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1.0 INTRODUCTION 
 
 
1.1 Purpose and Scope of Services 
 

This report presents the results of our recent geotechnical evaluation and previous geotechnical 
evaluations for the proposed approximately 580-acre “Menifee Valley” residential development in the 
City of Menifee (see Site Location Map, Figure 1). The purpose of our work was to collect subsurface 
data in order to prepare a geotechnical report providing preliminary recommendations for design and 
construction of the proposed project. Our scope of services included: 
 
 Review of pertinent readily available geotechnical background information including existing 

geotechnical reports, in-house regional geotechnical maps and published geotechnical literature 
(Appendix A). 

 Performed a subsurface evaluation including excavation, sampling, and logging of hollow-stem 
auger borings, Cone Penetration Test (CPT) soundings and geotechnical backhoe test pits including 
the following: 
- Eight small-diameter hollow stem borings to characterize the current groundwater conditions, 

subsurface soil characteristics and infiltration rate.  
- Nine CPT soundings throughout the site to evaluate subsurface geotechnical conditions.  
- Ten exploratory geotechnical trenches throughout the site to aid in estimating the depth of 

required removals during grading and assist in characterizing the organic content of the near 
surface “soils”.  

 Perform infiltration testing in six of the shallow hollow-stem auger borings. In general, the 
infiltration tests were performed within strategic locations from a water quality perspective per the 
direction of the project Civil Engineer.  

 Laboratory testing of representative samples obtained during our subsurface investigation 
(Appendix C).  

 Geotechnical analysis and evaluation of the data obtained, including: 
- Suitability of the site for the proposed development from a geotechnical standpoint; 
- Description of the site geology, and subsurface soil and groundwater conditions; 
- Preliminary assessment of the organic content of near surface “soils” including preliminary 

recommendations for offsite organic export and/or mixing; 
- Evaluation of the seismic conditions at the site, including seismic design criteria based on the 

2016 California Building Code (CBC); and 
- Recommendations for remedial grading operations and site preparation. 

 Preparation of this report presenting our findings, conclusions and preliminary recommendations 
with respect to the proposed site development.  

 
 
1.2 Project Description   
 

The irregular shaped site is approximately 580-acres with minor relief throughout the majority of the 
site. The site is bound to the north by Highway 74, the Southern California Edison (SCE) San Jacinto 
Valley Service Center and the Heritage Highschool, to the east by Briggs Road and Heritage 
Highschool, to the south by Case Road and to the west by Menifee Road and the SCE San Jacinto 
Valley Service Center. Review of topography maps suggests the site slopes gently from east to west 
with the lowest point at approximately 1,465 feet in the southwestern corner of the site (near the 
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intersection of Menifee Road and Case Road) and highest point at approximately 1,625 feet in the 
southeast corner of the site (near the intersection of Case Road and Briggs Road). The southeastern 
corner of the site contains a granitic hill measuring approximately 120 feet in height with relation to 
the surrounding gently sloped grades. With exception of the granitic hill in the southeastern corner, 
the highest point of the gently sloping site is along the eastern edge of the site (near Briggs Road) at 
approximately 1,520 feet. The site currently contains no noticeable structures and is being used for 
agricultural farming. The site contains areas of tilled soil, low lying agricultural vegetation, telephone 
poles, watering equipment, dirt roads and surface water drainage swales. A water holding pond was 
observed along the southern edge of the site adjacent to Case Road. An existing EMWD sewer line 
runs east west along the dirt road described as Mc Laughlin Road (future “Green Belt”).  
 
Based on the Alternative D Yield Study Plan (UDA, 2018), the proposed approximately 580-acre 
residential development will consist of approximately 3,096 residential units consisting of single-
family lots, townhomes and apartments. Other proposed improvements include an approximately 27-
acre sports park, four private amenity areas, an east-west running centrally located “Green Belt”, a 
6.5-acre “Village Green” center, a 6.5-acre “Active Adult Green” center, a 3.1-acre Civic use site, 
10.0-acres of commercial space, a 5.0-acre apartment development, a 9.2-acre water quality basin 
and approximately 13.2-acres of open space in the southeast corner of the site surrounding the 
granitic hill. Planned cuts and fills to reach design grades (not including remedial grading) are 
generally anticipated to be on the order of 5 to 10 feet; however, specific areas throughout the site are 
anticipated to receive larger design cuts and fills. The proposed water quality basin is located just 
southeast of the intersection of Menifee Road and McLaughlin Road (dirt). The proposed residential 
units are anticipated to be at-grade with relatively light building loads (column and wall loads 
maximum of 30 kips and 3 kips per linear foot, respectively).  
 
The recommendations given in this report are based upon at-grade structures with estimated structural 
loads and general grading information indicated above. We understand that the project plans and 
grading plans are not available at this time; therefore, LGC Geotechnical should be provided with any 
updated project information, plans and/or any structural loads when they become available, in order to 
either confirm or modify the recommendations provided herein.  
 
 

1.3 Background  
 

Previously, GANICO Geotechnical, Inc (GANICO) performed two geotechnical investigation studies at 
the subject site. One investigation focused on the northern portion of the site north of McLaughlin Road 
(noted as the “Green Belt” on the site map) and the other focused on the southern portion of the site 
south of McLaughlin Road. Data from the GANICO Reports (2004a & b) consisted of the following: 

 37 small-diameter borings ranging in depth from 15 to 75 feet below existing grade; 

 110 test pits ranging in depth from 4 to 15 feet below existing grade; 

 4 CPT soundings advanced to depths ranging from 9 to 56 feet below existing grade; and  

 Laboratory testing consisting of in-situ moisture and density tests, fines content/sieve analysis, 
Atterberg Limits (liquid limit and plastic limits), consolidation, direct shear, expansion index and 
corrosion (sulfate, chloride content, pH and minimum resistivity).  

 
Boring logs, trench logs, CPT soundings and laboratory test results are compiled and included in this 
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report. Boring logs, trench logs and CPT soundings by others are provided in Appendix B and results of 
the laboratory testing by others are provided in Appendix C.  
 
Review of historic topographic (topo) maps and aerial photographs suggests the following:  
 
1943 Topo Map: The subject site was situated just north of the adjacent Southern California Rail Road 
tracks, east of Menifee Road, south of Highway 74 and west of Briggs Road. Elevations varied from 
approximately 1622 in the southeast corner of the site, to approximately 1525 in the northeast corner of 
the site to approximately 1463 in the southwest corner of the site. One stream appears to be running 
through the northern half of the site generally in a northeasterly to southwesterly direction.  
 
1967 Aerial Photo: The subject site appears to have been generally used for agricultural farming. A 
series of separated farming plots are located throughout the site. A series of north to south and east to 
west trending dirt roads run throughout the site between the individual farming areas. A small drainage 
stream is apparent in the northern half of the site in approximately the same location stream drawn on 
the 1943 topo map. The granitic hill in the southeastern corner of the site is visible.  
 
1978 Aerial Photo: The smaller separated farming plots appear to have been blended into one large 
overall farming operation. One span of overhead telephone/electric lines appear running in a 
northwesterly to southeasterly direction directly adjacent to Case Road.  
 
1996 Aerial Photo: The drainage stream in the northern half of the site (mentioned previously) appears 
to have been diverted in a southerly direction to feed a small pond in the central area of the site. The 
pond appears to be fed by two drainage channels, one from the north and one from the east. Two sets of 
overhead telephone/electric lines appear running north to south and east to west within the site.  
 
2003 Aerial Photo: Two natural drainage streams appear running in an east-west direction starting from 
the re-routed northerly stream and the centrally located pond. The natural drainage streams appear to rut 
through the farming areas in the northern half of the site.  
  
2006 Aerial Photo: The centrally located pond was removed and graded over.  
 
2009 Aerial Photos: Another pond appears to take shape in the central part of the site adjacent to Case 
Road.  

 
 
1.4 Subsurface Evaluation 

 
LGC Geotechnical performed a limited subsurface geotechnical evaluation of the southwestern portion 
of the 580-acre site consisting of the excavation of eight hollow-stem auger borings, ten exploratory 
geotechnical trenches and nine CPT soundings to evaluate onsite geotechnical and near surface organic 
conditions.  
 
Eight hollow-stem borings (HS-1 through HS-2 and I-1 through I-6) were drilled to depths ranging 
from approximately 3 to 50 feet below existing grade. Six of the hollow-stem auger borings (I-1 
through I-6) were excavated and used to determine field infiltration rates. An LGC Geotechnical staff 
geologist observed the drilling operations, logged the borings, collected soil samples for laboratory 
testing and performed infiltration testing. The borings were excavated using a truck-mounted drill rig 



 

Project No. 16118-01 Page 5 May 25, 2018 

equipped with 8-inch-diameter hollow-stem augers. Driven soil samples were collected by means of 
the Standard Penetration Test (SPT) and Modified California Drive (MCD) sampler generally 
obtained at 2.5 to 5-foot vertical increments. The MCD is a split-barrel sampler with a tapered 
cutting tip and lined with a series of 1-inch-tall brass rings. The SPT sampler and MCD sampler were 
driven using a 140-pound automatic hammer falling 30 inches to advance the sampler a total depth of 
18 inches. The raw blow counts for each 6-inch increment of penetration were recorded on the boring 
logs. Bulk samples were also collected and logged at select depths for laboratory testing. At the 
completion of drilling, the borings were backfilled with the native soil cuttings and tamped. Some 
settlement of the backfill soils may occur over time.  
 
Nine CPT soundings (CPT-1 through CPT-9) were pushed to depths ranging between approximately 
14 to 50 feet below existing grade. The CPT soundings were pushed using an electronic cone 
penetrometer in general accordance with the current ASTM standards (ASTM D5778 and ASTM 
D3441). The CPT equipment consisted of a cone penetrometer assembly mounted at the end of a 
series of hollow sounding rods. The interior of the cone penetrometer is instrumented with strain 
gauges that allow the simultaneous measurement of cone tip and friction sleeve resistance during 
penetration. The cone penetration assembly is continuously pushed into the soil by a set of hydraulic 
rams at a standard rate of 0.8 inches per second while the cone tip resistance and sleeve friction 
resistance are recorded at approximately every 2 inches and stored in digital form. All CPTs were 
performed using a six-wheel drive truck-mounted CPT rig.  
 
Ten exploratory geotechnical trenches (TP-1 through TP-10) were excavated utilizing a standard 
backhoe in order to estimate removal depths and obtain samples for laboratory testing. An engineering 
geologist observed the operation, logged the geotechnical trenches and collected the soil samples. Each 
exploratory geotechnical trench was also logged and sampled for the organic content of the near surface 
“soils.” Samples were collected at various depths within each trench. In general, based on visual 
observations, 3 layers of soil were identified. These include; 1) near surface heavily tainted organic 
“soils” 2) transitional soils and 3) “clean” (organic free) soils. The exploratory geotechnical trenches 
were subsequently backfilled with tamped native soils.  
 
Infiltration testing was performed within six of the borings (I-1 through I-6) to depths between 
approximately 4 and 10 feet below existing grade. An LGC Geotechnical staff geologist installed 3-
inch diameter perforated PVC pipes, backfilled the borings with crushed rock and pre-soaked the 
infiltration holes prior to testing. Infiltration testing was performed in general accordance with 
guidelines set forth by the County of Riverside (2011). The PVC pipes were removed and the holes 
were subsequently backfilled with native soil at the completion of testing.  
 
The approximate locations of borings, CPT soundings and trenches are shown on the Geotechnical 
Map (Sheet 1). Boring, CPT and geotechnical trench logs are presented in Appendix B.  
 

 
1.5 Laboratory Testing  
 

Laboratory testing was performed on representative soil samples obtained from our subsurface 
evaluation. Laboratory testing included in-situ moisture and density tests, fines content/sieve analysis, 
Atterberg Limits (liquid limit and plastic limits), consolidation, collapse/swell potential, direct shear, 
expansion index, laboratory compaction and corrosion (sulfate, chloride content, pH, and minimum 
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resistivity). Additionally, the near surface geotechnical trench samples were tested for characterization 
of the organic content (ASTM 2974).  
 
The following is a summary of the laboratory test results.  
 
 Dry density of the samples collected ranged from approximately 116 pounds per cubic foot (pcf) 

to 134 pcf, with an average of approximately 124 pcf. Field moisture contents ranged from 
approximately 5.4 percent to 16.4 percent, with an average of 10.0 percent.  

 Two samples tested for fines content indicated a fines content (passing No. 200 sieve) of 
approximately 39 percent to 46 percent. According to the Unified Soils Classification System 
(USCS), the tested samples are classified as “coarse-grained” soil.  

 One Atterberg Limit (liquid limit and plastic limit) test was performed. Results indicated a 
Plasticity Index value of 5.  

 One consolidation test was performed. The deformation versus vertical stress plot is provided in 
Appendix C.  

 Two swell/collapse tests were performed. The plots are provided in Appendix C.  
 One direct shear test was performed. The plot is provided in Appendix C.  
 Three Expansion Index (EI) tests were performed. Results indicate EI values of 3, 30 and 36, 

corresponding to “Very Low” to “Low” expansion potential.  
 Two laboratory compaction tests of a near surface samples indicated maximum dry densities of 

130.5 pcf and 132.0 pcf with optimum moisture contents of 9.5 percent and 8.0 percent, 
respectively.  

 Corrosion testing indicated soluble sulfate contents less than approximately 0.1 percent, chloride 
contents ranging from approximately 100 to 201 parts per million (ppm), pH values ranging 
from 6.09 to 7.16 and minimum resistivity values ranging from 770 to 2120 ohm-cm.  

 The organic content of the 29 samples ranged from approximately 0.5 to 3.1 percent with an 
average of approximately 1.5 percent in the upper 3 feet.  

 
A summary of the results is presented in Appendix C. The moisture and dry density test results are 
presented on the boring logs in Appendix B. 
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2.0 GEOTECHNICAL CONDITIONS 
 
 
2.1 Regional Geology 
 

The subject site is generally located in the west-central portion of the broad San Bernardino Basin that 
is bound to the north by the San Gabriel Mountains and to the west by the Santa Ana Mountains. 
Regional topography is dominated by the presence of the northwest trending faults that define the 
mountains and hills of the Southern California region. Structurally, the site is located on the west-
central portion of the Perris block of the northern Peninsular Ranges of Southern California. The ‘Perris 
block’ is bound by the Elsinore fault zone to the west and the San Jacinto fault zone to the east. Despite 
the surrounding proximal fault systems, the low relief of the Perris block has remained near unchanged 
and undeformed for hundreds of thousands of years (Morton, 1991; Menifee General Plan, 2012). 
 
Regional geologic mapping and local topographic expressions do not indicate the presence of large-
scale landslides within or adjacent to the project area. 

 
 
2.2 Site-Specific Geology 

 
The subject site covers a large parcel of flat to gently sloped area consisting of older alluvial deposits 
variably incised with younger alluvial deposits. The furthest south/southeast corner of the site has a 
moderate size hilly outcrop consisting of the underlying granitic bedrock materials that likely underlie 
the site at depth.    
 
A brief description of the materials encountered during drilling and trenching is presented in the 
following section, and the approximate lateral extents are depicted on the Geotechnical Map (Sheet 1). 
Descriptions of the subsurface conditions are presented on the boring, CPT and geotechnical trench logs 
presented in Appendix B.  
 
 
2.2.1 Quaternary Colluvium (Map Symbol – Qcol) 
 

Quaternary colluvium observed at the site was limited to a mantel of soils at the base of the 
granitic hill outcrop at the south/southeast corner of the site. The material was observed to be 
dark reddish brown, medium dense and moist silty sand.  

 
 
2.2.2 Quaternary Alluvium (Map Symbol – Qal) 
 

Quaternary alluvium (young) was observed in broad areas of shallowly incised drainage 
across the site generally running from northeast to southwest. The material is light brown, 
dry to very moist, and loose to slightly dense, silty sand and sand.  
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2.2.3 Quaternary Old Alluvium (Map Symbol – Qalo) 
 
Quaternary old alluvium is exposed at the surface throughout the majority of the site and 
underlies the younger alluvium. The material consists of variable layers of sand and silty 
sand, moderate reddish brown, dense to very dense (indurated), generally slightly moist. 
 

 
2.2.4 Cretaceous Domenigoni Valley Granodiorite (Map Symbol - Kdvg)) 
 

The Cretaceous Domenigoni Valley Granodiorite Formation is exposed in a moderate-size 
hilly outcrop at the south/southeast corner of the site. The material is a relatively uniform, 
massive hornblende biotite granodiorite grading into tonalite, derived from the Domenigoni 
Valley pluton. Where observed, the material was a yellowish brown, dry to moist, dense to 
very dense, weathering as fine to coarse grain size sand. 
 
 

2.3 Groundwater  
 

Groundwater data collected during the previous site explorations in 2004 (GANICO, 2004a & b) 
indicated groundwater depths between approximately 37 and 68 feet below existing grade. Two offsite 
groundwater monitoring wells are located just south of the subject site. The first nearby state monitoring 
well (Well-1) is located approximately 400 feet south of the site at approximately 950 feet east of 
Menifee Road, and the second nearby state monitoring well (Well-2) is located approximately 150 feet 
south of the subject site at approximately 2300 feet east of Menifee Road (CDWR, 2017). The 
shallowest recorded groundwater depths below Well-1 and Well-2 was approximately 52.0 feet below 
existing grade in June of 1995 and 47.5 feet below existing grade in March 2013, respectively. These 
measurements correspond to groundwater elevations of approximately 1425.0 feet for Well-1 and 
1437.7 feet for Well-2.  
 
Our recent subsurface evaluation encountered groundwater between approximately 33 and 40 feet 
below existing grade and groundwater elevations of approximately 1434 to 1449 feet. The following 
data in Table 1 below lists the groundwater data collected during our subsurface evaluation, collected 
during previous site investigations and from Menifee Valley Ranch groundwater wells.  
 
 

TABLE 1 
 

Recent Groundwater Measurement Summary 
 

Exploration  
Number 

Groundwater 
Measurement 

Date 

*Approximate 
Ground Surface 

Elevation (ft) 

Groundwater 
Depth Below 

Existing Grade (ft) 

*Approximate 
Groundwater 
Elevation (ft) 

LGC-HS-1 10-19-2017 1478 36 1442 
LGC-HS-2 10-19-2017 1485 38 1447 

LGC-CPT-1 10-20-2017 1467 33 1434 
LGC-CPT-5 10-20-2017 1489 40 1449 

BB-2 9-2-2003 1466 37 1429 
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BN-8 (MW-2) 11-20-2003 1480 55 1425 
BN-9 (MW-3) 11-20-2003 1466 42 1424 

GB-3 7-19-1998 1480 39 1441 
BA-4 7-21-2003 1474 38 1436 
BA-5 7-21-2003 1511 68 1443 
BA-8 9-2-2003 1471 40 1431 

MVR-1 1998 1525 73 1452 
MVR-2 1998 1519 70 1449 
MVR-3 05-2004 1480 59 1421 

*Elevations are approximate, LGC Geotechnical elevations taken from most recent topo and elevations on borings by 
others taken from the boring logs.  
 
In general, the groundwater surface beneath the site appears to slope in a northeast to southwest 
direction towards Menifee Road and Case Road. The lowest groundwater elevations from all data was 
measured along the southern edge of the site at an elevation of approximately 1421 feet and the highest 
groundwater elevation was measured in the northeast corner of the site at an elevation of approximately 
1452 feet. The shallowest groundwater level below existing grade was measured at LGC-CPT-1 at a 
depth of 33 feet below existing grade.  
 
Comparing the GANICO groundwater measurements, groundwater well data, and our recent 
exploration groundwater elevations, our recent exploration groundwater elevations appear to be the 
highest. Therefore, our recent exploration groundwater depths were used as the historic high 
groundwater level for the liquefaction analysis.  
 
Following grading of the site, groundwater is not anticipated to impact the developed portions of the 
site (i.e., residential structures, parks, roads, etc.). Seasonal fluctuations of groundwater elevations 
should be expected over time. In general, groundwater levels fluctuate with the seasons and local zones 
of perched groundwater may be present within the near-surface deposits due to local seepage or during 
rainy seasons. Local perched groundwater conditions or surface seepage may develop once site 
development is completed and landscape irrigation commences.  
 

 
2.4 Faulting and Seismic Hazards 

 
The subject site is not located within a State of California Earthquake Fault Zone (i.e., Alquist-Priolo 
Earthquake Fault Act Zone) and no active faults are known to cross the site (CDMG, 2000). A fault 
is considered “active” if evidence of surface rupture in Holocene time (the last approximately 11,000 
years) is present. The possibility of damage due to ground rupture is considered low since no active 
faults are known to cross the site.  
 
Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the 
Southern California region, which may affect the site, include ground lurching and shallow ground 
rupture, soil liquefaction, and dynamic settlement. These secondary effects of seismic shaking are a 
possibility throughout the Southern California region and are dependent on the distance between the 
site and causative fault and the onsite geology. The closest major active faults that could produce 
these secondary effects include the San Jacinto, Elsinore and San Andreas Faults, among others. A 
discussion of theses secondary effects is provided in the following sections.  
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2.4.1 Liquefaction and Dynamic Settlement 
 

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave 
similarly to a fluid when subject to high-intensity ground shaking. Liquefaction occurs when 
three general conditions coexist: 1) shallow groundwater; 2) low density non-cohesive 
(granular) soils; and 3) high-intensity ground motion. Studies indicate that loose, saturated, 
near-surface, cohesionless soils exhibit the highest liquefaction potential, while dry, dense, 
cohesionless soils, and cohesive soils exhibit low to negligible liquefaction potential. In 
general, cohesive soils are not considered susceptible to liquefaction. Effects of liquefaction 
on level ground include settlement, sand boils, and bearing capacity failures below structures. 
Furthermore, dynamic settlement of dry sands can occur as the sand particles tend to settle 
and densify as a result of a seismic event. 
 
Based on our review of the City of Menifee General Plan (ECI, 2012b), the subject site is not 
located in an area where local geological and groundwater conditions suggest a potential for 
liquefaction. Liquefaction analysis was performed on CPTs and borings based on the seismic 
criteria (PGAM) of the 2016 California Building Code (CBC) and high groundwater depth. 
Liquefaction potential was evaluated using the procedures outlined by NCEER (1997) and 
Youd et al., (2001). Due to the very dense nature of the soil based on the CPT tip resistance (qt) 
and SPT blow counts, site soils are generally not considered susceptible to liquefaction. 
However, isolated layers may be susceptible to dry sand seismic settlement. Seismically 
induced dry sand settlements were estimated by the procedures outlined by Pradel (Pradel, 
1998) using the PGAM per the 2016 CBC and a moment magnitude of 8.1 (USGS, 2008). 
Based on the data obtained from our field evaluation, seismic settlement due to dry sands is 
estimated to be on the order of about 0.5-inch or less. Differential settlement may be 
estimated as half of the total settlement over a horizontal span of 40 feet. Liquefaction 
calculations were performed using the program CLiq (GeoLogismiki, 2017) and are provided in 
Appendix D. 
 
 

2.4.2 Lateral Spreading  
 

Lateral spreading is a type of liquefaction induced ground failure associated with the lateral 
displacement of surficial blocks of sediment resulting from liquefaction in a subsurface layer. 
Once liquefaction transforms the subsurface layer into a fluid mass, gravity plus the 
earthquake inertial forces may cause the mass to move downslope towards a free face (such 
as a river channel or an embankment). Lateral spreading may cause large horizontal 
displacements and such movement typically damages pipelines, utilities, bridges, and 
structures. 
 
Due to the depth to groundwater, low potential for liquefaction and lack of nearby “free face” 
conditions, the potential for lateral spreading is considered remote.  

 
 

2.5 Field Infiltration Testing 
 
Estimation of infiltration rates was performed in general accordance with guidelines set forth by the 
County of Riverside (2011). In general, a 3-inch diameter perforated PVC pipe was placed in each 
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borehole to be tested and the annulus was backfilled with gravel, including placement of about 2 
inches of gravel at the bottom of the borehole. The infiltration wells were pre-soaked prior to testing 
and the test procedure for coarse-grained soils was generally followed. Based on the County of 
Riverside methodology, the calculated infiltration rates, representative of the proposed infiltration 
basin locations, are provided in Table 2. These infiltration rates do not include any factor of safety 
(to be determined by the project Civil Engineer); however, they have been normalized to correct the 
3-D flow that occurs within the field test to 1-D flow out of the bottom of the boring only. The 
location and depth of each infiltration test correspond to the proposed water quality basins. The 
approximate infiltration test locations are shown on the Geotechnical Map (Sheet 1) and the 
infiltration test data is included in Appendix E and summarized below.  

 
 

TABLE 2 
 

Summary of Infiltration Testing 
 

Infiltration Test 
Location 

Infiltration Test 
Depth Below 

Existing Grade (ft) 

Observed Infiltration 
Rate* 

 (Inch/Hr) 
I-1 4.5 0.06 
I-2 8.0 0.15 
I-3 10.1 0.31 
I-4 3.0 0.15 
I-5 1.0 0.23 
I-6 6.0 0.55 

*Normalized to One-Dimensional Flow, does not include any Factor of Safety 
 

It should be emphasized that infiltration test results are only representative of the location and depth 
where they are performed. Varying subsurface conditions may exist outside of the test locations which 
could alter the calculated infiltration rates indicated above. Infiltration tests are performed using 
relatively clean water free of particulates, silt, etc.  

 
 
2.6 Seismic Design Criteria 
 

The site seismic characteristics were evaluated per the guidelines set forth in Chapter 16, Section 
1613 of the 2016 California Building Code (CBC). Representative site coordinates of latitude 
33.7357 degrees north and longitude -117.1452 degrees west were utilized in our analyses. Please 
note that these coordinates are considered representative of the site for preliminary planning 
purposes, however, their applicability must be verified with respect to a desired specific location 
within the site. The maximum considered earthquake (MCE) spectral response accelerations (SMS and 
SM1) and adjusted design spectral response acceleration parameters (SDS and SD1) for Site Class D are 
provided in Table 3 on the following page. 
 
Section 1803.5.12 of the 2016 CBC (per Section 11.8.3 of ASCE 7) states that the maximum 
considered earthquake geometric mean (MCEG) Peak Ground Acceleration (PGA) should be used for 
liquefaction potential. The PGAM for the site is equal to 0.50g.   
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A deaggregation of the PGA based on a 2,475-year average return period indicates that an earthquake 
magnitude of 8.1 at a distance of approximately 16 km from the site would contribute the most to this 
ground motion (USGS, 2008).  
 
 

TABLE 3 
 

Seismic Design Parameters 
 

Selected Parameters from 2016 CBC, 
Section 1613 - Earthquake Loads 

Seismic Design Values 

Site Class per Chapter 20 of ASCE 7 D 

Risk-Targeted Spectral Acceleration for 
Short Periods (SS)* 

1.500g 

Risk-Targeted Spectral Accelerations for 1-
Second Periods (S1)* 

0.600g 

Site Coefficient Fa per Table 1613.3.3(1) 1.0 

Site Coefficient Fv per Table 1613.3.3(2) 1.5 

Site Modified Spectral Acceleration for Short 
Periods (SMS) for Site Class D 
[Note:  SMS = FaSS] 

1.500g 

Site Modified Spectral Acceleration for 1-
Second Periods (SM1) for Site Class D 
[Note:  SM1 = FvS1] 

0.900g 

Design Spectral Acceleration for Short 
Periods (SDS) for Site Class D 
[Note:  SDS = (2/3)SMS] 

1.000g 

Design Spectral Acceleration for 1-Second 
Periods (SD1) for Site Class D 
[Note:  SD1 = (2/3)SM1] 

0.600g 

Mapped Risk Coefficient at 0.2 sec Spectral 
Response Period, CRS (per ASCE 7) 

1.055 

Mapped Risk Coefficient at 1 sec Spectral 
Response Period, CR1 (per ASCE 7) 

1.029 

* From USGS, 2018 

 
 
2.7 Landslides 
 

Document research and field observations of the surficial conditions do not indicate the presence of 
landslides on the site or in the immediate vicinity. Based on our review of the City of Menifee General 
Plan (ECI, 2012b), the southeastern-most corner of the subject site, where the granitic hill is located, is 
mapped as an area where local topographic and geological conditions suggest the potential for 
earthquake-induced landslides. According to the Alternative D Yield Study Plan (UDA, 2018), 
proposed development is outside of the limits of the areas mapped as potentially susceptible to 
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earthquake-induced landslides and therefore beyond the influence of such an event. Assessment of 
the stability of the granitic hill in the southeastern corner of the site was not a part of this evaluation. 
The remainder of the site, which is considered the proposed developable area, consists of relatively 
flat alluvial deposits which are not susceptible to landslides or seismically-induced landslides.  
 

 
2.8 Settlement and Collapse Potential 
 

Static settlement of the site will be induced by subjecting the existing grades to design grades (adding 
fill) and by the proposed structural building loads. The underlying alluvial deposits encountered were 
found to be hard to very dense and are generally not considered susceptible to long term 
consolidation settlement. The static settlement at the site was analyzed under assumed increases in 
grades up to 10 feet and our recommended bearing capacity utilizing assumed structural building 
loads. Due to the primarily coarse-grained nature of the site soils static settlement should occur 
immediately during increasing grades; therefore, static settlement from increasing grades should not 
affect the proposed structural improvements. Static foundation settlement due to structural building 
loads is discussed in Section 4.3 (Soil Bearing and Lateral Resistance).  
 
In addition to static settlement, recent and previous laboratory testing indicates the presence of 
potentially collapsible native alluvial soils within the upper approximately 10 feet. The collapse 
potential (or hydro-collapse) of the 13 samples tested ranged from 0 to 1.7 percent while some of the 
samples experienced swelling or expansion. To reduce the potential for adverse future settlements in 
the proposed building areas, we recommend implementing our earthwork recommendations provided 
in Section 4.1.  
 

 
2.9 Expansion Potential 

 
Based on the results of previous laboratory testing by others and our recent laboratory testing, site 
soils are anticipated to have a “Low” expansion potential. Final expansion potential of site soils 
should be determined at the completion of grading. Results of expansion testing at finish grades will 
be utilized to confirm final foundation design. 

 
 
2.10 Organic Rich Soils 
 

For a screening level site organic evaluation, a total of 29 bag soil samples were collected in the 
southwestern corner of the site to determine their organic content (based on ASTM 2974). The 
organic content of the samples ranged from approximately 0.5 to 3.1 percent. In general, the organic 
content is higher near existing grade and decreases with depth. The results of the organic matter 
laboratory testing are presented in Appendix C.  
 
Out of the 29 “screening level” organic tests, no organic test results indicated organic matter content 
greater than 5.0 percent. Additionally, the average organic content of all soils tested for organic 
matter (approximately the upper 3 feet of soil) was 1.5 percent. From a geotechnical perspective, 
soils with an organic content of less than 2 percent are generally considered suitable for use as 
compacted fill. Additional field work and lab testing in areas of the site that were not explored and 
tested for organics may be necessary prior to grading. Recommendations regarding the management 
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of organic rich soils are provided in a subsequent section of this report. 
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3.0 CONCLUSIONS 
 
 
Based on the results of our subsurface geotechnical evaluation, it is our opinion that the proposed improvements 
are feasible from a geotechnical standpoint, provided that the recommendations contained in the following 
sections are incorporated during site grading and development. A summary of our geotechnical conclusions are 
as follows: 
 
 The near-surface loose and compressible soils are not suitable for the planned improvements in their 

present condition (refer to Section 4.1). Organic rich soils (average organic carbon content generally 
greater than 2 percent) are not suitable for compacted fill soils from a geotechnical perspective.  

 Groundwater was encountered in both of our borings and two of our CPTs at depths ranging from 33 to 40 
feet below existing ground surface. Earlier investigations by others also encountered groundwater at 
different locations throughout the site. However, our recent groundwater measurements generally indicate 
groundwater elevations are higher than those encountered during the earlier site investigation.  

 The subject study area is not located within a mapped State of California Earthquake Fault Zone, and 
based upon our review of published geologic mapping, no known active or potentially active faults are 
known to exist within or in the immediate vicinity of the site. Therefore, the potential for ground rupture as 
a result of faulting is considered very low.  

 The main seismic hazard that may affect the site is ground shaking from one of the active regional faults. 
The subject site will likely experience strong seismic ground shaking during its design life.  

 The site is not located in a mapped zone for liquefaction potential per the City of Menifee General Plan 
(ECI, 2012b) and the potential for liquefaction is considered very low. Due to the dense to very dense 
nature of soils based on CPT tip resistance and SPT blow counts, site soils are not considered susceptible 
to liquefaction. Total seismic settlement due to dry sands is estimated to be on the order of about ½-inch or 
less. Differential seismic settlement may be estimated as ¼-inch settlement over a horizontal span of 40 
feet.  

 Based on our review of the City of Menifee General Plan (ECI, 2012b), the southeastern-most corner of 
the subject site where the granitic hill is located is mapped as an area where local topographic and 
geological conditions suggest the potential for earthquake-induced landslides. According to the Alternative 
D Yield Study Plan (UDA, 2018), proposed development is outside of the limits of the areas mapped as 
potentially susceptible to earthquake-induced landslides and therefore beyond the influence of such an 
event. The remainder of the site, which is considered the proposed developable area, consists of 
relatively flat alluvial deposits which are not susceptible to landslides or seismically-induced landslides.  

 Based on the results of preliminary laboratory testing, site soils are anticipated to have “Low” expansion 
potential. Final design expansion potential must be determined at the completion of grading.  

 Based on the corrosion test results, soils are not considered corrosive per the Caltrans criteria (Caltrans, 
2015).  

 Excavations into the existing site soils should be feasible with heavy construction equipment in good 
working order. We anticipate that the sandy and silty earth materials generated from the excavations will 
be generally suitable for re-use as compacted fill, provided they are relatively free of rocks larger than 8 
inches in dimension, construction debris, and significant organic material.  

 Field testing resulted in unfactored infiltration rates ranging from 0.06 to 0.55 inches per hour. The 
infiltration rates do not include a factor of safety. The site will consist of compacted fill over shallow dense 
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formational soils with very low permeability, and therefore the site is anticipated to have very low to non-
existent infiltration rates after earthwork is completed.  
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4.0 RECOMMENDATIONS 
 
 

The following recommendations are to be considered preliminary and should be confirmed upon completion 
of grading and earthwork operations. In addition, they should be considered minimal from a geotechnical 
viewpoint, as there may be more restrictive requirements from the architect, structural engineer, building 
codes, governing agencies, or the owner.  
 
It should be noted that the following geotechnical recommendations are intended to provide sufficient 
information to develop the site in general accordance with the 2016 CBC requirements. With regard to the 
possible occurrence of potentially catastrophic geotechnical hazards such as fault rupture, earthquake-
induced landslides, liquefaction, etc. the following geotechnical recommendations should provide adequate 
protection for the proposed development to the extent required to reduce seismic risk to an “acceptable 
level.” The “acceptable level” of risk is defined by the California Code of Regulations as “that level that 
provides reasonable protection of the public safety, though it does not necessarily ensure continued structural 
integrity and functionality of the project” [Section 3721(a)]. Therefore, repair and remedial work of the 
proposed improvement may be required after a significant seismic event. With regards to the potential for 
less significant geologic hazards to the proposed development, the recommendations contained herein are 
intended as a reasonable protection against the potential damaging effects of geotechnical phenomena such 
as expansive soils, fill settlement, groundwater seepage, etc. It should be understood, however, that our 
recommendations are intended to maintain the structural integrity of the proposed development and 
structures given the site geotechnical conditions but cannot preclude the potential for some cosmetic distress 
or nuisance issues to develop as a result of the site geotechnical conditions.  
 
The geotechnical recommendations contained herein must be confirmed to be suitable or modified based on 
the actual as-graded conditions.  
 
 
4.1 Site Earthwork 
 

Rough grading shall include remedial earthwork grading and placement of engineered compacted fill to 
design grades. Geotechnical recommendations for precise grading and construction of the proposed new 
improvements will be provided, as necessary.  

 
We recommend that earthwork onsite be performed in accordance with the following recommendations, 
future grading plan review report(s), the 2016 CBC/City of Menifee requirements, and the General 
Earthwork and Grading Specifications for Rough Grading included in Appendix D. In case of conflict, 
the following recommendations shall supersede those included in Appendix D. The following 
recommendations may be revised within future grading plan review reports or based on the actual 
conditions encountered during site grading. 

 
 

 4.1.1 Site Preparation 
 

Prior to grading, areas to be developed should undergo the stripping and clearing of vegetation, 
high organic content soil removal/export and clearing of surface obstructions, pavements, 
foundation and slab elements from the site. Vegetation, debris, and excessive soft deposits 
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within previous surficial pond areas should be removed and properly disposed of offsite. 
Recommendations for mixing or blending organic soils are provided in the following section. 
Holes resulting from removals of buried obstructions, which extend below proposed remedial 
and/or finish grades, should be replaced with suitable compacted fill material.  

 
If cesspools or septic systems are encountered they should be removed in their entirety. The 
resulting excavation should be backfilled with properly compacted fill soils. As an alternative, 
cesspools can be backfilled with lean sand-cement slurry. Any encountered wells should be 
properly abandoned in accordance with regulatory requirements.  
 
 

 4.1.2 Preliminary Organic Rich Soil Recommendations  
 
We recommend all soils in the upper 3 feet be adequately mixed or blended with the “clean” 
soils (soils with organic content less than 2.0 percent) below 3 feet. From a geotechnical 
perspective, the average organic content of compacted fill soils should not exceed 2 percent. 
Additional organic testing should be performed throughout the site prior to grading to 
confirm the recommendations provided herein. Should the results of additional organic 
testing indicate higher amounts of organics in other parts of the site, updated 
recommendations for mixing or organic export from the site may be necessary.  
 
 

 4.1.3 Removal Depths and Limits  
 
In order to provide a relatively uniform bearing condition for the planned improvements, we 
recommend removals and over-excavations be performed and material replaced with compacted 
fill. We recommend that soils within building pads be removed and recompacted to a minimum 
depth of 5 feet below existing grade. This is applicable across the entire site, except as noted 
below where localized deeper removals are recommended. The envelope for over-excavation 
should extend laterally a minimum distance of 5 feet beyond the edges of the proposed 
improvements. In areas of design cut, removal and recompaction shall extend a minimum of 5 
feet below existing grade or a minimum of 3 feet below finished grade, whichever is deeper. 
The Remedial Grading Diagram (Figure 2) provides a simplified example of the building pad 
remedial recommendations.  
 
All topsoil, undocumented fill, colluvium and soft surface pond sediments within the site shall 
be fully removed to suitable, competent materials prior to placement of fill to design grades. 
Please note that localized areas of undocumented fill, colluvium and soft surface pond 
sediments were encountered at depths up to approximately 10, 12 and 5 feet below existing 
grade, respectively. The majority of undocumented fill was placed along the dirt roads, within 
the existing EMWD sewer line and as berms throughout the site. Colluvial deposits were 
encountered at the base of the granitic hill. Soft surface pond deposits should be anticipated in 
the north central areas of the site and along the southern boundary of the site near Case Road. 
Deeper removals of unsuitable young alluvial deposits up to approximately 10 feet below 
existing grade should be anticipated. The deepest sections of unsuitable young alluvium were 
encountered in the southern portion of the site nearest Case Road, see Sheet 1 map symbol 
(Qal) for approximate lateral limits.  
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For minor site structures such as free-standing and screen walls, the removals should extend at 
least 3 feet beneath the existing grade or 2 feet beneath the base of foundations, whichever is 
deeper. Hardscape and roadway pavement areas should be over-excavated to a depth of 2 feet 
below existing grades or 2 feet below future subgrade elevations, whichever is deeper. In 
general, the envelope for over-excavation should extend laterally a minimum distance of 2 feet 
beyond the edges of the proposed improvements mentioned above.  
 
For underground structures such as buried septic tanks or alternative waste water disposal 
systems, the removals should extend at least 2 feet beneath the base of the foundations. In 
general, the envelope for over-excavation should extend laterally a minimum distance of 2 feet 
beyond the edges of the proposed underground structures mentioned above.  
 
Local conditions may be encountered during excavation that could require additional over-
excavation beyond the above-noted minimum in order to obtain an acceptable subgrade. The 
actual depths and lateral extents of grading will be determined by the geotechnical consultant, 
based on subsurface conditions encountered during grading. Areas to be over-excavated should 
be accurately staked in the field by the Project Surveyor.  
 
 

4.1.4 Temporary Excavations 
 

Temporary excavations should be performed in accordance with project plans, specifications, 
and applicable Occupational Safety and Health Administration (OSHA) requirements. 
Excavations should be laid back or shored in accordance with OSHA requirements before 
personnel or equipment are allowed to enter. Based on our field investigation, the majority of 
site soils are anticipated to be OSHA Type “B” soils (refer to the attached boring logs). Sandy 
soils are present and should be considered susceptible to caving. Soil conditions should be 
regularly evaluated during construction to verify conditions are as anticipated. The contractor 
shall be responsible for providing the “competent person” required by OSHA standards to 
evaluate soil conditions. Close coordination with the geotechnical consultant should be 
maintained to facilitate construction while providing safe excavations. Excavation safety is the 
sole responsibility of the contractor.  
 
Vehicular traffic, stockpiles, and equipment storage should be set back from the perimeter of 
excavations a minimum distance equivalent to a 1:1 projection from the bottom of the 
excavation or 5 feet, whichever is greater. Once an excavation has been initiated, it should be 
backfilled as soon as practical. Prolonged exposure of temporary excavations may result in 
some localized instability. Excavations should be planned so that they are not initiated 
without sufficient time to shore/fill them prior to weekends, holidays, or forecasted rain. 
 
It should be noted that any excavation that extends below a 1:1 (horizontal to vertical) 
projection of an existing foundation will remove existing support of the structure foundation. 
If requested, temporary shoring parameters will be provided.  
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4.1.5 Removal Bottoms and Subgrade Preparation 
 
In general, removal bottoms, over-excavation bottoms and areas to receive compacted fill 
should be scarified to a minimum depth of 6 to 8 inches, brought to a near-optimum moisture 
condition (generally within optimum and 2 percent above optimum moisture content) and re-
compacted per project requirements.  
 
Removal bottoms and areas to receive fill should be observed and accepted by the 
geotechnical consultant prior to subsequent fill placement.  
 
 

 4.1.6 Material for Fill 
 

From a geotechnical perspective, the onsite soils are generally considered suitable for use as 
general compacted fill, provided they are screened of construction debris and any oversized 
material (8 inches in greatest dimension). From a geotechnical perspective, compacted fill with 
an average organic content of less than 2 percent are generally considered acceptable.  
 
From a geotechnical viewpoint, import soils for general fill (i.e., non-retaining wall backfill) 
should consist of clean, granular soils of Low expansion potential (expansion index 50 or less 
based on ASTM D4829). Import for retaining wall backfill should meet the criteria outlined in 
the paragraph below. Source samples should be provided to the geotechnical consultant for 
laboratory testing a minimum of three working days prior to any planned importation.  
 
Retaining wall backfill should consist of select on-site or imported sandy soils having a 
minimum sand equivalent of 30. Soils should also be screened of significant organic materials, 
construction debris, and any material greater than 3 inches in maximum dimension. Large 
portions of the onsite soil may not be suitable for retaining wall backfill due to their fines 
content (i.e., silt and clay content) and expansion potential. Therefore, either select grading and 
stockpiling and/or import of suitable soils meeting the criteria outlined above will be required.   
 
Aggregate base (Class II Aggregate Base) should conform to the requirements of Section 200-2 
of the most recent version of the Standard Specifications for Public Works Construction 
(“Greenbook”) for untreated base materials and/or City of Menifee requirements.  

 
 

4.1.7 Placement and Compaction of Fills 
 
Material to be placed as fill should be brought to near-optimum moisture content (generally 
within optimum and 2 percent above optimum moisture content) and recompacted to at least 90 
percent relative compaction (per ASTM D1557). Moisture conditioning of site soils will be 
required in order to achieve adequate compaction. Drying and/or mixing the very moist soils 
will be required prior to reusing the materials in compacted fills. Soils are also present that will 
require additional moisture in order to achieve the required compaction.  
 
The optimum lift thickness to produce a uniformly compacted fill will depend on the type and 
size of compaction equipment used. In general, fill should be placed in uniform lifts not 
exceeding 8 inches in compacted thickness. Each lift should be thoroughly compacted and 
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accepted prior to subsequent lifts. Generally, placement and compaction of fill should be 
performed in accordance with local grading ordinances and with observation and testing by 
LGC Geotechnical. Oversized material as previously defined should be removed from site fills.  
During backfill of excavations, the fill should be properly benched into firm and competent 
soils of temporary backcut slopes as it is placed in lifts.  
 
Aggregate base material should be compacted to a minimum of 95 percent relative compaction 
at or slightly above optimum moisture content per ASTM D1557. Subgrade below aggregate 
base should be compacted to a minimum of 90 percent relative compaction per ASTM D1557 
at near-optimum moisture content (generally within optimum and 2 percent above optimum 
moisture content).  
 
 

 4.1.8 Slope Construction 
 

Design fill slopes (likely less than 10 feet in height) are anticipated to be both grossly and 
surficially stable as designed, as long as they are constructed in accordance with the 
recommendations in our General Earthwork and Grading Specifications for Rough Grading 
(Appendix D) and are properly landscaped and maintained. As noted, the maximum slope 
gradient is 2:1.  
 
Given the site’s granular soils and assumption any that any design slopes proposed within the 
sight will be relatively short in height (i.e., less than 10 feet tall), backdrains are not required for 
stabilization fill slopes. If boundary constraints (property limits, easements, boundaries with 
sensitive habitat areas, etc.) exist, the width of fill at the “top” of a stabilization fill shall be 
determined in the field based on the actual constraints and observed conditions. LGC 
Geotechnical and the contractor should agree on methods of construction prior to initiating 
work in constrained areas.  

 
Material to be placed as engineered fill should be brought to near-optimum moisture content 
(generally within optimum and 2 percent above optimum moisture content) and recompacted 
to at least 90 percent relative compaction (per ASTM D1557). Removal of unsuitable soils 
and fill placement should be performed in accordance with the recommendations provided in 
this report.  
 

 
4.1.9 Natural Slopes 
 

The southern portion of the site development is partially bordered by natural granitic slopes. 
These slopes will be subject to “natural” phenomena such as erosion, sloughing and surficial 
instabilities. It is impossible to predict where or when this may happen. Should erosion or 
localized slippage occur near the proposed development, it should be promptly repaired.  
 
 

 4.1.10 Trench and Retaining Wall Backfill and Compaction 
 

The onsite soils may generally be suitable as trench backfill, provided the soils are screened of 
rocks and other material greater than 6 inches in diameter and significant organic matter. If 
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trenches are shallow or the use of conventional equipment may result in damage to the utilities, 
sand having a sand equivalent (SE) of 30 or greater (per California Test Method [CTM] 217) 
may be used to bed and shade the pipes. Sand backfill within the pipe bedding zone may be 
densified by jetting or flooding and then tamping to ensure adequate compaction. Subsequent 
trench backfill should be compacted in uniform thin lifts by mechanical means to at least the 
recommended minimum relative compaction (per ASTM D1557).  
 
Retaining wall backfill should consist of sandy soils as outlined in preceding Section 4.1.6. The 
limits of select sandy backfill should extend at minimum ½ the height of the retaining wall or 
the width of the heel (if applicable), whichever is greater. Retaining wall backfill soils should be 
compacted in relatively uniform thin lifts to at least 90 percent relative compaction (per ASTM 
D1557). Jetting or flooding of retaining wall backfill materials should not be permitted.  

 
A representative from LGC Geotechnical should observe, probe, and test the backfill to 
verify compliance with the project recommendations.  

 
 
4.1.11 Shrinkage and Subsidence  
 

Volumetric changes in earth quantities will occur when excavated onsite earth materials are 
replaced as properly compacted fill. The following is an ESTIMATE of shrinkage factors for 
the various geologic units found onsite. These estimates are based on in-place densities of the 
various materials, the estimated average degree of relative compaction achieved during grading 
and the recommended remedial grading depths.   
 
 

TABLE 4 
 

Estimated Shrinkage 
 

Geologic Unit* Allowance 
Estimated 

Range 
Quaternary Colluvium (Qcol) Shrinkage 10% to 15% 
Quaternary Young Alluvium (Qal) Shrinkage 10% to 15% 
Quaternary Old Alluvium (Qalo) Shrinkage 0% to 10% 

* See Geotechnical Map for lateral limits.  
 
It should be stressed that these values are only estimates and that an actual shrinkage factor 
would be extremely difficult to predetermine. Subsidence due to earthwork equipment is 
expected to be up to 0.1 feet. These values are estimates only and exclude losses due to removal 
of vegetation or debris. The effective change in volume of onsite soils will depend primarily on 
the type of compaction equipment, method of compaction used onsite by the contractor, and 
accuracy of the topographic survey.  
 
The above shrinkage and bulking estimates are intended as an aid for the project civil engineer 
in determining preliminary earthwork quantities. However, these estimates should be used with 
some caution since they are not absolute values. Contingencies should be made for balancing 
earthwork quantities based on actual shrinkage that occurs during grading. Shrinkage and 
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bulking are also expected to vary with variations in survey accuracy during rough grading. 
 
 

4.2 Preliminary Foundation Recommendations 
 
Preliminary conventional and post-tensioned foundation recommendations are provided in the 
following sections. Allowable soil bearing and estimated static settlement are provided in Section 4.3. 
Estimated site dynamic settlement is provided in Section 2.7.1. Please note that the following 
foundation recommendations are preliminary and must be confirmed by LGC Geotechnical at the 
completion project plans (i.e., foundation, grading and site layout plans) as well as completion of 
earthwork. At the completion of grading, if soils with a different expansion potential (EI greater than 
50) are encountered, updated geotechnical foundation recommendations will be provided.  
 
Preliminary foundation recommendations are provided in the following sections. Recommended soil 
bearing and estimated settlement due to structural loads are provided in Section 4.3.  
 
 

 4.2.1 Provisional Conventional Foundation Design Parameters 
 

Conventional foundations may be designed in accordance with Wire Reinforcement Institute 
(WRI) procedure for slab-on-ground foundations per Section 1808 of the 2016 CBC to resist 
expansive soils. The following preliminary soil parameters may be used:  
 
 Effective Plasticity Index: 15 
 Climatic Rating: Cw = 15 
 Minimum Perimeter Footing Depth: 15 inches below lowest adjacent grade.  
 Moisture condition (presoak) slab subgrade to 100% of optimum moisture content to a 

minimum depth of 12 inches prior to trenching. 
 

The required slab thickness and reinforcement should be determined by the structural 
designer. The recommended moisture content should be maintained up to the time of 
concrete placement.  

 
 

 4.2.2 Provisional Post-Tensioned Foundation Design Parameters 
 

The geotechnical parameters provided in Table 4 (Refer to Section 4.2.3 below) may be used 
for post-tensioned slab foundations. These parameters have been determined in general 
accordance with the Post-Tensioning Institute (PTI) Standard Requirements for Design of 
Shallow Post-Tensioned Concrete Foundations on Expansive Soils referenced in Chapter 18 
of the 2016 CBC. In utilizing these parameters, the foundation engineer should design the 
foundation system in accordance with the allowable deflection criteria of applicable codes 
and the requirements of the structural designer/architect. Other types of stiff slabs may be 
used in place of the CBC post-tensioned slab design provided that, in the opinion of the 
foundation structural designer, the alternative type of slab is at least as stiff and strong as that 
designed by the CBC/PTI method to resist expansive soils. 
 
Our design parameters are based on our experience with similar residential projects and the 
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anticipated nature of the soil (with respect to expansion potential). Please note that 
implementation of our recommendations will not eliminate foundation movement (and 
related distress) should the moisture content of the subgrade soils fluctuate. It is the intent of 
these recommendations to help maintain the integrity of the proposed structures and reduce 
(not eliminate) movement, based upon the anticipated site soil conditions. Should future 
owners not properly maintain the areas surrounding the foundation, for example by 
overwatering, then we anticipate for highly expansive soils the maximum differential 
movement of the perimeter of the foundation to the center of the foundation to be on the 
order of a couple of inches. Soils of lower expansion potential are anticipated to show less 
movement.  

 
 

TABLE 5 
 

Provisional Geotechnical Parameters for Post-Tensioned Foundation Slab Design 
 

Parameter 
PT Slab with 

Perimeter Footing 
PT Mat with 

Thickened Edge 
Expansion Index Low1 Low1 

Thornthwaite Moisture Index  -20 -20 
Constant Soil Suction  PF 3.9 PF 3.9 
Center Lift 
 Edge moisture variation distance, em  
 Center lift, ym  

 
9.0 feet 

0.25 inch 

 
9.0 feet 
0.3 inch 

Edge Lift 
 Edge moisture variation distance, em  
 Edge lift, ym  

 
5.5 feet 

0.55 inch 

 
5.5 feet 

0.66 inch 
Modulus of Subgrade Reaction, k (assuming 
presoaking as indicated below) 150 pci 150 pci 

Minimum perimeter footing/thickened edge 
embedment below finish grade 15 inches 6 inches 

1. Assumed for preliminary design purposes. Further evaluation is needed at the completion of 
grading. 

2. Recommendations for foundation reinforcement and slab thickness are ultimately the 
purview of the foundation engineer/structural engineer based upon geotechnical criteria and 
structural engineering considerations. 

3. Recommendations for sand below slabs have traditionally been included with geotechnical 
foundation recommendations, although they are not the purview of the geotechnical 
consultant. The sand layer requirements are the purview of the foundation 
engineer/structural engineer and should be provided in accordance with ACI Publication 302 
“Guide for Concrete Floor and Slab Construction”.  

4. Recommendations for vapor retarders below slabs are also the purview of the foundation 
engineer/structural engineer and should be provided in accordance with applicable code 
requirements. 

5. Moisture condition to 100 % of optimum moisture content to a depth of 12 inches prior to 
trenching. 
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4.2.3 Foundation Subgrade Preparation and Maintenance 
 

Moisture conditioning of the subgrade soils is recommended prior to trenching the 
foundation. The recommendations specific to the anticipated site soil conditions are presented 
herein. The subgrade moisture condition of the building pad soils should be maintained at or 
above-optimum moisture content up to the time of concrete placement. This moisture content 
should be maintained around the immediate perimeter of the slab during construction and up 
to occupancy of the homes. 
 
The geotechnical parameters provided herein assume that if the areas adjacent to the 
foundation are planted and irrigated, these areas will be designed with proper drainage and 
adequately maintained so that ponding, which causes significant moisture changes below the 
foundation, does not occur. Our recommendations do not account for excessive irrigation 
and/or incorrect landscape design. Plants should only be provided with sufficient irrigation 
for life and not overwatered to saturate subgrade soils. Sunken planters placed adjacent to the 
foundation, should either be designed with an efficient drainage system or liners to prevent 
moisture infiltration below the foundation. Some lifting of the perimeter foundation beam 
should be expected even with properly constructed planters.  
 

In addition to the factors mentioned above, future homeowners should be made aware of the 
potential negative influences of trees and/or other large vegetation. Roots that extend near the 
vicinity of foundations can cause distress to foundations. Future homeowners (and the 
owner’s landscape architect) should not plant trees/large shrubs closer to the foundations than 
a distance equal to half the mature height of the tree or 20 feet, whichever is more 
conservative unless specifically provided with root barriers to prevent root growth below the 
house foundation.  
 

It is the homeowner’s responsibility to perform periodic maintenance during hot and dry 
periods to ensure that adequate watering has been provided to keep soils from separating or 
pulling back from the foundation. Future homeowners should be informed and educated 
regarding the importance of maintaining a constant level of soil-moisture. The homeowners 
should be made aware of the potential negative consequences of both excessive watering, as 
well as allowing potentially expansive soils to become too dry. Expansive soils can undergo 
shrinkage during drying and swelling during the rainy winter season or when irrigation is 
resumed. This can result in distress to building structures and hardscape improvements. The 
builder should provide these recommendations to future homeowners. 
 
 

4.2.4 Slab Underlayment Guidelines 
 

The following is for informational purposes only since slab underlayment (e.g., moisture 
retarder, sand or gravel layers for concrete curing and/or capillary break) is unrelated to the 
geotechnical performance of the foundation and thereby not the purview of the geotechnical 
consultant. Post-construction moisture migration should be expected below the foundation. 
The foundation engineer/architect should determine whether the use of a capillary break 
(sand or gravel layer), in conjunction with the vapor retarder, is necessary or required by 
code. Sand layer thickness and location (above and/or below vapor retarder) should also be 
determined by the foundation engineer/architect. 



 

Project No. 16118-01 Page 27 May 25, 2018 

4.3 Soil Bearing and Lateral Resistance 
 

Provided our earthwork recommendations are implemented, an allowable soil bearing pressure of 2,000 
pounds per square foot (psf) may be used for the design of footings having a minimum width of 12 
inches and minimum embedment of 15 inches below lowest adjacent ground surface. This value may be 
increased by 300 psf for each additional foot of embedment and 150 psf for each additional foot of 
foundation width to a maximum value of 3,000 psf. An allowable soil bearing pressure of 1,200 psf 
may be used for a mat post-tensioned slab a minimum of 6 inches below lowest adjacent grade. These 
allowable bearing pressures are applicable for level (ground slope equal to or flatter than 5H:1V) 
conditions only. Bearing values indicated are for total dead loads and frequently applied live loads and 
may be increased by ⅓ for short duration loading (i.e., wind or seismic loads).  
 
In utilizing the above-mentioned allowable bearing capacity, and provided our earthwork 
recommendations are implemented, static foundation settlement due to structural loads is anticipated to 
be 1 inch. Differential settlement may be taken as ½-inch over a horizontal span of 40 feet. Dynamic 
settlement is provided in Section 2.5.1. 
 
Resistance to lateral loads can be provided by friction acting at the base of foundations and by passive 
earth pressure. For concrete/soil frictional resistance, an allowable coefficient of friction of 0.35 may be 
assumed with dead-load forces. An allowable passive lateral earth pressure of 270 psf per foot of depth 
(or pcf) to a maximum of 2,700 psf may be used for the sides of footings poured against properly 
compacted fill. Allowable passive pressure may be increased to 360 pcf (maximum of 3,600 psf) for 
short duration seismic loading. This passive pressure is applicable for level (ground slope equal to or 
flatter than 5H:1V) conditions only. For a 2:1 (horizontal to vertical) downward sloping condition, a 
reduced passive lateral earth pressure of 100 pcf to a maximum of 1,000 psf may be used. This 
allowable passive pressure may be increased to 130 pcf to a maximum of 1,300 psf for short duration 
seismic loading. We recommend that the upper foot of passive resistance be neglected for all conditions 
if finished grade will not be covered with concrete or asphalt. Frictional resistance and passive pressure 
may be used in combination without reduction. The provided allowable passive pressures are based on 
a factor of safety of 1.5 and 1.1 for static and seismic loading conditions, respectively. The structural 
designer should incorporate appropriate factors of safety and/or load factors in their design. 
 
 

4.4 Lateral Earth Pressures for Retaining Walls 
 

The following preliminary lateral earth pressures may be used for site retaining walls. Lateral earth 
pressures are provided as equivalent fluid unit weights, in pound per square foot (psf) per foot of depth 
or pcf. These values do not contain an appreciable factor of safety, so the retaining wall designer should 
apply the applicable factors of safety and/or load factors during design.  
 
The following lateral earth pressures are presented on Table 5 for approved select granular soils having 
a minimum sand equivalent of 30. Retaining wall backfill should also be limited to fill material not 
exceeding 3 inches in greatest dimension. The wall designer should clearly indicate on the retaining 
wall plans the required sandy soil backfill criteria. Large portions of the onsite soil may not be suitable 
for retaining wall backfill and not meet the minimum sand equivalent criteria mentioned above. 
Therefore, either select grading and stockpiling and/or import of suitable soils meeting the criteria 
outlined above will be required.   
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TABLE 6 
 

Lateral Earth Pressures – Native or Imported Sandy Backfill  
 

Conditions 

Equivalent Fluid Unit Weight (pcf) Equivalent Fluid Unit Weight (pcf) 

Level Backfill 2:1 Sloped Backfill 

Approved Sandy Backfill Approved Sandy Backfill 

Active 35 55 

At-Rest 55 70 
 

 
If the wall can yield enough to mobilize the full shear strength of the soil, it can be designed for 
“active” pressure. If the wall cannot yield under the applied load, the earth pressure will be higher. 
This would include 90-degree corners of retaining walls. Such walls should be designed for “at-rest.” 
The equivalent fluid pressure values assume free-draining conditions. If conditions other than those 
assumed above are anticipated, the equivalent fluid pressure values should be provided on an individual-
case basis by the geotechnical consultant.  
 
Surcharge loading effects from any adjacent structures should be evaluated by the retaining wall 
designer. In general, structural loads within a 1:1 (horizontal to vertical) upward projection from the 
bottom of the proposed basement/retaining wall footing will surcharge the proposed retaining structure. 
In addition to the recommended earth pressure, retaining walls adjacent to streets should be designed to 
resist vehicular traffic if applicable. Typical vehicular traffic may be estimated as equivalent to 2 feet 
of compacted fill, a vertical pressure of 240 psf corresponding to a lateral uniform pressure of 85 psf. 
The retaining wall designer should contact the geotechnical engineer for any required geotechnical input 
in estimating any applicable surcharge loads.  
 
If required, the retaining wall designer may use a seismic lateral earth pressure increment of 5 pcf for 
level backfill conditions and 10 pcf for sloping backfill conditions. This increment should be applied in 
addition to the provided static lateral earth pressure using a “normal” triangular distribution with the 
resultant acting at H/3 in relation to the base of the retaining structure (where H is the retained height). 
For the restrained, at-rest condition, the seismic increment may be added to the applicable active lateral 
earth pressure (in lieu of the at-rest lateral earth pressure) when analyzing short duration seismic loading. 
Per Section 1803.5.12 of the 2016 CBC, the seismic lateral earth pressure is applicable to structures 
assigned to Seismic Design Category D through F for retaining wall structures supporting more than 6 
feet of backfill height. This seismic lateral earth pressure is estimated using the procedure outlined by 
the Structural Engineers Association of California (Lew, et al, 2010).  
 
Retaining wall structures should be provided with appropriate drainage and appropriately 
waterproofed. To reduce, but not eliminate, saturation of near surface (upper approximate 1-foot) 
soils in front of the retaining walls, the perforated subdrain pipe should be located as low as possible 
behind the retaining wall. The outlet pipe should be sloped to drain to a suitable outlet. In general, we 
do not recommend retaining wall outlet pipes be connected to area drains. If subdrains are connected 
to area drains, special care and information should be provided to homeowners to maintain these 
drains. Typical retaining wall drainage is illustrated in Figure 3. It should be noted that the 
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recommended subdrain does not provide protection against seepage through the face of the wall 
and/or efflorescence. Efflorescence is generally a white crystalline powder (discoloration) that results 
when water containing soluble salts migrates over a period of time through the face of a retaining 
wall and evaporates. If such seepage or efflorescence is undesirable, retaining walls should be 
waterproofed to reduce this potential. Please note that waterproofing and outlet systems are not the 
purview of the geotechnical consultant. 
 
Soil bearing and lateral resistance (friction coefficient and passive resistance) are provided in Section 
4.3. Earthwork considerations (temporary backcuts, backfill, compaction, etc.) for retaining walls are 
provided in Section 4.1 (Site Earthwork) and the subsequent earthwork related sub-sections.  
 

 
4.5 Corrosivity to Concrete and Metal  
 

Although not corrosion engineers (LGC Geotechnical is not a corrosion consultant), several 
governing agencies in Southern California require the geotechnical consultant to determine the 
corrosion potential of soils to buried concrete and metal facilities. We therefore present the results of 
our testing with regard to corrosion for the use of the client and other consultants, as they determine 
necessary.  
 
Corrosion testing of near-surface bulk samples indicated soluble sulfate content ranges from 153 to 
720 parts per million (ppm), chloride content ranges from 100 to 460 ppm, pH values ranging from 
6.1 to 7.2 and minimum resistivity values ranging from 600 to 2120 ohm-cm. Based on Caltrans 
Corrosion Guidelines (2015), soils are considered corrosive if the pH is 5.5 or less, or the chloride 
concentration is 500 ppm or greater, or the sulfate concentration is 2,000 ppm (0.2 percent) or greater. 
Based on the test results, soils are not considered corrosive using Caltrans criteria.  
 
Based on our laboratory test results of representative site soil samples, onsite soils should be 
considered as having a severity categorization of “not applicable” and are designated class “S0” per 
ACI 318, Table 19.3.1.1, sulfate. As a result, the minimum compressive strength of the concrete shall 
be 2,500 psi. 
 
Laboratory testing may need to be performed at the completion of grading by the project corrosion 
engineer to further evaluate the as-graded soil corrosivity characteristics. Accordingly, revision of the 
corrosion potential may be needed, should future test results differ substantially from the conditions 
reported herein. The client and/or other members of the development team should consider this 
during the design and planning phase of the project and formulate an appropriate course of action.  
 
 

4.6 Preliminary Asphalt Concrete Pavement Sections  
 

For the purposes of these preliminary recommendations, we have selected a preliminary design R-value 
of 40 and calculated pavement sections for Traffic Indices of 5.5, 6.0 and 6.5. R-value testing of the 
street subgrade will need to be performed to confirm our preliminary testing results/assumptions once 
the streets have been graded to finish subgrade elevations (after installation of underground utilities) 
and the final Traffic Index is determined by the Civil Engineer. It is our understanding that the City of 
Menifee requires that private and local streets have a minimum pavement section consisting of 4 inches 
of asphalt over 6 inches of aggregate base (AB). If requested, LGC Geotechnical will provide sections 
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for alternate TI values.  
 
 

TABLE 7 
 

Paving Section Options 
 

Assumed Traffic Index 5.5 or less 6.0 6.5 
R -Value Subgrade 40 40 40 
AC Thickness 4.0 inches 4.0 inches 4.0 inches 
Base Thickness 6.0 inches 6.0 inches 6.0 inches 

 
 
Due to anticipated construction traffic prior to the completion of the project, we recommend that the 
total thickness (base course and capping course) of asphalt concrete be placed at essentially the same 
time. Construction traffic loading on only the base course of the asphalt concrete will increase the 
potential for pavement distress. It should be noted that construction traffic such as concrete trucks will 
likely exceed traffic loading after completion of construction. An alternative (i.e., placement of the 
asphalt concrete capping course at the completion of construction) is to increase the total asphalt 
concrete thickness indicated above by 1-inch.  
 
The thicknesses shown are for minimum thicknesses. Increasing the thickness of any or all of the 
above layers will reduce the likelihood of the pavement experiencing distress during its service life. 
The above recommendations are based on the assumption that proper maintenance and irrigation of 
the areas adjacent to the roadway will occur through the design life of the pavement. Failure to 
maintain a proper maintenance and/or irrigation program may jeopardize the integrity of the 
pavement. 
 
Earthwork recommendations regarding aggregate base and subgrade are provided in the previous 
section “Site Earthwork” and the related sub-sections of this report.  

 
 
4.7 Nonstructural Concrete Flatwork  
 

Nonstructural concrete (such as flatwork, sidewalks, patios, etc.) has a potential for cracking due to 
changes in soil volume related to soil-moisture fluctuations. To reduce the potential for excessive 
cracking and lifting, concrete should be designed in accordance with the minimum guidelines 
outlined in Table 7 on the following page. These guidelines will reduce the potential for irregular 
cracking and promote cracking along construction joints but will not eliminate all cracking or lifting. 
Thickening the concrete and/or adding additional reinforcement will further reduce cosmetic distress.  
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TABLE 8 
 

Preliminary Geotechnical Parameters for Nonstructural Concrete Flatwork  
Placed on Low Expansion Potential Subgrade 

 

 
Homeowner 
Sidewalks 

Private Drives Patios/Entryways 
City Sidewalk 

Curb and 
Gutters 

Minimum 
Thickness (in.) 

4 (nominal) 4 (full) 4 (full) 
City/Agency 

Standard 

Presoaking 
Wet down prior 

to placing 
Wet down prior 

to placing 
Wet down prior to 

placing 
City/Agency 

Standard 

Reinforcement  
No. 3 at 36 inches 

on centers 
No. 3 at 36 inches 

on centers 
City/Agency 

Standard 

Thickened Edge  
8” wide x 8” total 

thickness 
 

City/Agency 
Standard 

Crack Control 
Joints 

Saw cut or deep 
open tool joint to 
a minimum of 1/3 

the concrete 
thickness 

Saw cut or deep 
open tool joint to 
a minimum of 1/3 

the concrete 
thickness 

Saw cut or deep 
open tool joint to a 
minimum of 1/3 the 
concrete thickness 

City/Agency 
Standard 

Maximum Joint 
Spacing 

5 feet 
10 feet or quarter 
cut whichever is 

closer 
6 feet 

City/Agency 
Standard 

Aggregate Base 
Thickness (in.) 

   
City/Agency 

Standard 

 
 

To reduce the potential for driveways to separate from the garage slab, the builder may elect to install 
dowels to tie these two elements together. Similarly, future homeowners should consider the use of 
dowels to connect flatwork to the foundation.  
 
 

4.8 Control of Surface Water and Drainage Control 
 

From a geotechnical perspective, we recommend that compacted finished grade soils adjacent to 
proposed structures be sloped away from the proposed structures and towards an approved drainage 
device or unobstructed swale. Drainage swales, wherever feasible, should not be constructed within 5 
feet of buildings. Where lot and building geometry necessitates that drainage swales be routed closer 
than 5 feet to structural foundations, we recommend the use of area drains together with drainage 
swales. Drainage swales used in conjunction with area drains should be designed by the project civil 
engineer so that a properly constructed and maintained system will prevent ponding within 5 feet of 
the foundation. Code compliance of grades is not the purview of the geotechnical consultant.  
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Planters with open bottoms adjacent to buildings should be avoided. Planters should not be designed 
adjacent to buildings unless provisions for drainage, such as catch basins, liners, and/or area drains, are 
made. Overwatering must be avoided. 
 
 

4.9 Subsurface Water Infiltration  
 
Recent regulatory changes have occurred that mandate that storm water be infiltrated below grade 
rather than collected in a conventional storm drain system. Typically, a combination of methods are 
implemented to reduce surface water runoff and increase infiltration including; permeable 
pavements/pavers for roadways and walkways, directing surface water runoff to grass-lined swales, 
retention areas, and/or drywells, etc. 
 
It should be noted that collecting and concentrating surface water for the purpose of intentionally 
infiltrating below grade, conflicts with the geotechnical engineering objective of directing surface water 
away from slopes, structures and other improvements. The geotechnical stability and integrity of a site 
is reliant upon appropriately handling surface water. In general, we do not recommend that surface 
water be intentionally infiltrated into the subsurface soils.  
 
Given the very low measured field infiltration rates combined with the fact that the developed site 
will consist of compacted fill over dense native materials, we do not recommend that surface water be 
intentionally infiltrated into subsurface soils at this site.  

 
 
4.10 Geotechnical Plan Review 
 

When available, project plans (grading, foundation, etc.) should be reviewed by LGC Geotechnical 
from a geotechnical viewpoint and updated recommendations shall be provided as necessary such as 
grading, organic removal and/or mixing of soils and foundation recommendations. Additional field 
work may be necessary based on the proposed design.  
 

 
4.11 Geotechnical Observation and Testing 
 

The recommendations provided in this report are based on limited subsurface observations and 
geotechnical analysis. The interpolated subsurface conditions should be checked in the field during 
construction by a representative of LGC Geotechnical. Geotechnical observation and testing is required 
per Section 1705 of the 2016 California Building Code (CBC). 

 
Geotechnical observation and/or testing should be performed by LGC Geotechnical at the following 
stages: 

 

 During grading (removal bottoms, fill placement, etc.);  

 During retaining wall backfill and compaction; 

 During utility trench backfill and compaction; 

 After presoaking building pad and other concrete-flatwork subgrades, and prior to placement of 
aggregate base or concrete;  
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 Preparation of pavement subgrade and placement of aggregate base; 

 After building and wall footing excavation and prior to placement of steel reinforcement and/or 
concrete; and 

 When any unusual soil conditions are encountered during any construction operation subsequent 
to issuance of this report.  
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5.0 LIMITATIONS 

 
Our services were performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable soils engineers and geologists practicing in this or similar localities. No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report.  

 
This report is based on data obtained from limited observations of the site, which have been extrapolated to 
characterize the site. While the scope of services performed is considered suitable to adequately characterize the 
site geotechnical conditions relative to the proposed development, no practical evaluation can completely 
eliminate uncertainty regarding the anticipated geotechnical conditions in connection with a subject site. 
Variations may exist and conditions not observed or described in this report may be encountered during grading 
and construction.  

 
This report is issued with the understanding that it is the responsibility of the owner, or of his/her 
representative, to ensure that the information and recommendations contained herein are brought to the 
attention of the other consultants (at a minimum the civil engineer, structural engineer, landscape architect) 
and incorporated into their plans. The contractor should properly implement the recommendations during 
construction and notify the owner if they consider any of the recommendations presented herein to be unsafe, 
or unsuitable.  

 
The findings of this report are valid as of the present date. However, changes in the conditions of a site can 
and do occur with the passage of time, whether they be due to natural processes or the works of man on this 
or adjacent properties. The findings, conclusions, and recommendations presented in this report can be relied 
upon only if LGC Geotechnical has the opportunity to observe the subsurface conditions during grading and 
construction of the project, in order to confirm that our preliminary findings are representative for the site. 
This report is intended exclusively for use by the client, any use of or reliance on this report by a third party 
shall be at such party’s sole risk. 
 
In addition, changes in applicable or appropriate standards may occur, whether they result from legislation or 
the broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by 
changes outside our control. Therefore, this report is subject to review and modification. 
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LOG' OF TEST PIT 
urface Elevation: 1509f feet 
it Orientation: N-S 
it Dimensions: 2x15~12 feet 
roundwoier Depth: None encountered 
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Clossif ication 
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-0: 
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0 -  E =  e: Description W U  

- .  

ENG I N E E RI.NG 
Clossificotion and Description 

Clayey SAND: fine-to medium- 
grain, grayish-to dark 
yellowish-brown, dry to 1 feet 
becoming slightly moist, . 
medium dense, slightly porous, 

, grades to silty sand .. 

Silty SAND: fine-to medium- 
grain, dark yellowish-brown 
(10YR4/3>to 4/41, slightly 
moist, becoming moist at 
5 feet, medium dense to dense 
siightly porous 

at 8 feet, more moistandcoarse. 
grained 

at 9 feet, dense and fine-to 
coarqe-grain sand 

Bottom of pit at 12 feet 
Note: 1) No caving 

* 2) Pit backfilled 

Test Pit Number 
T-5 

._ . -Menif ee 
I %---q 

I 

. .: _.. 
-: -. Dote: August, 1988 

G. A.'NICOLL & ASSOCIATES, INC. 
Roject No: Figure No: 
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LOG OF TEST PIT 
I 

urface Elevation: 1509i feet Logged By: GPH 
it Orientulion: N-s 
it Dimensions: 2x15~12 feet 
roundwater Depth: None encountered 

Dale : . 7/28/88 
Equipment: Backhoe 

ENGl N EERl NG 
Classification and Description 

Clayey SAND: fine-to coarse- 
grain, dark brown to dark 
yellowish;brown, slightly moisl 

. inedim dense 'upper 1 :S loose I.., 
slightly porous _. 

. I  1 .  
- .  

Silty SAND: fine-to medium- 
grain, dark' yellowish-brown, 
slightly'mois€; medium dense: 
becomes moist at 5 feet and 
more dense and grayish-brown 
(lbYR4/2)) kmd'less porous 

at 10 feet, moderately well 
- developed peds with 

clay coating 
(lOYR3/2-3/1). 

. .  

at 11.5 feet, reddish brown 
(10YR4/4) with grayish-green 
inclusions (2.5Y4/4) 

. Bottom of pit at 15 feet. 
Note: 1) NO caving 

2) Pit backfilled 
- _  

1 -Myershlenifee - 

Test Pit Number 
T-6 

Figure No: 
G. A.'NICOLL & ASSOCIATES, INC. 

EARTH SCIENCE CONSULTANTS 3892-01 
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LOG OF TEST PITS 
rest Pit Numbei 

T-7 
Surface Elevation: 1481f feet 
Pit Orientation: E-W 
Pit Dimensions: 2x15~10 feet 

Loggad BY: GDH 

Date : 7/28/88. 

Groundwoter Depthaone encountered I ~ U i P m ~ :  Backhoe 

GEOLOGICAL 
Clwsificlrtion . 

and 
Descriptim 

ENGINEERING 
Classificotion and Description 

I 

Silty SAND: fine-to medium- 
grain, yellowish-brown, moist 
loose to 2 feet, medium 
dense below 2 feet 

at 4.5 feet, becomes slightly 
moist 

at 6 feet, becomes coarser and 
more dense 

at 9 feet., becomes reddish-brow 

8.4 

9.3 

I ~~ 

-Bottom of pit at 10 feet. 
Mot: 1) N o  caving 

2) Pit backfilled 

Logged By: GDH 
Date: 7/28/88 

surface amtion: 15072 feet 
Pit Orientation: N-S 
Pit Dimensions: 2x15~8 feet 

Silty SAND: fine-to medium 
grain, dark yellowish-brown, 
slightly moist, upper 1;s fee 
disturbed by discing, medium 
dense below; 

at 1.5-2.5 feet 12-inch diamete 
concrete irrigation line 
line was previously 
broken and filled with : 

soil, line trends E-W 
at 5 feet, becomes more moist 

and dense 
t 

Bottom of pit at 8 feet. 
Note:- 1) No'caving 

21 Pit backfilled 

Test Pit Numbei 

T-8 

Myers-Menifee 

Dote: August, 1988 

Project No: Figure No: 
G. A. NICOLL & ASSOCIATES, INC. 
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LOG OF TEST PITS 
Surface Elevation: 14682 feet 
Pit Orientation: E-W 
Pit Dimensions: 2x10~8 feet 
Groundwater Depth: *one- 

~ncoun tered 

G EOLOG I CAL 

and 
Descriptim 

Classification . 

Surface Omtion: 14692 feet 
Pit Orientation: E-w 
Pit Dimensions: ~ 2 ~ l 5 ~ 1 0  feet 
Groundwuter Depth: None 

A U W I U M  

- - 
- - 
- - 
- - 
- 15 - - - - - 
r - 

Logged By: GDH . 

Date: 7/28/88 
Equipman): Backhoe 

EN GIN E E R ING 
Classification and Description 

.Silty SAND: fine- tdmedium- 
grained, yellowish-brown, moist 
at 1 foot, loose to 1.5 feet 
@ 3 feet, becomes slightly mois 

and dense to medium dense 
and fine to coarse-grained 

@ 5 feet, dense 
@ 7 feet, becoming reddish-brow 

(7.5 YR 4/21, with some 
dark blue-gray oxide stain- 
ing on ped surfaces, moist \ 

Bottom of Pit at 8 feet. Notes: 
1 1 ' NO caving. 
2) Pit backfilled. 

Silty SAND: fine- to medium- 
grained, yellowish-brown, dry 
to slightly moist, loose to 1.5 
feet, medium dense below 
@ 6 feet, becomes moist and 

t? 8 feet, becoming reddish-' 

Bottom of Pit a; 10 feet. Notes 
1) No caving. 
2) Pit backfilled. 

more dense 

. brown and more dense 

I 

Test Pit Numbei 

T-13 

Test Pit Numbei 

T-14 

. .  Myers-Menifee 

Date: August, 1988 G. A. NICOLL & ASSOCIATES, INC. 
Project No: Figure No: 
3892-01 B-16 

EARTH SCIENCE CONSULTANTS 
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LOGS OF BORINGS AND TEST PITS 

GEO-SOILS GEOTECHNICAL REPORT 
DATED SEPTEMBER-1990 
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GeuSoilr, I=. 

L) 
3 

111.4 

11s. e 
120.5 

117. 6 

111.4 

107.3 

126.3 

BORING LOG 

U.O. =-e-= 

1 
2s 1 Undisturbed, Ring Sample 
I" 

urry fine to c0m-e  

I 3 , Conti-d as per 2 '  

0 S ' ,  Silty SAND, yellowirh brown, moirt, medium 
danre; fin. to medium, nome Coarse 

1.8 -<-2 0 le', S W ,  '&dish b r o w n ,  dry, denrr; fine t0 
E..- medium . 

8.9 

8.9 

8.2 

~~ 

0 lS', Silty %NO, yrllwirh b r o w n ,  moist, urry drnrr; 
wry fine to fine, ecrrionml coarse 

0 2 8 * ,  Silty SAND, rrddirh brown, moirt, very dense; 
fine to c o l r l e  . 

0 25', CDntinued es @mr 20' 

~~ 

0 lS', Silty %NO, yrllwirh b r o w n ,  moist, urry drnrr; 
wry fine to fine, ecrrionml coarse 

0 2 8 * ,  Silty SAND, rrddirh brown, moirt, very dense; 
fine to c o l r l e  . 

0 25', CDntinued es @mr 20' 
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EORfNa LOO 

GroSoih;  tnc. 

PROJECT: 
flrnifrr R s n t h  

- 
&J c 
\ s 
-3 
0 
4 a 

LI 
3 .  
U 
4- 

f" 
L 
0 

11s. 1 

t15.8 

8 
L 3; 
s" 
0 r 

8.9 

9.6 

16.7 

U. 0.  3 9 2 - A - R C  

B O R I N Q  g-3 SHEE*- op 

D A T E  EXCAVATED 7-t9-90 

SCIMPLE flEmm140 lb .  0 30" drop 

@ W a t r r  S r r p r g r  i n t o  h o l r  S t a n d m r d  P o n o t r r t i o n  T r r t  

Undirturbrd, . R i n g  S r m p h  

Drrcr ipt ion of M o t o r i a l  

drnt m i c a  

Q r u u n d  uatrr mtcnuntorrd 0 39' 
E r t k f i l l r d  87-19-98 
* - O i r t u r h r d  m-10 

-iir, Inc. 
flmifrr R c l r t h  P L A T E  B-6 

i 

1 
i 

I 
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I 
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i ...I 

! 
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BORINO LOQ 

- 
u.0. 392-CI-RC 

1 

BORING 8-4 SHE-- - O P  

Standard Ponrtratfon T r r t  & j W a t r r  S r rprg i  i n t o  holm 

Undirturbmd, Rinp Sarnplr 
8 

i s  
8 -  
4 

Drscription o f  t l a t r r i a l  B 
1.2 W I M  (OLDER): 0 e', S i l t y  SAND, l i g h t  brown, dry, 

6.2 

6.2 

6.9 

4.9 

7.6 

6.7 

dermr; urry f i n s  to f i n r  
0 l', S i l w  SAND, crddirh brown, damp, mmdium drnrr ;  
f i n =  to - m m r  
0 a ' ,  Centiruud a r ' p r r  1' 
0 3', Cantinurd ar prr i?', loomr 

0 6 ' ,  Cnntirturd am p r r  3', mrdium drnsr  with g r r n i t i c  
chuntkr. i n  rirnplr 

0 le', Silty'SAND, r rddi rh  brown, damp to moirt, u r ry  
-a: f im to -arm= 

0 i s ' ,  Cantinuid as prr le*, damp, midiurn dmnrr; 
& u p c ( m n t  mier 

.. . .a 0 a % ' ,  Sil-  SRHD, r idd ish  brown, m o i s t ,  dins+; 

PLATE 8-7 
GrPSoilr, fnc. 
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I' 
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GroSoils,' I-. 

PROSECT: 
Rsnifrr Ranch 

SIlnplr - 
Y 
L 
\ 

3 
0 

0 
4 

- 
Rrnifrr R u r r f r  

38 

3a+ 
8 6  

se+ 
a h  

Y 
3 

iw 
L a 

113.8 

r :a 
a-  
0 
I 
13.2 

-4 

6.2 

11.8 

BORXNQ LOG 

- 
w. 0. 392-A-RC 

BORING 8-4 SHE#- op 

DATE EXCAVATED 7-18-98 

SAHPLE Hnnpp:148 lb. 0 38" drop 

&,jUrtrr S r ~ p r g r  into hole Standard Prnmtrrtian Test 

Undirturbrd, R i n g  S I m p l r  

Description of tlrtmrirl 

0 3e', Silty SAND, yrllowirh brown,' moist, wry drnrr; 
very finr to firu, rbundrnt mica, occrrionrl grrnitic 
grrwl 

0 4 0 ' ,  Silty SAND, reddish brown, damp, dense; fine 
to t ~ r r s m ,  abundant m i w  

0 S a ' ,  Silty SRND, yrllowish brown, urry moirt, 
uiry d m s e j  Cine to coirar ,  abundant grrnitic 
grr in i ,  a&ndant mi- 
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u. 0. 3SP-f i -RC 

4J 
L 
\ 

3 
-0 
m 
4 0 

L 
11.7 
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BQRIHO LOO 

a 
3 
&I 
dn s i  
3" 
L 
0 

187.9 

117.9 

126.3 

189.6 

122.2 

a 

m y  
0 -  
I: 
a. 7 
6.7 

L 
2; 
4 

e. 2 

6.5 

9.6 

13.2 

18.9 

U.O. 392-A-RC 

BORINQ 6-9 SHE€?&- op 

DATE EXCWATED ?-23-98 

SAHPLE nmna:148 lb. 0 3EU drop 

Strndmrd F m e t r r t i a n  feat % W r t r r  Smmpejce into haln 

Ltndirturbrd, Ring Srmplr 

Orstription o f  nrtrrirl 

wrrsr, r 

0 6' , Silty SF\ND, mddirh brown, moirt, mmdiura  drnrr; 
firu to mrdium, - mica 
0 le', Silty'SAND, reddish b r o w n ,  m o i s t ,  drnrr; 
fine to eoirme, acusionrl arrnitic pi r inr  

1. 

0 2 8 ' ,  Silty SAND, ysilowirh b r o w n ,  moirt, urry drnrr; 
fin. to coop- 
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PROJECT: 
ttmnifmr Ran* 

112.6 

99.9 

98.8 

112.4 

176.3 

113.0 

BORINQ LOQ 

- 
U. 0. 392-A-RC 

Undirbcurbmd, Rinp Sample 

4 
0 Drrcription of.ttrterir1 S 

19.5 

8.9 

6.5 

14.0 

3.6 

11.8 

4.9 :: AGRICULTURAL FXLVCQLLUUIUM: 0 e ' ,  Silty SAND, 

13.2 
. '. 
:: ~rllcwirh brwn, damp, loom8 to rnrdium dansr; finr to 

1:; emmrmr, wrrti-1 motlrts 
l', Continurd as per e m ,  moist t o  wrt 

.'-:- I 
ClLLUuIUn COLDER): d 2' ,  Silty SRND, yrllowirh brown, 
urt, dmrr; f in8 to c ~ ~ r m r ,  wrt 

.. 

0 3', Continued as plr a ' ,  moist 
0 6 * ,  Silty SAND, roddirk brown, damp, drnsr; Tino 
to vary ~ n a m r ,  ahundmt Qrrnitic grains 

0 l e ' ,  SilQ-SiWD, yellowish brown, moirt, urry dmnrrj 
finr to w m r m r  

0 16', Silty SAND, rrddirh brown, damp, urry drnrr; 
fin8 to - m r s s ,  rburrdmt mica 

0 25', Continurd as prr 15', moist 

I -. n - Total depth: 27' 
No prcund w t r r  rncwntmrrd 
Backfillad 67-23-90 
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Appendix B 
Borings and Test Pits by Others 

 
GANICO, 2004b 

“South Half” 



I 
I 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 

loring Diameter: Boring Elevation: 
8 Inches 1501 feet 

hisba is B ~aorasarrtajon d s u t i d x a  CondWDlrs crtths tme and place of drilllng. With the passage of bma or at any 
milconddiom 

MI1 Rig: 

tate Drilled: 
Mobne 853 

Boring 
No. 

BB-, 
7/2/2003 GDH 

f $. 
0 
0" - 

1.5 

* .3 

'.9 

1.8 

12.8 

28.8 

23.8 

Descriptions and Remarks 

Stayey SAND: fine- to coarse-grained, dark yellowish-brown, moist i 
2 feet; disturbed at 0 to 2 feet 

0 2 feet dark brown (10YR-3/3), moist 

OLD ALLUVIUM IQalc 

SAND: fine- to coarse-grained, dark yellow-brown 

OLD ALLUVIUM (Oak 

Sitly SAND with Clay: fine- to me-gra ined.  brown (10YR4/3), 
noist dense 

0 10 feet. mosUy fine- to medium-grained and more silty, moist, dense, 
;till 10YR-4/3 color 

0 15 feet, less silty and coarser 

@ 20 feet. more silty. moist 

@ 20.5 feet. SfigMtY clayey, less silty 

OLD ALLUVIUM (Qalo 

Bottom of boring at 30 feet. Note: 

1) No ground water encountered. 

2) No caving. 

3) Boring backfilled. 

Menifee Valley Ranch, LLC 
PA 11-13 

Project No.: Figure No.: 
G6134-02 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 
Itvfne, California 
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loring Diameter: Boring Elevation: 
8 inches 1466.2 feet 

his ba is e reocBsBIEB'Jm d s&sc.&a amcWms(n the tpne and placed drilling. With the passage of time or at any 
nagas=- 

krill Rig: 

tate Drilled: 
CME-75 

Boring 
No. 

BB-2 
912/20[)3 GDH 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS All - -  Idne, California 

1.7 

8. 

Project No.: Figure No.: 
G6134-02 8-3.1 

1.7 

1.6 

1.0 

'. 1 

a s  89 
$ 2  

082 

7.5 

18.8 

27.3 

18.6 

19.1 

Descriptions and Remarks 

Silty SAND: fine- to coarse-grained, slightly moist, upper 24 inches 
fiturbed 

0 3 feet, fine- lo medium-gmined, greenish-brown (2.5Y-4/3-4/4), 
mi more silty 

0 5.5 to 7.5 feet, Sandy SILT: greenish-brown, moist, stiff 

0 9 feet, coarse. sand layer 

0 10 feet, fine- to caarse-grained Silty SAND 

0 15 feet dark yellowish-brown (1 OY R44) 

0 20 feet, darker (10YR-4/3) and moist and more silty 

0 25 feet, moist, veiy silty 

Menifee Valley Ranch, LLC 
~. PA 11-13 



Drill Rig: Boring Diameter: Boring Elevation: Boring 

Date Drilled: 
CME-75 8 inches 1466.2 feet No. 1. 

I I 
I 

9t2ROO3 GDH 

Menifee Valley Ranch, LLC 
PA 11-13 

. .  - . . -  . .  

. -  . _  
. -  -a- 

GANICO Geotechnical, Inc. 
. . .  - ... EARTH SCIENCE CONSULTANTS Project No.: Figure No.: 

Intine, W i m i a  G6134-02 8-3.2 . .  

. . ~~ .. . . 

&irms a iime and placa d drilling. With the passage of time or at an 
m h -  88-2 

Descriptions and Remarks 

Sandy SILT: brown to dark brown (1 OY R43-3/3), moist to very 
moist, stiff, micaceous 

Q 36 feet, very moist to saturated and more sandy, fine to medium 
mims 

Silty SAND: f i n e  to coarse-grahed, dark brown. saturated, dense, 
kne to medium micas 

Q 45 feet, less sillty, saturated, dense 

OLD ALLUVlUi 

Bottom of boring at 46.5 feet. 

Note: 

1) Ground water at 37.5 feet. 

2) Minor caving. 

3) Boitng backfitled and tamped. 

SP indtcates Standard Penetration Test 
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‘rill Rig: Boring Diameter: Boring Elevation: 
WE-75 8 fnches 1496.5 feet 

late Drilled: I 

Boring 
No. 

LOG OF BORING 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 

Menifee Valley Ranch, LLC 
PA 11-13 

Project No.: Figure No.: 
G6134-02 8-4 

h c$- 

g s  

12 

16 

28 

21 

19 

Y f -  

0 0  
S O  

.3 

i.9 

i.0 

1.3 

‘.7 

I .2 - 

15.5 

132 

28.3 

22.9 

11.1 

052 

f imsaft f te t im andptacaoldnlllng WiM the passage of hmeof at an 
ngtth- BB-3 

Descriptions and Remarks 

;illy SAND: fine- to coarse-grained, dark yellowish-brown, slightly 
noist to moist, upper 24 inches disturbed 

P 2 feet, slightly dayey 

P 4 feet, slightfy dayey. brown (I OYR-4/3) 

3 7 feet. dark yellowish-brown (10YR44) 

3 10 feet, darker and more moisture 

9 15 faet, more sandy 

P 19 feet, fine- to coarse-grained, slightly moist, dense sand 

OLD ALLUVlUl 

kttom of boring at 21 feet. 

bte: 

) No ground water encountered. 

!) ff 0 caving. 

I) Boting backfilled and tamped. 



LOG OF BORING 
loring Diameter: Boring Elevation: 

8 inches 1474.5 feet 
Drill Rig: 

Date Drilled: 

Boring 
No. 

9/1QRoo3 GDH 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 

I 

f $. 
0 
d 

12 

17 

I1 

!3 

Project Na: Figure No.: 
G6134-02 8-5 

9 

io 

10.9 

3.6 25.9 

his ba is a mranmtIbn d m a m 6 e j m s  81 b e  h a  and plaoe of drilling With the passage of time or at an 
argarh- 66-4 

Descriptions and Remarks 

Silty SAND with Clay: fine- to medium-grained, dark yellowish-brow 
moist at 2 feet; disturbed to about 24 inches 

63 2 feet cOarser 

Q 4 feet, less clayey, fine- to coarse-grained, medium dense to 
iense 

0 6 feet, more silty and few white carbonate stringers 

0 8 feet, more sandy, some poorly developed clay peds 

OLD ALLUVIUM (Qalc 

jandy SILT: greenish-brown (2.5Y4/44/3), moist, stiff, fine- to 
nedium micas 

OLD ALLUVIUM (Oak 

Silty SAND: fine- to medium-gmined, dark yellowish-brown to brown 
:10YR-4/4-4/3) moist, dense, some greenish-brown mottling at 18 
'eet 

OLD ALLUVIUM (Oak 

3otk-m of boring at 20 feet 

Note: 

1) No gmmd water encountered. 

2) No caving. 

3) Boring baIMIied and tamped. 

Menifee Valley Ranch, U C  
PA 11-13 

. . .  
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loring Diameter: Boring Elevation: 
8inches 1476.4 feet 

)rill Rig: 

tam Drilled: 
CME-75 

Boring 
No. 

9/1QnOO3 GDX 

rt $. 
0 
0' 

IO 

iQ19' 

io 

02 

'.8 

I. 1 

12 

i2 

LO 

25.5 

28.7 

25.3 

24.1 

17.2 

- 

LOG OF BORING 

tds k~ Isa rapasewhd unGcas el me linre and pIam of dfillhg. With the passage of time or at an 
88-5 

D&criptions and Remarks 

%yey SAND: fine- to medium-grained, dark yellowish-brown, moist 
fisturbed to about 24 inches 

0 2 feet less clayey 
OLD ALLUVIUM (Qalo) 

Silty SAND with Clay: fine- to coarse-grained, dark yellowish-brown 
(10YR-4/4), moist dense; few scattered fine, sub-angular gravels 

@ 6 feet, coarser, slightly less moisture, more dense 

OLD ALLUVIUM (Qalo) 

jandy SILT: greenish-brown (2.5Y-4/4), moist, very stiff 

OLD ALLUVIUM (Qalc 

Silty SAND: fine- to coarse-gmined, dark yellowish-brown to strong 
mm (lOYR-423-7.5YR-4/6) moist, dense 

0 18 feet, more silty and less coarse sand and some light gray 
arbonate stringers 

OLD ALLUVIUM (Qalc 

kttom of boring at 20 feet. 

\Cote: 

I) No ground water encountered. 

2) hb Caving. 

3) M n g  backfilled and tamped. 

Menifee Valley Ranch, LLC 
PA 11-13 

GANICO Geotechnical, Inc. 

1 

Project No.: Figure No.: I 5-6 
EARTH SCIENCE CONSULTANTS 
Irvine, California 
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loring Diameter: Boring Elevation: 
8 M e s  1488 feet 

hisisbaisemmsaakn . d am&ims al ttrs tima and place of drilhg. With the passage ai time or a1 any 
tngeshcfn&h 

rill Rig: 

ate Drilled: 
ME-75 

Boring 
No. 

BB-6 
9/1o12003 GDH 

GANiCO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 
Intine. California 

1.8 

52 

2-5 

Projeci No.: Figure No.: 
G6134-02 8-7.1 

5.8 

3.7 

lUE.6 

100.0 

1042 

1252 

I121 

Descriptions and Remarks 

3lty SAND: fine- to coarse-gmhed, dark yellowish-brown, moist, 
listurbed to about 24 inches 

YOUNGER ALLUVIUM (Qal, 

SAND: fine- to coarse-gmined, yellowish-brown. slightly moist, 
nedium dense 

0 6 feet, dark yellowish-brown, few lenses of brown Silty SAND 

0 8 feet, fine- to medium-gmined and micaceous, slightly moist and 
nedium dense 

YOUNGER ALLUVIUM (Qal, ) 

3tly SAND: fine- to coarse-gmined, greenish-brown (2.5Y-43) 
nediurn dense to dense, slightly moist to moist 

i3 18 feet, less silly and more coarse sand, dense 

0 18.8 feet, layer of gravelly sand with angular grains 

@ 25 feet, fine- to coarse-grained and dark yellowish-brown (10YR- 
114) sngihtfy moist, and dense 

@t 28 feet, slight cement layer 

Q 29 feet. more silty and moist 

Menifee Valley Ranch, LLC 
PA 11-13 

. .  
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GANICO Geotechnical, Inc. 
EJWTH SCIENCE CONSULTANTS 
Imine, California 

- 

LOG OF BORING 

Project No.: Figure No.: 
661 34-02 B-7.2 

h i l l  Rig: Boring Diameter: Boring Elevation: Boring 

late Drilled: 
ME-75 8 inches 1488 feet No. 

Bottom of boring at 45 feet. 

Note: 

1) No gmund water encountered. 

2) No caving. 

3) Eonng backfilled and tamped. 

4) 'SP' indicates Standard Penetration Test. 

Menifee Valley Ranch, LLC 
PA 11-13 . .  



LE 

&$. 
Z S  

c u f  
0 

13 

19 

22 

20 

42 

loring Diameter: Boring Elevation: 
8 inches 1497.6 feet 

Drill Rig: 

Date Drilled: 
WE-75 

9/1(y2003 GOH 
I 
I' 

Boring 
No. 

.6 

.a 

.7 

.9 

2 

#.a 
7 

GANICO Geotechnical, lnc. 
EARTH SCIENCE CONSULTANTS 

I 

15.8 

24.3 

25.i 

17.7 

29.0 

22.4 - 

Pmject No.: Figure No.: 
G6134-02 8-8 

tis kg €s e nqmam&m d m a m % i m s  af U I ~  time and placa ol chilling. With the passage of bme or et an 
ngalicsc&om BB-7 

Descriptions and Remarks 

iilly SAND: fine- to coarse-grained, yellowish-brown, slightly moist t 
mist, disturbed to about 24 inches 

YOUNGER ALLUVIUM IQaL ) 

iitb SAND: fine- to coarse-grained, dark yellowish-brown to brown 
IOYR44-4/3) moist, medium dense to dense 

D 5 feet, slightiy clayey and some poorly developed clay peds, 
arker (10YR-3/3) 

P 7 feet, more silty 

P 10 feet, more sandy 

? 15 feet, slightly clayey and brown (1OYR43) 

P 18 feet, more sandy and greenish-brown (2.5Y-4/3) 

OLD ALLUVIUM (Qala 

bttom of boirng at 21 feet. 

&a: 

) No grrwnd water encountered. 

) Mo caving. 

') Boring backfilled and tamped. 

Menifee Valley Ranch, LLC 
PA 11-13 



Drill Rig: 

Date Drilled: 
911Q12o(x3 GDH 

I' 

I 16.9 

121.6 

130.9 

128.8 

130.7 

119.0 

Menifee Valley Ranch, LLC 
PA 11-13 

. .  

LOG OF BORING 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 

I 

3oring Diameter: Boring Elevation: Boring 
8 inches 1503.5 feet No. 

Ssbgkarepe+erraJon *- d -andSkmsatdra theand ptam at drilling. Wlm the passage of time or at any 
b n u ~ u k e r e ~ b ~ ~ b l ~ s .  88-8 

Project No.: Figure No.: 
G6134-02 B-9.1 



I 
I 
I 
I 
I 
I 
I 
I 

Boring Elevation: wing Diameter: 
8inches 1503.5 feet 

rill Rig: 

ate Drilled: 
ME-75 

Boring 
No. 

9/1o/20(13 GDH 

8 

1 

b bg is a rrwasmatim d srlbar 

. . .  . . .  . . .  . . .  . . .  . .  . . .  . . .  . .-. . . .  . . .  

.... . . .  . . .  . . .  . . .  

. . .  . . .  . . .  . . .  . . .  . . .  . . .  

. . .  ...... . . .  . . .  

- 50 

dtiom 81 We lima and pkca ot drllltng. With the passage of tim or at an 
rrrgtsinccsmans 88-8 

Descriptions and Remarks 

Silty SAND: fine- to coarse-grained, greenish-brown, moist, dense 

Q 35 feet, 6-inch medium to coarse-grained sand layer 

OLD ALLUVIUM (Oak 

SAND: fine- to coarse-grained, dark yellowish-brown, slightly moist, 
medium dense to dense 

Q 44 feet, layer of Silty SAND 

0 45 feet, SAND: mostiy coarse-grained 

OLD ALLUVIUM (Oak 

k 
Bottom fo boring at 50 feet. 

Not% 

1) No ground water encountered. 

2) Axinor caving below 40 feet. 

3) Boring backfilled and tamped. 

4) 'Sfr ind i tes Standard Penetration Test. 

1 
Menifee Valley Ranch, LLC 

. - .  . .  ......... PA 11-13 

G6134-02 8-9.2 

GANICO Geotechnical ,  Inc. 
EARTH SCIENCE CONSULTANTS 
Irvine. California 
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3onng Diameter: Boring Elevation: 
8 inches 1486 feet 

hisbgiS8reprasefilrn . d s&udeoeom&knsalthe &ne ardpkmd dnnlng Wlth h e  passage of lune or at any 
npssirmndit€ms. 

trill Rig: Boring 
No. 

BB-9 

ME-75 
tati3 Drilled: 

9/1@2003 GDH 

3 15’ 
0 
0‘ 

1 

1 

6 

7 

5.0 

3.1 

35 

17.8 

14.4 

5 2  

.‘e 33. 
$3 
0 9  

13.4 

09.3 

8.5 

10.4 

4.9 

13.8 

Descriptions and Remarks 

3lty SAND: fine- to medium-grained, greenish-brown, moist, 
ktuM to 24 inches 

D 4 feet, very moist and more silty 

YOUNGER ALLUVIUM (Qal, 

iandy SILT: greenish-brown, moist, firm, micaceous 

D 7 feet, very moist and dark greyish-brown (2.5Y-3/2), micaceous 

P 13 feet, dark greenish-brown (2.5Y-33) very moist, firm, 
nimcsolts 

YOUNGER ALLUVIUM (Qal, 

iilty SAND with Clay fine- to coarse-grained, greenish-brown, mois 
nedium dense to dense 

D 18.5 feet. layer of medium to coarse sand, less clay 

E3 25 feet, very silty and moist, medium dense and fine- to medium. 
pined 

Menifee Valley R a n i  
PA 11-13 I 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 
IMne, Cafifornia G6134-02 B-10.1 



will Rig: - 
CME-75 

tate Drilled: 
9/1W2W3 GDH 

f $. 
0 
$ 

6 

LOG OF BORING 
loring Diameter: Boring Elevation: Boring 

8irrcheS 1486 feet No. 

2 h s  ix ha h a  and place of dnnmg With the passage of time 01 at an 
gashcmdiiions. BB-9 

Descriptions and Remarks 

AND: fine to coarse-grained, greenish-brown (2.5Y-414) slightly 
toist, medium dense to dense, micaceous, slightly silly 

D 35 feet, mostly medium to coarse, sub-angular sand, slightly 
mist, loose layer at 35 to 37 feet 

D 40 feet, dense, gravelly, Clayey SAND 

OLD ALLUVIUM (Qalc D 40.5 feet, weathered bedrock 

iRAN0010RITE: weathered. coarsely crystalline 

I 45 feet, becomes very difficult to drill and less weathered 

CRYSTALLINE BEDROCK (Kg 

ottom of boring at 48 feet. 

oie: 

1 No ground water encountered. 

1 Mo caving. 

1 Boring badditled and tamped. 

1 'SP' imf i i tes Standard Penetration Test. 

Menifee Valley Ranch, LLC 
PA 11-13 ._  . .  . .  . .  

. .  . .  . -  .. ~. . 

.. - _  - -  . . . .  

G6134-02 B-10.2 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 
lrvine. California 

. .  
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1 
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Soring Diameter: Boring Elevation: 
8 inches 1491.5 feet 

trill Rig: Boring 
No. CME-75 

tab Drilled: 
h& icg fs a raprasarrrh d s&su&ra corrlisars ax che lLDe and placa of &Ti. With the passege of lime or a1 any 

whconbitms. 

9IlW2Oa3 GDH 
BB-, LE 

u o  P 
2 s  

20 

21 

19 

20 

32 

23 

& 
$2 
& 

29.8 

23.8 

14.5 

10.7 

237 

22.5 - 

Descriptions and Remarks 

Siity SAND: fine- to medium-grained, yellowish-brown, moist at 1 
bot disturbed to about 24 inches 

Q 3 feet, more moisture and greenish-brown (2.5\14/3-4/4) 

Q 5 feet, more silty 

Q 6 feet, layer of !5andy SILT: greenish-brown, moist, firm, 
l l i c a m  

Q 10 feet, more sandy and less moisture, dense 

0 15 faet, more silty. more moisture 

0 20 feet, very moist and darker 

OLD ALLUVIUM (Qalo; 

3oottom of boring at 21 feet. 

vote: 

I )  No ground water encountered. 

2) No caving. 

3) Boring baddilled and tamped. 

Menifee Valley Ranch, LLC 
PA 11-13 -. . .. - .  - : 

.- .. 

Project No.: Figure No.: 
G6134-02 

GANICO Geotechnical ,  Inc. 
EARTH SCIENCE CONSULTANTS 



€-W 
m8X7 

DESCRIPTION AND REMARKS 

SiHy SAND with Clay: &I% yeHowish-h.own. slightly moist to moist, upper 24 inches 
;c d i m  

OLD ALLUIVUM (Qalc 

Silty SAND with Clay: fine- to coarse-gmined, dark yellowish-brown, slightly moist to moist, 
dense, m e  poorly developed day peds; very silty ;C 

OLD ALLUVIUM (Qalc 
Ir 

Boltm of pit at 6 feet 

Note: 

1) No caving. 

2) Pit baddined and tamped. 

Partial recovery 

rv: GDH 
9/mm Test Pit Number 

TPN-2 I 
SAND: fine- to medium-grained, brown (10YR-4/3), moist, medium dense but with som 

base pockets to 3 feet 

f%mkhhn+rn (25Y4/3) YOUNGER ALLUVIUM (ad, )?  
l a w  SAND: f- to coarsegmmea yail OWISh-bIQwn (1 OY H - 4 4 4 6 )  slightly moist to moist, . 

dense, some Udn cemented byes and lenses, some day ped 
davelapm enl OLD ALLUVIUM (Qalo) 

Bottom of pit at 7 feet 

Note: 
1) l.Eo caving. 

2) Pit baddilled and tamped. 

IMenifee Valley Ranch. U C  
IPA 11-13 

I 
GANICO GEOTECHNICAL, INC. Date: June44 

IM: 
- EARTH SCiENCE CONSULTANTS Project No: Figure No. 

G6134-02 B-12 

I' 



LOG OF TEST PITS 
surface &vation: 1464.4' GDH 
pit Orientation: E-W Daw 9/4/2003 

Pit Dimensions: at15x6' Equlpnaent: Backhoe TPN-3 
Test Pit Number 

- 
sa IleSI I - 

I I 

u 
I3 

I 
1 
1 
I 

itorientation: E-W 
it Olmensicns: mSXr 

- -  
Bottom of pit at 7 feet 

Note: 

2) Pit baddfiled and tamped. 

- -  
-10- 

1) plo caving. - -  
- _  
- -  
- -  
-15- 

Menifee Valley Ranch, U C  
PA 11-13 

GANICO GEOTECHNICAL, INC. Date: June44 
EARTH SClENCE COHSULTANTS Project No: Figure No. a: 

G613442 B-13 

DESCRIPTION AND REMARKS 

SC ciayey SAND: line- to medium-gralned, brown, moist, disturbed to 24 inches 

Silty SAND: fine- to coarsegrain&, dark yellowish-brown (10YR-4/4) poorly developed ped 
surfaces. slightty moist to moist, dense SM 

OLD ALLUVIUM (Qalc 

Bottom of pit at 6 feet 

Note: 

1) No caving. 
2) Pi barnled. 

LoggdBy: GDH 

Equipment: Backhoe TPN-4 
Date: 9/4/2003 Test Pit Number 



DESCRIPTION AND REMARKS 

Boottom of pit at 7 feet 

2) Pit baddilled and tamped. 

Test Pit Number 

I 
I 
I 
I 
i 

0 5 feet. some fine- sub.angufar gravel and more coarse sand, loose to medium dense, 
4.5 307.0\ ! w l m o i s l  YOUNGER ALLWIUM(Qal3 

- 5  
. . . .  . .  . .-.-. 
::::::;: sp . . .  -_- . *_ *_  _ . _ _  
-.:.:.:. - _ _ _  

- -  SAND: h e -  to amse,ngmined. light yellowish-brown, dry to slightly moist, mostly medium tc 
YOUNGER ALLUVIUM(Q~ 1) 

-.-.-.-. coarse. =-b-a-elh send. some fine gravel .... 
4.4 106.4 SM Silty SAND: fine to awse-gmined, greenish-bmwn, slightly moist to moist, medium dense - -  

YOUNGER ALLUVIUM(Q~~, ) 
10 

- -  
BoEtDm of pit at 10 feet. 

Note: 

1) Minor caving at 6 to 8 feet 

2) Pit badmfled and tamped. 

- -  
- -  
- -  
-15- 

Menifee Valley Ranch, U C  
PA 11-13 

June44 
Figure No. 

a 1 GANiCOGEOTECHNiCAL,iNC. 
. .  EARTH SCtENCE CONSULTANTS Project No: 

G6134-02 B-14 



- 
Datk. 

I 
I 
11 
1. 

DESCRIPTION AND REMARKS 

- -  
- -  
-10- 
- -  
- -  
- -  

-15- 

- -  

GANICO GEOTECHPJICAL, INC. Date: June04 
EARTH SClWCE CONSULTAWS Project No: Figure No. a* GS134-02 E-1 5 

iC Clayey SAND: fine- to m e - g r a i n e d ,  dark yellowish-brown. moist, disturbed to 24 inches I 
Snty SAND: fine- to amse-gmined, dark yellowish-brown, slightly moist to moist, dense, 
m e  poorty developed day peds iM 

Q 6 feet, more moisture and more sitty 
OLD ALLUVIUM (Qalc 

Bottom of pit at 7 feet. 

Note: 

1) No caving. 

2) Pit backfilled and tamped. 

I 

b. GDH 

9/412003 Test Pit Number 
I TPN-8 

Rottom of pit at 6 feet. 

Wte: 

1) plocaving. 

2) Pit backfilled and tamped. 

Menifee Valley Ranch, U C  
PA 11-13 



LOG OF TEST PITS 
I 

ufiamElevation: 1482' bgg&By. GDH 
ItOdentation: E-W Date: 914/2003 Test Pit Number 

Pit Mmensions: 2xlSxlO' Equipment: Badhoe TPN-9 
Ground WE I: Samples 

I; 

I: 2 
I 
I I L  
I 
I 
I 
I 

0 DESCRIPTION AND REMARKS 

St@y SAND: fins to coarse-grained, dark yellowish-brown to dark brown (lOYR-4/3-3/3) 
mdst, dense, m e  pimrty developed day peds 

0 7 feet, slighUy cemented, coarse-gmined sand with clay 

Q 8 feet, Silly SAND: moist. dense 

Bottom of pit at 10 feet 

Note: 

1) No caving. 

2) Pit baddilled and tamped. 

Logged- GDH 
Oab:  911 moo3 Test Pit Number 

TPN-10 

- 
- 

- 
PA 11-13 

GANICO GEOTECHNICAL, INC. Date: June-04 
EARTH SCiENCE CONSULTANTS Project No: Figure No. 

G6134-02 B-16 

YOUNGER ALLUVIUM (ad, ) 

silty SAND: fins to coarssgrained, dark yellowish-brown to dark brown (1 OYR-3/4-3/3), 

Bottom of pit at 6 faet 

2) Pit backtilled and tamped. 



LOG OF TEST PITS 
rtscaEtevaticn: 1491.5' Legged& GDH 

Pitorientation: NWW Date: 911 612003 Test Pit Number 
TPN-11 

itorlentabian: N-S 
itDimensiorts: 3X18x14' 

DESCRIPTION AND REMARKS 

Q4feet.moresandyandcoarser 

Test Pit Number 

5itty SAND: fine- to marse-grained, yellowish-brown, slightly moist, loose, moderately to 
fery porous, rodent M e s  to 4 feet deep; some scattered, very weathered granodiorite 
mbbles and few small bouMers 

Q 3 feet, slightfy dayey and slightty to moderately porous and dark yellowish-brown (1 OY R- 

Q 4 feet. smaIl. soft granodiorite boutder 

0 7 feet, slighliy ponxrs and slightly moist, medium dense 

Q 9 feet. less dayty 

irerysandy matrix 

114-314) 

0 10-1 1 feet, m e  modemteiy well rounded, soft to hard, granitic cobbles and boulders wi 

COLLUVIUM (Qcc 

GRANODIORITE: coarsely ctystaiIiie. weathered. greenish-brown to light gray 

I 
Bottom of pit at 14 feet plots: 

CRYST- 

1) No caving. 

2) Pit baddined and tamped. 

URlV Menifee Valley Ranch, U C  
PA 11-13 

GANICO GEOTECHNICAL, INC. Date: June-04 
EARTH SCIENCE CONSULTANTS Project No: Figure No. 

661 34-02 B-17 

I 
- 



453.4' 

urfece Elevation: 1451498' L n g H B y .  GDH 
itOrientation: N35W Date: 911 6mo3 

Pit DimensTons: 3xlm Equipment: Backbe 
Grwrtd watar Depth: N o n e  Encountered 

~ Date: 

Test Pit Number 
TPN-13 

DESCRIPTION AND REMARKS 

Silty SAND: fine- to coarse-gmined. yellowish-brown, slightly moist, loose, porous 

Q 3.5 feet, dightty to moderately porws, dark yellowish-brown and slightly clayey; some 
scattered, soft weattiered granodiorite cobbles and boulders 

COLLUVIUM (Qco 

CRYSTALLINE BEDROCK (Kg 

GRANODIORITE: coarsely qstailine, weathered, yellowish-brown to light gray 

W m  of pit at 8 feet 

Note: 

I )  No caving. 

2) Pit badrmled and tamped. 

3DH I 
911 6/2003 I Test Pit Number 

TPN-14 I 
I 

Silly SAND: fine- to coarse-gfained, yellowish-brown, slightfy moist to moist, disturbed to 24 
inchas 

0 2 feet. becomes dark yeIk~wish-brown (10YR-3/4) and slightly clayey with some poody 
&veloped day ped urrfaces; moist, moderately porous 

8 4 Ceet less dayey. more Sty. moist medim dense and dark brown (10YR-313). slightly porous 

Q 6 feet. more sandy and less Wtvre 

OLD ALLUVIUM (Qalc 

Bottom of pit at 7 feet. 

Note: 

1)Nocaving. 

2) Pit backfined and tamped. 

IMenifee Vailev Ranch. LLC 

GANICO GEOTECHNICAL, INC. Date: June-04 
EAKlH SCIENCE CONSULTANTS Project No: Figure No. 

G613442 B-18 

I 



itorlenestim: N-S 

it Dimurrbns: 3xloXi7' 

LOG OF TEST PITS 
I 
1; 
Ii 1 

I, 

urface Elevation: 1498.3' -By. GDH 
it Orientation: E-W w. 9/16120113 Test Pit Number 
it Dimensions: 3~10x7' Equipntent: Backhoa TPN-15 
rwnd water Depttr: None Enxwntered 

1; 
I- 

1- 
I 
I 
I 

- 

1 
DESCRIPTION AND REMARKS 

jM Silty SAND: fine- to coarse-gmined, yellowish-brown, slightly moist to moist, disturbed to 24 
inches 

Q 2 feet, moist 

Q 4 to 515 feet, some subtile thin lenses of dark brown Silty SAND with Clay 

Q 5 feet, few subangular graveb YOUNGER ALLUVIUM (Qah ) 

Silty SAND: fine- to coane-gmined, greenish-brown (2.5Y-4/3), moist, medium dense to 
dense 

OLD ALLUVIUM (Qalo 

Bottom of pit at 7 feet 

Note: 

1) No caving. 

2) Pit backtilled and tamped. 

?r: GDH 
9/16/2003 I Test Pit Number 

I 
I 
I 
I 
I 

;M Silty SAND: fine- to coarsegmined, slightly moist to moist, disturbed to 24 inches 

Q 2 feet, moist Saghtty clayey and darker 

@ 3 feet. less clayey 

€0 4 to 5 feet, fine to coarse SAND with some very thin dayey sand lenses and some fine, 
subangular gravel 

Silly SAND with Clay: fine- to awre-grained, dark greenish-brown (2.5Y-4/3), moist, 
medium dense to dense 

$9 6 feet. SligMfV cemented 

YOUNGER ALLUVIUM (Qal, ) 

jhAl 

OLD ALLUVIUM (Qalo) . 
Bottom of pit at 7 feet 

Note: 

I) No caving. 
2) Pit baddilled and tamped. 

1 

Menifee Valley Ranch, U C  
PA 11-13 

GANICO GEOTECHNICAL, INC. Date: June44 
EARTH SClENCE CONSULTAHlS Project No: Figure No. 

66134-02 6-1 9 

I 



Test Pit Number 

DESCRIPTION AND REMARKS 

I I I 

3 SW Silly SAND with CXar dark yetlowlsh-brown, slightly moist to moist, disturbed to 24" 

Silly SAND: fine- to coarse-gmined, moist, dark yellowish-brown (lOYR-3/4), medium dens 
slightly pomus, some tin irregular lenses of dark brown Silty SAND with Clay 

Q 5 feet. more silty. moist 

0 8 feet, 6 to 12inch layer or lens of fine to corse SAND 

YOUNGER ALLUVIUM (Qal, ) 

101-----11--1111-011-------- 

Q 9 feet. areenish-brown. more sib and moist OLD ALLUVIUM I Q ~ ~ O '  A 

Bottom of pit at 10 feet 

Note: 

1) No caving. 

2) Pit baddilled and tamped. 

LoggadBy: GDH 

Equipma& Backhoe TPN-18 
Date: 9/1612003 Test Pit Number 

Bottom of pit at 8 feet 
Note: 

1) No caving. 

2) Pit baddined and tamped. 

Menivee Valley Ranch, U C  
PA 11-13 



ma: None Encountered 

LOG OF TEST PITS 
GDH 

)ate: 911 6Roo3 Test Pit Number 
iquipmenl: Backhce TPN-19 

DESCRIPTION AND REMARKS 

f l & l t y  SAND: fine- to azarsegrained, yellowish-brown, disturbed and blocky to 24 inches 

Q 2 to 3 feet, slightly dayey and slightly to medium porous 

Q 3 feet, Qtker and moist; some thin, dark brown lenses 

YOUNGER ALLUVIUM (Qal, ) I 
~ 

;M Silty SAND: fine- to coarse-gmined, dark yellowish-brown to dark brown (10YR-3/4-3/3) 
moist, dense, m e  very poorty developed clay ped: OLD ALLUVIUM 

Bottom of bring at 7 feet. 

Note: 

2) Pit hackfined and tamped. 
1) No caving. 

-By: GDH 

I q u i p r n  Bad(h00 TPN-PO 
w 9/17120[133 Test Pit Number 

Silty SAND: fine to rnediumgrained. dark yellowish-brown, slightly moist to moist, disturbe 
to 24 inches 
@ 2 feet. moist, mom silty 

8 4 5  faet, fine- to medium-gmined, dark yellowish-brown 

YOUNGER ALLUVIUM (Qal, ) 

Bottom of pit at 8 feet 

Noti?: 

1) No caving. 
2) Pit ttaddXled. 

I 

Menifee Valley Ranch, U C  
PA 11-13 

2 

GANICO GEOTECHNICAL, INC. Date: JUne-04 
- EARTH SCfENCE CONSULTANlS Project No: Figure No. 

66134-02 8-21 

1 AI:-* 
I' 



LOG OF TEST PITS 
est Pit Number 

DESCRIPTION AND REMARKS 

43 1.5 feet. more &yey and some poorly dev 

8 5 feet. mora silty, more moist and fine- to medium-grained, some dark gray-brown clay 

Bottom of pit at 7 feet. 
Note: 

1) No caving. 

2) Pit bacMilled and tamped. 

-By: GOH 
Date: 9/17Roo3 Test Pit Number 
Equtpmern Backho@ TPN-22 

I 
.... 

Silty SAND: fine to coarre-graiained, dark yellowish-brown, slightly moist to moist, disturbed 
to 24 inches, sligMiy dayey to 2 feet 

@ 2 5  feet, more sandy. sllghtfy ponws 

OSfeet.mo~esandy 

Y 

Bottom of pit at 7 feet 

W e :  

1) No caving. 

2) Pit baddilled. 

M e 6 6  Valley Ranch, LLC 1 PA 11-13 

GANICO GEOTECHNICAL, INC. Dab: June-04 
Project No: Figure No. EARTH SCIENCE CONSULTANTS 

G613442 8-22 



-4- 

LOG OF TEST PITS 
Test Pit Number 

- 

mtered 

93.1 

101.: 

- 

I 
DESCRIPTION AND REMARKS 

‘M Silty SAND: fine- to coane-gmined, dark yellowish-brown, slightly moist to moist, disturbed 
to 24 inches 

Sligtrtfy dayey to 2-5 feet 

Q 5 feet, more silty and dark brown (10YR-3/3) and finely micaceous, more moisture 
YOUNGER ALLUVIUM (Qal 1) 

I 1 ...-- I I I I I I I - . . -C-- l . -9. . -9--  

I Q 6 feet, more moist and medium dense to dense OLD ALLUVIUM (Qalo) 

I 
Bottom of pit at 7 feet 

Note: 

1) No caving. 

2) Pit backtilled and tamped. 

3) ‘N’ indicates nudear gauge test. 

4) “JM *dcates nudear gauge test and ring sample. 

I 
IF GDH 

911 7/2003 Test Pit Number 
TPN-24 I 

I, 
I- 
I 
I 
I- 

I 
GANICO GEOTECHNICAL, INC. Da-: June44 
EARM SCiEEfCE COpistlLTAEcrs Project No: Figure No. 

66134-02 8-23 

I& 

iM Silty SAND: fine to medium-grained, yellowish-brown, disturbed to 24 inches, slightly clayey 
to 25 feet 

Q 2.5 feet. more moistUre. slightfy porous to 5 feet and more silty 

@, 6 feet, more sandy YOUNGER ALLUVIUM (Qat J 

Battom of boring at 7 feet. 

Note: 

1) No caving. 

2) Pit baddiiled and tamped. 

3) ‘N’ hckates nuclear gauge test 
4) “1M indicatzs nudear gauge test and ring sample. 

I 

lh4enifee Valley Ranch, U C  
IPA 11-13 

c 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PggBdBy GDH 
m: 911 7Roo3 

:quipment: Backhoe 

ISrfaceElevetion: 14682 
itorierrtetion: N-S 

it Dimendons: 3x12~7' 

Test Pit Number 
TPN-25 

it orientmion: 

LOG OF TEST PITS 

Test Pit Number 

Menifee Valley Ranch. U C  
PA 11-13 

I 

G6134-02 1 -  8-24 



LOGS FROM GANICO INVESTIGATION 

PROJECT G64.33-02 

DATED 2/23/04 - 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

.. 1 

- - - 
c 

GANICO Geotechnical, Inc. 
EARTH SUENCE CONSULTANTS 

~r l l l  Rig: 

late Drilled: 
CME-75 

9r212003 GDH 

P r o m  No.: IFigure No.: 

* $ 
3 :  

15 

14 

32 

21 

28 

24 

N&* 

\ 

& 
$2 

00.6 

23.3 

26.0 

18.5 

17.4 

16.7 

LOG OF BORING 
loring Diameter: Boring Elevation: Boring 

8 M e s  1471.2 feet No. 

Descriptions a n d  Remarks 

Snty SAND fine- to coarse-grained, yellowish-brown, slightly moist, 
upper 2 feet disturbed 
0 3 feet, more silty and fine- to medium-grained and greenish-brow 
(25v-56) and some pale yellow carbonate stringers, loose, very 
molst .: . 
Q 5 feet, sIightly moist and dense 

Q 7 feet, fi ne- to coarsegrained and slightly cemented, dense 

0 10 feet. less sandy and noncemented and some fine gravel-size 
wkuyjular dasts, sflghtly moist, dense 

0 15 feet, more silty, some brown (7.5YR44) moffling, moist, 
nedium d e w  to dense 

0 20 feet, dark yellowish-brown (10YR44). slightly moist 

0 25 feet. &ark yellowish-brown, dense 

Menifee Valley Ranch, LLC 
PA 1-10 . . . .  . -  

.. . _  ~ 

- . . .  . ... 
. . .  . . _ .  - .  . . ..' . _ - _ _  . - - .  . _ - -  -. ~ 

B-9.1 I G6133-02 I Im'ne. Califorria 



LOG OF BORING 

. .---: 7. - .:- I - _  . . -..- -. - - .  . -  . .  - 

GANlCO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 

. IMne,Wiornia 

Drill Rig: 

Date Drilled: 

Menifee Valley Ranch, LLC 
PA 1-10 

Project No.: Figure No.: 
G6133-02 8-9.2 

I 
I 0  -1 I 

9/21200(3 GDX 

h c 
5 :  
0 

5 5 1  

e 7  

a=74 

toring Diameter: Boring Elevation: Boring 
8 indies 1471.2 feet No. 

Descriptions end Remarks 

IL Q 30 feet, Sandy SILT: moist, stiff 

Q 31 feet, fine- to coarsegrained Silty SAND: dark yellowish-brow 

-- 

Q 35 feet, darker (10YR-34 to 4/4), moist 

Q 36 feet, less silty and very moist 

M Q 40 feet. saturated 

Q 46 feet sligtttty cemented and less moisture 

OLD ALLUiVlJb - 
Battwn of boring at 46.5 feet 

Note: 

1) Ground water level at 40 feet. 

2) eilirror caving below 40 feet 

3) Boring baddilled and tamped. 

SP Wsas Standard Penetration Test. 



I 
I~ ,ill Rig: oring Diameter: Boring Elevation: 

8 h d t e ~  1496 feet 
- 

M E - 7 5  
ate  Drilled: 

Boring 
No. 

9KY2003 GDH 

r 

I 

I 

c 

! 

2 

9 

5 .  

gk  

$2 
& 
- 

Q5.6 

27.8 

232 

17.4 

21.5 

22.1 

21.9 

LOG OF BORING 

BA-9 k ia k e mmsmallmd subsrntaoe ondhkns 81 Ihe tlme and pkm d dmpmg. Wi(h (he passage of bme or at an 
geshaau5i  

Descriptions and Remarks 

~ 

ilty SAND: fine- to coarse-gmined, yellowish-brown, moist, very 
lty. dsituM to 24 inches 

3 feet, mottled to 3.5 feet 
FILL 

.: . 

irty SAND: fine- to coarse-gm'ned, dark brown (10YR-3/3), moist 

t 5 feet, coarse sand. layer, dense 

t 5.5 feet, Silty SAND: moist 

D 7 feet, more silty and slightly clayey, more moisture, dense 

1 10 teet, very moist, very silty, dense 

D 15 feet. dark yellowish-brown (10YR44), moist and less silty, 
m e  fine, sub-angular gravel, dense 

P 20 feet, some dark brown mottling (7.5YR-4/4), slightly moist to 
mist dense 

3 25 feet, darker. brown ( 1 0 Y R 4 ) ,  slightly moist, dense 

Menifee Valley Ranch, LLC 
PA 1-10 

. . .  ~ .. _:. ._ . . . . _  . .- .. -... ' . .  . -  - . . . .  . .. . .- 

B-10.1 G6133-02 

-- _ -  . 

GANICO Geotechnical, Inc. 
EARTX SCIENCE CONSULTANTS 

. lMne,Cafifomia 
. . .-:. 



LOG OF BORING 

oate Drilled: 
9R/2o(K3 GDH 

loring Diameter: IEorlng Elevation: I Boring 
8 inches I 1496 feet No. 

Descriptions and Remarks 

P 30 feet, less silty and less moisture, dark yellowish-brown 

.. . 
D 35 fast. less silty, dark yellowish-brown 

B 40 feet very moist and more silty, still dark yellowish-brown 

P 45 feet, moist darker 

OLD ALLUVIUM (Oalo: 

lottom of boring at 46.5 feet. 

Iota: 

) No ground water enmntered. 

) k! caving. 

) m g  baddilled and tamped. 

Menifse Valley Ranch, LLC 
PA 1-10 . .  

~ ._ . .  
- _  . - -  . ..-e- - I 

.-.* . . 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS Project No.: Figure No.: 
Irv’ns, California G6133-02 B-10.2 . _  .._ . -  _ _  . - . . - - - . - - - * -  - 
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1 - . e  

I .  
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I - -  
I .  
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I 
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LOGS FROM GANICO INVESTIGATION 

PROJECT G6130-02 

DATED 12/04/03 



7ffhBX3 RTH 

.--  . - .. - . _ I .  . 
. ._ - . -  . .- .. ._ _. . - . .. . -. - _  . ~ - -: _- - - .  . 

- -  GANICO Geotechnical, Inc. 
EARlH SCIENCE CONSULTANTS 

-.-_ ~ ~ lrvina, California 
. . ". . -  I, 

W12" 

Menifee Valley Ranch 

Project No.: Figure No.: 
G6130-02 8-3.1 

31112' 

5Q19' 

iQ18' 

4.5 

B.0 

6.8 

t 0.4 

10.9 

1.8 

119.2 

115.8 

IS.7 

122-0 

I1 7.4 

119.6 

LOG OF BORING 
loring Diameter: Boring Elevation: Boring 

8 M e s  1474.5 feet No. 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L 

. -  . . ,- : - -  . .  
.- -.. i . - .  - . . - : .  . -  - _ _ _ .  

.<..A _ .  
. - -  . _  

GANICO Geotechnical, Inc. 
. . -  

._ 
. _  ~ _ -  ._ -. . EARTH SCIENCE CONSULTANTS 

Irvine, California 
.. . . ~ --y 
.~ . .- . - _ -  -. .- .. . .  

LOG OF BORING 

Standard Pacific - Phase II 
Menifee Valley Ranch 

Project No.: Figure No.: 
G6130-02 8-3.2 

)rill Rig: Boring Diameter: Boring Elevation: Boring 

)ate Drilled: 
Mobile E53 8hCileS 1474.5 feet No. 

15 



LOG OF BORING 

. .  . *- 
. .  

. . . .  . _  
- _ -  -1 

- -  - ._-.-- . 
. -  ~ 

- _  .~ 

- _  

~. GANICO Geotechnical, Inc. 
. . _  -. EAFtTH SCIENCE CONSULTANTS 

. Iwine,Caliimia 
. .  ... 

.. ._ ._-- . - .. . 

7/11Rooo GDH 

Menifee Valley Ranch 

Project No.: Figure No.: 
G6130-02 6-9.1 

37 

30 

n 

.4 

-0 

.6 

0.7 

175 

14.6 

20.7 

15.7 

loring Diameter: Boring Elevation: Boring 
8 M e s  1480.2 feetU No. 

BN-A 

Descriptions and Remarks 

;illy SAND fine- to medium-grained, yellowish-brown, slightly m o i l  
8 inches disturbed, medium dense 

ALLUVIUM (Qal, 

iiHy SAND: fine to coarse-gmined, brown (10YR43 to dark grayid 
lmwn 10YR42). moist, trace of day, dense 

P 12 feet ,more silty and greenish-brown (2.5Y43), moist, dense 

P 15 fe3et, more moisture 

9 18 feet, some very dark grayish-brown clay film and some 
&itad angular, fine gravel; dense 

B 18.5 feet slightty cemented 

B 25 feet, dark yellowish-brown and slightly cemented, damp to 
rmkt dense 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

- 

3oring Diameter: Boting Elevatlon: 
8 inches 1480.2 feet 

trill Rig: 

tate Drilled: 
WE-95 

7tl1Roo3 GDH 

Boring 
No. 

EN-R 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 

Descriptions and Remarks 

Project No.: IRgure No.: 

_ _ ~  ~ ~~ 

Q 3b feet. more silty, slightly cemented, partial SPT sample (12') 

._ . 
OLD ALLUVIUM (Qalo; 

h d y  SILT: dark yellowish-brown, (10YR4/4), moist, very stiff, 
inely micaxous 

0 40 feet, Clark yellow-brown, moist, very stiff (first 12' SPT was 
dug matariai); more sandy 

8 50 feet, dark yellowish-brown, very sandy, very stiff 

. .  . - -  . . -  . .-. ._ . 
-. . . -  . . .. - - -  .. 

Standard P W i c  - PhGell- 
Menifee Valley Ranch I 

Irvine, California 9-9.2 I G6130-02 



LOG OF BORING. 
loring Diameter: Boring Elevation: 

8 inches 1480.2 feet 

7114Ro(x3 GDH 

Boring 
No. 

Wasa~rherjmamd plaw d W g .  With the passage of time or at any 
Rgashmndiokns. 

BN-8 
R(1w-2 

Descriptions and Remarks 

EARTH SCIENCE CONSULTANTS Projest No.: 
Iwine.Califomia . G6130-02 . _  .._ . . .  . -  . .  

D 60 feet, very moist, trace of clay, very micaceous 

Figure No.: 
8-9.3 

P 65 feet, less sandy, very stiff 

P 65 feet, sandy and saturated 

OLD ALLUVIUM (Qalc 

ottom of boring at 70 feet, 

lote: 

) Seepage at 68 feet 

) M-ft. Schedule 40,T slotted PVC pipe and 50 feet of solid cash 
laced and backfilled with 83 sand to 40 feet and 4-ft. bentonite chip 
eal and backfill completed with native materials. 

) Ground water level at 55 feet on 7/17/03; ground water level at 
4.8 feet on 9/10/03; gorund water level on 11/20/03 54.7 feet. 

,P indicates Standard Penetration Test 



LOG OF BORING 
3oring Diameter: Boring Elevation: 

8 inches 1466.3 feet 

7 l 1 ~  GDH 

Boring 
No. 

msmtaih cd- ca%Sms ~1 &a time and placa of drllGng. With the passage of bme or at any 
BN-9 
MW-3, 

Descriptions and Remarks 
. -  

- - - _ _  - - _ _  ... ~ _ _  - . . -  
. _ _  - _  - _  _ -  ~ 

~ . . .*-.- -*- - . - - - -  . - 

._- _ _  
GANICO Geotechnical,  Inc. 
EARTH SCIENCE CONSULTANTS 
IrvIne. Califaha 

-. - 
._ . . .- . 

S i  SAND: fine- to medium-grained, yellowish-brown, damp, 
Siturbed b 18 inches 

Standard Pacific - Phase I I  
Menifee Valley Ranch 

Project No.: Figure No.: 
G6130-02 B-10.1 

@ 3 feet dark yellowish-bro\yp. (10YR4/4), damp to moist 

@44etverysandy 

@ 7 feet dark yellowish-brown to dark brown (10YR4/3), slightly 
xmented 

0 10 feet, fine- to coarse-gmined and some dark grayish-brown 

0 10.9 feet, Sandy SILT layer, moist and very stiff 

jtaining 

0 15 feet. less silty and fine- to coarse-gmined, damp, dense, some 
lark graybrown staining (10YR-4/2) 

0 20 feet rnore silty 

0 25 feet very silty and dark yellowbrown, dense, very finely 
fninimceorrs 

InditssNoRecover 



LOG OF BORING 
Soring Diameter: Boring Elevation: 

8 inches 1466.3 feet 

t- 

Boring 
No. 

v14-1Yw GDH hb Im is a mpesmAm d s&tsdxm om&ims aha time and place ol dnirig. With the passage of time or a1 any 
Ingeshrmdrrkns. 

k 7 4  

BN-9 
MW-3 

. ... 
.I - _  - . .  _ _ -  - . . . .  

. -  
~~ .~ 

. .  ._ - . .  . 
. . . ... 

-. .__ . 

GANICO Geotechnical, lnc. 
-. _ _  ~ 

EARM SCIENCE CONSULTANTS 
Irvine, California 

.. - . .  . .  

Menifee Valley Ranch 

Project No.: figure No.: 
G6130-02 B-10.2 

Descriptions and Remarks 

€0 30 fmt very silty, few, coarse angular grains, moist, dense 

OLD ALLUVIUM (Qalc 

jandy SILT: dark yellowish-brown (1 OY R 4 4 ) ,  moist, very stiff, finel 
ni-; some silty sand layers or lenses 

D 40 feet, dark yellowish-brown (10YR44) to brown (1OYR 4/3), 
rery moist 

OLD ALLUVlUl 
Silty SAND fine- to medium-grained, dark yellowish-brown, moist, 
f e w .  very silty, micaceous, some scattered, carose sand and 
mes or layers 



1 LOG OF BORING 

.: . 

Drill Rig: Boring Diameter: Boring Elevation: 

Date Drilled: 
WE-75 8 t*s 1466.3 feet 

- Thisbgtsarepr 
- .  . d albaRteDBawSia~~am thne and ptaceof&iihg. With the passage of tlme or at any 711yMa3 GDH 

I 
! x k b c a c k e a r h e r e m y b e ~ ~ h a m W m s  

Bottom of boring at 70 feet. 

Note: 

1) Ground water at 60 feet at end of drilling. 

2) 20' of Schedule 40, Pinch slotted PVC pipe and 50 feet of solid 
casing @aced and backfilled to 40 feet with #3 sand and 4 ft. 
bentonite seal and then backfilled to surface with native soil. 

3) Ground water level at 42.1 feet after 4 hours. 

Boring 
No. 

BN-9 
(MW-3 

4) Ground water level at 42.4 feet on 7/17/03; ground water level at 
422 faet on 9110103; ground water level on 11/20/03 42.2 feet. 

SP indicates Standard Penetration Test 

_ -  Standard Pacific - Phase I I  
~ . .. . --. ... . . - 

._ - _ _ _  .- - - _  : . . . Menifee Valley Ranch - -_ ._ 
. _- ._ 

I' 

G6130-02 B-10.3 

GANICO Geotechnical, Inc. 
EARTH SCIENCE CONSULTANTS 
Itvine. California 



I .  

LOGS FROM 

G. A. NICOLL & ASSOCIATES, INC. INVESTIGATION 

PROJECT B3892-01 

DATED 8/26/88 



~ o i  .a  

117.2 

- -  

122.1 

-- 

- 

- - .  

115.5 

123.4 

Description and Remarks 

ASSOCIATES, INC. 

Clayey SAND: fine- to medium-grained, dark 
yellowish-brown, slightly moist to 4 feet, 
moist at 5 feet, medium dense to dense: upper 
1.5 feet disturbed by discing 

@ 10 feet, some white carbonate and more dense, 
still moist, some mottling 

ALLUVIUM 

- - - - - - - - - - - - _ _ _  
Silty SAND: fine- to coarse-grained, dark yellc 
to reddish-brown, slightly moist, dense 

ALLUVIUM 
- - - - - - - - -- - - - -- 
SAND: medium to coarse-grained, medium yellow- 
ish to-grayish-brown, slightly moist, dense, 
generally subangular to angular grains of gran- 
itic rock ALLUVIUM 

-------------- 
Silty SAND: fine- to medium-grained, reddish- 
brown, slightly moist, dense; some gravel 
present 

_ .  

@ 39-40 feet, coarser-grained 

Bottom of Boring at 40 feet. Notes: 
1) No ground water encountered. 
2 )  * indicates partial recovery. 
3) Borins backfilled. 

ALLUVIUM 
1 -  



Logged By: GDH 
Date: 7/28/88 
Equipment: Backhoe 

ENGI N E E RI NG 
Classification and Description 

Clayey SAND: finelto medium- 
grain, grayish-to dark 
yellowish-brown, dry to 1 feet 
becoming slightly moist, . 

medium dense, slightly porous, 
grades to silty sand 

Silty SAND: fine-to medium- 
grain, dark yellowish-brown 
(10YR4/3.to 4/41, slightly 
moist, becoming moist at 
5 feet, medium dense to'dense 
slightly porous 

at 8 feet, more moistandcoarse: 
grained 

at 9 feet, dense and fine-to 
coarse-arain sand 

- O F  TEST PIT 
rface Elevation: 1509f feet 

G. A.'NICOLL & ASSOCIATES, INC. 
sao-u ecacurc  CCIU~III V A Y V C  '0-1 1 

~~ 

Bottom of pit at 12 feet 
Note: 1) No caving 

* 2) Pit backfilled 

Test Pit Number 
T- 5 



1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 

LOG OF TEST PIT 
urfoce Elevation: 15092 feet 
'it Orientation: N-s 
it Dimensions: 2x15~12 feet 
roundwoter Depth: None encountered 

G.EOLOGICAL 
Clossif ication 

and 

Description 

5 

IO 

15 

~~ 

Logged By: GDH 
Date : 7/28/88 
Equipment : Backhoe 

ENG I N E E RI NG 
Classification and Description 

Clayey SAND: fine-to coarse- 
grain, dark brown to dark 
yellowish-brown, slightly mois. 

. fnedium' dense "upper '1.5 :loose 1) 
,- slightly. porous . 

- c  - .  
Silty SAND: fine-to medium- 

grain, dark' ydllow+sh-brown, 
~ slightly'moisf; medium dense; 
becomes moist at 5.'feet and a 

more dense and grayish-brown 
(1'0yR4/2)) .and'less porous 

at 10 feet, moderately well 
developed peds with 
clay coating . .  (lOYR3/2-3/.1) . 

at ll.S-feet, reddish brown 
.(1OYR4/4) with grayish-green 
inclusions (2.5Y4/4) 

Battom of pit at 15 feet. 
Note: 1) No caving 

2) Pit backfilled 

- _  
- .  

: 

6% G. A i N I C O L L  & ASSOCIATES, INC. 
€APT)( SCIENtL CONSULTANTS 

1 :Myershenif ee 

Test Pit Nun 
T-6 

. - -  Dote: August, 1988 
. I Roject No: Figure No: 

n-i 3 on __ n i 



LOG OF TEST PITS 
Surface Elevation: 1481f feet 
Pit Orientation: E-w 
Pit Dimensions: 2x15~10 feet 
Groundwoter Depth:None encountered 

GEOLOGl CAL I 1 

I 
I c 

~~ 

Logged By: GDH 
Date: 7/28/88 

Equipment: Backhoe 

Test Pit Number 
T-7 

EN GIN E ER ING 
Classification and Description 

Silty SAND : f ine-to 'medium- 
grain, yellowish-brown, moist 
loose to 2 feet, medium 
dense below 2 feet 

. 

at 4.5 feet, becomes slightly 
moist 

at 6 feet, becomes coarser and 
more dense 

at 9 feet, becomes reddish-brow 

8.4 

9.3 

Not: 1 
2 

- 
.Bottom of pit at 10 feet. 

No caving 
Pit backfilled 

A -  .c- c 
2 ; :  
n n c  

105. € 

94.4 

Logged By: GDH 
Date: 7/28/88 
Equipment: Backhoe 

Test Pit Number 

T-8 

Silty SAND: fine-to medium 
grain, dark yellowish-brown, 
slightly moist, upper 1.5 fee 
disturbed by discing, medium 
dense below; 

at 1.5-2.5 feet 12-inch diamete 
concrete irrigation line 
line was previously 
broken and filled with ! 

soil, line trends E-W 
at 5 feet, becomes more moist 

L and dense , 

Bottom of pit at 8 feet. 
Note: 1) No-caving 

2) Pit backfilled 

i 
f Myers-Menifee 

I I 

Date: August, 1988 

Project No: Figure No. 
G. A. NICOLL & ASSOCIATES, INC. 

3892-0'1 B-13 EARTH SCIENCE CONSULTANTS 



ENGI N E ER ING 
Clossificotion and Description 

Clayey SAND: fine-to medium- 
grain, dark yellowish-brown, 
slightly moist, loose to 
medium dense 
Silty SAND: fine-to medium- 
grain, dark yellowish-brown, 
slightly moist, medium dense 
to dense 

at 5 feet, becomes more moist 
at 7 feet, becomes lighter 

colored 
at 10 feet, becomes reddish- 

brown and more sil. 
and slightly porou 

at 12 feet, dense and less ~ O K  

Bottom of-pit at 15 feet; 
Noje: 1) No caving 

2) Pit backfilled 

Silty SAM): fine-to medium- 
grain, brown-, 'moist, medium 
dense below 1 feet, disturbed 
above 

at 4 feet, becomes more dense 
at 6 feet, becomes less silty' 1. at 9 feet, becoming more moist 
at'10 feet, becoming moredense 

and reddish-brwon 
with some light 
greenish-brown 
sandy inclusions 

Bottom of pit at 15 feet. 
Note: 1) No caving 

2) Pit backfilled 

Test Pit Number 

T- e 

i s  

Test Pit Number 
T-10 

11.6 

10.9 

111.8 

115.9 

- 
1 .Myers-Menif ee 



LOG OF TEST PITS 
urface Elevotion: 1496+ feet . 

Pit Dimensions : 2x15~10 feet 
Groundwoter Depth: None 

N-S 

rei3 

t l  

Surfuce Elevation: 1500-1503% feet 
Pit Orientation : . N45E 
Pit Dimensions: 2x12~10 feet 
Groundwater Depth: None 

Encountered 

COLLWIUPI 

I. - -  

I GRANITIC 

ENGINEERING 
Clossification and Description 

Silty SAND: fine- to'pledium- 
grained, brown, moist;at 1 foot, 
loose to 1.5 feet from discing 

SAND: fine- to coarse-grained, 
medium yellowish-brown, slightly 
moist to moist, loose to medium 
dense, slightly Silty 
@ 8 feet, becoming more Silty 

and medium dense and moist 

Bottom of Pit at 10 feet. Notes: 
1) Intense caving at 0-8 feet. 
2) Pit backfilled. 

;pi 

Y u 
0 
d. 

is 
P 

n 

Clayey Silty SAND: fine- to . 
coarse-grained, yellowish-brown, 
dry, loose; some rounded graniti 
boulders present at base 

GABBRO: fine- to medium-crystal- 
l i n e ,  medium greenish-gray and 
black, weathered 
@ 9 feet, very difficult to 

excavate 
\ 1 

Bottom of Pit at 10 feet. Notes: 
1) Fiinor caving at 0-3 feet. 
2) Pit backfilled. 

Test Pit Number 

T-11 

4 . 7  

Test Pit Number 

T-12 

1 .  Myers-Menifee 

Dote: Augbst, 1988 

Project No: Figure N.0. 
I 

R-1 C; 



LOG OF TEST PITS 

Project No: 
3892-01 EARTH SCIENCE COHSULTANTS 

Surface Elevation: 14685 feet 
Pit Orientation: E-W 

Figure No: 
B-16 

Pit Dimensions: 2x10~8 feet 
Groundwater Depth: 

I I 

I' 

c 

Logged By: GDH 

Date : 7/28/88 
G+Jipment: Backhoe 

EN GIN E ERlNG 
Classification and Description 

Silty SAND: fine- tdmedium- 
grained, yellowish-brown, moist 
at 1 foot, loose to 1.5 feet 
@ 3 feet, becomes slightly mois, 

and dense to medium dense 
and fine to coarse-grained 

@ 5 feet, dense 
@ 7 feet, becoming reddish-brow 

(7.5 YR 4/21, with some 
dark blue-gray oxide stain- 
ing on ped surfaces, moist L 

Bottom of Pit at 8 feet. Notes: 
1 1.  No caving. 
2 1 Pit 'backfilled. 

b- 

Silty SAND: fine- to medium- 
grained, yellowish-brown, dry 
to slightly moist, loose to 1.5 
feet, medium dense below 
@ 6 feet, becomes moist and 

@ 8 feet, becoming reddish-' 
. brown and more dense. 

more dense 

Bottom of Pit at 10 feet. Notes 
1 1  No caving. 
2) Pit backfilled. 

rest Pit Number 

T-13 

Test Pit Numbei 

"-14 

I . Myers-Menifee 
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LOGS FROM 

G. A. NICOLL & ASSOCIATES, INC. INVESTIGATION 

PROJECT 4746-07 

DATED MARCH, 1993 



LOG OF TEST PITS 
res? Pi? Number 

!38&-%.1) 

TP-5 

Surface Elevation: 1468f feet 
Pit Orientation: E-W 

'.pit Dim&: 14x2~9 
. Groundwater Depth: gzzuntered 

GEOLOGICAL 
- Clksifiwtion . 

* .. and 
- . Description 

E N G I N E E R I N G  
Clossification and Description 

Silty SAND: fine-to medium- 
grained, medium to dark brown, 
slightly moist, den'se, very 
porous 
@ 2 feet, fine. to coarse- . 

grained, reddish to greenish- 
brown, m e d i u m  dense 
@ 6 feet, medium to coarse- 
grained, with some fine sub- 
angular gravel 

5.9 

5.9  

'M 

I@ 7 feet, fine-grained, dense 
Bottom of Pit at 9 feet. 

. 

Notes : 
1) No caving. 
2) Pit backfilled. 

Test Pi? Number . .. Surface Elemtion: 1492'5-feet 
Pit Oriantotion: 
Pit Dimensions: 1 4 x 2 ~ 9  
Groundwaler Depth: None 

EncounterPd 
I 

Logged By: 
Date : 7/11/89 
Equipment: Backhoe ' TP-6 

Silty SAND: fine-to medium- 
grained. greenish-yellow-brown, 
damp, dense, slightly porous 
@ 4 to 9 feet, reddish-brown, 
fine to coarse-grained, damp to 
slightly moist, medium dense to 
dense 

3.4 

Bottom of Pit at 9 feet. . 
Notes : 
1) No ~caving. 
2 )  P i t  backfilled.. 

I Coscan California. Inc. 
I 

Date: March, 1993.  
Project No: Figure No: 

C. A. Nl.COLL & ASSOCIATES, INC. 

. 4746-b7 R-6 
EARTH SCiEHCE CONSULTANTS 

Date: March, 1993.  
Project No: Figure No: 

C. A. Nl.COLL & ASSOCIATES, INC. 

. 4746-b7 R-6 
EARTH SCiEHCE CONSULTANTS 



LOGS FROM 

GEOSOILS, INC. INVESTIGATION 
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BORING LOG 

GroSoils, Ins. 
U.O. =-&-E 

119. e 

129.5 

117.6 

111.4 

187.3 

126.3 

BORING 8-3 s-- - OF9 

DATE MCAVFITED 7-19-89 

SAWLE nmpp;ioe lb. e 3 e m  drop 

&jUrter Sreprae into h0h Strndrrd  Prnrtrrtion Test 

Qmfoilr, Inc. 
tlrnifrr R I s r r h  
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Sunplm - 

4J 
L 
\ 
8 
.3 
0 
4 
m 

88  

tlmifmr R m  

8 
L 
3 ;  
8" 

0 
E 
4 

l15.1 

ll8. 2 

8.9 

9.6 

14.7 

EORINa LOO 

U. 0. 392-A-RC 

BORING 8-3 SHE-- op 

DATE EXCAVATED 7-19-90 

Undirturbrd, R i m  Srmplm 

Description of tlrtirirl 

around urtmr m w u n b r r d  0 39' 
8mckfillmd e?-19-98 
* - Dirturbmd rrrnplr 
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GeoSoils, Ins. 

8 

4 
0 
I: 
6.6 

3. e 

4.9 

aORINQ LOO 

- 
U. 0. 3 9 2 - A - R C  

D A T E  EXCAVATED 3-20-98 

-LE = ~ ~ : 1 4 0  lb. 0 30. drop 

%Water Soeprge into hole Standard Pinetrrtian Test 

Undisturbed, Ring Sample 

bscriptibn' br M r t r r i r l  

QeoSoils, f n t .  
ttenifrr R a n c h  P L A T E  B-ll 



GmoSoilr, In=. 

PROJECT: 
Rmnifrm R a r r t t ,  

i' a 

BORINQ LOQ 

- 
u. 0. 398-A-RC 

BORINO 9-6 SHEEP- op 

DaTE EXCAUCITED 7-28-98 

. S&ppLE ni3p4pp;14l lb. 0 38" drop 

&$Urtmc Srrpagr into holm Strndrrd Pmnmtrrtion Trrt 

Undirturbmd, Ring Srmpim . 

. Discription nrtrrirl 

0 6 8 ' ,  Continued r w p r r  S O ' ,  moirt 

T o t a l  dmpth: 62' 
NO Qkrrnd u r t m r  m u n t m r r d  
Backfillmd 87-28-98 - Oirturbrd r r m p l r  



1 
I 
1 
I 
I 
I 
I 
I 
1 

I 
I 

EORINO LOO 

G r o S n i l r ,  Ins. 
u.0. 392-A-RC 

PROJECT: 
ttmnifrr R a m  

U r n i f r r  Rm& 

187. e 

11s. 1 

115.3 

119.6 

116. 1 

I27.7 

2.4 

7.6 

6.8 

9.6 

4.9 

8.9' 

19.3 

DATE EXCAUATED 7-83-90 

S-LE m ~ p ~ : 1 4 8  lb .  0 30" drop 

Strrrdrrd Pendrrtian list 

Undirturbrdj Ring Sample 

% Urntor Sorprga i n t o  h o l m  

D r s r i p t i o n  of M r t r r i r l  

. .  

0 2 9 ' .  Continuid mm p m r  u m y l  drnrr 



OS 

58 

66 

CraSoils, fno. 

PROJECT: 
ttmifrr R& 

Smmp 1 r 

U 
4- 

3- 
i 
0 

3: 

,. 

BORINQ LOO 

U. 0. 392-R-RC 

BORING B-11 SHEE*- e 
D A T E  W C A U R T E D  7-23-90 

SAMPLE M m H p D : 1 4 0  lb. 0 30” drop 

8 j U r t r r  S r e p r g r  into holm Sbrtdrrd Prnrtrrtion T r s t  

a Undirturkrd, Ring S r m p l r  

h u r i p t i o n  o f  nrtrrirl  

0 30’, S i l t u  SRND, reddirh brown, moist, drnsr; 
f i n r  t o  c01-1) 

Total drpth: 32’ 
N o  oround wter mnccruntrrrd 
E m c k f i l l e d  87-23-98 
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GeoSoils, I=. 

PROJECT: 
thnifoe Rl ls t t ,  

Menifea R a m  

114.7 

189.2 

116.9 

128.6 

122.9 

BDRX'NO LOQ 

- 
u.0. 392-A-RC 

BORINQ 8-12 s-2 - O H  

- DRTE EXCAVATED 1-23-98 

11.1 c(uWXur( <otDER): O l e ' ,  S i l t y  SRND, y r l l o u i r h  brown, 
.. m o i s t ,  drn r r ;  f im to c o i r s 8 p  o c u r i o n r l  u m r y  - m r s m  

\ 

T o t d  depth: 26' 
No ground u r t r r  entountered 
B l t k f i l l t d  97-23-98 - Dirturbrd s r m D h  

6-23 Qeofoi l r ,  IF.- 
PLAtE 

1 



GeoSoils,. I-. 

PROJECT: 
ttmnifrr Ranch 

- 
w. 0.  392-A-RC 

26 

24 

33 

34 

36 

ee 

0/4 

- - 

flmifrr R m  

il 
3 
U 
4- 

ay 
sg 
L a 

ta2.a 

123. a 
122. e 

t 3 S .  1 

120. e 

t19.1- 

6. a 
6.3 

6.9 

4 .1  

4.3 

19.3 

18.5 

DATE EXCWATED 7-24-98 

SAWLE NETnpp:i48 lb .  0 38" drop 

Standrrd Pmnetrrtian Test 

Undisturbed, Ring S r m p l r  

f$jtWItrr Srmpagr into h o l m  

OIIcription o f  flrtmrirl 

&.Li.UVXUH 'COLDER): ' 0 a ' ,  SiltU SAND, rrddish brown, damp 
l w s r  t o  m i u m  drrur; fine to cnrrrr 

.I.. 0 l', Contitturd as psr 0 '  
'-:*.: 0 a', Continuid as p r r  lo, occasional granitic grrurl 

0 3', Silty SAND, reddish brown, damp, 'medium 
dmnsr; finm to c o r ~ m ,  -on granitic grains 

0 S' ,  CMtinrrrd-am prr 3' 

0 le', Silty SRND, rrddimh brown, moist, urry drnrr 
fin. to cumurn, -on granitic grains 

0 8 0 ' .  Silty SRNO, yrllowirh b r o w n ,  moist, urry dmnrm; 
fine to w a r s m ,  intrrloyrrrd with blackish brown, 
dry, urry dmnsa; finm to corrsr 
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I 
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I 
II 
I 

i 

-BORIUQ LUQ 

1 
I 1  
I I  
! !  .. 

i 

tlmnifrr Rmnth 

DCITE M C C I W T E O  7-24-90 

S W L E  PIETHQD:148 lb. 0 38" drop 

%Urntor tooprgr into h o l m  strndmrd Pmnrtrrtian fort  

Undimturbod, R i n g  SIarplo 

Total depth: 31' 
No grpurtrl u r h r  t m t o m d  
Brckfillod 07-24-90 



BORIXQ LOQ 

GeoSoils, X n c .  

PROJECT: 
Mmnifrr R u u h  

q- t 

10 

42 

*, 
4- 

3- 
f 
0 

114.9 

113.2 

112. 1 

120.6 

114. a 

112.s 

1 
a 

w . 0 .  392-A-RC 

BORING 8-14 SHE€*- - OF9 

DATE EXCAVATED 7-24-98 

P r n e t r r t - m  T r m t  %Water t r r p r g r  into hole 

fin. to c o m w r  

0 le', Continurd em p r r  E', urry dense; common grrnitic 
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BBRINQ LOa 

PROJECT: 
Hmnifre R a n c h  

ae 

as 

50  

5s 

i 

& 
L 
\ s 
3 
0 
4 a - 
67 

r )  
3 

8 
L 

8 -  
3 ;  

3. e 

- 

BORING 8-14 SHEEQ- 

DATE EXCCIMTEO 7-24-98 

SAMPLE HETHm:i4e lb. 0 38" drop 

% Umtrr Srmpmgr into holm Strvrdrrd krmtrrtion frrt 

U n d i r t u r b r d ,  R i n g  S m m p l r  

. .  T o t a l  drpth: 32' 
Nu graund urtmr muntrrmd 
m k f i l l r d  07-24-98 

QroSoilr, Inc. 
Mrnifer R m  PLCITE B-27 



GmoSoil.; ire. 

PROJECT: 
H e n i f m m  Renth  

H m n i f m r  R- 

117.2 

1L2.8 

113.1 

120.3 

118,s 

125.8 

I .  

6.9 

3.5 

6.2 

6.2 

BORXNQ LOO 

- 
u. 0. 3 9 2 - A - R C  

BORINQ 8-16 SHE-- e 
DATE E X C A V A T E D  7-24-98 

SAMPLE M!ElHQD:148 lb. 0 3e" drop 

% U r t r r  Smmprpr in to  h o l m  S t r n d r r d  P m n m t r r t i o n  T m m t  

damp, donmi; f i n  fp ~ 0 i r t 8 ~  o c c r m i o n r l  pr rn i t ie  

0 3', C o n t i n u m d  r.8 p m r  2' 

0 6 ' ,  S i l t y  S R W ,  m d d i m h  b r o w n ,  d a m p ,  don..; 
f in= to m e d i u m  . .  

0 l e ' ,  C M t i n u m d ' m m  p m r  6', u m r y  dmnmm; o c c r m i o n r l  

0 SSD S i l t y  scI).(D, riddish b r o w n ,  d r m p ,  u m r y  dmnmm; 
fin- t o  c 0 1 r s . m  

0 26'. Siltu S A M ,  y d l o v i r h  b r o w n ,  d r m p ,  dorm.; 
f i n m  to-car-, wrriorul prur i t ic  O r r u m 1  

10-1 d m p t k :  27' 
Ho ground u r t m r  8rtcwntrrrd 
Brckfillmd 87-24-98 

O i n S o i l m ,  X r .  
P L A T E  



EORXNQ LOO 
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GroSoilr, I-. 

PROJECT: 
Rmnifrr Ranch 

110.9 

lit. e 

- .  

1 

- .  W.O. 302-A-RC 

DATE EXCAUATED 7-74-98 

SAtlPLE M E t H ~ p : 1 4 0  lb .  0 30" drop 

-4 

0 Omscription of t l m t m r i m l  S 

4.3 

6.9 

7.6 

6.7 

8.6 

9.6 

13.2 

9.6 

~ L L U W I ~ ~ ~  COLDER): o 11, S i l t y  SAND, r&dish brown, 
d r y  t o  drmp, medium drnr r ;  very f i n e  t o  fine, 
o e r m i o n m l  a r r r  
0 a ' ,  Continumd as p r r  i', moist, d8nrr  
o 3 ' ,  Cantinued -I per 2' ,  damp, f i n e  to t o m r i m  
0 S' ,  S i l t y  SRND, r rddish  brown t o  Urflowirh brown, 
moist, mmdium den==; very f i n r  t o  f i n e  

0 le', S i l t y  SAND, r r d d i r h  brown, moist, very 
dmsr; f i rm t o  f i n r  

0 i s ' ,  S i l t u  SAND, Um11owi.h brown, moist, donmm; 
urry finr to rini. 

- 
T o t a l  drpth: 77' 
No g m d  wtrr mrauntmrrd 
E u k f i l l r d  8?-24-S0 
* - Disturbed srrnplr 
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APPENDIX C 
 

Laboratory Test Results 
 
 
The laboratory testing program was directed towards providing quantitative data relating to the relevant 
engineering properties of the site soils. Samples considered representative of site conditions were tested 
in general accordance with American Society for Testing and Materials (ASTM) procedure and/or 
California Test Methods (CTM), where applicable. The following summary is a brief outline of the test 
type and a table summarizing the test results. 
 
 
Moisture and Density Determination Tests: Moisture content (ASTM D2216) and dry density 
determinations (ASTM D2937) were performed on driven samples obtained from the test borings. The 
results of these tests are presented in the boring logs. Where applicable, only moisture content was 
determined from undisturbed or disturbed samples.  
 
 
Grain Size Distribution/Fines Content: Representative samples were dried, weighed, and soaked in 
water until individual soil particles were separated (per ASTM D421) and then washed on a No. 200 
sieve (ASTM D1140). Where applicable, the portion retained on the No. 200 sieve was dried and then 
sieved on a U.S. Standard brass sieve set in accordance with ASTM D6913 (sieve). 
 
 

Sample Location Description 
% Passing # 

200 Sieve 

HS-1 @ 0-5 ft Clayey Sand 39 

HS-2 @ 0-5 ft Clayey Sand 46 

 
 
Atterberg Limits: The liquid and plastic limits (“Atterberg Limits”) were determined per ASTM D4318 
for engineering classification of fine-grained material and presented in the table below. The USCS soil 
classification indicated in the table below is based on the portion of sample passing the No. 40 sieve and 
may not necessarily be representative of the entire sample. The plot is provided in this Appendix.   
 
 

Sample Location 
Liquid Limit 

(%) 
Plastic Limit 

(%) 
Plasticity 
Index (%) 

USCS 
Soil Classification 

HS-2 @ 7.5 ft 25 20 5 CL-ML 
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Laboratory Test Results (Continued) 
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Consolidation: One consolidation test was performed per ASTM D2435. Samples (2.4 inches in 
diameter and 1-inch in height) were placed in a consolidometer and increasing loads were applied. The 
samples were allowed to consolidate under “double drainage” and total deformation for each loading 
step were recorded. The percent consolidation for each load step was recorded as the ratio of the 
amount of vertical compression to the original sample height. The consolidation pressure curves are 
provided in this Appendix.  
 
 
Collapse/Swell Potential: Two collapse tests were performed per ASTM D4546. Samples (2.4 inches in 
diameter and 1-inch in height) were placed in a consolidometer and loaded to their approximate in-situ 
effective stress. The curves are presented in this Appendix.  
 
 
Direct Shear: One direct shear test was performed on a driven sample. The ring samples were soaked 
for a minimum of 24 hours prior to testing. The samples were tested under various normal loads using a 
motor-driven, strain-controlled, direct-shear testing apparatus (ASTM D3080). The plot is provided in 
this Appendix. 
 
 
Maximum Density Tests: The maximum dry density and optimum moisture content of typical materials 
were determined in accordance with ASTM D1557. The results of these tests are presented in the table 
below: 
 
 

Sample  
Location  

Sample  
Description 

Maximum Dry 
Density (pcf) 

Optimum Moisture 
Content (%) 

HS-1 @ 0-5 ft Clayey Sand 130.5 9.5 

HS-2 @ 0-5 ft Clayey Sand 132.0 8.0 

 
 
Expansion Index: The expansion potential of selected representative samples was evaluated by the 
Expansion Index Test per ASTM D4829.   

 
 

Sample  
Location 

Expansion 
Index 

Expansion 
Potential* 

HS-1 @ 0-5 ft 30 Low 

HS-2 @ 0-5 ft 36 Low 

TP-2 @ 0-2 ft 3 Very Low 
    * Per ASTM D4829 
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Soluble Sulfates: The soluble sulfate content of select samples was determined by standard geochemical 
methods (CTM 417). The test results are presented in the table below. 
 
 

Sample Location Sulfate Content, ppm  

HS-1 @ 0-5 ft 153 

HS-2 @ 0-5 ft 553 

TP-2 @ 0-2 ft 227 

 
 
Chloride Content: Chloride content was tested per CTM 422. The results are presented below. 
 
 

Sample Location Chloride Content, ppm 

HS-1 @ 0-5 ft 201 

HS-2 @ 0-5 ft 120 

TP-2 @ 0-2 ft 100 

 
 
Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in general 
accordance with CTM 643 and standard geochemical methods. The results are presented in the table 
below. 
 
 

Sample Location pH Minimum Resistivity (ohms-cm) 

HS-1 @ 0-5 ft 6.98 1400 

HS-2 @ 0-5 ft 7.16 770 

TP-2 @ 0-2 ft 6.09 2120 
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Organic Matter Content of Soils: Organic matter content tests were performed in general accordance with 
ASTM D 2974 (Test Methods A & C). The results are presented below.  
 
 

Sample Location Organic Matter (%) 

LGC-TP-1 @ 1.2 ft 1.4 

LGC-TP-1 @ 2.0 ft 0.5 

LGC-TP-1 @ 3.0 ft 1.2 

LGC-TP-2 @ 1.0 ft 0.9 

LGC-TP-2 @ 2.0 ft 2.7 

LGC-TP-2 @ 3.0 ft 3.1 

LGC-TP-3 @ 0.5 ft 1.1 

LGC-TP-3 @ 1.8 ft 1.7 

LGC-TP-3 @ 2.8 ft 1.7 

LGC-TP-4 @ 0.8 ft 1.1 

LGC-TP-4 @ 1.4 ft 1.9 

LGC-TP-4 @ 2.4 ft 1.4 

LGC-TP-5 @ 0.6 ft 0.9 

LGC-TP-5 @ 1.5 ft 1.9 

LGC-TP-5 @ 2.3 ft 1.5 

LGC-TP-6 @ 0.8 ft 0.8 

LGC-TP-6 @ 2.8 ft 1.3 

LGC-TP-6 @ 3.2 ft 1.1 

LGC-TP-7 @ 0.6 ft 1.5 

LGC-TP-7 @ 1.6 ft 2.8 

LGC-TP-7 @ 2.2 ft 1.3 

LGC-TP-8 @ 0.8 ft 1.1 

LGC-TP-8 @ 1.8 ft 1.1 

LGC-TP-8 @ 2.4 ft 1.9 

LGC-TP-9 @ 0.8 ft 2.1 

LGC-TP-9 @ 1.8 ft 1.7 

LGC-TP-9 @ 3.0 ft 0.9 

LGC-TP-10 @ 1.0 ft 1.3 

LGC-TP-10 @ 2.0 ft 1.8 
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
949-369-6141
www.lgcgeotechnical.com

Total depth: 32.81 ftMenifee

CPT: CPT-03
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
949-369-6141
www.lgcgeotechnical.com

Total depth: 32.81 ftMenifee
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
949-369-6141
www.lgcgeotechnical.com

Total depth: 22.15 ftMenifee

CPT: CPT-04
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
949-369-6141
www.lgcgeotechnical.com

Total depth: 22.15 ftMenifee

CPT: CPT-04
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
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Total depth: 50.36 ftMenifee

CPT: CPT-05
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Project: Minor Ranch

LGC Geotechnical Inc.
131 Calle Iglesia Ste. 200, San Clemente, CA 92672
949-369-6141
www.lgcgeotechnical.com

Total depth: 50.36 ftMenifee
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Location:

Cone resistance

qt (tsf)
300250200150100500

D
ep

th
 (

ft
)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Cone resistance Friction Ratio

Rf (%)
1086420

D
ep

th
 (

ft
)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Friction Ratio SBT Plot

Ic(SBT)
4321

D
ep

th
 (

ft
)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420

D
ep

th
 (

ft
)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Soil Behaviour Type

Sensitive f ine grained
Sand & silty sand

Very dense/stif f  soil
Very dense/stif f  soil
Silty sand & sandy silt
Very dense/stif f  soil

Very dense/stif f  soil
Very dense/stif f  soil
Very dense/stif f  soil

Very dense/stif f  soil

Sand & silty sand

Very dense/stif f  soil
Sand & silty sand

Sand & silty sand

Silty sand & sandy silt

Sand & silty sand
Very dense/stif f  soil
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt

Sand & silty sand

Sand
Sand
Sand & silty sand

Very dense/stif f  soil
Very dense/stif f  soil
Very dense/stif f  soil
Very dense/stif f  soil
Very dense/stif f  soil

Liquefied Su/Sig'v

Su/Sig'v
0.80.60.40.20

D
ep

th
 (

ft
)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Peak Su ratio Liq. Su ratio

Liquefied Su/Sig'v

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
8.10
0.50

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

40.00 ft
40.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.1.6.8 - CPTU data presentation & interpretation software - Report created on: 5/22/2018, 10:59:33 AM
Project file: Z:\2016\16118-01 Brookfield - Minor Ranch\Engineering\Menifee Valley\Liquifaction\16118-01 Cliq.clq



Project: Minor Ranch
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Total depth: 23.62 ftMenifee
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131 Calle Iglesia Ste. 200, San Clemente, CA 92672
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CPeT-IT v.2.1.6.8 - CPTU data presentation & interpretation software - Report created on: 5/22/2018, 10:59:40 AM
Project file: Z:\2016\16118-01 Brookfield - Minor Ranch\Engineering\Menifee Valley\Liquifaction\16118-01 Cliq.clq



Appendix E 
Infiltration Test Data 



Boring Number:

 Test hole dimensions (if circular)

5.1

8

3

* Includes height of pipe above ground surface (Hp = 0.6')

3.5 ft

Pre‐Test (Sandy Soil Criteria)*

1 8:40 9:05 25.0 2.16 2.24 0.08

2 9:12 9:37 25.0 2.2 2.26 0.06

Main Test Data

1 8:40 9:10 30.0 2.16 2.25 0.09 0.12

2 9:12 9:42 30.0 2.2 2.27 0.07 0.09

3 9:44 10:14 30.0 2.16 2.23 0.07 0.09

4 10:15 10:45 30.0 2.18 2.23 0.05 0.07

5 10:45 11:15 30.0 2.17 2.22 0.05 0.07

6 11:15 11:45 30.0 2.17 2.23 0.06 0.08

7 11:45 12:15 30.0 2.19 2.24 0.05 0.07

8 12:15 12:45 30.0 2.15 2.21 0.06 0.08

9 12:45 13:15 30.0 2.16 2.21 0.05 0.06

10 13:15 13:45 30.0 2.15 2.21 0.06 0.08

11 13:45 14:15 30.0 2.14 2.19 0.05 0.06

12 14:15 14:45 30.0 2.14 2.19 0.05 0.06

Factor of Safety 2.0

0.03

Sketch: Notes:

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐1

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve measurements per hole over at least six hours

(approximately 30 minute intervals) with a precision of at least 0.25 inches

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

0.06Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)



Boring Number:

 Test hole dimensions (if circular)

8.5

8

3

* Includes height of pipe above ground surface (Hp = 0.5')

6.9 ft

Pre‐Test (Sandy Soil Criteria)*

1 8:43 9:08 25.0 6.00 6.1 0.1

2 9:16 9:41 25.0 6.01 6.11 0.1

Main Test Data

1 8:43 9:13 30.0 6 6.12 0.12 0.18

2 9:16 9:46 30.0 6.01 6.13 0.12 0.18

3 9:47 10:17 30.0 5.99 6.1 0.11 0.17

4 10:17 10:47 30.0 6.02 6.12 0.1 0.15

5 10:47 11:17 30.0 6.02 6.13 0.11 0.17

6 11:17 11:47 30.0 6.05 6.16 0.11 0.17

7 11:47 12:17 30.0 6.04 6.15 0.11 0.17

8 12:17 12:47 30.0 6.02 6.11 0.09 0.14

9 12:47 13:17 30.0 5.97 6.07 0.1 0.15

10 13:17 13:47 30.0 6.02 6.12 0.1 0.15

11 13:47 14:17 30.0 6.01 6.11 0.1 0.15

12 14:17 14:47 30.0 6.01 6.11 0.1 0.15

Factor of Safety 2.0

0.08

Sketch: Notes:

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)

0.15Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df 

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐2

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:



Boring Number:

 Test hole dimensions (if circular)

10.7

8

3

* Includes height of pipe above ground surface (Hp = 0.6')

9.1 ft

Pre‐Test (Sandy Soil Criteria)*

1 8:50 9:15 25.0 7.16 7.42 0.26

2 9:20 9:45 25.0 7.13 7.39 0.26

Main Test Data

1 8:50 9:20 30.0 7.16 7.45 0.29 0.33

2 9:20 9:50 30.0 7.13 7.42 0.29 0.32

3 9:50 10:20 30.0 7.16 7.44 0.28 0.31

4 10:20 10:50 30.0 7.11 7.38 0.27 0.30

5 10:50 11:20 30.0 7.1 7.39 0.29 0.32

6 11:20 11:50 30.0 7.08 7.35 0.27 0.30

7 11:50 12:20 30.0 7.09 7.37 0.28 0.31

8 12:20 12:50 30.0 7.04 7.3 0.26 0.28

9 12:50 13:20 30.0 7.06 7.32 0.26 0.28

10 13:20 13:50 30.0 7.1 7.38 0.28 0.31

11 13:50 14:20 30.0 7.09 7.36 0.27 0.30

12 14:20 14:50 30.0 7.11 7.39 0.28 0.31

Factor of Safety 2.0

0.15

Sketch: Notes:

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐3

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df 

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

0.31Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)



Boring Number:

 Test hole dimensions (if circular)

3.45

8

3

* Includes height of pipe above ground surface (Hp = 0.45')

1.8 ft

Pre‐Test (Sandy Soil Criteria)*

1 8:00 8:25 25.0 0.92 1.15 0.23

2 8:32 8:57 25.0 0.7 0.86 0.16

Main Test Data

1 8:00 8:30 30.0 0.92 1.2 0.28 0.44

2 8:32 9:02 30.0 0.7 0.89 0.19 0.27

3 9:02 9:32 30.0 0.7 0.86 0.16 0.23

4 9:33 10:03 30.0 0.51 0.68 0.17 0.23

5 10:04 10:34 30.0 0.51 0.65 0.14 0.18

6 10:35 11:05 30.0 0.51 0.65 0.14 0.18

7 11:06 11:36 30.0 0.51 0.66 0.15 0.20

8 11:37 12:07 30.0 0.54 0.65 0.11 0.15

9 12:07 12:37 30.0 0.52 0.66 0.14 0.19

10 12:38 13:08 30.0 0.55 0.66 0.11 0.15

11 13:09 13:39 30.0 0.54 0.66 0.12 0.16

12 13:40 14:10 30.0 0.58 0.69 0.11 0.15

Factor of Safety 2.0

0.07

Sketch: Notes:

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)

0.15Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df 

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐4

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:



Boring Number:

 Test hole dimensions (if circular)

4.1

8

3

* Includes height of pipe above ground surface (Hp = 0.1')

2.5 ft

Pre‐Test (Sandy Soil Criteria)*

1 7:55 8:20 25.0 1.18 1.39 0.21

2 8:26 8:51 25.0 1.18 1.32 0.14

Main Test Data

1 7:55 8:25 30.0 1.18 1.43 0.25 0.34

2 8:26 8:56 30.0 1.18 1.35 0.17 0.23

3 8:57 9:27 30.0 1.18 1.34 0.16 0.21

4 9:28 9:58 30.0 1.16 1.32 0.16 0.21

5 9:59 10:29 30.0 1.12 1.29 0.17 0.22

6 10:31 11:01 30.0 1.13 1.28 0.15 0.20

7 11:01 11:31 30.0 1.08 1.25 0.17 0.22

8 11:32 12:02 30.0 1.05 1.21 0.16 0.20

9 12:02 12:32 30.0 0.97 1.17 0.2 0.25

10 12:34 13:04 30.0 1 1.16 0.16 0.20

11 13:04 13:34 30.0 1.05 1.21 0.16 0.20

12 13:35 14:05 30.0 1 1.18 0.18 0.23

Factor of Safety 2.0

0.11

Sketch: Notes:

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐5

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df 

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

0.23Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)



Boring Number:

 Test hole dimensions (if circular)

6.42

8

3

* Includes height of pipe above ground surface (Hp = 0.42')

4.8 ft

Pre‐Test (Sandy Soil Criteria)*

1 7:49 8:14 25.0 3.78 4.27 0.49

2 8:21 8:46 25.0 2.95 3.41 0.46

Main Test Data

1 7:49 8:19 30.0 3.78 4.37 0.59 0.94

2 8:21 8:51 30.0 2.95 3.5 0.55 0.65

3 8:53 9:23 30.0 3.34 3.83 0.49 0.65

4 9:24 9:54 30.0 3.19 3.67 0.48 0.61

5 9:56 10:26 30.0 3.11 3.58 0.47 0.58

6 10:27 10:57 30.0 2.93 3.43 0.5 0.59

7 10:58 11:28 30.0 3 3.47 0.47 0.56

8 11:28 11:58 30.0 3.03 3.49 0.46 0.55

9 12:00 12:30 30.0 2.95 3.4 0.45 0.53

10 12:30 13:00 30.0 2.88 3.33 0.45 0.52

11 13:00 13:30 30.0 2.85 3.3 0.45 0.51

12 13:30 14:00 30.0 2.81 3.3 0.49 0.55

Factor of Safety 2.0

0.28

Sketch: Notes:

Start Time 

(24:HR)

Stop Time 

(24:HR)

No

Total Change 

in Water Level 

(feet)

Time Interval 

(min)

Initial Depth to 

Water  (feet)

Final Depth 

to Water 

(feet)

0.55Calculated Infiltration Rate (No factors of safety)

Change in 

Water Level, 

D (feet)

Calculated 

Infiltration 

Rate(in/hr)

Time Interval, t 
(min)

Trial No.

Based on Guidelines from: Riverside County (9/1/2011)

Pit Length (feet):

Initial Depth to 

Water, Do (feet)

Final Depth 

to Water, Df 

(feet)

Calculated Infiltration Rate (With Factor of Safety)

Trial No.

(What the sounder tape should read)

(Shallow) The value on the sounder tape 

should be close to this value during 

testing for DEEP testing fill to 4 feet 

below top of hole

Brookfield ‐ Menifee Valley

 Pipe Diameter (inches):  Pit Breadth (feet):

Spreadsheet Revised on: 10/26/2016

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with 

measurements taken every 10 minutes. Otherwise, pre‐soak (fill) overnight, and then obtain at least twelve

Start Time 

(24:HR)

Greater Than or 

Equal to 

0.5 feet (yes/no)

Stop Time 

(24:HR)

No

Boring Depth ‐ (5 x Boring Radius)

 Test pit dimensions (if rectangular)

Minimum test Head (Do): 

Date: 10/20/2017

Infiltration Test Data Sheet

16118‐01

Boring Diameter (inches):

LGC‐I‐6

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672     tel. (949) 369‐6141

Project Name:

Boring Depth (feet)*: Pit Depth (feet):

Project Number:
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for Rough Grading 
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General Earthwork and Grading Specifications for Rough Grading 

1.0 General 

1.1 Intent: These General Earthwork and Grading Specifications are for the grading and 
earthwork shown on the approved grading plan(s) and/or indicated in the geotechnical 
report(s).  These Specifications are a part of the recommendations contained in the 
geotechnical report(s).  In case of conflict, the specific recommendations in the geotechnical 
report shall supersede these more general Specifications.  Observations of the earthwork by 
the project Geotechnical Consultant during the course of grading may result in new or 
revised recommendations that could supersede these specifications or the recommendations 
in the geotechnical report(s).   

1.2 The Geotechnical Consultant of Record: Prior to commencement of work, the owner shall 
employ a qualified Geotechnical Consultant of Record (Geotechnical Consultant).  The 
Geotechnical Consultant shall be responsible for reviewing the approved geotechnical 
report(s) and accepting the adequacy of the preliminary geotechnical findings, conclusions, 
and recommendations prior to the commencement of the grading. 

Prior to commencement of grading, the Geotechnical Consultant shall review the "work 
plan" prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel 
to perform the appropriate level of observation, mapping, and compaction testing. 

During the grading and earthwork operations, the Geotechnical Consultant shall observe, 
map, and document the subsurface exposures to verify the geotechnical design assumptions. 
 If the observed conditions are found to be significantly different than the interpreted 
assumptions during the design phase, the Geotechnical Consultant shall inform the owner, 
recommend appropriate changes in design to accommodate the observed conditions, and 
notify the review agency where required.   

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the 
subgrade and fill materials and perform relative compaction testing of fill to confirm that the 
attained level of compaction is being accomplished as specified.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a routine and 
frequent basis. 

1.3 The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be qualified, 
experienced, and knowledgeable in earthwork logistics, preparation and processing of 
ground to receive fill, moisture-conditioning and processing of fill, and compacting fill. 
The Contractor shall review and accept the plans, geotechnical report(s), and these 
Specifications prior to commencement of grading.  The Contractor shall be solely 
responsible for performing the grading in accordance with the project plans and 
specifications.  The Contractor shall prepare and submit to the owner and the Geotechnical 
Consultant a work plan that indicates the sequence of earthwork grading, the number of 
“equipment” of work and the estimated quantities of daily earthwork contemplated for the 
site prior to commencement of grading.  The Contractor shall inform the owner and the 
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Geotechnical Consultant of changes in work schedules and updates to the work plan at least 
24 hours in advance of such changes so that appropriate personnel will be available for 
observation and testing. The Contractor shall not assume that the Geotechnical Consultant is 
aware of all grading operations. 

 
  The Contractor shall have the sole responsibility to provide adequate equipment and 

methods to accomplish the earthwork in accordance with the applicable grading codes and 
agency ordinances, these Specifications, and the recommendations in the approved 
geotechnical report(s) and grading plan(s).  If, in the opinion of the Geotechnical 
Consultant, unsatisfactory conditions, such as unsuitable soil, improper moisture condition, 
inadequate compaction, insufficient buttress key size, adverse weather, etc., are resulting in 
a quality of work less than required in these specifications, the Geotechnical Consultant 
shall reject the work and may recommend to the owner that construction be stopped until 
the conditions are rectified. It is the contractor’s sole responsibility to provide proper fill 
compaction. 

 
 
2.0 Preparation of Areas to be Filled 
 
 2.1 Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other deleterious 

material shall be sufficiently removed and properly disposed of in a method acceptable to 
the owner, governing agencies, and the Geotechnical Consultant. 

 
  The Geotechnical Consultant shall evaluate the extent of these removals depending on 

specific site conditions.  Earth fill material shall not contain more than 1 percent of organic 
materials (by volume).  Nesting of the organic materials shall not be allowed. 

 
  If potentially hazardous materials are encountered, the Contractor shall stop work in the 

affected area, and a hazardous material specialist shall be informed immediately for proper 
evaluation and handling of these materials prior to continuing to work in that area. 

 
  As presently defined by the State of California, most refined petroleum products (gasoline, 

diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to 
be hazardous waste.   As such, the indiscriminate dumping or spillage of these fluids onto 
the ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and 
shall not be allowed. The contractor is responsible for all hazardous waste relating to his 
work. The Geotechnical Consultant does not have expertise in this area. If hazardous waste 
is a concern, then the Client should acquire the services of a qualified environmental 
assessor. 

 
 2.2 Processing: Existing ground that has been declared satisfactory for support of fill by the 

Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  Existing 
ground that is not satisfactory shall be overexcavated as specified in the following section.  
Scarification shall continue until soils are broken down and free of oversize material and the 
working surface is reasonably uniform, flat, and free of uneven features that would inhibit 
uniform compaction. 
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 2.3 Overexcavation: In addition to removals and overexcavations recommended in the 
approved geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, 
organic-rich, highly fractured or otherwise unsuitable ground shall be overexcavated to 
competent ground as evaluated by the Geotechnical Consultant during grading. 

 
 2.4 Benching: Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 

vertical units), the ground shall be stepped or benched.  Please see the Standard Details for a 
graphic illustration.  The lowest bench or key shall be a minimum of 15 feet wide and at 
least 2 feet deep, into competent material as evaluated by the Geotechnical Consultant.  
Other benches shall be excavated a minimum height of 4 feet into competent material or as 
otherwise recommended by the Geotechnical Consultant.  Fill placed on ground sloping 
flatter than 5:1 shall also be benched or otherwise overexcavated to provide a flat subgrade 
for the fill.   

 
 2.5 Evaluation/Acceptance of Fill Areas: All areas to receive fill, including removal and 

processed areas, key bottoms, and benches, shall be observed, mapped, elevations recorded, 
and/or tested prior to being accepted by the Geotechnical Consultant as suitable to receive 
fill.  The Contractor shall obtain a written acceptance from the Geotechnical Consultant 
prior to fill placement.  A licensed surveyor shall provide the survey control for determining 
elevations of processed areas, keys, and benches. 

 
 
3.0 Fill Material 
 
 3.1 General: Material to be used as fill shall be essentially free of organic matter and other 

deleterious substances evaluated and accepted by the Geotechnical Consultant prior to 
placement.  Soils of poor quality, such as those with unacceptable gradation, high expansion 
potential, or low strength shall be placed in areas acceptable to the Geotechnical Consultant 
or mixed with other soils to achieve satisfactory fill material. 

 
 3.2 Oversize: Oversize material defined as rock, or other irreducible material with a maximum 

dimension greater than 8 inches, shall not be buried or placed in fill unless location, 
materials, and placement methods are specifically accepted by the Geotechnical Consultant. 
 Placement operations shall be such that nesting of oversized material does not occur and 
such that oversize material is completely surrounded by compacted or densified fill.  
Oversize material shall not be placed within 10 vertical feet of finish grade or within 2 feet 
of future utilities or underground construction. 

 
 3.3 Import: If importing of fill material is required for grading, proposed import material shall 

meet the requirements of the geotechnical consultant.  The potential import source shall be 
given to the Geotechnical Consultant at least 48 hours (2 working days) before importing 
begins so that its suitability can be determined and appropriate tests performed. 
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4.0 Fill Placement and Compaction 
 
 4.1 Fill Layers: Approved fill material shall be placed in areas prepared to receive fill (per 

Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.  The 
Geotechnical Consultant may accept thicker layers if testing indicates the grading 
procedures can adequately compact the thicker layers.  Each layer shall be spread evenly 
and mixed thoroughly to attain relative uniformity of material and moisture throughout. 

 
 4.2 Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended, and/or mixed, 

as necessary to attain a relatively uniform moisture content at or slightly over optimum.  
Maximum density and optimum soil moisture content tests shall be performed in 
accordance with the American Society of Testing and Materials (ASTM Test Method 
D1557). 

 
 4.3 Compaction of Fill: After each layer has been moisture-conditioned, mixed, and evenly 

spread, it shall be uniformly compacted to not less than 90 percent of maximum dry density 
(ASTM Test Method D1557).  Compaction equipment shall be adequately sized and be 
either specifically designed for soil compaction or of proven reliability to efficiently achieve 
the specified level of compaction with uniformity. 

 
 4.4 Compaction of Fill Slopes: In addition to normal compaction procedures specified above, 

compaction of slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers 
at increments of 3 to 4 feet in fill elevation, or by other methods producing satisfactory 
results acceptable to the Geotechnical Consultant.  Upon completion of grading, relative 
compaction of the fill, out to the slope face, shall be at least 90 percent of maximum density 
per ASTM Test Method D1557. 

 
 4.5 Compaction Testing:  Field tests for moisture content and relative compaction of the fill 

soils shall be performed by the Geotechnical Consultant.  Location and frequency of tests 
shall be at the Consultant's discretion based on field conditions encountered.  Compaction 
test locations will not necessarily be selected on a random basis.  Test locations shall be 
selected to verify adequacy of compaction levels in areas that are judged to be prone to 
inadequate compaction (such as close to slope faces and at the fill/bedrock benches). 

 
 4.6 Frequency of Compaction Testing: Tests shall be taken at intervals not exceeding 2 feet in 

vertical rise and/or 1,000 cubic yards of compacted fill soils embankment.  In addition, as a 
guideline, at least one test shall be taken on slope faces for each 5,000 square feet of slope 
face and/or each 10 feet of vertical height of slope.  The Contractor shall assure that fill 
construction is such that the testing schedule can be accomplished by the Geotechnical 
Consultant.  The Contractor shall stop or slow down the earthwork construction if these 
minimum standards are not met.   

 
 4.7 Compaction Test Locations: The Geotechnical Consultant shall document the approximate 

elevation and horizontal coordinates of each test location.  The Contractor shall coordinate 
with the project surveyor to assure that sufficient grade stakes are established so that the 
Geotechnical Consultant can determine the test locations with sufficient accuracy.  At a 
minimum, two grade stakes within a horizontal distance of 100 feet and vertically less than 
5 feet apart from potential test locations shall be provided. 
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5.0 Subdrain Installation 
 
 Subdrain systems shall be installed in accordance with the approved geotechnical report(s), the 

grading plan, and the Standard Details.  The Geotechnical Consultant may recommend additional 
subdrains and/or changes in subdrain extent, location, grade, or material depending on conditions 
encountered during grading.  All subdrains shall be surveyed by a land surveyor/civil engineer for 
line and grade after installation and prior to burial.  Sufficient time should be allowed by the 
Contractor for these surveys. 

 
 
6.0 Excavation 
 
 Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant during grading.  Remedial removal depths shown on geotechnical plans are 
estimates only.  The actual extent of removal shall be determined by the Geotechnical Consultant 
based on the field evaluation of exposed conditions during grading.  Where fill-over-cut slopes are 
to be graded, the cut portion of the slope shall be made, evaluated, and accepted by the Geotechnical 
Consultant prior to placement of materials for construction of the fill portion of the slope, unless 
otherwise recommended by the Geotechnical Consultant. 

 
 
7.0 Trench Backfills 
 
 7.1 The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of trench 

excavations. 
 
 7.2 All bedding and backfill of utility trenches shall be done in accordance with the applicable 

provisions of Standard Specifications of Public Works Construction.  Bedding material 
shall have a Sand Equivalent greater than 30 (SE>30).  The bedding shall be placed to 1 
foot over the top of the conduit and densified by jetting.  Backfill shall be placed and 
densified to a minimum of 90 percent of maximum from 1 foot above the top of the conduit 
to the surface. 

 
 7.3 The jetting of the bedding around the conduits shall be observed by the Geotechnical 

Consultant. 
 
 7.4 The Geotechnical Consultant shall test the trench backfill for relative compaction.  At least 

one test should be made for every 300 feet of trench and 2 feet of fill. 
 
 7.5 Lift thickness of trench backfill shall not exceed those allowed in the Standard 

Specifications of Public Works Construction unless the Contractor can demonstrate to the 
Geotechnical Consultant that the fill lift can be compacted to the minimum relative 
compaction by his alternative equipment and method. 
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