
APPENDIX F 
Geology, Soils, Mineral Resources, and Paleontological Resources 



APPENDIX F1 
Preliminary Geotechnical Engineering Report – 

Sacramento Country Day School, White Rock Road 





























































APPENDIX F2 
Preliminary Geotechnical Engineering Report – 

Folsom 138 Property 



























































APPENDIX F3 
Preliminary Geotechnical Engineering Report – 

Folsom Heights 



WALLACE l<UHL &ASSOCIATES IMC. 



WALLACE = KUWL 
6 ASSOCIATES INC. 

Preliminary Geotechnical Engineering Report 

FOLSOM HEIGHTS 
White Rock Road 

Sacramento County, California 

WKA No. 6744.02 

August 19,2005 

INTRODUCTION 

General 

We have completed a preliminary geotechnical engineering evaluation of the 

Folsom Heights Property, located in eastern Sacramento County, California. 

Our work has been performed in accordance with verbal authorization on July 

28,2005 from Centex Homes, and the scope of work outlined in our proposal 

letter dated August 3, 2005. Wallace Kuhl & Associates is concwently 

preparing an Environmental Site Assessment for the Folsom Heights Property 

(WIL4 No. 6744.01), which will be issued separately. Wallace-Kuhl & 

Associates prepared a Preliminary Geotechnical Engineering Report for the 

Folsom 1400 Property (WIU No. 6449.02, dated March 23,2005) located 

adjacent to the west of the Folsom Heights Property. Information obtained 

during that investigation was used to assist in the preparation of this report. 

Scope 

Our scope of work included the following tasks: 

1. review of historic USGS topographic maps, geologic maps and aerial 

photographs of the property; 

2. geologic reconnaissance by a Professional Geologist; 

3. subsurface investigation, including the excavation and sampling of eight test 

pits to a maximum depth of approximately 10 feet below the ground 

surface; 

4. laboratory testing of selected soil samples; 
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5. engineering analyses; and, 

6. preparation of this report. 
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Plates and Attachments 

Our report contains a Geologic Map (Plate No. 1); a Site Plan showing approximate test pit 

locations (Plate No. 2); and, Logs of Test Pits (Plates No. 3 and 4). An explanation of the 

classification system used on the logs is included on Plate No. 5. Appendix A contains general 

information regarding project concepts, exploratory methods used during our field investigation, 

and a summary of laboratory test results. 

Project Description 

We understand the site will be primarily developed with single-family residential subdivisions. 

Due to the gently rolling terrain we anticipate that both graded pads and natural lots will be 

created during development. We assume typical construction will consist of one- and two-story, 

wood-.frame residences, with interior concrete slabs-on-grade and/or raised-wood floors. 

Associated development will include underground utilities and interior roadways. Due to the 

relatively steep terrain we anticipate excavations in the range of 5 to 10 feet for general grading, 

with considerably deeper excavations for underground utilities. 

Site Conditions 

The Folsom Heights Property is located south of Highway 50, adjacent to the El 

DoradoISacramento County line in eastern Sacramento County, California. The majority of the 

property is located southwest of the intersection of the El DoradoISacramento County line and 

Highway 50, although a small panhandle-shaped portion of the property extends southeast along the 

El DoradoISacramento County line to White Rock Road (See Plates No. 1 and 2). The site is 

bound by Highway 50 to the north; the El DoradoISacramento County line to the east, beyond 

which is an existing residential subdivisions; open undeveloped land and White Rock Road to the 

south; and open undeveloped land to the west. Topography of the property is undulating to 
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moderately and steeply rolling terrain with surface elevations ranging between approximately 

+540 feet to +810 feet relative to mean sea level (msl), based on review of a topographic map 

provided by MacICay & Somps and the USGS Topographic n/lrp of the Clarluville Quadrangle, 

California (photorevised 1980). 

At the time of our site recomaissance, August 1 1,2005, the site was covered with native weeds 

and grasses and was undeveloped. An antenna tower is located along the western perimeter of 

the site close to the cluster of towers located on the adjacent site. Rock outcrops were visible 

across much of the higher elevation portion of the site. Dry to moist seasonal creeks meander 

across the northeastern portion of the property, which is the lowest portion of the site. 

In the vicinity of Test Pit No. 4 we observed several mature Cottonwood trees and green grass. 

Two rock lined water wells approximately three feet in diarneter were observed near the 

Cottonwood trees. Both wells were full of water and had a slow but steady stream of water 

flowing fiom them. The water drained from the well by PVC pipe into cattle watering troughs 

and the troughs were slowly overflowing. The overflowing water resulted in the area around the 

trees being saturated with several areas of ponding water. 

Review of available aerial photographs taken in 1962, 1971, 1976, 1989 and 2001 indicates the 

property has been undeveloped and used for grazing during at least this period of time. The 

telecommunication towers located west of the property been in existence since before 1962, the 

tower located on the Folsom Heights property has been in existence since sometime after 1989. 

Site Geolom 

The property is predominately underlain by metavolcanic and pyroclastic rock formations as 

identified by the California Department of Conservation: Mines and Geology publication, 

"Generalized Geologic Map of the Folsom 15-Minute Quadrangle." Based on this map, the 

Copper Hill Volcanic formation appears to cover the entire property, consisting of mostly mafic 

to andesitic pyroclastic rocks, lava, and pillow lava, with subordinate felsic porphyritic and 

pyroclastic rocks. 

The Generalized Geology Map of the Folsom 15-Minute Quadrangle indicates the west branch 

of the Bear Mountains Fault is located approximately 6000 feet east of the Folsom Heights 
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Property, and represents the westernmost fault within the "Foothills Fault Zone." The site is not 

identified within a dlquist-Priolo Fault Study Zone, meaning that the State has not identified this 

portion of the Foothills Fault Zone as being active within the last 1 1,000 years. The Bear 

Mountains Fault is mapped as a pre-Quaternary fault (not active within the last 1.6 million 

years), except for the "Rescue Lineament," which may have been active in late Quaternary time. 

The Rescue Lineament is located about 9 miles northeast of the eastern boundary of the site. 

Subsurface Conditions 

Our site reconnaissance and test pits indicate a subsurface profile of very fine sandy silts, silty clays 

and sandy clays with variable rock fragments at the surface, underlain by weathered to unweathered 

metavolcanic rocks. The weathered metavolcanic rock excavated into gravel to cobble sized 

angular rock pieces. Weathering of the metavolcanic rock decreases with depth. Test Pit No. 4 

encountered cemented sandstone below three feet. Please review the Logs of Test Pits (Plates No. 

3 and 4) for information on soil and rock conditions at specific locations. 

Review of the 1980 U.S. Department of Agriculture, Soil Conservation Service (SCS) Soil Survey 
of Sacramento County, California indicates that the near-surface soils on the subject property 
consist of two different soils types, including the "hgonaut-Aubum complex, 3 to 8 percent 
slopes," and "Argonaut-Aubum outcrop complex, 8 to 30 percent slopes." The majority of the site 
is composed of Argonaut-Auburn outcrop complex with the exception of the lower valley area in 
the northeastern comer of the site. 

The Argonaut profile typically consists of material weathered fkom metaandesite and 
metamorphic rocks. Typically, the surface layer is reddish yellow and light yellowish 
brown loam about 8 inches thick. The upper 6 inches of the subsoil is yellowish red 
gravelly loam. The lower 15 inches is a claypan of variegated strong brown yellowish 
brown, and yellowish red clay and clay loam. Highly weathered metavolcanic rock is at 
a depth of about 29 inches. 

Auburn profile typically consists of material weathered from metaandesite and 

metamorphic rocks. Typically the surface layer and subsoil are strong brown, reddish 
yellow, and yellowish red loam. Fractured metabasic bedrock is at a depth of about 14 
inches. 
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These soils formed as alluvium derived from mixed-rock sources, and these soil units are reportedly 
used for rangeland and dry-farmed crops. The SCS soil descriptions are generally consistent with 
our site observations and previous experience in the area. 

Ground Water 

Free ground water was not encountered in the test pits excavated on August 1 1,2005. However, 

flowing water was observed in the two wells observed near Test Pit No. 4. The water in these 

wells may be the result of artesian springs conditions. Published data and experience in the 

vicinity of the project suggests that a permanent ground water table is at least 100 feet below the 

existing lower ground surfaces. 

CONCLUSIONS 

General 

Our field and laboratory investigations indicate the Folsom Heights property is suitable for 

single-family residential development from the standpoint of soils and geologic considerations. 

Earth materials are considered to have no unusual or adverse engineering characteristics, which 

would preclude any of the elements of the proposed development. Of special concern to the 

development of this property will be the location of all wells, and the proper abandonment and 

backfilling of these features; the presence of highly expansive clays above the weathered rock; 

and the excavatabilty of the underlying rock. 

Seismic Considerations 

No active or potentially active faults are known to underlie the Folsom Heights Property, based 

on the published geologic maps and aerial photographs that we reviewed. The site is not located 

within an Alquist-Priolo Fault Study Zone, and we observed no surface evidence of faulting 

during our site reconnaissance. Therefore, it is our opinion that ground rupture at the site 

resulting fkom seismic activity is unlikely. 
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According to the 2001 edition of the California Building Code (Title 24 of the California Code of 

Regulations, Chapter 16; California amendments to the 1997 edition of the Uniform Building 

Code) the site is located within Seismic Zone 3. A soil profile type Sc, as referenced in Table 

16A-J of Chapter 16 of the 2001 California Building Code (CBC) is considered appropriate for 

this site. The project site is not located within 15 kilometers (krn) of a Type A or Type B fault 

source, as defined by CBC Table 16A-U. Although the Bear Mountain Fault is located within 15 

kilometers of the site it is not identified as a Type A or Type B fault. 

Naturally Occurring Asbestos 

The test pits completed during our geotechnical investigation of the Folsom Heights property 

revealed no ultramafic rocks, serpentine, or obvious evidence of naturally occurring asbestos 

(NOA). However, metavolcanic rocks of the Copper Hill Volcanics and Gopher Ridge 

Volcanics geologic units underlie a significant portion of the Folsom Heights property. The 

concurrent Environmental Site Assessment (WIW No. 6744.01) will address the NOA issues in 

more detail. 

In September 2004, the Sacramento Metropolitan Air Quality Management District (SMAQMD) 

issued an advisory (Advisory #04-05 revised) that the potential exists for NOA to be encountered 

in rocks of the Copper Hill Volcanics geologic unit. Consequently, the SlMAQMD currently 

requires that earthmoving activities performed in areas underlain by the Copper Hill Volcanics be 

performed in accordance with dust mitigation measures described in the California Air Resources 

Board's Asbestos Airborne Toxic Control Measure for Construction, Grading, Quarrying, and 

Surface Mining Operations (ATCM). The SMAQMD requires that specific dust mitigation 

measures proposed for such projects must be outlined in an Asbestos Dust Mitigation Plan, 

which is to be approved by the SMAQMD prior to commencing earthmoving activities. 

A project may be granted exemption from the ATCM requirements (by SMAQMD) if a geologic 

evaluation has been conducted by a Professional Geologist who makes a determination that 

asbestos does not exist in the area to be disturbed. To obtain a geologic exemption for projects 

within the specified geologic units, the SMAQMD currently requires that sampling and testing 

for NOA be performed in accordance with the California Air Resources Board Method 435 

(CARE3 435), which specifies testing of one three-point composite sample (one sample consisting 

of material from three different locations) per acre of land to be disturbed. 
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Existing wells at the site should be destroyed in accordance with abandonment permits that 

would be issued by the Sacramento County Environmental Health Division. 

Excavation Conditions 

The subject site contains silty and rocky surface soils, underlain by variably weathered and 

fractured metavolcanic rock. The uppermost alluvial soils should be excavatable with 

conventional excavation equipment typically used in the area. The metamorphic rock will be 

more difficult to excavate, and likely will require large dozers and excavators or possibly blasting 

to achieve excavations. This could have a significant impact on site development costs if deep 

excavations, such as for utilities, are required. 

In order to evaluate the excavation conditions or "rippability" of the underlying variably 

weathered and fractured metavolcanic rock materials at the site, we recommend (as part of a 

design level study) performing seismic refraction traverses at areas of the site planned for the 

deepest excavations. The results of a seismic refraction survey are useful in that they can be 

compared to excavation equipment performance charts to evaluate the ability of different sized 

equipment to rip or excavate the materials. 

Soil Expansion Potential 

Laboratory testing of the surface and near-surface clay soils indicates these materials possess a 

high expansion potentials when tested in accordance with the ASTM D4829 (UBC 29-2) test 

method (see Plates No. A1 and A2). Previous experience and laboratory testing on nearby 

projects also has revealed the clay soils directly above the weathered rock to be moderate to 

highly expansive. Use of expansive clays, if present, should be avoided within building pads 

fills, and when clays are exposed at subgrade level within excavation areas, they should be 

removed and replaced with low expansion materials. 
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Material Suitability 

The native soils and weathered rock will be suitable for use as engineered fill, provided they do 

not contain significant concentrations of vegetation or debris, and they are at an appropriate 

moisture content to allow proper compaction. Clay soils should not be used near the surface of 

building pads, but will be suitable for use in deeper fills. However, experience suggests that the 

volume of clay in relation to rocky materials is relatively small, resulting in a mixture of 

materials that is not very expansive. 

Deeper excavations likely may result in larger rocks that will not be suitable unless broken down 

into smaller fragments (say 12 inch maximum size) that can be properly incorporated into 

engineered fill and compacted. 

Ground Water and Seepage 

Although review of available ground water information suggests that the static ground water 

table should not adversely affect construction of the proposed residential improvements, seepage 

water is present in the vicinity of Test Pit No. 4, which was located near the base of the sloping 

terrain. This indicates seepage will need to be addressed during site development. Experience in 

the El Dorado Hills area indicates that seepage can be controlled with the construction of 

subdrainage. Typical subdrains consist of perforated pipe and gravel, surrounded by non-woven 

geotextile fabric. Design of subdrains should be performed during construction when actual 

seepage conditions are exposed; however, there should be a contingency fund in the project 

budget for subdrain construction. 

Seasonal Water 

The near-surface soils will be in a near-saturated condition during and for a considerable period 

following the rainy season. Grading operations attempted following the onset of winter rains and 

prior to prolonged drying periods will be hampered by high soil moisture contents. Such soils, 

intended for use as engineered fill, will require considerable aeration to reach a moisture content 

that will permit the recommended compaction to be achieved. The underlying weathered rock 

will not be as severely impacted by seasonal rains. 
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Preliminary Soil Corrosion Potential 

Four composite samples of near-surface soils were submitted to Sunland Analytical for testing to 

determine pH, resistivity, sulfate and chloride concentrations to help evaluate the potential for 

corrosive attack upon buried structures. The test results for the samples revealed minimum 

resistivities of 860 to 3480 ohm-centimeters (IR-cm) and a soil pH ranging fiom 6.22 to 7.25. 

Sulfates were recorded at 0.1 to 0.4 parts per million (ppm) and chlorides at 4.3 to 12.3 ppm. 

Results of the testing performed by Sunland Analytical are summarized on Plates No. A3 through 

A6. 

caltrans1 considers a site to be corrosive to structural elements if one or more of the following 

conditions exist for the representative soil sample(s) taken at the site: 

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 

greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

Caltrans defines areas as either corrosive or non-corrosive based on the above information. 

Comparing this information to the test results indicates the native soils are non-corrosive to 

structural elements. Table 19-A-4 of the 1997 UBC, Requirements for Concrete Exposed to 

Sulfate-Containing Solutions, indicates the sulfate exposure for the samples tested are Negligible. 

Based on this table ordinary Type 1-11 Portland cement is indicated to be suitable for use on the 

project, assuming a minimum cover is maintained over the reinforcement. 

Wallace-Kuhl & Associates are not corrosion engineers. Therefore, to further define the soil 

corrosion potential at the site a corrosion engineer should be consulted. 

' California Department of Transportation, Division of Engineering Services, Materials Engineering and Testing 
Services, corrosion Technology Branch, Corrosion Guideline, Version 1 .O, September 2003. 
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PRELIMINARY RECOMMENDATIONS 

Foundation Design and Floor Slab Support 

The proposed residential structures likely can be supported upon continuous and/or isolated 

spread foundations extending at least 12 inches below lowest adjacent soil grade. The minimum 

12 inch embedment also must be maintained with stepped foundations constructed on sloping 

lots. Foundations should be continuous around the perimeter of the buildings to help minimize 

moisture migration beneath the structures. A maximum allowable soil pressure of approximately 

2500 psf for dead load plus live load with a 113 increase for consideration of seismic or wind 

forces is considered appropriate for preliminary foundation design. Foundations should be at 

least nominally reinforced. 

Interior slab-on-grade concrete floors would be suitable for graded pads or relatively flat natural 

pads constructed at this site, provided slabs are properly designed and constructed with regard to 

moisture vapor penetration resistance and the slabs are adequately reinforced. Typical slab 

reinforcement would consist of flat sheets of welded-wire fabric (6x6lW2.9xW2.9) place on 

chairs or chaired No. 3 rebar at 24-inch center-to-center spacing. Due to placement issues during 

construction chaired rebar would be the preferred reinforcement. 

Pavement Subgrade Quality 

Due to the rolling site terrain, we anticipate that subgrade conditions will vary considerably. 

Laboratory testing of surface clayey soil from nearby projects indicates Resistance ("R") values 

of 5, which would be an appropriate design value for clay subgrades. Experience also suggests 

that subgrades consisting of weathered rock materials likely will possess an R-value of at least 

40. Using these design values and the design traffic indices contained in the "Design Practice 

Guide" prepared by the Sacramento County Transportation Division, dated June 1, 1999, we 

have calculated the following prelininary pavement section alternatives. The procedures used for 

designing the pavement section are in general conformance with the "Flexible Pavement 

Structural Design Guide for California Cities and Counties" and applicable portions of the 

Caltrans Highway Design Manual. 
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Preliminary Pavement Alternates 

Subgrade Pi-value = 40 

1 40' and 50' 1 5.0 1 2% 1 5 11 

Street 
Right-of-way 

- -. - - - 

Traffic 
Index 
(Tr) 

Residential 
56' to 74' 

without Bus Routes 
56' to 74' with Bus Routes 

11 108' and 130' Streets 1 10.0 1 5 I 14 11 

Type B 
Asphalt 

Concrete 
(inches) -. - 

6.0 

and Cul-de-Sacs 
84' Streets 

* includes Caltrans safety factor 

Class 2 
Aggregate 

Base 
(inches) 

6.5 

Preliminary Pavement Alternates 

3 
2% 

9.0 

Subgrade R-value = 5 

3%" 
3 

8 

4* 
4 

1 
9 

Residential 
56' to 74' 

11 84' Streets 1 9.0 1 4 1 23 11 

1 
12 

without Bus Routes 
56' to 74' with Bus Routes 

and Cul-de-Sacs 

! 

6.0 

1 6 * 24 I 
"includes Caltrans safety factor 

6.5 

108' and 130' Streets 
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3 
2% 
3%* 
3 
4* 

10.0 

15 lo  
13 
17 
15 

! 

5%" 
5 26 21 ! 
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Future Studies 

This report is intended to provide an overview of the suitability of the site for residential 

development. Prior to further development, detailed subsurface investigations of the properties, 

including additional borings andlor test pits, and seismic traverses should be performed, along 

with a more extensive laboratory testing program, and geotechnical reports prepared presenting 

specific conclusions and recommendations for design and construction of the various phases of 

the project. 

The proceeding sections of this report should be considered a general overview of the 

geotechnical engineering aspects of site development. They are not intended for specific design 

or construction of any of the project improvements. At an appropriate time prior to development, 

our finon should be retained to conduct a comprehensive, site specific geotechnical engineering 

investigation for this project. 

We appreciate this opportunity to be of service. Please contact our office if you have any 

questions regarding our report or the geotechnical aspects of site development. 

Wallace-Kuhl and Associates, Inc. 

David L. Perry Stephen L. French 

Project Geologist Senior Engineer 
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LOGS OF TEST PITS 
TEST PIT 1 

0 to 3' Reddish brown, fine sandy silt with angular gravel to cobble sized weathered 
metavolcanic rock fragments (ML) 
Bulk sample from surface to 1 foot 

3' to 3%' Yellowish brown, silty fine sand with gravel to cobble sized angular weathered 
metavolcanic rock fragments (SM) 

3 %' to 4' Brownish green, metavolcanic rock with yellowish brown weathering (Rx) 
Test pit terminated at 4 feet due to refusal 

I TEST PIT 2 I 
Oto 1' Reddish brown, fine sandy silt with angular gravel to cobble sized weathered 

metavolcanic rock fragments (ML) 
1' to 7' Yellowish brown, silty fine sand with gravel to cobble sized angular weathered 

metavolcanic rock (SM) 
7' to 8%' Brownish green, metavolcanic rock with yellowish brown weathering (Rx) 

Test pit terminated at 8% feet due to refusal 

TEST PIT 3 

0 to 2' Reddish brown, very fine sandy silt with trace gravel (ML) 
2' to 4' Yellowish brown, silty fine sand with gravel to cobble sized angular weathered 

metavolcanic rock fragments (SM) 
4' to 5' Greenish blue, metavolcanic rock with a yellowish brown weathering surface (Rx) 

Test pit terminated at 5 feet due to refusal 

I TEST PIT 4 I 
0 to 1' Reddish brown, very fine sandy silt (ML) 
1' to 5' Grayish brown, silty clay (CL) 

Gravel to cobble sized inclusions below 3 feet 
Bulk sample from 1 to 3 feet 

5' to 5%' Greenish blue, weathered to non-weathered metavolcanic rock in a yellowish 
brown sandy matrix (RX) 
Weathered rock excavates into gravel to cobble sized angular pieces 
Test pit terminated at 5% feet due to refusal 

LOG OF TEST PITS 
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I LOGS OF TEST PITS 

I TEST PIT 5 

0 to 1' Dark brown, silty clay (CL) 
Bulk sample from 0 to 1 foot 

1' to 6' Yellowish brown, clayey sandy silt (ML) 
Trace gravel and cobble sized rnetavolcanic rock fragrnents below 3 feet 

6' to 8%' Light brown, weathered, metavolcanic rock (Rx) 
8%' to 9%' Greenish blue, rnetavolcanic rock with a yellowish brown weathering surface (Rx) 

Test pit terminated at 9% feet due to refusal 

TEST PIT 6 

0 to 2' Reddish brown, silty fine sand with angular gravel to cobble sized weathered 
metavolcanic rock fragments (SM) 

2' to 4' Yellowish brown, silty fine sand with gravel to cobble sized angular weathered 
metavolcanic rock fragments (SM) 

4' to 5' Greenish blue, metavolcanic rock with a yellowish brown weathering surface (Rx) 
Test pit terminated at 5 feet due to refusal 

I TEST PIT 7 I 
0 to 2' Reddish brown, very fine sandy, clayey silt (ML) 
2' to 3' Yellowish brown, silty fine sand (SM) 
3' to 5' Yellowish brown, variably cemented sand (Sandstone) (SM) 

Test pit terminated at 5 feet due to rock cementation 

TEST PIT 8 

0 to 1%' Reddish brown, fine sandy silt (h/lL) 
1 %' to 6' Yellowish brown, silty fine sand with gravel to cobble sized angular weathered 

metavolcanic rock fragments (SM) 
6' to 7' Greenish blue, metavolcanic rock with a yellowish brown weathering surface (Rx) 

Test pit terminated at 7 feet due to rehsal 
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OTHER SYMBOLS 

GRAIN SIZE CLASSIFICATION 

IED SOIL CLASSIFICATION SYSTEM WKANO: 6744.02 

(More than 50% of 
coarse fraction > 

SILTS & CLAYS 

1 = Drive Sample: 2-112" O.D. 
Modified California sampler 

1 = Drive Sample: no recovery 

= SPT Sample 

= Initial Water Level - 
= Final Water Level 

- - - = Estimated or gradational 
material change line 

= Observed material change line 
Laboratory Tests 

PI = Plasticity lndex 
El = Expansion lndex 

UCC = Unconfined Compression Test 
TR = Triaxial Compression Test 
GR = Gradational Analysis (Sieve) 

K = Permeability Test 

CLASSIFICATION RANGE OF GRAIN SIZES 

U.S. Standard Grain Size 
Sieve Size in Millimeters 

BOULDERS Above 12" Above 305 

COBBLES 12" to 3" 305 to 76.2 

GRAVEL 3" to No. 4 76.2 to 4.76 
coarse (c) 3" to 314" 76.2 to 19.1 
fine (9 314" to No. 4 19.1 to 4.76 

No. 4 to No. 200 4.76 to 0.074 
coarse (c) No. 4 to No. 10 4.76 to 2.00 
medium (m) No. 10 to No. 40 2.00 to 0.420 
fine (9 No. 40 to No. 200 0.420 to 0.074 
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APPENDIX A 

A. GENERAL INFORMATION 

The preparation of a preliminary geotechnical engineering report for the Folsom Heights 
Property, located south of Highway 50, on the west side of the El DoradoISacrarnento County 
line in eastem Sacramento County, California, was authorized on August 4,2005 by Ms. ICim 
McCarley with Centex Homes, Sacramento Division. Authorization was for an investigation 
as described in our proposal letter of August 3,2005, sent to our client, Centex Homes, 
Sacramento Division, whose mailing address is 3700 Douglas Boulevard, Suite 150, 
Roseville, California 95661 ; telephone (916) 788-9000 facsimile (916) 788-9001. 

In performing this investigation we made reference to Topographic Maps provided by 
MacICay & Somps, dated August 8,2005 showing the project area. 

B. FIELD EXPLORATION 

As indicated on Plate No. 2, eight exploratory test pits were excavated across the property on 
August 1 1, 2005, to a maximum depth of approximately 10 feet below existing site grades. 
The test pits were excavated with a Case 580E rubber-tired backhoe utilizing a 12-inch wide 
bucket. 

Bulk samples of the near-surface soils were obtained for Expansion Index testing and 
corrosion testing. All samples were taken to our laboratory for additional soil classification 
and selection of samples for testing. The Logs of Test Pits, Plates No. 3 and 4, contain 
descriptions of the soils and rock encountered in each test pit. A legend explaining the 
Unified Soil Classification System used on the logs is contained on Plate No. 5. 

C. LABORATORY TESTING 

Two bulk samples of near-surface soil were subjected to Expansion Index testing (ASTM 
D4829); the result of these tests are presented on Plates No. A1 and A2. 

Four near-surface soil samples was submitted to Sunland Analytical to determine the soil pH 
and minimum resistivity (CT 643), sulfate concentration (CT 417) and chloride concentration 
(CT 422). Results from these tests are presented on Plates No. A3 through A6. 



EXPANSION INDEX TEST RESULTS 
UBC Standard No. 29-2 

ASTM D4829-88 

MATERIAL DESCRIPTION: Brown, silty clay 

Sainple Pre-Test Post-Test Dry Density Expansion 
Depth Moisture (%) Moisture (%) (pcf) Index * 
0'-1' 12.6 33.4 95.6 119 

EXPANSION INDEX POTENTIAL EXPANSION 

0 - 20 Veiy Low 
21 - 50 LOW 
51 - 90 Medium 

91 - 130 High 
Above 130 Veiy High. 

I **  Froin UBC Table 29-C 

I WALLACE . ICUHL & ASSOCIATES, INC. 
GEOTECI-INICAL ENGINEERING 

GEOLOGIC & ENVIRONMENTAL SERVICES 

EXPANSION INDEX 

FOLSOM HEIGHTS 

Sacramento County, California 

WKA NO: 6744.02 

DATE: 8/05 

PLATE NO: A1 



EXPANSION INDEX TEST l3ESULTS 
UBC Standard No. 29-2 

ASTM D4829-88 

MATERIAL DESCRIPTION: Grayish brown, silty clay 

LOCATION: TP-4 

Sample Pre-Test Post-Test Dry Density Expansion 
Depth Moisture (%) Moisture (%) (pcf) Index * 
1 I - 2  14.8 33.9 93.9 118 

CLASSIFICATION OF EXPANSIVE SOIL ** 

EXPANSION INDEX 1 POTENTIAL EXPANSION 

0 - 20 
21 - 50 
51 - 90 

91 - 130 
Above 130 

Very Low 
Low 

Medium 
High 

Very High 

* Corrected to 50% Saturation 

** From UBC Table 29-C 



Sunland Analytical 
11353 Pyrites Way, Sbite 4 

Rancho Cordova, CA 95670 
(9 16) 852-8557 

Date Reportad 08/17/2005 
Dare submitted 08/12/2005 

To: David Perry 
Wallaca-Kuhl & Associates 
3050 Xndustrial Blvd- 
West Sacramento, CA 95691 

From: Gene Olipkant, Pb.D. \ Randy Porne 
General Manager \ Lab 

The reported analysis was requeared for the following location: 
Location : 6744.02/~0LSOM #EIGR Site ID : TP-4. 
Pour purchase o ~ d e r  number is 9260. 

Thank you fo r  your buslnesa. 

* For future reference to this analysis pleaae use SUN # 45584-90167. 
- - - m Y - _ _ - _ - " - - - - - - - - - - L - - - - - " - - - - u - - - - " - - - - - - - - - - - - - * - - - - - u - - - - - - - - - " - - - - - - - - - -  

EVUUATTON FOR SOIL C O W S I O N  

S o i l  pH 7 . 2 5  

Kinimum Reeistivfty 0.86 ohm-cm (~1000) 

Chlor$.de 12.3 ppm 00.00123 % 

sulfate 0.4 ppm 00.00004 % 

M E r n O D S  

pH and Min.Reaistivity CA DOT Test #643 
Sulfate CA DOT Teet #417, Chloride CA DOT Test #422 

CORROSION TEST 

FOLSOM HEIGHTS 

WKANO: 6744.02 

DATE: 8/05 
( WALLACE a KUHL & ASSOCIATES, NC. 

GEOTECHNICAL ENGINEERING I Sacramento Countv. California I PLATE NO: A3 I 
d > 

GEOLOGIC & ENVIRONMENTAL SERVICES I I J 



Sunland Analytical 
I 1353 Pyrites Way, Suite 4 

Rancho Cordova, CA 95670 
(9 16) 852-8557 

Date Reported 08/17/2005 
D a b  Submitted 08/12/2005 

To: David Perry 
Wallace-KuhL & associates 
3050 Industrial Blvd. 
West Sacramento, CA 95691 

I 

I 
From: Gene Oliphaxkt, Ph.D. \ Randy Hosnay f i  

General Manager \ L* ibanageir 

The r e p o ~ t e d  analyeis was requestad for the following location: 
Location : 6744.02/FOLSOM HEIGR Site Xb : TP-5 .  
Your purchase osdar number is 9260. 

 hank you for your bueixless. 

* For future reference to this analysis please use SUN # 45584-90168. 
m-m- - - - - - - - & - - - - - r - - " - m - - - - - - - " - - - - - - - - " k - - - - - - - - - - b - - - - - - - - - - w - - - " - - - - - " b - - - - "  

EVALUATION BOR SOXL CORROSION 

Soil pH 6.48 

Winhum Reais tiviky 1.02 ohm-cm (xl000) 

Chloride 7 . 8  P I P  00.00078 1 

Sulfate 0.2 ppm .00.00002 % 

METBODS 
pH and Min.~esi~tivity CA DOT Test #623 
Sulfate CA DOT Teat $417, Chloride CA DOT Test #422 

I WALLACE KUHL & ASSOCIATES, INC. 
GEOTECHNICAL ENGINEERING 

, GEOLOGIC & ENVIRONMENTAL, SERVICES 

I 

Sacramento County, California I PLATE NO: A4 

CORROSION TEST 

FOLSOM Hl3IGHTS 

WKANO: 6744.02 

DATE: 8/05 



SzcnIarzd AnaQ~cal 
1.1353 Pyrites Way, Suite 4 

Rancho Cordova, CA 95670 
(91 6)  852-8557 

Date Reported 08/27/2005 
Date Submitted 08/12/2005 

To: David Perry 
Wallace-Kuhl ti Aesociates 
3050 Lndustrial Blvd. 
West Sacramento, CA 95691 

From: Gene Oliphanf, Ph. D. \ Randy 
General Manager \ Lab Manage 

The reported analysis was requested Eor the Eo~lowfng location: 
Location : 6744.02/FO~SO~ HE'IGH Site ID : TP-7. 
Your purchase order number i~ 9260. 

Thank you for your business. 

* For future reference to this analysis please use SUN # 45584-90169. 
- - - - - - - d L - - - - - - - - - - - - - m ~ - - m - - - - - - - - - - * w - L - - - - - - - - - - - - - - - - - * - - - - - " " - - - - - - - - - - * - -  

EVRtUATLON FOR SOIL CORROSION 

Soil pEI 6.79 

N i n i r n m  Resistivity 3.48 oh-cm (~1000) 

Chloride 4 . 3  PPer 00.00043 1% 

METBODS 
pH and Min.Resi~ti~ity CA DOT Teat #643 
Sulfate CA DOT Test #417, Chlorlde CA DOT Tent #422 

CORROSION TEST WKA NO: 6744.02 

I FOLSOM HEIGHTS I DATE: 8/05 
I WALLACE - KU., , . .,, m.11 * A qQOCIATES, INC. 
I GEOTECHNICAL ENGINEEIUNG Sacramento County, California 

GEOLOGIC & ENVIRONMENTAL SERVICES 
PLATENO: A5 



Sunland Analytical 
I 1353 Pyrites Way, Sdte 4 

Rancho Cordova, CA 95670 
(9'1 6)  85243557 

Daee Reported 08/17/2005 
Date ~ubmitted 08/12/2005 

TO: David Perry 
Wallace-Kuhl & Associates 
3050 Xndustrial Blvd. 
West Sacramento, CA 95691 

Prom: Gene oliphant, Ph.D.  \ Randy 
General Manager \ Lab Manager 

The reported analysis was requeaeed for the following location: 
Location : 6744:.02/~0~~0~ EEXGE Site ICD : TP-1. 
Your  purchaee order number i8 9260.  

Thank you for your businass. 

* For future reference r o  this analysis please use StTN # 45584-90166. 
- - - - - * - - - - - - - - - - - + - - - - - - - - - - - - w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

EIVALVL4TION FOR SOX& CORROSION 

Chloride 

Sulfate 

MZTHODS 
gI-I and 116;in.Resi~kivity CA DOT Teat 8643 
Sulfate CA DOT Teet #417, Chloride CA DOT Test #422 

FOLSOM HEIGHTS 
WALLACE 8 KUHL & ASSOCIATES, INC. 

GEOTECHNICAZ, ENGINEERING Sacramento County, California 
GFOT OGTP Rr PNVTROWNTAT SFRVICFS 

PLATENO: A6 



APPENDIX F4 
Preliminary Geotechnical Engineering Study – 

White Rock Road / Scott Road 1,400 Acres 













































































































APPENDIX F5 
Preliminary Geotechnical Engineering Report – 

GenCorp South Folsom Sphere of Influence Property 























































APPENDIX F6 
Conceptual Grading Plan 
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