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INTRODUCTION 

On May 6, 2020, a limited geotechnical investigation was performed by this firm for the proposed 

three-story accessory San Marcos Residences project to be located at 2972 South Santa Fe Avenue, 

San Marcos, California. The purposes of this investigation were to explore and evaluate the 

geotechnical engineering conditions at the subject site and to provide appropriate geotechnical 

engineering recommendations for design of foundation support and below grade walls, as well as 

recommendations for construction of the proposed development. 

The location of the site is depicted on the Index Map (Enclosure A-1). Aerial imagery was used as a 

base map for our Site Plan (Enclosure A-2). 

The results of our investigation, together with our conclusions and recommendations, are presented in 

this report. 

SCOPE OF SERVICES 

The scope of services provided during this limited geotechnical investigation included the following: 

• A field reconnaissance of the site and surrounding area 

• Logging and sampling of exploratory borings for testing and evaluation 

• Laboratory testing on selected samples 

• Evaluation of the geotechnical engineering/geologic data to develop site-specific 
recommendations for site grading and foundation design. 

• Preparation of this limited report summarizing our findings, professional op1mons and 
recommendations for the geotechnical aspects of project design and construction 



PROJECT CONSIDERATIONS 
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Information furnished to this office indicates that the site is planned to be developed to include a 3-

story multi-family residential structure with one to two (2) underground levels of parking. Light to 

moderate foundation loads are expected. Additional details were not provided during preparation of 

this report. 

The final project grading and foundation plans should be reviewed by the geotechnical engineer. 

SITE DESCRIPTION 

The subject site is located at 2972 South Santa Fe Avenue in the City of San Marcos, California. The 

property, San Diego County Assessor's Parcel Number 217611900, is currently undeveloped and is 

about 0.8 acres in size. The highest elevation on the subject site is about 530 MSL in the northeast 

corner and the lowest is about 495 MSL in the southwest corner. The site is situated in northwest 

quarter of projected Section 20, Range 3 West, Township 11 South, San Bernardino Principal 

Meridian, at latitude 33.157418 ° north, longitude 117.200068 ° west. 

FIELD INVESTIGATION 

The soil conditions underlying the subject site were explored by means two (2) Hollow Stern Auger 

(HSA) exploratory borings (B-1 and B-2) drilled to a maximum depth of about 51 feet below ground 

surface (bgs) using a limited access rig, and three (3) hand augering borings (B-3 through B-5) drilled 

to depths of about 5 to 15 feet bgs. Samples were obtained with Modified California (MC) Split 

Spoon and Standard Penetration Tests (SPT) at intervals between 2.5 and 5 feet. The approximate 

locations of our exploratory borings are indicated on Enclosure A-2. 

Continuous logs of the subsurface conditions, as encountered within the exploratory borings, were 

recorded at the time of drilling by a representative of this firm. Both relatively undisturbed and bulk 
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samples of typical soil types obtained were returned to the laboratory in sealed containers for testing 

and evaluation. 

The exploratory boring logs, together with the in-place density data, are presented in Appendix B. 

The exploratory borings were backfilled with excavated soils using reasonable effort to restore the 

areas to their initial condition prior to leaving the site, but they were not compacted to a relative 

compaction of 90 percent or greater. In an area as small and deep as a boring, consolidation and 

subsidence of soil backfill may occur over time causing a depression. The client is advised to 

observe exploratory boring areas occasionally and, when needed, backfill noted depressions. 

LABORATORY INVESTIGATION 

Included in the laboratory testing program were field dry density and moisture content tests on 

relatively undisturbed samples. The results are included on the exploratory boring logs. Sieve 

analysis and Atterberg limits were performed for classification purposes. Direct shear testing was 

performed for material strength evaluation and consolidation testing was performed to estimate 

amount of settlement of the cohesive materials. Preliminary corrosivity testing was performed by 

Project X Corrosion Engineering of Murrieta. 

Laboratory test results appear in Appendix C. Soil classifications provided in our geotechnical 

investigation are in general accordance with the Unified Soil Classification System (USCS). 

FAULTING AND GROUND RUPTURE 

The site does not lie within an Alquist-Priolo (AP) Special Studies zone. 

As with most of southern California, the subject site is situated in an area of active and potentially 

active faults. Active faults present several potential risks to structures, the most common of which 
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are strong ground shaking, dynamic densification, liquefaction, mass wasting, and surface rupture at 

the fault plane. The following four factors are the principal determinants of seismic risk at a given 

location: 

• Distance to seismogenically capable faults. 

• The maximum or "characteristic" magnitude earthquake for a capable fault. 

• Seismic recurrence interval, in turn related to tectonic slip rates. 

• Nature of earth materials underlying the site. 

Based upon proximity to regionally significant, active faults, ground shaking is considered to be the 

primary hazard most likely to affect the site. Characteristics of the major active fault zones selected 

for inclusion in analysis of strong ground shaking are listed in the following table. Numerous 

significant fault zones are located at distances exceeding 40 kilometers from the site, as shown in 

Enclosure A-6, but greater distances, lower slip rates, and/or lesser maximum magnitudes indicate 

much lower risk to the site from the latter fault zones than those listed below. 



Fault Zone1
'
3

'
5 

Elsinore [Julian] 

(rl-ss) 

Elsinore [Temecula] 

(rl-ss) 

Rose Canyon [Del 

Mar] 

(rl-ss) 

Rose Canyon 

(Oceanside) 

(rl-ss) 

Newport Inglewood 

[Offshore] 

(rl-ss) 

San Andreas 

[Coachella Segment] 

(rl-ss) 

Distance from 

Site (km) 

26.9 

26.9 

19.5 

18.4 

21.5 

139 

Fault Length 

(km)1,2 

75 

52 

70 

70 

150 

96 

Slip Rate 

(mm/yr)1 

3±1 

2.5±2 

1.5±0.5 

1.5±0.5 

1.5±0.5 

25.0±5.0 
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Reference Earthquake 

MCMax)4 

7.3 

7.5 

7.2 

7.2 

7.0 

7.2 

Fault 

Type1 

A 

A 

B 

B 

B 

A 

1. California Department of Conservation, Geological Survey, 2007 (Appendix AJ, California Fault Parnmeters for the 

National Seismic Hazard Maps and Wo1:king Gwup on California Earthquake Pwbabilities, CGS Special Report 203A, 

USGS Open File Report 2007·1437A. 

2. U.S. Department of the Interior, Geological Survey, 2008, website: 2008 National Seismic Hazanls Maps - Sow-ce 

Pa1·ametel's,. 

3. Southern California Earthquake Data Center, website: Significant Emthquakes and Faults, 

http://scedc.caltech.edu/significant/fault·index.html 

4. U.S. Department of the Interior, Geological Survey, BSSC2014 (Scenario Catalog), website: 

https ://earthquake. usgs.gov/scenarios/catalog/bssc2014/ 

5. Fault Geometry: (ss) strike slip; (r) reverse; (n) norma1 (rl) right lateral; (lll left lateral; (0) oblique; (45 N) direction. 

REGIONAL GEOLOGIC SETTING 

The subject site 1s situated in the Peninsular Ranges Geomorphic Province, one of eleven such 

provinces recognized in the California Geological Survey Note 36. The geomorphic provinces are 

topographic-geologic groupings of convenience based primarily on landforms, characteristic 

lithologies, and late-Cenozoic structural and geomorphic history. The northern portion of the 

Peninsular Ranges province encompasses southwestern California west of the Imperial-Coachella 
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Valley trough including the California coast and Santa Catalina and San Clemente Islands, and south 

of the major portion of the Transverse Ranges geomorphic province, which includes the Santa 

Monica, San Gabriel, and San Bernardino mountains. Most of the Peninsular Ranges province lies 

outside California, continuing south to include the Baja California Peninsula. 

The province is characterized by youthful, steeply sloped, northwest-trending elongated ranges and 

intervening valleys whose general northwesterly trend is terminated abruptly on the north by the east

west grain of the Transverse Ranges. Average elevations across the province rise slowly to the east, 

culminating in generally abrupt escarpments and steep slopes near the eastern margin. Near the 

northern edge of the province lie several anomalously flat and low basins that stretch from the San 

Bernardino region to western Los Angeles. These basins generally result from fault junctures and 

tectonic interaction with the adjacent Transverse Ranges. 

Structurally, the bulk of the Peninsular Ranges are composed of a number of relatively stable crustal 

blocks bounded by active strike-slip faults of the San Andreas transform system. Although some 

folding and minor faulting has occurred within the blocks, intense structural deformation and 

earthquake activity are generally restricted to block margins. 

The province contains a diverse array of metamorphic, sedimentary, volcanic, and intrusive igneous 

rocks. Near the coastline, younger rocks include thick sequences of marine and non-marine elastic 

and pelitic sedimentary rocks of Mesozoic and Tertiary age, ranging from claystones to 

conglomerate. Inland, the province is dominated by large masses of chronologically correlative, 

granitic rock of varying composition belonging to the Southern California batholith. In general, 

metamorphic rocks of this province, which are found in close association with batholithic basement 

rocks, represent highly-altered host rocks for magmatic emplacement of the batholith during the 

Mesozoic Era. 

The subject site is located in the San Diego coastal plain. The area of the subject site is underlain by 

Tertiary marine and non-marine, elastic sedimentary bedrock, which overlies crystalline basement 
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rock of the Southern California Batholith. A regional geology map (Ken and Tan, 2007) indicates the 

project site is located on the Eocene Santiago Formation, as shown in the Enclosure A-3. 

SUBSURFACE SOIL CONDITIONS 

Native soils consisting mainly of sandy clay and lean clay (CL) were observed during the field 

exploration at the proposed project site to the maximum explored depth of 50 ½ feet. Generally, 

clayey soils were grayish to dark brown in color, moist, and stiff to very stiff in consistency. Our 

exploratory logs are provided in Appendix B. 

2019 CALIFORNIA BUILDING CODE - SEISMIC PARAMETERS 

Based on the geologic setting and anticipated earthwork for construction of the proposed project, the 

soils underlying the site are classified as Site Class "D, stiff soil profile", according to the 2019 

California Building Code (CBC). The seismic parameters according to the 2019 CBC are 

summarized in the following table. 

2019 CBC - Seismic Parameters 

Mapped Spectral Acceleration Parameters ss = 0.901 and sl = 0 .. 331 

Site Coefficients F = 1.14 and F = 1.969 
a V 

Adjusted Maximum Considered Earthquake SMs = 1.027 and SM1 = 0.652 
Spectral Response Parameters 

Design Spectral Acceleration Parameters SDS = 0.685 and SD1 = 0.434 

Peak Ground Acceleration PGAM = 0.471 

Seismic Design Category D 



GROUNDWATER 
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No groundwater was encountered within any hand auger boring to the maximum explored depth of 

50 ½ feet. There are no water wells in the close vicinity of the project site from the State of 

California Department of Water Resources, Water Data Library. The nearest water well for which 

information was available through this water library, was well No. Station 331103N1171048W001, 

which is located about 8 miles southeast of the site. Groundwater information from this well 

indicated groundwater elevation was about 628 MSL in 1987, just 9 feet below ground surface at the 

subject site. 

An inquiry to Geotracker located a report for a property within 200 feet east to the project site, as 

shown in Enclosure A-9. A total of 23 relevant water wells were installed between 2005 and 2016 

and groundwater was encountered ad depths between 10 and 36 feet below ground surface at the site. 

Based on these data, a design groundwater level is adopted at 10 feet below ground surface. 

LIQUEFACTION POTENTIAL 

The subject site does not lie within a zone of potential, seismically induced seismically-induced 

liquefaction (Enclosure A-5). Based on the type of soil, mapped shallow depth to bedrock, and 

groundwater depth greater than 50 feet, liquefaction is not considered to be a geologic constraint. 

LANDSLIDES AND SLOPE STABILITY 

There was no visual evidence of landslides on or near the subject property noted during the field 

investigation. There are no mapped landslides on or near the subject site as shown in Enclosure A-4. 

Landslides are not considered to be a geologic constraint at the subject site. 



FLOODING POTENTIAL 
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According to FEMA, the subject site is within flood hazard zone "X" (2019), which is defined here as 

an area outside of the 0.2% annual flood risk zone, as presented in Enclosure A-7. Flooding is not 

considered to be a geologic constraint at the subject site. 

Seiching: 

Seiching is the oscillation of an enclosed body of water, usually due to strong groundshaking 

following a seismic event. Seiching can affect lakes, water towers, swimming pools. There were no 

enclosed bodies of water observed in close enough proximity to affect the project site. Seiching 

should not be considered to be a geologic constraint at this site. 

Tsunamis: 

Tsunamis are not considered to be a geologic hazard at the subject site due to its elevation and inland 

location. 

EXP ANSI ON POTENTIAL 

A sample of the near surface soils was tested and indicated an Expansion Index (EI) of 155 which 

indicates a very high expansion potential. Specialized construction procedures to specifically resist 

expansive soil forces are anticipated for this site. Requirements for reinforcing steel to satisfy 

structural criteria are not affected by this recommendation. Additional evaluation of soils for 

expansion potential should be conducted by the geotechnical engineer during the grading operation. 



CHEMICAL/CORROSIVITY TESTING 
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A selected sample of material was delivered to Project X Corosion Engineers for preliminary 

corrosivity analysis. Laboratory testing consisted of pH, resistivity, chlorides and sulfates. The 

results of the laboratory tests appear in Appendix C. 

The result from the resistivity test indicates a "very corrosive" condition to ferrous metals. Specific 

corrosion control measures, such as coating of the pipe with non-corrosive material or alternative 

non-metallic pipe material, are considered necessary. 

Results of the soluble sulfate testing indicate a Class S2 ( or "severe") anticipated exposure to sulfate 

attack. Based on the criteria from Table 19.3.2.1 of the American Concrete Institute Manual of 

Concrete Practice (2014), special measures, such as specific cement types or water-cement ratios, are 

considered necessary for this Class S2 exposure to sulfate attack. 

The soluble chloride content of the soils tested indicates is considered "corrosive" to reinforcing 

steel. The results should be considered in combination with the soluble chloride content of the 

hardened concrete in determining the effect of chloride on the corrosion of reinforcing steel. 

Ghostrider, Inc. does not practice corrosion engineering. If further information concerning the 

corrosion characteristics, or interpretation of the results submitted herein, is required, then a 

competent corrosion engineer could be consulted. 

CONCLUSIONS 

On the basis of our field and laboratory investigations, it is the opinion of this firm that the proposed 

development is feasible from geotechnical engineering and engineering geologic standpoints, 

provided the recommendations contained in this report are implemented during grading and 

construction. 
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Moderate to severe seismic shaking can be expected at the site. There are no known active faults on 

or trending toward the subject site; the site does not lie within an Alquist-Priolo Special Studies zone. 

Groundwater was not encountered within any of our exploratory borings at the site. Groundwater 

data from nearby wells indicate levels can be up to 10 feet below ground surface and this value is 

adopted for design. Liquefaction is not considered to be a potential hazard to the site. 

Landslides are not considered to be a geologic constraint on the subject site. Temporary excavations 

are anticipated to conform to local and State codes with regard to the subsurface materials present at 

the site. 

Materials encountered during this investigation were found to be highly expansive. Specialized 

construction procedures to specifically resist expansive soil forces are required to be implemented at 

the site with additional testing during grading. 

Based upon our field investigation and test data, it is our opinion that for the proposed structure, deep 

foundations are an adequate option to support the proposed 3-story structure with one to two (2) 

underground levels due to the existence of highly compressive soils. The proposed structure can be 

also supported on a mat foundation following proper site development grading/excavation and if 

designed to accommodate total and differential settlement, as discussed in this report. 

The final project grading and foundation plans should be reviewed by the geotechnical engineer. 

FOUNDATION RECOMMENDATIONS 

Based on a review of the conceptual plans, the proposed development is feasible from a geotechnical 

standpoint, provided that the recommendations presented in this report are implemented. 
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Deep foundations are an adequate option to support the proposed 3-story structure with one to two (2) 

underground levels. Foundation loads are not available at the time of preparing this report. 

Considering the subsurface conditions and anticipated large column loads, it is recommended the use 

of deep foundations consisting of grouped 24-inch diameter auger displacement piles (ACD). Driven 

piles are not recommended due to noise and vibration which may disturb surrounding neighbors 

during pile driving. We recommend 24-inch-diameter ACD piles to be tipped in the very dense layer 

found at a depth of approximately 50 feet below existing ground surface or deeper. 

Recommendations for allowable pile loads, settlements, and pile lengths are provided in the 

following subsections. 

AXIAL CAPACITY 

Pile axial resistance has been determined for 24-inch-diemeter ACD piles. Two different pile cut-off 

elevations have been considered to represent the portion of the structures with one basement level and 

( approximately 10 feet below existing ground surface) and the portion of the structure with two 

basement levels (approximately 20 feet below existing ground surface). The ultimate axial capacities 

with no factor of safety applied are presented in Enclosure A-8a. The allowable downward axial 

capacities have considered a factor of safety of 2 and are presented in Enclosure A-8b. Pile capacities 

shown in Enclosures A-8a and A-8b are for dead-plus-live load capacities; a one-third increase may 

be used for wind or seismic loads. The allowable upward axial capacities have considered a factor of 

safety of 3 and are presented in Enclosure A-8c. Uplift due to wind or seismic loading may use a 

reduced factor of safety of 2. The capacities presented in this report are based on the strength of the 

soils; the compressive and tensile strengths of the pile sections should be checked to verify the 

structural capacity of the piles. 

LATERAL CAPACITY 

The lateral capacity of the recommended piles was evaluated using the computer program LPILE 

v2016 (Ensoft, 2016) for head deflections of 0.25, 0.5 and 1 inches and for fixed head and free head 

conditions. Lateral capacities are summarized in the table below and shall be reviewed by the 

structural engineer to confirm the structural capacity of the pile. 



Lateral Capacity of 24-inch ACD Single Pile 

Pile Head 
Pile Head Max.Shear Max. Moment 

Deflection 
Condition (kips) (kip-ft) 

(inch) 

0.25 14 68 
Free 0.5 20 108 

1.0 27 172 
0.25 29 172 

Fixed 0.5 41 271 

1.0 57 427 
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I 

Depth to Max. 

Moment (feet) 

8.4 

9.6 
10.8 
0.0 

0.0 

0.0 

For grouped piles, the lateral pile capacity can be reduced based on a p-multiplier of 0.55, assuming a 

3 by 3 pile group arrangement and a pile center-to-center spacing of 3D (where D is the pile 

diameter). In case piles are spaced at a center to center spacing of 7D or greater, no reduction in 

lateral pile capacity is needed and a single pile system can be used. 

PILE SETTLEMENT 

The amount of settlement estimated for the pile foundation is less than ½ inch. Once foundation 

details are completed, details should be provided to the geotechnical engineer for additional 

settlement estimates. 

MAT FOUNDATIONS 

The proposed structure can be supported on a mat foundation following proper site development 

grading/excavation and designed to accommodate total and differential settlement, as discussed in 

this report. 



Subgrade Reaction 
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The modulus of subgrade reaction concept is used in the design of the mat foundations and slabs-on

grade. This modulus is not an intrinsic property of the soil as depends on the dimensions and stiffness 

of the slab and the stress level. The mat slab foundation should be designed for bending moments 

using a value of 200 pounds per cubic inch (pci) for the normalized modulus of subgrade reaction 

coefficient Kv1 (namely, corresponding to a 1-foot square bearing plate). Following Terzaghi (1955), the 

subgrade reaction coefficient, Kv, can be defined as: 

Kv = Kv1* [(m + 0.5)/1.5m] * [(B+l)/2B]2 

where "B" is the width of the foundation measured in feet, and "m" is the ratio of length over width 

of a rectangular foundation. 

The flat concrete slab of the mat system should, at a minimum, have continuous two-way reinforcing 

at the top and the bottom and be designed by the project structural engineer. 

Bearing Capacity and Settlement 

An allowable bearing pressure of 1,000 psf may be used for design. The allowable bearing pressure 

may be increased by one-third for short term wind or seismic loads. The expected total post

construction settlement of the mat slab is expected to be on the order of 2 inches. The differential 

settlement is expected to be less than one half of the total settlement. 

Lateral Resistance 

Resistance to lateral loads can be provided by friction developed between the bottom of foundation 

and the supporting soil, and by the passive soil pressure developed on the face of the footing. For 

design purposes, an allowable passive resist of 300 pounds per cubic foot (pct) and a coefficient of 

friction of 0.40 may be used for lateral sliding resistance of foundation. 



CONSTRUCTION RECOMMENDATIONS 

GENERAL SITE GRADING: 
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It is imperative that no clearing and/or grading operations be performed without the presence of a 

representative of the geotechnical engineer. An on-site, pre-job meeting with the developer, the 

contractor and the geotechnical engineer should occur prior to all grading-related operations. 

Operations undertaken at the site without the geotechnical engineer present may result in exclusions 

of affected areas from the final compaction report for the project. 

Grading of the subject site should be performed, at a m1mmum, rn accordance with these 

recommendations and with applicable portions of the current California Building Code (CBC). The 

following recommendations are presented for your assistance in establishing proper grading criteria. 

INITIAL SITE PREPARATION: 

All areas to be graded should be stripped or cleaned of significant vegetation and other deleterious 

materials. Deleterious materials include slabs, trees, vegetation, trash, and demolition debris. These 

materials should be removed from the site for disposal. The cleaned soils may be reused as properly 

compacted fill. Rocks or similar irreducible material with a maximum dimension greater than 8 

inches should not be used in compacted fills. If encountered, existing utility lines should be traced, 

removed and rerouted from areas to be graded. 

MINIMUM MANDATORY REMOVAL AND RECOMPACTION OF EXISTING SOILS: 

The field exploration indicated the site is underlain by native soils generally consisting stiff to very 

stiff clays. These soils are considered potentially compressible. The preliminary plans indicated that a 

portion of the building would have one and two basement levels at about 10 to 20 feet below the 

exiting grade. 
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Based on these considerations, we recommend the following removals for the different foundation 

systems: 

• Structures supported on pile foundation do not require removal of soils if prepared following 

recommendations on this report 

• Structures supported on mat foundations or slabs on grade require removal of at least 2 feet of 

soil below the bottom of the footing. The areas should extend at least 3 feet laterally beyond 

the footing lines. For general areas ( excluding the unit footprint), surface improvements such 

as sidewalks and exterior flatwork, removal and recompaction should be a minimum of 1 feet 

below existing grade. 

The open excavation bottoms observed by our engineer/ geologist to verify and document in writing 

that all undocumented fill is removed prior to refilling with properly tested and documented 

compacted fill. The removed and cleaned soils are not suitable to be reused as compacted fill 

material due to the cohesive material content. Import fill sources should be observed and tested prior 

to hauling onto the site to evaluate the suitability for use. Imported fill materials should consist of 

granular soil with less than 35 percent passing the No. 200 sieve based on ASTM Dl 140 and an EI 

less than 20 based on ASTM D489. 

Further subexcavation may be necessary depending on the conditions of the underlying soils. The 

actual depth of removal should be determined at the time of grading by the project geotechnical 

engineer/geologist. The determination will be based on soil conditions exposed within the 

excavations. At minimum, any undocumented fill, topsoil or other unsuitable materials should be 

removed and replaced with properly compacted fill. 

In-place density tests may be taken in the removal bottom areas where appropriate to provide data to 

help support and document the engineer/geologist's decision. 



EXCAVATION ADJACENT TO EXISTING STRUCTURES: 
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Removal and recompaction of the soils adjacent to existing structures may result in unacceptable 

distress by the removal of bearing and lateral support. The following precautionary measures should 

be utilized during proposed subexcavation/recompaction operations to reduce the potential for 

distress to existing adjacent structures. 

During compacted fill mat construction for the proposed structure, the excavation and replacement of 

soils adjacent to any existing structures should be accomplished in the shortest period of time 

possible. Sufficient forces and equipment should be available to accomplish any removal and 

replacement of soils adjacent to existing structures within one 8-hour working day. The excavation 

should not be performed during periods of rain or threat of rain. During the excavation operation, the 

moisture content of the soils near existing structures should be monitored. If excessive moisture 

contents or excessively dry soils are encountered, the geotechnical engineer should be notified 

immediately. 

The actual excavation and recompaction of soils near existing structures should be performed in 

alternating sections. A checkerboard-type (A-B) system should be utilized by initially removing and 

recompacting every other square and thereupon going back and removing and recompacting the 

remaining squares. The width of these excavations is usually equal to the blade or bucket size of the 

available equipment but should not exceed 6 feet. 

PREPARATION OF FILL AREAS: 

Prior to placing fill, and after the mandatory subexcavation operation, the surfaces of all areas to 

receive fill should be scarified and moisture treated to a depth of 6 inches or more. The soils should 

be brought to near optimum moisture content and compacted to a minimum relative compaction of 

90 percent in accordance with ASTM D1557. 

PREPARATION OF FOOTING AREAS: 

All footings should rest upon at least 2 feet of properly compacted fill material. In areas where the 
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required thickness of compacted fill is not accomplished by the mandatory removal operation, the 

footing areas should be overexcavated to a depth of 12 inches or more below the lowest proposed 

footing base grade. The required overexcavation should extend at least 3 feet laterally beyond the 

footing lines, where reasonably possible. In instances where the 3-foot lateral overexcavation may 

not be accomplished, this firm should be contacted to evaluate the effect. The bottom of this 

excavation should then be scarified, and moisture treated to a depth of at least 6 inches, brought to 

near optimum moisture content and compacted to a minimum of 90 percent relative compaction in 

accordance with ASTM D1557 prior to refilling the excavation to the required grade as properly 

compacted fill. 

All footing excavations should be observed by a representative of the project geotechnical engineer to 

verify that they have been excavated into compacted fill prior to placement of forms, reinforcement, 

or concrete. The excavations should be trimmed neat, level, and square. All loose, sloughed or 

moisture-softened soils should be removed from the excavations prior to placing of concrete. 

Excavated soils derived from the footing and/or utility trenches should not be placed in building slab

on-grade areas or exterior concrete flatwork areas unless the soils are brought to near optimum 

moisture content and compacted to at least 90 percent of the maximum dry density. 

COMP ACTED FILLS: 

The on-site soils are not considered suitable for reuse as compacted fill. Import fill should be 

inorganic, non-expansive granular soils free from rocks or lumps greater than 6 inches in maximum 

dimension. The contractor shall notify the geotechnical engineer of import sources sufficiently ahead 

of their use so that the sources can be observed and approved as to the physical characteristic of the 

import material. For all import material, the contractor shall also submit current verified reports from 

a recognized analytical laboratory indicating that the import has a "not applicable" potential for 

sulfate attack based upon current American Concrete Institute (ACI) criteria and is "mildly corrosive" 

to ferrous metal and copper. The reports shall be accompanied by a written statement from the 

contractor that the laboratory test results are representative of all import material that will be brought 

to the job. 
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Fill should be spread in near-horizontal layers, approximately 8 inches thick. Thicker lifts may be 

approved by the geotechnical engineer if testing indicates that the grading procedures are adequate to 

achieve the required compaction. Each lift should be spread evenly, thoroughly mixed during 

spreading to attain uniformity of the material and moisture in each layer, brought to near optimum 

moisture content and compacted to a minimum relative compaction of 90 percent in accordance with 

ASTMD1557. 

TEMPORARY EXCAVATION AND SHORING 

Excavations for construction of basement levels are anticipated to be as deep as 10 feet below 

existing grade to the front of the proposed building and 20 feet to the back of the building. The 

contractor is responsible for excavation safety, and all excavations should comply with the current 

California and Federal Occupational Safety and Health Administration (CALOSBA) requirements 

(29 CFR-Part 1926, Subpart P), as applicable. Temporary slopes, up to 20 feet high, may be cut at a 

gradient of 3/4H: 1 V (horizontal:vertical) with the bottom 4 feet is permitted to be cut vertically. 

If sloping or benching is not practical due to space constraints, temporary shoring may be used. 

Vertical temporary excavations deeper than 5 feet should be shored. No surcharge loads should be 

permitted within a horizontal distance equal to the height of cut or 5 feet, whichever is greater from 

the top of the excavation, unless the shoring is designed for surcharge loading. All shoring should 

comply with OSHA regulations and 29 CFR Part 1926 guidelines and be observed and deemed safe 

by the designated competent person on site. The designated competent person should observe all 

excavations to determine the safety prior to excavation. 

For design of cantilevered temporary shoring, where the surface of the backfill is level, it can be 

assumed that drained soils will exert a lateral pressure equal to that developed by a fluid with a 

density of 37 pcf. Surcharge loads from equipment or stockpiled material should be kept behind the 

top of the temporary excavations a horizontal distance of at least twice the depth of the excavation, or 

the shoring should be designed for the additional pressure. Foundation and traffic loads from adjacent 



areas should also be added to the lateral earth pressures. 
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For design of temporary rigid shoring such as braced shoring or trench shields in sandy soils, we 

recommend the use of a rectangular lateral pressure of 24H psf, where H is the height of the shoring 

in feet. In addition, 46 percent of any surcharge load should be included as a uniform rectangular 

loading on the shoring. For traffic loads no larger than highway trucks, the surcharge may be taken as 

a uniform lateral pressure of 100 psf. Other surcharge loads may be evaluated by Ghostrider on a 

case-by-case basis. 

Surface drainage should be controlled and prevented from running down the temporary excavations 

or down the face of the shoring. Ponding water should not be allowed within the excavation. 

To provide adequate support, concrete slabs-on-grade should bear on a minimum of 24 inches of 

compacted soil. The final pad surfaces should be rolled to provide smooth, dense surfaces. Concrete 

slabs-on-grade should be a minimum of 4 inches in thickness and should consist of at least No. 3 

reinforcing bars spaced at 16 inches on center each way. Additional reinforcement may be required 

by the structural engineer. 

Slabs to receive moisture-sensitive coverings should be provided with a moisture vapor 

retarder/barrier. We recommend that a vapor retarder/barrier be designed and constructed according 

to the American Concrete Institute 302. lR, Concrete Floor and Slab Construction, which addresses 

moisture vapor retarder/barrier construction. At a minimum, the vapor retarder/barrier should 

comply with ASTM E1745 and have a nominal thickness of at least 10 mils. The vapor 

retarder/barrier should be properly sealed, per the manufacturer's recommendations, and protected 

from punctures and other damage. Per the Portland Cement Association 

(www.cement.org/tech/cct_con_vapor_retarders.asp), for slabs with vapor-sensitive covermgs, a 

layer of dry, granular material (sand) should be placed under the vapor retarder/barrier. For slabs in 

humidity-controlled areas, a layer of dry, granular material (sand) should be placed above the vapor 

retarder/barrier. 
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The soils encountered within our exploratory borings are generally classified as a Type "A" soil in 

accordance with the CAL/OSHA excavation standards. Unless specifically evaluated by our 

engineering geologist, all the trench excavations should be performed following the recommendation 

of CAL/OSHA (State of California, 2013) for Type "A" soil. Based upon a soil classification of 

Type "A", the temporary excavations should not be inclined steeper than¾ horizontal to 1 vertical 

for maximum trench depth of less than 20 feet. For trench excavations deeper than 20 feet or for 

conditions that differ from those described for Type "A" in the CAL/OSHA excavation standards, 

this firm should be contacted. 

BASEMENT WALLS: 

Basement walls below grade must be designed to resist at-rest earth pressures. Where the grade is 

level behind the walls, this pressure corresponds to a triangular distribution of lateral earth pressure 

equivalent to that developed by a fluid with a density of 46 pcf. This earth pressure assumes that all 

walls are constructed with a properly designed drainage system to prevent buildup of hydrostatic 

pressures behind the wall. Any surcharge loadings such as heavy crane loads, stockpiled materials or 

traffic shall be added to this pressure. 

Basement walls should also be designed for seismic earth pressure. Basement walls should be 

designed to resist, an active pressure combined with a seismic increment of lateral active earth 

pressure. To compute this, a horizontal acceleration coefficient kh of 0.16g based on one-half of two

third of PGAM is used. The combination of active static and seismic lateral earth pressure is 

equivalent to a fluid with a density of 37 pcf. Therefore, a seismic increment of 12 pcf may be used 

for design of seismic earth pressure. 

Lateral earth pressures recommended in this report assume that adequate drainage is provided behind 

the walls to prevent the buildup of hydrostatic pressures. Basement wall should have backdrains to 

adequately prevent the buildup of hydrostatic pressure behind the walls. 
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The potential for erosion should be mitigated by proper drainage design. The site should be graded 

so that surface water flows away from structures at a minimum gradient of 5 percent for a minimum 

distance of 10 feet from structures. Impervious surfaces within 10 feet of structures should be sloped 

a minimum of 2 percent away from structures. Water should not be allowed to flow over graded 

areas or natural areas so as to cause erosion. Graded areas should be planted or otherwise protected 

from erosion by wind or water. 

Water should not be permitted to collect or pond in yard areas. This water will either seep into the 

ground (loosening the soils) or will overflow onto the slope. Once erosion is started, it is difficult to 

control, and severe damage can occur quickly. 

Homes should be provided with roof drains, gutters, and downspouts connected to subsurface pipes. 

Roof water should not be allowed to discharge onto the ground surface without collecting into surface 

drains and pipes. Water should not be allowed to collect against foundations or retaining walls. 

These walls are typically built to withstand the effects of normal soil moisture and may require 

subsurface drains to collect and transfer excessive water away from the structures. 

All drainage devices should be checked at least twice per year to ensure that they are not blocked. 

All blockages should be cleared. 

Drains at the top of slopes should not allow water to overflow onto the slope. 

Terrace drains and brow ditches on slopes or at the tops of slopes are designed to carry runoff water 

to an appropriate discharge point. These drains should be checked at least twice per year and cleaned 

of any accumulation of dirt and other debris. Water that backs up in surface drains will overflow and 

seep into the slope, creating instability. 
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Loose soil or debris should not be left on slopes. Loose soils soak up water more readily than 

compacted fill and will often slide downslope. This material may clog terrace drains and may cause 

additional slope damage. 

Slopes should not be over-irrigated. Naturally, ground cover will require some moisture during the 

hot summer months, but during the wet season, irrigation can cause heavy ground cover to move, 

which not only destroys the cover, but also may begin slope surface erosion. Heavy ground cover 

can cause surface sloughing when saturated due to the increased weight and weakening of the near 

surface soil. 

Irrigation systems should not be left running on or near a slope, particularly during the rainy season. 

Swales that have been graded around the home or on the lot should not be blocked. These swales are 

typically constructed to provide drainage toward the driveways, street or other positive outlet. 

SLOPE SETBACK: 

As per section 1808.7.2 of the 2019 CBC, which references Figure 1808.7.1 of the 2019 CBC, the 

distance between the face of the footing from the face of descending slopes should be at least the 

smaller of H/3 and 40 feet, where H is the height of the slope. The distance between the face of the 

structure and the toe of ascending slopes should be the smaller of 15 feet and H/2. Footings should 

be deepened as necessary to meet this requirement. 

SLOPE CONSTRUCTION: 

Slopes for the project should be inclined at 2H: 1 V or shallower. Fill slopes should be overfilled 

during construction and then cut back to expose fully compacted soil. A suitable alternative would be 

to compact the slopes during construction and then roll the final slopes to provide dense, erosion

resistant surfaces. 
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Where fills are to be placed against existing slopes steeper than 5(h):l(v), and the depth of fill 

exceeds 5 feet, the existing slopes should be benched into competent bedrock or native materials to 

provide a series of level benches to seat the fill and to remove potential undocumented fill. The 

benches should be a minimum of 4 feet in width, constructed at approximately 4-foot vertical 

intervals. In addition, a shear key should be constructed across the toe of slopes. The shear key 

should be a minimum of 10 feet wide and should penetrate a minimum of 2 feet beneath the toe of the 

slope into competent bedrock or native materials. 

SLOPE PROTECTION: 

Inasmuch as the on-site materials are susceptible to erosion by wind and running water, it is our 

recommendation that the slopes at the project be planted as soon as possible after completion, where 

possible. The use of succulent ground covers, such as iceplant or sedum, is not recommended. If 

watering is necessary to sustain plant growth on slopes, then the watering operation should be 

monitored to assure proper operation of the water system and to prevent over watering. 

Measures should be provided to prevent surface water from flowing over slope faces. 

Rodent infestation can also be a serious issue with respect to slope stability. Rodent tunneling and 

burrowing alters the strength of the soil and can allow water to infiltrate the soil, resulting in slope 

failure. Rodent burrows can also provide direct access for surface water to the slope face, causing 

surficial slope "blowouts". Although a maintenance issue, we recommend that measures be taken to 

prevent rodent infestation in slopes. 

FOUNDATION PLAN REVIEW 

It is recommended that we review the foundation plans for the proposed structure as they become 

available. The purpose of this review is to determine if these plans have been prepared in accordance 

with the recommendations contained in this report. This review will also provide us an opportunity 

to submit additional recommendations as conditions warrant. 
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The project civil engineer should review this report, incorporate critical information on to the grading 

plan and reference this geotechnical study, by company name, project number and report date, on the 

grading plan. Final grading plans should be reviewed by us when they become available to address 

the suitability of our grading recommendations with respect to the proposed development. 

CONSTRUCTION OBSERVATION: 

All grading operations, including site clearing and stripping, should be observed by a representative 

of the geotechnical engineer. The geotechnical engineer's field representative will be present to 

provide observation and field testing and will not supervise or direct any of the actual work of the 

contractor, his employees or agents. Neither the presence of the geotechnical engineer's field 

representative nor the observations and testing by the geotechnical engineer shall excuse the 

contractor in any way for defects discovered in his work. It is understood that the geotechnical 

engineer will not be responsible for job or site safety on this project, which will be the sole 

responsibility of the contractor. 

LIMITATIONS 

Ghostrider, Inc. has striven to perform our services within the limits prescribed by our client, and in a 

manner consistent with the usual thoroughness and competence of reputable geotechnical engineers 

and engineering geologists practicing under similar circumstances. No other representation, express 

or implied, and no warranty or guarantee is included or intended by virtue of the services performed 

or reports, opinion, documents, or otherwise supplied. 

This report reflects the testing conducted on the site as the site existed during the investigation, which 

is the subject of this report. However, changes in the conditions of a property can occur with the 

passage oftime, due to natural processes or the works of man on this or adjacent properties. Changes 

in applicable or appropriate standards may also occur whether as a result of legislation, application or 

the broadening of knowledge. Therefore, this report is indicative of only those conditions tested at 
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the time of the subject investigation, and the findings of this report may be invalidated fully or 

partially by changes outside of the control of Ghostrider, Inc. This report is therefore subject to 

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

The conclusions and recommendations in this report are based upon observations performed and data 

collected at separate locations, and interpolation between these locations, carried out for the project 

and the scope of services described. It is assumed and expected that the conditions between locations 

observed and/or sampled are similar to those encountered at the individual locations where 

observation and sampling was performed. However, conditions between these locations may vary 

significantly. Should conditions that appear different than those described herein be encountered in 

the field by the client or any firm performing services for the client or the client's assign, this firm 

should be contacted immediately in order that we might evaluate their effect. 

If this report or portions thereof are provided to contractors or included in specifications, it should be 

understood by all parties that they are provided for information only and should be used as such. 

The report and its contents resulting from this investigation are not intended or represented to be 

suitable for reuse on extensions or modifications of the project, or for use on any other project. 
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We appreciate this opportunity to be of service and trust this report provides the information desired 

at this time. Should questions arise, please do not hesitate to contact this office. 

Respectfully submitted, 

GHOSTRIDER, INC. 

cJ ~ ~ nt.:l-e 
Jerry L. Michal, GE 2515 
Geotechnical Engineer 
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0 F1-e .~ Pc r :: 

0 ;..G_ar--.: - o. · e 3,: : '/., ':"d ~ 

■ UST .: ·ea :J~ s le-~ 
0 SIGNIFIES A CLOSED SITE 

0 

9 
_J:.; r qre 5 V, ! 

El 

Date: Geotracer Borings and LUST site 

6/13/2020 South Santa Fe Ave. 
GHOSTRIDER 

Drawn By: San Marcos, CA 92069 11--------------1 
L.B. 

Figure 

A-9 



Appendix B 

Exploratory Logs 



Date: 

Coar!'>,:

{irai11cd 
Soils• 

More than 
50 ".., 

Reta ined 
on No. 200 

Fine 
Urnirwd 
Soils"' 

50 "O or 

Pa:-.sc~ No. 
.:wo Skn: 

SUBSU RFAC E EX PLORATION LEGEN D 
U NIFI E D SO I L C LASSI F I CATIO N SYST E M 

V isua l- Man ual Procedure (ASTM D2488) 
C O NS IST EN C Y / R E LATI VE 

D EN SITY 

MAJOR D IV !S 10\/S 

50 ': i, or more 
of Coarse 
Fr~c1ion 

Rc1,1im;do11 
:--Jo. -l Sicv .. • 

Sand:,, 

/Vlon.:: 1han 
50 "., of Co~1rsc 
Frm:1io11 Pa.;:,,,:_.., 

'.'lo . 4 Sin·c 

Clean 
Cir.1\'ds 

(!ra vels 
\\ ith 
Fines 

Silts :.rnd Cla~ 

Liquid Limits 50 '!., o r h.--:.s 

Silts and lbys 

Liquid Limits GreJt~r 111:..111 50 
• ; 

Highly Org:mi..:: Soib 

GROl: P 
SYMBOLS 

GW 

Cir 

GM 

( i C: 

S\V 

SP 

SM 

SC' 

~IL 

CL 

01. 

/VIII 

CH 

0 11 

PT 

Based on material passing the 3-inch s ieve. 

TYPICAL A~IES CR ITER l1\ 

Well Grath:d Cir;ivcb ,ind Grnn:1- Ri.::f.:r..:m.:c: •f-1)~md11tio11 Engim:..:ring·. Pcck. Hansen. 
Sand Mixtures. Lilt!,: or no Firh.'S T hornbu rn. 2nd Edition. 

Poorly Gradcd {i r:,vcb ;md 
(lra,.('"1-S~nd \.fi,.ture-.. I .in le or 

no Finc!'> 

Silty <..ir.wcb. Gravd-S;md-Sill 
Mix1urc .. ~•• 

("l.iyey {jra,el. Cir•n el-Sand-( "Jay 
Mi, rurc:-.•., 

W e ll (ir;nkd Sr1mb, anti Cir:l\cl y 
Sam.ls. Little or no Fini.::s 

Poorly Graded Sands and 
(I rawly Sands. Little or no Fine!> 

S ilty Sands. Snnd-S 1lt !\1ixtures•• 

Clayey Sands. Snml-Cby 
l\-lixlurt."..,•• 

lnorg;mic S ilb. Sandy S ilts. Rock 
Flour 

lnorg.:.mk C:k1y:-- nf Low to 
:vtcdimn Plt1-;1id1y. Gra\·clly 

Clays. Smtdy C:l.1ys. Si!i-y Ck1ys. 
Lc,111 Cla~.:. 

Oqpnii.: Si!h and Org :.i nic ,illy 
C l.1ys of Low Plas1icity 

lnvrg,mil.'. Silt:.-. \h.:.it·~ous vr 
l1i:1tom:11:-cnu:-. s ilt:-.. Pbstii.: Silts 

lnorg,mic Clays of l-ligh 
Plastic ity. Fat Clay:,, 

O rgan ic (:by:- o f Medium lo 
lligh 111.islicity 

1' 1.·;_11. Muck. ur Othi.:r I l1ghly 
Organ k Soils 

S1,mdard Peni.:1ra1ion T~1 
Gr,mukir Soils 

l>cnctrnt iun Rcsbltmi:1.·. 
N. (Blows Foot) 

IU - 30 

30 - 50 

Rcl:11ivc 
Density 

1\led ium 

Vi;.·ryDi.:nsc 

Stamlar<l Pcn~tr:u ion T .. --:it 
Cnhc~i,·e Soils 

Pcnl.."trat ion 
Rc'-i :s ta n i.:c. N. 
(Blows , F,Hll ) 

8 - 15 

15 - 30 

:,, 30 

Consi:-tency 

v,.,f),Soft 

Soft 

Mcd ium 

St iff 

V.:-ry Sliff 

l lar<l 

Unc<infined 
Co111 pres~in: 

Stn:ngth. 
(Toth / Sq. 

Ft.I 

0 .25 ~ 0.5 

ll.5 - 1.0 

1.0 - 2.0 

2.0 - 4.0 

More than 12%, passing the No. 200 s ieve: 5'Yo to 12¾, passing No. 200 sieve requires use of due l symbols (i.e., SP-SI\ 
G P-GM, SP-SC. GP-GC'. etc.) : Border line classifi cations arc designated as C l ! /C l , GM /SM, SP/SW. etc. 

U.S. Standa rd S ieve S i,:e 12" 3" 3/4" #4 # 10 #40 #200 

Unific.~d Soil C lassiflcation 
Ucsig nation I 

Bouldcc.; I Cobbles 

1

11--__ G_· r~av_c1 __ -l1
1 
_ _ _ ~_S_an_d _~---1

1
1 

Coarse I F ine Coar.;;c I Medium I Fine 

Siltoml 
Ch1y 

Dry 

Moist 
Wet 

Moisture Condition 
Absence of mo istu re> dusty. 
d ry to the touch. 
Damp but no vis ib le mois ture . 
V is ibl e fr ee water, usuall y 
below the water table. 

Material Quantity 
Trace 

S lightl y 
Littl e 
Some 

< 5 % 
5 - 12% 
12 - 25% 

25 - 50 % 

Othe r Sy mbols 
C - Core Sa mp le 
S - SPT Samp le 
B - Bulk Sam ple 

CK - C hun k Sample 
R - Ring Sample 

N - N uclear G auge T es! 
V - Water T a ble 

Figu re 

312612019 s· 1·t· d uses s ·1 c1 ·t· · ch 
D B imp 1 1e 01 s ass, 1cat1on art • B-1 rawn y: 

L.B. 



GHOSTRIDER 

Project Name: San Marcos Apts. 

Drill Rig Type of Rig: 

Drill Hole Dia.: 6" 

I f I $:l 

~I Ill I 
0 -- I ~ .... ... 

~ ~ 0 ~ 

~ 0 

..d 
I ,! 

""' - I s .... i:i. 0 ~ Ill 
i:i. e Ill 

0 ~ = ~ Ill I ~ Ill O -A lfL Z ~,...l!J u_ -- SC 

o.o - -

2.5 - ---

SUBSURFACE EXPLORATION LOG 
BORINGNO. 1 

Date: 5/6/2020 

Drive Wt.: 140 lbs. 
Drop: 30" 

Logged By: D.J. / Gostrider 

Elevation: From Surface 
Depth of Boring (ft.): 50.5 

Description 

- --- -+--+--- ---¾---+---f--- --f-'~,-,..fl---+------------------- --------1 
5·0 - '7.f" 5,13,15 

7·5 -T 7,12,17 

100- IR:"" 4,15,29 

12.5 - ----

CL 

CL 

CL 

97.4 16.0 

100.3 25.3 

102.6 21.4 

. -- --- - -+----+-- --lr-----l 
150-T 10,20,3, CL 100.7 23.7 

17.5 - '--
____ -+--l--- -+----1--- ---¾---l 

2o.o - R 10,19,1: 

22.5 - -

25 0 -!R" 11 ,23,4' 

27.5 - ---

CL 

CL 

100.5 23.0 

102.3 23.4 

-----+----il--- -+----+-- ---¾---l 

:o~~-- S l 0,20,35 CL 23 .7 

32.5 - '--

Yellowish Brown Sandy Clay, Moist, Stiff 

Grayish Brown Clay, Moist, Stiff 

; /: ;_
1
1~ - +Gr_ a"-yi_sh_B_ro_wn_ S_an_ d,_y_C_la..._y-'-, _M_o_is~t,c....V_e_ry"---S_ti_ff _________ --1 

Yellowish Brown Sandy Clay, Moist, Very Stiff 

Dark Brown Clay with Yellowish Streaking, Moist, Very Stiff 

: : : 
: : 
... 

Light Grayish Brown Sandy Clay, Moist, Very Stiff 

' • · ' 

: Grayish Brown Clay with Sand, Moist, Very Stiff 

- --- ·+--r-- -+----+-- --1---l > . 

35 .o - S 9,17,24 CL 21.4 Grayish Brown Clay with Sand, Moist, Very Stiff 

: _
7

: __ -_.j..--+-- --1----+---1---- ~ \:\ul-- - ----------- ----- --------1 
4o.o - S 9,24,34 CL 18.0 

42.5 - -
-- --+---ti--- -+----+--- -+----l 
45 ·0 - s 1021 31 CL 

.... , - ' ' 
20.8 

47.5 - 
----+---ll--- -+----+--- -+----I 

Grayish Brown Clay with Sand, Moist, Very Stiff 

Greenish Brown Sandy Clay, Moist, Very Stiff 

50.0 - ~ 18,50,- CL 24.8 IUreemsh Hrown Sandy Clay, Moist, Hard 
--· - >-- - - - - - • " - - :- - .:;;;--~ -a:. - ~ oie' Refusa'fat'"s"l ';°Backtillect WithSl'iirry - - - - - - - - - -
52.5 - -

--
-- ·----1--1-- - +--- -l-- -+-- -l---+---1----------- --------------l ----

S - SPT Sample R - Ring Sample B - Bulk Sample D - Disturbed Sample 



GHOSTRIDER 
SUBSURFACE EXPLORATION LOG 

BORINGNO. 2 

Project No.: 

Project Name: San Marcos Devlop. Date: 5/6/2020 Logged By: D.J. / Ghostrider 

Elevation: From Surface 

Depth of Boring (ft.): 20.5' 

Type of Rig: Drill Rig Drive Wt.: 140 lbs. 

Drill Hole Dia.: 6" Drop: 30" 

3 -T 2,3,6 CL 96.5 25.0 

5 --
--+--,l-- ---+---+-- +---t 
6 - - R 14,20,21 CL 112.2 16.8 

7 -
-- --!-----+---+-- +---! 
8 --

... 

... 
Cl) 

• ~ l 
~ 
] I 
= 0 

Description 

1 Q_I _ _ _ _ _ _ __ _ 
0'-3' - Dark Brown Clayey Sand with Gravel, Moist, ,;-L-o-os_e ___ _ 

Yellowish Brown Sandy Clay, Moist, Stiff 

Yellowish Brown Sandy Clay, Moist, Very Stiff 

--··-··+-- -+----- 1--- --<1--- -+----J . .. "!t--+-- - --- ------------ - - - - ----j 
9 -

----·1---+----l-----+---- 1----- -1 

.:~. '"7f' 7,13,19 CL 17.7 Olive Green Brown Sandy Clay, Moist, Stiff 
: : 

11 --
-- -+--!-----+-- -+--+---! - . 
12 -
---1---+----l-- ---+---- 1------1 

13 -
-----1-----+- --+-- +---I 
14-
---+----t- --+-- -+---~ --I 

: 5 -T 9,21 ,22 CL 107.9 19.3 

16--

17 ,__ 

: : 

OliveGreen Brown Sandy Clay, Moist, Very Stiff 
:1t--+----- ---~-~-~ -~--- - - ------i 

+----t---+-----+---~ --1 : ·.· --+---- - - - - --- - - - - --- - - - - ----< 

18 ,--

19-
+----l---+--- --+--- ~ -----t : 

20 - ris 9,17,23 CL 18.4 v11veKedd1sh.8rownSandyCJay,M01st, VeryStm 
- "" - - - '""' - - """' - • " - _ .._..,, __ _ - 'Hole'A.'6'"anctoiiedat 2\J'":i3aclruliecl wit'li'ciittmgs - - - - - - - " 
21 ----
--- +-----,l-----+---+--+-- --t--+--t------ ------- - - --- - - --- ----1 
22--

----+--1-----+---+--+----t--+---t-- --- - - - - ---------- - - -----j 

~---·----- --+-- --+----<l--- -+----<l---+-- - - - ---- - - - --- - - - - --- - - ---1 

S - SPT Sample R - Ring Sample B - Bulk Sample D - Disturbed Sample 



SUBSURFACE EXPLORATION LOG 
BORINGNO. 3 

Project No.: 
Project Name: San Marcos Devlop. Date: 5/6/2020 Logged By: D.J. / Ghostrider 

Elevation: From Surface 

Depth of Boring (ft.): 20.5' 

Type of Rig: Drill Rig Drive Wt.: 

Drill Hole Dia.: 6" Drop: 

I 

a,) ' "' I g I 

---~~ ~-0 ~ g ~ ~ C) ' ·; f Ql ._, 

a,)i:i:i ~ ~L-- 1~= 
~ 1'a "o<"o "' ci~ , ~-2: 
~ s O ~ = ~ ~ ~ ·o § 

Description 

,_Ci Ji 2; -~·~ '-oo=..;
0

!c-,u"' ..... --+..cA;;c.. ~ ,_~ 
,_ ---1.----1---+-- S_C_+-----1----1; ::} ::; ,,i~ -+o- •_~3_'_-_D_a_r_k_B_r_o_w_n_C_ la_,_y_ey,,__S_a_nd_ w_i_th_G_ ra_v_e..cl,'----M_ o_is-'t,'----L- o_o_s_e ------1 

~ -... : _ _,__ __ ...._ ____ __,__--1})1f--f---------------------------1 

> ./· ·<'" -:" Jf--f.._-----,---,...---,,...--,.---.---.c,----;=,--.----,---.--,---.------------1 ·; _ ...!:_ 6,6, 7 SC 103 .8 20.6 '.-:'. '.'.-:'. Dark Brown Clayey Sand with Grave, Moist, Loose 

"'--1-------+----1------1--~ . . 
4'-5.5' - Dark Brown Sandy Clay, Moist, Loose 

--- ·+--f----+---+--+-----1 
5 T 4,6, 10 CL 115.6 12.8 : :; :; :: l1JarkBrownSandyCiay, Mo1stLOose 
- i-.:----~-- .... -- .. -- -- ------------------------6 _.__ 

- ---"'--1---- ---+----l-----l----f--+----+---------- -------------------1 
7 ,.__ 

8 '--
- ,J----l----1-----+----l--- --l----1----1------------------------------, 

9 
•--·~----l----f- - -4----1-- -f--- ---+--f-----+- - - ---- --- - --- --- --- --- ---1 
10 - o--

11 .__ 
-· ,-1--~ - --1-----1---+-- ---ll----+----1--- -------------------------1 

---••-l-----!----1----4----1--- --1---+--+- ----------------------------, 
13 
--- ·-'--~ - --l-----l----+.-- ---ll---- -+.----1----------------------------1 

14 1--

---+----!'-----1-----+----1--- --1---+--+--------------------------1 

15 · -
---+----!'-----1------+---+-- --+--+---+--------------------------t 
16 - 
----1----11----+---+--+-- -l---+---1-----------------------------1 
17 - -

18 -
---1--1----+---+-- - l--- -+--l--+--------------------------l 

19 - -
--1-~---1----+.---1---- --l---1-----1-----------------------------I 

20 -
-- •-l----f---4----l----l--- --l----1-----+----------------------------1 
21 ,__ 
----1----11----+---+--+-- -l---+--1-----------------------------1 
22 ,___ 

---1----11--- -+---+--+-- -f--+---1-----------------------------1 

-- -l----l---+---+----l--- -+---l---+---------------------------1 

S - SPT Sample R - Ring Sample B - Bulk Sample D - Disturbed Sample 



GHOSTRIDER 
SUBSURFACE EXPLORATION LOG 

BORING NO. 4 

Project Name: San Marcos Devlop. Date: 511012020 Logged By: L.B. I Ghostrider 

Elevation: From Surface 

Depth of Boring (ft.): 15' 

Type of Rig: Hand Auger Drive Wt.: NIA 

Drill Hole Dia.: 3" Drop: NIA 

1 I 

Description 

I ,__ 

2 _,__ 

3 R NIA SC 

4 ---
- l--½--+---+-- -+---1-:-",~,-lll----ll-------------------- ---------1 

5 - 1--

·- ----
7 ,__ 

CL 101.5 15.7 

\T i 
Gryaish Brown Sandy Clay, Moist, Dense 

+---!---+---+--------I l i----------------------------1 
8 _,__ 
---·+---l---+-- - +-- - - ----1 
9 -

·----1----1----l------+----l------1 
: :: 

CL 103.5 20.1 Yellowish Brown Clay with Sand, Moist, Stiff . . -1:--------~'------~--~--------------, 
11 - o-
-- -1----1----l------+-- --I------I 

12 ..___ 
- ·-· +---l----l------+-- - - ----1: :: : :: ·11---+-------------------------, 
13 -

- +---1--- -+----+-- - - ---l •. ·lf--1----- --------------------1 

14 - o--

- . K NIA CL JUU.l 22.J :•:.. Yellow1shJ:lrown:SanctyCLay, Mo1st, Very:Stm 
15 - - - - •• - - - - -• - --- - .,. -1I"ioieA'6'"anaoiiectat TI•;"'Ba'ctdillect with-Cuttings- - - - - - - - • 

16 -
--- +--l---+---+-- -+--+-- +----1-------------------------l 
17 - -
·---1----4---+-- - l--- -+---l--- -+-----------------------------1 

19 - 
·--+--½--+---+-- -+--+-- -+---ll---------------------------j 

20 - -
---1-----1----l------+----+---l------+--1------------ --- ------------1 

21 - .....__ 
----~---1--+---+-- -l-- - +-- -+-- 1---------------------------1 
22 - ---
---~---t--+---+-- -l---+-- -+- l-------- -------------------j 

,__ 
- - - -1----l----l-------l-------+---l------+--1------ - - ------------ -----l 

---~---t--+---+-- -l---+-- -+-- 1---------------------------l 

S - SPT Sample R - Ring Sample B - Bulk Sample D - Disturbed Sample 



GHOSTRIDER 
SUBSURFACE EXPLORATION LOG 

BORING NO. 5 

Project Name: San Marcos Devlop. Date: 511012020 Logged By: L.B. I Ghostrider 

Elevation: From Surface 
Depth of Boring (ft.): 15' 

Type of Rig: Hand Auger Drive Wt.: NIA 
Drill Hole Dia.: 3" Drop: NIA 

2 - -

-- R NIA 
3 - -

4 -

S - 7 NIA 
-- -

SC 

SC 

:;:;:;:'J>--+- - - ----- --~---------------i 
109 9 10 I : :t lf---t-D-ar_k_B_r_o_wn_ C_l_a_ye_y_S_an_ d_wi_·th_ Gr_a_v_e_l,_M __ o- i-st_, -Lo- os-e----------1 

110.3 13.5 '<',',' 
'' ' 

Dark Brown Clayey Sand, Moist, Loose 

6 - - ~ .. #---+---<1-----t-----+---+-- ---{<· '.· . · l l---4--- ----- ----- ----- ---------i 

----+---,1----+-----+---+----t 

8 - -
- --+---,1--- -t----+---+-- -t 
9 -

.. . . 

. . · . Jf--+---------------------------i 

--+---<1-----t-----+---+-----{ :-:- . . Jr----t--------------------------i 
IO - ~ NIA CL 100.1 ~---·--- ---
11 - -

20.0 : : : : Y e11owisn tlrown :sanay uay, Moist, :stm 
- -~~ ... - 'liole Abanctonedat 10.5', BacictJ.'fiectwi'tti l'.uttings - - - - - - - • 

·- -·-t--t--- -+- ----t-------;------- ---------------- - -------t 
12 - -

13 -
·--+---<l----+-----+---+----t-- +---+---------------------------1 

14 - -
- --+---,1------t----+--- +-- --1---+---t-------- - ------- --------------1 

-- +---l----+-----+--- +-- -+--+---+----------------------------1 
16 - -
---+---,1----t----+---+----t-- - +---t------ ------------------------1 

----+---<l----t-----+--- +-----+-- +----+-------- ----- ------- -------1 
18 - 
---+---<l----+-----+--- +-- ---+--+---+---------------------------1 
19 - -
. '·•+---,1----t----+---+----t--+---t---- ----- ----- - - ----- ---------1 
20 - -

- -•1--+- ---+------+--- t----+--t---+--------------- -----------f 

21 - -
·-· -+----l----+-- ---+---+----t--+----t-- - - ----- ----- - - --- - - - ------1 
22 - -
· ·+---,1----t----+---+----t-- +----t------------------------------1 

~----~1----+---+--+----+--+----+- - - - - --- - - --- - - -------------t 

--
----+---l- ---+-----+--- +-- -+--+--+- ----- - - - - ------------------1 

S - SPT Sample R • Ring Sample B - Bulk Sample D - Disturbed Sample 
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Appendix C 

Laboratory Testing 



Dry Density and Moisture Content 
Date Tested: 5/20/2020 

Boring# Sample# Depth (ft) 
Dry Density Moisture Description (pcf) Content(%) 

B-1 2 5' 97.4 16.0% Yellowish Brown Sandy Clay 

B-1 3 7.5' 100.3 25.3% Grayish Brown Qay 

B-1 4 10' 102.6 21.4% Grayish Brown Sandy Clay 

B-1 5 15' 100.7 23.7% Yellowish Brown Sandy Clay 

B-1 6 20' 100.5 23.0% Dark Brown Clay with 
Yellowish Streaks 

B-1 7 25' 102.3 23.4% light Gray Brown Sandy Clay 

B-2 1 3' 96.5 25.0% Yellowish Brown Clay with 
Sand 

B-2 2 6' 112.2 16.8% Yellowish Brown Sandy Clay 

B-2 4 15' 107.9 19.3% Olive Green Brown Clay with 
Sand 

B-3 1 2.5' 103.8 20.6% Dark Brown Qayey Sand with 
Gravel 

B-3 2 5' 115.6 12.8% Dark Brown Sandy Clay 

Performed in General Accordance with ASTM D7263 Band D2216 

Project Name FIGURE 

GHOSTRIDER 

TECH: L.B. 
Santa Fe Apartments C-1 

DATE: 11-Jun-20 



Dry Density and Moisture Content 
Date Tested: 5/20/2020 

Boring# Sample# Depth (ft) Dry Density Moisture 
Description (pct) Content(%) 

B-4 1 3' 110.5 13.1% Dark Brown Clayey Sand with 
Gravel 

B-4 2 6' 101.5 15.7% Grayish Brown Sandy Clay 

B-4 3 10' 103.5 20.1% Yellowish Brown Clay with 
Sand 

B-4 4 15' 100.1 22.3% Yellowish Brown Sandy Clay 

B-5 1 2.5' 109.9 10.1% Dark Brown Clayey Sand with 
Gravel 

B-5 2 5' 110.3 13.5% Dark Brown Clayey Sand 

B-5 3 10' 100.l 20.0% Yellowish Brown Sandy Clay 

Performed in General Accordance with ASTM D7263 Band D2216 

Project Name FIGURE 

GHOSTRIDER 

TECH: L.B. 
Santa Fe Apartments C-2 

DATE: 11-Jun-20 



Materials Finer than No. 200 Sieve 

Date Tested 5/15/2020 5/15/2020 5/15/2020 5/15/2020 5/15/2020 5/15/2020 

Boring No B-1 B-1 B-1 B-1 B-1 B-1 

Sample No. 2 3 4 5 6 7 

Depth, ft. 5' 7.5' 10' 15' 20' 25' 

Dry Weight before wash, g 94.1 127.4 122.5 114.9 147.2 104.5 

Dry Weight After Wash, g 29.3 3.9 16.5 18.5 61.8 21.5 

Weight Loss, No. 200, g 64.8 123.5 106 96.4 85.4 83 

Passing No. 200, % 68.9 96.9 86.5 83.9 58.0 79.4 
LJdU\. 

Yellowish 
Grayish 

Grayish Yellowish Brown Clay Light Gray 
Sample Description Brown 

Brown Clay 
Brown Brown with Brown 

Sandy Clay Sandy Clay Sandy Clay Yellowish Sandy Clay 
C'h.~,.,l,~ 

Date Tested 5/15/2020 5/15/2020 5/15/2020 

Boring No B-1 B-1 B-1 

Sample No. 9 10 11 

Depth, ft. 35' 40' 45' 

Dry Weight before wash, g 163.3 145.3 233.6 

Dry Weight After Wash, g 12.4 10.6 40.2 

Weight Loss, No. 200, g 150.9 134.7 193.4 

Passing No. 200, % 92.4 92.7 82.8 

Grayish Grayish Greenish 
Sample Description Brown Clay Brown Clay Brown 

with Sand with Sand Sandy Clay 

TEST PERFORMED IN ACCORDANCE WITH ASTM D 1140 

Project Name FIGURE 

GHOSTRIDER 

Tech: LB Santa Fe Apartments C-3 
DATE: 6/11/2020 



Materials Finer than No. 200 Sieve 

Date Tested S/16/2020 S/16/2020 S/16/2020 S/16/2020 S/16/2020 

Boring No B-2 B-2 B-2 B-2 B-2 

Sample No. 1 2 3 4 5 

Depth, ft. 3' 6' 10' 15' 20' 

Dry Weight before wash, g 156.5 97.4 159.5 145 185.8 

Dry Weight After Wash, g 14.3 9.9 5.1 5.2 22.7 

Weight Loss, No. 200, g 142.2 87.5 154.4 139.8 163.l 

Passing No. 200, % 90.9 89.8 96.8 96.4 87.8 

Yellowish Yellowish Olive Green Olive Green 
Olive 

Sample Description Brown Clay Brown Brown Clay Brown Clay Reddish 
Brown 

with Sand Sandy Clay with Sand with Sand Sandy Clay 

Date Tested S/16/2020 S/16/2020 

Boring No B-3 B-3 

Sample No. 1 2 

Depth, ft. 2.5' 5' 

Dry Weight before wash, g 161.9 144.3 

Drv Weight After Wash, g 82.4 54.9 

Weight Loss, No. 200, g 79.5 89.4 

Passing No. 200, % 49.1 62.0 
Dark 

Brown Dark 
Sample Description Clayey Brown 

Sand with Sandy Clay 
Gravel 

TEST PERFORMED IN ACCORDANCE WITH ASTM D 1140 

Project Name FIGURE 

GHOSTRIDER 

Tech: AE Santa Fe Apartments C-4 
DATE: 6/11/2020 



Materials Finer than No. 200 Sieve 

Date Tested 5/16/2020 5/16/2020 5/16/2020 5/16/2020 

Boring No B-4 B-4 B-4 B-4 

Sample No. 1 2 3 4 

Depth, ft. 3' 6' 10' 15' 

Drv Weight before wash, g 210.3 185.9 191.5 203.5 

Dry Weight After Wash, g 120.5 21.1 15.9 26.7 

Weight Loss, No. 200, g 89.8 164.8 175.6 176.8 

Passing No. 200, % 42.7 88.6 91.7 86.9 
LJdlK 

Brown Grayish Yellowish Yellowish 
Sample Description Clayey Brown Brown Clay Brown 

Sand w/ Sandy Clay with Sand Sandy Clay 
r~~"-' 

Date Tested 5/16/2020 5/16/2020 5/16/2020 

Boring No B-5 B-5 B-5 

Sample No. 1 2 3 

Depth, ft. 2.5' 5' 10' 

Dry Weight before wash, g 265.5 220.1 189.3 

Drv Weight After Wash, g 193.5 131.5 21.3 

Weight Loss, No. 200, g 72 88.6 168 

Passing No. 200, % 27.1 40.3 88.7 
Dark Dark 

Brown Yellowish 
Sample Description Clayey Brown Brown Clayey 

Sand w/ Sand 
Sandy Clay 

Gravel 

TEST PERFORMED IN ACCORDANCE WITH ASTM D 1140 
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ATTERBERG LIMITS TEST RESULTS 

Date Tested: 5/17/2020 
uses 

SYMBOL SAMPLE NAME 
DEPTH CLASSIFICATION uses 

(ft) 
LL PL PI 

Entire Sample (Minus No. 40 
Sieve Fraction) 

• B-1 5' 36 16 20 CL CL 
■ B-1 20 41 15 26 CL CL 
• B-3 2.5' 38 17 21 CL CL 
0 B-4 15' 44 15 29 CL CL 
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318 
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DIRECT SHEAR T.EST 
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I • Th e soil specimens sheared we r,e "undisturbed" ring 5,lmJ>les. 

2 • The above reflect direct shear strength at saturated con dirions . 

3 . Th t> cescs were run at a shear ract> of 0.0 35 in /min. 
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GEOTEK 
PIRECT_SHj:AR TEST 

Ultimate Value 

Proje<:t Name: 2 972 Santa Fe, San Marcos Sample Location: ------------Project Number: 19-2118C Dote T erted: 

m,JO 

!()Ji)Q 

B-1 @ 6 

6/8/2020 
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NORMAL STRESS lpsfl 

Shear Strength: 32.6 ° 

Note s: I . The soil specimens sheared were •undisturbed" ring samples. 

2 • The above reflect direct shear strength at saturated conditions. 

3. The tes ts were run a t a shear rate of0.03S in /min. 
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C = 570.00 psf 
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GEOTEK 
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Project Number. 
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Notes: I - The soil specimens sheared were "undisturbed" ring samples. 

2 . The above reflect direct shear strength at saturated condi tions . 

3. The tests were run at a shear race of 0.035 in /min. 
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GEOTEK 
DIRECT SHEAR TEST 

Ultimate Value 

Project Name: 2972 Santa Fe, San Marcos Sample Location: B,4 @ 15 -------------Project Number: 19-21 18C 
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Expansion Index (ASTM D4829) 

Location Sample No. Depth (ft) Sample Description 

B-1 Bull< 3'-8' 
Yellowish Brown Clay with 

Sand 

Density Determination 
Trial#l Trial #2 

Weight Compacted Sample and Ri •. 724.7 

Weight of Ring 367.4 

Net Weight of Sample 357.3 

Wet Density, pcf 108.3 

Dry Density, pcf 94.3 

Moisture Determination 

Wet Weight of Sample, g 200.8 

Dry Weight of Sample, g 174.9 

Moisture Content, % 14.8% 

Expansion Index 154 

Corrected Expansion Index 155 (VERY HIGH) 

% Saturation 50.8 

Expansion Readings Moisture Content after Test 

DATE TIME READING Wet+Ring 797.7 
5/20/2020 7:00AM 0.1475 Dry 311.2 
5/20/2020 7:10AM 0.1474 <<Add Water 38.3% 
5/22/2020 9:00AM 0.3011 << Final 

Project Name FIGURE 
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Project X 
Corrosion Engineering 
Corrosion Control - Soil, Water, Metallurgy Testing Lab 

Bore# / Description 

B-1, S-3 

Soil Analysis Lab Results 

Method 

Depth 

(ft) 

7.5 

Client: Ghostrider 
Job Name: Santa Fe Apts 

Client Job Number: 19-2118C 
Project X Job Number: 
S200602A June 4, 2020 

ASTM ASTM 
D4327 D4327 

Sulfates Chlorides 
so/ - er 

(m2/k2) I (wt%) (m2/k2) I (wt%) 

s,94t.6 I o.s942 625.2 10.062s 

ASTM 
G187 

Resistivity 
As Rec'd I Minimum 

(Ohm-cm) I (Ohm-cm) 

1,005 I 302 

Cations and Anions, except Sulfide and Bic.arbonate, tested with Ion Chromatography 
mg/kg= milligrams per kilogram (parts per million) of dry soil weight 

ND~ 0 ~ Not Detected I NT~ Not Tested I Unk ~ Unknown 
Chemical Analysis performed on 1 :3 Soil-To-Water ex.tract 

29990 Technology Dr., Suite 13, Murrieta, CA 92563 Tel: 213-928-7213 Fax: 951-226-1720 
www.projectxcorrosion.com 

ASTM I 
G51 

pH 

5.10 

REPORT S200602A 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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Custom Soil Resource Report 

scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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Custom Soil Resource Report 

MAP LEGEND 
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MAP INFORMATION 

The soi l surveys that comprise your AOI were mapped at 
1:24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soi ls that could have been shown at a more detailed 
scale. 

Please rel y on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date( s) listed below. 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 14, Sep 16, 2019 

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger. 

Date(s) aerial images were photographed: Jan 24, 2020-Feb 
12, 2020 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 



Custom Soil Resource Report 

Map Unit Legend (Santa Fe Apartments) 

Map Unit Symbol Map Unit Name Acres in AOI Percent ~f AOI 

AwC Auld clay, 5 to 9 percent slopes 7.0 

AwD Auld clay, 9 to 15 percent 22.9 
slopes 

AyE Auld stony clay, 9 to 30 percent 8.8 
slopes 

Dae Diablo clay, 2 to 9 percent 16.1 
slopes 

DaD Diablo clay, 9 to 15 percent 35.4 
slopes, warm MAAT 

HrC Huerhuero loam, 2 to 9 percent 37.9 
slopes 

LeD Las Flores loamy fine sand , 9 to 24.8 
15 percent slopes 

Totals for Area of Interest 152.9 

Map Unit Descriptions (Santa Fe 
Apartments) 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
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Custom Soil Resource Report 

given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made yp of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, O to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 
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San Diego County Area, California 

AwC-Auld clay, 5 to 9 percent slopes 

Map Unit Setting 
National map unit symbol: hb87 
Elevation: 300 to 2,700 feet 
Mean annual precipitation: 14 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 200 to 330 days 
Farmland classification: Prime farmland if irrigated 

Map Unit Composition 
Auld and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Auld 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Residuum weathered from metavolcanics 

Typical profile 
H1 - 0 to 54 inches: clay 
H2 - 54 to 59 inches: weathered bedrock 

Properties and qualities 
Slope: 5 to 9 percent 
Depth to restrictive feature: 40 to 59 inches to paralithic bedrock 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: Moderate (about 8.1 inches) 

Interpretive groups 
Land capability classification (irrigated): 2e 
Land capability classification (nonirrigated) : 2e 
Hydrologic Soil Group: C 
Ecological site: CLAYEY (1975) (R019XD001CA) 
Hydric soil rating: No 
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Minor Components 

Las posas 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Diablo 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Huerhuero 
Percent of map unit: 3 percent 
Hydric soil rating: No 

San maguel 
Percent of map unit: 2 percent 
Hydric soil rating: No 

AwD-Auld clay, 9 to 15 percent slopes 

Map Unit Setting 
National map unit symbol: hb88 
Elevation: 300 to 2,700 feet 
Mean annual precipitation: 14 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 200 to 330 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Auld and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Auld 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Residuum weathered from metavolcanics 

Typical profile 
H1 - O to 54 inches: clay 
H2 - 54 to 59 inches: weathered bedrock 

Properties and qualities 
Slope: 9 to 15 percent 
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock 
Natural drainage class: Well drained 
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Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat) : Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mm hos/cm) 
Available water storage in profile: Moderate (about 8.1 inches) 

Interpretive groups 
Land capability classification (irrigated) : 3e 
Land capability classification (nonirrigated) : 3e 
Hydrologic Soil Group: C 
Ecological site: CLAYEY (1975) (R019XD001CA) 
Hydric soil rating: No 

Minor Components 

Las posas 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Huerhuero 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Rock outcrop 
Percent of map unit: 5 percent 
Hydric soil rating: No 

AyE-Auld stony clay, 9 to 30 percent slopes 

Map Unit Setting 
National map unit symbol: hb89 
Elevation: 300 to 2,700 feet 
Mean annual precipitation: 14 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 200 to 330 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Auld and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Auld 

Setting 
Landform: Hillslopes 
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Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Residuum weathered from metavolcanics 

Typical profile 
H1 - 0 to 30 inches: stony clay 
H2 - 30 to 59 inches: weathered bedrock 

Properties and qualities 
Slope: 9 to 30 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat) : Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mm hos/cm) 
Available water storage in profile: Very low (about 2.7 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: D 
Ecological site: CLAYEY (1975) (R019XD001 CA) 
Hydric soil rating: No 

Minor Components 

Unnamed 
Percent of map unit: 10 percent 
Hydric soil rating: No 

San maguel 
Percent of map unit: 5 percent 
Hydric soil rating: No 

DaC-Diablo clay, 2 to 9 percent slopes 

Map Unit Setting 
National map unit symbol: hbb8 
Elevation: 30 to 3,000 feet 
Mean annual precipitation: 12 to 35 inches 
Mean annual air temperature: 57 to 61 degrees F 
Frost-free period: 200 to 320 days 
Farmland classification: Farmland of statewide importance 
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Map Unit Composition 
Diablo and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Diablo 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Calcareous sandstone and shale 

Typical profile 
H1 - 0 to 15 inches: clay 
H2 - 15 to 32 inches: clay, silty clay loam 
H2 - 15 to 32 inches: weathered bedrock 
H3 - 32 to 36 inches: 

Properties and qualities 
Slope: 2 to 9 percent 
Depth to restrictive feature: 24 to 40 inches to paralithic bedrock 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat) : Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 10 percent 
Available water storage in profile: Moderate (about 7.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 3e 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: D 
Hydric soil rating: No 

Minor Components 

Altamont 
Percent of map unit: 1 O percent 
Hydric soil rating: No 

Linne 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Olivenhain 
Percent of map unit: 2 percent 
Hydric soil rating: No 
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DaD-Diablo clay, 9 to 15 percent slopes, warm MAAT 

Map Unit Setting 
National map unit symbol: 2w63f 
Elevation: 110 to 910 feet 
Mean annual precipitation: 11 to 21 inches 
Mean annual air temperature: 58 to 64 degrees F 
Frost-free period: 290 to 365 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Diab/a and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Diablo 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional) : Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Residuum weathered from calcareous shale 

Typical profile 
A - 0 to 15 inches: clay 
Bkss1 - 15 to 28 inches: clay 
Bkss2 - 28 to 40 inches: clay loam 
Cr - 40 to 79 inches: bedrock 

Properties and qualities 
Slope: 9 to 15 percent 
Depth to restrictive feature: 39 to 79 inches to paralithic bedrock 
Natural drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Available water storage in profile: Moderate (about 6.8 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: C 
Ecological site: CLAYEY (1975) (R019XD001 CA) 
Hydric soil rating: No 
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Minor Components 

Altamont 
Percent of map unit: 10 percent 
Landform: Hillslopes 
Landform position (two-dimensional) : Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

Linne 
Percent of map unit: 3 percent 
Landform: Hillslopes 
Landform position (two-dimensional) : Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

Olephant 
Percent of map unit: 2 percent 
Landform: Terraces 
Landform position (three-dimensional): Tread 
Down-slope shape: Concave 
Across-slope shape: Concave 
Hydric soil rating: No 

HrC-Huerhuero loam, 2 to 9 percent slopes 

Map Unit Setting 
National map unit symbol: hbcm 
Elevation: 1,100 feet 
Mean annual precipitation: 12 to 20 inches 
Mean annual air temperature: 57 degrees F 
Frost-free period: 260 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Huerhuero and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Huerhuero 

Setting 
Landform: Marine terraces 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Calcareous alluvium derived from sedimentary rock 
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Typical profile 
H1 - 0 to 12 inches: loam 
H2 - 12 to 55 inches: clay loam, clay 
H2 - 12 to 55 inches: stratified sand to sandy loam 
H3 - 55 to 72 inches: 

Properties and qualities 
Slope: 2 to 9 percent 
Depth to restrictive feature : More than 80 inches 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat) : Very low to moderately 

low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mm hos/cm) 
Sodium adsorption ratio, maximum in profile: 25.0 
Available water storage in profile: Moderate (about 6.6 inches) 

Interpretive groups 
Land capability classification (irrigated): 3e 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: D 
Ecological site: CLAYPAN (1975) (R019XD061 CA) 
Hydric soil rating: No 

Minor Components 

Stockpen 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Las flores 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Olivenhain 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Unnamed, ponded 
Percent of map unit: 2 percent 
Landform: Depressions 
Hydric soil rating: Yes 

LeD-Las Flores loamy fine sand, 9 to 15 percent slopes 

Map Unit Setting 
National map unit symbol: hbdb 
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Elevation: 700 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 61 degrees F 
Frost-free period: 300 to 340 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Las flares and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Las Flores 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Residuum weathered from siliceous calcareous sandstone 

Typical profile 
H1 - 0 to 16 inches: loamy fine sand 
H2 - 16 to 28 inches: sandy clay, clay 
H2 - 16 to 28 inches: sandy clay, clay 
H3 - 28 to 38 inches: loamy coarse sand 
H3 - 28 to 38 inches: weathered bedrock 
H4 - 38 to 48 inches: 
HS - 48 to 52 inches: 

Properties and qualities 
Slope: 9 to 15 percent 
Depth to restrictive feature: About 16 inches to abrupt textural change; About 16 

inches to natric; 40 to 60 inches to paralithic bedrock 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 30.0 
Available water storage in profile: Very low (about 1.5 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: D 
Ecological site: CLAYPAN (1975) (R019XD061CA) 
Hydric soil rating: No 

Minor Components 

Huerhuero 
Percent of map unit: 5 percent 
Hydric soil rating: No 
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Diablo 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Linne 
Percent of map unit: 5 percent 
Hydric soil rating: No 
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