurrence intervals for Nevada earthquakes along faults that have been studied are estimated to be in 

the range of 6,000 to 18,000 years in western Nevada (Bell, 1984). The very active eastern boundary 

faults of the Sierra Nevada mountains may have a shorter recurrence interval of 1,000 to 2,000 years. 

Many of the smaller faults may be the result of one-time events in response to movement along a better 

developed and more active fault system a considerable distance away.

Because no faults are mapped on the lot nor were detected during our site exploration, no mitigation 

measures are deemed necessary.

Ground Motion

The United States Geological Survey seismic design maps that have been incorporated with the 

American Society of Civil Engineers (ASCE) Online ASCE 7 Hazard Tool indicate that there is a 2 percent

probability that a bedrock ground acceleration of 0.51 g will be exceeded in any 50-year interval (ASCE, 

2022). Only localized amplification of ground motion would be expected during an earthquake. 

Liquefaction

Because the proposed homesite is underlain by dense granular soils and bedrock, liquefaction potential is 

negligible.

Flood Plains

The Federal Emergency Management Agency (FEMA) has identified the homesite as lying in unshaded 

Zone X, or outside the limits of a 500-year flood plain The creek area on the southern end of the property

lies within Zone A, which is the 1 percent annual flood hazard zone (FEMA, 2009).

Discussion and Recommendations

The recommendations provided herein are intended to minimize 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 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 verify that the 

recommendations presented in this report are followed.

Structural areas referred to in this report include all areas of concrete slabs and asphalt pavements as 

well as pads for any minor structures. All compaction requirements presented in this report are relative to 

ASTM D 1557. 

Any evaluation of the site for the presence of surface or subsurface hazardous substances is beyond the 

scope of this investigation. When suspected hazardous substances are encountered during routine 

geotechnical investigations, they are noted in the exploration logs and immediately reported to the client. 

No such substances were revealed during our exploration.
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Construction Recommendations

1. The test pits were excavated by a backhoe at the approximate locations near the building 

footprint. The test pits were backfilled to the extent possible with the equipment on hand; 

however, the backfill was not compacted to the requirements for structural fill. As a result, over-

excavation and recompaction of the test pit backfill must be performed in accordance with Item 9

of this report. Failure to properly compact backfill will result in excessive settlement of 

improvements located over test pit backfill.

2. All vegetation should be stripped and grubbed from structural areas and removed from the site. A 

stripping depth of 6 to 12 inches is anticipated in soil areas. Tree roots greater than one-half inch

in diameter should be removed to a minimum depth of 12 inches below finished grade. Larger 

roots should be removed to the maximum depth possible. Resulting excavations should be 

backfilled to the specifications in Item 9 of this report.

3. The site materials include granular surficial soils and weathered granitic bedrock which increases

in hardness with depth. The site materials are exclusively granular and are suitable to support the 

proposed improvements in cut when properly prepared, and can be reused as structural fill/rock 

fill after exclusion of oversized particles.

4. All soil areas to receive structural fill or structural loading shall be scarified to a depth of 6 inches, 

moisture-conditioned to near optimum moisture content, and compacted to a minimum 90 percent 

relative compaction.

Where greater than 30 percent is retained on the ¾-inch sieve, as could occur within site 

materials, standard density testing is not valid and the materials will be considered rock fill. See 

Item 9 for grading requirements concerning rock fill. In all cases, the final surface should be firm

and exhibit no signs of deflection.

5. If construction takes place during winter or spring snowmelt runoff, localized site soils will be well 

over optimum moisture content and difficult to compact to the specified levels. In some situations, 

moisture-conditioning may be possible by scarifying the top 12 inches of subgrade and allowing it 

to air-dry to near optimum moisture prior to compaction. Where this procedure is ineffective or 

where construction schedules preclude delays, mechanical stabilization will be necessary. 

Mechanical stabilization may be achieved by over-excavation and/or placement of an initial 12- to 

18-inch-thick lift of 12-inch-minus, 3-inch-plus, well graded, angular rock fill. Some of the on-site 

cobbles may be suitable for this purpose. The more angular and well graded the rock is, the more 

effective it will be. This fill should be densified with large equipment, such as a self-propelled 

sheepsfoot or large loader, until no further deflection is noted. Additional lifts of rock may be 

necessary to achieve adequate stability. The use of a geotextile will prevent mud from pumping

up between the rocks, thereby increasing rock-to-rock contact and decreasing the required 

thickness of stabilizing fill. The geotextile should meet or exceed the following minimum 

properties.
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TABLE 1 - MINIMUM AVERAGE ROLL STRENGTH PROPERTIES FOR GEOTEXTILE

Trapezoid Strength (ASTM D 4533) 80 x 80 lbs.

Puncture Strength (ASTM D 4833) 105 lbs.

Grab Tensile/Elongation (ASTM D 4632) 200 x 200 @ 50 %

As an alternate to rock fill, a geotextile/gravel system may be used for stabilization. Aggregate 

base (Standard Specifications for Public Works Construction [SSPWC], 2016), Class C or D drain 

rock (SSPWC, 2016) or approved pit-run gravels should be placed above the geotextile. 

Regardless of which alternate is selected, a test section is recommended to determine the 

required thickness of stabilization.

6. The site bedrock will likely be excavatable with variable difficulty through depths approaching 10

to 12 feet using large excavators. Isolated areas of hard corestones may be encountered that

require aggressive excavation techniques which may include ripping shanks or hydraulic

hammers. If cuts deeper than 12 feet are planned, blasting cannot be ruled out.  

7. Temporary trenches with near-vertical sidewalls should be stable in soils to a depth of 

approximately 4 feet. Excavations to greater depths in soils will require laying back of sidewalls at 

a slope no steeper than 1H:1V (horizontal to vertical) to maintain adequate stability. Depending

on the bedrock conditions, it may be considered stable rock in temporary excavations and may be 

excavated at a near-vertical configuration; however, any loose particles exposed on the bedrock 

should be cleaned to ensure worker safety from dislodging rocks. All trenching and excavation

should conform to Occupational Safety and Health Administration (OSHA) standards.

8. The maximum particle size in trench backfill should be 4 inches. Bedding and initial backfill 12 

inches over the pipe will require import of Class A bedding sand (SSPWC, 2016) and should 

conform to the requirements of the utility having jurisdiction. Bedding and initial backfill should be 

densified to at least 90 percent relative compaction. Native soils and excavated bedrock will 

provide adequate final backfill as long as oversized material is removed, and they should be 

placed in maximum 8-inch-thick loose lifts which are compacted to a minimum of 90 percent 

relative compaction in all structural areas. 

9. All structural fill shall be moisture conditioned to near optimum moisture content, spread in 

maximum 8-inch-thick loose lifts, and densified to at least 90 percent relative compaction. Native 

materials are exclusively granular; as such, excavated surficial soils and bedrock materials will be

suitable for use as structural fill provided particles larger than 6 inches are removed. Oversized 

particles removed from structural fill may be stockpiled for later use as erosion protection or as 

landscape features. Imported structural fill is not anticipated for this project. If imported structural 

fill is necessary, we recommend it satisfy the specifications of Table 2 (Guideline Specification for 

Imported Structural Fill). 
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TABLE 2 - GUIDELINE SPECIFICATION FOR IMPORTED STRUCTURAL FILL

Sieve Size Percent by Weight Passing

6 Inch 100

3/4 Inch 70 – 100

No. 40 15 – 70

No. 200 5 – 30

Percent Passing No. 200 Sieve Maximum Liquid Limit Maximum Plastic Index

5 – 10 50 20

11 – 20 40 15

21 – 30 35 10

These recommendations are intended as guidelines to specify readily available, prequalified 

material. Adjustments to the recommended limits can be provided to allow the use of other 

granular, non-expansive material in specific areas, but any such adjustments must be made and 

approved by the geotechnical engineer, in writing, prior to importing fill to the site.  

Beyond about 5 feet depth, the site materials will commonly have greater than 30 percent 

retained on the ¾-inch sieve, such that standard density testing is not valid. These materials will 

be treated as rock fills with a maximum lift thickness and maximum particle size of 12 inches and 

8 inches, respectively. A proof rolling program of at least 5 single passes of a minimum 10-ton 

vibratory roller in mass grading, or at least 5 complete passes with hand compactors in footing

trenches, is recommended.

Properly constructed rock fills have a long history of excellent performance in northern Nevada. 

Acceptance of this rock fill is based upon observation of particle size, lift thickness, moisture

content, and applied compactive effort. Compaction must continue to the satisfaction of the 

engineer. In all cases, the finished surface shall be firm and show no signs of deflection. 

All fill slopes should be keyed into the hillside at the toe of the slope. The keyway should extend a 

minimum of 18 inches deep into native soils or bedrock and should be a minimum of 4 feet wide. 

10. All exterior footings should be placed a minimum 2 feet below adjacent finished grade for frost

protection. Where footings are located on steep slopes, they should be at a sufficient depth so 

that they are located 2 feet below grade and at least 3 feet horizontally from daylighting.
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11. If footing excavations are open for extended periods of time and disturbed soils are encountered 

at the foundation subgrade at the time of concrete placement, these soils should be recompacted 

or removed to expose undisturbed, native, coarse-grained soils or bedrock and the resulting over-

excavation backfilled with compacted structural fill. The base of all excavations should be dry and 

free of loose soils at the time of concrete placement.

12. Based on the available grading plans, new cut and fill slopes on the order of 10 to 15 feet will be 

necessary for grading. Permanent cut and fill slopes should be stable at a 2H:1V ratio in the types 

of materials encountered at the site. Depending on the materials encountered, bedrock cuts may 

be stable at 1.5H:1V, but plans should be evaluated by the engineer and will require field 

verification.

Temporary (during construction) and permanent (after construction) erosion control of disturbed

areas will be required in accordance with local standards. Dust potential at this site will be 

moderate during dry periods. The project specifications should include an indemnification by the 

contractor of the owner and engineer for any dust generation during the construction period. The 

owner will be responsible for mitigation of dust after his/her acceptance of the project.

13. Foundation and stem wall backfill should be thoroughly compacted to decrease permeability and 

reduce the potential for irrigation and snowmelt to migrate beneath the slab or crawl space.

14. Adequate surface drainage should be provided away from the structure. In particular, the upslope

sides of the house should have drainage swales to divert surface snowmelt runoff away from the

structure. Designated snow storage areas should be placed downslope, away from the house, 

and should have drainage swales to direct meltwater away from downslope structures. Snow 

should not be allowed to accumulate directly adjacent to the foundations.

15. A surface swale should be installed along the upper shoulder of any cut slope and graded to drain 

around and away from the slope face.

16. Subsurface foundation drainage must be installed along the exterior perimeter of the residence

and associated footings. This may be accomplished by placing a non-woven geotextile/gravel 

system with a network of perforated drain pipes below and along the outside base of the exterior 

footings. The geotextile should consist of Mirafi® 140N or an approved equivalent. A trench 

should be excavated to a depth of at least 6 inches below the base and directly adjacent to the 

outside of the footings. A perforated, 4-inch-diameter drain pipe should be placed in the bottom of 

the trench and graded to drain downslope of the residence. A minimum of 12 inches of Class C or 

D drain rock (SSPWC, 2016) should be placed above the drain pipe and around the footing, then

covered by the geotextile. The permeable material should extend up above any soil/bedrock 

contact exposed in footing excavations and above the footing/stem wall cold joint.
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17. Positive crawl space drainage must be provided. This can be accomplished by grading the crawl 

space to drain to one or more localized areas and providing 3-inch-diameter pipes to daylight 

beneath the footing and tie into the exterior foundation drain.

18. Additional exterior subsurface drainage should also be considered, especially for areas of cut, to 

aid in control of seepage and surface drainage from snowmelt. Because the exterior of the 

structure will be graded to drain away from the residence, subsurface drains can be installed in 

front of landscaping walls or along the toe of cut slopes to help collect snowmelt and runoff and 

route it around the structure and foundations. Subsurface drains should be installed in a minimum 

12-inch-wide trench to a minimum depth of 4 feet below finished grade and consist of a minimum 

4-inch-diameter, perforated drain pipe. The drain pipe shall be bedded and backfilled to finished

grade with clean, granular drain fill which is fully encapsulated by a non-woven geotextile.

19. The cold joint between the footing and stem wall shall be waterproofed using a waterstop or 

silicone-based caulk in order to further minimize seepage potential.

20. All structure retaining walls shall have a drainage layer behind the wall that is hydraulically 

connected to the foundation drain. The drainage layer behind the retaining wall can consist of a 

pre-fabricated drain system such as Mirafi® G100N or an approved equivalent.

21. Any interior concrete slab-on-grade floors shall be a minimum of 4 inches thick and will require a 

moisture barrier system. Installation should conform to the specifications provided for a Class B 

vapor restraint (ASTM E 1745-97). The vapor barrier should consist of placing a 15-mil-thick 

Stego® Wrap Vapor Barrier or an approved equal directly on a properly prepared subgrade 

surface in areas of fill or on a minimum of 6 inches of clean, compacted granular drain fill in areas 

of cut. The drain fill should be hydraulically connected to the exterior foundation drainage system.

A 4-inch-thick layer of Type 2, Class B aggregate base (SSPWC, 2016) should be placed over 

the vapor barrier and compacted with a vibratory plate. The base layer should remain compacted 

and a uniform thickness maintained during the concrete pour, as its intended purpose is to 

facilitate even curing of the concrete and minimize curling of the slab. Extra attention should be 

given during construction to ensure that rebar reinforcement and equipment do not damage the 

integrity of the vapor barrier. Care must be taken so that concrete discharge does not scour the 

base material from the vapor barrier. This can be accomplished by maintaining the discharge 

hose in the concrete and allowing the concrete to flow out over the base layer. 

22. Interior floor slab reinforcement, as a minimum, shall consist of No. 3 reinforcing steel placed on

24-inch centers in each direction, or flat sheets of 6x6, W4.0xW4.0 welded wire mesh (WWM). 

Rolls of WWM are not recommended for use because vertically centered placement of rolled 

WWM within a floor slab is difficult to achieve. All reinforcing steel and WWM should be centered 

in the floor slab through the use of concrete dobies or an approved equivalent. Final 

reinforcement design should be performed by the project structural engineer.
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23. All exterior concrete slabs, masonry pavers, and asphalt pavements shall be directly underlain by

a minimum of 6 inches of Type 2, Class B aggregate base (SSPWC, 2016). Aggregate base 

courses shall be densified to at least 95 percent relative compaction (ASTM D 1557). A minimum 

1-inch sand leveling course is also required for masonry pavers.

24. Special considerations should be given to concrete placed and cured during hot or cold weather 

temperatures, low humidity conditions, and windy conditions such as are common in the eastern 

Sierra Nevada. Proper control joints and reinforcement should be provided to minimize any 

damage resulting from shrinkage as discussed below. In particular, crack-control joints shall be

installed on maximum 10-foot centers and shall be installed to a minimum depth of 25 percent of 

the slab thickness. Saw-cuts, zip strips, and/or trowel joints are acceptable; however, saw-cut 

joints must be installed as soon as initial set allows and prior to the development of internal 

stresses that will result in a random crack pattern. If trowel joints are used in the main living area 

floor slab, they will need to be grouted over prior to installation of floor covering.

25. Tile and natural stone flooring will require that the floor be checked and corrected for flatness in 

accordance with the product manufacturer’s specifications. All construction joints, crack-control 

joints and random cracks must be prepared so as to prevent reflective cracking through brittle 

flooring. A stress-relief tile set product must be used.

26. If asphalt concrete is planned for the driveway, it shall be a minimum of 3 inches thick and 

underlain by a minimum of 6 inches of Type 2, Class B aggregate base (SSPWC, 2016). Edge 

drains or roadside v-ditches are recommended to minimize subgrade saturation. Edge drains 

should consist of either a narrow trench backfilled with a 3-inch-diameter drain pipe and 

geotextile/gravel system or a pre-manufactured drain system. In either case, the drain or ditch 

should extend at least 12 inches below the aggregate base section. The drains or ditches should 

daylight on the property.

Geotechnical Design Criteria

1. The residential structure should be designed in accordance with the 2018 International 

Residential Code ([IRC] ICC, 2018a) adopted by Washoe County. Based on materials 

encountered during site exploration, our experience at the site and the regional geology of the 

Franktown Road area, it is our opinion that a Soil Profile Type C is appropriate for this site. The 

recommended seismic design criteria using the 2018 IRC are provided in Table 3a (Seismic 

Design Criteria Using 2018 International Residential Code).
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TABLE 3a - SEISMIC DESIGN CRITERIA USING 2018 INTERNATIONAL RESIDENTIAL CODE (ASCE, 2022)

Latitude 39.2723

Longitude -119.8462

Spectral Response at Short Periods, Ss, percent of gravity 213.2

Site Class C

Soil Factor for Site Class C 1.0

Risk Category II

Residential Site Value, percent of gravity 170.5

Residential Seismic Design Category E

With the Residential Seismic Design Category of E provided in Table 3a, the proposed home 

may be designed using the 2018 IBC (ICC, 2018b), subject to various other requirements of the 

2018 IRC (ICC, 2018a) that should be adhered to by the structural engineer. 

The 2018 IBC and IRC seismic design loads are based on the ASCE 7-16 Standards titled 

Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE, 

2017). The recommended seismic design criteria using the 2018 IBC for Site Class C are 

presented in Table 3b (Seismic Design Criteria Using 2018 International Building Code). 

TABLE 3b - SEISMIC DESIGN CRITERIA USING 2018 INTERNATIONAL BUILDING CODE (ASCE, 2022)

Approximate Latitude 39.2723

Approximate Longitude -119.8462

Spectral Response at Short Periods, Ss, percent of gravity 213.2

Spectral Response at 1-Second Period, S1, percent of gravity 76.3

Site Class C

Risk Category II

Site Coefficient Fa, decimal 1.2

Site Coefficient Fv, decimal 1.4

Site Adjusted Spectral Response at Short Periods, SMS, percent of gravity 255.8

Site Adjusted Spectral Response at Long Periods, SM1, percent of gravity 106.9

Design Spectral Response at Short Periods, SDS, percent of gravity 170.5

Design Spectral Response at Long Periods, SD1, percent of gravity 71.3

Seismic Design Category D

These parameters were derived from a maximum moment magnitude earthquake of 7 to 7.5 

occurring on the Mount Rose fault, approximately 400 feet west of the site.  



Ms. Debra Dahlin

June 7, 2022 

12

1345 Capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766

Reno, Nevada 89502-7140 Email: mail@blackeagleconsulting.com

2. Individual column footings and continuous wall footings underlain by properly prepared native 

granular soils or bedrock, compacted structural fill, or rock fill can be designed for a net maximum 

allowable bearing pressure of 2,500 pounds per square foot (psf). This bearing value may be 

increased by one-third for total loads. With this allowable bearing pressure, total foundation 

movements of ¾ of an inch or less should be anticipated. Differential movements between 

footings with similar loads, dimensions, and base elevations should not exceed ½ inch. The 

majority of the anticipated movement will occur during the construction period as the loads are 

applied. 

3. Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction on 

the bottom of the footing. The recommended coefficient of base friction is 0.45 and has been

reduced by a factor of 1.5 on the ultimate soil strength. Design values for active and passive 

equivalent fluid pressures are 35 and 420 psf per foot of depth, respectively. These design values 

are based on spread footings bearing on properly prepared native granular soils, bedrock, or 

structural/rock fill and backfilled with structural fill.

4. The following recommendations are for small retaining walls with vertical back faces, near-

horizontal backfill, and a drainage layer behind the wall that is hydraulically connected to the

foundation drain. Surcharge loads, including construction/traffic and snow loads, should be added 

to the following values. In order to develop dynamic lateral earth pressure values, dynamic earth 

pressure coefficients were determined using the Mononobe-Okabe (Richards and Elms, 1979) 

equation and a 2 percent probability that a bedrock ground acceleration of 0.51 g will be 

exceeded in any 50-year interval.

TABLE 4 - RETAINING WALL DESIGN PARAMETERS

Bearing Pressure 2,500 psf

Coefficient of Friction 0.45

At Rest Equivalent Fluid Pressure (static/dynamic) 55 pcf/NA1 

Active Equivalent Fluid Pressure (static/dynamic) 35 pcf/67 pcf

Passive Equivalent Fluid Pressure (static/dynamic) 1472 pcf/220 pcf

Unit Weight of Soil 120 pcf

1NA = Not Applicable. For design of structure under dynamic at-rest conditions, use dynamic active earth pressure.
2Reduced by a factor of 0.67 to minimize wall rotation.

Homeowner’s Responsibilities 

1. The custom homebuilder/contractor will finish grade the area near the structure to prevent 

ponding of water adjacent to structural improvements and to provide drainage away from the 

structure in accordance with local building codes. If the homeowner alters the drainage present at 
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the time of completion of construction, either by landscaping and/or making improvements on the 

lot, he/she must provide drainage away from the structure in accordance with local building

codes. If positive drainage is not provided by the homeowner, differential movement of structural 

improvements could be experienced and result in cracking of interior walls and foundations.

2. The site is located in an area with active earthquakes in relatively close proximity. While the 

potential for ground rupture or liquefaction is minimal, the site does lie within a seismically active 

region with a high potential for ground shaking. The recurrence interval for earthquakes along the 

major active faults in the region is generally thought to be in the range of 1,000 years or more.

The most recent earthquakes in northern Nevada, however, have occurred along lesser-known 

faults which seem to represent tectonic plate boundary motion. Approximately 85 percent of this 

motion is taken up along the San Andreas Fault in California, but as much as 15 percent of the 

plate motion appears to be occurring along numerous, smaller strike-slip faults in western

Nevada. The realization that plate boundary faulting extends so far inland is relatively recent, 

such that the probable recurrence intervals and magnitudes of the consequent earthquakes are 

unknown. For this reason and the general high potential for ground shaking in this area, 

homeowners should be advised to consider purchasing earthquake insurance. Typically, such 

insurance is of very low cost but has such a high deductible that it is only beneficial during a very 

large-scale seismic event.

Closing

1. All plans and specifications should be reviewed for conformance with this geotechnical report and 

approved by the geotechnical engineer prior to submitting to the building department for review.

2. The recommendations presented in this report are based on the assumption that sufficient field 

testing and construction review will be provided during all phases of construction. We should

review the final plans and specifications for conformance with the intent of our recommendations. 

Prior to construction, a pre-job conference should be scheduled to include, but not be limited to, 

the owner, design engineer, general contractor, building official, and geotechnical engineer. 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 and reviewed by the geotechnical engineer.

3. During construction, we should have the opportunity to provide sufficient on-site observation of 

site preparation and grading, foundation excavation, fill placement, and foundation and drainage 

installation. These observations would allow us to verify that the geotechnical conditions are as 

anticipated and that the contractor’s work is in conformance with the approved plans and 

specifications.

4. This report has been prepared with generally accepted geotechnical practices. The analyses and 

recommendations submitted are based upon field exploration performed at the locations 

described in this report. This report does not reflect soils or groundwater variations that may 
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