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1.0 INTRODUCTION

1.1  Scope of Work

¢ Review soils, seismic, groundwater data, and maps in our files.

e Review provide grading plan for the residential lots.

e Excavate 12 boreholes at specific location.

e Logging of test hole.

e Sampling of select soils.

o Laboratory testing of select soil samples for classification, direct shear, sulfate, and expansion.

e Prepare 2019 CBC seismic design parameters.

e Preparation of a soil investigation report to include: slope stability analysis, allowable soil bearing value,
foundation recommendations, static earth pressure, earthwork recommendations, Site Class, and CBC

seismic design parameters.

1.2 Existing Site Conditions

The subject site is located north of and adjacent to the intersection of Reservoir Road and Wabash Avenue
in the City of Redlands, California (see Site Location Map, Figure 1). Wabash Avenue divides the site
between City of Redlands and San Bernardino County.

Topographically, the site lies within an area of gently sloping terrain. Natural slope gradients range from
nearly flat to 2H:1V. Locally, steeper slopes were noted. These slopes may have been associated with
previous site use. The total relief at the site is 250 feet.

Drainage across the site is by sheet and rill flow towards the south-southwest into reservoir Road.

1.3 Previous Site Use

Based on a review of previous documents, the area just northwest of the intersection of Reservoir Road and
Wabash Avenue may have been utilized for sand and gravel mining. The area has been backfilled. Since
no documents are available, this area is designated on the Geotechnical Site Map (Plate 1) as fill area.

1.4 Onsite Structures

Previous documents indicate that at least three buried concrete water pipelines (one is known to be active)
traverse the central and west central portion of the property. A gas transmission line is present within the
eastern portion of the site (east of Wabash Avenue). Power and telephone lines traverse the site.

1.5 Proposed Development

The residential tract is proposed for 76 single family homes. We anticipate that the proposed structures are
to be supported by a combination of isolated square and continuous wall type foundations, and concrete
slabs-on-grade. We have not been provided with specific foundation loads. We anticipate however, that
continuous wall loads will not exceed 2500 pounds per linear foot and isolated column loads of up to 25
Kips.

GeoMat Testing Laboratories, Inc. Page 1
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Based on the provided plan, one detention basin is proposed near Lot 5 of Phase

1.6 Review of Conceptual Grading Plan

We have reviewed the rough grading plans, Plates 1 and 2 prepared by Aguilar Consulting, Inc. dated
February 2020 and have summarized the cut and fill proportions per lot in the following table.

LOT | MAX | MAX LOT | MAX | MAX LOT | MAX | MAX LOT | MAX | MAX LOT | MAX | MAX
NO. | CUT | FILL NO. | CUT | FILL NO. | CUT FILL NO. | CUT | FILL NO. | CUT | FILL
1 18 25 16 17 38 31 25 -- 46 24 6 61 1 10
2 - 15 17 12 28 32 25 - 47 2 8 62 4 4
3 5 5 18 8 22 33 24 1 48 18 7 63 17 3
4 15 5 19 12 - 34 18 2 49 7 3 64 6 6
5 - 25 20 22 - 35 35 - 50 13 3 65 10 16
6 - 30 21 10 - 36 35 - 51 8 5 66 8 14
7 - 40 22 -7 - 37 17 - 52 11 8 67 37 -

8 - 18 23 20 - 38 8 - 53 5 10
9 25 4 24 13 10 39 20 13 54 - 14
10 22 18 25 - 27 40 12 20 55 - 23
11 - 24 26 - 36 41 - 30 56 - 22
12 15 30 27 - 37 42 10 20 57 17 15
13 20 20 28 - 28 43 40 - 58 - 16
14 15 32 29 23 2 44 28 - 59 - 20
15 - 25 30 39 14 45 40 - 60 - 16

All compacted fill slopes programmed for the site should not exceed a gradient steeper than 2:1 (horizontal
to vertical) ratio. All cut slopes programmed for the site are similarly anticipated to be 2:1 or shallower.

GeoMat Testing Laboratories, Inc. Page 2
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2.0 SUMMARY OF GEOTECHNICAL CONDITIONS

2.1  Field Work

The geotechnical field work at the subject site has been conducted by Gorian and Associates, Inc. in 2004,
LGC in 2005, and by this office in 2017 and into 2018. The resulting exploratory boreholes and trenche
locations are provided on Plate 1, the Geotechnical Site Map.

2.1.1 Subsurface Work by Gorian and Associates, 2004

Geologic field mapping was conducted by a geologist from Gorian and Associates.

Seventeen boreholes and seven test pits were drilled/excavated at the site. The boreholes were drilled to
depths ranging from 21 to 51.5 feet below ground surface utilizing a mobile dill rig equipped with hollow
stem augers. The test pits were excavated with a backhoe to depths ranged from 5 to 8 feet below ground
surface. Relatively undisturbed samples, SPT samples, and bulk samples were obtained from the subject
site.

In addition, seven fault trenches were excavated on hillside and valley areas to depths ranged from 5.5 to
19 feet below ground surface. The total lineal feet of the trenches were 1217 feet. A geologist supervised
by an engineering geologist logged these trenches. The excavations were loosely backfiled. These
trenches should be located, excavated, backfilled, and compacted to a minimum of 90 percent relative
compaction.

Exploratory borehole and trench logs and faults trench logs and cross sections by Gorian and Associates
(2004) are presented in Appendix B.

2.1.2  Subsurface Work by LGC, 2005

Subsurface exploration was performed on May 16 and 17, 2005. Seven boreholes were drilled utilizing a
mobile drill rig equipped with hollow stem augers. The boreholes were advanced to 26 to 51.5 feet below
ground surface. In addition, eight test pits were excavated to depths of 12 to 18 feet below ground surface
utilizing a backhoe. Exploratory borehole and trench logs and cross sections by LGC (2005) are presented
in Appendix B.

2.1.3 Recent Work by GeoMat, 2017/2018

Nine exploratory borings were made on December 21, 2017 to drill at the site utilizing a CME 85 drill rig
equipped with 8- inch diameter augers. The borings were advanced up to 26 to 51.5 feet below ground
surface.

Relatively undisturbed samples were obtained with a California Ring Sampler, Test Method D 1587. This
sampler has three inches external diameter, 2.5 inches inside diameter, and is lined with one inch high
brass rings, with an inside diameter of 2.41-inches. The sample barrel is driven into the ground at the
bottom of the boring with 140-pound hammer with a free fall of approximately 30-inches. Sampler driving
resistance, expressed as blows per six inches of penetration, is presented on the boring logs at the
respective sampling depths. Ring samples were retained in close-fitting, moisture tight canisters for
transport to our laboratory for testing

GeoMat Testing Laboratories, Inc. Page 3
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Three additional boreholes were drilled utilizing manual digging and auguring tools. The manual sampling
was utilized because the borehole locations were inaccessible to the drilling rig. Sampling was conducted
with a Dames and Moore California Ring Sampler. This sampler has three inches external diameter, 2.5
inches inside diameter, and is lined with one inch high brass rings, with an inside diameter of 2.41-inches.

The sample barrel was driven into the ground at the bottom of the excavation with 35-pound hammer with a
free fall of approximately 36-inches. Sampler driving resistance, expressed as number of blows for 12-inch
of penetration, was recorded. Ring samples were retained in close-fitting, moisture tight canisters for
transport to our laboratory for testing. A bulk sample was collected in sealable from the auger cuttings
during drilling.

To convert the field blow count to an SPT equivalent, we have utilized the conversion formula by D.M.
Burmister, 1948, “The importance and practical use of relative density in soil mechanics: Proceedings of
ASTM, v. 48:1249.”

. N L W) [2)° - (1375)°]
Corrected — Nraw (140) * (30) (Dy)? — (Dy)?

W: hammer weight=35 Ib, H: Drop Height=36 in, D,: Diameter of sample barrel= 3 in, D;: Diameter of drive sample=2.4 in

The compactness of the material based on SPT blow count is as follows:

. Field Blow Count SPT

Location | Depth (ft) (per 12 inches) (ASTM 1586) Compactness
B-10 4 75 25 Medium Dense
B-10 6 170 56 Very Dense
B-11 4 60 19 Medium Dense
B-11 6 145 48 Medium Dense
B-12 4 190 63 Very Dense
B-12 6 400 133 Very Dense

Bulk samples were also collected from the auger cuttings during drilling. The sample was collected in
plastic bags tied and tagged for the location and depth.

The geotechnical boring logs are presented in Appendix B and may include a description and classification
of each stratum, sample locations, blow counts, groundwater conditions encountered during drilling, results
from selected types of laboratory tests, and drilling information.

Each boring, unless noted otherwise, was backfilled with cuttings at the completion of the logging and
sampling. The backfill, however, may settle with time, and it is the responsibility of owner to ensure that
such settlement does not become a liability.

2.2 Subsurface Findings

2.2.1 Gorian and Associates, 2004

2.2.1.1 Bedrock

Gneiss bedrock underlies the site at depth. The only location onsite where bedrock is exposed and mapped
was the northwestern intersection of Reservoir Road and Wabash Avenue. Bedrock was encountered
between 24 and 46.5 feet below ground surface in boreholes B7, B9 to B11. As encountered in the
boreholes, the bedrock generally ranged in color from light yellowish brown to light olive brown.

GeoMat Testing Laboratories, Inc. Page 4
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Typically, the bedrock is weathered, fractured and locally friable becoming more indurated with depth.
Based on field mapping, the bedrock is foliated with foliations generally inclined in a southerly direction at a
moderate angle 30 degrees. Based on review of geologic maps (Matti at al, 2003) the foliation in the area of
the subject site are inclined in a southerly direction at moderate to high angles of 40 to 75 degrees.

2.2.1.2 Older Alluvium

Quaternary age older alluvium was encountered in all of the boreholes except B7, B10, and B12. The older
alluvium generally consists of light olive brown to yellowish brown, silty to clean, fine to coarse sand with
common gravel, cobbles, and few boulders in a damp to moist and dense to very dense condition.
Structurally, the older alluvium is generally horizontally to sub horizontally stratified.

Locally, older alluvium caps level ridges, and generally consists of reddish brown sandy clay in damp and
hard condition. This was encountered in B1 and B2 with thickness ranged from 4.5 to 8.5 feet. The older
alluvium deposits appears to have been mined.

2.2.1.3 Older Colluvium (Qoc)

Localized deposits, generally reddish brown clayey fine to coarse sand with few gravels and cobbles in a
damp to moist and medium dense condition.

2.2.1.4 Recent Alluvium (Qal)

Encountered in all of the borings except B1, B2, and B9. The alluvium varies in thickness from 7.5 to 46.5
feet mantling older alluvium or bedrock. It consist of yellowish brown to dark yellowish brown silty to clayey
fine to coarse sand with some gravel in a damp to moist and loose to medium dense condition. These soils
are porous in the upper profile and become less porous with depth. Removal of this material is
recommended during grading.

2215 Solum/Top Soil

Topsoil mantles most of the site and generally consists of brown very silty fine to coarse sand with some
gravel in a damp to moist and loose condition. Top soil is friable and porous. Contacts with the underlying
units are gradual over 1 to 6 inches.

2.2.1.6 Artificial Fill

Encountered in borings B13, B14, B16, and B17. The depth of fill was noted about 5 feet in thickness and
possibly more. Consists of brown, silty fine to coarse sand with gravel and cobbles, in moist and loose
condition. Fill is also associated with the onsite water line construction. Another area of artificial fill is
associated with existing level pads on the northeast portion of the site.

222 LGC, 2005

2.2.2.1 Artificial Fill (afu)

Undocumented artificial fill was encountered on the central eastern portion of the site. The fill is classified
as olive gray silty sand with abundant gravel and cobbles.

2.2.2.2 Quaternary Wash (Qw)

These deposits were encountered to 40 feet below the ground surface. The deposits are classified as
alluvial, yellow brown to medium brown sand to silty sand, with occasional clayey sand.

GeoMat Testing Laboratories, Inc. Page 5
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2.2.2.3 Very Old Alluvium (Qvoa)

Encountered on higher elevations and below Quaternary wash to maximum depth of 50 feet. It is classified
as yellow to reddish brown, fine to coarse grained silty sand, fine to sandy clay.

2.2.2.4 Mesozoic Foliated Granitoid Rocks (mzfg)

Generally schist and gneiss bedrock underlies the southeast corner of site. Foliation generally trends to the
northeast with dips ranging from 30 to 75 degrees to the south.

223 GeoMat 2017/2018

Subsurface exploration by GeoMat (2017/2018) consisted of 12 borings at the locations indicated on Plate
1. Borings at lower elevations encountered alluvial wash deposits (Qw) to depths ranging from 3 to 22+ feet.
Very Old Alluvium (Qvoa) was encountered beneath the Qw in borings B-1,2,4, and 9. Qvoa was
encountered near the surface in borings at higher elevations (B-10,11 and 12).

2.3  Groundwater

2.3.1 Gorian and Associates, 2004

No groundwater was encountered to the total explored depth of 51 feet (B3, B4, and B17) below ground
surface. Depth to groundwater within the vicinity of the subject property is reported to be deeper than 300
feet below existing ground surface (Dawson, 2003).

232 LGC, 2005

Groundwater was not encountered to the maximum depth explored, approximately 51.5 feet . However, a
seep was observed adjacent to B1. It appears the seep may possibly be related to a leak in the water main
at that location.

2.3.3 GeoMat

Groundwater study is not within the scope of this work. Groundwater was not encountered in our
exploratory boreholes nor encountered in exploratory boreholes during previous soil investigations by
Gorian in 2004 and LGC in 2005. Depth to groundwater is not expected to impact site grading.

Highest historical groundwater records were researched utilizing the State of California, Department of
Water Resources, Steve Mains’ Cooperative Well Measuring Program, USGS Groundwater Watch, and
USGS National Water Information System. No groundwater wells were found onsite or near the site vicinity.

A contour map showing minimum depths to ground water in the Santa Ana River Valley Region was
constructed by the United States Geological Survey (USGS) and subsequently, a report (USGS Map MF-
1802) was published in 1985. The map was constructed by contouring the shallowest water level
measurements reported to the California Department of Water Resources (CDWR) for the period from
1973-1979. Based on our review of the map, the minimum depth to ground water in the project site area,
during this period, was indicated to be at depths greater than 150 feet below ground surface.

CDMG Special Report 113 (Fife, 1974) for Southwestern San Bernardino, shows depth to groundwater
contour in the general area of the site, in 1960, to be at about 300 feet.

Based on the USGS, Bulletin 1898, Liquefaction Susceptibility in San Bernardino Valley and Vicinity,
Plate 3, groundwater contours in the site area range from 100 to 150 feet between 1973 and 1983.

GeoMat Testing Laboratories, Inc. Page 6
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Please note that the potential for rain or irrigation water locally seeping from elevated areas and showing up
near lower grades cannot be precluded. Our experience indicates that surface or near-surface groundwater
conditions can develop in areas where groundwater conditions did not exist prior to site development,
especially in areas where a substantial increase in surface water infiltration results from landscape irrigation.
Fluctuations in perched water elevations are likely to occur in the future due to variations in precipitation,
temperature, consumptive uses, and other factors including mounding of perched water over bedrock.

2.4 Laboratory Testing

24.1 LGC (2005)

Summary of laboratory test results by LGC (2005) is presented in Appendix C.

2.4.2 Gorian (2004)

Strain controlled direct shear testing was conducted by Gorian and Associates, Inc. during their site
investigation. The following table summarizes the design values obtained from the laboratory testing.

Sample Soil Type Internal Angle of Friction Cohesion
(USCS) (degrees) (psf)
B-1@ 10’ SM 43 0
B2@3 CL 31 311
B2@ 10’ SM 39 147
B-3@ 15 SM 19 1581
B-5@ 23 SM 38 230
B6@§¥ SM 34 558
B-8 @ 18 SM 36 419
B-15@5 SP 36 50
B-15@ 10’ SP 36 60
B-15@ 15’ SM 38 230
B-17@5 ML 36 85
*B-11@5’ SM 34 110

*Sample was remolded to 90% of the maximum dry density
Other laboratory test results is presented in Appendix C.

243 GeoMat, 2017/2018

Laboratory testing was conducted by Gorian in 2004 that included in-situ moisture/density, shear strength,
consolidation, expansion index, and maximum density/optimum moisture. Laboratory testing was also
conducted by LGC in 2005 that included Maximum dry density/optimum moisture content, expansion
potential, sieve analysis, shear strength, sieve analysis, shear strength, R-value, collapse, sulfate content,
and insitu density/moisture content.

Laboratory tests were performed also by GeoMat on selected soil samples. The tests consisted primarily of
in place densities, moisture content, maximum density/optimum moisture, and classification. The sail
classifications are in conformance with the Unified Soil Classifications System (USCS), as outlined in the
Classification and Symbols Chart (Appendix B).

A summary of our laboratory testing, ASTM designation, and graphical presentation of test results is
presented in Appendix C. Appendix C also includes laboratory test results by Gorian (2004) and LGC
(2005).

GeoMat Testing Laboratories, Inc. Page 7
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2.5 Seismic Design Parameters

2.5.1 Site Class

It is our opinion that structures should be designed in accordance with the current seismic building code as
determined by the structural engineer. Considering the Spectral Response Acceleration at short period Sos
> 0.50g (CBC Table 1613.5.6(1), and the Spectral Response Acceleration at one second period Sp1 >0.20g
(CBC Table 1613.5.6(2), the subject site is located in an estimated Site Class “D” as outlined in CBC Table
1613.5.2.

2.5.2 2019 CBC Parameters

The peak ground acceleration (PGA) and 2019 CBC seismic design parameters are presented in Appendix
D.

2.5.3 Seismic Design Category

The seismic design category for the residential development is “E”; refer to Appendix D.

GeoMat Testing Laboratories, Inc. Page 8



Tentative Tract 20320
Redlands, California

Project No. 11074-01
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3.0 GEOLOGIC FINDINGS

3.1 Regional and Site Geoloqy

3.1.1 Gorian and Associates

The site is underlain by bedrock of the Precambrian age to Mesozoic age foliated granitoid rock (gneiss),
extensively mantled with middle to early Pleistocene age very old axial valley deposits (Qvoal), latest
Holocene age (Qal) very young wash deposits, older colluvium (Qoc), solum/topsoil and artificial fill.

3.2 Aerial Photograph Interpretation

Gorian (2005)

The following set of aerial photographs were listed as reviewed by Gorian and Associates report dated

321

December 27, 2004 at San Bernardino County Flood Control District.

DATE FLIGHT NUMBER FRAMES SCALE
7-4-1938 AXL-61 52-53 1:2000, black and white print
1938 W-79 5-3, n-1-3 1:1000, black and white print
11-23-1955 F-35 10-11. 10-12 1,1200, black and white print
2-1-1969 C-293 96-97 1:2000, black and white print
2-27-1969 C-295 81, 101 1:2000, black and white print
2-7-1970 C-297 23, 39 1:2000, black and white print
10-30-1972 C-194 58, 76-77 1:2000, black and white print
2-16-1978 C-279 42-43 1:2000, black and white print
2-25-1986 C-450 45-46 1:2000, black and white print
7-1-1991 C-487 62-63 1:2000, black and white print
4-21-1996 C-528 84-85 1:2000, black and white print
6-15-2001 C-541 96-97 1:2000, black and white print
3.22 LGC 2005

The following set of aerial photographs were listed as reviewed by LGC in their report dated May 25, 2005.

DATE FLIGHT NUMBER SCALE
February 1, 1969 C-293, frames 96 and 97 [’=2.000°
February 27, 1970 C-297, frames 23 and 39 [’=2.000°
October 30, 1972 C-194, frames 58, 76, and 77 [’=2.000’
February 16, 1978 C-279, frames 23 and 39 [’=2.000°
February 25, 1986 C-450, frames 46 and 47 [’=2.000°
July 1, 1991 C-487, frames 62 and 63 [’=2.000°
April 21, 1996 C-528, frames 85 and 86 [’=2.000°
June 15, 2001 C-541, frames 96 and 97 [’=2.000’

No geomorphic lineaments were interpreted to project through the site other than the main splay and
secondary splay of Reservoir Canyon Fault. Geomorphic evidence of active faulting was not observed on
the site.

GeoMat Testing Laboratories, Inc. Page 9
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3.3 Secondary Geologic Hazards

3.3.1 Faulting

3.3.1.1 Gorian and Associates (2004)

Faults identified by the State of California as active or potentially active are not present onsite. However,
the Reservoir Canyon Fault, a normal fault, is shown on the City of Redlands planning maps to be running in
a northeast-southwest direction within the southwest to north-central portion of the site (see Plate 1). A
geologic map by Matti, et al, (2003), shows the fault traversing through the project site, albiet in slightly
different locations. An earlier geologic map by Dibblee (1974) shows an unnamed fault running through the
western most drainage of the property; one drainage west of the location shown on present maps.

Reservoir Canyon Fault has been designated as potentially active by the City of Redlands; this fault
however, is not designated as a Fault Hazard Study Zone by the California Geologic Survey Because the
City of Redlands designated the fault as a potential geologic hazard, a fault investigation was performed.

In 2003, a 150 feet exploratory trench was excavated to a depth ranged from 15 to 17 feet. The trench was
excavated to evaluate the presence of the unnamed fault (presumably Reservoir Canyon Fault). The trench
was geologically logged, and no evidence of faulting such as offset or warped beds were present within the
excavation. In addition to the trenching, borings B3 through B5 were excavated on either side of the
postulated fault trace and no abrupt changes in soil horizons or other evidence suggestive of faulting were
noted.

A second fault investigation was made as requested by the County Geologist. The second fault
investigation included the excavation of six additional trenches totaling 1217 linear feet to depths ranging
from 10 to 19 feet. Two strands of Reservoir Canyon Fault (approximately 17 to 20 feet apart) were found in
trenches located on the northwest facing hillside of the central ridge spur within the site. These strands
trend through the site on a bearing ranging from N54E to N77E and exhibited normal displacements of 1.5
to 3 feet (refer to Gorian Report of 12/27/04). However, other faulted older alluvium units exhibited offset
That could not be measured. This undetermined offset suggests that the total displacement is much larger.
The dip of the fault strands were observed, ranged from 60 to 74 to the northwest.

A secondary fault is shown on Matti et al map traversing parallel along the western most drainage within the
project (same drainage that Dibblee (1974) showed the unnamed fault traversing). Two trenches were
excavated to a maximum depth of 19 feet below the floor of the drainage. The deep trench bottomed out in
older alluvium soils and a continuous contact between Holocene and Pleistocene soils was exposed. No
faulting was present.

Age assessment of the last fault displacement was attempted. It was estimated by visual observation that
the soil lying unbroken over the fault splays were approximately 20 to 30 thousand years old. This indicates
that the fault is not considered active. The older alluvium within the site have been estimated to be
approximately 500 thousand years old. This age indicates that the last fault rupture occurred between 20K
and 500K years ago. The geomorphology in the vicinity of the fault is not suggestive of recent faulting and
appears to be much older than 20 to 30K years old. Based on a review of aerial photographs of the subject
site and surrounding area, no geomorphic evidence of active faulting was observed.
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3.3.2 Ligquefaction

3.3.2.1 Gorian, 2004

Groundwater is not present in the upper 50 feet and therefore the soils within the subject site are not
considered susceptible to liquefaction.

3.3.22 LGC, 2005

Based on the subsurface exploration, secondary effects of seismic activity such as ground failure including
land sliding, ground lurching, shallow ground rupture, and liquefaction are considered unlikely.

Liguefaction analysis was conducted utilizing data from an exploratory borehole and assuming 50 feet depth
to water. The analysis indicated no potentially liquefiable soil onsite.

3.3.2.3 GeoMat 2017/2018

Based on the City of Redlands General Plan Safety Element (Figure 7-6) and the San Bernardino County
General Plan Geologic Hazard Overlay (Sheet FH31C), the site is not located within an area considered to
be susceptible to liquefaction.

3.3.3 Landslides

3.3.3.1 Gorian and Associates, 2004

No landslides are present within or near the site nor are any shown on regional geologic maps. Erosion
gullies were observed on the west-facing slope in the southwest corner of the site. Based on aerial photo
review, it appears that this erosion was associated with water line rupture in 1930.

3.3.3.2 LGC, 2005

No landslide debris was noted and no ancient landslides are known to exist onsite.

3.3.3.3 GeoMat, 2017/2018

Based on the City of Redlands General Plan, the site is located in an area with potential landsliding.
However, based on field mapping and previous work by Gorian and Associates (2004) and LGC (2005), no
landslide debris was noted and no ancient landslides are known to exist at the site.

Site reconnaissance performed by GeoMat in the course of our recent, additional subsurface exploration
revealed no indications of landslides or other deep-seated slope stability issues at the site. Areas of
potential surface erosion and rilling, etc. may be averted by implementation of proper, engineered surface
drainage measures in the course of site development.

3.3.4 Tsunami and Seiche

Seismically induced flooding from seiche and tsunami is non existent because the property is inland and no
enclosed bodies of water lie adjacent to the site.
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3.3.5 Slope Stability

3.3.5.1 Gaorian, 2004

Gross and surficial stability calculation for cut and fill slopes up to 65 feet in height shows the following
safety factors:

Soil Type Co(gii)'on Phi Safety Factor
Old Alluvium 200 36 1.93 Static
230 41.4 1.69 Seismic
Fill 100 34 1.64
Surficial Stability 200 36 1.73

3.35.2 GeoMat 2017/2018

Global stability analysis was performed to evaluate the probable static and dynamic gross stability of the
maximum proposed slope configuration as shown in the following table. The analysis projects the slope’s
general inclination at a maximum gradient of 2H:1V.

Grading Slope Height (ft) Location Material
Cut Slope 70 Lots 20 through 23 Qvoa
Fill Slope 60 Between Lots 16 & 19 Qvoa / Qw

The analysis utilizes the simplified method of slices by Bishop. The shear strength parameters used in the
software analysis were obtained from the referenced report by Gorian and Associates (2004).

The results of the stability analysis for homogenous slope material is presented in Appendix E. The results
indicated that the slope configuration will be adequate with a safety factor of over 1.5 in static condition and
1.1 in dynamic condition. Summary of the analysis is as follows:

Soil Type Cohesion (psf) | Phi Static SF Seismic SF
Old Alluvium | 200 36 2.04 1.90
Fill 100 34 1.64 1.39

Drainage control measures recommended in this report and by the project civil engineer should be
implemented during site development.

Considering the shear strength of native soil and the slope inclination, seasonal local surficial sloughing
cannot be entirely precluded and should be considered by the project design team. Permanent devices
should be designed by the project civil engineer such as but not limited to wall free board, “V” ditches,
benches, etc., to minimize and contain any remote pop-outs.

In addition, to minimize the potential for surficial sloughing the slope should be maintained with appropriate
deep root vegetation and ground cover. As a minimum the slope maintenance guidelines presented in
Appendix F should be followed.
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4.0 CONCLUSIONS

e Reservoir Can fault has not moved within the last 20K years and is not considered active. Fault
trenches should be located, excavated, and backfilled in a controller manner.

e Based on a review of aerial photographs of the subject site and surrounding area, no geomorphic
evidence of active faulting was observed.

e The site is located in a region of generally high seismicity, as is all of southern California. During its
design life, the site is expected to experience strong ground motions from earthquakes on regional
and/or local causative faults. Therefore, typical structural design mitigations should be considered by
the structural engineer.

e Based on City of Redlands and County of San Bernardino General Plan, the site is not located in an
area considered to be susceptible to liquefaction. Liquefaction analysis performed by Gorian (2004)
showed no liquefiable soil layers at the site and no groundwater was encountered at the site in any
boreholes drilled to a depth of 51.5 feet. Therefore, the potential for liquefaction to occur onsite is
unlikely.

e The use of conventional and post tension foundation is considered feasible for the proposed
development.

e Onsite soil is expected to be very low to low in expansion potential. This should be verified following
rough grading.

e Potential for rain or irrigation water moving through from onsite or adjacent and elevated areas cannot
be precluded. Our experience indicates that surface or near-surface groundwater conditions can
develop in areas where groundwater conditions did not exist prior to site excavation, especially in areas
where a substantial increase in surface water infiltration results from landscape irrigation. Since
groundwater may fluctuate throughout the year, we recommend the contractor verify groundwater
conditions and evaluate dewatering requirements prior and during to construction.

e Based on the results of our geotechnical investigation of the site, it is our opinion that the proposed
improvements are feasible from a geotechnical standpoint, provided the following recommendations
are incorporated into the project plans and specifications.
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5.0 RECOMMENDATIONS

5.1 Site Preparation

All grading should be performed in accordance with our General Earthwork and Grading Specifications
presented in Appendix G.

Fill, debris, abandoned utility lines, irrigation appurtenances, underground structures, deleterious materials,
etc., should be removed and hauled offsite. Cavities created during site clearance should be backfilled in a
controlled manner.

5.1.1 Anticipated Overexcavations in Quaternary Wash Material

The subsurface conditions of the site were evaluated through the geotechnical borehole logs and trenches
conducted by Gorian (2003), LGC (2005), and GeoMat (2017). The following table summarizes the
anticipated overexcavation depths at the following locations onsite. Refer to Plate 1 for overexcavation
Areas 1 through 9.

Anticipated Overexcavation Depths Onsite
Area 1 2 3 4 5 6 7 8 9

Overexcavation
Depth (ft) 6 6 10 6 6 8 10 6 12

The overexcavation depths were determined from the subsurface characteristics including soil type, dry
densities, and field SPT blow-counts, see Appendix B for tables of in-situ dry densities that were
encountered in the subsurface explorations by the three consultants. This overexcavation may be extended
deeper if loose or unsuitable soil is encountered in the bottom of the overexcavation, as determined during
grading.

After any overexcavation, the exposed surfaces should be observed and then scarified to a depth of at least
12-inches, moisture conditioned as necessary and recompacted to at least 90 percent of the maximum dry
density, as determined by ASTM D1557 Test Method; prior to placement of fill.

5.1.2 Anticipated Overexcavation in Older Alluvium

Areas to receive fill should be overexcavated to a depth of at least three feet below existing ground surface.
Areas proposed for cut grading deeper than three feet may be scarified in place, after reaching pad grade,
to provide at least 12 inches of compacted uniform surface at grade. Areas proposed for less than 3 feet of
cut grading should be overexcavated until at least three of cut grading is accomplished. All overexcavations
may be extended deeper if loose soil is encountered in the bottom of the overexcavation.

5.1.3 Cut to Fill Transition Grading

To mitigate distress to structure related to the potential adverse affects of excessive differential settlement,
curffill transitions should be eliminated from all building areas where the depth of fill placed within the “fill”
portion exceeds proposed footing depths. The entire structure should be founded on a uniform bearing
material. This should be accomplished by over excavating the “cut” portion and replacing the excavated
materials as properly compacted fill. Recommended depths of over excavation are provided in the following
table:
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Depth of Fill (Fill Portion) Depth of Overexcavation (Cut Portion)

Up to 5 feet Equal depth

5 to 10 feet 5 feet

Greater than 10 feet Half the thickness of placed fill on the fill portion (10 feet maximum)

Over excavation of the “cut” portion should extend beyond the perimeter building lines a horizontal distance
equal to the depth of over excavation or to a minimum distance of 5 feet whichever is greater.

5.1.4 Wabash Street Extension

Portion of the street located in older alluvium should be provided with at least 24 inches of compacted fill.

5.1.5 Oversize Material

Oversize rock is expected to be encountered during grading, especially in old fills and areas with granitoid
rocks. Therefore, oversized rock (i.e. rock exceeding a maximum dimension of 12 inches) if encountered will
require special handling, such as offsite disposal or stockpiled onsite and crushed for future use. The
disposal of oversized rock is discussed in General Earthwork and Grading Specifications Appendix G.
Onsite rock burial should be surveyed for line and grade and recorded on as-built plans.

5.1.6  Subdrains

If water seepage or saturated condition is encountered, subdrains should be placed in natural drainage
areas that will receive engineered compacted fill exceeding 10 feet in thickness. A typical subdrain detail is
attached in Appendix G. The subdrains should be located at least 10 feet below the finished grade and
should consist of a minimum 6-inch diameter perforated PVC (Schedule 40) pipe, or equivalent (such as
corrugated slotted pipe). Where the length exceeds 500 feet, an 8-inch diameter perforated pipe should be
used. Where two or more 8-inch pipes coverage into a main trunk pipe, or more than three 6-inch tributary
pipes outlet into a main trunk pipe, the main pipe should consist of a 10-inch diameter perforated pipe.
Perforations should be no more than ¥ inch diameter.

The subdrains should be encased in 9 cubic feet of drain material per lineal foot of pipe installed in trench or
“v” cut made into firm native soils exposed in the canyon cleanouts or along the heel of a bench in the
perimeter drain case. The canyon cleanouts may expose a variety of soils ranging from granular to fine
grained with mixtures of both. Al cleanouts should be to firm native soils and should be observed by the

project geotechnical consultant.

It is recommended that the drain material consists of % to 1-inch gravel or equivalent wrapped with filter
cloth (such as Supac 4NP or Mirafi 140S or equivalent). Drain pipe wrapped in filter cloth and encased in
drain material may be considered an alternative to the above recommended design. Drain material encasing
a filter cloth wrapped pipe should consist of No. 4 rock and sand at a 1:1 ratio. Alternates or material
equivalents must be approved by the project geotechnical consultant.

The subdrain locations and installation should be verified in the field by the project engineering geologist. As
soon as possible after grading is completed around the subdrain outlet, the outlet must be located, protected
from future damage and covered with a galvanized screen clamped in place. Subdrain outlets should be
established by survey to aid in relocation. To protect the outlet, as a minimum, it should be extended 1 foot
past the slope face and marked with a steel post and/or encased in concrete.
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5.1.7 Keying and Benching

All fills placed on ground sloping steeper than 5H:1V should be keyed and benched (horizontal benches)
into firm competent in-place soil (after all required removals are made). All keyways should be a minimum
of 15 feet wide and cut a minimum depth of 2 feet at the toe into firm competent in-place soils. Keyways
should be tilted into the slope and should be at least 3 feet deep at the heel (measured from below the slope
toe elevation). Horizontal benches should be a minimum of 5 feet wide, i.e. a minimum 5 feet of competent
material. The vertical portion of the bench in competent soils should not exceed 5 feet. A representative of
this office should observe the keyways and benching.

5.1.8 Cut Slopes

Cut slopes will likely expose older alluvium. A geologist from this office should observe all cut slopes and/or
retaining wall back cuts to verify favorable geologic conditions.

5.1.9 Foundation Setback

Footings on or near the top of descending slopes should be deepened or setback to provide footing support
and to reduce the impact of changes that can occur on slope faces. Changes to the slope, such as erosion,
slumping, overwatering and expansive soil action can affect the support of footings on or near descending
slopes. Therefore, deepened footings or setbacks should be used for all buildings and accessory structures
including walls or fences that are sensitive to differential movement. Setbacks are also necessary for
buildings adjacent to ascending slopes. The minimum setbacks should be per California Building Code. We
recommend that the minimum setback for a footing located on or near a descending slope should be 5
horizontal feet measured from the bottom outside edge of the footing to the slope face.

5.1.10 Compacted Fill/Imported Soil

Any soil to be placed as fill, whether presently onsite or import, should be approved by the soil engineer or
his representative prior to their placement. All onsite soils to be used as fill should be cleansed of any roots,
or other deleterious materials.

All fills should be placed in 6- to -8 inch loose lifts, thoroughly watered, or aerated to near optimum moisture
content, mixed and compacted to at least 90 percent relative compaction. This is relative to the maximum
dry density determined by ASTM D1557 Test Method.

Any imported soils should be sandy (preferably USCS "SM" or "SW", and very low in expansion potential)
and approved by the soil engineer. The soil engineer or his representative should observe the placement of
all fill and take sufficient tests to verify the moisture content and the uniformity and degree of compaction
obtained.

5.1.11 Deep Fill Settlement Monitoring

Fills over 30 feet thick will require the placement of settlement monuments. Monuments will be required at
the base and surface of the fills in order to monitor post construction settlement of alluvial soils and
consolidation of fill materials.

Surface monuments may consist of 5 () foot lengths of 1-inch diameter pipe driven into the ground and
furnished with suitable, well defined measuring point. Locations of the settlement monuments will be
determined when detailed grading plans are available.

Elevation readings of survey monuments should be made weekly for the first four (4) weeks, bi-weekly for
eight (8) weeks, and then monthly until observed settlement has reached tolerable limits. Construction
timing in areas of this fill will be evaluated on a continuing basis, as survey data becomes available.
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5.1.12 Shrinkage and Subsidence

Based on laboratory test results, we estimate that shrinkage of soils onsite should be approximately 7 (£2)
percent. Shrinkage is defined as the decrease in volume of soil upon removal and re-compaction
expressed as a percentage of the in-place volume. The following table summarizes the calculated
shrinkage values used in determining the total estimated amount.

Boreholes

Description ™57 T B2 [ B3 | B4 | B5 | B6 | B7 | B8 | B9 | B10 | B1l | B.12

Average In-
Situ  Density | 111.6 | 113.2 | 107.9 | 121.0 | 110.7 | 109.1 | 1114 | 113.9 | 1185 | 119.8 | 122.3 | 1204
(pcf)

Average Max.

Density (pcf) 132.0 | 132.8 | 1355 | 135.0 | 135.5 | 134.0 | 133.5 | 132.0 | 135.0 | 133.9* | 133.9* | 133.9*

Estimated
Total Depth of 15 10 15 20 20 20 15 15 20 5 5 5
Removal (ft)

Percent of
Total Removal 9.1 6.1 9.1 12.1 12.1 12.1 9.1 9.1 12.1 3.0 3.0 3.0
(%)

Estimated
Shrinkage  at
this  Borehole
(%)

7.46 6.80 | 12.37 | 235 | 10.31 | 10.60 | 853 | 574 | 4.23 2.55 0.72 2.13

Factored
Shrinkage for | 0.678 | 0.412 | 1.124 | 0.285 | 1.250 | 1.285 | 0.775 | 0.522 | 0.513 | 0.077 | 0.022 | 0.065
all Borings (%)

Total Estimated Shrinkage for Explored Boreholes = Z(Factored Shrinkage for all Borings (%)) = 7.0 %

*Max density values at these locations were obtained by taking a total average of all maxes performed.

This shrinkage is exclusive of any losses due to removal of roots or any underground structures and is
based on an average 92 percent relative compaction. An increase in relative compaction obtained would
increase the shrinkage factor.

Furthermore, a subsidence of approximately 0.10 (x 0.05) feet may also be considered during site
preparation. The above shrinkage and subsidence estimates should be used with caution since they are
not absolute values. We recommend that an earthwork balance area should be designated to allow for
variations in the indicated shrinkage and subsidence estimates.

5.1.13 Fault Trench Re-Excavation

The initial fault investigation included one trench, T-1. Fault trench T-1 should be re-excavated as it was
backfilled without compaction. The depth of the trench ranges from 15 to 17 feet. The trench alignment
extends though proposed Lots 17, 18, and 19 of Phase 1, and in the cut slope rear of Lots 1 through 5 of
Phase 2.

The supplemental fault investigation included six trenches ranging in depth between 10 and 19 feet. The
affected Lots are:

Supplemental Fault Trenches Affected Lots
25

29, 38, 39
17

OO IWIN|F-
'
i
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5.1.14 Trench Backfill

All utility trenches and retaining wall backfills should be mechanically compacted to the minimum
requirements of at least 90 percent relative compaction. Onsite soils derived from trench excavations can
be used as trench backfill except for deleterious materials. Soils with sand equivalent greater than 30 may
be utilized for pipe bedding and shading. Pipe bedding should be required to provide uniform support for
piping. Excavated material from footing trenches should not be placed in slab-on-grade areas unless
properly compacted and tested.

5.2 Temporary Excavation

All excavations must comply with applicable local, state, and federal safety regulations including the
current OSHA Excavation and Trench Safety Standards. Construction site safety generally is the sole
responsibility of the Contractor, who should also be solely responsible for the means, methods, and
sequencing of construction operations.

5.2.1 Soil Type
In accordance with OSHA, the onsite soil may be classified as follows:

Young Alluvium/Fill Soil Type “B”
Older Alluvium Soil Type “A”

Locally, some of the younger alluvium is classified as sand which correspond with Soil Type “C”.

5.2.2 Safe Vertical Cut

Temporary un-surcharged excavation is summarized in the following table.

Soil Type Temporary Vertical Cut (ft) | Grade beyond Allowable Vertical Cut
Young Alluvium/Fill 4 Sloped 1H:1V
Young Alluvium (Sand) 4 Inclined to angle of repose
Older Alluvium 8 Sloped 3/4H:1V

Exposed condition during construction should be verified by the project geotechnical engineer. No
excavations should take place without the direct supervision of the project geotechnical engineer.

All applicable requirements of the California Construction and general Industry Safety Orders, the
Occupational Safety and Health Act, and current amendments, and the Construction Safety Act should be
met. Cuts should be observed during excavation by the project’s geotechnical consultant. If potentially
unstable soil conditions are encountered, modifications of slope ratios for temporary cuts may be required.

5.2.3 Precaution for Excavations

The Contractor should be aware that unsupported excavation depths should in no case exceed those
specified in local, state, and/or federal safety regulations (e.g., OSHA Health and Safety Standards for
Excavations, 29 CFR Part 1926, or successor regulations).

Such regulations are strictly enforced and, if they are not followed, the Owner, Contractor, and/or
earthwork and utility subcontractors could be liable for substantial penalties. The contractor’s “responsible
person”, as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations as part of the

contractor’s safety procedures.
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5.3 Temporary Shoring

If temporary shoring is used during project development, the following earth pressures may be utilized to aid
in the design. The following earth pressures are based on drained conditions (no hydrostatic or buoyant
conditions) and the assumption that the shoring is vertical (no batter), and the ground surface in front and
behind the shoring is level. For different geometries or conditions, the above lateral earth pressures
should be reevaluated.

5.3.1 Cantilever Shoring

Assuming average shear strength of onsite soils (32° friction angle and 250 psf cohesion), cantilever shoring
may be designed for a triangular load distribution equivalent to the pressure exerted by a fluid weighing 37
pounds per cubic foot (pcf). For an aerial surcharge placed adjacent to the shoring, an equivalent,
horizontal (rectangular) pressure of thirty (30) percent of the surcharge may be assumed to act along the
entire length of the shoring.

Shoring must extend below the excavation bottom to provide lateral resistance by passive soil pressure.
Allowable passive pressures may be taken as equivalent to the pressure exerted by a fluid weighing 260 pcf
in alluvium to a maximum value of 2000 psf.

5.3.2 Braced Shoring

For braced shoring, a uniform rectangular pressure distribution should be used from top to bottom of the
shoring equivalent to the 24H, where H is the depth of the excavation. For an aerial surcharge placed
adjacent to the shoring, an equivalent, horizontal (rectangular) pressure of thirty (50) percent of the
surcharge may be assumed to act along the entire length of the shoring.

5.4 Tentative Foundation Recommendations

All recommendations including conventional foundation recommendations presented in the referenced
report dated May 25, 2005 remain applicable. Additional recommendations are in the following sections.

5.5  Static Settlement

Foundation will be provided with at least three feet of compacted fill that will posses relatively high
strengths and will not be subject to significant stress increases from the foundations of the new structure.
Therefore settlements are expected to be within tolerable limits. Total long-term settlement between
similarly loaded adjacent foundation systems should not exceed one inch. The structures should be
designed to tolerate a differential settlement on the order of 1/2 to 3/4-inch.

5.6 Updated Post Tension Foundation Recommendations

Based on the soils expansion index (EI=34, Gorian (2004)), and the correlation of typical soil properties
versus expansion potential provided in the table below, the expansive soil onsite is expected to have a
plasticity index of about 15.

Robert W. Day’s Geotechnical Engineer’s Portable Handbook, 2" Edition, Table 12.2
Expansion Index 0-20 21-50 51-90 91-130 130+
Plasticity Index 0-10 10-15 15-25 25-35 35+
Expansion Potential | Very Low Low Medium High Very High

A value of a Pl equal to 15 was utilized in the design of the PT slabs for soils with low expansion potential.
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The values below provide minimum geotechnical parameters suggested for the post tensioned foundation
slab design criteria based on; “Design of Post Tensioned Slab-on-Ground”, 3 Edition with 2008
Supplement. The slabs should have sufficient stiffness to resist non-uniform shrinkage or swell of the slabs
subgrade soils.

Parameter Value
Expansion Index or Designated Lots (2L1?\évo) Ve(r<y2I6;)w
- 15 5
Plasticity Index (assumed) (assumed)
Percent Passing No. 200 Sieve 35 20
(assumed) (assumed)
Expansion Index 34 10
(assumed) (LGO)
Minimum slab thickness 5" 5
Slab saturation 12" min 12" min
Sand layer below Slab 4” min 4” min
Vapor barrier 10 mil 10 mil
Allowable soil bearing value 2000 psf 2000 psf
Modulus of subgrade reaction (k) 200 pci 120 pci
Parameter footing embedment 18” min 18" min
Soil coefficient of friction 0.38 0.38
Thornthwaite Moisture Index -20 -20
Constant soil suction pF 3.9 pF 3.9
Center Lift, edge moisture variation Distance ; ,
(em) 9.0 9.0
Center Lift, center lift, ym 0.54” 0.46”
Edge Lift, edge moisture variation Distance (em) 4.7 5.0
Edge Lift, edge lift, ym 0.23 0.19

Post tensioned slabs may be utilized for the support of proposed structures. If not all of the lots will receive
post tensioned slabs, at least the lots nearest to Reservoir Canyon Fault and lots within the young alluvial
deposits areas, and lots with deep fills greater than 25 feet in depth. We recommend that the foundation
engineer design the foundation system using the geotechnical parameters provided in this report. In
utilizing these parameters, the foundation engineer should design the foundation system in accordance with
the allowable deflection criteria of applicable codes and requirements of the structural engineer/architect

Please note that the post tensioned design methodology is in part based on the assumption that soil
moisture changes around and beneath the post-tensioned slabs are influenced only by climatological
conditions. Soil moisture changes below slabs is the major factor in foundation damages relating to
expansive soil. The design methodology has no consideration for pre-saturation, owner irrigation, or other
non-climate related influences on the moisture content of subgrade soils.

We recommend that prior to foundation construction, slab subgrades be presoaked to 12 inches prior to
trenching and maintained at above optimum moisture up to concrete construction. We further recommend
that the moisture content of the soil around the immediate perimeter of the slab be maintained near optimum
moisture content (or above) during construction and up to occupancy.
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The geotechnical parameters provided in this report assume that if the areas adjacent to the foundation are
planted and irrigated, these areas will be designed with proper drainage so 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. 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.

Based on the design parameters we have provided, and our experience with monitoring similar sites on
these types of soils, we anticipate that if the soils become saturated below the perimeter of the foundations
due to incorrect landscaping irrigation or maintenance, then up to approximately ¥s-inch of uplift could occur
at the perimeter of the foundation relative to the central portion of the slab.

Future owners should be informed and educated regarding the importance of maintaining a consistent level
of soil moisture. The owners should be made aware of the potential negative consequences of both
excessive watering, as well as expansive soils to become too dry. The soil will undergo shrinkage as it dries
up, followed by swelling during the rainy winter season, or when irrigation is resumed. This will result in
distress to site improvements and structures.

5.7 Concrete Flatwork

Slabs-on-grade should be placed on at least 12 inches of prepared ground (topsoil not included, refer to
geotechnical logs for depth of forest topsoil) compacted to a minimum of 90 percent relative compaction.
Slabs-on-grade should be at least 5 inches thick and should be reinforced with at least No 4 bars at 12
inches on-center both ways, properly centered in mid thickness of slabs. Slabs-on-grade should be
provided with a 10-mil Visqueen moisture barrier, if moisture intrusion is objectionable, and underlain by four
inches of clean sand to meet California Residential Green Code.

Where slab or walkway is within 2 feet of the top of a slope, the slope side edge should be equipped with a
deepened edge. We suggest an 18 inch deepened edge (embedment depth) for slopes over 5 feet high.
Reinforcement in depend edges should be continuous with the slab reinforcement or doweled into the slab.

Shrinkage cracking can become excessive if water is added to the concrete above the allowable limit and
proper finishing and curing are not followed. Concrete mixing, placement, finishing, and curing should be
performed per the Portland Cement Association Guidelines.

Slab-on-grade thickness and reinforcement should be evaluated by the structural engineer and designed in
compliance with applicable codes. Excess soils generated from foundation excavations should not be
placed on any building pads without proper moisture and compaction. All slab subgrades should be
saturated to a depth of at least 12 inches prior to placement of slab building materials. Moisture content
should be tested in the field by the soil engineer. Slabs subgrade should be kept moist and the surface
should not be allowed to desiccate.

The addition of fiber mesh in the concrete and careful control of water/cement ratios may lessen the
potential for slab cracking. In hot or windy weather, the contractor must take appropriate curing precautions
after the placement of concrete. The use of mechanically compacted low slump concrete (not exceeding 4
inches at the time of placement) is recommended. We recommend that a slipsheet (or equivalent) be
utilized if grouted tiles or other crack sensitive flooring (such as marble tiles) is planned directly on concrete
slabs.
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5.8 Retaining Walls

The following lateral earth pressures and soil parameters, in conjunction with an allowable soil bearing
capacity of 2000 psf, may be used for design of retaining wall with free draining compacted backfills. The
soil bearing value may be increased by 20% for each additional foot depth to a maximum of 3000 psf. If
passive earth pressure and friction are combined to provide required resistance to lateral forces, the value
of the passive pressure should be reduced to two-thirds the following recommendations.

Lateral Pressure Condition Soil Condition Equivalent Fluid Pressure (pcf)
At Rest Case (Drained) Soil Level backfill 56
Active Case (Drained) Soil Level Backfill 37
Active Case (Drained) 2H:1V 72
Passive Case (Drained) Level Backfill 1260 to a maximum of 2000
Horizontal Coefficient of Friction 0.38
Unit Soil Weight 120f

5.8.1 Wall Surcharge Loading

The term "surcharge" refers to any additional loading on the proposed wall. This term usually refers to
loading that is in proximity to the wall system. Use the Spangler Method of analysis (area load of finite
length) or Boussinesq Method of analysis to determine the lateral pressure caused by the surcharge
loading. The uniform vertical surcharge is usually given a value of 200 psf or an equivalent height of fill.
A uniform surcharge of at least 200 psf is always assumed at the top of a wall that has a level backfill.
This should be multiplied with appropriate earth pressure coefficient to determine the resulting horizontal
pressure on the wall. Additional static lateral pressures due to other surcharge loadings in the vicinity of
the wall can be estimated using the guidelines provided in Plate 4.

5.8.2 Retaining Wall Waterproofing

The backfilled side of all retaining walls should be coated with an approved waterproofing compound or
covered with a similar material to inhibit migration of moisture through the walls. It is recommended that the
waterproofing system should be inspected and approved by the project civil engineer. The use of a water-
stop should be considered for all concrete joints. We recommend contacting a waterproofing
professional/consultant for specific recommendations for placement, sealing and protection of below grade
walls.

5.8.3 Retaining Wall Drainage

The above tabulated earth pressures assume that sufficient drainage will be provided behind the walls to
prevent the build-up of hydrostatic pressures from surface and subsurface water infiltration. Back-cut distance
for conventional retaining walls should be at least 18 inches to facilitate compaction.

We recommend drainage for retaining walls to be provided in accordance with Plate 5 of this report. The
backdrain pipe should be connected to a system of closed pipe(s) (non-perforated) that lead to the storm
runoff discharge facilities. Retaining wall backdrain must be observed by GeoMat Testing Laboratories prior
to wall backfill.

5.8.4 Retaining Wall Backfill

All retaining wall backfill must be compacted to at least 90 percent relative compaction (ASTM D-1557),
utilizing equipment that will not damage the wall. Maximum precautions should be taken when placing
drainage materials and during backfilling. Onsite soils may be used as backfill.
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5.8.5 Updated Seismic Earth Pressure

The seismic load due to lateral earth pressure may be defined in accordance with NAVFAC.

Dynamic Component, Yielding Condition Pae = 3/8(kn)Y'H? = 10H?
Dynamic Component, Non-Yielding Condition Pae = 3/8(kn)YH? = 21H?

Pae is in Ib/linear foot of wall

Kn is equal to 35%PGAw for cantilever and 75%PGAw for restrained condition

H is height of wall in feet

Y is equal to the unit weight of the backfill in pcf, 120 pcf

The resultant dynamic force acts at a distance of 0.6H of the inverted pressure triangle.

PGAw can be found in Appendix D. Dynamic forces are short term loading. A one-third increase in bearing
pressure and passive resistance may be allowed for dynamic analysis.

5.9 Suggested Slope Protection and Maintenance

Proper slope protection and maintenance should help minimize erosion and improve the stability of the
existing slopes. As a minimum the slope maintenance guidelines presented in Appendix F of this response
should be followed. Additional precautions are:

e Any additional slope planting should be provided by a qualified landscape architect. GeoMat Testing
Laboratories, Inc. strongly recommends that erosion and borrowing rodent control measures should be
maintained.

e |t is critical to provide periodic maintenance and repair of all slopes and drainage systems. Drainage
system inlets, outlets, and spillways should be periodically inspected and cleaned of soil and debiris.

e It is recommended that all project landscaping be provided with automatic sprinkler shutoffs in
order to help prevent over-saturation of slope faces and help mitigate surficial slope instability
problems. Leaks in the irrigation system should be fixed without delay.

¢ The slopes should be periodically inspected for evidence of cracking, erosion, and burrowing animals.
Any problems should be repaired immediately.

5.10 Tentative Pavement Design

A laboratory R-value test was conducted by LGC (2005) and yielded an R-value of 62. Accordingly, the
minimum recommended pavement thickness is presented in the following table. Final pavement design
recommendations should be based on laboratory test results of representative pavement subgrade soils
upon the completion of rough grading.

5.10.1 Asphalt Pavement

Location Assumed Traffic Index LA Recomm_ended Full Asphalt Section
Pavement Section
Local Street 5.0 3.0” AC over 4” Class 2 Base 4.0
Collector Street 6.0 3.5” AC over 4” Class 2 Base 45
Wabash Street 7.0 4.0” AC over 4” Class 2 Base 6.0”

All pavement subgrade should be cleared of any deleterious material and overexcavated to a depth of at
least 12 inches below existing or finished grade, whichever is deeper.
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The bottom of the excavation should be further scarified an additional 12 inches, moisture conditioned, and
compacted to at least 90 percent of the maximum density as determined by ASTM D1557 test method.
Aggregate base should be compacted to at least 95 percent of the maximum density as determined by
ASTM D1557 test method.

If subgrade soils possess an R-Value equivalent to 50 or higher and is considered free draining, a full AC
pavement depth may be utilized. If the full depth is to be used, subgrade soils should be compacted to at
least 95 percent of the maximum density as determined by ASTM D1557 test method.

5.11 Site Drainage

Positive drainage should be provided and maintained for the life of the project around the perimeter of all
structures (including slopes and retaining walls) and all foundations toward streets or approved drainage
devices to minimize water infiltrating into the underlying natural and engineered fill soils. In addition, finish
subgrade adjacent to exterior footings should be sloped down (at least 2%) and away to facilitate surface
drainage.

Perimeter water collection devices may be installed around the structure to collect roof/irrigation/natural
drainage. Roof drainage should be collected and directed away from foundations via nonerosive devices.
Over the slope drainage must not be permitted.

Water, either natural or by irrigation, should not be permitted to pond or saturate the foundation soils.
Planter areas and large trees adjacent to the foundations are not recommended. All planters and terraces
should be provided with drainage devices. Internal drainage should be directed to approved drainage
collection devices.

Location of drainage device should be in accordance with the design civil engineers drainage and erosion
control recommendations. The owner should be made aware of the potential problems, which may develop
when drainage is altered through construction of retaining walls, patios and other devices.

Ponded water, leaking irrigation systems, over watering or other conditions which could lead to ground
saturation should be avoided. Surface and subsurface runoff from adjacent properties should be controlled.
Area drainage collection should be directed through approved drainage devices. All drainage devices
should be properly maintained.

5.12 Additional Services

5.12.1 Plan Reviews

The recommendations provided in this report are based on preliminary information and subsurface
conditions as interpreted from limited exploratory trenches at the site. We should be retained to review final
grading and foundation plans to revise our conclusions and recommendations, as necessary. Professional
fees will apply for each review.

Our conclusions and recommendations should also be reviewed and verified during site grading, and
revised accordingly if exposed geotechnical conditions vary from our preliminary findings and
interpretations.
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5.12.2 Additional Observation and/or Testing

GeoMat Testing Laboratories, Inc. should observe and/or test at the following stages of construction.

During grading and post grading.

Following footing excavation and prior to placement of footing materials.
During wetting of slab subgrade and prior to placement of slab materials.
During all trench backfill and wall backfill.

When any unusual conditions are encountered.

5.12.3 Final Report of Compaction During Grading

A final report of compaction control should be prepared subsequent to the completion of grading. The report
should include a summary of work performed, laboratory test results, and the results and locations of field
density tests performed during grading.
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6.0 GEOTECHNICAL RISK

The concept of risk is an important aspect of the geotechnical evaluation. The primary reason for this is that
the analytical methods used to develop geotechnical recommendations do not comprise an exact science.
The analytical tools which geotechnical engineers use are generally empirical and must be used in
conjunction with engineering judgment and experience. Therefore, the solutions and recommendations
presented in the geotechnical evaluation should not be considered risk-free and, more importantly, are not a
guarantee that the interaction between the soils and the proposed structure will perform as planned.

The engineering recommendations presented in the preceding sections constitute GeoMat Testing
Laboratories professional estimate of those measures that are necessary for the proposed water line to
perform according to the proposed design based on the information generated and referenced during this
evaluation, and GeoMat Testing Laboratories experience in working with these conditions.

7.0 LIMITATION OF INVESTIGATION

This report was prepared for the exclusive use on the new construction. The use by others, or for the
purposes other than intended, is at the user’s sole risk.

Our investigation was performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable Geotechnical Engineers practicing in this or similar locations within the
limitations of scope, schedule, and budget. No other warranty, expressed or implied, is made as to the
conclusions and professional advice included in this report.

The field and laboratory test data are believed representative of the site; however, soil conditions can vary
significantly. As in most projects, conditions revealed during construction may be at variance with
preliminary findings. If this condition occurs, the possible variations must be evaluated by the Project
Geotechnical Engineer and adjusted as required or alternate design recommended.

This report is issued with the understanding that it is the responsibility of the owner, or his representative, to
ensure that the information and recommendations contained herein are brought to the attention of the
engineer for the addition and incorporated into the plans, and the necessary steps are taken to see that the
contractor and subcontractor carry out such recommendations in the field.

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's
operations, and we cannot be responsible for other than our own personnel on the site; therefore, the safety
of others is the responsibility of the contractor. The contractor should notify the owner if he considers any of
the recommended actions presented herein to be unsafe.

The findings, conclusions, and recommendations presented herein are based on our understanding of the
addition and on subsurface conditions observed during our site work, and are valid as of the present date.
However, changes in the conditions of a property can occur with the passage of time, whether they be due
to natural processes or the works of man on this or adjacent properties. In addition, changes in applicable
or appropriate standards may occur, whether they result from legislation or the broadening of knowledge.
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REGIONAL GEOLOGY MAP

LEGEND:

Qw: Very young wash deposits (late Holocene)—Unconsolidated sand and gravel deposits in active washes,
ephemeral river channels of axial-valley streams, and in channels on active surfaces of alluvial fans.

Qvoa3: Very old axial-channel deposits, Unit 3 (middle to early Pleistocene)—In areas east and west of mouth of
Santa Ana River, unit consists of alluvial deposits, but locally includes regolith or pedogenic-soil profile developed on
San Timoteo Beds.

Mzfg: Foliated granitoid rocks (Mesozoic)—Fine- to coarse-grained leucocratic granitoid rocks having
heterogeneous compositions and textures.

Qof3: Old alluvial-fan deposits, Unit 3 (late to middle Pleistocene)—On south side of San Bernardino Mountains,
moderately dissected interstratified sand and gravel.

Qstu: Upper member (Pleistocene)—Medium-to thick-bedded, moderately to well sorted, moderately indurated, very
fine- to coarse-grained sandstone interlayered with subordinate pebbly sandstone and pebble to small-cobble gravel.

From: “Morton, D.M., and Miller, F.K., 2006, Geologic map of the San Bernardino and Santa Ana 30' x 60' quadrangles, California: U.S. Geological
Survey, Open-File Report OF-2006-1217, scale 1:100,000”
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NOTES:

1. These guidelines apply to rigid walls with
Poisson's ratio assumed to be 0.5 for backfill materials.

2. Lateral pressures from any combination of
above loads may be determined by the
principle of superposition.

RETAINING WALL SURCHARGE

PLATE




SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX <50

OPTION 1: PIPE SURROUNDED WITH
CLASS 2 PERMEABLE MATERIAL

OPTION 2: GRAVEL WRAPPED
IN FILTER FABRIC

WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE
SLOPE OR SLOPE OR
‘ LEVEL LEVEL
12" 10
? \ _r NATIVE
WATERPROOFING : WATERPROOFING ~ —— | Lt
2. FILTER FABRIC
(SEE GENERAL NOTES) . (SEE GENERAL NOTES) - LR (SEE NOTE 4)
’ 12" MINIMUM
T CLASS 2 PERMEABLE FILTER —f ] 12" MINIMUM
: MATERIAL (SEE GRADATION) oA
WEEP HOLE WEEP HOLE L s
(SEE NOTE 5) \ (SEE NOTE 5)
4 INCH DIAMETER 1/4 TO 1 1/2 INCH SIZE
PERFORATED PIPE GRAVEL WRAPPED IN FILTER
(SEE NOTE 3) FABRIC
LEVEL OR
SLOPE LEVEL OR

SLOPE

Class 2 Filter Permeable Material Gradation
Per Caltrans Specifications

Sieve Size Percent Passing

1" 100

3/4" 90-100

3/8" 40-100

No. 4 25-40
No. 8 18-33
No. 30 5-15
No. 50 0-7
No. 200 0-3

GENERAL NOTES:

*Waterproofing should be provided where moisture nuisance problem through the wall is undesireable.

*Water proofing of the walls is not under the purview of the geotechnical engineer.

*All drains should have a gradient of 1 percent minimum.

*QOutlet portion of the subdrain should have a 4-inch diamater solid pipe discharged into a suitable disposal area designed by the project engineer. The subdrain pipe
should be accessible for maintenance (rodding).

*Other subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes:

1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.

2) 1 Cu. ft. per ft. of 1/4 - to 1 1/2 -inch size gravel wrapped in filter fabric

3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chlorise plastic (PVC), Schedule 40, Armco A2000
PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 -inch in diameter placed at the ends of a 120-degree
arc in two rows at 3-inch on center (staggered).

4) Filter Fabric should be Mirafi 140NC or approved equivalent.

5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. if exposure is permitted, weepholes should be located 12-inches
above finished grade. If exposure is not permitted, such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk to be discharged through the curb
face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet system should be provided.

6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.

7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL PLATE
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GiENFERAL NOTES

DRILLING NOTES

WATER LEVEL MEASUREMENTS DRILLING AND SAMPLING SYMBOLS “The Standard Penetration Test is
conducted in conjunction with the split-

Water levels indicated on the boring logs are levels measured in the borings AS Auger Sample barrel sampling procedure. The *N*

at the times indicated. In permeable materials, the indicated levels may reflect CSs Continuous Sampler value corresponds to the number of

the location of groundwater. In low permeability soils, the accurate determination DB Diamond Bit -NX unless otherwise noted blows required to drive the last 1 foot

of groundwater levels is not possible with only short-term observations. HA Hand Auger (0.3m) of an 18 in. (0.46m} long, 2 in.
HS Hollow Stem Auger (51mm} O.D. split-barrel sampler with a

WATER LEVEL OBSERVATION DESIGNATION PA Power Auger 140 Ib. (63.5 kg) hammer falling a

WD. While Drilling RB Rock Bit distance of 30 in. (0.76m). The Standard

AB. After Boring ss* Spiit-Barrel Penetration Test is carried out according

BC.R.  Before Casing Removal ST Shelby Tube - 2" (51mm) unless otherwise noted  to ASTM D-1586. (See "N" Value below.)

ACR.  After Casing Removal WB Wash Bore

24 hr. Water level taken approximately 24 hrs. after boring completion CR Calfornia Ring Sampler 3" 0.D., Lined with 2.5"X1" Rings

SOIL PROPERTIES & DESCRIPTIONS

TEXTURE COMPOSITION Soil descriptions are based on the Unified Soil Classification System (USCS) as outlined
PARTICLE SIZE SAND & GRAVEL :gg;:‘STMnWDesignaﬁoﬂrz pc Dl-ag.bem Uﬂsgsdmgroup symt;ll e o conatoans
col to the group names list . iption includes soil constituents,
Clay < 0.002 mm (< 0.002 mm) consistency, relative density, color and other appropriate descriptive terms. Geologic
Sit < #200 Sieve {0.075 mm) Description % by Dry Weight description of bedrock, when encountered, also is shown in the description column.
Sand #4 to #200 Sieve  (4.75 10 0.075 mm) trace <15
Gravel 3in.to #4 Sieve (75 mmto 4.75 mm) with 15-29 GROUP SYMBOL GROUP NMAME GROUP SYMBOL GROUP MAME
Cobbles  12in.to 3 in. (300 mm to 75 mm) modifer > 30
Boulders  >12in. (300 mm) GW Well Graded Gravel CL Lean Clay
FINES GP Poorly Graded Gravel ML Silt
GM Silty Gravel oL Organic Clay or Silt
Description % by Dry Weight GC Clayey Gravel CH Fat Clay
trace <5 SW Well Graded Sand MH Elastic Silt
with 5-12 SP Poorly Graded Sand OH Organic Clay or Silt
modifier >12 SM Sitty Sand PT Peat
SC Clayey Sand CL-CH Lean to Fat Clay
COHESIVE SONS Cohessive Soils COHESIONLESS SOILS
Consistenacy "N" value
CONSISTENCY UNCONFINED COMPRESSIVE STRENGTH (Qu) PLASTICITY Very Soft ) RELATIVE DENSITY ~ "N" VALUE*
(psf) (kPa) < Very Loose 0-3
Very Sot <500 <29) Descripion ~ Liouid Limit (%) v 2| Loose 4-9
Soft 500 - 1000 (24 - 48) Lean < 45% Stiff (Firm) 815 Medium Dense 10-29
Medium 1001 - 2000 (48 - 96) Lean to Fat 45 to 49% Very Stiff (Very Firm)  15-30 Dense 30-49
St 2001 - 4000 (96 - 192) Fat > 50% Hard >3 | Very Dense 250
Very Stiff 4001 --8000 (192 - 383)
Hard > 8001 (>383)
BEDROCK PROPERTIES & DESCRIPTIONS
ROCK QUALITY DESIGNATION (RQD**) HRARDNESS & DEGREE OF CEMENTATION
DESCRIPTION OF ROCK QUALITY  RQD (%) LIMESTONE
Very Poor 0-25 Hard Difficult to scratch with knife.
Poor 25-50 Moderately Hard Can scratch with knife but not with fingernail.
Fair 50-75 Soft Can be scratched with fingernail.
Good 75-90
Excellent 90 - 100 SHALE
Hard Can scratch with knife but not with fingernail.
“*RQD is defined as the total length of sound core pieces, 4 inches (102mm) or greater in Moderately Hard Can be scratched with fingernail.
length, expressed as a percentage of the total length cored. RQD provides an indication of the Soft Can be molded easily with fingers.
integrity of the rock mass and relative extent of seams and bedding planes.
SANDSTONE
DEGREE OF WEATHERING Well Cemented Capable of scratching a knife blade.
Cemented Can be scratched with knife.
Slightly Weathered  Slight decomposition of parent material in joints and seams. Poorly Cemented Can be broken apart easily with fingers.
Weathered Well-developed and decomposed joints and seams.
Highly Weathered ~ Rock highly decomposed, may be extremely broken. BEDDING CHARACTERISTICS
SOLUTION AND VOID CONDITIONS TERM THICKNESS (inches) THICKNESS (mm)
Very Thick Bedded >3 >915
Solid Contains no voids. Thick Bedded 12-36 305-915
Vuggy Conlaining smal pits or cavities < 1/2° {13mm). : Medium Bedded 4-12 102-305
Porous Containing numerous voids which may be interconnected. 52'" 1B_he_dded 1-4 25-102
Cavernous Containing cavities, sometimes quite large. LarrnyinatlgdBEdded g‘: (1) 4 ;05'_2150
When classification of rock matenials has been estimated from disturbed ;he:d‘y La:mated Plores dvidi e ; :“1 beds or strala 'm;is
samples, core samples and raphic analysis may reveal other rock types. ing Flanes anes dhviding he individual 12yers, beas Of Strala Of FOCKs.
ph P petrograph ysis may reveal othef fock type Joint Fracture in rock, generally more or less vertical or transverse to the bedding.
Seamn Applies to bedding plane with an unspecified degree of weathering.
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Project Name:  Tract 16586, Redlands, California

BoringNo.: PB-1 Page 1 of 1

Project No.: 11074-01
Boring Location: See Plate 1 Drilling Co. One Way Drilling Logged By: MN
Drilling Date(s): 12/21/2017 Drill Rig: CME 85 Groundwater Depth: - ft
Drilling Method: Hollow Stem Auger Depth to Bedrock: - ft
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic Total Depth: 24 ft
Sampler Type: mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S) LABORATORY TEST DATA
E = SAMPLES BL_OW(:OUN;I'SF g % _gf\ % E g g
R EHE R MATERIAL DESCRIPTION 25|88 8 [=|2|:
= > ' ' _ - £ 7] %]
e £|_gc"fDﬁValue Eég - 'ggg
. — SM [ALLUVIUM (Qw)
5 — dark to medium yellowish brown silty sand
3 — fine to coarse grained, moist
4 —_—
5 —_—
— R X 71714 7 Loose 7.6 113
6 —
. — slightly porous
8 —
9 —
10 —
—{ R X 313]|5 5 Loose 7.2 110
11 —
" — some clay fines and cohesion
13 —
14 —
15 —
— R X 6] 8]12] 13 Medium dense 85 | 114
16 —
17 —
—{ R X 5]17]10] 11 Medium dense 53 | 112
18 —
— very little fine content
19 —
20
51 ] R 7 (1114 16 | sm [OLDER ALLUVIUM (Qvoa) 8.8 | 113
- — dark yellowish brown silty sand
— moist
23 —
—| R X 9110|13] 15 Medium dense 8 115
24 —
25 —
26 —
27 —
28—
29 —
30 —
31 —
32 ]
33—
34—

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:  Tract 16586, Redlands, California
Project No.: 11074-01

BoringNo.: PB-2 Page 1 of 1

Boring Location:

See Plate 1 Drilling Co. One Way Drilling

Drilling Date(s):

12/21/2017 Drill Rig: CME 85

Drilling Method:

Hollow Stem Auger

Hammer Weight/Drop:

140 Ibs./30-inches Hammer Type: Automatic

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 18 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S)

LABORATORY TEST DATA

DEPTH

(feet)

SAMPLES | BLOWCOUNTS

Sample
Type
Sample

6
6"-12"

B f;{ UsGs MATERIAL DESCRIPTION

~
— Value

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

N =
= O

=
N

[ER
w

SM [ALLUVIUM (Qw)
dark to medium yellowish brown silty sand

fine to coarse grained, moist

28| 33 dense

silty sand with gravel

1" gravel noted
13| 14 loose

11.7 | 118

5.8 113

27__
28 ]
29 —
30 —
31 —
32 ]
33 ]
34__

11| 12 SP |OLDER ALLUVIUM (Qvoa)
dark yellowish brown sand
19| 25 very little fines

medium dense

3.3 110

7.3 112

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:  Tract 16586, Redlands, California
Project No.: 11074-01

BoringNo.: PB-3 Page 1 of 1

Boring Location:

See Plate 1 Drilling Co. One Way Drilling

Drilling Date(s):

12/21/2017 Drill Rig: CME 85

Drilling Method:

Hollow Stem Auger

Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 16 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S)

LABORATORY TEST DATA

SAMPLES

DEPTH

(feet)

Sample
Type
Sample

BLOWCOUNTS
5 f;{ UsGs MATERIAL DESCRIPTION

Value

6
6" - 12"

~
—

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

XX X XTI X

SM [ALLUVIUM (Qw)
dark to medium yellowish brown silty sand
moist

313|4 5 loose, No Recovery

313|4 5 loose

314|5 6 loose

becoming more coarse grained

6189 11 medium dense

69|11 13 medium dense

moist

6.8 105

6 107

7.7 111

8.4 111

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:  Tract 16586, Redlands, California

BoringNo.: B-4 Page 1 of 1

Project No.: 11074-01
Boring Location: See Plate 1 Drilling Co. One Way Drilling Logged By: MN
Drilling Date(s): 12/21/2017 Drill Rig: CME 85 Groundwater Depth: - ft
Drilling Method: Hollow Stem Auger Depth to Bedrock: - ft
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic Total Depth: 19 ft
Sampler Type: mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S) LABORATORY TEST DATA
E = SAMPLES BL_OWSOUN;I'SF g % g _ % E E g
R EHE R MATERIAL DESCRIPTION 25|88 8 [=|2|:
= > ! ' - - £ 173 [%)
e £|_gc"fDﬁValue Eég - 'ggg
. — SM [ALLUVIUM (Qw)
5 — dark to medium yellowish brown silty sand
3
. R 19(34(41 49 | sw [OLDER ALLUVIUM (Qvoa) 3.4 | 120
s dark olive brown sand with gravel
6 — dense
— R X 40|50/| 5" | >50 very dense 3.8 | 138
7 —
o —] possibly cobbly
9 —
10 — R X 50/| 6" >50 No Recovery
— very dense
11 —
12 —
— R X 50/] 3" >50 very dense 3.4 | 116
13 —
14 —
15 —
16 —{ R X 50/| 4" >50 No Recovery
— very dense
17 —
18 —
—| R X 50/ 5" >50 very dense 42 | 111
19 —
20 —
21 —
22 —
23 —
24 —
25 —
26 —
27 —
28—
29 —
30 —
31 —
32 ]
33 ]
34—

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:  Tract 16586, Redlands, California

BoringNo.: PB-5 Page 1 of 1

Project No.: 11074-01
Boring Location: See Plate 1 Drilling Co. One Way Drilling Logged By: MN
Drilling Date(s): 12/21/2017 Drill Rig: CME 85 Groundwater Depth: - ft
Drilling Method: Hollow Stem Auger Depth to Bedrock: - ft
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic Total Depth: 22 ft
Sampler Type: mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S) LABORATORY TEST DATA
E = SAMPLES BL_OW(:OUN;I'; g§ _gA % E E g
R EHE R MATERIAL DESCRIPTION 25|88 8 [=|2|:
= > ! ' - - £ 173 [%)
e £|_gc"fDﬁValue Eég - 'ggg
. — SM [ALLUVIUM (Qw)
5 — dark to medium yellowish brown silty sand
3 — fine to coarse grained, moist
— R X 41415 6 loose 5.4 | 105
4 —_—
5 —_—
6 —
— R X 41617 8 loose 53 | 112
7 —
o — slightly porous
9 —
— R X 5(5]7 8 loose 6.7 | 106
10 —
11 —
12 —
— R X 718111 12 medium dense 89 | 113
13 —
1 — becoming more coarse grained
15 — . )
16 — R X 8| 8| 8| 10 |SPSM |poorly-graded sand with silt 45 | 112
— medium dense
17 —
— some gravel
18 —
—{ R X 611]13] 16 medium dense 4 117
19 —
20 —
21 —
— R X 717]18] 10 medium dense 4.7 | 109
22 —
23 —
24 —
25 —
26 —
27 —
28—
29 —
30 —
31 —
32 ]
33__
34—

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.




Project Name:

Tract 16586, Redlands, California

d i . - P 1 of 1
!Ieﬂml Project No.: 11074-01 BoringNo.:  B-6 Page 1 o
Boring Location: See Plate 1 Drilling Co. One Way Drilling Logged By: MN
Drilling Date(s): 12/21/2017 Drill Rig: CME 85 Groundwater Depth: - ft
Drilling Method: Hollow Stem Auger Depth to Bedrock: - ft
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic Total Depth: 22 ft
Sampler Type: mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S) LABORATORY TEST DATA
E = SAMPLES BL_OW(:OUN;I'; g% "g,\ % E E g
R EHE R MATERIAL DESCRIPTION 25|88 8 [=|2|:
= > ! ' - - £ 173 [%)
e £|_gc"fDﬁValue Eég - 'ggg
. — SM [ALLUVIUM (Qw)
5 — medium yellowish brown silty sand
3 — fine to coarse grained sand, moist
—{ R X 6|6]|6 8 loose 49 | 111
4 —_—
5 —_—
6 —
— R X 31213 3 loose 6.5 | 106
7 —
— moist
8 —
9 —
— R X 3(5]5 7 loose 4.7 | 112
10 —
— very little fine content
11 —
12 —
— R X 3|16]11] 11 medium dense 73 | 112
13 —
1 — dark yellowish brown silty sand
15 —
—{ R X 51812 13 medium dense 6.9 | 108
16 —
17 —
18 —
—{ R X 6199 12 medium dense 8.2 | 107
19 —
— some pea-sized gravel
20 —
21 —
—{ R X 9]6]10] 10 medium dense 6.1 | 115
22 —
23 —
24 —
25 —
26 —
27 —
28—
29 —
30 —
31 —
32 ]
33 ]
34—

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:  Tract 16586, Redlands, California
Project No.: 11074-01

BoringNo.: B-7 Page 1 of 1

Boring Location:

See Plate 1 Drilling Co. One Way Drilling

Drilling Date(s):

12/21/2017 Drill Rig: CME 85

Drilling Method:

Hollow Stem Auger

Hammer Weight/Drop:

140 Ibs./30-inches Hammer Type: Automatic

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 16 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S)

LABORATORY TEST DATA

SAMPLES

DEPTH

(feet)

Sample
Type
Sample

BLOWCOUNTS

6"-12"

B f;{ UsGs MATERIAL DESCRIPTION

~
— Value

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

13

14

36

sM |ALLUVIUM (Qw)

dark to medium yellowish brown silty sand

7 8 Sample Disturbed

loose

11 11 medium dense

medium to dark yellowish brown

23| 24 light yellowish brown

medium dense to dense

50/ 62 very dense
5" gravelly

11.1 | 116

16.1 | 107

11.1 ] 111

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:
Project No.:

Tract 16586, Redlands, California
11074-01

B-8 Page 1 of 1

Boring No.:

Boring Location:

See Plate 1 Drilling Co.

One Way Drilling

Logged By: MN

Drilling Date(s):

12/21/2017 Drill Rig:

CME 85

Groundwater Depth: - ft

Drilling Method:

Hollow Stem Auger

Depth to Bedrock: - ft

Hammer Weight/Drop:

140 Ibs./30-inches

Hammer Type:

Automatic

Total Depth: 16 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C)

&California Ring (R)

|:|Split Spoon (S)

LABORATORY TEST DATA

SAMPLES

DEPTH

(feet)

BLOWCOUNTS

% SPT

Ll

Sample
Type
Sample

6
6"-12"

~
—

"
Value

USGS

MATERIAL DESCRIPTION

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

10] 15

14

11

16

16

SP

ALLUVIUM (Qw)
medium yellowish brown silty sand

fine to coarse grained sand, moist

sample disturbed

loose

medium dense

dark yellowish brown

medium dense

yellowish brown sand with gravel

medium dense

6.7 111

6.8 113

15 117

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.




Project Name:  Tract 16586, Redlands, California

d i . - P 1 of 1
!Ieﬂml Project No.: 11074-01 BoringNo.:  B-9  Page 1 o
Boring Location: See Plate 1 Drilling Co. One Way Drilling Logged By: MN
Drilling Date(s): 12/21/2017 Drill Rig: CME 85 Groundwater Depth: - ft
Drilling Method: Hollow Stem Auger Depth to Bedrock: - ft
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic Total Depth: 22 ft
Sampler Type: mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C) &California Ring (R) |:|Split Spoon (S) LABORATORY TEST DATA
E = SAMPLES BL_OW(:OUN;I'; g§ _g’\ % E E g
R EHE R MATERIAL DESCRIPTION 25|88 8 [=|2|:
= > ! ' - - £ 173 [%)
e £|_gc"fDﬁValue Eég - 'ggg
. — SM [ALLUVIUM (Qw)
5 — dark to medium yellowish brown silty sand
3 — fine to coarse grained, moist
— R X 41314 5 loose 6.5 | 106
4 —_—
5 —_—
6 —
— R X 415|6 7 loose 7.6 | 113
7 —
o — medium to dark yellowish brown
9 —
—{ R X 314|7 7 loose 6 126
10 — I
— gravelly
11 —
12 — ) )
3 — R X 71819 11 SP |medium yellowish brown sand 45 | 111
— medium dense
14 —
15 — .
16 — R X 5(711] 12 SC [yellowish brown clayey sand 12.3 | 120
—] medium dense, moist
17 —
18
1o ] R 10(32(56[ 57 [ sM [OLDER ALLUVIUM (Qvoa) 8.1 | 129
20 — dark yellowish brown silty sand
51 — some gravel
— R X 18] 34(50/| 61 very dense 11.1 | 126
22 —
pu— 5I|
23 —
24 —
25 —
26 —
27 —
28—
29 —
30 —
31 —
32 ]
33 ]
34—

T

he stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.
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Project Name:
Project No.:

Tract 16586, Redlands, California

11074-01

BoringNo.: PB-1(Q Page 1 of 1

Boring Location:

See Plate 1

Drilling Co. GeoMat

Drilling Date(s):

1/27/2018

Drill Rig: --

Drilling Method:

Manual with Dames and Moore

Hammer Weight/Drop:

35 Ibs./--

Hammer Type: -

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 6 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C)

&California Ring (R)

|:|Split Spoon (S)

LABORATORY TEST DATA

SAMPLES

BLOWC

DEPTH

(feet)

Sample
Type
Sample

6"-12"

0
Ll

~
—

OUNTS

SPT
"
Value

USGS

MATERIAL DESCRIPTION

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

25

56

SP

OLDER ALLUVIUM (Qvoa)

dark yellowish brown sand, slightly silty
some gravel

medium dense

dry

very little fines

very dense

2.1 121

1.4 118

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.




geom Project No.:

Project Name:

Tract 16586, Redlands, California

11074-01

BoringNo.: B-11 Page 1 of 1

Boring Location:

See Plate 1

Drilling Co. GeoMat

Drilling Date(s):

1/27/2018

Drill Rig: --

Drilling Method:

Manual with Dames and Moore

Hammer Weight/Drop:

35 Ibs./--

Hammer Type: -

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 6 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C)

&California Ring (R) |:|Split Spoon (S)

LABORATORY TEST DATA

DEPTH

(feet)

SAMPLES | BLOWCOUNTS

0
Ll

Sample
Type
Sample

6
6"-12"

~
—

SPT
"
Value

USGS

MATERIAL DESCRIPTION

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

19

48

SP

OLDER ALLUVIUM (Qvoa)
yellowish brown sand, slightly silty
some gravel

medium dense

dry

very dense

1.6 123

1.1 122

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.




geom Project No.:

Project Name:

Tract 16586, Redlands, California

11074-01

BoringNo.: PB-12 Page 1 of 1

Boring Location:

See Plate 1

Drilling Co. GeoMat

Drilling Date(s):

1/27/2018

Drill Rig: --

Drilling Method:

Manual with Dames and Moore

Hammer Weight/Drop:

35 Ibs./--

Hammer Type: -

Logged By: MN

Groundwater Depth: - ft
Depth to Bedrock: - ft
Total Depth: 6 ft

Sampler Type:

mmmﬂ]ﬂ]ﬂ]Auger Cuttings (C)

&California Ring (R) |:|Split Spoon (S)

LABORATORY TEST DATA

DEPTH

(feet)

SAMPLES | BLOWCOUNTS

0
Ll

Sample
Type
Sample

6
6"-12"

~
—

SPT
"
Value

USGS

MATERIAL DESCRIPTION

Moisture
Content (%)
Dry Density

(pcf)

Fines (%)
Liquid Limit
Plastic Limit
Plast. Index

O 00 N o U B~ W N R

63

133

SP

OLDER ALLUVIUM (Qvoa)
yellowish brown sand, slightly silty
some gravel

very dense

dry

very dense

Nno recovery

2.2 119

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual.




BORING: B-1
B Project. Griffin, Redlands Page 10of 1
: G Drill Co. and Rig Type: Prosonic, CME 85 Work Order: 2467-0-0-10
GORIAN Hammer: 140 ths. auto Logged by: CHD Report Log No.: 22271

OUIINIE  Roring Diameter: 8" Surface Elsvation:UNK Date; 1/28/03
Applled Eqrth Scienres

J

Undisturbed

Description

(% dry weight)
Dry Density (pcf)

Maisture Content

Blow Counts
Penetrometer
{tsf)

Depth {ft)
UsCs

?_‘
B ;::1—_
\W Soil/ Lithology

k0% 0 96000 o V00 6 V%0 0 S0 o o000 6 QoPe® o e o Cofe® & oo of)

ULDER ALCOVIUM
At 0 to 434" reddish brown {5YR 4/4) sandy clay (damp,
hard). At 1% pinhole porosily. Grading sandier with depth.

" Bulk
o

Bl
o

12"

‘ |
| ) ,
o pieuiles 120
el 'l

1
- 5 ' | igor|| 47 |7 SW

At 3", some gravel.

AL &Y to 21" light olive brown (2.5Y 5/4) silty fine to coarse
sand, common gravel {damp, very dense).

At 10%; slightly sitty fine to coarse sand, common gravel.

‘r‘
-
(=]
oo
N2
w
o
-
rad
s

g e

At 15" bacoming medium dense, minor silty fine sand
interbeds (moist}.

At 20" clean fine to coarse sand, some gravel (damp, very '
Cb g _ : || densa).

R Total depth 21" |
F | ! No caving, No grotindwater. o

INSISUIUI JLENME——

3]
]

[

- 20 W filgoritaz | 117
bl
]




BORING: B-2

Project: Griffin, Redlands Page 1 of 1
G Drifl Co. and Rig Type: Proscnic, CME 85 Waork Order:  2467-0-0-10
GQRIAM Hammer: 140 lbs. auto Logged by: CHD Report Log No.: 22271
CURONTE  poring Diameter: 8" Surface Elevation:UNK Date: 1/28/03
Applied Barth Sciences
! LB ls
i EE & |5
] €138 |2 |8
= 8 E; &:": 6%
2 > |85 8 |87 3
2 2188 g8 |8 Description
0 ] ] OLDER ALLUVIUM

1

AL 0 to 8" reddish brown (5YR 4/4) sandy ¢lay (damp,
hard). Grading sandier with depth.

-
[=2
o

43/ || 101

~ |l 1o0jea || 101

100{{8.5 ||121

At B' to 8% strong brown {7.5YR 5/6) sandy clay {damp,

CL
hard).

: NNWN Soil Lithology

|
; | L |
: i ! i SM :
: ) g ? D1 i At 8% to 15", light olive brown (2.5Y 5/4) silty fine to coarse
’ . ! l 14|l sand, few gravel (damp, very densa).
— 10 @ ¢ i|esr}lss |[117 |
. l RN
P :
N [ ! !
]
P E
- P
b
TR p
— 13 s lBASE |13 ‘111 At 15 to 214 light olive brown (2.5Y 5/4) slightly silty fine to
TR - SWi- Tg coarse sand, few gravel (damp, very dense}. i
¥ SM | |:
¥ ik
k 18
20 I o Nasrfian || 122 $1| At 20" Interbedded with sily fine sand (moist)
Pgn :
i HC Total depth 21
No gaving, No groundwater.




GORIAN

Project: Griffin, Redlands
Drill Co. and Rig Type: Prosonic, CME BS
Logged by: CHD

Hammaer: 140 lbs. auto

BORING: B-3
Fage 1of 2

Work Order. 2467-0-0-10
Report Log No.: 22271

SECIANNER  Boring Diameter: 8" Surface Elevation:UNK Date: 1/28/03
Applied Earth Sclences
| 5= |8
i tE|8 |5 %
Bl ESR|2 T ' g
= £, 2|92 2 |Eo v 2
= 2] S |52|6 |S& =
£ 12 |«lz (83 (2 1271 8 |&
a8 5%i@ £ 122 g‘ S @ | S | Description
-0 S an T [ALCOVIOR
. TERE ‘1 || At 0 to 2; brown (10YR 4/3) sty fine to coarse sand
' Cbpp2e |4t 110 “1 1| (damp, medium denge). Af 1'; porous. Few gravel.
Lot o
SRR 56|77/ A2 to 44 dark yelowish brawn (10YR 414) clavey fine to
L | / coarse sand (damp, medium dense), At 3' porous.
i iz lies o7 /
I BE I /
ERR ] \ .
5 : ; sC 7 At 4% to 7'; brown {7.5YR 4/4) clayey fine to coarse sand,
I | E 26/ 1145 1| 113 / few gravel (Gamp, medium dense). Al 5" porous.
e /
. ||
N 4 "
o fam ||| AT to 13 brown (7.5YR 4/4) silty fine to coarse sand,
i i ||| trace clay (damp to maist, medium dense). Few gravel.
] oy :
- 10 |y | | il e || 113 ’ :
I RN :
RERE |
i b :
I <71 F11i OLDER ALLUVIUM
B o I} At 13% to 18% light olive brown (2.5Y 5/4) silty fine to
o || coarse sand, common gravel (moist, very dense).
— 13 I L 5265 || 121 4| Below 15" hard slow drilling.
i 12 :
- i ;
1 ;
: . ;
S 5
i P sm 1 [Th| At 18'to 29 light olive brown (2.5Y 5/4) silty fine sand
L o 21| Interbedded with silty fine to coarse sand (damp, medium
o : ||| dense).
: | !
- 20 5
1 12/ :
i ‘ 10 :
- :
(. ; ;‘
| :
— 25 1 iy || At 25'; becoming moist, very dense.
t 17/ :
B : 44 :
- B :
: S :
5 ! I E
| ) 1
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BORING: B-4

Project: Griffin, Redlands Page 10of 2
G Drill Go. and Rig Type: Prosonic, CME 85 Work Order: 2467-0-0-10
Hammer: 140 |bs. auto Logged by: CHD Report Log No.: 22271

GORIAN

OHERINDY  Roring Diameter: 8" Surface Elevation;UNK Date: 1/27/03
Applied Earth Sciences
P =
;b D E
L e |ER|= B & ‘
3 E8F |z B 8 F
= E‘ | 3 ez |2 |Ec £ !
= =T Q= = [e T} = ;
s (Bl I 19 3| ¢ &= =
£ | 25 |0 | @ 0
g E"" = 8 |6 =15 S 13 i
g 3§%jm g 12|52 218 Description
ShRaRENe s | [T FACCUVIURS — |
" HEN o] 2,
L | 11 1L ACD to 43" brawn (10YR 4/3) silty fine to coarse sand
. | 1/ ][40 1104 2| ] (damp, loose).
{ 12 e
F . H
! : e
B ! , ig{ 3.3 || 106 il A3 slight pinhole porosity, few gravel.
L | 1
| o]
5 & i S 1T k| At4%' to 13°; vellowish brown {10YR 5/4) silty fine to
i Ly ‘11;’ 3.1 1108 1| I} coarse sand (damp, medium dense}. Few gravel.
L
SRR
oL i
- I R _Elfi;{ 53 111 :|: §{ At 10% becoming moist.
iy
RNt
IR :
Lo f ’ i
S T se |77 | At 13 to 22 dark yellowish brown (10YR 4/4) clayey fine to |

coarse sand (moist, medium dense}. ;

T
o

E 13711 8.9 [{ 111
I I 12"

}

i

At 20" becoming dense, few gravel.

|
20 o s i |laer |5 || 125
e

T M OLDER ALLUVIUM o
L g | At 22 io 5174, light olive brown (2.5Y 5i4) sdtg fine to

b ! 1| ||| coarse sand, some gravel {moist, very dense).
SR
— 25 i | |[ga || 106 ]| 114

ik

N R
N

b
L . i
i A i

o ] }
Lag ! ol !

; l : F‘EW | Below 30'; hard slow drifling.
. i . ;‘23I ! !
SRR Rt .
? o o 1 :




BORING: B-4

Project: Griffin, Redlands Page 2of 2
G Drilf Co. and Rig Type: Prosonic, CME 85 Work Order: 2487-0-0-10
GORIAN Hammer: 140 lbs, auto Logged by: CHD Report Log No.: 22271
ISTNBUAEY  Boring Diameter: 8" Surface Elevation;UNK Date: 1/27/03
Applind Bosth Scigaces .
b z
|, B2 |8 N
T £ S8 o !
2 | [E138 2|3 g |
g 2 | |3 [e2|2 |Es g
—r _a ! O e E 5 [e] -Q =
£ lw: 25 LT -
FR NS % g 19 = -
a |5 %irﬁ = 2L 5|8 |8 |& | Description
' SRR ok
— 35 i i 25/
i e
r : ; 16+
L L
- 40 | | o 11! At 40", becoming moist. Interbedded with sitty fine sand
3 HEIRt 111 (dense).
AN RN 1k
SR
N
P ik
- 45 P Ii ggi | .11 At 45" becoming very dense, damp. Common gravel.
S :
. i
— | IE
S i
o :
— 50 | ||
N BRI
- R HH
. Pt Total depth 517" .
L 1 No caving, No groundwater.
- B85 L. - L i




BORING: B-5

Project: Griffin, Rediands 7 Page 1 of 2
G Driff Co. and Rig Type: Prosonic, CME 85 Work Order:  2467-0-0-10
GORIAN Hammer: 140 ibs, auto Logged by: CHD Repeort Log No.: 22271
NLRIARIEATE  Roring Diameter; 8" Surface Elevation:UNK Date: 1/23/03
Applied Earih Scldnces )
E g
| P s - oy
t [] cE & Q o
g | 20T |z |2 3
£ g 2 lp2 |8 |Ec
= 5! Q |P = (=T J‘é
s B © %%‘ S 8= |2
‘g gl}i = g 13 > |5 3 3 Descrintl
a 3!0) gl 2215 & 2 18 ascription )
— 0 Mo n SM ALLUVIUM ' !
‘ AL 0 to 4% brown {10YR 4/3) silty fine to coarse sand
! | i e (damp, medium dense).
i i { ' }g’ 26 || 105 1} At 3% slight porosity.
5 ’ 7 s\ T AL 44 to 14%" brown (7.5YR 4/4) silty fine to coarse sand
! :j 12 [} (damp, loose).
- ; il e
L F [
" ' ; 12{' 4.9 [[109 Af 8'; pinhole porosity.
— ] l .
o |
— 10 N } g :|: |} At 107; pinhole porosity.
- | I 4 o
X . i
IR ::
1 I ; ; ;g{, 68 ;| 119 1|2 || At 13" becoming darmp to moist.
3 ‘I HE .
15 |t ! { s LT | At 144 to 22', light yellowish brown {10YR 614} siity fine to
I | '1: | coarse sand (moist, madium dense).
i | g ik
l |
i [ i1
H 3
] ! ; | 22’ 86 {115 | At 187 few gravel.
! 12 )
—20 i i le
b j T b
- e I R IE: S
b o
ro sw 152551 | OLDER ALLUVIUM , _
L Lo °o2| | At 22" to 50% light olive brown (2.5Y 5/4) slightly siity fine
Sl ip2s (182 11116 +2+°|| to coarse sand, common gravel (damp, medium dense).
| EEERIR °ecs
. i 0%0°
250 i %0 , .
! | ;gj 220%| | At 25", becoming dense.
RN iE st
- o
o o°v°
I g s 22o% | Below 28"; becoming very dense.
H N N " °°°°
: . i °o°o
; i °¢:o
30 o940
- I Ak 1155
5 T i :o:o
i i 000
b e




BORING: B-5
Fage 26 2

2467-0-0-10

Work Qrder
" Report Log No.:
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Date: 1/23/03

Surface Elevation:UNK

8"

Boring Diameter:
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Deascription

KBojowi oS

sSo8N

At 35" no gravel
At 40", few gravel.

At 47" heavy chatter,

Tatal depth 50%'

P00 OLRCOOEOIN RO COCL OOV OO OCOEOOONOORDALOLGOTOEOOD D0

¢|| No caving, No groundwater.
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BORING: B-6

Project. Griffin, Redlands Fage 10l 2
Dl Co. and Rig Type: Prosonic, CME 85 Work Order: 2467-0-0-10
Hammer: 140 lbs. auto Logged by: CHD Report Log No.: 22271

NUTIIRIENTE  Roring Dlamater: 8" Surface Elevation:UNK Date: 1/27/03
Applied Barth Selences
T =
| §= |
-vE & =
3 21821518 g
= |Bl SP21%5 (e S
E 3§ 2 E = Oc‘ E
o=, \ O isere |5 é o |
£ 18 ixlz B2 10|87 0 |3
8 15:5|a|= |ET Zig | |§ | Descrition
-0 T sm ([T TACCOVIUM
I ct AL O to 5%"; brown {10YR 4/3} silty fine to coarse sand
i :g’ 30 1107 (damp, medium dense). At 1" porous. Few gravel,
S ]| [a7 [1103
] 1
- i ! )
9 ! | s/ |
L ' I u sm [T ]| At 5% to 74", yeltowish brawn (10YR 5/4} silty fine to
] n 7 :|:{| coarse sand, some gravel (damp, medium dense).
e W 145] | oLDER ALLUVIUM S
l = Pijdell2s 125 | G| At 792" to 12 light ofive brown (2.5Y 5/3) slightly silty to silty
i f |12 5% fine to coarse sand, common gravet {damp, dense}. Heavy
oot i A chatter.
—10 | oy ¢
S RRIE : _
i ; l i 118 1% ;
| Ry | , |
b f ! em | |lefle At $2' to 15%" light olive brown (2.5Y 5/3} siity fine sand, |
1 e sy 3|j3)| | common gravet (damp, dense). 5
Xl ol t
[ 8 o !
Ty ‘g o !
~15 0 ?2 3 ;
: l 19 oM | [B[R)] At 15% to 24*; light olive brown (2.5Y 5/3) silty fine to :
. 25 8llol| | coarse sand, common gravel (damp, dense). i
- B 2lis ‘ !
i ol |
- iy o|[a I
cosog i o] i
co 2110 |
- i o||o
C slie
20 |1 22 .
B ! J 38/ 3|13 | Below 20% slow, difficult drilting. Heavy chatter.
B ( h 50 010 At 20" becoming very dense.
Q110 .
L f ol
. o 9
e
i 212
, 219 | At 24"; smooth, hard drilling. i
i ! sv -1 | At 24" to 297 Tight olive brown (2.5Y 5/3) silty very fine sand !
25 1 i 18/ 1:1ll {(damp, dense). Few gravel.
; I i 14
- | 1]26
oy
AR ‘
] R |
; boih
r ool 57 At 29" to 35% light olive brown (2.5Y 5/4) silty fine to
L a0 | f H ooy ! coarse sand, some gravel (damp, very dense).
bl ' 118D i
N ]
I L '
i i :




BORING: B-6

Project: Griffin, Redlands Page 2 of 2
G Drill Co. and Rig Type: Proscnic, CME 85 Work Order: 2467-0-0-10
Logged by: CHD ReportLog No.: 22271

GORIAN Hammer: 140 Ibs. auto

IHTIRLRLE  poring Diameter: 8" Surface Elevation:UNK Date: 1/27/03
Applied Earth Sciences .
0 528 g
O, | 12 |5 = 5 ? :
Qi E O |2 | @ = R
— i = (=] :
&= £ 2 )] = @ E [rand = :
g 3 l Q - O W - :
£ % C 1588 |§E] 9 |3 |
& E'E % 3 SRiz|® 8 B Cescription
O Djuld|la 2>~ |49 |& ] w E
- Pk ! ‘ i: r
. o 3t
T Nt b o
L P e Total depth 35'1%" (Practical Refusal) ‘
i IRE Ne caving, No groundwater.
[ 1 L |
| L I i :
Py !
L. 40 b ! -




Project: Griffin, Redlands
Drill Co. and Rig Type: Prosonic, CME 85

Hammer: 140 lbs. auto

BORING: B-7
Paga 1 of 1

Work Qrder:  2467-0-0-10

Logged by: CHD Report Log No.: 22271

GORIAN
EHLELDELE  Boring Dismeter: 8" Surface Elevation: UNK Date: 1/27/03
Appiied Barth Scidnces
C RS |
1 g | O !
Py ES | S5 & -
_ 1B £ 88|z|% g
€ 5 | 13e2|2 5% £
£ B 19125181588 g |2
N & 18z >|5 | @ |3 | Descript
8 5i5|@lm 2T |5 |& | 5 |4 | Descripton
0 o sv [T fALCOVIOM
L o 111 At 0 to 734 brown (10YR 4/3) silty fine to coarse sand
L] jlg{ 44 |i109 11} (damp, loose). At 1'; porous.
I . | eS|l ||| At 3 porous. Few gravel.
5 ' : l | :‘;{ 3.8 || 102;) 2121 | At 8, porous. Some gravel.
o iF
- 1 ¢ i i P
S ! . .
L ay ; sv [T | At 7% to 15%"; brown (7.5YR 5/4) slity fine to coarse sand,
e f i 11 few gravel (damp, medium dense).
oL ] i
— 10 I U || st |fag || 107 |
1 12 B
P f N
! L
i ! . e
é ; E
L it
5 L . g
— i lsT {114 )
i { | il ’ SW | [Face| | At 15%' to 17", brown (7.5YR 5/4) slighily silty fine to coarse
Pt s¢s¢| | sand {damp, medium dense),
s f o SC ? At 17' to 24", dark yellowish brown (10YR 4/4) clayey fine t0
L l _ [ / coarse sand, some gravel {moist, medium denss).
ok %
— Cod e |jTe (115 /
I R /
- /
S %
i L v
TR 5
SR 7
- ! <44 | mEDROCK ,
25 | il At 24" fo 28"; light yellowish brown (10YR 6/4} Gneiss.
l {3024 || 1e Damp. Weathered, Friabie.
- !;
i o i o
N 19 ! -~ | Total depth 28"
] fg' Y ' | No caving, No groundwater.
301 o' ! ! o S




BORING: B-8

Project: Griffin, Redlands Page T of 2
G Drill Co. and Rig Type: Prosonic, CME 85 Work Order;  2467-0-0-10
: : : MNo.: 22271
GORIAN Hammer, 140 Ibs. auto Logged by: CHD Repart Log No
ELILUEAE  Boring Diameter: 8" Surface Elevation:UNK Date: 1/23/03
Applied Barth Sclenzes
IR P |
i i = (=1 — ) H
Ll 5B IT B i
B 1588t g
L= N - 216% &
21 | |05 18 |88 ¢ |3
£ & iglz @S2 |27 0 I3
2 gl%lg s 2T S‘ S 218 Description B
RS EREEE sM [ | [ALCUVIOW . T
P - | At O to 4% brown {10YR 4/3) silty fine to coarse sand, some
I NS | gravel (damp to molst, loose).
- | [|es |{1 :
3 |ke |
3 Ry f
] o sm 1T h| At4 to 17" light yellowish brown (10YR 6/4) silty fine to
| 5 . o 1171 coarse sand, few gravel (damp, medium dense).
| 7
i i .
|
B !
3 147155 §| 116 At BY; slight pinhole parosiiy.
12"
~10 iy e At 10'; becoming loose,
: S/
T TR
R SRRl
b
I ! i i 12/]156 [|120 At 13% trace clay, bacoming moist,
il
i |
— 15 e 2|11 At 15 becoming medium dense. Some gravel.
i 12/ s
] ! 12 HE
- | 555 | OLDER ALLUVIUM - .
| ] W Hleseal | At 1774 TO 50%" light ollve brown (2.5Y 514) shightly silty
a f 341 |j47 1121 222/ | fine fo coarse sand, common grave! (damp, dense).
1 l i 1z ®o%e
: aZo:
20 | ) 14/ R
ODDQ
B Bk 7
Nl Pase
i P ! o°o°
; ! %0
- | 4071137 1| 114 eoo0t At 23" becoming very dense.
B
l 8' 000‘0
I | g
— 25 3 : 38/ ::o:
. 50 oo
I : ‘ * :o:o
- | eso
Foo e00| | At 28'; cabble In tip.
Pl 099!
SRR G
Sy oo
b il béon
1 || 2se?
- Pl i %5 ®
I I i 2%4°
L b i
[ i 2% ®
o | 0?0




BORING: B-8
Page 2 of 2
22271

2467-0-0-10

Work Order:
Report Log No.:
Date: 1/23/03

No caving, No groundwater.
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BORING: B-8

Project: Griffin, Redlands Page 1 of 2
ptitl Co. and Rig Type: Prosonic, CME 85 Work Crder:  2467-0-0-10
GORIAN Hammer: 140 ibs. auto Logged by: CHD Report Log No.o 22271
WRAANEREE  Boring Diameter: 8" Surface Elevation:UNK Date: 1/23/03
Applied Earth Seiences
=
8= 1%
5512 |8 5
B ESE izt 3
& |8 3oz v |E £
= |2 C |52 |8 |£8 5
- I77] fr} b (V3]
EERlxiEgelRl8 |8 |3 -
3 15 % Ala 2 § S L4 Description -
-0 r . r Tem [T [OCUER ACCUVIUM T
| s TR AL O to 12 light olive brown (2.5Y 5/3) silty fine to coarse
i fo0 5w 80 11100 -] || sand, some gravel (damp, very dense).
RNt S [ LAL %' to 101" light olive brown (2.5Y 5/3) sity fine sand
i | :|: I (damp, dense},
[
3 | ! 38/ |41 ||98
e
: oy
I
i
R f R
| | |13
i I o Bkl
IR
B { | s [1s8 {196
| | e
| r At 9'; few gravel.
— 10 ‘ 8 18/ ‘11| At 10% becoming very dense.
! 28 sm 1T | At 1044 to 204 light olive brown (2.5Y 5/3) silty fine to
. ! 23 {171 ||| coarse sand (damp, very dense). Few gravel.
! R
: i 2 At 12' to 14'; heavy chatter.
IR
1 , : !
i i
Ll
P 1
- 15 | 19/ :|: ] At 15" becoming dense.
v 18/ e
i | 27
P
-
P s
L 20| N .
- ! 7 '1: i | At 208 becoming very dense.
| 27 SW | [oese| | At 20%' to 33", light olive brown {2.5Y 5/3) slightly silty fine
i ! ier 0200 | 0 coarse sand, few grave! (damp, very dense}.
[l 2200
- i | ocee
IR 1Ak
- ‘ i ooy
| B |




BORING: B9

Project: Griffin, Redlands Page 2of 2
G brili Co. and Rig Type: Prosonic, CME 85 Wark Order:  2467-0-0-10
GORIAN Hammer: 140 Ibs. auto Logged by: CHD Report Log No.: 22271
EELHBRNE  Boring Diameter: 8" Surface Elevalion:UNK Date: 1/23/03
Applied Earth Sclences
™ HESE ;
§o ) .
s - 5 = |8 o i
3 | I1E8E |z | g |
€ & 3e2!2 |55 £ |
= O |52 & J:s;"g, w i
% Sl-lxfz |23 |2 |27 0 Iz
S8 |ee z -
2 5!% 2F 12 E‘ S @ | g | Description
. ‘ i | LI
25 ! | |28 °22¢| | At 25'; common gravel.
P H 50" %0 ?
I l o i 2% ¥
i D Soo0
S 3
b 002
i 1 soes
G el
- ' 028
|| o2s?
-8 3y 0059 | At 30" fow gravel. -
53+ :u:o
r i 1 8% ?
. g2
i 1 %%
‘ SR} qo (2| BEDROCK
P -xo1 | At 33" to 40%', light yellowish brown (2.5 6/4) Gneiss. .
" ! s _ -1 | Weathered, Friable. :
35 | - 70/ :
LR 2
Pl AN
i i i ' 4‘;‘
RN o
P o
S 2
S RR
—40 ¢ ‘ ] | sor <273 | At 40", becoming white quartz.
Pt E § T Total depth 4074 :
L % : [ i No caving, No groundwater. :
ERUESI. i} ! t




BORING: B-10

Project: Griffin, Redlands Page $ of 2
Drili Co. and Rig Type: Prosonic, CME 85 Work Order: 2467-0-0-10
GORIAN Hammer: 140 Ibs. auto Logged by: CHD ReportLog No.: 22271
S LHIUEANS  Boring Dlarneter; 8" Surface ElevatiomUNK Date: 1/24/03
Applied Earth Sclgnces
: { Eg ?5{ [ )
H | [ —r @ [=)]
2  EIBF |z |8 8
=. 8 | 2103 |8 |E ©
- = 8 E‘f o ] 8 =
= 2|8 |s&| o |5
2 %I!—-"é z |83 '; E | O |7 X
g s J%! 2121885 |& [ 8 |§ | Description
0 nan sm [T [ACCOvIONT—
H ] 15 1| At 0 to 4%"; brown (10YR 4/3) silty fine to coarse sand,
3 12kl e fi1e 1 || some gravel (damp, medium dense to focse),
BN R aE
|
Crr il (a5 |[ 104
T le
! ! |
| sM 1| At4Y2 to 21 yellowish brown (10YR 5/4} silty fine to
— 9 5 11! I coarse sand (damp, loose). Some gravel.
4 T
B 3
2
i SRy
- ' |42 {110
S bR
! id i
| ‘ . ‘ ' ; i
P 1]
10 | o
g 4f
L 1 5
SRR
b 3
- I bl | ]]es a2 1| At 135 bacoming moist.
i 12 e
= ' i i
P
— 15 gl ||| At 15'; becoming medium denss.
. o ik
L | .
. |
- » 13 ||7.5 {1115
T
L M |
~20 | ol i |: |
1E i | |
S 7 oW | leeael | At 21' to 23%', yellowish brown (10YR 5/4) slightly silty fine |
5 : o o2 | to coarse sand, some gravel (damp, medium dense),
T R
1 : ‘i ! 2% o?
W 248 |14 i ::::
I i r 12 Tsm 10T At23% to 27% yellowish brown (10YR 5/4) silty fine to ;
o . | 1111 coarse sand, some gravel (damp, medium dense). :
o E ‘ | B i




BORING: B-10

Project: Griffin, Redtands Page 2 of 2
G Drill Co. and Rig Type: Prosonic, CME 85 Work Order: 2467-0-0-10
e LAYy Hammer: 140 lbs. auto Logged by: CHD ReportLog No.: 22271
LU Boring Diameter: 8" Surface Elevation:UNK Date: 1/24/03
Applied Earth Scientas
: = -
i g “5
| EE 12 |5 &
3 L 121882 |3 2
z £ 3 o2 |2 |Ec 2
= i3 8 = = 0w A
o~ w 1 52 3] 5= w |
2 el E 1231912 2 |® -
BERHE |28 |G |& | Description
- o
25 ! | | & At 25% no gravel,
_ o
L | e

' I
X3
&
S

— 35

SW TJ— At 27* to 34" yellowish brown (10YR 5/8) slightly silty fine to

o2o%|{ coarse sand, common gravel (damp, medium dense).
s ||ar |]114 ool | Friable, .
120 S
Ooﬁb
0006
6%e?
0°¢¢
& 0900 At 30" no gravel.
of Cove
11 6207
°ele
ege
o
23/ |}44 || 113 couel| AL 33" few gravel.
12" ool
L)
SC ;7 At 34' to 381%"; yellowlish brown (10YR 5/4) clayey fine to
/ coarse sand, some grave! {moist, medium dense).
& /
: 7

21/ {158 (117 /
12¢ /

s || T 3| At 30%' to 42" yellowish brown (10YR 5/4) silty fine to
el 11| coarse sand, trace clay (moist, medium dense).
¥ii .
6 :
sM _'" At 42" to 46%"; brown {(10YR 4/3) silty fine to coarse sand,
| 11| trace clay (moist, medium dense).
a4 {1 6.6 || 124
12 _
12 At 45, common gravel, becoming very dense.
36 = :
‘1 BEDROCK

| AL 46%' to 47"; light clive brown (2.5Y 5/4) Gneiss (damp).

Total depth 47" (Refusal).
No caving, No groundwater.




BORING: B-11

Project; Griffin, Redlands Page 10of 2
G E Drill Co. and Rig Type: Prosonic, CME 85 Work Order; 2467-0-0-10
GORI ANE Hammer: 140 Ibs. auto Logged by: CHD Report Log No.. 22271
YRR  Roring Diameter: 8" Surface Elavalion:UNK Date: 1/24/03
Applied BEartk Seientes
; e e
! u ‘gE é & 6
T, 2 {52 & g
= 18 ERERE- Al s
£ 5! 3 (2218 |5% £
= |5 O 3 5 5 " 3
S EnigEIBRiss 8 13 ot —
8 5 E% g Lﬁ PR &3_ a 3 Description !
=0 i [em ([} [ACLOVION :
R R 11111 At 0 1o 1'; brown (10YR 4/3) silty fine to coarse sand (damp
B I P 56 || 108 w7} | to moist, loose).
vl %00
! 0000
| o ! 2209/ | At 1' to 3%'; yellowish brown (10YR 5/4) slightly silty fine to
b °22|| coarse sand {moist, loose). Friable.
] = 36 |i108 oot
I v o LT | At 3% to 44 brown (10YR 4/3) silty fine to coarse sand
" N 111} (maist, loose). ]
’ oo SIETT| At to 7 yeliowish brown (10YR 5/4) silty fine to coarse |
5 ; |
- |, sand {damp, loose). ;
1 ik ;
Lo vpt - H
- |
- I |
b eI AL 7 to 12 dark yeliowlsh brown (10YR 4/4) silty fine to
(R R ;|1 llj coarse sand {moist, loose).
- g ;itor][s0 || 111
— 10 | 4 ] At 10% some gravel, becoming damp. L
v 3 i Sk i
! iE i
] - ITa T AU127 to 167 yellowish brown (10YR 5/4) silty fine to
E . ' 11| coarse sand, some gravet (damp, medium danse},
- i ] i 14/ 1153 [[115 3 ;
il ik |
g et e
R N
At B
15 BRL M [
js i . ;
8 | sw Zf‘tﬁ At 16" fo 18%"; yellowish brown (10YR 5/4) slighlly siity fine
:::: to coarse sand (damp, medium dense).
oy
- g, 1|26 ||118 °320|| At 18 some gravel. , |
, 1z SM 1‘“‘”1 At 184 to 24", yellowish brown (10YR 5/4) silty fine to
N P ' I :i: 11l coarse sand (damp, medium denss). ;
P i
— 20 I RE !
- f { 4 :
" : , 16 : i
b N H
L : ' | : |
I . i19.f 44 [1111 11| At 23 comman gravel.
| i o
! ! (oW | ool | At 24" to 2474, yellowish brown (10YR 5/4) slightiy silty fine
> le211 1o coarse sand (damp, medium dense).




GORIAN

Project: Griffin, Redlands
Drill Co. and Rig Type: Prosonic, CME 85

Hammer: 140 Ibs. atfo

BORING: B-11
Page 2of 2

Work Order:  2467-0-0-10

~ Logged by: CHD Report Log No.: 22271

LIRHRINLE  Boring Diameter: 8" Surface Elevation:UNK Date; 1/24/03
Applied Earth Sziences
] B8 |
o €L 2 |5 B
3 2188 2% s |
= (8, = i3 | Em~ e !
£ '3 o |b c 16% &
c 18 |9128 S {;;3 o |3 ?
& IEE% _5 B2 15 2 13 - g
Qo D pim@a =i (o S ia Description j
251 of ST " —
i |8 \ 1] At 2494 to 37, yeltow(sh brown {10YR 5/4) siity fine to {
, l 5 i | |] coarse sand (damp, medium dense). Few gravel. i
R i it |
' HE :
- L i |
L | |
i I ieargia2 11117 i ‘7]l At 28" cammon gravel. !
A b o N
| I 1 e
- 30 8 1 E
! | g ! ) i
N H I
| T i M |
r o i e ’
! ' i .
; | il . i
: 22137 it - 2111 At 33 some gravel, E
el |
= = T RE :
H : i -1 H
%, g f 111 At 36" becoming moist, few gravel.
S /] i N
: R N aH
! ! e :
Cogl Vil .
- . sW|[-2%l| OLDER ALLUVUIM
[, ‘! *o%0| | At 37" to 4524, fight ofive brown (2.5Y 5/4) slightly sty fine
E 50/ [} 45 17121 2%0® to coarse sand, common gravel (damp, very dense).
l L 12¢ :o:o
‘ : j::: Below 39", very difficult drilfing. !
i 9°° .
40 l RZOI I ::‘*: -
! 38/ | ; b0s0
r |45 i . :o:o
| ; i o:o:
L | °0%s
P i l ! °:°:
S R TR >
i Q,[ ! %90
: g ol
) i " %5 ?
45 g ! x 2t |
- ! TO |
I NES 1%, BEDROCK . !
' -7 | At 453 to 48% brown and white fine-grained Gnelss. :
| ' « ' Weathered. Friable. Damp. :
v [ Total depth 46' (Refusal). :
i oo | No caving, Na groundwalter. 4
! i 1
RN | S ! _ |




Project: Griffin, Redlands
G Drill Co. and Rig Type: Prosonic, CME 85
GORIAN Hammer: 140 Ibs. auto Logged by: CHD

YITNGNIE  Boring Diameter: 8" Surlace Elevation:UNK
Applied Barth Seledces

BORING: B-12
Page 1ol 2

Wark Order; 2467-0-0-10
Report Log No.: 22271
Date; 1/27/03

T R T [ S
i L E=
k-3 | “ 55 S |8 §;
=18 | |SC2 %8 s {
g 8 | |3]e2|815% s |
5 B i g 32‘ ¢ |5 - t
= Bl lxi2 22121871 8 (3] vesoint
a {_35%#38 s 2=l 52 213 Description o
O e T T e ([ [ATOviow T
I : 1 1AL O to 7%", brown (10YR 4/3) silty fine to coarse sand i
j - e 136 105 | | (damp, loose).
I 2" NN
- | S Tl
o |: ;
i v e |
- N | i{er ||52 108 | !
(1] 4]z 3k
. | 3f
it e
- 5 C gle 4T (11 qE
oY |t |
B |
SRR i
i - b o i
; : E SW | [Cete|| ALTYS to 124" yellowish brown {10YR 5/4) skightly silty fine
: : [: i 020 to coarse sand (damp, medium dense}.
L b ool
! oy zoio
Lo 0se
— 10 ' {1 ||t e |j112 °ece
Pl age?
e ‘ 1 1 1 ; :o::
DL 0?00
2 t ! o:b:
! L :o:o '
L <\ 7771 At 1294 to 18, yellowish brown (10YR 5/4) silty fine to
i | 1 |: [} coarse sand (damp, medim dense). Few gravel.
RN |
[ l e
b A
— 15 g i 147186 113 HE
e | ,
- M ; 1 ! ’[. i
b 1t
P 3t
oo aE
o sw | F5eT]| At 18' to 36", yellowish brown (10YR 5/4) slightly silly fine to
o °.%5| | coarse sand (damp, medium dense). Few gravel.
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At 30", becoming dense.

No caving, No groundwater.
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Project: GRIFFIN-WABASH-REDLANDS SUBSURFACE LOG

- Excavation
Werk Order: 2467-1-0-10 Number. B-13
ard 4] ReportLog: 23081
BAZSOCIATES, ING Page Number: |
Date(s} " Logged Excavation Approximate
Excavated 9/30/03 By ET Location See Map Surface Elevalion |844'
Excavation i Equipment Equipment Hammer
Dimension R" Conlracior Type Hollow Stem Auger Data 140#, 30" Drop
2:’ = E §
E =
-~ g & 3g| 2 ] .
- e ~l 8] w2 @ £ Description Remarks
= 4 [ = g i |
o5 oy 2= w| I
s HYE|BE2| 2 |8 3
ba mod| 22| & |2 &
o _ v ML |ii} FILL {af)
1 Dark yellowish brown (10YR 4/4} to black {10YR 2/1) mottied
slightly ctaysy sandy SILT (maist, loose to medium dense) with
271 6.4 113 debris {(asphalt) to 3", Moderately well sorted. Angular debris and
12 1 rock frapments.
- 1840 - f ALLUVIUM (Qal):
Dark yellowlsh brown (10YR 4/4) silly medium to coarse SAND
-5 {moist, loose to medium dense). Well sorted. Easily friabie.
Uinlayered.
i 18/ 64 103
B 1 IR S i 3 O S
=~ ! Light yellawish brown {10¥R 6/4) SILT (damp, medium dense}.
1835 B e el e 7203 ~JUnsorted, Unlayered, Basily frigble.
- 10 : Dark yalfowlsh brown (10YR 5/4) fine to medium SAND (moist,
medium dense) with silt. Moderatety well scried. Easily friable.
) + Gravel layer near upper contact 10 above.
. : T 28/ 65 113
1 12"
1830 =
+15
P N T (Sark yallowish brown {10YR 4/6) finé fo coarse SAND fmoist,
12" toosa) with coarse gravel and rare angwiar pehbles. Well sorted,
1825 Easily friable.
rerrr-——1-- Brownish yellow {10YR 678)To Gaik brownish yeiiow (10YR 4/4]
T speckeled fing to coarse SAND (damp, medium danse} with gravel.
- Well soried. Rounded graval. Easily friable.
T 38/ 4.3 122
+ " 12"
1820 ~-
- 25
_ .327 B L E Dark yeliowish brown (10YR 4/8) SANIT {damp, medium dense)
12" with increasing gravel up 1o 3". 30% graveal. Rounded clasts.
1815~
™ rrr 1 - Yelicwish brown o dark yeliowlsh brown (10YR 4/6 to 5/8) fine |
SAND (moist medium dense) with some coarse gravel and rare
pebbles. Poorly sorled, Friabla.
35 6.3 127
iz
N 1810 -
_ OLDER ALLUVIUM {Goal): o
os/| 7.6 122 Light yetlowish brown to light olive brown (10YR 6/4 to 2.5Y 5/4)
10" fine SAND (moist, very dense} with trace coarse subrounded
gravel.
1805 —+




Project: GRIFFIN-WABASH-REDLANDS SUBSURFACE LOG

Excavation
! Work Order: 2467-1-0-10 Number: B-13
Lo d Y] ReportLog: 23081
&ASSOCIATES. ING) Page Number: 2
8. § o
2188 2| | £
=) P;, b {3 ¢ 3 g Description Rernarks
g5 5912 | & vl <
- HEHERELE
o [53] ﬁ | 58 [a] 2 2]
- 40 RN
N E_EMT“ - Light yeliowish brown to light olive brown (10YR 6/4 to 2.5Y 54} |
12 fine SAND (damp, dense} becoming fine 1o coarse sand with coarse
1800 4 gravel, Very weil sorted. Friable. Rounded clasts.
- 45
64/ 654 104 ' At B4% up to 50% gravel.
4 110 R R e e ]
i ket “ “ ! H Light ofive Brown (TGYR 54} siightly clayey SILT {moist, stiff) with
1795 —+ : few coarse angular gravel size rocks, Distinclly separate from unit
\
4 50 \a_bo_v.e.... _____________________
Light clive brown {10YR 5/4} fine to coarse SAND to medium to
coarse SAND (damp, dense) with gravel. Coarser material accurs
in sublithified layers that are friable with difficulty. Fine sand is
anse and easily friable.
Total Depth 51°
47004 Neo caving, no groundwater.
+ 55
1785
+ 80
1780
T 65
17764
170
1770
75
765 -
- B0




Project; GRIFFIN-WABASH-REDLANDS

SUBSURFACE LOG

G Excavation
Work Order: 2467-1-0-10 Number; B-14

GORIAN Report Log:

BASSOCIATES. INC Page Numbef: |
Date(s) Logged Excavation Approximate
Excavated %/30:03 By ET Location See Map Surface Elevation 1866t
Excavation . Equipment Equipment Hammar
Oimension 4" Conbagtor Type Hollow Stem Auger Data 140#, 30" Brop

o é = ‘g §
2 =
-~ |98 82| & s -
c 2| o2 8 & Descriplion Remarks
§z (J2Y| 22| 8 |g| 2
s 5383 | 2 |E] 3
o |oo| =8| a | 3] »
o] YR EE FILL {af):
1885 -1 s6/1 4.2 120 Yellowish brown (10YR 5/4) silty medium te coarse SAND (damp,
12 loose 1o medium danse). Moderately well sorled. Friable.
— SW ALLUVIUM {Qal):
Yeliowlsh brown {(10YR 5/4) fine to coarse SAND with gravel
{damyp, medium dense). Friable, Moderately wall sorted.
T5
3860 i 20/| 40 | 106
.1z
- 10
1855 1 l 2u| 44 | 110 At 11% becoming slighlly rore silty.
12"
TYHTT 1T "~ Tsm Veliowish Brown (10YR 5/4; siily fine to coarse SAND {damp,
1850 -+ o 33| 43 147 roedium dense) with common large gravel to 3", Easlly friable.
[ . 12 Modarately wefl sorled.
§P) 'OLDER ALLUVIUM {Qoal):
20 ' Light yetlowish brown (2.5Y 6/4) fine SAND with yellow 1o olive
1845 4 yelow (2.5Y 6/6 10 7/6) speckies of medium to coarse SAND
. 38/| 3.2 116 {damp, medium dense) with gravel. Well soried. Easllly friable.
kP Roots.
25
1840 . At 26" sampler jammed on numerous small cobbles in matrix as

1835

1830

above. Roollets associated with cobbles.

yeliow {2.5Y 6/6) speckies of caarse sand, Easlly friable.

{TghT ofive brown (357 5/4) to Tight brownish gray (2.5Y 6/2) fine 10
coarse SAND (damp, dense) with gravel. Very wall sarted. Easily
friable. Thin gravelly beds.




Project: GRIFFIN-WABASH-REDLANDS SUBSURFACE LOG

G Excavation
Work Qrder; 2467-1-0-10 Number: B-14
GORIAN Report Log:
2 ASSOCIATES. INC Page Number. 2
k= e
a o .
- o
ge| 58| 3 g
E = ) % 2 ] F _g Description Remarks
- % 3l 5 = [} 0 3
g £ ¢ & 2l B8 o ] -
88 i 3d|zse = |m{ 3
o ley| &8 | =< ] =] w
B B R 1™ Light olfve Grown (2.5 514} fine t0 coarse SAND (damp, dense)
1825 Ay with oiive yellow (2.5Y 6/6) speckles of coarse sand. Easily friable.
X 97
- 45
1820 - a7t
. x 1"
90 Kisor
18151 Totel Dapth 51
No caving, no groundwater,
55
1810 -
I
|
- 60
1805 —+
+ &5
3800 <
70
1795
75
790 -+ f
1+ 80
1785 :



Project: Griffin-Buckingham Court-Redlands SUBSURFACE LOG

G Excavation
Work Crder: 2467-2-0-10 Number; B-is
gORI:!lN Repart Log: 23081
550 CIAL -:.!NC‘ Page Number: |
Date(s) Logged Excavation Aparodimate
Excavatad 9/26/3 By ET+ Location Redlands Surface Elevation 17794
Excavation Equipment Equipment Hammer
Dimension & Contracior Type Hoilow Stem Auger Data 140#, 30" Drop
5 B
-~ YE|ISD| & 3 .
§E »g 3l ok & = Dascription Remarks
s B2l ] 5 o ]
TS HENRYEIE
ua |@Asialz2] 5 |3 8
I M ALLUVIUM (Qaly:
Yellowish brown-iark yeliowish browa (10YR 5/6-4/0) silly fine o
medium SAND {damp, mediun dense) with coarse gravel, rmunded
gravel, pinpoint ponosity, easily friable, trace valiche stains, peurly
200 41 | H4 sorted.
1775 £
TS | 43 s
J _RES
T T T T s AT TS gradual Wansition 1o yellawish Brown, dark yellowfsh brown {I0VER
4/6-5/6] fine to cearse SAND (moist, medium dense), trace sill, nan
1770 4 poraus, iriable, moderately well sorled.
0 16/ 63 14
12
1765 4 75 | us e OLDER ALLUVITM (Qoaly
+ 15 12" Yellowish brown to dark yellowish brown (JOYR 4/6-3/0} fine lo coarse
b SAND (moist, medium dense to dense), trace silt, non porous, friable with
coarse gravel of weathered granite/mafic rock to 3", moderately well
sorted, drills harder.
) 1
T il 52 1 128 e T Bavk yelionvish brown (TOVR 3767 medium 1o coarse SANIT with rard
-2 1 spots brownish yeltlow (10YR 6/8) meddium to coarse SAND (damp.
dense), with trace medium rownded gravel, frizble with ditticuly,
becuming coarser dawnward, well sorted.
Tatal Depth 21°
1755 No caving, No groundwater
- 25
1750
=30
1745 <
- 35
£740 -




Project: Griffin-Buckingham Court-Redlands

G Work Order: 2467-2-0-10

SUBSURFACE LCG

Excavation
| Mumber: B-16
GORIAN Report Log: 23081
BASSOCIATES, PR Y page Number: i
Date(s) Logged Excavation Approximate
Excavated YW26M3 By ET Location Redlands Surface Elevalion 1778'%
Egccavatian Equipment Equipmeni Hammer
Dimensfon &" Conteaclor Type Hallow Stem Auger Data 140#%, 30" Drop
€ =
[T Q k.
== =%
- w2l 55| 2 g
SE g 3| e g = 2 Description Remarks
= o = O E [ 3
= I =2 e w} =
s - HEHNEIELE
wo als G| =8| o 3| o
L " ML FILL (al):
Yellow brown (2.5Y R 4/6) sandy SILT {camp, medivm ense} with rare
reddish brown (SYR 4/4) angular silistone fragments. ponrly sorted
tmostly tine sand) friable, strang brown {7.5YR 4/0) Lo very pale brown
1775+ sor| 7 132 (10YR 7/4) mottled sitt with trace sand and coorse gravel (dry] fiable,
| 12" rare punky fagments, weathcred granite,
T ST BT T T IMU T Sirang brown 7.5V R 476} to very pale brown (TOYR 7/4) motiled SILT
o P (damp, medinm dense) with trace of sand and coarse gravel, I¥iable, rave
1 punky ragments wenthered granite.
1770 4 l :»:;’: 2.5 127
. = o T T F T T ﬁSR-‘I
SAND {damp, medium dense) with angular to rounded gravel, wek
=10 . aor| 100 120 sorted, friable with difficulty.
1 12"
1765
-1 776 | T3 MC RLLUVIUM (Qaly-

127 M Dark yellowish hrown {10YR 3/4) 1o grayish green (Gley 4/5-4/6) fine 1o
medium sandy SILT to siliy SAND (mnist, lpose), poorly sarted, easily
firable.

1760
120 *.—sf—- F& T T TSM rSa yellowish brown (TOVR 47 silty Gine to medium SAND (mofst.” |
12" Ipose} with trace of conrse rounded gravel, well sorted, easily friable.
s | 'I‘l 7" e T T TPML AT2T04 dark yellowish hrawn (10YR 3/4) Tine 10 meditm sandy SILT |
B S5 Rl ity e \(maist loose), friable, pinpaint porosily. irregular contuct to befow.
Dark yellowish brown (10YR 3/6) silty fine to coarse SAND (moist.
13 lonse to medium dense) with rounded gravel, friable, very well sarted, ao
o . :-f.,. 8. 1o porosity observed at 26,
175 .
TV g 737 12 |5V |~ DLDER ALLUVIUM (ol 7]
+ - (- 12% 1. At 307; glive brown to light olive brown speckled (2.5Y 474-3/6) fine 1o
\cnassa §AND (moist. meditm dense) with trace of silt and rounded coarse
\igmvc'l, easily friable.
1745 Telal Depth 31
No caving, Mo grousdwater
35
1740




Project: Griffin-Buckingham Court-Redlands

Work Order: 2467-2-0-10

Excavation
Number: B-!

SUBSURFACE LOG

7

N Report Log: 23081
AASSOLIATES. C. Page Number: 1
Date(s) Logged Excavation Approximate
Excavated 26§03 By ET Locatlan Redlands Surface Elevation i83i¢t
Excavation ‘ Equipment Equipment Hammer
Dirnension 8" Cantractor Tyoe Lollow Steny Auger Data
'E_: —
L '2 P
o8] 65| = g
~ o~ a o Oy b [=] i .
5% g al vz @ 5 Description Remarks
= sl Ol 3 @ -
® £ o 2| a || =
i 92|85 2 |2 3
o Bole| =8 &8 |31 &
4 ML FILL {an: Hand auger upper 5°
1330+ Strong brown {7.3Y R 4/6) sandy SILT (dry, boose) with race gravel.
ML ALLUVIUM (Qal):
. Strang brown (7.5YR 4/0) silt ta sandy SILT (mois1, taase), oceasional
i weathered gravel of punky granite, angular clasts, easily frighle, poorly
i i surted,
T3 o | w7 169 :
1825 - 12
AUT; becoming dork yellawish brown {10Y R 3/6) sandy SILT {moist,
loose} with trace of subrounded gravel, casily friable, speckled white with
calizhe.
T i—w* & T e Strang brown (7.5YR SIG) medium 16 coarse SAND {moist, medium |
1820 12" dense), trace $ilt, some coarse subrcunded gravel, well sorted., [riable.
- 1 457y ad 115 SP OLDER ALLUVIUM (Qeal) B
1815~} i Light olive brown 1o nlive yeHlow speckied (2.5YR 4/4-5/6) fine SAND
(roist, medism dense) with 20-40% medium ta coarse sand witls rounded
gravel to 44"
2 . a2 A2 LR AL20% with rounded weathered pink quartzite pebbles, courser maierials
1850 127 separtted lrom fne sand, paorly defined kayers.
Il '.'asT" BF T TIR G Coaisening dowmvard (o medfiim to coarse SANI with GRAVEL {miist.
LR 12" sy mediumn dense to dense), mrave to 45%, unlayered, very well sorted,
eagily friable.
| T T 771 77 TsW Yellowish brown to Tight aljve brown (2.57 6/4-5/6) Tine to coarse SAND]
(moist, medium dense to dense) with coarse rounded graved 1o 1", very
30 l 57/ 58 113 wel} sorted.
1800 12*
T3 ' W 48 113 At IS increase up lo 50% provel te 2",
1795 - o
T T - "7 77 s 1 ark yellowish brown (TOYR 476) Tine SA N TRoist, dunse), (maec it
and angular gravel, poorly sorted rare subangular pravel o 2"




Profect: Griffin-Buckingham Court-Redlands SUBSURFACE LOG

G Excavation
Work Order; 2467-2-0-10 Number: B-17
GORIAN Report Log: 23081
8 A3SOCIATES. KT Page Number: 2
‘E Fren)
Lo~ '2 L2
- Bel 85 2 3
o o3| a3y = 2 Description Remarks
2= 3 8 5 > 5] i
S K = O W@ =
52 [EgB|l22]l = |8 3
w0 A5 @) &1 O =
[~ ixm 63 1 123
F790) . .|”",-———~ﬁ-—-m
rare rounded gravel o0 %7, poorty sorted, unfayered.
145 | wesri 106 | 124 Very hard drilling at 43",
LIRS B
T v~~~ Yellowish brown (10T R 5/8-6/8) To browaish yeliow silty fire SAND |
{moist, very dense} with oxidized nafic rock w 2", ¢lasts are brittke, easily
iriable, very poosty sorted.
TS0 tos] o6 | 121
A | 1" MH
L7R0G i [ Tolal Depth 517
- No caving, Mo groundwater
- 55
1775~
=60
L1770~
T hi
1768 -
70
1768~
— 75
1785 —
- L 30
17501




Project: Wabash Avenue 5 Acre Investigation

G Wark Order: 2467-0-0-12

SUBSURFACE LOG

Excagation
Number; TP-I
GORIAN Report Log: 23081
HAYSCCIATES MO Page Number: |
Date(s) Logged Excavation Approximate
 Excavated 9-29-03 By ET Lacation See Map Surface Elevalion 1845+
Excavation ' Equipmant Equipment Hammer
Dimansion 24" Contractar Linited Operating Type Backhoe with 24” Bucket Data
5. 8
€ = 3 @ g K] Description Remarks
i 2 o] 3 a 0
o] A @a Q
s8 [E5BlEs| = | B
it O [ie3i) =< o] o
1845 {1 O SM FILL{af):
Grayish brown to light grayish brown {10YR 5/2 to 6/2) silty fine to
coarsa SAND (dry to damp, loose) with graval to 3", rootlels, open
| pores and volds to 3", wall sorted, unlayered.
— T GW r*n'p; OLDER ALLUVIUM (Qoal):
+ . ,Q"-z',. Light gray (10¥R 6/1) sandy GRAVEL {dry o damp, loose o
: Weapy medium densa) with cobbles to 6°, well graded with partial sorting of
1840 + 5 \cobblas into faint lensoidal beds, non porous, roofiets to 5
+ Total Depth &
— : Na caving, No groundwater,
B 1835 =10
1830 -1~ 15
1825 1 2¢
1820+ 25
1815 4~ 30
1810 -4~ 35




Project: Wabash Avenue 5 Acre Investigation

SUBSURFACE LOG

Excavation

Work Order. 2467-0-0-12 Number: TP-2
GORIAN Report Log: 23081
B AS5OGIAILS, INE. Page Number: |
Date{s) Logged Excavation Appraximate
Excavated 9-29-03 By ET Localion Sec Map Surface Elevation 1865'%
Excavation Equipmernt Equipment Hammer
Dimension 24" Cantraclor United Operating Type Backhoe with 24" Bucket Data
F= o
& o -
[ @) = Y o
- |38 8% = s .
£ I; § B g @ £ Description Remarks
k= =<l Ex| B wl| 2
sp [HEE| 231 218 3
oo |@Ewe| s o | 2] &
TEBR [ @ ML FiLL{af):
Grayish brown to light grayish brown {10YR 5/2 to 6/2) sandy SILT,
(dry, loose), pinpoint poresity, rare pebble of weathered guarizite,
some irash ang construction debris.
SM- il OLDER ALLUVIUM {Goal):
1860 5 GF Light gray (10YR 6/1) silfy SAND to sandy GRAVEL (dry, medium
dense), pariial soriing of grave! inta thin pooriy defined beds,
porous, easily friable, rare cobbles punky gneiss.
T Total Deplh &
Ne caving, No groundwater.
1855 4+ 10
1850 -4~ 15
1845 - 20
1840 -+ 25
1835 ~1- 30
1830 1 35
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Project: Wabash Avenue 5 Acre Investigation

SUBSURFACE LOG

4 Excavation

Work Order: 2467-0-0-12 Number. TP-3
GORIAN Report Log: 23081

G ASSDCLATES. FHC, page Number: 1
Déte{s] Logged Excavation Approximate

Excavated 9-20-03 By ET Location See Map Surface Elevation 1855'
Excavation Equipment Equipment Hammer

Dimension 24" Contractor United Operating Type Backhoe with 24" Bucket Data

€
£-| 2 5
- g2l 88| = 2
£ ;5" I; 58| ®» S @ ﬁ Dascription Remarks
k=] = % 2 8 )
S HENERFEIE
wd Ese| 3| &§18] &
1855 | O [ Mi.- [/ 11 FILL{aD:
‘ SP | 4 Pale brown {10YR 4/8) to strong brown {7.5YR 4/6) SILT and SAND
; 4] (dry, loose), with gravel to cobble size rock fragments {a 8", mostly
k [l silt gradually coarseniag to sand, well graded, rootlets, gapher holes
4 ‘ HHI{{{] to 2" debris fragments of concrete and asphalt te 2",
185015 M 3 ALLUVIUM (Qal);
+ Pale brown (10YR 4/6) silty SAND {dry, madim dense) with gravel
and cobbles, angular to rounded clasts, well sorted, larger
T 1 fragments near upper contact to fill, non porous, rootlets, irregular
1 1. Jayer of strong brown (7.5YR 4/6) sandy silt below coarse zone.
Total Dapth &'
T No caving, No groundwater,
1845 -1~ 10
1840 =15
1835 - 20
1830+ 25
T
1825 ~+ 30
1820 - 35




Project: Wabash Avenue 5 Acre Investigation

SUBSURFACE LOG

Excavation
Work Order: 2467-0-0-12 Number: TP.4
| Report Log: 23081

AASICCIATES, INC] Page Number: |
Dale(s) Legged Excavation Approximale
Excavated 9-29:1)3 By ET Localion See Map Surface Elevation 1872't
Excavation Equipment Equipment Hammar
Dimansion 24" Confractor United QOperating Type Backhoe with 24" Bucket Dala

5_1 §
e £ )
< 2188 2 g
Y ] g ?, g B g Description Remarks
£ = 2r| & || 4
> 0 = = Rk~ O :_:
w8 |3 E 2132 5 |8 3
U ‘ 5M QLDER ALLUVIUM {Qoat).
Light ofive brown {2.5Y 5/4) to alive (5Y 5/4) silty fine {0 coarse
1870 4 SAND (dry, medium dense 1o dense) with rounded coarse gravel,
sparce cobbles of punky weathered felsic granite to 87, mafic
fragments to 3", well sorled, rootlsts, cobbles becaming more
commaon downward, easlly friable,
&
Total Depth &'
1865 - Mo caving, No groundwater.
+ 10
1860 4
115
i85S -1
20
1850 —
25
1845
- 30
1840 ~§
T35
1835
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GORIAN
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Project: Wabash Avenue 5 Acre Investigation

Work Order: 24467-0-0-12
Report Log: 23081

SUBSURFACE LOG

Excavation
Number: TB-5

Page Number: |

Date(s) Logged Excavation Approximate
Excavated 9-29-03 By ET Location Sce Map Surface Elevation [778%
Excavation Equipment Equipment Hammar
Dimension 24" Contractor United Operating Type Backhoe with 24" Bucket Data
E —_- E =
[} cE = g’
- = g 8 2 2 =)
£ g i; gl e g a £ Description Remarks
s = Y 28 2 lwi 2
£ |«glz| s | S 19 =
28 382 38| 5 [38] §
0T} SM OLDER ALLUVIUM (Qoai);
+ ‘ Yellowish brown to light brown (10YR 5/ 4 to 6/4) silty fine o caprse
p SAND {damp, loose to madium densa) with gravel and cobbles,
crumbly, rootlets to 4%, large pores to 1/4" in upper 2', becoming
1775+ pin point porosity at §'.
T5 Non-porous below &, Unlayered, well sorded.
Total Depth 53%%'
No caving, No groundwatet.
1770
+10
1765 -+
+15
1760
T 20
1765 =
T 25
1750 <
+ 30
1745+
1
+ 35
1740 1




GORIAN|

&ASSOCIATES, INCH

Work Order; 2467-0-0-12
Report Log: 23081

Project; Wabash Avenue 5 Acre Investigation

SUBSURFACE LOG

Excavation
Number: TP-6

Page Number: |

Date(s) Logged Excavalion Approximate

Excavated 9-29-03 By ET Lacation See Map Surface Elevation 1790t
Excavation Equipment Equipment Hammer

Dimension 24" Contractor United Operting Type Backhoe with 24" Bucket Data

| 5_| & 5
ders Bl = g
E = E g s 2 ‘@ 2 Description Remarks
i 5 i) |
T RN
i) Bes 22| 5 St @ _
T8 0 SwW =] QLDER ALLUVIUM {Qoal):
Brown {7.5YR 4/6) motlled with yellowish brown to light yellowish
brown (10YR 5/4 to 6/4) fine to coarse SAND (damp, medium
dense), with sit, gravel, and cobbles, well sorted, massive, easily
e e - i frisble, porows, o _
Yellowish brown to light brown {(10YR 5 /4 to 6/4) fine lo coarse
SAND (damp, medium dense to dense) with silt, some gravel in
17856 poorly definad lenses, coarsening dawnward, non-porous, well
soried,
Total Deplh 6%
No caving, No groundwater.
1780 == 10
1775+ 15
1770 120
1765 + 25
T
1760 + 30
1755+ 35




Project; Wabash Avenue 5 Acre Investigation

SUBSURFACE LOG

G Excavation
Work Order; 2467-0-0-12 Number; TR-7
GORIAN Report Log: 23081
B AS5OLIATES, INC. Page Number: 1
Date(s} Logged Excavation Approximate
Excavated %-29-03 By ET Location See Map Surface Elevation |R)2'+
Excavation Equipment Equipment Hammer
Dimension 24" Contractar United Operating Type Backhor with 24" Bucket Data
b= o~
‘G
‘ - | g =
o |lgelsE| 5 | 2
£ H 3|52 @ & Description Remarks
= ] ES (7] -
a s al 5L s 73] =
38 ([EEHEIEI 213 3
o @i B =L ] A& = _
0 SWio] CLDER ALLUVIUM (Qoal):
1 Yellowish brown te light brown (7.5YR 5/4 to 6/4] fine to coase
18104 SAND (damp, loose to madium dense) with gravel and rare
weatherad cobbles of felsic granite, easity friable, pores to 1/4" in
upper 1', coarsening downward, unlayered, rootlets to 5'. Pooriy
defined frregular contact at 5,
S T T T T TSR Yetlowish Brown medium fo coarse SAND {damp, dose to mediur |
T T T B , dense] with grave! and rare cabbles to 6", mostly rounded clasts,
1805 SP : vare angularclasts. o e
f Yeilowish brown medium 1o coarse SAND interlayered with sandy
- gravel {damp, medium dense (o dense}, some cobbles to 8", mostly
rounded claslts. rare angular ¢lasts, material ccocurs in poorly
defined disconlinucus lenses, faint imbrication to gravel and
+10 bbles, easily friable, non-porous,
Tolal Depth 8'
No caving, No groundwater,
1800 4
- 15
1795 4
+ 20
1780 4
T 25
1785 -
130
1780 -
- 35
1775




I# = =
| Geotechnical Boring Log B- 1
Date: 5/16/05 5 Project Name: Granite - Wabash/I-10 Page 1 of 2
Project Number: 105905-10 Logged By: AW
_ |[Drilling Company: 2R Type of Rig: CME-55
[Drive Weight (Ibs): 140 Drop {in): 30 Hole Dia (in): 8
Top of Hole Elevation {ft): 1820 Hole Location: See Geotechnical Map i
.| s @ 1
2 & I3 -
Elsl&Z2|81RP3 B
l=li3lzl 2|t =
s [iI21=2] 81 2 (25 P
@ = [5+] @ =
o |[2|«@]| 2|20 DESCRIPTION =
0 Qw [WASH: Maximum
I Bag-1 gy [Silty SAND; yellow brown, slightly moist, very loose, fine to coarse Density
3 | % sand Expansion
[| 3| & {1004 39 R-Value
Sulfate
5 - ! dark yellow brown, moist
3| r2 106.1} 8.0
}_
- 1
t 3 | r3j111.7] 8.6 pinhole porosity
o 10 7 i fine to coarse sand, fine gravel
'| ° | re |1106 52
— 15 +
]
4 5 |set1| - | 48
20 A 3
I :
'| ° | rs1109.1] 87
_ 25 -
)
A 1 lser2| - | 75
=
- i




eotechnical Boring Log B- 1

Project Name: Granite - Wabash/l-10

Page 2 of 2 “

0

Project Number: 105905-1 Logged By: AW
Drilling Company: 2R Type of Rig: CME-55
Drive Weight (Ibs): 140 Drop (in): 30 Hole Dia (in): 8

820

Hole Location: See Geotechnical Map

60

et U —
c|ls| &2|£ |2 T 8
€ (|3|2|E2|e|cE =
£ sl 81} % g Al 3
= 2| E 2 |5 2
a ||@|*®;ef © DESCRIPTION -
30 Jr 3
I| 2 | re {1135} 9.6 | SM
SC [Clayey SAND; medium brown, moist, very loose, fine to coarse sand
35 Z %
7
q SPT31 - 11.9
. Quoa| VERY OLD ALLUVIUM:
40 u: gg R7 [120.2] 7.2 |sp-sc|SAND,; yellow brown, slightly moist, very dense, fine to coarse sand,
fine to coarse gravel, with clay
ML [Sandy SILT; clive green, siightly moist, hard, fine {o coarse sand | |
45 (1 18
2 50 for
¥ leea|l - |52 ||
gp.s{SAND; vellow brown, slightly moist, very dense, fine to coarse sand,
B fine to coarse gravel, disturbed
50
% rs | - | 55
| Total Depth: 50.5 feet
No Groundwater
55 1




—

Geotechnical Boring Log B- 2

l[Date: 5/16/05 — Project Name; Granite - Wabash/l-10 Page 1 of 1
[IProject Number: 105905-10 Logged By: AW

[Drilling Company: 2R Type of Rig: CME-55

[Drive Weight (1bs): 140 Drop (in): 30 Hole Dia (in): 8

Top of Hole Elevation (ft): 1916 Hoie Location: See Geotechnical Map

. S 17!

2 & |3 =
IHHE - =
£ l1slelS|2|8% 2
@ | m = | 218 e
o ||alo|a 2|3 DESCRIPTION i
0 | Qw |WASH:

I SM |Silty SAND; dark yellowish brown, slightly moist, very loose, fine to
] coarse sand

2

2 1 rt|112.9] 6.4
9 7 2 "

2

'} 2 | =2 [108.5] 66

3

> | R3[1124] 6.8
VI 3

I i

'] 7| e [109.4] 67

o gp-sM| SAND; dark yellowish brown, slightly moist, loose, fine to coarse sand

15 -m &

I

I} * | rs |107.5] 66

gC [Clayey SAND; medium brown, slightly moist, medium dense, fine to

B coarse sand
20 A

2 10

4 3 Jspra| - | 80 H
25 -]: Y very dense

%51 6 {113.0[ 15.1
Total Depth: 26.5 feet

] No Groundwater

30




I | Geotechnical Boring Log B- 3
IDate: 5/16/05 Project Name: Granite - Wabash/|-10 Page 1 of 1
Project Number: 105905-10 Logged By: AW
Drilling Company: 2R Type of Rig: CME-55
Drive Weight (Ibs): 140 Drop (in): 30 Hole Dia (in): 8
Top of Hole Elevation {f{): 1|8£ Hole Location: See Geotechnical Map
| o g |4
-— . BQ — o
= ||5|212 |55 e
s [|S]=2]| 8] 2|85 o
a2 1l38|&l =23 g
© = W = @ e
o ol e O DESCRIPTION =
0 " | ow [wask:
i SM |Silty SAND; dark yellowish brown, slightly maist, loose, fine to coarse
i d
) san
l| |~ {1148 88
5 g pinhole porosity
'| ° | ®2 [1054] 90
1
2 | ra [118.0[10.1
| SC |Clayey SAND; medium brown, moist, loose, fine to coarse sand
10
2
® | R4 |110.6[ 10.1

sm-scl Silty SAND; medium brown, slightly moist, dense, fine to coarse sand
B with clay “

15 ] 7
l 7
% | rs [116.7] 9.1

20
) 1
4 8 lsera| - | 74 ||
" - GP |SAND; yellow brown, slightly moist, very dense, fine to coarse sand,
25 A fine to coarse gravel
Ml :52, | Re |109.0] 56 S
* Total Depth: 26 fect

No Groundwater

30




ﬂ

Geotechnical Boring Lt;g B- 4

Date: 5/16/05 Project Name: Granite - Wabash/l-10 Page 1 of 1
lIProject Number: I05905h10 Logged By: AW
[Drilling Company: 2R Type of Rig: CME-55
[Drive Weight (Ibs): 140 Drop (in): 30 Hole Dia (in): 8
Top of Hole Elevation (ft): 1782 Hole Location: See Geotechnical Map _
= |&B|_8
Elg| 2 |&123 ;
€ [|3|5| 8| ejeE o
s 12|28 | 2|8 o
g il2|5|l 2|21z g
1 R S Il DESCRIPTION =
0 Quoal| VERY OLD ALLUVIUM:
I SM |Silty SAND; dark yellowish brown, slightly moist, loose, fine to coarse
sand, fine to coarse gravel
4
f 3 | R [106.3] 4.2
Bag-1
S 1 3 |50
° | R2|109.9] 2.6
6
2l ra|1119] 55 yellowish brown, dry, medium dense, fine to medium sand, trace
1 coarse sand, fine gravel
10 - ]?‘- 8¢ |Sandy CLAY; reddish brown, moist, very stiff, fine to coarse sand
Ml % | =4 |1246| 9.3 "
SM |Silty SAND; olive grey, slightly moist, medium dense, fine to coarse
i sand
15 41 12
I 15
Plrs| - |55
| I
20 -Z 0 dense
1 " [seraf - | 37
25 -T 22| 26 (108.6] 6.1 very dense
2 Total Depth: 26 feet
1 No Groundwater
30 H




[

Geotechnical Boring Log B- 5

[Date: 5/16/05 | Project Name: Granite - Wabash/I-10 Page 1 of 1
[Project Number: 105905-10 Logged By: AW
[Drilling Company: 2R~ Type of Rig: CME-55
Drive Weight (Ibs): 140 Drop (in): 30 Hole Dia {in): 8
||Top of Hole Elevation (ft): 1788 Hole Location: See Geotechnical Map
[ . S %
< e | .13 -
Elg|l 2|83 2
e 18|22 gfat s
= z | Bl |3 |ew @
AIEEIEERE =
o [|@afeje | =6 DESCRIPTION =
0 i Qw |WASH:
SM [Silty SAND; dark yellowish brown, slightly moist, loose, fine to coarse
i sand, fine to coarse gravel
1
2R [1127| 78
5 ; SC |Clayey SAND; dark yeltlowish brown, moist, very loose, fine to coarse
I 2 | r2 j107.7] 72 sand
2
¢ [ r3{1075| 7.7
10 g SM |Silty SAND; dark yellowish brown, moist, loose, fine to coarse sand
| * |~ ]109.2] 7.1
15 l 42 SC |Clayey SAND; dark yellowish brown, moist, loose, fine te coarse sand
'| ° | rs[116.8]10.1
Quoa|YERY. QLD ALLUVIUM:
20 2 1% s |Clayey SAND; yellow brown, stightly moist, medium dense, fine to
é 2 deera| - | 79 coarse sand
r_.
25 3
l i
% rs [116.5[10.2
Total Depth: 26.5 feet
| No Groundwater
30




____Geotechnical Boring Log B- 6
Date: 5/16/05 ' Project Name: Granite - Wabash/I-10 Page 1 of 1
Project Number: 105905-10 Logged By: AW
Drilling Company: 2R Type of Rig: CME-55
Drive Weight {Ibs): 140 Drop (in): 30 Hole Dia (in): 8
Top of Hole Elevation {ft): 1855 Hole Location: See Geotechnical Map |
o |E|_[2
= B = - =R @
HIHE IR =
= ||S|E|2| 289 ;
s I2|5l =123 =
c J|®|e|2 (=0 DESCRIPTION -
0 Qvoa|VERY OLD ALLUVIUM: Maximum
I Bag-1 CL |Sandy CLAY; reddish brown, moist, hard, fine to coarse sand Density
w | 05 Expansion
t o | r1]1253]11.2 Sulfate
5 'I gg SC |Clayey SAND; medium brown, slightly moist, medium dense, fine to
¥ | r2 |126.9] 10.2 coarse sand
20 SP |SAND; yellow brown, slightly moist, very dense, fine to coarse sand,
'I' 5% for| r3 1231| 8.1 fine to coarse gravel, disturbed
0 SC |Clayey SAND; yellow brown, moist, stiff, fine to coarse sand
l %
Il [ =+ 115.9]13.8
| 5 sp-sM|SAND; yellow brown, slightly maist, very dense, fine to coarse sand
]: 53?or
| * [ re|1128] 40
SM |Siity SAND; yellow brown, slightly moist, dense, fine to coarse sand
20 B
1
A 42 |serd] - | 48
25 'I 12
20
M2 R 11220 9.9
Total Depth: 26%: feet
I No Groundwater
30




- {[Date: 5/16/05 _ Project Name: Granite - Wabash/I-10 Page 1 of 1
iiProject Number: 105905-10. Logged By: AW
IDrilling Company: 2R Type of Rig: CME-55
[Drive Weight (Ibs): 140 Drop (in): 30 Hole Dia {in); 8
Top of Hole Elevation (ft): 1855 Hole Location: See Geotechnical Map I
. S L %
2 &L |3 =
—-— Iy SQ —— [7e]
e |52 2|52 -
s 1|S12|&| 2|85 o
) 3|18l =|2]g =3
oM al = |8 =
e ml o o DESCRIPTION
|l 0 | QW WASH:
SM |Silty SAND; dark yeltowish brown, slightly moist, very locse, fine to
] coarse sand
2
2 | r1]116.6] 7.2
5 1 ; loose
8 I r2|113.1| 7.0
A sp-sm|SAND:; vellow brown, slightly moist, very dense, fine to coarse sand,
? r3 [1139] 48 fine to coarse gravel
10 ‘q 3
5
® | Rr4{108.7| 6.3
'—
Quoa| VERY OLD ALLUVIUM:
15 1 2
34
'l % | r51100.2| 9.6
QM |Silty SAND; yellow brown, slightly moist, very dense, fine to coarse
20 ‘Z 18 sand
2 20
4 40 {sera]l - | 54
H
25 -ﬂ 8 N _ No Recovery
Total Depth: 26 feet
i No Groundwater
30 H

Geotechnical Boring Log B-7
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APPENDIX C




Tract 16586
Redlands, California

Project No. 11074-01
December 22, 2017

LABORATORY TEST RESULTS

U.S. Standard Sieve Opening in Inches
5 4 3

20

1%

%

Y % #4 10

U.S. Standard Sieve Numbers
16 20 30 40 50

100 200

Hydrometer Results

100% 0%
90% \\ 10%
80% \ 20%
70% 30%
z 1 \ £
2 60% a0% 2
2 f \ 2
z  50% 50% 2
2 40% 60% O
n c
P \ :
o 30% \ 0% &
O\O 1 (=]
20% \\ 80%
0,
10% 1 — 90%
0% 100%
1000 100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Cobbles Gravels - Sands Silts Clays
Coarse Fine Coarse Medium | Fine
Date : 12/22/17 Dy = 0.17 Classification % Gravel
Sample #: D3y = 0.59 SW-SM, Well-graded Sand with Silt 11.58%
Sample ID: B-5 Dgo = 1.56 % Sand
Source: Bulk Cc=1.26 Specifications 82.79%
Project: Tract 16586 Cy-8.98 custom specs 1 % Silt & Clay
Location: Redlands California Liquid Limit= n/a 5.63%
Boring #: B-15 Plastic Limit= n/a Fineness Modulus Sample Moisture
Depth: 15' Plasticity Index= n/a 3.34 3.9%
Coarse Actual  [Interpolated Fines Actual  [Interpolated
Section Cumulative| Cumulative Section Cumulative|Cumulative
Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs
US Metric Passing Passing Max Min Us Metric Passing Passing Max Min
6.00" 150.00 100.0% #4 4.750 88.4% 88.4%
4.00" 100.00 100.0% #8 2.360 74.8% 74.8%
3.00" 75.00 100.0% #10 2.000 68.1%
2.50" 63.00 100.0% #16 1.180 52.9% 52.9%
2.00" 50.00 100.0% #20 0.850 40.3%
1.75" 45.00 100.0% #30 0.600 30.7% 30.7%
1.50" 37.50 100.0% #40 0.425 22.3%
1.25" 31.50 100.0% #50 0.300 16.3% 16.3%
1.00" 25.00 100.0% 100.0% #60 0.250 13.8%
7/8" 22.40 100.0% #80 0.180 10.3%
3/4" 19.00 100.0% 100.0% #100 0.150 8.8% 8.8%
5/8" 16.00 97.4% #140 0.106 6.9%
172" 12.50 94.4% 94.4% #170 0.090 6.3%
3/8" 9.50 94.4% 94.4% #200 0.075 5.6% 5.6%
1/4" 6.30 90.4% #270 0.053
#4 4.75 88.4% 88.4%
Copyright |Spears Engineering & Technical Services PS, 1996-2004

GeoMat Testing Laboratories, Inc.

Appendix C




Tract 16586
Redlands, California

LABORATORY TEST RESULTS

Project No. 11074-01
December 22, 2017

U.S. Standard Sieve Opening in Inches

U.S. Standard Sieve Numbers

Hydrometer Results

100% 20 S 4 3 1% Vo % #4 10 16 2030 40 50 100 200 0%
90% ~ 10%
80% \\ 20%
70% 30%
= ] \ z
2 60% a0% 2
: AN 2
2z 50% 1 \ 50% 2=
2 40% N 60% O
£ S ° £
@ ] s
o 30% 70% @
O\O 1 (=]
20% 80%
10% 90%
0% 100%
1000 100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Cobbles Gravels - Sands Silts Clays
Coarse Fine Coarse Medium | Fine
Date : 12/22/17 Do = 0.02 Classification % Gravel
Sample #: D3y = 0.06 SM, Silty Sand 2.66%
Sample ID: B-9 Dgo = 0.27 % Sand
Source: Bulk Cc = 0.68 Specifications 60.06%
Project: Tract 16586 Cy=13.23 custom specs 1 % Silt & Clay
Location: Redlands California Liquid Limit= n/a 37.29%
Boring #: B-9 Plastic Limit= n/a Fineness Modulus Sample Moisture
Depth: 15' Plasticity Index= n/a 1.30 11.0%
Coarse Actual  [Interpolated Fines Actual  [Interpolated
Section Cumulative| Cumulative Section Cumulative|Cumulative
Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs
US Metric Passing Passing Max Min Us Metric Passing Passing Max Min
6.00" 150.00 100.0% #4 4.750 97.3% 97.3%
4.00" 100.00 100.0% #8 2.360 94.9% 94.9%
3.00" 75.00 100.0% #10 2.000 93.0%
2.50" 63.00 100.0% #16 1.180 88.6% 88.6%
2.00" 50.00 100.0% #20 0.850 82.5%
1.75" 45.00 100.0% #30 0.600 77.9% 77.9%
1.50" 37.50 100.0% #40 0.425 69.5%
1.25" 31.50 100.0% #50 0.300 63.5% 63.5%
1.00" 25.00 100.0% 100.0% #60 0.250 58.3%
7/8" 22.40 100.0% #80 0.180 51.2%
3/4" 19.00 100.0% 100.0% #100 0.150 48.1% 48.1%
5/8" 16.00 100.0% #140 0.106 41.8%
172" 12.50 100.0% 100.0% #170 0.090 39.4%
3/8" 9.50 100.0% 100.0% #200 0.075 37.3% 37.3%
1/4" 6.30 98.2% #270 0.053
#4 4.75 97.3% 97.3%
Copyright |Spears Engineering & Technical Services PS, 1996-2004

GeoMat Testing Laboratories, Inc.

Appendix C



MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure Bl @ 0-5' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. Bl Mold Size 4-inch
Sample Depth 0-5' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 126.7 131.2 126.7 Maximum Dry Density 132.0 pcf
Compacted Moisture 6.1 9.3 10.8 Optimum Moisture 8.5 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018

Project No. 11074-01 Date Sampled 12/21/2017

Project Location Tract 16586, Redlands, California Sampled By AM

Location In Structure B2 @ 0-5' Sample Type Bulk

Sample Location Bulk Tested By MN

Sample No. B2 Mold Size 4-inch

Sample Depth 0-5' No. of Layers 5

Soil Type SM Blows per Layer 25

Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch

Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf

Moisture Content of Fines

%

Corrected Optimum Moisture

%

Test Data Point 1 Point 2 Point 5 |Test Results (No Oversized Correction)
Compacted Dry Density| 126.6 130.1 Maximum Dry Density 130.5 pcf
Compacted Moisture 8.0 9.7 Optimum Moisture 9.5 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B2 @ 10-15' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B2 Mold Size 4-inch
Sample Depth 10-15' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 Point 5 |Test Results (No Oversized Correction)
Compacted Dry Density| 128.6 134.3 130.3 Maximum Dry Density 135.0 pcf
Compacted Moisture 5.7 8.3 10.0 Optimum Moisture 7.5 %
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ﬂﬁﬂm MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B3 @ 3-8 Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B3 Mold Size 4-inch
Sample Depth 3-8' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 128.4 134.9 128.9 Maximum Dry Density 135.5 pcf
Compacted Moisture 5.1 7.6 10.3 Optimum Moisture 7.0 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B4 @ 0-5' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B4 Mold Size 4-inch
Sample Depth 0-5' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 128.1 133.8 132.0 Maximum Dry Density 135.0 pcf
Compacted Moisture 3.7 6.2 9.8 Optimum Moisture 7.5 %
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ﬂﬁﬂm MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B5 @ 5-10' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B5 Mold Size 4-inch
Sample Depth 5-10' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 134.0 135.8 127.8 Maximum Dry Density 137.0 pcf
Compacted Moisture 6.8 8.5 10.9 Optimum Moisture 7.5 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B5 @ 10-15' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B5 Mold Size 4-inch
Sample Depth 10-15' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 Point 5 |Test Results (No Oversized Correction)
Compacted Dry Density | 128.2 132.8 133.4 Maximum Dry Density 134.0 pcf
Compacted Moisture 6.0 8.2 10.2 Optimum Moisture 9.0 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B6 @ 0-5' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B6 Mold Size 4-inch
Sample Depth 0-5' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 128.4 134.0 129.7 Maximum Dry Density 134.0 pcf
Compacted Moisture 4.6 7.0 10.1 Optimum Moisture 7.0 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B7 @ 5-10' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B7 Mold Size 4-inch
Sample Depth 5-10' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density| 128.6 133.0 125.3 Maximum Dry Density 133.5 pcf
Compacted Moisture 6.4 9.0 12.5 Optimum Moisture 8.5 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B8 @ 0-5' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B8 Mold Size 4-inch
Sample Depth 0-5' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 124.6 131.0 130.1 Maximum Dry Density 132.0 pcf
Compacted Moisture 3.8 6.5 9.7 Optimum Moisture 8.0 %
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MAXIMUM DRY DENSITY - OPTIMUM MOISTURE

Project Name Inland Communities - Redlands Test Date 1/12/2018
Project No. 11074-01 Date Sampled 12/21/2017
Project Location Tract 16586, Redlands, California Sampled By AM
Location In Structure B9 @ 0-5' Sample Type Bulk
Sample Location Bulk Tested By MN
Sample No. B9 Mold Size 4-inch
Sample Depth 0-5' No. of Layers 5
Soil Type SM Blows per Layer 25
Test Fraction No.4 Hammer Wt./Drop ~ 10-Ib/18-inch
Total Sample Weight g Bulk Spec. Grav. of Oversized 2.650
Weight of Oversized g Percentage of Dry Fines %
Weight of Fines 0g Percentage of Dry Oversized <5% %
Moisture Content of Oversized % Corrected Dry Density of Soil pcf
Moisture Content of Fines % Corrected Optimum Moisture %
Test Data Point 1 Point 2 Point 3 | Point4 [ Point5 [Test Results (No Oversized Correction)
Compacted Dry Density | 128.2 134.7 130.6 Maximum Dry Density 135.0 pcf
Compacted Moisture 5.3 8.0 9.6 Optimum Moisture 7.0 %
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APPENDIX C

Laboratory Testing Procedures and Test Resuliy

The laboratory testing program was directed towards providing gquantitetive data relaung to the relevamt
engineering properties of the soils. Samples considered vepresentative of site conditions were tested in general
accordance with Amencan Society for Testing and Materials (ASTM) procedure and:‘or Califormia Test Methods
(CTM). where applicable. The following summary is a brief outline of the test type and a table summarizing the
test results.

Soil Classification: Soils were classified tn general accordance with ASTM Test Methods D2487 and D2488,
This svstem utilizes the Arterberg hmits and grain size distribution of a soil. The soil classificetions {or group
symbaol} are shown on the laboratory test data, boring logs, and trench logs.

Hydro-consolidation: Hydro-consolidation tests {collapse) were perfermed on selected, relatively undisturbed
ring samples (ASTM D4546). Samples were placed in a consolidometer and a load approximately equal to the in-
sifu overburden pressure was apphied. Water was then added to the sample and the percent hydro-consohdation
under the applied load was measured. The percent for the load was caleulated as the ratio of the amount of
vertical deformation to the original sample height. The results of these tests are presented graphically on Plates
C-2 through C-4. and the percent hydroconsolidation 1s presented below:

IS e e s = e
SAVMPLELOCATION | IN-SITUOVERBURDEN (psf) | PERCEN] HYDROCONSOLIDATION,

.l'lI

! B-1 w2 10 feet 1378 091
BT 20 feet 1,378 L
B-1 = 30 feet i 3,778 .59

Mote: Positive values of hydio-conselidation represent collapse of the soil structure, while sepative values represent heave (or
swelling) or the soil strociure,

Expansion fndex: The expansion potential of selected samples were evaluated by the Expansion Index Test
ASTM D4829. Specimens are molded under a given compactive energy to approximately the optimum moisture
content and approximately 50 percent saturation or approximately 90 percent relative compaction. The prepared
|-inch thick by 4-inch diameter specimens are loaded 1o an equivalent 144 pst surcharge and are inundated with
tap water until volumetric equilibnum is reached. The results are presented in the table below:

_ LOCATION DESCRIPTI ENSITY (pp) | )EX | POTENTI4L*
B.l@0-5 | Silty SAND 122.2 1 VERY LOW
TP-6 @ 7-12° | Silty SAND , 118.1 3 VERY LOW

* Per Table I18-1-B of 1997 UBC.

Moisture and Density Determination Tests: Moisture content {ASTM D2216) and dry density determinations
(ASTM D2937) were performed on relatively undisturbed samples obtained from the test borings and’or trenches.
The results of these tests are presented in the boring and/or trench logs. Where applicable. only moisture content
was determined from undisturbed or disturbed samples.




Maoximum Density Tests: The maximum dry density and optimum moisture content of typical materals were
detenmined in accordance with ASTM DI557. The results of these tests are presended in the table below:

SAMPLE SAMPLE | "wmﬂ“" | orrivum MOISTURE:
LOCATION. DESCRIPTION WL CONTENT (%)
B-1 @ 0-5° Dark Brown Silty SAND B34 15
[ n b Dark Yellowish Brown 129.5
b Clavey Fine to Coarse Sand 70

R-Value: The resistance R-value was determined by the ASTM D2844 soils. The samplels) were prepared and
cxudation pressure and R-value were determined. These/This result({s) were used for asphaltic concrete pavement
design purposes.

SAMPLE LOCATION SHUMPLEDESCRIPTION RVALUE
B-l g 0-5 Brown Siliv SAND 62

Soluble Sulfates: The soluble suifate contents of selected sample(s) were determined by standard geochemical
methods (CTM 4173 The soluble sulfate content is used to determine the appropriate cement type and maximuin
water-cement ratios. The test resulls are presented in the table below:

TP-5 4@ 0-5° | Silty S,-'xNU 0.001 Negligible
TP-6 i 05" | Silly SAND 0.002 Negligible
B-1 (w 0-5° Silty SAND 0.003 Negligible
B-b i 0-5° Clavey SAND 0.002 Nepligible

*Based on the 1997 edition of the Unilorm Building Cede (U B. T} Table No. 19-4-4, prepared by the Intemativnal
Conference of Building Officials (ICTRO, 1997),

Grain Size Distribution: Representahive samiples were dried, weighed, and soaked in water until individual soil
particles were separated (per ASTM D421) and then washed an a No. 200 sieve. 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 D422 (CTM
202}

—_——————— e
_ SAMPLELOCATION || DESCRIPTION || % PASSING 1200 SIEVE
B-1 & 35 Clayey SAND 33
B3 16 L_.'_IEj_'r_-E},-' SAND 21

Project Mo, I05905-10 FPuge 2 Moy 24, 20005



Work Order: 2467-0-0-12
Log Nurnber: 23081

APPENDIX B

LABORATORY TESTING

General

Laboratory test results on selected relatively undisturbed and bulk samples are presented below. Tests
were performed to evaluate the physical and engineering properties of the encountered earth materials,
including field motsture and densily, compaction characteristics, expansion potential, consolidation and
shear strength. Test results presented herein are from the three investigations.

Field Density and Moisture Tests

In-situ dry density and moisiure content were determined from the relatively undisturbed samples
obtained during drilling operations. The test results and a detailed description of the soils encountered
are shown on the attached Logs of Subsurface Data, Appendix A.

Classification

Soils were classified in general accordance with the Unified Soil Classification System.

Maximum Density-Optimum Moisture

Maximum density/optimum moisture tests {compaction characteristics) were performed on selected
samples of the encountered materials. The tests were performed per ASTM D 1557 test method. The

resulls are as foliows:

B-2 @ 1 | Reddish brown sandy clay 125.5 11.5
B-4 @ 15 | Dark yellowish brown clayey fine to coarse sand 133.5 9.0

B-O@5 | Light olive brown silty fine sand 128.0 10.0
B-11 @ 1' | Yeliowish brown silty fine fo coarse sand 132.0 8.0
B-11 @ 5 | Yeliowish brown silty fine o coarse sand 134.5 7.5
B-12 @ 5 | Brown silty fine to coarse sand 136.0 8.0
B-13 @ 13’ | Yellowish brown sand 134.5 7.0
B-13 @ 23' | Dark yeliowish brown sand with gravel 136.0 7.0
B-15 @ 10" | Yellowish brown fine 1o coarse sand 1355 7.5
B-16 @ 15" | Yellowish brown silty sand 136.0 8.0
B-17 @ 10’ | Brown sand 133.0 9.0

Soil Expansion Tests

 Selected samples of the encountered soils were tested for expansiveness using the Expansion Index
Test method (UBC 18-2) and classified in accordance with UBC Table 18-1-B. The results are as follows!

GORIAN AND ASSOCIATES, INC.




Work Order: 2467-0-0-12
Log Number: 23081

B-2@ V' 34 21-50 Low

B-S@¥& 1 0-20 Very Low
B-11@5 0 Q-20 Very Low
B-12@ 5% 0 0-20 Very Low

Direct Shear Tesis

Strain controfled direct shear testing was performed on eleven relatively undisturbed samples and one
remolded sample of the earth materials encountered during our exploratory program. The sample sets
were saturated prior to shearing under axial loads ranging from 920 to 3,680 psf. The shear strength

results are attached as graphic summaries.

Load Consolidation Tests

Load consolidation tests were conducted on twenty-two relatively undisturbed soif samples. Test loads
were added in increments to a maximum of 8,000 psf or 9,400 psf. Water was added at an axial toad
ranging from 1,000 psf to 1,175 psf to study the effect of moisture infiltration on potential consolidation

behavior. The resulis are attached as graphic summaries.
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RESULTS OF DIRECT SHEAR TEST
UNDISTURBED, SATURATED SANMPLE
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Explanation: B-1 @ 10’ = Sample taken from Boring 1 at a depth of 10
ISP Woark Order: 2467-0-0-10
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RESULTS OF DIRECT SHEAR TEST
UNDISTURBED, SATURATED SAMPLE

T Sample I.D.: B-2@ 3
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Explanation: B-2 @ 3'= Sample taken from Boring 2 at a depth of &'

Work Order: 2467-0-0-10
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RESULTS OF DIRECT SHEAR TEST
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RESULTS OF DIRECT SHEAR TEST
UNDISTURBED, SATURATED SAMPLE
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Explanation: B-3 @ 15 = Sample taken f_rom Horing 3 at a depth of 15"
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RESULTS OF DIRECT SHEAR TEST
UNDISTURBED, SATURATED SAMPLE
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GORIAN AND ASSQCIATES, INC.



 SHEAR $1 <ESS (PSF)

8000

7000

6006

5000

4000

3000

2000

1000
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RESULTS OF DIRECT SHEAR TEST
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U.S. Seismic Design Maps

https://seismicmaps.org/

OSHPD
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Google & Map data ©2020
Date 6/1/2020, 12:00:53 PM
Design Code Reference Document ASCE7-16
Risk Category Il
Site Class D - Default (See Section 11.4.3)
Type Value Description
Ss 1.662 MCER ground motion. (for 0.2 second period)
S1 0.673 MCER ground motion. (for 1.0s period)
Sus 1.994 Site-modified spectral acceleration value
Sm1 null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1.329 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fv null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.718 MCEg peak ground acceleration
Fpca 1.2 Site amplification factor at PGA
PGAv  0.861 Site modified peak ground acceleration
T 8 Long-period transition period in seconds
SsRT 2.404 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 2.624 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 1.662 Factored deterministic acceleration value. (0.2 second)
S1RT 0.945 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 1.06 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.673 Factored deterministic acceleration value. (1.0 second)
PGAd 0.718 Factored deterministic acceleration value. (Peak Ground Acceleration)
Crs 0.916 Mapped value of the risk coefficient at short periods
Cr1 0.892 Mapped value of the risk coefficient at a period of 1 s

1of2
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U.S. Seismic Design Maps https://seismicmaps.org/

DISCLAIMER

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.
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GALENA version7.1

Project Tentative Tract 16586, Redlands

Static, 60 Feet Fill Slope
File: C:\Users\H...\Static 60 Slope.gmf

Analysis 1

Multiple Stability Analysis
Method: Bishop Simplified
Surface: Circular

Results

Critical Factor of Safety: 1.77

Edited: 8 Jul 2020 Processed.: 8 Jul 2020
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GALENA 7.1 Analysis Results Version: 7.10.1.02 Licensee: GeoMat Testing Laboratories, Inc.

Project: Tentative Tract 16586, Redlands
File: C:\Users\Haytham\OneDrive - Geomat Testing Laboratories\GeoMat Reports\ANNUAL REPORTS\2011 REPORT...\Static 60 Slope.gmf
Processed: 08 Jul 2020 12:51:08

RESULTS: Analysis 1 - Static, 60 Feet Fill Slope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 1.890
There were: 901 successful analyses from a total of 901 trial surfaces

Critical (minimum) Factor of Safety: 1.77

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Centre Radius FoS
29.72 14.86 122.50 61.25 35.28 119.71 105.00 1.765 <-- Critical Surface

2 25.83 12.92 117.50 58.75 30.68 117.80 105.00 1.765
3 33.61 16.81 127.50 63.75 39.89 121.62 105.00 1.765
4 37.50 18.75 132.50 66.25 44.49 123.52 105.00 1.766
5 37.50 18.75 127.50 63.75 41.28 123.68 105.00 1.766
6 21.94 10.97 117.50 58.75 29.30 115.71 105.00 1.766
1 33.61 16.81 122.50 61.25 36.69 121.76 105.00 1.767
8 25.83 12.92 122.50 61.25 33.91 117.61 105.00 1.767
9 25.83 12.92 117.50 58.75 31.32 116.52 103.75 1.768
10 29.72 14.86 117.50 58.75 32.10 119.83 105.00 1.768
11 29.72 14.86 122.50 61.25 35.93 118.43 103.75 1.768
12 37.50 18.75 127.50 63.75 41.92 122.41 103.75 1.768
13 29.72 14.86 127.50 63.75 38.52 119.49 105.00 1.768
14 33.61 16.81 127.50 63.75 40.53 120.32 103.75 1.769
15 33.61 16.81 122.50 61.25 37.32 120.49 103.75 1.769
16 37.50 18.75 132.50 66.25 45,14 122.22 103.75 1.769
17 21.94 10.97 117.50 58.75 29.95 114.41 103.75 1.770
18 33.61 16.81 132.50 66.25 43.13 121.317 105.00 1.770
19 29.72 14.86 117.50 58.75 32.73 118.57 103.75 1.770
20 37.50 18.75 127.50 63.75 42.56 121.12 102.50 1.771
21 25.83 12.92 117.50 58.75 31.97 115.23 102.50 1.771
22 25.83 12.92 122.50 61.25 34.56 116.30 103.75 1.771
23 33.61 16.81 122.50 61.25 37.96 119.21 102.50 1.771
24 29.72 14.86 122.50 61.25 36.57 117.13 102.50 1.771
25 37.50 18.75 137.50 68.75 47.75 123.25 105.00 1.772
26 33.61 16.81 127.50 63.75 41.18 119.03 102.50 1.772
21 29.72 14.86 117.50 58.75 33.37 117.30 102.50 1.772
28 29.72 14.86 127.50 63.75 39.17 118.18 103.75 1.772
29 18.06 10.00 117.50 58.75 28.51 114.48 105.00 1.772
30 37.50 18.75 122.50 61.25 38.13 123.75 105.00 1.772
31 21.94 10.97 122.50 61.25 32.56 115.43 105.00 1.713
32 37.50 18.75 132.50 66.25 45.79 120.91 102.50 1.713
33 21.94 10.97 117.50 58.75 30.60 113.11 102.50 1.774
34 37.50 18.75 127.50 63.75 43.21 119.84 101.25 1.774
35 33.61 16.81 122.50 61.25 38.60 117.93 101.25 1.774
36 37.50 18.75 122.50 61.25 38.75 122.49 103.75 1.774
37 25.83 12.92 117.50 58.75 32.61 113.94 101.25 1.774
38 33.61 16.81 132.50 66.25 43.79 120.05 103.75 1.774
39 29.72 14.86 117.50 58.75 34.00 116.02 101.25 1.774
40 29.72 14.86 122.50 61.25 37.22 115.83 101.25 1.775
41 25.83 12.92 127.50 63.75 37.18 117.30 105.00 1.775
42 33.61 16.81 117.50 58.75 33.54 121.81 105.00 1.775
43 25.83 12.92 122.50 61.25 35.22 114.99 102.50 1.775
44 37.50 18.75 122.50 61.25 39.38 121.23 102.50 1.775
45 33.61 16.81 127.50 63.75 41.83 117.72 101.25 1.776
46 33.61 16.81 117.50 58.75 34.17 120.55 103.75 1.776
47 37.50 18.75 137.50 68.75 48.41 121.92 103.75 1.776
48 18.06 10.00 117.50 58.75 29.16 113.15 103.75 1.776
49 33.61 16.81 122.50 61.25 39.25 116.65 100.00 1.771
50 29.72 14.86 127.50 63.75 39.83 116.86 102.50 1.771
51 37.50 18.75 127.50 63.75 43.85 118.55 100.00 1.771
52 29.72 14.86 117.50 58.75 34.64 114.74 100.00 1.777
53 37.50 18.75 132.50 66.25 46.45 119.60 101.25 1.777
54 37.50 18.75 122.50 61.25 40.02 119.97 101.25 1.777
55 29.72 14.86 132.50 66.25 41.81 119.16 105.00 1.771
56 21.94 10.97 122.50 61.25 33.22 114.11 103.75 1.777
57 33.61 16.81 117.50 58.75 34.80 119.30 102.50 1.771
58 25.83 12.92 117.50 58.75 33.26 112.64 100.00 1.777
59 21.94 10.97 117.50 58.75 31.26 111.79 101.25 1.778
60 29.72 14.86 122.50 61.25 37.87 114.53 100.00 1.778
61 33.61 16.81 132.50 66.25 44.45 118.73 102.50 1.779
62 33.61 16.81 117.50 58.75 35.42 118.04 101.25 1.779
63 37.50 18.75 122.50 61.25 40.65 118.70 100.00 1.779
64 25.83 12.92 122.50 61.25 35.87 113.67 101.25 1.779
65 29.72 14.86 117.50 58.75 35.29 113.45 98.75 1.779
66 25.83 12.92 127.50 63.75 37.85 115.97 103.75 1.780
67 33.61 16.81 127.50 63.75 42.49 116.41 100.00 1.780



68 33.61 16.81 122.50 61.25 39.89 115.36
69 33.61 16.81 137.50 68.75 46.43 121.02
70 37.50 18.75 127.50 63.75 44,50 117.25
71 33.61 16.81 117.50 58.75 36.06 116.78
12 18.06 10.00 117.50 58.75 29.81 111.82
13 18.06 10.00 122.50 61.25 31.77 114.10
74 37.50 18.75 137.50 68.75 49.08 120.59
75 37.50 18.75 122.50 61.25 41.29 117.43
76 37.50 18.75 132.50 66.25 47.11 118.29
11 25.83 12.92 117.50 58.75 33.92 111.34
78 29.72 14.86 127.50 63.75 40.50 115.54
79 21.94 10.97 117.50 58.75 31.92 110.47
80 21.94 10.97 122.50 61.25 33.89 112.71
81 33.61 16.81 117.50 58.75 36.69 115.51
82 29.72 14.86 132.50 66.25 42.48 117.82
83 29.72 14.86 122.50 61.25 38.53 113.22
84 29.72 14.86 117.50 58.75 35.93 112.16
85 33.61 16.81 122.50 61.25 40.54 114.06
86 14.17 10.00 117.50 58.75 28.24 114.05
87 37.50 18.75 122.50 61.25 41.93 116.15
88 33.61 16.81 132.50 66.25 45,12 117.40
89 37.50 18.75 127.50 63.75 45,15 115.95
90 33.61 16.81 127.50 63.75 43,15 115.09
91 25.83 12.92 122.50 61.25 36.54 112.34
92 21.94 10.97 127.50 63.75 35.88 115.04
93 33.61 16.81 117.50 58.75 37.33 114.23
94 25.83 12.92 127.50 63.75 38.52 114.63
95 33.61 16.81 137.50 68.75 47,11 119.67
96 25.83 12.92 117.50 58.75 34.57 110.02
97 18.06 10.00 117.50 58.75 30.47 110.49
98 37.50 18.75 132.50 66.25 47.71 116.96
99 18.06 10.00 122.50 61.25 32.43 112.75
Critical Failure Surface (circle 1)
Intersects: XL: 29.72 YL: 14.86 XR: 122.50 YR:
Centre: XC: 35.28 YC: 119.71 Radius:
Generated failure surface: (20 points
29.72 14.86 35.43 14.71 41.14 14.88
58.09 17.22 63.62 18.61 69.08 20.30
84.78 27.11 89.74 29.94 94.53 33.03
107.83 43,80 111.85 47.86 115.64 52.13
Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)
Slice X-S Base
X-Left Area  Angl Width ~ Length Matl Cohesion  Phi
1 29.72 2.14 -1.5 2.85 2.85 1 100.00 34.0
2 32.58 6.42 -1.5 2.85 2.85 1 100.00 34.0
3 35.43 10.48 1.6 2.85 2.85 1 100.00 34.0
4 38.28 14.32 1.6 2.85 2.85 1 100.00 34.0
5 41.14 17.88 4.8 2.84 2.85 1 100.00 34.0
6 43.98 21.25 4.8 2.84 2.85 1 100.00 34.0
1 46.83 24.25 7.9 2.83 2.85 1 100.00 34.0
8 49.65 27.14 7.9 2.83 2.85 1 100.00 34.0
9 52.48 29.53 11.0 2.80 2.85 1 100.00 34.0
10 55.28 31.93 11.0 2.80 2.85 1 100.00 34.0
11 58.09 33.69 4.1 2.71 2.85 1 100.00 34.0
12 60.86 35.59 4.1 2.71 2.85 1 100.00 34.0
13 63.62 36.70 17.2 2.73 2.85 1 100.00 34.0
14 66.35 38.12 17.2 2.73 2.85 1 100.00 34.0
15 69.08 38.57 20.3 2.68 2.85 1 100.00 34.0
16 71.75 39.50 20.3 2.68 2.85 1 100.00 34.0
17 74,43 39.33 23.14 2.62 2.85 1 100.00 34.0
18 77.05 39.78 23.14 2.62 2.85 1 100.00 34.0
19 79.67 39.01 26.6 2.55 2.85 1 100.00 34.0
20 82.22 39.01 26.6 2.55 2.85 1 100.00 34.0
21 84.78 37.67 29.7 2.48 2.85 1 100.00 34.0
22 87.26 37.24 29.7 2.48 2.85 1 100.00 34.0
23 89.74 35.41 32.8 2.40 2.85 1 100.00 34.0
24 92.14 34.58 32.8 2.40 2.85 1 100.00 34.0
25 94,53 32.32 35.9 2.31 2.85 1 100.00 34.0
26 96.85 31.12 35.9 2.31 2.85 1 100.00 34.0
27 99.16 28.51 39.0 2.22 2.85 1 100.00 34.0
28 101.38 26.98 39.0 2.22 2.85 1 100.00 34.0
29 103.59 24.12 42.1 2.12 2.85 1 100.00 34.0
30 105.71 22.30 2.1 2.12 2.85 1 100.00 34.0
31 107.83 19.28 45.3 2.01 2.85 1 100.00 34.0
32 109.84 17.23 45.3 2.01 2.85 1 100.00 34.0
33 111.85 14.16 48.4 1.90 2.85 1 100.00 34.0
34 113.74 11.92 48.4 1.90 2.85 1 100.00 34.0
35 115.64 8.92 51.5 1.78 2.85 1 100.00 34.0
36 117.42 6.53 51.5 1.78 2.85 1 100.00 34.0
37 119.19 3.72 54.6 1.65 2.85 1 100.00 34.0
38 120.85 1.24 54.6 1.65 2.85 1 100.00 34.0
X-S Area 957.91 Path Length: 108.48 X-S Weight:
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1: Old Alluvium

FEET CUT SLOPE IN OLDER ALLUVIUM

Analysis 1

— | Multiple Stability Analysis
Method: Bishop Simplified
Surface: Circular
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Results
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GALENA 7.1 Analysis Results Version: 7.10.1.02 Licensee: GeoMat Testing Laboratories, Inc.

Project: Tentative Tract 16586, Redlands
File: C:\Users\Haytham\Documents\GEOMAT DATA\ANNUAL REPORTS\2011 REPORTS\11074.Inland Communities Corp...\Static 70 Slope.gmf
Processed: 14 Feb 2018 13:51:40

DATA: Analysis 1 - Static, 70 Feet Cut Slope

Material Properties (1 material
Material: 1 (Mohr-Coulomb Isotropic) - 0ld Alluvium
Cohesion Phi  UnitWeight Ru
200.00  36.0 120.00  0.00

Material Profiles (1 profile)

Profile: 1 (2 points) Material beneath: 1 - 0ld Alluvium
0.00 90.00 180.00 90.00

Slope Surface (4 points

0.00 10.00 20.00 10.00 160.00 80.00 180.00 80.00

Failure Surface
Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 44.44 YL: 22.22 XR: 162.22 YR: 80.00
Centre: XC: 59.87 YC: 139.71 Radius: R: 118.50

Variable Restraints

Parameter descriptor: XL KR R
Range of variation: 80.00 80.00 5.00
Trial positions within range: 10 10 10

RESULTS: Analysis 1 - Static, 70 Feet Cut Slope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation:  2.076

There were: 971 successful analyses from a total of 1001 trial surfaces
30 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 2.04

Results Summary - Lowest 99 Factor of Safety circles

Circle  X-Left Y-Left X-Right Y-Right X-Centre  Y-Centre Radius FoS
1 44.44 22.22 162.22 80.00 59.87 139.71 118.50 2,044 <-- Critical Surface
2 26.67 13.33 144.44 12.22 41.49 130.90 118.50 2.044
3 35.56 17.78 153.33 76.67 50.38 135.35 118.50 2.044
4 44,44 22.22 162.22 80.00 60.16 139.11 117.94 2.045
5 35.56 17.78 153.33 76.67 50.68 134.75 117.94 2.046
6 26.67 13.33 144,44 12.22 41.79 130.30 117.94 2.046
1 53.33 26.67 162.22 80.00 62.99 144.77 118.50 2.046
8 44,44 22,22 162.22 80.00 60.46 138.51 117.39 2.047
9 35.56 17.78 153.33 76.67 50.98 134.15 117.39 2.047

10 26.67 13.33 144.44 12.22 42.09 129.70 117.39 2.047
1 53.33 26.67 162.22 80.00 63.28 144.19 117.94 2.047
12 53.33 26.67 162.22 80.00 63.56 143.61 117.39 2.049
13 17.78 10.00 135.56 67.78 33.20 127.49 118.50 2.049
14 26.67 13.33 144,44 72.22 42.39 129.10 116.83 2.049
15 35.56 17.78 153.33 76.67 51.28 133.55 116.83 2.049
16 44.44 22.22 153.33 76.67 53.42 140.38 118.50 2.049
17 26.67 13.33 135.56 67.78 35.64 131.49 118.50 2.049
18 35.56 17.78 144.44 72.22 44.53 135.94 118.50 2.049
19 44,44 22.22 162.22 80.00 60.75 137.91 116.83 2.049
20 53.33 26.67 162.22 80.00 63.85 143.03 116.83 2.050
21 44,44 22.22 153.33 76.67 53.71 139.80 117.94 2.050
22 35.56 17.78 144.44 72.22 44.82 135.36 117.94 2.050
23 26.67 13.33 135.56 67.78 35.93 130.91 117.94 2.050
24 17.78 10.00 135.56 67.78 33.50 126.89 117.94 2.051
25 53.33 26.67 162.22 80.00 64.13 142.44 116.28 2.051
26 35.56 17.78 144,44 12.22 45.11 134.78 117.39 2.051
21 26.67 13.33 135.56 67.78 36.22 130.33 117.39 2.051
28 44.44 22.22 153.33 76.67 54.00 139.22 117.39 2.051
29 26.67 13.33 144.44 12.22 42.69 128.50 116.28 2.051
30 35.56 17.78 153.33 76.67 51.58 132.95 116.28 2.051
31 44.44 22.22 162.22 80.00 61.05 137.31 116.28 2.051
32 53.33 26.67 162.22 80.00 64.42 141.86 115.72 2.052
33 44.44 22.22 153.33 76.67 54.29 138.64 116.83 2.052
34 26.67 13.33 135.56 67.78 36.51 129.75 116.83 2.052
35 35.56 17.78 144.44 12.22 45.40 134.20 116.83 2.052



36 17.78 10.00 135.56 67.78 33.79 126.29
37 26.67 13.33 135.56 67.78 36.80 129.17
38 44,44 22.22 153.33 76.67 54.58 138.06
39 35.56 17.78 144.44 72.22 45.69 133.61
40 35.56 17.78 153.33 76.67 51.88 132.34
41 26.67 13.33 144.44 12.22 43.00 127.90
42 53.33 26.67 162.22 80.00 64.71 141.27
43 44,44 22.22 162.22 80.00 61.34 136.70
44 17.78 10.00 135.56 67.78 34.09 125.69
45 35.56 17.78 144.44 12.22 45.99 133.03
46 44,44 22.22 153.33 76.67 54.87 137.47
47 26.67 13.33 135.56 67.78 37.10 128.58
48 53.33 26.67 162.22 80.00 64.99 140.68
49 35.56 17.78 153.33 76.67 52.19 131.74
50 26.67 13.33 144.44 12.22 43.30 127.29
51 44,44 22.22 153.33 76.67 55.17 136.89
52 35.56 17.78 144,44 72.22 46.28 132.44
53 26.67 13.33 135.56 67.78 37.39 128.00
54 17.78 10.00 135.56 67.78 34.38 125.09
55 44,44 22,22 162.22 80.00 61.64 136.10
56 53.33 26.67 162.22 80.00 65.28 140.09
57 26.67 13.33 153.33 76.67 47.51 129.99
58 44,44 22.22 153.33 76.67 55.46 136.30
59 35.56 17.78 144,44 72.22 46.57 131.86
60 26.67 13.33 135.56 67.78 37.68 127.41
61 17.78 10.00 144.44 72.22 39.14 126.56
62 35.56 17.78 153.33 76.67 52.49 131.13
63 26.67 13.33 144,44 72.22 43.60 126.69
64 53.33 26.67 162.22 80.00 65.57 139.50
65 17.78 10.00 135.56 67.78 34.68 124.48
66 35.56 17.78 162.22 80.00 56.91 134.34
67 44,44 22.22 153.33 76.67 55.75 135.72
68 35.56 17.78 144.44 72.22 46.86 131.27
69 26.67 13.33 135.56 67.78 37.98 126.83
70 44.44 22.22 162.22 80.00 61.94 135.49
71 26.67 13.33 153.33 76.67 47.82 129.37
12 44,44 22.22 153.33 76.67 56.05 135.13
13 35.56 17.78 144.44 72.22 47.16 130.68
74 26.67 13.33 135.56 67.78 38.217 126.24
75 17.78 10.00 135.56 67.78 34.98 123.88
76 17.78 10.00 144.44 72.22 39.44 125.94
11 35.56 17.78 153.33 76.67 52.79 130.52
78 26.67 13.33 144.44 72.22 43.91 126.08
19 44,44 22.22 162.22 80.00 62.24 134.88
80 35.56 17.78 162.22 80.00 57.22 133.72
81 17.78 10.00 126.67 63.33 27.44 128.11
82 17.78 10.00 135.56 67.78 35.217 123.217
83 17.78 10.00 126.67 63.33 21.72 127.52
84 26.67 13.33 153.33 76.67 48.13 128.74
85 26.67 13.33 144.44 72.22 44,21 125.47
86 35.56 17.78 153.33 76.67 53.10 129.91
87 17.78 10.00 126.67 63.33 28.01 126.94
88 17.78 10.00 144.44 12.22 39.75 125.31
89 44.44 22.22 162.22 80.00 62.54 134.27
90 17.78 10.00 126.67 63.33 28.29 126.36
91 17.78 10.00 135.56 67.78 35.57 122.66
92 35.56 17.78 162.22 80.00 57.53 133.09
93 17.78 10.00 126.67 63.33 28.58 125.78
94 17.78 10.00 126.67 63.33 28.86 125.19
95 26.67 13.33 153.33 76.67 48.44 128.12
96 17.78 10.00 144.44 72.22 40.05 124.69
97 17.78 10.00 126.67 63.33 29.15 124.60
98 17.78 10.00 135.56 67.78 35.87 122.05
99 17.78 10.00 126.67 63.33 29.44 124.02
Critical Failure Surface (circle 1)
Intersects: XL: 44,44 YL: 22.22 XR: 162.22 YR:
Centre: XC: 59.87 YC: 139.71 Radius:
Generated failure surface: (20 points
44,44 22.22 51.72 21.49 59.03 21.22
80.87 23.09 88.03 24.61 95.08 26.57
115.32 34.99 121.67 38.61 127.80 42.62
144.52 56.79 149.47 62.17 154.09 67.85
Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)
Slice x-S Base
X-Left Area  Angl Width  Length Matl Cohesion  Phi
1 44,44 3.97 5.7 3.64 3.66 1 200,00  36.0
2 48.08 11.92  -5.7 3.64 3.66 1 200,00  36.0
3 51.72 19.56  -2.2 3.66 3.66 1 200,00  36.0
4 55.38 26,75  -2.2 3.66 3.66 1 200,00  36.0
5 59.03 33.54 1.4 3.66 3.66 1 200.00  36.0
6 62.69 39.90 1.4 3.66 3.66 1 200.00  36.0
1 66.35 45.69 4.9 3.64 3.66 1 200.00  36.0
8 69.99 51.19 4.9 3.64 3.66 1 200.00  36.0
9 73.64 55.86 8.4 3.62 3.66 1 200.00  36.0
10 17.26 60.46 8.4 3.62 3.66 1 200.00  36.0
11 80.87 63.91 12.0 3.58 3.66 1 200.00  36.0
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GALENA 7.1 Analysis Results

Version: 7.10.1.02

Licensee: GeoMat Testing Laboratories, Inc.

Project: Tentative Tract 16586, Redlands

File: C:\Users\Haytham\OneDrive - Geomat Testing Laboratories\GeoMat Reports\ANNUAL REPORTS\2011 REPOR...\Seismic 60 Slope.gmf

Processed: 08 Jul 2020 12:56:47

RESULTS: Analysis

Bishop Simplified Method of Analysis - Circular Failure Surface

1 - Static, 60 Feet Fill Slope

Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation:

1.385

There were: 901 successful analyses from a total of 901 trial surfaces

Critical (minimum) Factor of Safety:

1.28

Negative normal stresses exist on the base of one or more slices; examine slice data and consult the GALENA Help utility

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left
1 25.83
2 29.72
3 37.50
4 33.61
5 33.61
6 37.50
i 21.94
8 29.72
9 25.83

10 25.83
11 37.50
12 29.72
13 33.61
14 33.61
15 29.72
16 29.72
17 37.50
18 21.94
19 37.50
20 33.61
21 33.61
22 25.83
23 37.50
24 29.72
25 29.72
26 25.83
27 33.61
28 37.50
29 37.50
30 18.06
31 29.72
32 33.61
33 33.61
34 37.50
35 37.50
36 21.94
37 29.72
38 25.83
39 37.50
40 21.94
41 33.61
42 29.72
43 33.61
44 25.83
45 33.61
46 25.83
47 37.50
48 33.61
49 33.61
50 29.72
51 37.50
52 37.50
53 18.06
54 33.61
55 37.50
56 29.72
57 25.83
58 37.50
59 21.94
60 21.94
61 29.72
62 29.72
63 33.61
64 29.72
65 33.61
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Critical Failure Surface (circle 1)

37.
33.
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25.
18.
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29.
33.
33.
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14.
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33.
25.
37.
37.
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37.
21.

Intersects:

Centre:

XL
XC

Generated failure surface: (20 points

53.82
80.14

102.93

Slice

50 18.75 127.50 63.75 44,50 117.25
61 16.81 127.50 63.75 42.49 116.41
83 12.92 122.50 61.25 35.87 113.67
50 18.75 122.50 61.25 41.29 117.43
83 12.92 127.50 63.75 37.85 115.97
61 16.81 117.50 58.75 36.69 115.51
61 16.81 137.50 68.75 46.43 121.02
83 12.92 117.50 58.75 33.92 111.34
06 10.00 117.50 58.75 29.81 111.82
50 18.75 132.50 66.25 47.11 118.29
50 18.75 137.50 68.75 49.08 120.59
06 10.00 122.50 61.25 31.77 114.10
12 14.86 127.50 63.75 40.50 115.54
12 14.86 117.50 58.75 35.93 112.16
50 18.75 122.50 61.25 41.93 116.15
94 10.97 117.50 58.75 31.92 110.47
12 14.86 122.50 61.25 38.53 113.22
61 16.81 122.50 61.25 40.54 114.06
61 16.81 117.50 58.75 37.33 114.23
94 10.97 122.50 61.25 33.89 112.717
12 14.86 132.50 66.25 42.48 117.82
17 10.00 117.50 58.75 28.24 114.05
50 18.75 127.50 63.75 45.15 115.95
50 18.75 117.50 58.75 35.01 123.72
50 18.75 117.50 58.75 35.63 122.48
61 16.81 127.50 63.75 43.15 115.09
61 16.81 132.50 66.25 45.12 117.40
83 12.92 122.50 61.25 36.54 112.34
50 18.75 117.50 58.75 36.25 121.24
50 18.75 122.50 61.25 42.57 114.87
83 12.92 117.50 58.75 34.57 110.02
50 18.75 117.50 58.75 36.88 120.00
94 10.97 127.50 63.75 35.88 115.04
: 25.83 YL: 12.92 XR: 117.50 YR:
: 30.68 YC: 117.80 Radius:
12.92 31.47 12.81 37.10 13.00
15.38 59.28 16.71 64.65 18.45
25.18 85.04 27.97 89.78 31.02
41.61 106.91 45.60 110.67 49.79
Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)
X-S Base
Area  Angle  Width  Length Matl Cohesion  Phi
2.06 -1.1 2.82 2.82 1 100.00 34.0
6.18 -1.1 2.82 2.82 1 100.00 34.0
10.08 2.0 2.82 2.82 1 100.00 34.0
13.77 2.0 2.82 2.82 1 100.00 34.0
17.19 5.0 2.81 2.82 1 100.00 34.0
20.43 5.0 2.81 2.82 1 100.00 34.0
23.31 8.1 2.79 2.82 1 100.00 34.0
26.09 8.1 2.79 2.82 1 100.00 34.0
28.38 11.2 2.76 2.82 1 100.00 34.0
30.69 11.2 2.76 2.82 1 100.00 34.0
32.38 14.3 2.73 2.82 1 100.00 34.0
34.21 14.3 2.73 2.82 1 100.00 34.0
35.27 17.3 2.69 2.82 1 100.00 34.0
36.63 17.3 2.69 2.82 1 100.00 34.0
37.08 20.4 2.64 2.82 1 100.00 34.0
37.97 20.4 2.64 2.82 1 100.00 34.0
37.81 23.5 2.58 2.82 1 100.00 34.0
38.25 23.5 2.58 2.82 1 100.00 34.0
37.51 26.6 2.52 2.82 1 100.00 34.0
37.51 26.6 2.52 2.82 1 100.00 34.0
36.24 29.6 2.45 2.82 1 100.00 34.0
35.83 29.6 2.45 2.82 1 100.00 34.0
34,09 32.1 2.37 2.82 1 100.00 34.0
33.29 32.1 2.37 2.82 1 100.00 34.0
31.13 35.8 2.29 2.82 1 100.00 34.0
29.97 35.8 2.29 2.82 1 100.00 34.0
27.48 38.9 2.19 2.82 1 100.00 34.0
26.01 38.9 2.19 2.82 1 100.00 34.0
23.217 41.9 2.10 2.82 1 100.00 34.0
21.52 41.9 2.10 2.82 1 100.00 34.0
18.63 45.0 1.99 2.82 1 100.00 34.0
16.64 45.0 1.99 2.82 1 100.00 34.0
13.70 48.1 1.88 2.82 1 100.00 34.0
11.53 48.1 1.88 2.82 1 100.00 34.0
8.64 51.2 1.77 2.82 1 100.00 34.0
6.33 51.2 1.7 2.82 1 100.00 34.0
3.61 54.2 1.65 2.82 1 100.00 34.0
1.20 54.2 1.65 2.82 1 100.00 34.0
921.92 Path Length: 107.05 X-S Teight:

X-Le

25.
28.

31
34

37.
39.

42

45,
48.
51,
53.

ft

83
65
.47
.28
10
90
L1
50
29
05
82
.95
.28
.96
.65
.29
.93
.52
10
.62
14
.59

58.75
105.00

42.71
69.93
94.35
114.21

Weight

247.22

741.65
1209.95
1652.92
2062.83
2451.97
2797.01
3130.59
3405.88
3682.81
3885.10
4104.92
4232.79
4395.71
4449.19
4556.11
4537.07
4589.45
4501.40
4501.39
4349.38
4299.72
4090.29
3994.31
3735.43
3596.97
3297.94
3121.33
2792.53
2582.54
2235.50
1997.29
1644.21
1383.26
1037.13

759.19

433.49

144.50

110630.94

.296
.296
.296
.296
.2917
.297
.2917
.297
.2917
.298
.298
.298
.298
.298
.298
.298
.298
.298
.299
.299
.299
.299
.299
.299
.300
.300
.300
.300
.300
.300
.301
.301
.301

b b b b b b b b b b b b b b s b e b b b b e f b e s

13.50
20.42
34,31
54,18

Porelater

48.
5.
98.
117.

29
10
74
50

Normal
Stress

90.
.54
419,
574,
695.
828.
.70

267

922

1033.
.48

1102

1193.
1237.
1308.
.44
1383.
1385.
1419.
.21
1418.
1384.
1384.
1333.
1317.
1253.
L4
1145.
1101.
1012.
955.
857.
789.
684,
606.
496.
409.
296.
201.
89.
-11.

1331

1402

1222

19

51
06
98
51

98

26
91
94

49
43
30

12
13
13
58
97
02

14.29
22.66
37.85
58.75




FoS Ranges _ <=1.00 51.00<=120  >1.20 <=1.40 51.40 Material Keys
1: Old Alluvium
I I I I I I I I I I
100 —
0.150
80 —
FEET CUT SLOPE IN OLDER ALLUVIUM
60 —
40 —
20 —
Analysis 1
0 — | Multiple Stability Analysis
Method: Bishop Simplified
Surface: Circular
| | | | | | | | | |
0 20 40 60 80 100 120 140 160 180 g%;lff__amr of Safety: 1 49
GALENA verson 71 oo
Project Tentative Tract 16586, Redlands )
Seismic 70 Feet CUt Slope Edited: 14 Feb 2018  Processed:14 Feb 2018

File: C:\Users\H...\Seismic 70 Slope.gmf

GeoMat Testing Laboratories, Inc.




GALENA 7.1 Analysis Results Version: 7.10.1.02 Licensee: GeoMat Testing Laboratories, Inc.

Project: Tentative Tract 16586, Redlands
File: C:\Users\Haytham\Documents\GEOMAT DATA\ANNUAL REPORTS\2011 REPORTS\11074.Inland Communities Corp...\Seismic 70 Slope.gmf
Processed: 14 Feb 2018 13:48:47

DATA: Analysis 1 - Seismic, 70 Feet Cut Slope

Material Properties (1 material

Material: 1 (Mohr-Coulomb Isotropic) - 0ld Alluvium
Cohesion Phi  UnitWeight Ru
200.00  36.0 120.00  0.00

Material Profiles (1 profile)

Profile: 1 (2 points) Material beneath: 1 - 0ld Alluvium
0.00 90.00 180.00 90.00

Slope Surface (4 points

0.00 10.00 20.00 10.00 160.00 80.00 180.00 80.00

Failure Surface

Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 44.44 YL: 22.22 XR: 162.22 YR: 80.00
Centre: XC: 59.87 YC: 139.71 Radius: R: 118.50

Earthquake Force

Pseudo-static earthquake (seismic) coefficient: 0.150

Variable Restraints

Parameter descriptor: XL KR R
Range of variation: 80.00 80.00 1.00
Trial positions within range: 10 10 10

RESULTS: Analysis 1 - Seismic, 70 Feet Cut Slope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 1.517

There were: 971 successful analyses from a total of 1001 trial surfaces
30 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.49

Negative normal stresses exist on the base of one or more slices; examine slice data and consult the GALENA Help utility

Results Summary - Lowest 99 Factor of Safety circles

Circle  X-Left Y-Left X-Right Y-Right X-Centre  Y-Centre Radius FoS
44,44 22.22 162.22 80.00 59.87 139.71 118.50 1.494  <-- Critical Surface

2 44.44 22.22 162.22 80.00 59.93 139.59 118.39 1.495
3 35.56 17.78 153.33 76.67 50.38 135.35 118.50 1.495
4 26.67 13.33 144.44 12.22 41.49 130.90 118.50 1.495
5 44,44 22.22 162.22 80.00 59.99 139.47 118.28 1.495
6 26.67 13.33 144,44 72.22 41.55 130.78 118.39 1.495
1 35.56 17.78 153.33 76.67 50.44 135.23 118.39 1.495
8 44,44 22,22 162.22 80.00 60.04 139.35 118.17 1.495
9 35.56 17.78 153.33 76.67 50.50 135.11 118.28 1.495
10 26.67 13.33 144.44 12.22 41.61 130.66 118.28 1.495
11 53.33 26.67 162.22 80.00 62.99 144.77 118.50 1.495
12 35.56 17.78 153.33 76.67 50.56 134.99 118.17 1.496
13 26.67 13.33 144,44 72.22 41.67 130.54 118.17 1.496
14 44.44 22.22 162.22 80.00 60.10 139.23 118.06 1.496
15 53.33 26.67 162.22 80.00 63.05 144.66 118.39 1.496
16 53.33 26.67 162.22 80.00 63.11 144,54 118.28 1.496
17 26.67 13.33 144.44 12.22 41.73 130.42 118.06 1.496
18 35.56 17.78 153.33 76.67 50.62 134.87 118.06 1.496
19 44.44 22.22 162.22 80.00 60.16 139.11 117.94 1.496
20 53.33 26.67 162.22 80.00 63.16 144.42 118.17 1.496
21 53.33 26.67 162.22 80.00 63.22 144.31 118.06 1.496
22 35.56 17.78 153.33 76.67 50.68 134.75 117.94 1.496
23 26.67 13.33 144.44 12.22 41.79 130.30 117.94 1.496
24 44,44 22.22 162.22 80.00 60.22 138.99 117.83 1.496
25 53.33 26.67 162.22 80.00 63.28 144.19 117.94 1.496
26 35.56 17.78 153.33 76.67 50.74 134.63 117.83 1.496
21 26.67 13.33 144.44 12.22 41.85 130.18 117.83 1.496
28 53.33 26.67 162.22 80.00 63.33 144.07 117.83 1.496
29 44,44 22.22 162.22 80.00 60.28 138.87 117.72 1.496
30 53.33 26.67 162.22 80.00 63.39 143.96 117.72 1.497



31 35.56 17.78 153.33 76.67 50.80 134.51
32 26.67 13.33 144,44 72.22 41.91 130.06
33 44,44 22.22 162.22 80.00 60.34 138.75
34 53.33 26.67 162.22 80.00 63.45 143.84
35 53.33 26.67 162.22 80.00 63.50 143.73
36 26.67 13.33 144.44 12.22 41.97 129.94
37 35.56 17.78 153.33 76.67 50.86 134.39
38 44,44 22.22 162.22 80.00 60.40 138.63
39 35.56 17.78 153.33 76.67 50.92 134.27
40 26.67 13.33 144.44 12.22 42.03 129.82
41 44,44 22.22 153.33 76.67 53.42 140.38
42 35.56 17.78 144,44 12.22 44.53 135.94
43 26.67 13.33 135.56 67.78 35.64 131.49
44 44,44 22.22 153.33 76.67 53.48 140.27
45 26.67 13.33 135.56 67.78 35.70 131.38
46 35.56 17.78 144.44 72.22 44.59 135.82
47 44.44 22.22 153.33 76.67 53.54 140.15
48 26.67 13.33 135.56 67.78 35.76 131.26
49 35.56 17.78 144,44 12.22 44.65 135.71
50 26.67 13.33 135.56 67.78 35.82 131.15
51 44,44 22.22 153.33 76.67 53.59 140.03
52 35.56 17.78 144.44 72.22 44,71 135.59
53 44,44 22.22 153.33 76.67 53.65 139.92
54 26.67 13.33 135.56 67.78 35.87 131.03
55 35.56 17.78 144.44 12.22 44.76 135.47
56 26.67 13.33 135.56 67.78 35.93 130.91
57 35.56 17.78 144.44 72.22 44.82 135.36
58 44,44 22.22 153.33 76.67 53.71 139.80
59 44,44 22.22 153.33 76.67 53.77 139.69
60 35.56 17.78 144.44 72.22 44.88 135.24
61 26.67 13.33 135.56 67.78 35.99 130.80
62 17.78 10.00 135.56 67.78 33.20 127.49
63 35.56 17.78 144.44 12.22 44,94 135.13
64 44.44 22.22 153.33 76.67 53.83 139.57
65 26.67 13.33 135.56 67.78 36.05 130.68
66 26.67 13.33 135.56 67.78 36.11 130.57
67 44,44 22.22 153.33 76.67 53.88 139.45
68 35.56 17.78 144.44 72.22 45.00 135.01
69 17.78 10.00 135.56 67.78 33.26 1217.317
70 35.56 17.78 144.44 72.22 45.05 134.89
n 26.67 13.33 135.56 67.78 36.16 130.45
12 44.44 22.22 153.33 76.67 53.94 139.34
13 17.78 10.00 135.56 67.78 33.32 127.25
74 17.78 10.00 135.56 67.78 33.38 127.13
75 17.78 10.00 135.56 67.78 33.44 127.01
76 17.78 10.00 135.56 67.78 33.50 126.89
11 17.78 10.00 135.56 67.78 33.55 126.71
78 17.78 10.00 135.56 67.78 33.61 126.65
19 17.78 10.00 135.56 67.78 33.67 126.53
80 17.78 10.00 135.56 67.78 33.73 126.41
81 26.67 13.33 153.33 76.67 47.51 129.99
82 26.67 13.33 153.33 76.67 47.57 129.86
83 17.78 10.00 144.44 12.22 39.14 126.56
84 26.67 13.33 153.33 76.67 47.63 129.74
85 35.56 17.78 162.22 80.00 56.91 134.34
86 17.78 10.00 144.44 72.22 39.20 126.44
87 26.67 13.33 153.33 76.67 47.69 129.61
88 17.78 10.00 126.67 63.33 27.44 128.11
89 17.78 10.00 126.67 63.33 27.49 127.99
90 35.56 17.78 162.22 80.00 56.98 134.21
91 17.78 10.00 144.44 72.22 39.26 126.31
92 17.78 10.00 126.67 63.33 27.55 127.87
93 17.78 10.00 126.67 63.33 27.61 127.76
94 26.67 13.33 153.33 76.67 47.75 129.49
95 17.78 10.00 126.67 63.33 27.66 127.64
96 17.78 10.00 126.67 63.33 21.72 1217.52
97 17.78 10.00 144.44 72.22 39.32 126.19
98 35.56 17.78 162.22 80.00 57.04 134.09
99 17.78 10.00 126.67 63.33 27.78 127.41
Critical Failure Surface (circle 1)
Intersects: XL: 44,44 YL: 22.22 XR: 162.22 YR:
Centre: XC: 59.87 YC: 139.71 Radius: R:
Generated failure surface: (20 points
44,44 22.22 51.72 21.49 59.03 21.22
80.87 23.09 88.03 24.61 95.08 26.57
115.32 34.99 121.67 38.61 127.80 42.62
144.52 56.79 149.47 62.17 154.09 67.85
Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)
Slice x-S Base
X-Left Area  Angle Width  Length Matl Cohesion  Phi
1 44,44 3.97 5.1 3.64 3.66 1 200,00  36.0
2 48.08 11.92 5.7 3.64 3.66 1 200,00 36.0
3 51.72 19.56 2.2 3.66 3.66 1 200,00  36.0
4 55.38 26,75 -2.2 3.66 3.66 1 200,00  36.0
5 59.03 33.54 1.4 3.66 3.66 1 200,00 36.0
6 62.69 39.90 1.4 3.66 3.66 1 200,00  36.0

117.72
117.72
117.61
117.61
117.50
117.61
117.61
117.50
117.50
117.50
118.50
118.50
118.50
118.39
118.39
118.39
118.28
118.28
118.28
118.17
118.17
118.17
118.06
118.06
118.06
117.94
117.94
117.94
117.83
117.83
117.83
118.50
117.72
117.72
117.72
117.61
117.61
117.61
118.39
117.50
117.50
117.50
118.28
118.17
118.06
117.94
117.83
117.72
117.61
117.50
118.50
118.39
118.50
118.28
118.50
118.39
118.17
118.50
118.39
118.39
118.28
118.28
118.17
118.06
118.06
117.94
118.17
118.28
117.83

80.00

118.50

66.35
101.99
133.66
158.34

Weight

476.92
1430.76
2347.01
3209.48
4024.37
4788.47

.497
.497
.497
.497
.497
L4917
L4917
497
497
L4917
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.498
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.498
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.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.499
.500
.500
.500
.501
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.506
.506
.506
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.507
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.507
.507
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.507
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21.39

46.99
73.80

PoreWater
Force
0.00
0.00
0.00
0.00
0.00
0.00

73.64
108.75
139.24
162.22

Normal
Stress
151.79
427.24
659.32
899.70
1084.72
1291.217

22.02
31.77
51.72
80.00

Test
Factor
1.06
1.06
1.02
1.02
0.99
0.99



66.35 45.69 4.9 3.64 3.66 1 200,00  36.0 5483.16 0.00 1433.
69.99 51.19 4.9 3.64 3.66 1 200,00  36.0 6143.37 0.00 1607.
73.64 55.86 8.4 3.62 3.66 1 200,00  36.0 6703.04 0.00 1709
17.26 60.46 8.4 3.62 3.66 1 200,00  36.0 7255.40 0.00 1851
80.87 63.91 12.0 3.58 3.66 1 200,00  36.0 7669.30 0.00 1917.
84.45 67.60 12.0 3.58 3.66 1 200.00  36.0 8111.51 0.00 2029
88.03 69.78 15.5 3.52 3.66 1 200.00  36.0 8373.43 0.00 2060
91.56 72.54 15.5 3.52 3.66 1 200.00  36.0 8704.89 0.00 2143,
95.08 13.44 19.1 3.46 3.66 1 200.00  36.0 8812.61 0.00 2142,
98.54 75.29 19.1 3.46 3.66 1 200.00  36.0 9034.39 0.00 2197.
101.99 74.92 22.6 3.38 3.66 1 200.00  36.0 8990.30 0.00 2167.
105.37 75.88  22.6 3.38 3.66 1 200.00  36.0 9105.12 0.00 2196
108.75 74,30 26.1 3.28 3.66 1 200.00  36.0 8915.81 0.00 2139
112.03 74,40 26.1 3.28 3.66 1 200.00  36.0 8928.02 0.00 2142,
115.32 71,70 29.7 3.18 3.66 1 200.00  36.0 8604.49 0.00 2060
118.50 71,00 29.7 3.18 3.66 1 200.00  36.0 8520.04 0.00 2039
121.67 67.31 33.2 3.06 3.66 1 200,00  36.0 8076.76 0.00 1935.
124.73 65.86  33.2 3.06 3.66 1 200,00  36.0 7903.04 0.00 1892.
127.80 61.32 36.7 2.93 3.66 1 200,00  36.0 7358.45 0.00 1768
130.73 59.20  36.7 2.93 3.66 1 200,00  36.0 7104.23 0.00 1704.
133.66 54,00  40.3 2.79 3.66 1 200,00  36.0 6479.97 0.00 1564.
136.45 51.29  40.3 2.79 3.66 1 200,00  36.0 6155.23 0.00 1481
139.24 45,63  43.8 2.64 3.66 1 200,00  36.0 5475.94 0.00 1327.
141.88 42,43 43.8 2.64 3.66 1 200,00  36.0 5091.73 0.00 1227.
144,52 36.54 47.4 2.48 3.66 1 200,00  36.0 4384.30 0.00 1062.
146.99 32.94 47.4 2.48 3.66 1 200,00  36.0 3952.63 0.00 948
149.47 27.05  50.9 2.31 3.66 1 200,00  36.0 3245.95 0.00 171,
151.78 23.16 50.9 2.31 3.66 1 200,00  36.0 2779.48 0.00 650
154.09 17.53  54.4 2.13 3.66 1 200.00  36.0 2104.04 0.00 477,
156.21 13.47 54.4 2.13 3.66 1 200.00  36.0 1615.94 0.00 340
158.34 7.40  58.0 1.66 3.13 1 200.00  36.0 887.74 0.00 180
160.00 3.95  58.0 2.22 4.19 1 200.00  36.0 473.65 0.00 -0

X-S Area: 1822.67  Path Length: 139.00 X-S Weight:  218720.98
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SLOPE MAINTENANCE GUIDELINES

Hillside lots in general, and hillside slopes in particular, need
maintenance to continue to function and retain their value. Many
homeowners are unaware of this and allow deterioration of their
property. In addition to his own property, the homeowner may be
subject to liability for damage occurring to neighboring properties as
a result of his negligence. It is therefore important to familiarize
homeowners with some guidelines for maintenance of their properties
and make them aware of the importance of maintenance.

Nature slowly wears away land, but human activities such as
construction increase the rate of erosion 200, even 2,000 times that
amount. When we remove vegetation or other objects that hold soil
in place, we expose it to the action of wind and water, and increase
its chance of eroding.

The following guidelines are provided for the protection of the
homeowner’s investment, and should be employed throughout the
year.

(@) Care should be taken that slopes, terraces, berms (ridges at
crown of slopes), and proper lot drainage are not disturbed.
Surface drainage should be conducted from the rear yard to the
street by a graded swale through the sideyard, or alternative
approved devices.

(b) In general, roof and yard runoff should be conducted to either
the street or storm drain by nonerosive devices such as
sidewalks, drainage pipes, ground gutters, and driveways.
Drainage systems should not be altered without expert
consultation.

(c) All drains should be kept cleaned and unclogged, including
gutters and downspouts. Terrace drains or gunite ditches
should be kept free of debris to allow proper drainage. During
heavy rain periods, performance of the drainage system should
be inspected. Problems, such as gullying and ponding, if
observed, should be corrected as soon as possible.

(d) Any leakage from pools, waterlines, etc. or bypassing of drains
should be repaired as soon as possible.

(e) Animal burrows should be filled since they may cause diversion
of surface runoff, promote accelerated erosion, and even trigger
shallow soil failures.

(f) Slopes should not be altered without expert consultation.
Whenever a homeowner plans a significant topographic
modification of the lot or slope, a qualified geotechnical
consultant should be contacted.

(9) If plans for modification of cut, fill, or natural slopes within a
property are considered, an engineering geologist should be
consulted. Any oversteepening may result in a need for

expensive retaining devices. Undercutting of the bottom of a
slope might possibly lead to slope instability or failure and should
not be undertaken without expert consultation.

(h) If unusual racking, settling, or earth slippage occurs on the
property, the homeowner should consult a qualified soil engineer
or an engineering geologist immediately.

()  The most common causes of slope erosion and shallow slope
failures are as follows:

‘0

% Gross negligent of the care and maintenance of the slopes
and drainage devices.

% Inadequate and/or improper planting. (Barren areas should
be replanted as soon as possible.)

¢ Excessive or insufficient irrigation or diversion of runoff over
the slope.

+«¢+ Foot traffic on slopes destroying vegetation and exposing
soil to erosion potential.

() Homeowners should not let conditions on their property create a
problem for their neighbors. Cooperation with neighbors could
prevent problems; also increase the aesthetic attractiveness of
the property.

WINTER ALERT

It is especially important to “winterize” your property by mid-
September. Don’t wait until spring to put in landscaping. You need
winter protection. Final landscaping can be done later. Inexpensive
measures installed by mid-September will give you protection quickly
that will last all during the wet season.

¢ Check before storms to see that drains, gutters, downspouts,
and ditches are not clogged by leaves and rubble.

+«+ Check after major storms to be sure drains are clear and
vegetation is holding on slopes. Repair as necessary.

« Spot seed any bare areas. Broadcast seeds or use a
mechanical seeder. A typical slope or bare areas can be done
in less than an hour.

«»+ Give seeds a boost with fertilizer.

¢ Mulch if you can, with grass clippings and leaves, bark chips or
straw.

+«»+ Use netting to hold soil and seeds on steep slopes.

GeoMat Testing Laboratories, Inc.
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+¢+  Check with your landscape architect or local nursery for advice.

¢+ Prepare berms and ditches to drain surface runoff water away
from problem areas such as steep, bare slopes.

¢+ Prepare base areas on slopes for seeding by raking the surface
to loosen and roughen soil so it will hold seeds.

CONSTRUCTION

«+ Plan construction activities during spring and summer, so that
erosion control measures can be in place when the rain comes.

¢+ Examine your site carefully before building. Be aware of the
slope, drainage patterns and soil types. Proper site design will
help you avoid expensive stabilization work.

%+ Preserve existing vegetation as much as possible. Vegetation
will naturally curb erosion, improve the appearance and value of
your property, and reduce the cost of landscaping later.

¢+ Use fencing to protect plants from fill material and traffic. If you
have to pave near trees, do so with permeable asphalt or porous
paving blocks.

+« Minimize the length and steepness of slopes by benching,
terracing, or constructing diversion structures. Landscape
benched areas to stabilize the slope and improve its
appearance.

«+ As soon as possible after grading a site, plant vegetation on all
areas that are not to be paved or otherwise covered.

TEMPORARY MEASURES TO STABILIZE THE SOIL

Grass provides the cheapest and most effective short-term erosion
control. It grows quickly and covers the ground completely. To find
the best seed mixtures and plants for your area, check with your local
landscape architect, local nursery, or the U.S. Department of
Agriculture Soil Conservation Service. Mulches hold soil moisture
and provide ground protection from rain drainage. They also provide
a favorable environment for starting and growing plants. Easy-to-
obtain mulches are grass clippings, leaves, sawdust, bark chips, and
straw.

Straw mulch is nearly 100 percent effective when held in place by
spraying with an organic glue or wood fiber (tackifiers), by punching
it into the soil with a shovel or roller, or by tacking a netting over it.

Commercial applications of wood fibers combined with various seeds
and fertilizers (hydraulic mulching) are effective in stabilizing sloped
areas. Hydraulic mulching with a tackifier should be done in two
separate applications; the first composed of seed fertilizer and half
the mulch, the second composed of the remaining mulch and
tackifier. Commercial hydraulic mulch applicators — who also provide

other erosion control services — are listed under “landscaping” in the
phone book.

Mats of excelsior, jute netting, and plastic sheets can be effective
temporary covers, but they must be in contact with the soil and
fastened securely to work effectively.

Roof drainage can be collected in barrels or storage containers or
touted into lawns, planter boxes, and gardens. Be sure to cover
stored water so you don't collect mosquitoes. Excessive runoff
should be directed away from your house. Too much water can
damage tress and make foundations unstable.

STRUCTURAL RUNOFF CONTROLS

Even with proper timing and planting, you may need to protect
disturbed areas from rainfall until the plants have time to establish
themselves. Or you may need permanent ways to transport water
across your property so that it doesn’t cause erosion.

To keep water from carrying soil from your site and dumping it into
nearby lots, streets, streams and channels, you need ways to reduce
its volume and speed. Some examples of what you might use are:

% Riprap (rock lining) — to protect channel banks from erosive
water flow.

+«+ Sediment trap — to stop runoff carrying sediment and trap the
sediment.

+«» Storm drain outlet protection — to reduce the speed of water
flowing from a pipe onto open ground or into a natural channel.

+«» Diversion dike or perimeter dike — to divert excess water to
places where it can be disposed of properly.

+» Straw bale dike — to stop and detain sediment from small-
unprotected areas (a short-term measure).

«» Perimeter swale — to divert runoff from a disturbed area or to
contain runoff within a disturbed area.

+»+ Grade stabilization structure — to carry concentrated runoff down
a slope.

GeoMat Testing Laboratories, Inc.
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General Earthwork and Grading Specifications

GENERAL

The guidelines contained herein and the standard details attached hereto represent this firm’s standard
recommendation for grading and other associated operations on construction projects. These guidelines
should be considered a portion of the project specifications.

All plates attached hereto shall be considered as part of these guidelines.

The Contractor should not vary from these guidelines without prior recommendation by the Geotechnical
Consultant and the approval of the Client or his authorized representative. Recommendation by the
Geotechnical Consultant and/or Client should not be considered to preclude requirements for the approval
by the controlling agency prior to the execution of any changes.

These Standard Grading Guidelines and Standard Details may be modified and/or superseded by
recommendations contained in the text of the preliminary Geotechnical Report and/or subsequent reports.

If disputes arise out of the interpretation of these grading guidelines or standard details, the Geotechnical
Consultant shall provide the governing interpretation.

DEFINITION OF TERMS

ALLUVIUM

Unconsolidated soil deposits resulting from flow of water, including sediments deposited in river beds,
canyons, flood plains, lakes, fans and estuaries.

AS-GRADED (AS-BUILT): The surface and subsurface conditions at completion of grading.

BACKCUT: A temporary construction slope at the rear of earth retaining structures such as buttresses, shear
keys, stabilization fills or retaining walls.

BACKDRAIN: Generally a pipe and gravel or similar drainage system placed behind earth retaining
structures such buttresses, stabilization fills, and retaining walls.

BEDROCK: Relatively undisturbed formational rock, more or less solid, either at the surface or beneath
superficial deposits of soil.

BENCH: A relatively level step and near vertical rise excavated into sloping ground on which fill is to be
placed.

BORROW (Import): Any fill material hauled to the project site from off-site areas.

BUTTRESS FILL::A fill mass, the configuration of which is designed by engineering calculations to retain
slope conditions containing adverse geologic features. A buttress is generally specified by minimum key
width and depth and by maximum backcut angle. A buttress normally contains a back-drainage system.
CIVIL ENGINEER: The Registered Civil Engineer or consulting firm responsible for preparation of the
grading plans, surveying and verifying as-graded topographic conditions.

CLIENT: The Developer or his authorized representative who is chiefly in charge of the project. He shall
have the responsibility of reviewing the findings and recommendations made by the Geotechnical
Consultant and shall authorize the Contractor and/or other consultants to perform work and/or provide
services.

COLLUVIUM: Generally loose deposits usually found near the base of slopes and brought there chiefly by
gravity through slow continuous downbhill creep (also see Slope Wash).

COMPACTION : Densification of man-placed fill by mechanical means.

CONTRACTOR — A person or company under contract or otherwise retained by the Client to perform
demolition, grading and other site improvements.

DEBRIS: All products of clearing, grubbing, demolition, and contaminated soil materials unsuitable for reuse
as compacted fill, and/or any other material so designated by the Geotechnical Consultant.

ENGINEERING GEOLOGIST: A Geologist holding a valid certificate of registration in the specialty of
Engineering Geology.

ENGINEERED FILL: A fill of which the Geotechnical Consultant or his representative, during grading, has
made sufficient tests to enable him to conclude that the fill has been placed in substantial compliance with
the recommendations of the Geotechnical Consultant and the governing agency requirements.

EROSION: The wearing away of ground surface as a result of the movement of wind, water, and/or ice.
EXCAVATION: The mechanical removal of earth materials.

EXISTING GRADE: The ground surface configuration prior to grading.

FILL: Any deposits of soil, rock, soil-rock blends or other similar materials placed by man.

FINISH GRADE: The ground surface configuration at which time the surface elevations conform to the
approved plan.
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GEOFABRIC: Any engineering textile utilized in geotechnical applications including subgrade stabilization
and filtering.

GEOLOGIST: A representative of the Geotechnical Consultant educated and trained in the field of geology.
GEOTECHNICAL CONSULTANT: The Geotechnical Engineering and Engineering Geology consulting firm
retained to provide technical services for the project. For the purpose of these specifications, observations by
the Geotechnical Consultant include observations by the Soil Engineer, Geotechnical Engineer, Engineering
Geologist and those performed by persons employed by and responsible to the Geotechnical Consultants.
GEOTECHNICAL ENGINEER: A licensed Geotechnical Engineer or Civil Engineer who applies scientific
methods, engineering principles and professional experience to the acquisition, interpretation and use of
knowledge of materials of the earth’s crust for the evaluation of engineering problems. Geotechnical
Engineering encompasses many of the engineering aspects of soil mechanics, rock mechanics, geology,
geophysics, hydrology and related sciences.

GRADING: Any operation consisting of excavation, filling or combinations thereof and associated operations.
LANDSIDE DEBRIS: Material, generally porous and of low density, produced from instability of natural or
man-made slopes.

MAXIMUM DENSITY: Standard laboratory test for maximum dry unit weight. Unless otherwise specified, the
maximum dry unity weight shall be determined in accordance with ASTM Method of Test D 1557-91.
OPTIMUM MOISTURE - Soil moisture content at the test maximum density.

RELATIVE COMPACTION: The degree of compaction (expressed as a percentage) of dry unit weight of a
material as compared to the maximum dry unit weight of the material.

ROUGH GRADE: The ground surface configuration at which time the surface elevations approximately
conform to the approved plan.

SITE: The particular parcel of land where grading is being performed.

SHEAR KEY: Similar to buttress, however, it is generally constructed by excavating a slot within a natural
slope, in order to stabilize the upper portion of the slope without grading encroaching into the lower portion of
the slope.

SLOPE: An inclined ground surface, the steepness of which is generally specified as a ration of
horizontal:vertical (e.g., 2:1)

SLOPE WASH: Soil and/or rock material that has been transported down a slope by action of gravity
assisted by runoff water not confined by channels (also see Colluvium).

SOIL: Naturally occurring deposits of sand, silt, clay, etc., or combinations

thereof.

SOIL ENGINEER: Licensed Geotechnical Engineer or Civil Engineer experienced in soil mechanics (also
see Geotechnical Engineer).

STABILIZATION FILL: A fill mass, the configuration of which is typically related to slope height and specified
by the standards of practice for enhancing the stability of locally adverse conditions. A stabilization fill is
normally specified by minimum key width and depth and by maximum backcut angle. A stabilization fill may
or may not have a backdrainage system specified.

SUBDRAIN: Generally a pipe and gravel or similar drainage system placed beneath a fill in the alignment of
canyons or formed drainage channels.

SLOUGH: Loose, non-compacted fill material generated during grading operations.

TAILINGS: Non-engineered fill which accumulates on or adjacent to equipment haul-roads.

TERRACE: Relatively level step constructed in the face of a graded slope surface for drainage control and
maintenance purposes.

TOPSOIL: The presumable fertile upper zone of soil, which is usually darker in color and loose.

WINDROW: A string of large rocks buried within engineered fill in accordance with guidelines set forth by the
Geotechnical Consultant.

OBLIGATIONS OF PARTIES

The Geotechnical Consultant should provide observation and testing services and should make evaluations
in order to advise the Client on Geotechnical matters. The Geotechnical Consultant should report his
findings and recommendations to the Client or his authorized representative.

The client should be chiefly responsible for all aspects of the project. He or his authorized representative
has the responsibility of reviewing the findings and recommendations of the Geotechnical Consultant. He
shall authorize or cause to have authorized the Contractor and/or other consultants to perform work and/or
provide services.
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During grading the Client or his authorized representative should remain on-site or should remain
reasonably accessible to all concerned parties in order to make decisions necessary to maintain the flow of
the project.

The Contractor should be responsible for the safety of the project and satisfactory completion of all grading
and other associated operations on construction projects, including but not limited to, earthwork in
accordance with the project plans, specifications and controlling agency requirements. During grading, the
Contractor or his authorized representative should remain on-site. Overnight and on days off, the Contractor
should remain accessible.

SITE PREPARATION

The Client, prior to any site preparation or grading, should arrange and attend a meeting among the
Grading Contractor, the Design Engineer, the Geotechnical Consultant, representatives of the appropriate
governing authorities as well as any other concerned parties. All parties should be given at least 48 hours
notice.

Clearing and grubbing should consist of the removal of vegetation such as brush, grass, woods, stumps,
trees, roots of trees and otherwise deleterious natural materials from the areas to be graded. Clearing and
grubbing should extend to the outside of all proposed excavation and fill areas.

Demolition should include removal of buildings, structures, foundations, reservoirs, utilities (including
underground pipelines, septic tanks, leach fields, seepage pits, cisterns, mining shafts, tunnels, etc.) and
man-made surface and subsurface improvements from the areas to be graded. Demolition of utilities should
include proper capping and/or re-routing pipelines at the project perimeter and cutoff and capping of wells in
accordance with the requirements of the governing authorities and the recommendations of the
Geotechnical Consultant at the time of the demolition.

Trees, plants or man-made improvements not planned to be removed or demolished should be protected by
the Contractor from damage or injury.

Debris generated during clearing, grubbing and/or demolition operations should be wasted from areas to
be graded and disposed off-site. Clearing, grubbing and demolition operations should be performed under
the observation of the Geotechnical Consultant.

The Client or Contractor should obtain the required approvals for the controlling authorities for the project
prior, during and/or after demolition, site preparation and removals, etc. The appropriate approvals should be
obtained prior to proceeding with grading operations.

SITE PROTECTION

Protection of the site during the period of grading should be the responsibility of the Contractor. Unless other
provisions are made in writing and agreed upon among the concerned parties, completion of a portion of the
project should not be considered to preclude that portion or adjacent areas from the requirements for site
protection until such time as the entire project is complete as identified by the Geotechnical Consultant, the
Client and the regulating agencies.

The Contractor should be responsible for the stability of all temporary excavations. Recommendations by the
Geotechnical Consultant pertaining to temporary excavations (e.g., backcuts) are made in consideration of
stability of the completed project and therefore, should not be considered to preclude the responsibilities of
the Contractor. Recommendations by the Geotechnical Consultant should not be considered to preclude
more restrictive requirements by the regulating agencies.

Precautions should be taken during the performance of site clearing, excavations and grading to protect the
work site from flooding, ponding, or inundation by poor or improper surface drainage. Temporary provisions
should be made during the rainy season to adequately direct surface drainage away from and off the work
site. Where low areas can not be avoided, pumps should be kept on hand to continually remove water during
periods of rainfall.

During periods of rainfall, plastic sheeting should be kept reasonably accessible to prevent unprotected
slopes from becoming saturated. Where necessary during periods of rainfall, the Contractor should install
check-dams de-silting basins, rip-rap, sandbags or other devices or methods necessary to control erosion
and provide safe conditions.

During periods of rainfall, the Geotechnical Consultant should be kept informed by the Contractor as to the
nature of remedial or preventative work being performed (e.g., pumping, placement of sandbags or plastic
sheeting, other labor, dozing, etc.).
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Following periods of rainfall, the Contractor should contact the Geotechnical Consultant and arrange a walk-
over of the site in order to visually assess rain related damage. The Geotechnical Consultant may also
recommend excavations and testing in order to aid in his assessments. At the request of the Geotechnical
Consultant, the Contractor shall make excavations in order to evaluate the extent of rain related damage.
Rain-related damage should be considered to include, but may not be limited to, erosion, silting,
saturation, swelling, structural distress and other adverse conditions identified by the Geotechnical
Consultant. Soil adversely affected should be classified as Unsuitable Materials and should be subject to
overexcavation and replaced with compacted fill or other remedial grading as recommended by the
Geotechnical Consultant.

Relatively level areas, where saturated soils and/or erosion gullies exist to depths greater then 1 foot,
should be overexcavated to unaffected, competent material. Where less than 1 foot in depth, unsuitable
materials may be processed in-place to achieve near optimum moisture conditions, then thoroughly
recompacted in accordance with the applicable specifications. If the desired results are not achieved, the
affected materials should be overexcavated then replaced in accordance with the applicable specifications.
In slope areas, where saturated soil and/or erosion gullies exist to depths of greater than 1 foot, should be
over-excavated to unaffected, competent material. Where affected materials exist to depths of 1 foot or
less below proposed finished grade, remedial grading by moisture conditioning in-place, followed by
thorough recompaction in accordance with the applicable grading guidelines herein may be attempted. If
the desired results are not achieved, all affected materials should be overexcavated and replaced as
compacted fill in accordance with the slope repair recommendations herein. As field conditions dictate,
other slope repair procedures may be recommended by the Geotechnical Consultant.

EXCAVATIONS

UNSUITABLE MATERIALS:

Materials which are unsuitable should be excavated under observation and recommendations of the
Geotechnical Consultant. Unsuitable materials include, but may not be limited to dry, loose, soft, wet, organic
compressible natural soils and fractured, weathered, soft, bedrock and nonengineered or otherwise
deleterious fill materials.

Materials identified by the Geotechnical Consultant as unsatisfactory due to its moisture conditions should
be overexcavated, watered or dried, as needed, and thoroughly blended to uniform near optimum moisture
condition (per Moisture guidelines presented herein) prior to placement as compacted fill.

CUT SLOPES:

Unless otherwise recommended by the Geotechnical Consultant and approved by the regulating agencies,
permanent cut slopes should not be steeper than 2:1 (horizontal:vertical).

If excavations for cut slopes expose loose, cohesionless, significantly fractured or otherwise suitable
material, overexcavation and replacement of the unsuitable materials with a compacted stabilization fill
should be accomplished as recommended by the Geotechnical Consultant. Unless otherwise specified by
the Geotechnical Consultant, stabilization fill construction should conform to the requirements of the
Standard Details.

The Geotechnical Consultant should review cut slopes during excavation. The Geotechnical Consultant
should be notified by the contractor prior to beginning slope excavations.

If during the course of grading, adverse or potentially adverse geotechnical conditions are encountered
which were not anticipated in the preliminary report, the Geotechnical Consultant should explore, analyze
and make recommendations to treat these problems.

When cuts slopes are made in the direction of the prevailing drainage, a non-erodible diversion swale (brow
ditch) should be provided at the top-of-cut.

PAD AREAS:

All lot pad areas, including side yard terraces, above stabilization fills or buttresses should be over-
excavated to provide for a minimum of 3-feet (refer to Standard Details) of compacted fill over the entire
pad area. Pad areas with both fill and cut materials exposed and pad areas containing both very shallow
(less than 3-feet) and deeper fill should be over- thickness (refer to Standard Details).

Cut areas exposing significantly varying material types should also be overexcavated to provide for at least
a 3-foot thick compacted fill blanket. Geotechnical conditions may require greater depth of overexcavation.
The actual depth should be delineated by the Geotechnical Consultant during grading.
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For pad areas created above cut or natural slopes, positive drainage should be established away from the
top-of-slope. This may be accomplished utilizing a berm and/or an appropriate pad gradient. A gradient in
soil areas away from the top-of-slope of 2 percent or greater is recommended.

COMPACTED FILL

All fill materials should be compacted as specified below or by other methods specifically recommended by
the Geotechnical Consultant. Unless otherwise specified, the minimum degree of compaction (relative
compaction) should be 90 percent of the laboratory maximum density.

PLACEMENT

Prior to placement of compacted fill, the Contractor should request a review by the Geotechnical Consultant
of the exposed ground surface. Unless otherwise recommended, the exposed ground surface should then
be scarified (6-inches minimum), watered or dried as needed, thoroughly blended to achieve near optimum
moisture conditions, then thoroughly compacted to a minimum of 90 percent of the maximum density. The
review by the Geotechnical Consultants should not be considered to preclude requirements of inspection
and approval by the governing agency.

Compacted fill should be placed in thin horizontal lifts not exceeding 8-inches in loose thickness prior to

compaction. Each lift should be watered or dried as needed, thoroughly blended to achieve near optimum

moisture conditions then thoroughly compacted by mechanical methods to a minimum of 90 percent of

laboratory maximum dry density. Each lift should be treated in a like manner until the desired finished

grades are achieved.

The Contractor should have suitable and sufficient mechanical compaction equipment and watering

apparatus on the job site to handle the amount of fill being placed in consideration of moisture retention

properties of the materials. If necessary, excavation equipment should be “shut down” temporarily in order

to permit proper compaction of fills. Earth moving equipment should only be considered a supplement and

not substituted for conventional compaction equipment.

When placing fill in horizontal lifts adjacent to areas sloping steeper than 5:1 (horizontal:vertical), horizontal

keys and vertical benches should be excavated into the adjacent slope area. Keying and benching should

be sufficient to provide at least 6-foot wide benches and minimum of 4-feet of vertical bench height within

the firm natural ground, firm bedrock or engineered compacted fill. No compacted fill should be placed in an

area subsequent to keying and benching until the area has been reviewed by the Geotechnical Consultant.

Material generated by the benching operation should be moved sufficiently away from the bench area to

allow for the recommended review of the horizontal bench prior to placement of fill. Typical keying and

benching details have been included within the accompanying Standard Details.

Within a single fill area where grading procedures dictate two or more separate fills, temporary slopes (false

slopes) may be created. When placing fill adjacent to a false slope, benching should be conducted in the

same manner as above described. At least a 3-foot vertical bench should be established within the firm core

of adjacent approved compacted fill prior to placement of additional fill. Benching should proceed in at least

3-foot vertical increments until the desired finished grades are achieved.

Fill should be tested for compliance with the recommended relative compaction and moisture conditions.

Field density testing should conform to ASTM Method of Testing D 1556-64, D 2922-78 and/or D2937-71.

Tests should be provided for about every 2 vertical feet or 1,000 cubic yards of fill placed. Actual test

intervals may vary as field conditions dictate. Fill found not to be in conformance with the grading

recommendations should be removed or otherwise handled as recommended by the Geotechnical

Consultant.

The Contractor should assist the Geotechnical Consultant and/or his representative by digging test pits for
removal determinations and/or for testing compacted fill.

As recommended by the Geotechnical Consultant, the Contractor should “shutdown” or remove any grading
equipment from an area being tested.

The Geotechnical Consultant should maintain a plan with estimated locations of field tests. Unless the client
provides for actual surveying of test locations, by the Geotechnical Consultant should only be considered
rough estimates and should not be utilized for the purpose of preparing cross sections showing test locations
or in any case for the purpose of after-the-fact evaluating of the sequence of fill placement.
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MOISTURE

For field testing purposes, “near optimum” moisture will vary with material type and other factors including
compaction procedures. “Near optimum” may be specifically recommended in Preliminary Investigation
Reports and/or may be evaluated during grading.

Prior to placement of additional compacted fill following an overnight or other grading delay, the exposed
surface of previously compacted fill should be processed by scarification, watered or dried as needed,
thoroughly blended to near-optimum moisture conditions, then recompacted to a minimum of 90 percent of
laboratory maximum dry density. Where wet or other dry or other unsuitable materials exist to depths of
greater than one foot, the unsuitable materials should be overexcavated.

Following a period of flooding, rainfall or overwatering by other means, no additional fill should be placed
until damage assessments have been made and remedial grading performed as described herein.

FILL MATERIAL

Excavated on-site materials which are acceptable to the Geotechnical Consultant may be utilized as
compacted fill, provided trash, vegetation and other deleterious materials are removed prior to placement.
Where import materials are required for use on-site, the Geotechnical Consultant should be notified at least
72 hours in advance of importing, in order to sample and test materials from proposed borrow sites. No
import materials should be delivered for use on-site without prior sampling and testing by Geotechnical
Consultant.

Where oversized rock or similar irreducible material is generated during grading, it is recommended, where
practical, to waste such material off-site or on-site in areas designated as “nonstructural rock disposal
areas”. Rock placed in disposal areas should be placed with sufficient fines to fill voids. The rock should be
compacted in lifts to an unyielding condition. The disposal area should be covered with at least 3-feet of
compacted fill, which is free of oversized material. The upper 3-feet should be placed in accordance with the
guidelines for compacted fill herein.

Rocks 3 inches in maximum dimension and smaller may be utilized within the compacted fill, provided they are
placed in such a manner that nesting of the rock in avoided. Fill should be placed and thoroughly comgacted
over and around all rock. The amount of rock should not exceed 40 percent by dry weight passing the “/4-inch
sieve size. The 3-inch and 40 percent recommendations herein may vary as field conditions dictate.

During the course of grading operations, rocks or similar irreducible materials greater than 3-inch maximum
dimension (oversized material) may be generated. These rocks should not be placed within the compacted
fill unless placed as recommended by the Geotechnical Consultant.

Where rocks or similar irreducible materials of greater that 3-inches but less than 4-feet of maximum
dimension are generated during grading, or otherwise desired to be placed within an engineered fill, special
handling in accordance with the accompanying Standard Details is recommended. Rocks greater than 4
feet should be broken down or disposed off-site. Rocks up to 4-feet maximum dimension should be placed
below the upper 10-feet of any fill and should not be closer than 20-feet to any slope face. These
recommendations could vary as locations of improvements dictate. Where practical, oversized material
should not be placed below areas where structures of deep utilities are proposes.

Oversized material should be placed in windrows on a clean, overexcavated or unyielding compacted fill or
firm natural ground surface. Select native or imported granular soil (S.E. 30 or higher) should be placed
and thoroughly flooded over and around all windrowed rock, such that voids are filled. Windrows of
oversized material should be staggered so that successive strata of oversized material are not in the same
vertical plane.

It may be possible to dispose of individual larger rock as field conditions dictate and as recommended by
the Geotechnical Consultant at time of placement.

Material that is considered unsuitable by the Geotechnical Consultant should not be utilized in the
compacted fill.

During grading operations, placing and mixing the materials from the cut and/or borrow areas may result in
soil mixtures which possess unique physical properties. Testing may be required of samples obtained
directly from the fill areas in order to verify conformance with the specifications. Processing of these
additional samples may take two or more working days. The Contractor may elect to move the operation to
other areas within the project, or may continue placing compacted fill pending laboratory and field test
results. Should he elect the second alternative, fill placed is done so at the Contractor’s risk.
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Any fill placed in areas not previously reviewed and evaluated by the Geotechnical Consultant, and/or in
other areas, without prior notification to the Geotechnical Consultant may require removal and
recompaction at the Contractor’'s expense. Determination of overexcavations should be made upon review
of field conditions by the Geotechnical Consultant.

FILL SLOPES

Unless otherwise recommended by the Geotechnical Consultant and approved by the regulating agencies,
permanent fill slopes should not be steeper than 2:1 (horizontal to vertical).

Except as specifically recommended otherwise or as otherwise provided for in these grading guidelines
(Reference Fill Materials), compacted fill slopes should be overbuilt and cut back to grade, exposing the
firm, compacted fill inner core. The actual amount of overbuilding may vary as field conditions dictate. If the
desired results are not achieved, the existing slopes should be overexcavated and reconstructed under the
guidelines of the Geotechnical Consultant. The degree of overbuilding shall be increased until the desired
compacted slope surface condition is achieved. Care should be taken by the Contractor to provide thorough
mechanical compaction to the outer edge of the overbuilt slope surface.

Although no construction procedure produces a slope free from risk of future movement, overfilling and
cutting back of slope to a compacted inner core is, given no other constraints, the most desirable procedure.
Other constraints, however, must often be considered. These constraints may include property line
situations, access, the critical nature of the development, and cost. Where such constraints are identified,
slope face compaction may be attempted by conventional construction procedures including backrolling
techniques upon specific recommendations by the Geotechnical Consultant.

As a second best alternative for slopes of 2:1 (horizontal to vertical) or flatter, slope construction may be
attempted as outlined herein. Fill placement should proceed in thin lifts, (i.e., 6 to 8 inch loose thickness).
Each lift should be moisture conditioned and thoroughly compacted. The desired moisture condition should
be maintained and/or reestablished, where necessary, during the period between successive lifts. Selected
lifts should be tested to ascertain that desired compaction is being achieved. Care should be taken to extend
compactive effort to the outer edge of the slope. Each lift should extend horizontally to the desired finished
slope surface or more as needed to ultimately establish desired grades. Grade during construction should
not be allowed to roll off at the edge of the slope. It may be helpful to elevate slightly the outer edge of the
slope. Slough resulting from the placement of individual lifts should not be allowed to drift down over
previous lifts. At intervals not exceeding 4-feet in vertical slope height or the capability of available
equipment, whichever is less, fill slopes should be thoroughly backrolled utilizing a conventional sheepsfoot-
type roller. Care should be taken to maintain the desired moisture conditions and/or reestablishing same as
needed prior to backrolling. Upon achieving final grade, the slopes should again be moisture conditioned and
thoroughly backrolled. The use of a side-boom roller will probably be necessary and vibratory methods are
strongly recommended. Without delay, so as to avoid (if possible) further moisture conditioning, the slopes
should then be grid-rolled to achieve a relatively smooth surface and uniformly compact condition.

In order to monitor slope construction procedures, moisture and density tests will be taken at regular
intervals. Failure to achieve the desired results will likely result in a recommendation by the Geotechnical
Consultant to overexcavate the slope surfaces followed by reconstruction of the slopes utilizing overfilling
and cutting back procedures and/or further attempt at the conventional backrolling approach. Other
recommendations may also be provided which would be commensurate with field conditions.

Where placement of fill above a natural slope or above a cut slope is proposed, the fill slope configuration as
presented in the accompanying standard Details should be adopted.

For pad areas above fill slopes, positive drainage should be established away from the top-of-slope. This
may be accomplished utilizing a berm and pad gradients of at least 2-percent in soil area.

OFFE-SITE FILL

Off-site fill should be treated in the same manner as recommended in these specifications for site
preparation, excavation, drains, compaction, etc.

Off-site canyon fill should be placed in preparation for future additional fill, as shown in the accompanying
Standard Details.

Off-site fill subdrains temporarily terminated (up canyon) should be surveyed for future relocation and
connection.
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DRAINAGE

Canyon sub-drain systems specified by the Geotechnical Consultant should be installed in accordance with
the Standard Details.

Typical sub-drains for compacted fill buttresses, slope stabilization or sidehill masses, should be installed in
accordance with the specifications of the accompanying Standard Details.

Roof, pad and slope drainage should be directed away from slopes and areas of structures to suitable
disposal areas via non-erodible devices (i.e., gutters, downspouts, concrete swales).

For drainage over soil areas immediately away from structures (i.e., within 4-feet), a minimum of 4 percent
gradient should be maintained. Pad drainage of at least 2 percent should be maintained over soil areas. Pad
drainage may be reduced to at least 1 percent for projects where no slopes exist, either natural or man-
made, or greater than 10-feet in height and where no slopes are planned, either natural or man-made,
steeper than 2:1 (horizontal to vertical slope ratio).

Drainage patterns established at the time of fine grading should be maintained throughout the life of the
project. Property owners should be made aware that altering drainage patterns can be detrimental to slope
stability and foundation performance.

STAKING

In all fill areas, the fill should be compacted prior to the placement of the stakes. This particularly is
important on fill slopes. Slope stakes should not be placed until the slope is thoroughly compacted
(backrolled). If stakes must be placed prior to the completion of compaction procedures, it must be
recognized that they will be removed and/or demolished at such time as compaction procedures resume.

In order to allow for remedial grading operations, which could include overexcavations or slope stabilization,
appropriate staking offsets should be provided. For finished slope and stabilization backcut areas, we
recommend at least 10-feet setback from proposed toes and tops-of-cut.

SLOPE MAINTENANCE LANDSCAPE PLANTS

In order to enhance superficial slope stability, slope planting should be accomplished at the completion of
grading. Slope planting should consist of deep-rooting vegetation requiring little watering. Plants native to
the Southern California area and plants relative to native plants are generally desirable. Plants native to
other semiarid and arid areas may also be appropriate. A Landscape Architect would be the best party to
consult regarding actual types of plants and planting configuration.

IRRIGATION

Irrigation pipes should be anchored to slope faces, not placed in trenches excavated into slope faces.

Slope irrigation should be minimized. If automatic timing devices are utilized on irrigation systems,
provisions should be made for interrupting normal irrigation during periods of rainfall.

Though not a requirement, consideration should be give to the installation of near-surface moisture
monitoring control devices. Such devices can aid in the maintenance of relatively uniform and reasonably
constant moisture conditions.

Property owners should be made aware that overwatering of slopes is detrimental to slope stability.

MAINTENANCE

Periodic inspections of landscaped slope areas should be planned and appropriate measures should be
taken to control weeds and enhance growth of the landscape plants. Some areas may require occasional
replanting and/or reseeding.

Terrace drains and downdrains should be periodically inspected and maintained free of debris. Damage to
drainage improvements should be repaired immediately.

Property owners should be made aware that burrowing animals can be detrimental to slope stability. A
preventative program should be established to control burrowing animals.

As a precautionary measure, plastic sheeting should be readily available, or kept on hand, to protect all
slope areas from saturation by periods of heavy or prolonged rainfall. This measure is strongly
recommended, beginning with the period of time prior to landscape planting.
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REPAIRS

If slope failures occur, the Geotechnical Consultant should be contacted for a field review of site conditions
and development of recommendations for evaluation and repair.

If slope failure occurs as a result of exposure to periods of heavy rainfall, the failure areas and currently
unaffected areas should be covered with plastic sheeting to protect against additional saturation.

In the accompanying Standard Details, appropriate repair procedures are illustrated for superficial slope
failures (i.e., occurring typically within the outer 1 foot to 3 feet of a slope face).

TRENCH BACKFILL

Utility trench backfill should, unless otherwise recommended, be compacted by mechanical means. Unless
otherwise recommended, the degree of compaction should be a minimum of 95 percent of the laboratory
maximum density.

Approved granular material (sand equivalent greater than 30) should be used to bed and backfill utilities to a
depth of at least 1 foot over the pipe. This backfill should be uniformly watered, compacted and/or wheel-
rolled from the surface to a firm condition for pipe support.

The remainder of the backfill shall be typical on-site soil or imported soil which should be placed in lifts not
exceeding 8 inches in thickness, watered or aerated to at least 3 percent above the optimum moisture
content, and mechanically compacted to at least 95 percent of maximum dry density (based on ASTM
D1557).

Backfill of exterior and interior trenches extending below a 1:1 projection from the outer edge of foundations
should be mechanically compacted to a minimum of 95 percent of the laboratory maximum density.

Within slab areas, but outside the influence of foundations, trenches up to 1 foot wide and 2 feet deep may
be backfilled with sand and consolidated by uniformly watering or by mechanical means. If on-site materials
are utilized, they should be wheel-rolled, tamped or otherwise compacted to a firm condition. For minor
interior trenches, density testing may be deleted or spot testing may be elected if deemed necessary, based
on review of back-fill operations during construction.

If utility contractors indicate that it is undesirable to use compaction equipment in close proximity to a buried
conduit, the Contractor may elect the utilization of light weight compaction equipment and/or shading of the
conduit with clean, granular material, which should be thoroughly jetted in-place above the conduit, prior to
initiating mechanical compaction procedures. Other methods of utility trench compaction may also be
appropriate, upon review by the Geotechnical Consultant at the time of construction.

In cases where clean granular materials are proposed for use in lieu of native materials or where flooding or
jetting is proposed, the procedures should be considered subject to review by the Geotechnical Consultant.
Clean Granular backfill and/or bedding are not recommended in slope areas unless provisions are made for
a drainage system to mitigate the potential build-up of seepage forces.

STATUS OF GRADING

Prior to proceeding with any grading operation, the Geotechnical Consultant should be notified at least two
working days in advance in order to schedule the necessary observation and testing services.

Prior to any significant expansion of cut back in the grading operation, the Geotechnical Consultant should
be provided with adequate notice (i.e., two days) in order to make appropriate adjustments in observation
and testing services.

Following completion of grading operations and/or between phases of a grading operation, the Geotechnical
Consultant should be provided with at least two working days notice in advance of commencement of
additional grading operations.
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N

0% /, %o"ovw‘
AL - - ( "‘ fa
T TN vvvvv*v/“@‘;’&'
AR R R > PROVIDE BACKDRAIN PER BACKDRAIN
DETAIL. AN ADD/TIONAL BACKDRAIN
AT MID~SLOPE WILL BE REQUIRED FOR

SLOPE IN EXCESS OF 40 FEET HIGH

KEY—DIMENSION PER SOILS ENGINEER

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS

TYPICAL BUTTRESS FILL DETAIL
SHEET 2




——— OVEREXCAVATE

FINAL LIMIT OF DAYLIGHT
EXCAVATION LINE FINISH PAD

OVEREXCAVATE
8 AND REPLACE
WITH COMPAGTED
FILL

20" MAXIMUM \

\" FIRM COMPETENT BEDROCK —— ———

: y. \
Eau‘f/’g%m T TYPICAL BENCHING
15" MINIMUM BASE
2’ MINIMUM
PROVIDE BACKDRAIN PER BACKDRAIN
DETAIL. LOCATION OF BACKDRAIN AND/
OUTLETES PER SOILS ENGINEER AND/OR
?’c"é_ggﬁfﬁ%w ENGINEERING GEOLOGIST DURING
GRADING

gen DAYLIGHT SHEAR KEY DETAIL RADING SPECIFICATIONS.

SHEET 3




/ NATURAL GROUND

FROPOSED GRADING

N
T . 1.5
—_— COMFACTED FILL I_
C oL 7
Rlane or WEAK s
. . N
PZA/VE OF-W\ L T—
/ .M/» 54/(/V£3'S
PROVIDE BACKDRAIN PER BACKDRA/IN DETA/L.
AN ADDITIONAL BACKDRAIN AT MID—SLOPE WILL

%&'OREOU/PED FOR BACK SLOPES IN EXCESS OF

FEET HIGH, LOCATIONS OF BACKDRAINS AND
OUTLETS PER SOILS ENGINEER AND/OR ENGINEERING

GEOLOGIST DURING GRADING.

BASE WIDTH “W* DETERMINED
BY 30ILS ENGINEER

TYPICAL SHEAR KEY DETAIL

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS
SHEET 4




/
TOE OF SLOPE SHOWN 7
ON GRADING PLAN o -
— —
LIMITS OF e "
FINAL EXCAVATION - _ pr
— RIAL -~
FINAL NATURAL SLOPE - MATE —
/
_______________ —
//// 10" TYPICAL BENCH ——
WIDTH VARIES

COMPETENT EARTH

e MATERIAL
— —~ 2% TYPICAL BENCH
- 0
_ / HEIGHT
MM |
DOWNSLOPE ————— 75" MINIMUM BASE
KEY DEPTH KEY WIDTH PROVIDE BACKDRAIN AS REQUIRED

FPER RECOMMENDATIONS OF SOILS
ENGINEER DURING GRADING

WHERE NATURAL SLOPE /S 5:1 OR LESS,
BENCHING IS NOT NECESSARY, HOWEVER, FILL IS
NOT TQ Bf FLACED ON COMFRESSIBLE OR
UNSUITABLE MATERIAL.

FILL SLOPE ABOVE NATURAL
GROUND DETAIL

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS
SHEET 5
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FINISH SURFACE SLOPE x

3 FT.Z MINIMUM PER LINEAL FOOT
OPEN GRADED AGGREGATE*

APE AND_SEAI AT CONTACT

4" MINMUM DIAMETER SOLID
QUTLET PIPE SPACED PER SOIL
ENGINEER REQUIREMENTS

A_

COMPACTED—FIEL

Q

N

N SUPAC 5—P_FABRIC OR
APPROVED EQUAL

2Z MINIMUM

A_

DETAIL A-A

GRADIENT

\

hN

4" MINIMUM APPROVED
PERFORATED PIPE
gERF ORATIONS DOWN,

INIMUM 2Z GRADIE
10 OUTLET

BENCH INCLINED
TOWARD DRAIN

TYPICAL BENCHING

/ TEMPOFRARY FILL LEVEL

COMPACTED

BACKFILL
12" MINMUM covER — /

4 O/

12" MINIMUM

4" MINIMUM DIAMETER
AFPPROVED SOLID
QUTLET PIPE

*NATE: AGGREGATE 70 MEET FOLLOWING
SPECIFICATIONS QR APPROVED EQUAL:

SIEVE SIZE
1 1/2"
.
34"
3/8"
NO. 200

PERCENTAGE PASSING

100
5-40
0-77

o—7

0-3

geo BACKDRAIN DETAIL (GEOFABRIC)

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS
SHEET 7




FINISH SURFACE SLOPE \

3 FT.° MINMUM PER LINEAL FOOT
AFPPROVED FILTER ROCK*

47 MINIMUM DIAMETER SOLID
OUTLET PIPE SPACED PER SOIL
ENGINEER REQUIREMENTS DURING
GRADING

A—

a

COMPACTED FILL

- 4" MINMUM AFPROVED

PERFORATED PIPE**
iz/G‘E RFORATIONS DOWN,
INIMUM 2% GRADIET

ZZ MINIMUM | GRADIENT
A—

70 QUTLET

BENCH INCLINED

\ TOWARD SLOPE

TYPICAL BENCHING
DETAIL A-A / TEMPORARY FILL LEVEL
COMFPACTED .
J BACKFILL 4"~ MINIMUM DIAMETER
727 MINIMUM COVER APFROVED S0LID
OUTLET FIFE

4 O/

72" MINIMUM

*APPROVED PIPE TYPE:

SCHEDULE 40 POLYVINYL CHLORIDE
(P.V.C.) OR APPROVED EQUAL.
MINIMUM CRUSH STRENGTH 1000 PSI.

FILTER ROCK MATERIAL 70 MEET FOLLOWING
SPECIFICATION OR APPROVED EQUAL:

SIEVE SIZE
-

3/4”
3/8"
NO. 4
NO. 30
NO. 50
NO. 200

PERCENTAGE

100
90—100
40—100

25-40
5—-15
o-7
03

geo TYPICAL BACKDRAIN DETAIL

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS
SHEET 8




SURFACE OF
FIRM EARTH

\ COMFACTED FILL /

\ /?EMO VE UNSUITABLE

O /NCL/NE TOWARD
/ DRAN
SEE DETAILS BELOW.

TRENCH DETAIL

\

TYPICAL BENCHING

6" MINIMUM OVERLAP

OPTIONAL V-DITGCH DETAIL MINIMUM 3 FTZ PER LINEAL

FOOT OF APPROVEL DRAIN
MATERIAL

SUPAC 5—-P FABRIC OR

APPROVED EQUAL
SUPAC A—F FABRIC OR

APPROVED EQUAL

6% MINIMUM OVERLAP

e _

24"
MINIMUM

247
MINIMUM

MINIMUM 9 FT3 PER LINEAL
FOOT OF AFFPROVED DRAIN
MATERIAL

&0 10 907

DRAIN MATERIAL TO MEET FOLLOWING

PERFORATED P/PE WHEN GRADIENT IS

SIEVE SIZE PERCENTAGE PASSING LESS THAN 2%
—1/2" 88— 100
7" 5-40 APPROVED FIFE TO BE SCHEDULE 40
34" o-17 POLY=VINYL~CHLORIDE (P.V.C.) OR APPROVED
2/8" L£QUAL. MINMUM CRUSH STRENGTH 1000 p.sv
15 0-7
NO.:.Z200 0-3
GENERAL EARTHWORK AND
gen GEOFABRIC SUBDRAIN DETAIL GRADING SPEGIFICATIONS
SHEET 9




BENCHING FILL OVER NATURAL

SURFACE OF FIRM
EFARTH MATERIAL

FILL SLOPE x

5" MINIMUM

10" TYRICAL

\70' MIN. (INCLINED 2%

INTO SLOPE)

BENCHING FILL OVER CUT

SURFACE OF FIRM
EARTH MATERIAL

4’ TYPICAL

FINISH CUT SLOPE

70" TYPICAL

\—75’ MINIMUM OR STABILITY £QUIVALENT

PER SOIL ENGINEERING (INCLINED 2%
MINIMUM INTO SLOPE)

GRADING SPECIFICATIONS

en BENCHING FOR COMPACTED FILL GENERAL EARTHWORK AND
g DETAIL SHEET 10




FIMISHED GRADE

CLEAR AREA FOR —

FOUNDATION UTILITIES 70"
/—AND SWIMMING FQOLS
O (@) (@) S)
SLOPE FACE
- O STENRRS S /

4

S STREET
) 15 \
\ WINDROW

5' OR BELOW DEFTH
OF DREEPEST UTILITY TRENCH

GRAMULAR SOIL FLODDED
70 FILL VO/DS"\

HORIZONTALLY PIACED
COMPALTION FILL

geo ROCK DISPOSAL DETAIL ‘GRADING SPECIFICATIONS

SHEET 11




SURFACE OF
FIRM EARTH
~— \
AN
\ COMFACTED FiLL /
\
/ REMOVE UNSUITABLE
MATER,
TYPICAL BENCHING \i\ //

O //vcu/vg TOWARD
/ DRAIN
SEE DETAILS BELOW

TRENCH DETAIL

\

MINIMUM 9 FT> FER LINFAL
FOO

7 OF APPRQVED
FILTER MATERIAL

L —MINIMUM 4 DIAMETER APPROVED
/ gg /;//—;/ ORATED PIPE (PERFORATIONS

&* FILTER MATERIAL

BEDDING
747
MINIMUM
FILTER MATERIAL 7O MEET FOLLOWING
. APPROVED FIPE TO BE SCHEDULE 40
SPECIFICATION OF APPROVED EQUAL. POLYVINYL CHLORIDE (PVC.) OF APPROVED
S S DERCENTAGE EQUAL. MINIMUM CRUSH STRENGTH 1000 s,
P o0 PIPE DIAMETER TO MEET THE FOLLOWING. CRITERIA,
SURJECT TO FIELD REVIEW BASED ON ACTUAL
34" g0—100 GEOTECHNICAL CONDITIONS ENCOUNTERED DURING
» GRADING.
3/8 40100
NO. 4 25_40 LENGTH OF RUN PIPE DIAMETER
NO. 30 5—15 UPPER 500° 4"
NO. 50 -7 NEXT 1000 6"
NO. 200 0-3 > 1500° g

TYPICAL CANYON SUBDRAIN DETAIL | GrabiNg specricarions

SHEET 12
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— .
5 g
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—
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RRRIKIELRS
d%%&&&&&?%w"/<2f§7,
-
-
///

—

- UNWEATHERED BEDROCK

2
L

OVEREXCAVATE AND
REGRADE

CUT/FILL LOT (TRANSITION)

‘=:r"//////////////’\\\\\\\\\\\\\\\‘\:=>

_—  ORIGINAL
——"_—~ GROUND

—
. — -~

E —
— - ///
— P ’
— ~ 5
— _|
//// ///
- -~
// — r
COMPACTED FILL " = / °
— —~
///// //// \
-
" - OVEREXCAVATE AND
" — UNWEATHERED BEDROCK REGRADE
- ~
-~
-~
0P SOIL -

COLLUVIUM AND —_~
WEATHERED — _—
BEDROCK __~

TRANSITION LOT DETAIL

GENERAL EARTHWORK AND
GRADING SPECIFICATIONS
SHEET 13




	Signature Page
	Soil Report for Tract 20320, City of Redlands, CA
	11074.Report 1
	Appendix B Logs Combined
	Gorian Logs 2003.pdf
	Gorian Trenches 2003.pdf
	LGC Logs 2005.pdf
	LGC Trenches 2005.pdf
	Logs B-1.pdf
	Logs B-2.pdf
	Logs B-3.pdf
	Logs B-4.pdf
	Logs B-5.pdf
	Logs B-6.pdf
	Logs B-7.pdf
	Logs B-8.pdf
	Logs B-9.pdf
	Logs B-10.pdf
	Logs B-11.pdf
	Logs B-12.pdf
	Method of Classification Front Page.pdf

	Appendix C Lab Combine
	GS B5 @15 GeoMat.pdf
	GS B9 @15 GeoMat.pdf
	Max B1 @ 0-5'.pdf
	Max B2 @ 0-5'.pdf
	Max B2 @ 10-15'.pdf
	Max B3 @ 3-8'.pdf
	Max B4 @ 0-5'.pdf
	Max B5 @ 5-10'.pdf
	Max B5 @ 10-15'.pdf
	Max B6 @ 0-5'.pdf
	Max B7 @ 5-10'.pdf
	Max B8 @ 0-5'.pdf
	Max B9 @ 0-5'.pdf
	LGC Lab.pdf
	Gorian Lab.pdf

	Appendix F Slope Maintenance Guidelines
	APPENDIX FORMS
	CBC
	Figure 1
	Figure 2 Regional Geology Map
	Figure 3 Regional Faults
	Figure 4 Hazards
	GEGS GeoMat
	GEGS FOR GEOMAT PROJECTS.pdf
	GEGS by Others Modified to GeoMat.pdf
	GEGS PLATES MODIFIED TO GEOMAT.pdf

	1.pdf
	Sheets and Views
	Layout1


	2.pdf
	Sheets and Views
	Layout1


	3.pdf
	Sheets and Views
	Layout1


	4.pdf
	Sheets and Views
	Layout1


	5.pdf
	Sheets and Views
	Layout1


	6.pdf
	Sheets and Views
	Layout1


	7.pdf
	Sheets and Views
	Layout1


	8.pdf
	Sheets and Views
	Layout1


	9.pdf
	Sheets and Views
	Layout1


	10.pdf
	Sheets and Views
	Layout1


	11.pdf
	Sheets and Views
	Layout1


	12.pdf
	Sheets and Views
	Layout1


	13.pdf
	Sheets and Views
	Layout1



	Plate 1
	Sheets and Views
	Plate 1 Landscape


	Plate 2
	Sheets and Views
	Layout1


	Plate 3 GW
	Plate 4 RW Surcharge
	Plate 5 RW Drainage
	Slope 1 Static 60 Slope Image
	Slope 2 Static 60 Slope Results
	Slope 3 
	Slope 4 Static Analysis 70 Slope
	Slope 5 Seismic 60 Slope Image
	Slope 6 Seismic 60 Slope Results
	Slope 7 Seismic Image 70 Slope
	Slope 8 Seismic Analysis 70 Slope-




