
 

 

Appendix F 
Geotechnical Report 





 

 

 

 

 

 

 

GEOTECHNICAL PLAN REVIEW  

VESTING TENTATIVE TRACT MAP NO. 78248 

PLANNING AREA OF 1-8 

SANTA CLARITA, CALIFORNIA 

FOR 

SAND CANYON COUNTRY CLUB 

SEPTEMBER 20, 2018 

JOB NO. 2017-006-021 

 

 



 

R. T. FRANKIAN & ASSOCIATES 

26027 Huntington Lane  Suite A  Santa Clarita  California  91355 

tel. (818) 531-1501  www.rtfrankian.com 
 

 

 

 September 20, 2018 

 

 

Sand Canyon Country Club 

27734 Sand Canyon Road  

Santa Clarita, CA 91387 2017-006-021 

 

Attention: Mr. Steve Kim 
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Santa Clarita, California 

 

 

Ladies/Gentlemen: 

We are pleased to submit our “Geotechnical Plan Review, Vesting Tentative Tract Map 

No. 78248, Planning Area OF 1-8, Santa Clarita, California.”  The purpose of this report is to 

evaluate the proposed resort development, and provide geotechnical recommendations as required.   

Based on the findings summarized in this report, it is our professional opinion that the 

proposed project will be safe from hazards of landslide, settlement, or slippage.  Furthermore, the 

proposed grading will not adversely affect adjacent property, provided our recommendations and 

the 2016 California Building Code, the 2017 Los Angeles County Building Code, and the 2017 

City of Santa Clarita Building Code (herein collectively referred to as CBC) are followed. 

It is our opinion that this report is suitable for regulatory submittal.  However, this report 

was not and will not be submitted by R. T. Frankian & Associates for regulatory review.  If an 

electronic submittal is not being performed, please contact us and request the number of needed 

wet signed hard copies of our report for regulatory submittal.   
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GEOTECHNICAL PLAN REVIEW  

VESTING TENTATIVE TRACT MAP NO. 78248 

PLANNING AREA OF 1-8 

SANTA CLARITA, CALIFORNIA 

FOR  

SAND CANYON COUNTRY CLUB 

SEPTEMBER 20, 2018 

JOB NO. 2017-006-021 

INTRODUCTION 

R. T. Frankian and Associates, Inc., (RTF&A) is pleased to present this Geotechnical Plan 

Review for Sand Canyon Country Club, Vesting Tentative Tract Map No. 78248, Planning Area 

OF 1-8 (herein referred to as “VTTM 78248), Santa Clarita, California.  The report was based on 

the September 5, 2018 project plan titled Major Land Division, Vesting Tentative Tract Map No. 

78248, Planning Area OF 1-8, prepared by Hunsaker & Associates at a scale of 1 inch = 40 feet.  

The project plan, consisting of four sheets, shows the general location and layout of VTTM 78248, 

and was used as the base map for the Geotechnical Map presented as Figures 1.1 through 1.4.  The 

purpose of this report is to evaluate the proposed development and provide geotechnical 

recommendations as required.   

Previous geotechnical studies conducted within VTTM 78248 were performed by G.C. 

Masterman and Associates, Inc. in 1989; Grover-Hollingsworth and Associates, Inc. in 1989; 

California Geosystems, Inc. in 1990; Gorian and Associates, Inc. (Gorian) in 1990, 1991, and 

1995; and Geotechnical Associates, Inc. (GAI) in 1998.  Numerous exploratory borings and test 

pits were excavated onsite during the course of these various studies.  The logs of these exploratory 

excavations were presented in GAI’s 1998 geotechnical investigation of the site (GAI, 1998a).  

Select logs from these reports, pertinent to the current study area, are re-presented in this 

Geotechnical Plan Review report.  Data from the 1995 Gorian and 1998 GAI reports were reviewed 

and incorporated into this report, as appropriate. 
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 The findings, conclusions, and recommendations presented in this report are based on data 

developed by RTF&A, Gorian, and GAI, as well as appropriate engineering and geologic analyses.  

The assessment of general site environmental conditions for the presence of contaminants in the 

soils and groundwater was beyond the scope of this investigation. 

SCOPE OF WORK 

The scope for the Tentative Map Geotechnical Plan Review consisted of: 

 

• reviewing the Gorian and GAI geotechnical reports previously prepared for the 

site; 

 

• reviewing State of California Alquist-Priolo Earthquake Fault Zone Maps and 

Seismic Hazard Maps to evaluate potential geologic hazards; 

 

• reviewing geologic maps published by the California Geological Survey 

(formerly known as the California Division of Mines and Geology) and the 

Dibblee Foundation to assess regional geologic conditions; 

 

• reviewing groundwater data from the Los Angeles County Department of 

Public Works Water Resources Division to establish high groundwater levels 

and trends in the area; 

 

• excavating exploratory backhoe test pits to observe subsurface geologic 

structure and define fill limits; 

 

• drilling four exploratory borings with a hollow stem auger drill rig;   

 

• obtaining disturbed and undisturbed samples for laboratory testing; 

 

• laboratory testing of representative samples for direct shear, consolidation, and 

in-place moisture and density; 

 

• performing geologic and engineering analyses;  
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• providing recommendations for grading, including site preparation, excavation, 

anticipated removal depth, and the placing of required compacted fill; and 

 

• preparing an engineering geologic and geotechnical report presenting the 

results and conclusions of our investigation and plan review. 

 

 

SITE DESCRIPTION  

VTTM 78248 is located in the City of Santa Clarita, situated immediately east of Sand 

Canyon and southwest of Oak Spring Canyon.  Site topography is dominated by a major northwest-

trending bedrock ridge between Sand and Oak Spring Canyons that descends towards the Santa 

Clara River, located approximately 1 mile north of the site.  Several minor westerly- and easterly-

trending ridges descend onto the site from the main northwest-trending ridge.  The natural slopes 

onsite are inclined at gradients of approximately 4:1 (horizontal: vertical) to approximately 1½:1.  

Site elevations range from approximately 1,590 feet above mean sea level (msl) in the northwest 

portion of the site to approximately 1,740 feet msl in the southeast.   

 

GEOLOGY 

REGIONAL GEOLOGY 

 VTTM 78248 is located at the western end of the Soledad basin within the Transverse 

Ranges geomorphic province of California.  The Soledad basin consists of an elongate, northeast 

trending basin, measuring approximately 30 miles long and 8 to 12 miles wide.  The floor of the 

basin is irregular, with elevations ranging from 400 feet mean sea level (msl) at its western end to 

as much as 2,500 feet near the eastern end. 

 The basin is bounded on the north, east, and south by ridges and mountain masses of 

relatively old crystalline rocks that, along with ancestral highland masses, have contributed large 

quantities of Cenozoic age sediments to the basin (Jahns and Muehlberger, 1954).  More than 



Sand Canyon Country Club 

September 20, 2018 

2017-006-021 

-4- 

 

 

 

 

20,000 feet of stratified rocks were deposited into the elongate lowland area of the basin, with an 

additional 4,500± feet of volcanic rocks accumulated locally (Jahns and Muehlberger, 1954). 

 Structurally, the Soledad basin is a westerly plunging open syncline with locally wrinkled 

flanks (Bailey and Jahns, 1954).  The basin appears to have been defined as a trough of deposition 

mainly by faults, receiving its sedimentary fill in a manner that was very irregular in detail.  

Repeated episodes of primarily early Tertiary deformation, both within and along the margins of 

the basin, are indicated by numerous faults, folds, and unconformities, as well as by the distribution 

and lithology of the sedimentary rocks (Jahns and Muehlberger, 1954).  The early Miocene and 

younger strata of the basin, although maintaining the broadly synclinal structure, have been 

considerably less deformed (Bailey and Jahns, 1954).  These deposits blanket many of the older 

faults of the basin, but are themselves offset by other faults, such as the nearby San Gabriel fault 

zone. 

 The San Gabriel fault zone, the dominant geologic feature in the Santa Clarita Valley, 

forms the southwestern boundary of the Soledad basin and separates the basin from the structurally 

similar Ventura basin.   

SITE GEOLOGY 

 Geologic Materials:  Earth materials encountered on-site consist of artificial fill, alluvium, 

and bedrock units assigned to the Mint Canyon Formation.  The areal extent of the various geologic 

units is depicted on the Geotechnical Map, Figure 1.1 to 1.4.  Following is a brief description of 

the earth materials, with emphasis on their engineering geologic characteristics. 

 Mint Canyon Formation (Tmc):  Sedimentary rock units of the Miocene age Mint Canyon 

Formation (designated map unit “Tmc”) underlie VTTM 78248 at depth, and are exposed at 

ground surface in areas of higher topographic relief.  This formation consists of fine to coarse 

grained arkosic sandstone interbedded with conglomerate, siltstone, and claystone.  Beds are 

several inches to several feet thick and the color is light gray to brown.  The rock mass shows few 
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widely spaced joints.  Joint spacing is in excess of 20 feet.  Joints are tight with no separation and 

continuous over 3 feet to 10 feet.  Joint surfaces are rough and irregular and may show no coating 

or a coating of disseminated carbonate or oxide.   

 As a result of past site activities associated with grading and development of the golf 

course, there is a moderately thin cover of artificial fill materials over some of the areas identified 

as Mint Canyon Formation on the Geotechnical Map.  The artificial fill over the Mint Canyon 

Formation generally varies in depth from 0.5 to 3 feet.  

 Alluvium (Qal):  Prior to golf course grading Holocene age alluvial deposits (map unit 

“Qal”) mantled all of the canyons and drainage courses within the project boundaries, but were 

either removed, or has been blanketed by artificial fill.  As observed in exploratory excavations, 

the alluvium consists of fine to coarse sand and silty sand. 

 Artificial Fill (af):  Artificial fill materials (map unit “af”) are present over half of the site, 

placed within previous canyon areas or to establish the various golf course features.  The artificial 

fill is composed of sand and silty sand mixtures derived from the onsite or nearby alluvial and 

bedrock materials. 

 Geologic Structure:  The Mint Canyon Formation in the site vicinity has been warped into 

a north striking homoclinal structure with bedding dipping between 22 to 40 degrees west.  

Bedding planes within the Mint Canyon Formation vary from poorly defined and gradational to 

sharp and planar.  The geologic structure beneath VTTM 78248 is shown on the Geologic Sections, 

presented as Figure 2. 

 Faults:  Faults in southern California are classified as active, potentially active, and 

inactive, based on their most recent activity.  As defined by the California Geological Survey (Hart 

and Bryant, 1999) for the Alquist-Priolo Earthquake Fault Zone program, a fault can be considered 

active if it has demonstrated movement within the Holocene epoch, or approximately the last 

11,000 years.  Faults that have demonstrated Quaternary movement (last 1.6 million years), but 
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lacking strong evidence of Holocene movement, are classified as potentially active.  Faults that 

have not moved since the beginning of the Quaternary period are deemed inactive. 

The active San Gabriel fault zone is located approximately 2.8 miles southwest of VTTM 

78248 and consists of a northwest-trending zone of imbricate, steeply north-dipping faults.  The 

fault has strong geomorphic expression characterized by displaced geologic units, deflected 

drainages, strike valleys, notched ridges, subparallel faulting, and fracturing and folding 

(Oakeshott, 1958; Wentworth and Yerkes, 1971).  According to Oakeshott (1958), the zone of 

faulting ranges in width from a single plane with no more than a few inches of gouge, to a half-

mile-wide area of several fault planes, zones of brecciation, and complex steep-limbed folds. 

 No known active faults project into or cross VTTM 78248, and the site is not located in a 

State of California Alquist-Priolo Earthquake Fault Zone.  The potential for ground rupture due to 

faulting is considered remote. 

 Faults confined to the Miocene age Mint Canyon Formation (and by definition inactive) 

have been mapped by Saul and Wooten (1983) and included on Geotechnical Maps presented in 

the Gorian report; however, according to Gorian, direct evidence for the faults mapped by Saul 

and Wooten were not found onsite during their geotechnical investigation.  Accordingly, although 

Gorian did depict the inactive faults on their maps, they indicated the faults as being questionable.  

The as-built geotechnical report prepared by GAI (1999) following grading of the golf course did 

not show the inactive faults.  Accordingly, due to the uncertainty regarding the presence and 

location of these inactive faults, we have not shown them on the Geotechnical Map, Figure 11 

through 1.4.   

Gorian did encounter some minor bedrock faults in their exploratory borings, and a minor 

bedrock fault was encountered in RTF&A Test Pit TP-8.  These minor bedrock faults are inactive 

and do not constitute a potential seismic hazard to VTTM 78248.   

 Landslides:  No known landslides are located on-site.  Any landslides that previously 

existed within the project boundaries were removed during development of the golf course.   
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GROUNDWATER 

Water well records from the Los Angeles County Department of Public Works (LACDPW) 

indicate that there are no water wells monitored by LACDPW within the project site; however, 

one active LACDPW water well is located approximately 500 feet west-southwest of the western 

site boundary.  This well is designated as Well No. 7188A (State Well ID 4N15W23Q02).  Water 

levels in Well No. 7188A were measured from April, 1974 through November, 2011.  During that 

period, the highest measured water level was 3.8 feet below ground surface, corresponding to a 

water surface elevation of 1583.2 feet above mean sea level (msl).  This water level was recorded 

on November 27, 1978.  The last measurement recorded in this well was 35.9 feet below ground 

surface (water surface elevation of 1551.1 feet msl) recorded on November 14, 2011.   

According to Gorian (1995), groundwater was encountered in their boring B-16 (located 

within the western portion of VTTM 78248) at a depth of approximately 33.4 feet in 1991.  

Groundwater was not encountered in any of our borings or test pits, excavated to a maximum depth 

of 51 feet. 

Plate 1.2 of the State of California Seismic Hazard Maps for the Mint Canyon Quadrangle 

(CDMG, 1998) indicates that the historic high groundwater site vicinity ranges from 5 to 10 feet 

below ground surface near the north east corner of Sand Canyon Road and Robinson Ranch Road.  

The site elevations have been increased as a result of the previous site grading.   It is recommended 

that a historic high groundwater depth for liquefaction calculations of 15 feet below existing 

ground surface be used for the liquefaction evaluation at the site.   

LIQUEFACTION 

 General:  The State of California Seismic Hazard Maps for the Mint Canyon Quadrangle 

(CDMG, 1999) indicate that the alluviated canyon bottoms within the western portion of VTTM 

78248 boundaries are considered potential liquefaction areas.  Liquefaction may occur when 

saturated, loose to medium dense, cohesionless soils are densified by ground vibrations.  The 
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densification results in increased pore water pressures if the soils are not sufficiently permeable to 

dissipate these pressures during, and immediately following, an earthquake.  When the pore water 

pressure is equal to or exceeds the overburden pressure, liquefaction of the affected soil layers 

occurs.  For liquefaction to occur, three conditions are required: 

 

• ground shaking of sufficient magnitude and duration; 

 

• soils that are susceptible to liquefaction; and  

 

• a groundwater level at or above the level of the susceptible soils during the ground 

shaking. 

 

 For a site to be considered susceptible to liquefaction using the criteria and methodology 

initially developed by Seed and Idriss (1982), liquefaction of underlying soil layers must result in 

an observed surface effect such as sand boils, mud-spouts, surface water seepage, ground cracking, 

or quicksand-like conditions.   

 Lateral spreading can result in ground cracking, and may occur when a site is sloped or is 

near a free-face and there is a sufficiently continuous liquefiable layer on which the overlying soils 

can move laterally. 

 Ground settlement may occur during seismic shaking of an area.  The settlement can be 

caused by liquefaction of loose granular soils and by compaction of soft or loose, but not 

necessarily liquefiable, soils. 

The liquefaction potential at the site was previously evaluated by Gorian (1995) and GAI 

(1998a).  Gorian  concluded that the western portions of the site could be susceptible to liquefaction 

and provided recommendations for removal and recompaction of susceptible materials to mitigate 

the hazard.  The GAI recommended removal depths ranged from 20 feet to 30 feet below existing 

ground surface.   



Sand Canyon Country Club 

September 20, 2018 

2017-006-021 

-9- 

 

 

 

 

Liquefaction regulatory requirements have been revised since liquefaction calculations 

were performed by Gorian (1995) and GAI (1998a).  Accordingly, RTF&A conducted subsurface 

investigation and liquefaction evaluation as part of our geotechnical investigation of VTTM 78248.  

The evaluation utilized one 50-foot deep borings (designated Borings HS-1) and we also updated 

the liquefaction calculations using the using the blow counts and percent fines laboratory testing 

from Gorian rotary wash Boring B-16 G.      

The locations of our recent hollow-stem auger borings that were drilled at the site are 

indicated on the attached Geotechnical Map, and the logs of borings are presented in Appendix 

A.  The density and shear strength of the on-site soils in those areas were measured using 

Standard Penetration Tests (SPT). 

The results of the laboratory tests are presented in Appendix B.  The results of the 

liquefaction calculations are presented in Appendix D. 

Ground Shaking: Ground shaking of sufficient magnitude and duration to cause 

liquefaction can occur virtually anywhere within the Santa Clarita Valley.  Seismic parameters 

determined for the subject site resulted in a PGAm of 0.95g.  The deaggregation obtained from the 

Unified Hazard Tool from the USGS website indicates that the mean magnitude contribution from 

all sources is 6.9 at a distance of about 11.7 kilometers.  A magnitude weighted acceleration used 

by RTF&A for the liquefaction calculations presented in this report is 0.77g.  The seismic data is 

presented in Appendix D. 

ANALYSIS 

The liquefaction evaluation was performed in general accordance with the 2017 Los 

Angeles County Building Code and the Los Angeles County Department of Public Works 

Geotechnical Materials Engineering Division (GMED) document GS 045.0, dated October 1, 

2014.  Liquefaction calculations are presented in Appendix E. 



Sand Canyon Country Club 

September 20, 2018 

2017-006-021 

-10- 

 

 

 

 

CONCLUSIONS  

Based on the results of our analyses, some alluvial soils below the groundwater level at the 

site may liquefy in the event of a large earthquake on a nearby fault that produces the design-level 

ground motions.  This will result in seismically induced ground settlement. 

The results of our investigation, laboratory testing, and engineering analysis indicate that 

the maximum seismic-induced ground settlement is 2.85 inches, and this is at RTF&A hollow stem 

auger Boring HS-1.  However, this boring is not within an area of proposed development and there 

is no removal recommendation for this area.  Gorian Boring B-16 G is located within the same 

drainage canyon about 340 feet northwest of RTF&A HS-1.  The existing elevation at this boring 

was raised about 7 feet above the elevation of the top of the original boring excavation.  The 

liquefaction calculations for Gorian Boring B-16 G indicate 0.58 inches of seismic induced 

settlement after the recommended removal is performed.  Gorian bucket auger Boring B-11 G is 

located in an undisturbed area that is just south of a proposed one-story building.  It is 

recommended that the alluvium be completely removed within the limits of the proposed 

development north of Boring B-11 G.  The depth of alluvium below the proposed one-story 

building is about 20 feet.  The seismic-induced ground settlement within the proposed 

development area is expected to be less than about 0.75 inches after the recommended removal 

and recompaction of soil is performed. 

The recommended liquefaction mitigation at this site consists of a combination of ground 

modification below the proposed subject areas and designing the proposed structures to withstand 

the anticipated settlements.  Each of the liquefaction mitigation methods is discussed below.   

Ground Improvement:  The recommended grading will involve the removal of the upper 

soils in the proposed subject areas and their replacement with properly compacted fill.  Properly 

compacted fill soils would not be subject to liquefaction or dry settlement.  In addition, compacted 

fill soils are denser than the original alluvial soils, which may result in some densification of the 
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underlying alluvial soils and increase the effective stress of the remaining liquefiable layers, which 

is a benefit relative to liquefaction.   

Structural Mitigation:  According to GMED GS 045.0, dated October 1, 2014, structural 

mitigation alone is acceptable for up to 4 inches of total seismically induced settlement, with up to 

1 inch of seismically induced differential vertical displacement over a horizontal distance of 30 

feet.  Anything in excess of these settlements requires a combination of ground modification and 

structural mitigation. It is recommended that the proposed structures and foundations be designed 

to resist the anticipated static and seismic settlements presented in this report.   

DEBRIS FLOW HAZARD 

 Debris flows, consisting of a moving mass of heterogeneous debris lubricated by water, 

are generated by shallow soil slips in response to heavy rainfall.  Debris flows “occur during, and 

only during, heavy rainfall” (Campbell, 1975).  Landslides depend on deep percolation of 

groundwater and may not respond to the effects of heavy rainfall until long after a storm.  

According to Campbell (1975), damage from debris flows is due chiefly to inundation by, or high-

velocity impact of, the debris mass.  Campbell identifies three conditions for debris flow potential: 

• a mantle of colluvial soil or a wedge of colluvial ravine soil; 

• a slope angle ranging from 27 to 56 degrees (slopes steeper than 56 degrees 

generally do not have a continuous mantle of colluvium and are most 

commonly bare bedrock); and 

• soil moisture equal to or greater than the colluvial soil’s liquid limit. 

In general, building lots most susceptible to potential debris flow are those lots located 

directly below and adjacent to natural slopes.   

Based on our review of the current VTTM 78248 project plan, four of the future Lot 1 

single-story building pads could be susceptible to debris flow hazard.  As indicated on Sheet 3 of 

the VTTM 78248 plan (Figure 1.3) the four pads, as designated by their respective elevations, are 

Pad 1615, Pad 1619, Pad 1623, and Pad 1634.  Test pits excavated to assess the depth of potential 
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debris flow material (i.e., loose to moderately dense soil) at the site, encountered soils susceptible 

to debris flow to depths ranging from 0.5 feet to 1.5 feet. 

In general, debris flow hazard may be mitigated by one or a combination of the following 

measures: 

• remove loose surficial material; 

• construct diverter slough walls; 

• construct an impact wall; 

• construct debris basins;  

• construct bulk flow channel; 

• construct stabilization fill slopes; 

• control run-off water; and 

• plant selective deep-rooting vegetation. 

 

Recommendations specific to controlling potential debris flows for the four lots are 

discussed in the Conclusions and Recommendations section of this report. 

SLOPE STABILITY 

GENERAL 

Slope stability considerations typically include existing landslides, future cut-and-fill 

slopes, and rockfall hazard.  No existing landslides or rockfalls were noted within the project site 

during our site reconnaissance.  A few landslides existed onsite prior to development of the golf 

course; however, these landslides were removed during the golf course grading.  Furthermore, 

VTTM 78248 is not in the path of any known landslides or areas of rockfall hazard.   

Development of the site will include grading of 4 cut slopes. For the purposes of this report, 

a cut slope is defined as a slope 10 feet or more in height.  The locations and designations of the 

cut slopes are shown on Figures 1.3 and 1.4.  Proposed cut slope gradients will be 2:1.  The 

maximum cut slope height is approximately 20 feet (Cut Slope CS-3).  Data specific to the four 

cut slopes, including slope height, gradient, and underlying geologic conditions, are discussed 
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below in the “Geologic Factors” section of this report. 

STABILITY ANALYSES 

 Slope stability analyses were performed using the program Slope/W by GEO-SLOPE 

International Ltd., which generally utilized Bishop’s Simplified Method or Spencer’s Method.   

GEOLOGIC SECTIONS AND ASSUMED CRITICAL FAILURE SURFACE 

 The analyses were based on subsurface conditions as depicted on the Geologic Sections, 

Figure 2.  The existing ground surface, proposed grading scheme, and subsurface geologic 

structure are shown on the geologic sections.  For analyses where the location of weak bedding 

planes is unknown or uncertain, one is assumed to be located exactly at the critical location, 

typically near the toe of the slope.  Although groundwater was not indicated on the Geologic 

Sections, the analyses assumed a phreatic surface above the critical failure surface for bedding 

plane failures.  The critical failure surfaces, phreatic surfaces, factors of safety, and recommended 

mitigation measures (i.e., stabilization or buttress fills, if necessary) are added to the Geologic 

Sections for presentation as Geotechnical Sections in this report.  The Geotechnical Sections with 

Slope Stability results are presented in Figures 3, and the computer printouts are presented in 

Appendix C. 

SHEAR STRENGTH PARAMETERS 

 As part of the evaluation of shear strength parameters to be used in slope stability 

calculations, the referenced reports concerning the subject site were reviewed.  The shear strength 

parameters are based on recent direct shear testing by RTF&A, as presented in Appendix B.  

 Presented below are the recommended shear strengths for use at the subject site. 

  



Sand Canyon Country Club 

September 20, 2018 

2017-006-021 

-14- 

 

 

 

 

 

MATERIAL COHESION (psf) 

ANGLE OF SHEARING 

RESISTANCE (degrees) 

Mint Canyon Formation (along bedding) 150 25 

Mint Canyon Formation (cross bedding) 650 32 

Compacted Fill (SSR) 300 30 

Alluvium (Qal) 125 32 

 

GEOLOGIC FACTORS 

 Cut slopes proposed for the site will expose artificial fill, alluvium, bedrock of the Mint 

Canyon Formation, or some combination of these materials.  The Mint Canyon Formation units 

can range from massive to thinly bedded sedimentary rock units of sandstone, conglomerate, and 

siltstone.  Bedding planes within the Mint Canyon Formation range from poorly defined and 

gradational to sharp and planar and can constitute significant planes of weakness, particularly 

where sandstone/conglomerate beds are in contact with siltstone.  Geologic slope stability of the 

Mint Canyon Formation is generally dependent on the orientation of the bedding structure of the 

underlying sedimentary rock units, relative to the gradient of natural or future graded slopes.  

Bedding planes dipping in the same general direction as natural or proposed cut slopes may be 

unstable when the bedding angle is less than the slope gradient.  Geologic data obtained on site 

indicates that the bedding strikes generally north to northwest and dips between 22 and 40 degrees 

towards the west, although most of the observed bedding dips steeper than 30 degrees.  Future cut 

slopes will likely be constructed at gradients of 2:1 (approximately 26 degrees), or flatter.  

Therefore, in most cases the bedding exposed in future cuts slopes will likely dip steeper than the 

cut slope gradient and be grossly stable, from a geologic standpoint.  A discussion of the individual 

cut slopes is presented below. 
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 The alluvial deposits and artificial fill are generally homogeneous materials with no well-

defined plane of weakness.  In general, the mode of failure in these materials is circular as opposed 

to translational failure which is more common in bedded sedimentary rock units.  

Cut Slope CS-1:  Cut Slope CS-1 (see Figure 1.3) will consist of a south-southeast-facing 

2:1 cut slope that will attain a total height of approximately 18 feet.  The cut slope will expose 

Mint Canyon Formation units and artificial fill.  Bedding in the Mint Canyon Formation, in the 

vicinity of Cut Slope CS-1, strikes north to north-northeast and dips 26 to 31 degrees towards the 

west.  As depicted on Geologic Section A-A’ (Figure 2), this bedding orientation is favorable with 

respect to Cut Slope CS-1, and the cut slope is considered grossly stable from a geologic 

standpoint.  The westerly half of the cut slope will likely encounter artificial fill materials that are 

susceptible to erosion and surficial failure.  Therefore, it is recommended that a 15-foot-wide, 3-

foot-deep stability fill slope with backdrains be constructed across the face of the cut slope where 

the fill material is exposed.  The approximate location of the keyway for the recommended stability 

fill slope is shown on the Geotechnical Map (Figure 1.3).   

Cut Slope CS-2:  Cut Slope CS-2 (Figure 1.3) will consist of a 17-foot high, west-

northwest-facing 2:1 cut slope above a retaining wall.  The cut slope will expose Mint Canyon 

Formation units that dip 28 to 31 degrees to the west and northwest.  An apparent bedding angle 

of 26 degrees or steeper will likely be encountered in the cut slope (see Geologic Section B-B’, 

Figure 2).  As the anticipated bedding is generally the same angle or steeper than the cut slope 

gradient, the cut slope is considered grossly stable from a geologic standpoint. 

Cut Slope CS-3:  Cut Slope CS-6 (Figure 1.4) will consist of a 20-foot high, 2:1 south-

southwest-facing cut slope, overlain by engineered fill.  The cut slope will expose Mint Canyon 

Formation units in which the underlying bedding strikes northwest and dips 25 to 36 degrees 

towards the southwest.  As depicted on Geologic Section C-C’ (Figure 2), the bedding is favorably 

oriented with respect to the south-southwest-facing cut slope, and the slope is considered grossly 

stable from a geologic standpoint.   
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Cut Slope CS-4:  Cut Slope CS-4 (Figure 1.4) will consist of a northwest-facing 2:1 slope 

that will attain a height of approximately 18 feet.  The cut slope will expose sedimentary rock units 

of the Mint Canyon Formation and artificial fill material.  The underlying bedding in the Mint 

Canyon Formation strikes northwest and dips 25 to 36 degrees towards the southwest resulting in 

an apparent westerly dipping bedding angle (relative to Section D-D’) of 18 degrees.  This apparent 

bedding angle is adversely oriented, or “daylighted” with respect to the portion of the cut slope 

exposing the Mint Canyon Formation.  Stability analyses for this possible daylighted bedding 

condition indicate that the proposed slope meets factor of safety requirements for 1.5 for static 

conditions and 1.1 for seismic conditions (see Appendix C).  In addition, a slope stability 

calculation for a circular cross bedding failure was performed for Section D-D’ which also met 

slope stability factor of safety requirements.  The southerly portion of the cut slope will likely 

encounter artificial fill materials that are susceptible to erosion and surficial failure.  Therefore, it 

is recommended that a 15-foot-wide, 3-foot-deep stability fill slope with backdrains be constructed 

across the face of the cut slope where the fill material is exposed.  The approximate location of the 

keyway for the recommended stability fill slope is shown on the Geotechnical Map (Figure 1.4).   

 

NATURAL SLOPES 

Most of the natural slopes on or surrounding the project have slope gradients of 2:1 or 

flatter.  As discussed above for proposed cut slopes, the bedding underlying the natural slopes 

typically dips steeper than the natural slope gradient and is considered geologically grossly stable. 

CONCLUSIONS AND RECOMMENDATIONS 

GENERAL 

Based on our review of previous geologic and geotechnical reports prepared for the project 

site, and analyses completed as part of this work, it is our opinion that the project site may be 
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developed as planned, provided our recommendations are incorporated in the design of the project.   

GEOLOGIC CONSIDERATIONS 

 Faulting:  No active or potentially active faults are known to exist within VTTM 78248 

and VTTM 78248 is not located within an Alquist-Priolo Earthquake Fault Zone.  In our opinion, 

there is little probability of surface fault rupture occurring on-site. 

 Landslides:  No landslides have been mapped on or near VTTM 78248. 

Debris Flows:  Potential debris flow hazard has been identified for the natural slopes 

surrounding the perimeter of four of the Lot 1 single-story building pads (see “Potential Debris 

Flow Hazard Area” depicted on Figure 1.3).  Future development for these lots should consider 

structures or devices to control and impound potential debris material, such as debris walls, berms, 

or basins. 

 Oil Wells:  Data from the California Division of Oil, Gas and Geothermal Resources 

(DOGGR) indicate that that there are no known oil wells within the subject site.  The nearest oil 

well, designated Fairview Exploration Co. Well No. “HCL” 1, is located approximately 700 feet 

north-northeast of VTTM 78248.    

Water Wells:  There are no known water wells within VTTM 78248. 

Rockfalls:  Areas of potential rock fall hazard were not identified within VTTM 78248 

during our geologic reconnaissance.  Cobble-size material is common within the conglomerate 

units of the Mint Canyon Formation; boulders are rare.  If exposed in cut slopes the cobbles or 

boulders may become loosened and roll down the slope.  Therefore, an engineering geologist 

should observe and map all cut slopes during site grading to identify areas of abundant cobbles 

and boulders that may be subject to rockfall.  Mitigation for any identified rockfall can be provided 

at that time. 

 Rippability:  The bedrock exposed within VTTM 78248 is weakly to moderately cemented 

and can likely be excavated with conventional grading equipment.  Heavy single shank ripping may 
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be needed for massive conglomerate or well-cemented sandstone units within the Mint Canyon 

Formation.  Should a well-cemented layer be encountered, the use of breakers or jackhammers may be 

necessary. 

 Restricted Use Areas (RUAs):  There are no proposed RUAs within VTTM 78248. 

GRADING 

 General:  The following sections present recommendations for treatment of cut and fill 

slopes, and grading.  The applicability of the preliminary recommendations given in the following 

sections for foundation and retaining wall design should be confirmed at the completion of grading.  

Paving studies and soil corrosivity tests should be performed at the completion of rough grading 

to develop detailed recommendations for protection of utilities and structures, and for construction 

of the proposed roads. 

 Site Preparation:  Prior to performing earthwork, the existing vegetation and any 

deleterious debris should be removed from VTTM 78248.  All unsuitable soils, in the areas of 

grading that are receiving fill should be removed to competent bedrock or alluvial materials and 

replaced with engineered fill.  This includes the artificial fill materials, which range in depth from 

5 to 55 feet, with the maximum fill depth in the northeast corner of the site within the proposed 

golf course.  The depths of removal and recompaction of unsuitable soils are noted on the 

Geotechnical Map.  Any fill required to raise the site grades should be properly compacted. 

 Removal of the exposed natural soils should extend to at least the depths indicated on the 

Geotechnical Map. 

 Removal Depths:  The required depths of removal and recompaction of the natural soils 

are indicated on the Geotechnical Map.  Deeper removals will be required if disturbed or unsuitable 

soils are encountered.  After excavation of the upper natural soils on hillsides and in canyons, 

further excavation should be performed, if necessary, to remove slope wash or other unsuitable 

soils. 
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 The Geotechnical Consultant of Record may require that additional shallow excavations 

be made periodically in the exposed bottom to determine that sufficient removals have been made 

prior to recompacting the soil in-place.  Deeper removals may be recommended by RTF&A based 

on observed field conditions during grading.  During grading operations, the removal depths 

should be observed by a representative of RTF&A and surveyed by the Project Civil Engineer for 

conformance with the recommended removal depths shown on the grading plan. 

 Material for Fill:  The on-site soils, less any debris or organic matter, may be used in the 

required fills.  Any expansive clays should be mixed with non-expansive soils to result in a mixture 

having an expansion index less than 30 if they are to be placed within the upper 8 feet of the 

proposed rough grades. 

 Rocks or hard fragments larger than 8 inches may not be placed in the fill without special 

treatment.  Rocks or hard fragments larger than 4 inches shall not be clustered or compose more 

than 25 percent by weight of any portion of the fill or a lift.  Soils containing more than 25 percent 

rock or hard fragments larger than 4 inches must be removed or crushed with successive passes 

(e.g., with a sheepsfoot roller) until rock or hard fragments larger than 4 inches constitute less than 

25 percent of the fill or lift. 

 Oversized Material: Rocks or material greater than 8 inches in diameter, but not 

exceeding 4 feet in largest dimension, shall be considered oversized rock.  The oversized rocks 

can be incorporated into deep fills where designated by the Geotechnical Consultant of Record.  

Rocks should be placed in the lower portions of the fill and should not be placed within the upper 

10 feet of compacted fill or nearer than 15 feet to the surface of any fill slope as windrows.  

Windrows should be excluded from areas of proposed utilities, pools, and other types of future 

underground improvements.  Additional costs and construction difficulties should be anticipated 

if future improvements are located in areas where there will be conflicts with existing windrows.  

Rocks between 8 inches and 4 feet in diameter shall be placed in windrows or shallow trenches 

located so that equipment can build up and compact fill on both sides.  The width of the windrows 
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shall not exceed 4 feet.  The windrows should be staggered vertically so that one windrow is not 

placed directly above the windrow immediately below.  Rock greater than one foot in diameter 

shall not exceed 30 percent of the volume of the windrows.  Granular fill shall be placed on the 

windrow, and enough water should be applied so that soil can be flooded into the voids.  Fill should 

be placed along the sides of the windrows and compacted as thoroughly as possible.  After the fill 

has been brought to the top of the rock windrow, additional granular fill should be placed and 

flooded into the voids.  Flooding is not permitted in fill soils placed more than one foot above the 

top of the windrowed rocks. 

 Where utility lines or pipelines are to be located at depths greater than 15 feet, rock shall 

be excluded in that area.  Excess rock that cannot be included in the fill, or that exceeds 4 feet in 

diameter, should be stockpiled for export or used for landscaping purposes. 

The oversized material recommendations presented in this report provide for the 

geotechnical consultant to coordinate with the grading contractor to develop a procedure for 

construction of compacted fills that have a satisfactory fill performance for the intended use of the 

fill.  It should be understood that it is not feasible and/or cost effective to eliminate all oversize 

material from constructed fills as part of a conventional grading operation.  The exclusion of all 

oversize material is not necessary for satisfactory fill performance on the majority of projects. 

 Import Material: Import material should consist of relatively non-expansive soils with an 

expansion index less than 30.  The imported materials should contain sufficient fines (binder 

material) so as to be relatively impermeable and result in a stable subgrade when compacted.  The 

import material should be free of organic materials, debris, and rocks larger than 12 inches.  A 

bulk sample of potential import material, weighing at least 25 pounds, should be submitted to the 

Geotechnical Consultant of Record at least 48 hours in advance of fill operations.  All proposed 

import materials should be approved by the Geotechnical Consultant of Record prior to being 

placed at the site.   
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 Compaction:  After the site is cleared and excavated as recommended, the exposed soils 

should be carefully observed for the removal of all unsuitable material.  Next, the exposed 

subgrade soils should be scarified to a depth of at least 6 inches, brought to above optimum 

moisture content, and rolled with heavy compaction equipment.  The upper 6 inches of exposed 

soils should be compacted to at least 90 percent of the maximum dry density obtainable by the 

ASTM D1557 Method of Compaction. 

 After compacting the exposed subgrade soils, all required fills should be placed in loose 

lifts not more than 8 inches in thickness and compacted to at least 90 percent of their maximum 

density.  For fills placed at depths greater than 40 feet below proposed finish grade, a minimum 

compaction of 93 percent of the maximum dry density is required.  The moisture content of the fill 

soils at the time of compaction should be above the optimum moisture content. Compacted fill 

should not be allowed to dry out before subsequent lifts are placed. 

 Rough grades should be sloped so as not to direct water flow over slope faces.  Finished 

exterior grades should be sloped to drain away from building areas to prevent ponding of water 

adjacent to foundations. 

 Shrinkage and Bulking:  Shrinkage of about 8 to 12 percent is estimated for the on-site 

artificial fill material when removed and placed as compacted fill.  A bulking value of about 2 to 

6 percent is estimated for materials generated from Mint Canyon Formation bedrock cut areas for 

use as compacted fill.  The actual shrinkage and bulking will depend upon the relative compaction 

obtained by the contractor during grading operations and would be expected to change on a daily 

basis.  

 Permanent Slopes: Permanent cut and fill slopes may be inclined at 2:1 or flatter.  The 

current site plan indicates that the steepest slope to be constructed at the site during grading will 

be 2:1. 

 Proposed Cut Slopes:  Cut slopes proposed for the rough grading of the project site have 

been designated as shown on the Geotechnical Map.  Each cut slope is discussed with specific 
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recommendations presented in the “Slope Stability Analysis” section of this report.  All grading 

should conform to the minimum recommendations presented in this report.  If these slopes are 

modified from those that are discussed in this report, the modifications should be reviewed by 

RTF&A to ascertain the applicability of our recommendations. 

 Fill Slopes: Where the toe of a fill slope terminates on natural, fill, or cut materials, a 

keyway is required at the toe of the fill slope.  The fill slope keyway should be a minimum width 

of 12 feet, be founded within competent material, and extend a horizontal distance beyond the toe 

of the fill to the depth of the keyway.  The keyway should be sloped back at a minimum gradient 

of two percent into the slope.  The widths of fill slopes shall be no less than 8 feet, and under no 

circumstances should the fill widths be less than what the compaction equipment being used can 

fully compact.  Benches should be cut into the existing slope to bind the fill to the slope.  Benches 

should be step-like in profile, with each bench not less than 4 feet in height and established in 

competent material.  Compressible or other unsuitable soils should be removed from the slope 

prior to benching.  Competent material is defined as being essentially free of loose soil, heavy 

fracturing, or erosion-prone material and is established by the Geotechnical Consultant of Record 

during grading. 

 Where the top or toe of a fill slope terminates on a natural or cut slope and the natural or 

cut slope is steeper than a gradient of 3:1, a drainage terrace with a width of at least 6 feet is 

recommended along the contact.  As an alternative, the natural or cut portion of the slope can be 

excavated and reconstructed as a stability fill slope to provide an all-fill slope condition.  Where 

the contact between the face of the fill slope and the face of a lower natural or cut slope is inclined 

at 45 degrees or steeper, a drainage terrace would not be required. 

 When constructing fill slopes, the grading contractor shall avoid spillage of loose material 

down the face of the slope during the dumping and rolling operations.  Preferably, the incoming 

load shall be dumped behind the face of the slope and bladed into place. After a maximum of 4 

feet of compacted fill has been placed, the contractor shall backroll the outer face of the slope by 
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backing the tamping roller over the top of the slope, thoroughly covering all of the slope surface 

with overlapping passes of the roller.  The foregoing should be repeated after the placement of 

each 4-foot thickness of fill.  As an alternative, the fill slope can be overbuilt and the slope cut 

back to expose a compacted core. If the required compaction is not obtained on the fill slope, 

additional rolling will be required prior to placement of additional fill, or the slope shall be 

overbuilt and cut back to expose the compacted core. 

 Stability Fills:  Stability fills have been recommended for several of the cut slopes on-site, 

as discussed in the “Slope Stability” section of this report.  The stability fill slopes should be 

constructed in accordance with Stability Fill Detail for Grossly Stable Slopes (Figure 4).  

Backdrains should be installed at the backcut of the stability fill as recommended below. 

DRAINAGE 

 Subdrains:  Based on the project plan, there are no deep canyon fills planned for the site, 

and anticipated fill depths over the site are not expected to exceed 15 feet.  However, as our 

recommendations call for removal of all existing fill, RTF&A recommends subdrains within the 

former canyons within the project site.  The approximate locations of the recommended subdrains 

is indicated on Figure 1.  Recommendations associated with pipe type, pipe perforations/slots, and 

filter material also apply to backdrains for stability fills. 

Canyon subdrains should extend up-canyon, with the drain inlet carried to within 15 feet 

of final pad grade.  The subdrains should be surveyed by the Project Surveyor to establish line and 

grade during construction, and for future location reference.  Subdrain and backdrain excavations 

should be observed by the Geotechnical Consultant. 

 The subdrains should be installed in accordance with the manufacturer's specifications.  A 

minimum 2 percent gradient is to be maintained in the subdrain pipes and the pipe shall have at 

least eight uniformly spaced narrow slots per foot.  The width of the slots should not exceed 1/16 

of an inch.  If PVC pipe with drilled perforations is utilized, the diameter of the holes should not 



Sand Canyon Country Club 

September 20, 2018 

2017-006-021 

-24- 

 

 

 

 

exceed 3/8 of an inch if gravel and filter fabric are used.  The diameter of the holes should not 

exceed 1/8 inch if Los Angeles County Flood Control District (LACFCD) Designation F-1 Filter 

Material is used.  There should be at least eight uniformly spaced sets of two perforations per lineal 

foot of pipe.  When constructing the subdrain, the pipe should be placed so that the drilled 

perforations are positioned on the bottom half of the pipe.  The upstream end of subdrains should 

be capped. The final 20 feet of pipe at the downstream end of canyon, stabilization, buttress, and 

side hill fills shall not be slotted or perforated.  Provisions should be made at all times during 

construction to prevent damage to the subdrain from construction equipment, and to prevent soils 

from being washed into an exposed subdrain by surface waters. 

 For runs up to 500 feet, subdrains for the bottom of canyon fills should consist of at least 

6-inch-diameter pipe.  For runs of 500 to 1,500 feet, 8-inch-diameter pipe shall be used. For runs 

over 1,500 feet, 10-inch-diameter pipe shall be used. 

 Canyon subdrains may be installed in a rectangular trench excavated to expose competent 

material and shall be approved by the Geotechnical Consultant.  The subdrains should be 

surrounded by at least 3 cubic feet per lineal foot of granular filter material and there should be at 

least 6 inches of compacted granular filter material or gravel on all sides of the pipe.  The granular 

filter material for subdrains should meet the F1 material criteria, or have a gradation approved by 

the Geotechnical Consultant prior to placement. 

 As an alternative to the granular filter material, 3/4-inch-diameter gravel may be placed 

around the pipe. The gravel should be separated from the surrounding soils by a filter fabric such 

as Mirafi 140N, or equivalent, wrapped around the gravel (“burrito wrapped”). 

Backdrains:  Backdrains should be installed at the backcut of the stability fills.  The 

backdrains should consist of 4-inch-diameter perforated or slotted pipe.  The vertical spacing of 

the backdrains should be a maximum of 15 feet, with a horizontal spacing of 100 feet.  Backdrain 

outlets should consist of non-perforated pipe.  The gradient should be at least 2 percent to the 

discharge end.  The exact location of the backdrains should be determined in the field by the 
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Geotechnical Consultant, after the backcut has been made, so that it can be best positioned to 

intercept potential seepage. 

 Surface Drainage:  All surface drainage should be directed away from proposed structures 

through non-erosive devices.  The ponding of water must not be allowed, especially adjacent to 

foundations.  The pad gradients should not slope toward any descending slopes in order to reduce 

the potential for surficial erosion.  Water that flows towards slopes should be conducted to 

appropriate discharge locations via non-erodible drainage devices.  Drainage devices, including 

drainage terraces on graded slopes, should be inspected periodically and should be kept clear of 

debris.  Drainage and erosion control should be designed in accordance with the standards set forth 

in the CBC. 

 Any modification of the grades of building pads, parking areas, etc., could adversely affect 

drainage at the site.  Future landscaping and construction of walkways, planters, and walls, etc., 

must never modify site drainage unless additional measures to enhance drainage (e.g., area drains, 

additional grading, etc.) are designed and constructed in accordance with the applicable CBC 

requirements.   

Erosion Protection:  In order to reduce the potential for erosion, all cut and fill slopes 

should be seeded or planted with proper ground cover as soon as possible following grading 

operations, in accordance with the County of Los Angeles Building Code.  The ground cover 

should consist of drought-resistant, deep-rooting vegetation.  A landscape architect should be 

consulted for ground cover recommendations, plant selection, installation procedures, and plant 

care requirements. 

Excessive landscape irrigation or leakage from irrigation lines can cause localized slope 

failures.  Therefore, irrigation systems for slope vegetation should be designed and maintained to 

minimize leakage onto graded slopes.  If automatic sprinkler systems are used, they should be 

adjusted for seasonal variations in rainfall.  Vegetation on natural slopes should remain natural 

and not be landscaped or irrigated in the same manner as graded slopes.   
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Rodent burrows are known to provide direct conduits for water flow that can decrease 

slope stability.  Therefore, in order to maintain the integrity of graded slopes, a rodent abatement 

program should be instituted.  

Even with the implementation of these recommendations, it is not possible to eliminate 

erosion within hillside developments.  Removal of debris from drainage devices, slope 

maintenance, and landscaping will be required, especially after periods of heavy rainfall.  

GENERAL GRADING REQUIREMENTS 

1. All fills, unless otherwise specifically designed, shall be compacted to at least 90 percent 

of the maximum dry unit weight as determined by the ASTM D1557 Method of Soil 

Compaction. 

 

2. No fill shall be placed until the area to receive the fill has been adequately prepared, and 

subsequently approved by the Geotechnical Consultant of Record or his representative. 

 

3. Fill soils should be kept free of debris and organic material. 

 

4. Rocks or hard fragments larger than 8 inches may not be placed in the fill without approval 

of the Geotechnical Consultant of Record or his representative, and in a manner specified 

for each occurrence. 

 

5. Bedrock fragments larger than 8 inches, or fill soils containing greater than 25 percent of 

bedrock fragments larger than 4 inches in diameter, must be removed or processed using 

successive passes of a sheepsfoot compactor until rock fragments constitute less than 

25 percent of the fill material. 

 

6. The fill material shall be placed in layers which, when compacted, shall not exceed 8 inches 

per layer.  Each layer shall be spread evenly and shall be mixed thoroughly during the 

spreading to ensure uniformity of material and moisture. 

 

7. When moisture content of the fill material is too low to obtain adequate compaction, water 

shall be added and thoroughly dispersed until the soil is approximately two to four percent 

above optimum moisture content. 
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8. When the moisture content of the fill material is too high to obtain adequate compaction, 

the fill material shall be aerated by blading, or other satisfactory methods, until the soil is 

approximately two to four percent above optimum moisture content. 

 

9. Fill and cut slopes should not be constructed at gradients steeper than 2:1 (horizontal: vertical). 

GRADING OBSERVATION 

 Construction observation should be made by a Geotechnical Consultant of Record during 

any grading activities within the project site, to verify the findings within this report.  Additional 

recommendations may be required for landfill design based on conditions uncovered during 

grading. 

TEMPORARY EXCAVATIONS 

Based on our review of the subject plans, it does not appear that significant temporary 

excavations will be required during the construction of the proposed development.  However, the 

following recommendations are applicable in areas where excavations are to be made. 

 Temporary excavations are not expected to stand vertically in cuts that exceed 4 feet in height.  

Temporary excavations in excess of 4 feet may be sloped at a gradient of ¾:1, to a maximum height 

of 8 feet.  Temporary slopes higher than 8 feet should be sloped at a gradient of 1:1.  By temporary, 

we mean a period not exceeding 60 days.  All regulations of State or Federal OSHA should be 

followed. 

 If excavations are made during the rainy season (normally from November through April), 

particular care should be taken to protect slopes against erosion.  Measures to help mitigate erosion, 

such as the installation of berms, plastic sheeting, or other devices, may be warranted.  Surface water 

should be prevented from flowing over or ponding at the tops of excavations. 
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EXPANSIVE BEDROCK 

It is anticipated that bedrock materials exposed at pad grade may contain expansive 

claystone beds that could cause differential expansion.  Therefore, within building areas at 

locations where expansive bedrock units are exposed at pad grade, it is recommended that the 

bedrock be removed and recompacted to a depth at least 8 feet below the proposed final pad 

elevations or 5 feet below the bottom of proposed footings, whichever is greater.  It is also 

recommended that the bedrock be removed and recompacted to a depth at least 3 feet below the 

proposed soil subgrade in exposed bedrock areas receiving pavement or hardscape improvements.  

The soils generated by these over-excavations should be mixed with non-expansive soils to yield 

a relatively non-expansive mixture.  Should the resulting fill soil still be expansive, special 

construction techniques, such as pad subgrade saturation or post-tensioned slabs, may be required 

to reduce the potential for expansive soil–related distress. 

TRANSITION LOTS 

Proposed building pads located in a cut and fill transition zone may experience cracking 

and movement of the footings and slab due to differing compressibility of the fill, as compared to 

the bedrock material.  To reduce the potential for cracking and differential settlement, the portion 

of the lot in cut bedrock should be over-excavated to a depth at least 5 feet below the proposed 

finished pad elevation or 3 feet below the bottom of proposed footings, whichever is greater.  The 

over-excavation should extend at least 5 feet laterally beyond the building limits.  Where removal 

and recompaction for potentially expansive soils or bedrock are also required, it is recommended 

that the 8-foot removals be performed as described in the “Expansive Bedrock” section of this 

report. 
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EXPANSIVE SOILS 

The on-site alluvial soils are expected to have a very low potential for expansion.  

Compacted fills generated from the Mint Canyon Formation are expected to have up to a medium 

potential for expansion.  The compacted fills generated by the on-site materials are expected to be 

classified as having a very low to medium potential for expansion.  Samples of the compacted fill 

should be obtained at the completion of the rough grading operations to support final foundation 

design. 

FOUNDATIONS 

General:  Buildings may be supported on continuous or individual spread footings established 

in properly compacted fill soils.  Foundations and floor slabs should be designed by a structural 

engineer, in accordance with the minimum requirements of the CBC. 

Design Criteria:  The recommendations presented in this section are based on the 

assumption that the proposed structures will have column loads not exceeding approximately 

100 kips and continuous foundation loads not exceeding 3 kips per lineal foot.  A bearing value of 

2,000 pounds per square foot (psf) may be used in the design of spread foundations.  This value can 

be increased by one-third when considering seismic and wind forces.  The bearing material should 

consist of compacted fill soil.  Individual column pads and continuous wall footings should be 

designed to meet the minimum width and depth requirements as set forth in the CBC.  Foundation 

depths should be measured from the lowest adjacent final grade. 

Building setbacks for structures located adjacent to either ascending or descending slopes 

should be in accordance with the standards set forth in the CBC.  All foundation excavations should 

be observed and approved by a representative from our firm prior to placement of reinforcing steel.  

Foundations should be deepened, where necessary, to prevent surcharge loads from being imposed 

on adjacent foundations or utilities.  Observation of foundation excavations may also be required by 
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the appropriate reviewing governmental agencies.  The contractor should be familiar with the 

requirements of the governing reviewing agencies. 

Lateral Design: Lateral restraint at the bases of footings or slabs may be assumed to be 

the product of the dead load and a coefficient of friction of 0.4.  Passive pressure on the faces of 

footings may also be used to resist lateral forces.  A passive pressure of zero at the surface of 

finished grade, increasing at the rate of 250 psf per foot of depth, to a maximum value of 2,500 

psf, may be used at this site.  The passive pressure and friction may be combined without reduction 

when evaluating lateral resistance. 

Settlement:  Provided that the proposed buildings are supported on shallow foundations 

established in compacted fill soils, as recommended, column loads do not exceed 100 kips, and 

continuous footings do not exceed 3 kips per lineal foot, we estimate that the  static settlement will 

be about 1.0 inches.  Seismic settlement is estimated to be less than 0.75 inches.  Combined static 

and seismic total settlement is expected to be about 1.75 inches.  The static and seismic differential 

settlements in some areas of the site are expected to be about 1 inch of vertical movement across 

a horizontal distance of 30 feet.  Our firm should review the foundation loads after plans are 

developed, after the completion of grading, to verify the applicability of our recommendations to 

the proposed structures. 

FLOOR SLAB SUPPORT 

General: The floor slab design recommendations presented in this section are based upon 

the assumption that the soil subgrade in proposed floor slab areas will consist of compacted fill 

soil and that floor slabs will be subjected to normal loads with no special requirements. Any 

surficial soils that become dried or disturbed during the course of construction should be moisture-

conditioned and compacted prior to casting the floor slab. 

Conventional floor slabs may be utilized at the subject development, provided the subgrade 

soils consist of compacted fill soils with a very low (Expansion Index of 0 to 20) potential for 
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expansion. If the subgrade soils are determined to have an expansion potential in the low or higher 

range (Expansion Index greater than 21), post-tensioned floor slabs, as indicated below, are 

recommended. 

Conventional Floor Slabs: Conventional slabs-on-grade should be designed per the 

recommendations of the CBC. However, as a minimum, the building floor slabs should have a 

nominal thickness of at least 4 inches and should be reinforced with a No. 4 rebar spaced at 18 

inches on center, in each direction, or equivalent. Thicker slabs may be required, depending on the 

floor loads and the structural requirements; we defer to the Project Structural Engineer for design 

of the floor slabs. 

Post-Tensioned Floor Slabs: Post-tensioned floor slabs should be designed per the 

recommendations of the CBC. The design values, presented following this paragraph, assume that 

the proposed floor slabs will be poured monolithic with continuous perimeter edge footings. 

Perimeter edge footings should have a minimum depth of 12 inches. Footing depths should be 

measured from the lowest adjacent grade for perimeter footings or the top of slab for interior 

footings. 

 

Net Bearing Value: An allowable net bearing value of 2,500 psf may be used 

for footings with a minimum depth of 18 inches below 

the top of slab or 12 inches below the lowest adjacent 

grade. 

  

Coefficient of Friction: 0.75 

  

Passive Pressure: 250 pcf for level ground condition 

  

Modulus of Subgrade 

Reaction (K): 

150 pounds per cubic inch (pci) for a footing width of 

one foot.  For larger footings or floor slabs, this value 

should be reduced using the following equation: 
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Kr = K  

 

 where: 

 Kr = Reduced Modulus Value 

K = Modulus of Subgrade Reaction for 

a One-Foot-Wide Plate 

B = Width of Large Footing or Slab 

  

Modulus of Elasticity: 1,000 pounds per square inch (psi) 

  

Edge Moisture Variation Distance  

 Me (Center Lift): 5.25 feet 

 Me (Edge Lift):   2.5 feet 

  

Estimated Differential Movement  Low Medium 

 My (swelling):  0.4 0.9 

 My (shrink):    0.3 0.7 

 

Water Vapor Mitigation:  Water vapor transmitted through floor slabs is a common cause 

of floor covering problems.  An impermeable membrane “vapor barrier” should be installed to 

reduce excess vapor drive through all floor slabs.  The function of the impermeable membrane is 

to reduce the amount of water vapor transmitted through the floor slab.  Vapor-related impacts 

should be expected in areas where a vapor barrier is not installed. 

Floor slabs should be underlain by a vapor barrier surrounded by 2 inches of sand above 

and below it. The membrane should be at least 10 millimeters thick; care should be taken to 

preserve the continuity and integrity of the membrane beneath the floor slab. The sand should be 

sufficiently moist to remain in place and be stable during construction; however, if the sand above 

the membrane becomes saturated before placing concrete, the moisture in the sand can become a 

source of water vapor. 

2

B2

)1B(




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Another factor affecting vapor transmission through floor slabs is a high water-to-cement 

ratio in the concrete used for the floor slab.  A high water-to-cement ratio increases the porosity of 

the concrete, thereby facilitating the transmission of water and water vapor through the slab.  The 

Project Structural Engineer or a concrete mix specialist should provide recommendations for 

design of concrete for footings and floor slabs in accordance with the CBC, with consideration of 

the above comments. 

The above described recommendations have been successfully utilized on numerous 

project in Southern California to reduce excess moisture drive through floor slabs.  Alternative 

methods of providing floor slab water vapor mitigation have also been successfully utilized and 

some are outlined in various codes and standards.  If requested and authorized, we would be 

pleased to provide geotechnical comment if it is desired to utilize alternative mitigation methods.  

These recommendations may be superseded by the design team based on their experience with 

alternative mitigation methods.  However, RTF&A assumes no responsibility related to adverse 

impacts associated with superseding the recommendations of this report. 

RETAINING WALLS 

General:  A bearing value of 2,000 psf may be used in the design of retaining wall footings.  

Backfill placed behind retaining walls should be compacted to a minimum of 90 percent of the 

maximum dry density, as determined by the Soil Compaction Test Method (ASTM Standard 

D1557).  When backfilling, walls should be braced.  Heavy compaction equipment should not be 

used any closer to the back of the wall than the height of the wall.  Soils that have an expansion 

index in excess of 50 should not be utilized for backfill behind walls that are greater than 3 feet in 

height.  The backs of retaining walls should be water-proofed where aesthetics are concerned.   

Lateral Earth Pressure: Cantilevered retaining walls separate and independent of 

buildings, where the surface of the backfill is level and the retained height of soils is less than 

15 feet, may be designed assuming that drained non-expansive soils will exert a lateral pressure 
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equal to that developed by a fluid with a density of 30 pounds per cubic foot (pcf).  The indicated 

pressure assumes that a lateral deflection of up to about one percent of the wall height is acceptable 

at the top of the wall.  If it is desired to decrease the amount of potential wall deflection, a greater 

lateral pressure could be used in the wall design. 

Where the surface of the backfill is inclined at 2:1, it may be assumed that drained soils 

will exert a lateral pressure equal to that developed by a fluid with a density of 45 pcf. 

For the design of a rigid wall where rotation and lateral movement are not acceptable, as 

in the case of buildings, it may be assumed that drained, non-expansive soils will exert a 

rectangular lateral pressure with a maximum pressure equal to 22H psf, where “H” is the wall 

height in feet.  The pressure value and distribution may vary significantly when considering wall 

rigidity and restraining conditions.  The structural characteristics of the wall are referred to the 

Project Structural Engineer.  If requested, we can provide additional geotechnical design 

parameters for specific restrained conditions. 

In addition to the recommended earth pressure, walls should be designed to resist any 

lateral surcharges due to nearby buildings, storage, or traffic loads.  A drainage system should be 

provided behind the walls to reduce the potential for development of hydrostatic pressure (see the 

following “Retaining Walls” section of this report).  If a drainage system is not installed, walls 

should be designed to resist an additional hydrostatic pressure equal to that developed by a fluid 

with a density of 55 pcf for the full height of the wall. 

Seismic Lateral Earth Pressure: The preceding recommended values indicate earth 

pressures for conventional static loading conditions.  Ground shaking associated with earthquakes 

may cause additional pressure on walls.  In addition to the previously mentioned lateral earth 

pressures, it is recommended that all rigid (building) walls of any height, and cantilevered retaining 

walls greater than 6 feet in height, be designed to support an additional seismic earth pressure 

equal to an inverted equivalent fluid pressure of 29 pcf. 
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Density of Backfill:  When designing retaining walls to resist over-turning, it can be 

assumed that compacted, on-site soils will have a density of 125 pcf. 

 Drainage:  A drainage system should be provided behind retaining walls, or the walls 

should be designed to resist hydrostatic pressures.  The drainage system could consist of a 4-inch-

diameter perforated pipe placed 6 inches from the base of the wall, with the perforations down, 

and connected to an outlet device.  The pipe should be sloped at least 1 inch per 50 feet and 

surrounded on all sides by at least 6 inches of clean gravel.  The gravel should be “burrito-

wrapped” with filter fabric, such as Mirafi 140N, or equivalent.  As an alternative to the gravel 

and filter fabric, filter material meeting the requirements of LACFCD Designated F-1 Filter 

Material, and slotted pipe, may be used.  The backside of the wall should be water-proofed. 

 A vertical 6-inch-wide gravel chimney drain, or a drainage geocomposite such as 

Miradrain, should be placed against and behind retaining walls that are higher than 3 feet.  The top 

of the back drain should be capped with 18 inches of on-site soils. 

 The installed drainage system should be observed by the Geotechnical Consultant of 

Record prior to backfilling the system.  Inspection of the drainage system may also be required by 

the reviewing governmental agencies. 

SEISMIC DESIGN 

The following factors are recommended for seismic force design of structures at the subject 

site.  The parameters were determined using the U. S. Seismic Design Maps at the United States 

Geological Survey (USGS) Earthquakes Hazard website.   

 

Site Class D 

Ss 2.62 

S1 0.93 

SMs 2.62 

SM1 1.39 

SDs 1.75 
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SD1 0.93 

PGA 0.95 

PAVEMENT DESIGN 

Samples of the on-site soil should be obtained from near final grade elevation in proposed 

pavement areas, following the grading operations, to perform R-value tests.  The R-value test results 

would be used to prepare pavement section recommendations. The preliminary pavement section 

recommendations presented below are based on the assumption that the on-site soils have an R-value 

of at least 20.  The final pavement section recommendations could vary depending on the results 

of the actual R-value tests.  We would be pleased to provide pavement section recommendations for 

alternative Traffic Index values upon request. 

 

Traffic Index 

Asphalt Thickness 

(Inches) 

(CAB) Base Course Thickness 

(Inches) 

4 3 5 

6 4 9 

8 5 14 

 

Base course material should consist of crushed aggregate base (CAB), as defined by 

Section 200-2.2 of the Standard Specifications for Public Works Construction (“Greenbook”), or 

crushed miscellaneous base (CMB), as defined by Section 200-2.4 of the Greenbook.  Base course 

material should be compacted to at least 95 percent of the maximum dry density of that material. 

Base course material should be purchased from a supplier who will certify that it will meet 

or exceed the specifications in the Greenbook, as indicated.  We could, upon request, perform sieve 

analysis and sand equivalency tests on material delivered to the site that appears suspect.  

Additional tests could be performed, upon request, to determine if the material is in compliance 

with the remainder of the specifications indicated in the Greenbook. 
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The pavement section recommendations presented above are based upon assumed Traffic 

Index values.  RTF&A does not take responsibility for the numerical determination of the Traffic 

Index values, nor the areas where they apply within the site. 

GEOTECHNICAL CONSULTANT OF RECORD 

This report has been prepared assuming that RTF&A will perform all geologic and 

geotechnically related field observations and testing.  If the recommendations presented in this 

report are to be utilized but observation of the grading activities is performed by others, the parties 

performing the work must review this report and assume responsibility for recommendations 

contained herein or provide their own recommendations.  That party would then assume the title 

“Geotechnical Consultant of Record” for the project. 

A representative of the Geotechnical Consultant of Record should be present to observe all 

grading operations as well as test compacted fills.  A report presenting the results of these 

observations and related testing should be issued upon completion of these operations.  All footing 

excavations should be observed by a representative of the Geotechnical Consultant of Record prior 

to placing steel or pouring concrete into the excavations. 

REGULATORY STATEMENT 

Based on our review of the project plan and referenced reports, it is our finding that 

development of VTTM 78248, as depicted on the project plan, will be safe from hazard of 

landslide, settlement, or slippage, and will not adversely affect the geotechnical conditions of the 

nearby properties, provided our recommendations and the requirements of the CBC are followed. 
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LIMITATIONS 

Our professional services have been performed using that degree of care and skill ordinarily 

exercised, under similar circumstances, by reputable geotechnical engineers and engineering 

geologists practicing in this or similar localities.  No other warranty, expressed or implied, is made 

as to the professional advice included in this report.  This report has been prepared for Sand Canyon 

Country Club and their design consultants, to be used solely for planning and design.  The report 

has not been prepared for use by other parties and may not contain sufficient information for 

purposes of other parties or other uses. 
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APPENDIX A 

 

FIELD EXPLORATIONS  

 

RECONNAISSANCE GEOLOGIC MAPPING 

 

During geologic mapping, local surficial deposits (both natural and man-made) and bedrock units 

were mapped on a base map prepared by Hunsaker.   Geologic structural features, including bedding, 

were observed, measured, and plotted on the base map. 

 

 

LOGGING OF EXPLORATORY TEST PITS 

 

Logging was performed for 27 exploratory test pits (TP-1 through TP-27) excavated at selected 

locations within the site.  The test pits were excavated using a backhoe equipped with a 2-foot-

wide bucket.  Test Pits varied in depth from approximately 4 feet to 17 feet.  Test Pits TP-1 through 

TP-11 were logged by a Certified Engineering Geologist.  The locations of the test pits are 

indicated on the Geotechnical Map, Figure 1.   

 

 

EXCAVATION AND LOGGING OF EXPLORATORY BORINGS 

 

We explored the project site by drilling 4 hollow-stem auger borings, designated HS-1 through HS-

4.  The locations of the borings are shown on the attached Geotechnical Map, Figure 1.  The soils 

encountered in the borings were classified in accordance with the Unified Soil Classification 

System.  The boring logs are presented in this Appendix.  

 

Undisturbed and bulk samples of the subsurface materials were collected for laboratory inspection 

and testing.  The lined-barrel sampler used to take undisturbed samples has an external diameter 

of 3.25 inches and an internal diameter of 2.625 inches.  The depths at which the undisturbed 

samples were obtained are indicated on the logs.  The number of blows required to drive the 

sampler 12 inches with the hammer weight are also shown on the boring logs. 
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 LOG OF TEST  PIT  TP-1

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1745

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 1”, Dry to Moist,
Medium Dense, Medium Brown to Light Grayish Brown
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Occasional Gravel to ½”, Friable, Moist,
Dense

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 5’

5’ - 6’

Tmc

af
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 LOG OF TEST  PIT  TP-2

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1710

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 2”, Damp to Moist,
Medium Dense, Medium Brown
 

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 1”, Moist, Soft to
Medium Dense, Light to Medium Gray Layered with Medium Brown

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

2’ - 6’

af

af
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 LOG OF TEST  PIT  TP-3

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1780

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 1/2”, Damp,
Medium Dense, Medium Brown, Roots and Rootlets to 1/4” 
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Silty to Slightly Silty, Friable to 
Low Hardness, Weathered, Light Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Coarse, Slightly Silty, Low Hardness, 
Light Brown to Light Gray

Bedding @ 3 ½’: N5W, 27W

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1’

1’ - 4’

Tmc
Bedding: N5W, 27W

4’ - 5’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-4

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1772

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp, Medium Dense, Medium Brown 
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Occasional Coarse Sand, Slightly Silty,
Damp, Moderately Hard, Light Gray

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

1’ - 4’

Tmc

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-5

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1762

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 1”, Damp, 
Medium Dense, Medium Brown 
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Coarse, Occasional Gravel to 2”, 
Damp, Moderately Hard, Light Gray

Bedding @ 3’: N10W, 26W

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1 ½’

1 ½’ - 4’

Tmc

af

Bedding @ 3 ½’: N5W, 27W



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-6

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1765

1’’ = 4’

RESIDUAL SOIL
SILTY SAND: Fine to Medium, Dry to Damp, Medium Dense, Medium 
Brown, Roots and Rootlets to 1/4”  
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine, Damp, Moderately Hard, Light Gray

Bedding @ 3’: N13W, 32SW

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1’

1’ - 4’

Tmc

Residual Soil

Bedding: N13W, 32SW



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-7

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1670

1’’ = 4’

RESIDUAL SOIL
SILTY SAND: Fine to Medium, Occasional Gravel to 1”, Dry, 
Medium Dense, Light Gray, Roots to 1/8”  
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Coarse, Gravel to 1”, Dry to Damp, Low to 
Moderately Hard, Light Gray

Bedding @ 3’: N25W, 34SW

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - ½’

½’ - 5’

Tmc

Residual Soil

Bedding: N25W, 34W



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-8

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1740

1’’ = 4’

RESIDUAL SOIL
SILTY SAND: Fine to Coarse, Gravel to ½”, Dry, 
Medium Dense, Light Gray, Roots and Rootlets to 1/4”  
 

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Damp to Moist, Moderately Hard, 
Light Gray

Fault @ 5’: N25E, 81SE

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 3’

3’ - 6’

Tmc

Residual Soil

Fault: N25E, 81SE



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-9

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1615

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp, Medium Dense, Medium Brown  
 

ALLUVIUM (Qal)
SILTY SAND: Fine to Medium, Damp, Medium Dense, Medium Brown,
Tree Roots to 3” Diameter

ALLUVIUM (Qal)
SILTY SAND: Fine, Damp, Medium Dense, Light Grayish Brown, Porosity
to 1/8” (Backhoe Operator Indicated Denser @12’)

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

2’ - 7 ½’

Qal

Qal

7 ½’- 12 ½’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-10

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1610

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Slightly Moist, Medium Dense, Light Grayish
Brown  

MINT CANYON FORMATION (Tmc)
WEATHERED BEDROCK: Fine to Medium, Friable, Slightly Silty, Damp to
Slightly Moist, Light Grayish Brown

MINT CANYON FORMATION (Tmc)
BEDROCK: Fine to Coarse with Gravel, Friable, Damp to Slightly Moist,
Light Grayish Brown

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1’

1’ - 3’

Tmc

Tmc

3’ - 5’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-11

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1618

1’’ = 4’

ARTIFICIAL FILL (af)
SAND: Fine, Damp, Medium Dense, Light Gray, 4” Gravel Layer at Bottom 

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Grayish Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Coarse, Gravel to 1”, Damp to Moist, Friable
Light Gray

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1 ½’

1 ½’ - 9’

Tmc

af

9’ - 10’

af

4” Pipe



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-12

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1752

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Brown 

WEATHERED BEDROCK
SILTY SAND: Fine to Coarse with Gravel and Cobbles, Damp, Medium Dense,
Light Grayish Brown

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 5’

5’-8’

WEATHERED BEDROCK

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-13

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1734

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Brown 

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Coarse with Gravel, Moist, Medium Dense,
Light Gray

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Medium Brown

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Coarse with Gravel and Cobbles, Moist, Medium
Dense, Light Gray (Debris & Plastic Bottle Present)

ALLUVIUM (Qal)
SILTY SAND: Fine to Coarse with Gravel, Moist, Medium Dense, Olive Gray

5/24/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

2’- 4’

Qal

af

4’- 6’

6’- 16’

16’- 17’

af

af

af

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-14

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1722

1’’ = 4’

ARTIFICIAL FILL (af)
SAND: Fine to Medium, Slightly Silty, Moist, Medium Dense, Yellowish Brown,
4” of Pea Gravel

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Grayish Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Low Hardness, Damp, Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

2’-3’

Tmc

af

3’-4’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-15

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1680

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Grayish Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Coarse, Occasional Gravel, Low Hardness, Damp,
Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2 ½’

2 ½’-4’

Tmc

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-16

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1616

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium with Occasional Gravel and Cobbles, 
Moist, Medium Dense, Light Grayish Brown

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Organic Layer, Moist, Medium Dense,
Dark Gray

ALLUVIUM (Qal)
SILTY SAND: Fine, Moist, Medium Dense, Light Gray, Porosity Less
Than 1/8”

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 8 ½’

8 ½’- 12’

Qal

af

12’- 15’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-17

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1590

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Brown, 4” Concrete
Slab Alon Eastern Edge of Pit

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium with Occasional Gravel, Chunks of Formational
Material, Damp, Medium Dense, Light Gray

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Medium Dense, Light Grayish Brown

ALLUVIUM (Qal)
SAND: Fine to Coarse with Gravel, Slightly Silty, Damp, Slight Raveling, 
Medium Dense, Yellowish Brown

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

2’- 3’

Qal

af

3’- 8 ½’

8 ½’ - 11’

af

af

2” Steel Pipe



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-18

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1606

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel, Moist, Medium Dense, 
Light Grayish Brown

ALLUVIUM (Qal)
SILTY SAND: Fine, Damp, Dense, Light Gray, Porosity Less Than 1/16”

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 6’

6’- 8’

Qal

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-19

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1648

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp, Soft to Medium Dense, Light Grayish Brown

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 12’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-20

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club JEF

1645

1’’ = 4’

ARTIFICIAL FILL (af)
SAND: Fine, Damp, Slightly Silty, Damp, Medium Dense, Yellowish Brown,
Over 4” of Pea Gravel

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel and Cobbles, Moist, Medium
Dense, Light Grayish Brown

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

af

2’ - 9 ½’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-21

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1655

1’’ = 4’

RESIDUAL SOIL
SILTY SAND: Fine, Damp, Damp, Medium Dense, Light Grayish Brown,
Roots and Rootlets to 1/8”

MINT CANYON FORMATION (Tmc)
SILTY SANDSTONE: Fine, Damp, Friable, Medium Grayish Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine, Damp, Low Hardness, Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1’

RESIDUAL SOIL

1’ - 3 ½’

Tmc

3 ½’ - 6’

Tmc



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-22

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1660

1’’ = 4’

RESIDUAL SOIL
SILTY SAND: Fine to Medium, Damp, Medium Dense, Light Grayish Brown,

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Damp, Low Hardness, Medium Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - ½’

RESIDUAL SOIL

1’ - 3 ½’

Tmc



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-23

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1558

1’’ = 4’

RESIDUAL SOIL / COLLUVIUM
SILTY SAND: Fine to Medium, Damp, Medium Dense, Light Brown,
Occasional Gravel to 2”, Roots and Rootlets to ½’

RESIDUAL SOIL / COLLUVIUM
SILTY SAND: Fine to Medium, Damp, Medium Dense to Dense, Light Grayish
Brown, Occasional Roots and Rootlets to 1/8”

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine, Damp, Low Hardness, Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 1 ½’

RESIDUAL SOIL/COLLUVIUM

1 ½’ - 4 ½’

Tmc

4 ½’ - 7’



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-24

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1690

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp, Medium Dense, Medium Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine, Damp, Low Hardness, Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - ½’

af

½’ - 4’

Tmc



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-25

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1706

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine, Damp, Medium Dense, Light Brown, 4”
Layer of Gravel at 2’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Medium Dense, Light Brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine to Medium, Damp, Low Hardness, Light Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

af

2’ - 4’

Tmc

4’ - 8’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-26

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                             DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1730

1’’ = 4’

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Occasional Gravel to 1”, Dry to Damp, 
Medium Dense, Medium Brown

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Moist, Soft to Medium Dense, Medium Brown
to Light Gray

MINT CANYON FORMATION (Tmc)
SANDSTONE: Fine, Damp, Friable, Light to Medium Gray

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

af

2’ - 8’

Tmc

8’ - 9’

af



R.T. FRANKIAN & ASSOCIATES
 

 LOG OF TEST  PIT  TP-27

JOB   NUMBER                                                    CLIENT                                                                          LOGGED BY      

LOCATION                                                                ELEVATION                                       DATE LOGGED

NOTE:
THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC
TEST PIT LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE 
REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SCALE:

BEARING:

2017-006-021 Sand Canyon Country Club SDR

1’’ = 4’

ARTIFICIAL FILL (af)
SAND: Fine, Damp, Medium Dense, Light Grayish Brown, 4” Layer
of Gravel at Bottom

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp to Moist, Medium Dense, Light Brown

ARTIFICIAL FILL (af)
SILTY SAND: Fine to Medium, Damp to Moist, Soft to Medium Dense,
Light Gray to Light Brown

5/25/2017

2017-006-021 REPORT DATED 6-??-2017 

0 - 2’

af

2’ - 4’

af

4’ - 12’

af
4” Pipe

1724



-

dry, light gray

17

32

21

19

17

-

16

-

5

-

ARTIFICIAL FILL (af)
SILTY SAND: fine to medium, medium dense, dry, light brown

ALLUVIUM (Qal)
SILTY SAND: fine, medum dense, moderately moist, light gray

light brown and speckled tan

slightly moist, grayish brown

with fine gravel, dry, light gray

slightly moist, grayish brown

moderately moist

slightly moist, grayish brown

9

ALLUVIUM (Qal)
SILTY SAND: fine, medum dense, moderately moist, light gray

moderately moist

slightly moist, light yellowish brown

dry, light gray

moist, light yellowish brown
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with fine gravel, dry, light gray

slightly moist, grayish brown
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light brown and speckled tan

moist, light yellowish brown

ARTIFICIAL FILL (af)
SILTY SAND: fine to medium, medium dense, dry, light brown
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slightly moist, light yellowish brown
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(CONTINUED ON THE FOLLOWING FIGURE)
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/22/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1591'
DRILLING CO.: Geoboden
LOGGED BY: SDR/JEF
BORING DEPTH: 0-51'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Existing Golf Course Green, Light Weed Growth
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8.3

slightly moist, light grayish brown

occasional fine gravel, moderately moist

Bottom of Boring at 51 feet.
No water.  No caving.

11.4 18
slightly moist, light grayish brown
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occasional fine gravel, moderately moist

Bottom of Boring at 51 feet.
No water.  No caving.
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/22/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1591'
DRILLING CO.: Geoboden
LOGGED BY: SDR/JEF
BORING DEPTH: 0-51'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Existing Golf Course Green, Light Weed Growth
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BORING HS-1 (CONTINUED)

LOG OF BORING
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47

18

14

33

26
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37
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ALLUVIUM (Qal)
SILTY SAND: fine, medium dense, slightly moist, olive gray, organic

debris

-

-

ARTIFICIAL FILL (af)
SILTY SAND: fine with occasional coarse sand, medium dense, dry,

light gray

fine to medium

fine, with gravel, light grayish brown

fine with occasional coarse sand, olive gray

slightly moist

dark organic layer

fine

occasional gravel

fine to medium with occasional gravel, voids present, loose

dark organic layer

fine to medium

fine

occasional gravel

fine to medium with occasional gravel, voids present, loose

fine to medium, medium dense, dry, yellowish brown

ALLUVIUM (Qal)
SILTY SAND: fine, medium dense, slightly moist, olive gray, organic

debris

moderately moist

SM

slightly moist

fine with occasional coarse sand, olive gray

34 fine, with gravel, light grayish brown

39

ARTIFICIAL FILL (af)
SILTY SAND: fine with occasional coarse sand, medium dense, dry,

light gray

-

-

-

26

-

38

-

moderately moist
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fine to medium, medium dense, dry, yellowish brown
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/23/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1644'
DRILLING CO.: Geoboden
LOGGED BY: JEF
BORING DEPTH: 0-51'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Grass, native vegetation
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BORING HS-2

(CONTINUED ON THE FOLLOWING FIGURE)
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fine with gravel, dense, mottled yellowish brown to dark gray
58

50/5"

-

-

Bottom of Boring at 51 feet.
No water.  No caving.

fine with gravel, dense, mottled yellowish brown to dark gray

Bottom of Boring at 51 feet.
No water.  No caving.
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/23/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1644'
DRILLING CO.: Geoboden
LOGGED BY: JEF
BORING DEPTH: 0-51'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Grass, native vegetation
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BORING HS-2 (CONTINUED)
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47

55
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37
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30
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ARTIFICIAL FILL (af)
SILTY SAND: fine with occasional coarse sand, loose, slightly moist,

light gray

SAND: fine with occasional coarse sand, dense, slightly moist, light
olive gray

loose

dense

fine to coarse with fine gravel, medium dense, light gray

SAND: fine with coarse sand, medium dense, moderately moist, olive
gray

olive gray to grayish brown

115

121

-

SP

SM

olive gray to grayish brown

SAND: fine with coarse sand, medium dense, moderately moist, olive
gray

fine to coarse with fine gravel, medium dense, light gray

dense

42

SAND: fine with occasional coarse sand, dense, slightly moist, light
olive gray

50

ARTIFICIAL FILL (af)
SILTY SAND: fine with occasional coarse sand, loose, slightly moist,

light gray
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loose
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/24/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1732'
DRILLING CO.: Geoboden
LOGGED BY: JEF
BORING DEPTH: 0-50.5'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Dried grass
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BORING HS-3

(CONTINUED ON THE FOLLOWING FIGURE)

LOG OF BORING
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7.7

fine to medium with occasional coarse sand, dense, light gray
mottled with dark gray and yellow, (* 50 blows for the first 5")

( * 50 blows for the first 3")

Bottom of Boring at 50.5 feet.
No water.  No caving.

5.3

57

R.T. FRANKIAN & ASSOCIATES

6.9

fine to medium with occasional coarse sand, dense, light gray
mottled with dark gray and yellow, (* 50 blows for the first 5")

*

*

-

-

-

fine to coarse, light grayfine to coarse, light gray

( * 50 blows for the first 3")

Bottom of Boring at 50.5 feet.
No water.  No caving.
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/24/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1732'
DRILLING CO.: Geoboden
LOGGED BY: JEF
BORING DEPTH: 0-50.5'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Dried grass
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BORING HS-3 (CONTINUED)

LOG OF BORING
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-

117

SM SILTY SAND: fine to medium, medium dense, damp, olive gray

MINT CANYON FORMATION (Tmc)
SANDSTONE: fine, slightly silty, low hardness, dry, light gray and light

brown

fine to coarse, light gray and reddish gray

Bottom of Boring at 25.5 feet.
No water.  No caving.
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50/5"

ARTIFICIAL FILL (af)
SAND: fine with coarse, medium dense, damp, light grayish brown

SILTY SAND: fine to medium, medium dense, damp, olive gray

dry, yellowish brown

MINT CANYON FORMATION (Tmc)
SANDSTONE: fine, slightly silty, low hardness, dry, light gray and light

brown

fine to coarse, light gray and reddish gray

Bottom of Boring at 25.5 feet.
No water.  No caving.

SP

dry, yellowish brown
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BORING HS-4

ARTIFICIAL FILL (af)
SAND: fine with coarse, medium dense, damp, light grayish brown
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JOB NUMBER: 2017-006-021
DATE DRILLED: 5/26/17
EQUIPMENT USED: 8" Hollow-Stem Auger with Heavy Duty & SPT
Samplers
ELEVATION: 1738'
DRILLING CO.: Geoboden
LOGGED BY: JEF
BORING DEPTH: 0-25.5'
HAMMER WEIGHT: 140 pounds
SURFACE CONDITIONS: Dried grass, native vegetation
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APPENDIX B 

 

LABORATORY TESTS 

 

 Laboratory tests were performed on selected samples obtained from the borings to aid in 

the classification of the soils and to determine their engineering properties. 

 

 Moisture and Density Tests: Moisture content and unit dry density tests were performed 

on samples of undisturbed soil obtained in the test borings.  Dry density and field moisture 

information is useful in correlating field and laboratory data as well as providing a summary of the 

variations of soil characteristics.  The results of these tests are shown on the Logs of Boring in 

Appendix A. 

 

 Direct Shear Tests: Direct shear tests were performed on selected undisturbed samples to 

determine the strength of the soils.  The tests were performed by subjecting the samples to various 

surcharge pressures after the samples had been soaked to near-saturated moisture contents.  The 

strength values determined from the direct shear tests are presented on the Shear Test Data page. 

 

 Consolidation Tests: Confined consolidation tests were performed on undisturbed 

samples that were obtained from near the proposed foundation elevations.  Samples of bearing 

soils which may become inundated with water were also tested in an artificially saturated state.  

For purposes of presentation, the results of the pertinent consolidation tests are presented on the 

attached Consolidation Test Data sheets.   

 

 Maximum Dry Density Tests: The maximum dry density and optimum moisture content of 

a bulk soil sample obtained from one of our test borings were determined in our laboratory in 

accordance with ASTM Soil Compaction Method Standard D1557.  The results of the test are as 

follows: 

 

 

Sample No. 

Soil Description and 

Classification 

Max. Dry Density 

(lbs./cu. ft.) 

Optimum Moisture 

Content (%) 

HS-1 @ 1-10’ 
Fine to medium sand, silty, light 

grayish brown (SM) 
125.5 10.0 

HS-2 @ 1-10’ 
Fine sand, very silty, grayish 

brown (SM) 
130.0 9.0 

HS-3 @ 1-7’ 
Fine to coarse sand, silty, medium 

brown (SM) 
132.5 9.0 

HS-4 @ 1-5’ 
Fine to coarse sand, silty, medium 

gray brown (SM) 
130.5 9.5 
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Expansion Index Tests: Expansion Index tests provide an index to the expansion potential 

of soils when inundated with water.  This test method controls variables that influence the expansive 

characteristics of soils.  A bulk soil sample was obtained from one of the test borings drilled for the 

subject investigation and an Expansion Index test was performed on the sample in accordance with 

ASTM Standard D4829.  The results of the test are presented below: 

 

Sample No. Expansion Index 

 

Potential Expansion 

HS-1 @ 1-10’ 21 Low 

HS-4 @ 1-5’ 14 Very Low 
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SLOPE STABILITY CALCULATIONS 
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SEISMIC DESIGN CALCULATIONS 

  



Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

User–Specified Input
Sand Canyon County Club 2017-006-021 
Thu September 20, 2018 15:23:40 UTC

ASCE 7-10 Standard 
(which utilizes USGS hazard data available in 2008) 

34.4124°N, 118.41366°W 

Site Class D – “Stiff Soil” 

I/II/III 

USGS–Provided Output

SS = 2.619 g SMS = 2.619 g SDS = 1.746 g

S1 = 0.926 g SM1 = 1.390 g SD1 = 0.926 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and 
deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the “2009 NEHRP” building code reference document. 

For PGAM, TL, CRS, and CR1 values, please view the detailed report. 

Page 1 of 2Design Maps Summary Report

9/20/2018https://prod01-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&la...
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 
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Design Maps Detailed Report

From Figure 22-1 [1]

From Figure 22-2 [2]

ASCE 7-10 Standard (34.4124°N, 118.41366°W) 

Site Class D – “Stiff Soil”, Risk Category I/II/III 

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal 
spectral response acceleration. They have been converted from corresponding geometric 
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain SS) and 
1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B. 
Adjustments for other Site Classes are made, as needed, in Section 11.4.3. 

SS = 2.619 g 

S1 = 0.926 g 

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 
the default has classified the site as Site Class D, based on the site soil properties in 
accordance with Chapter 20. 

Table 20.3–1 Site Classification

Site Class vS N or Nch su

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics: 
• Plasticity index PI > 20,
• Moisture content w ≥ 40%, and
• Undrained shear strength su < 500 psf 

F. Soils requiring site response 
analysis in accordance with Section 
21.1 

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 
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9/20/2018https://prod01-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitu...

2017-006-021  9/20/2018



Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake 
(MCER) Spectral Response Acceleration Parameters 

Table 11.4–1: Site Coefficient Fa

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = D and SS = 2.619 g, Fa = 1.000

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = D and S1 = 0.926 g, Fv = 1.500
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Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.000 x 2.619 = 2.619 g 

SM1 = FvS1 = 1.500 x 0.926 = 1.390 g 

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 2.619 = 1.746 g 

SD1 = ⅔ SM1 = ⅔ x 1.390 = 0.926 g 

Section 11.4.5 — Design Response Spectrum

TL = 8 seconds 

Figure 11.4–1: Design Response Spectrum 

Page 3 of 6Design Maps Detailed Report

9/20/2018https://prod01-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitu...

2017-006-021  9/20/2018



Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response 
Spectrum 

The MCER Response Spectrum is determined by multiplying the design response spectrum above by 
1.5. 
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From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic 
Design Categories D through F 

PGA = 0.953 

PGAM = FPGAPGA = 1.000 x 0.953 = 0.953 g 

Table 11.8–1: Site Coefficient FPGA

Site 
Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤ 
0.10

PGA = 
0.20

PGA = 
0.30

PGA = 
0.40

PGA ≥ 
0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.953 g, FPGA = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures 
for Seismic Design) 

CRS = 0.965 

CR1 = 0.984 

Page 5 of 6Design Maps Detailed Report

9/20/2018https://prod01-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitu...

2017-006-021  9/20/2018



Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter 

VALUE OF SDS

RISK CATEGORY

I or II III IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I and SDS = 1.746 g, Seismic Design Category = D 

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter 

VALUE OF SD1

RISK CATEGORY

I or II III IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I and SD1 = 0.926 g, Seismic Design Category = D 

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for 
buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective 
of the above. 

Seismic Design Category ≡ “the more severe design category in accordance with 
Table 11.6-1 or 11.6-2” = E 

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category. 

References

1. Figure 22-1: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf

2. Figure 22-2: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf

3. Figure 22-12: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-12.pdf

4. Figure 22-7: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf

5. Figure 22-17: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-17.pdf

6. Figure 22-18: 
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-18.pdf
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Unified Hazard Tool

 Input

code reference documents covered by the U.S. Seismic Design Maps web tools (e.g., 
the International Building Code and the ASCE 7 or 41 Standard). The values returned 
by the two applications are not identical. 

Edition

Dynamic: Conterminous U.S. 2014 

Latitude
Decimal degrees

34.412397

Longitude
Decimal degrees, negative values for western long…

-118.413659

Site Class

259 m/s (Site class D)

Spectral Period

Peak ground acceleration

Time Horizon
Return period in years

2475
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 Hazard Curve

View Raw Data

Hazard Curves
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 Deaggregation

Component

Total

ε = (-∞ .. -2.5)

ε = [-2.5 .. -2)

ε = [-2 .. -1.5)

ε = [-1.5 .. -1)

ε = [-1 .. -0.5)

ε = [-0.5 .. 0)

ε = [0 .. 0.5)

ε = [0.5 .. 1)

ε = [1 .. 1.5)

ε = [1.5 .. 2)

ε = [2 .. 2.5)

ε = [2.5 .. +∞)
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr⁻¹
PGA ground motion: 1.2350098 g

Recovered targets

Return period: 2874.9491 yrs
Exceedance rate: 0.00034783225 yr⁻¹

Totals

Binned: 100 %
Residual: 0 %
Trace: 0.07 %

Mean (for all sources)

r: 11.7 km
m: 6.91
ε₀: 1.22 σ

Mode (largest r-m bin)

r: 9.4 km
m: 7.51
ε₀: 0.82 σ
Contribution: 10.12 %

Mode (largest ε₀ bin)

25 44 k
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Deaggregation Contributors

Source Set   Source Type r m ε0 lon lat az %

UC33brAvg_FM32 System 41.06
Santa Susana alt 2 [1] 7.41 6.93 1.01 118.409°W 34.337°N 177.25 13.82
San Andreas (Mojave S) [3] 25.43 8.03 1.32 118.296°W 34.619°N 25.13 7.81
Sierra Madre (San Fernando) [2] 8.83 7.44 0.87 118.421°W 34.312°N 183.45 4.93
Santa Susana alt 2 [2] 9.18 6.87 1.07 118.477°W 34.336°N 214.10 3.31
San Gabriel [1] 4.21 7.34 0.45 118.432°W 34.380°N 205.05 3.20
Northridge [3] 13.46 7.44 1.07 118.450°W 34.322°N 198.33 1.53
Mission Hills 2011 [0] 12.73 7.15 1.25 118.455°W 34.287°N 195.12 1.36

UC33brAvg_FM31 System 30.90
San Andreas (Mojave S) [3] 25.43 8.03 1.31 118.296°W 34.619°N 25.13 7.80
Sierra Madre (San Fernando) [2] 8.83 7.56 0.80 118.421°W 34.312°N 183.45 5.83
Santa Susana alt 1 [0] 10.67 7.31 0.99 118.494°W 34.334°N 220.22 4.96
San Gabriel [1] 4.21 7.21 0.53 118.432°W 34.380°N 205.05 3.93
Northridge [3] 13.46 7.42 1.08 118.450°W 34.322°N 198.33 1.79
Mission Hills 2011 [0] 12.73 6.47 1.69 118.455°W 34.287°N 195.12 1.62

UC33brAvg_FM32 (opt) Grid 14.26
PointSourceFinite: -118.414, 34.426 5.22 5.59 1.49 118.414°W 34.426°N 0.00 4.16
PointSourceFinite: -118.414, 34.426 5.22 5.59 1.49 118.414°W 34.426°N 0.00 4.16
PointSourceFinite: -118.414, 34.489 9.08 5.80 1.70 118.414°W 34.489°N 0.00 1.02
PointSourceFinite: -118.414, 34.489 9.08 5.80 1.70 118.414°W 34.489°N 0.00 1.02

UC33brAvg_FM31 (opt) Grid 13.79
PointSourceFinite: -118.414, 34.426 5.21 5.61 1.48 118.414°W 34.426°N 0.00 3.71
PointSourceFinite: -118.414, 34.426 5.21 5.61 1.48 118.414°W 34.426°N 0.00 3.71
PointSourceFinite: -118.414, 34.489 9.04 5.82 1.69 118.414°W 34.489°N 0.00 1.20
PointSourceFinite: -118.414, 34.489 9.04 5.82 1.69 118.414°W 34.489°N 0.00 1.20
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APPENDIX E 

 

LIQUEFACTION CALCULATIONS 

 





GENERAL INPUT DATA FOR THE SITE

Geotechnical Engineering Consultants
PROJECT:
Job No.: Calculated By.: awr Date: 9/20/2018

Checked By: Date
Location (Boring No.) HS-1 Surcharge 0.00 ksf Ref. Earthquake Magnitude 7.5
Type of Sampler (SPT/Other) Various Approx. Distance From Site (optional)
Ground Surface Elevation 1591 Site Earthquake Magnitude 6.9
Existing Ground Water Depth 52 Peak Ground Accel (M = 7.5) 0.77 g.<<Calculated by program (=K10/M11), or entered by user.
Historic High Ground Water Depth 15 ft. Below GL PGA (for site M =          ) 0.95 g
Historic High Ground Water Depth 15 Magnitude Scaling Factors (MSF) 1.0 ( M=7.5) 1.24 <<<Calculated by program.

( M=           )

1.3

LiqueBrngb[nls]

For Order Form please send e-mail to:  applgeo@aol.com  OR  eguares@hotmail.com
****** All rights reserved ****** Unauthorized copying and use prohibited ******

EQLIQUE & SETTLE2©
April 2005

Copyright by Edward Castellanos, MSCE, PE,GE -  Applied Geotech
613 W. Padilla Street, San Gabriel, CA. 91776

Fax & Phone (626) 308-1665    Cellular: (858) 220-3000; (909) 533-0504

ft. MSL (assumed?)

LIQUEFACTION POTENTIAL AND SEISMIC SETTLEMENT EVALUATIONS

PROGRAM

Tentative Tract Map 78248
2017-014-001

R. T. Frankian & Associates 

Agency-Required Factor of Safety (FS) to classify layers as "liquefiable": (min. 1.0)
(enter 1 if no special agency-required FS, or enter your selection)>>>>

Vista Canyon Ranch, LLCSand Canyon Country Club

ft.(Minimum 0.1ft. below GL)

ft.(Minimum 0.1ft. below GL)
6.9

6.9



COMPUTER PROGRAM:  "EQLique&Settle2"©
Location………. HS-1 Surcharge 0.00 ksf NOTE: If the total settlement is very small (e.g.<0.05"), it will not be   

Elevation (MSL) (ft) 1591 seen due to the scale used, and should be reported as "negligible".

(a) (b)     (c) (d)

Removal &Recomp. Depth (ft) =   
PROJECT: Weighted Ground Accel. (M=7.5) = 0.77
Sand Canyon Country Club

Site Magnitude = PGA= 0.95 Job No.:
Vista Canyon Ranch, LLC Date: 9-20-2018

Figure No. 0

R. T. Frankian & Associates 

Tentative Tract Map 78248

2017-014-001
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GENERAL INPUT DATA FOR THE SITE

Geotechnical Engineering Consultants
PROJECT:
Job No.: Calculated By.: awr Date: 9/20/2018

Checked By: Date
Location (Boring No.) B-16 G Surcharge 0.00 ksf Ref. Earthquake Magnitude 7.5
Type of Sampler (SPT/Other) Various Approx. Distance From Site (optional)
Ground Surface Elevation 1593 Site Earthquake Magnitude 6.9
Existing Ground Water Depth 37 Peak Ground Accel (M = 7.5) 0.77 g.<<Calculated by program (=K10/M11), or entered by user.
Historic High Ground Water Depth 15 ft. Below GL PGA (for site M =          ) 0.95 g
Historic High Ground Water Depth 15 Magnitude Scaling Factors (MSF) 1.0 ( M=7.5) 1.24 <<<Calculated by program.

( M=           )

1.3

LiqueBrngb[nls]

For Order Form please send e-mail to:  applgeo@aol.com  OR  eguares@hotmail.com
****** All rights reserved ****** Unauthorized copying and use prohibited ******

EQLIQUE & SETTLE2©
April 2005

Copyright by Edward Castellanos, MSCE, PE,GE -  Applied Geotech
613 W. Padilla Street, San Gabriel, CA. 91776

Fax & Phone (626) 308-1665    Cellular: (858) 220-3000; (909) 533-0504

ft. MSL (assumed?)

LIQUEFACTION POTENTIAL AND SEISMIC SETTLEMENT EVALUATIONS

PROGRAM

Tentative Tract Map 78248
2017-014-001

R. T. Frankian & Associates 

Agency-Required Factor of Safety (FS) to classify layers as "liquefiable": (min. 1.0)
(enter 1 if no special agency-required FS, or enter your selection)>>>>

Vista Canyon Ranch, LLCSand Canyon Country Club

ft.(Minimum 0.1ft. below GL)

ft.(Minimum 0.1ft. below GL)
6.9

6.9



COMPUTER PROGRAM:  "EQLique&Settle2"©
Location………. B-16 G Surcharge 0.00 ksf NOTE: If the total settlement is very small (e.g.<0.05"), it will not be   

Elevation (MSL) (ft) 1593 seen due to the scale used, and should be reported as "negligible".

(a) (b)     (c) (d)

Removal &Recomp. Depth (ft) =   
PROJECT: Weighted Ground Accel. (M=7.5) = 0.77
Sand Canyon Country Club

Site Magnitude = PGA= 0.95 Job No.:
Vista Canyon Ranch, LLC Date: 9-20-2018

Figure No. 0

R. T. Frankian & Associates 

Tentative Tract Map 78248

2017-014-001
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