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1.0 INTRODUCTION
1.1 Purpose
This report presents a summary of our preliminary geotechnical engineering investigation for the
proposed construction at the subject site. The purposes of this investigation were to evaluate
the subsurface conditions at the area of construction and to provide recommendations pertinent

to grading, foundation design and other relevant parameters of the proposed development.

1.2 Scope of Services

CLE scope of services included:

¢ Review of available soil and geologic data of the area.

o Subsurface exploration consisting of logging and sampling of two 6-inch diameter hand
auger borings. The borings were extended to a maximum depth of 11 feet. Boring logs are
presented in Appendix A.

e Laboratory testing of representative samples to establish engineering characteristics of the
on-site soil. The laboratory test results are presented in Appendices A and B.

e Engineering analyses of the geotechnical data obtained from our background studies, field
investigation, and laboratory testing.

o Preparation of this report presenting our findings, conclusions, and recommendations for the

proposed construction.

1.3 Proposed Construction

Based on our review of the architectural plan by Feng Xiao Architect, Inc., dated November 13,
2023, it is our understanding that the proposed construction is to construct 15 two-story
townhouse with attached garage and one two-story single family residence with attached

garage and associated driveway and parking spaces.
It is anticipated that the structures will be wood-frame structure with concrete slab-on-grade.

Column loads are unknown at this time, but are expected to be light to medium. Minor cut and

fill grading operation is anticipated to reach the desired grades.
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1.4 Site Conditions

The subject lot is located on the south side of Royal Oaks Drive, a relatively short distance east
of Junipero Drive, in the existing developed residential area of the City of Duarte, California.
Approximate regional location is shown on the attached Site Location Map (Figure 1). The site is
currently occupied by a single-family residential buildings and associated structures. Based on
our visual observation, it appears that the site is relatively flat with difference in elevation over
the entire site less than 5 feet. No major surface erosions were observed during our subsurface

investigation. Detailed configuration of the site is shown on the attached site plan, Plate 1

2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING
2.1 Subsurface Exploration
Subsurface exploration consisted of drilling of two 6-inch diameter hand auger borings. The
borings were extended to a maximum depth of 11 feet below the existing ground surface at the
location shown on the attached Site Plan, Plate 1. The drilling of the borings was supervised
and logged by an engineer of this office. Relatively undisturbed and bulk samples were

collected for laboratory testing. Boring logs are presented in Appendix A.

2.2 Laboratory Testing

Representative samples were tested for the following parameters: in-situ moisture content and
density, consolidation, direct shear strength, percent of fines, expansion index, and corrosion
potential. Results of our laboratory testing along with a summary of the testing procedures are
presented in Appendix B. In-situ moisture and density test results are presented on the trench

logs in Appendix A.

3.0 SOIL CONDITIONS
3.1 Site Geology
Based on our review of the regional geology map of Mt. Wilson and Azusa quadrangles, Los
Angeles County, by T.W. Dibblee, 1998 (Figure 4) and our subsurface exploration, it is
concluded that the site is underlain by the previously placed fill and alluvium of gravel and sand
of major stream channels and alluvial fan outwash from major canyons. Description of the

subsurface materials is provided as follows:
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3.1.1 Fill (Map Symbol, Af)

The project site is underlain by a layer of fill. The fill where encountered is approximately 3 feet

in thickness. Fill materials consist of silty sand (SM), light brown, slightly moist, loose within the
upper 12 inches. Fill materials are not suitable for structural support and are subjected to be

removed.

3.1.2 Alluvium (Map Symbol, Qq)

Based on our subsurface exploration, the encountered natural soil is fine to medium grained

silty sand (SM) and sand/silty sand mixtures (SP-SM) with gravel and exists in the slightly moist
and medium dense to dense conditions. The encountered soil conditions are relatively similar
throughout the site. This type of soil contains low apparent cohesion. Caving and/or slough may
occur during deep vertical trench excavation. Suitable construction method and/or procedures

should be followed during onsite construction.

3.2 Groundwater

No groundwater or seepage was encountered in the borings to the depths explored (11.0 feet
below the existing ground surface). Based on our review of the “Historically Highest Ground
Water Contours and Borehole Log Data Locations, Mount Wilson Quadrangle”, by CGS
(previously CDMG), shown in the attached Site Locational Map (Figure 3), it is estimated that
the highest historical ground water level is about 200 feet below the existing grade.
Groundwater is not expected during the proposed construction. It should be noted that the CGS
ground water map is obtained by evaluating technical publications, geotechnical borehole data,
and water-well logs dating back to the “turn-of-the-century”. No specific date was provided

pertaining to the historically highest ground water level.

4.0 SEISMICITY
4.1 Faulting and Seismicity
The subject site is not included within any Earthquake Fault Zones as created by the Alquist-
Priolo Earthquake Fault Zoning Act (CGS, 2018). Our review of geologic literature pertaining to
the site area indicates that there are no known active or potentially active faults located within or
immediately adjacent to the subject property. As indicated in Table 1, the Sierra Madre
Connected Fault is considered to have the most significant effect to the site from a design

standpoint.
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TABLE 1
Characteristics and Estimated Earthquakes for Regional Faults
Fault Name Approximate Distance to Maximum Magnitude
Site (mile) Earthquake (Mw)

Sierra Madre Connected 1.0 7.3
Sierra Madre 1.0 7.2
Raymond 1.6 6.8
Clamshell-Sawpit 2.7 6.7
Elysian Park (Upper) 8.8 6.7

San Jose 9.0 6.7
Verdugo 10.3 6.9
Elsinore: W+Gl 11.0 7.3
Cucamonga 14.1 6.7
Hollywood 14.7 6.7
Puente Hills (Santa Fe Springs) 14.8 6.7
Puente Hills (LA) 14.8 7.0
Chino alt 2 15.1 6.8
Chino alt 1 15.2 6.7
Puente Hills (Coyote Hills) 17.6 6.7
Santa Monica connected alt 2 17.9 7.4
Sierra Madre (San Fernando) 20.6 6.7

References: 2008 National Seismic Hazard Maps-Source Parameters

4.2 Estimated Earthquake Ground Motions

In order to estimate the seismic ground motions at the subject site, CLE has utilized the seismic
hazard map published by California Geological Survey. According to this report, the peak
ground alluvium acceleration at the subject site for a 2% and 10% probability of exceedance in
50 years is about 0.810g and 0.469g (2014 USGS Interactive Deaggregation). Site modified
Peak ground acceleration (PGAM), corresponding to USGS Design Map Summary Report,
ASCE 7-16 Standard is 0.94g.

4.3 Seismic Design Criteria

Based on our studies on seismicity, there are no known active faults crossing the property.
However, the subject site is located in southern California, which is a tectonically active area.
However, the subject site is located in southern California, which is a tectonically active area.
Based on ASCE 7 —16 Standard, CBC 2022, the following seismic related values may be used:
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Seismic Parameters (Latitude: 34.1429846 Longitude:-117.9752609) S'teig,',ass
Mapped 0.2 Sec Period Spectral Acceleration Ss 1.81g
Mapped 1.0 Sec Period Spectral Acceleration S1 0.685¢g
Site Coefficient for Site Class “D”, Fa 1.2
Site Coefficient for Site Class “D”, Fv 1.7
Maximum Considered Earthquake Spectral Response Acceleration 2172
Parameter at 0.2 Second, SMsS 1149
Maximum Considered Earthquake Spectral Response Acceleration 1165
Parameter at 1.0 Second, SMm1 1099

Design Spectral Response Acceleration Parameters for 0.2 sec, SDS 1.448g
Design Spectral Response Acceleration Parameters for 1.0 Sec, SD1 0.777g

The Project Structural Engineer should be aware of the information provided above to determine

if any additional structural strengthening is warranted.

5.0 SEISMIC HAZARDS
5.0 Liquefaction
Based on our review of the “Earthquake Zones of Required Investigation” by the California
Geological Services, CGS, and review of the “Seismic Hazard Zones, California Geological
Survey (Figure 2), it is concluded that the site is not located in the mapped potential liquefaction

areas.

5.1 Landsliding

A potential for landsliding is often suggested in areas of moderate to steep terrain that is
underlain by weak or un-favorably oriented geological conditions. Neither of these conditions
exists at the site. Due to the relatively flat nature of the site, it is our opinion that the potential for

landslide is remote.

5.2 Lurching
Soil lurching refers to the rolling motion on the surface due to the passage of seismic surface
waves. Effects of this nature are not considered significant on the subject site where the thickness

of alluvium does not vary appreciably under structures.
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5.3 Surface Rupture
Surface rupture is a break in the ground surface during or as a consequence of seismic activity.
The potential for surface rupture on the subject site is considered low due to the absence of

known active faults at the site.

5.4 Ground Shaking

Throughout southern California, ground shaking, as a result of earthquakes, is a constant
potential hazard. The relative potential for damage from this hazard is a function of the type and
magnitude of earthquake events and the distance of the subject site from the event.
Accordingly, proposed structures should be designed and constructed in accordance with

applicable portions of the building code.

5.5 Other Secondary Hazard
5.5.1 Fault Rupture

There are no known active faults crossing the site and the site is not located within the Alquist-

Priolo Earthquake fault zone. The nearest fault zone is the Sierra Madre Connected Fault which
is located approximately 1.0 mile from the property. Therefore, the likelihood of a fault surface

rupture is considered low.

5.5.2 Seiches and Tsunamis

Seiches are large waves generated in enclosed bodies of water as the results of major ground
shaking. The site is located within the residential area in the City of Duarte. No water retaining
structures are located immediately adjacent to site. Earthquake induced flooding, tsunamis and

seiches is considered unlikely at the site.

5.5.3 Expansive Soils

Soil expansion is the tendency of the soil to expand when the soil contacts with water. Based on
our laboratory test of the onsite soils, it is concluded that onsite soils are very low in expansion
potential. Foundation design and construction should be designed in accordance with the current
building code report to reduce the potential of any adverse effect as the results of the expansive

soils.
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5.5.4 Qil Field and Historical Qil Wells

Based on our review of the Munger Map Book of the California Oil and Gas Field, no oil wells

are located on the subject property or any adjacent properties. It is our opinion that the potential
of the presence of the methane zone at the site is considered low. However, should it be
determined that the methane study is required, a qualified consultant should be retained for the

study.

5.5.5 Subsidence

Land subsidence occurs when large amounts of groundwater, oil or gas have been withdrawn

from fine-grained soils. It is our understanding that large scale extraction of groundwater, oil or

gas is not planned at the site. The land subsidence at site appears to be unlikely.

6.0 CONCLUSIONS
Based on our subsurface investigation, it is our opinion that the proposed construction is
feasible from a geotechnical standpoint, provided the recommendations contained herein are
incorporated in the design and construction. The following is a summary of the geotechnical

design and construction factors that may affect the development of the site:

6.1 Seismicity
Based on our studies on seismicity, there are no known active faults crossing the property.
However, the site is located in a seismically active region and is subject to seismically induced

ground shaking from nearby and distant faults, which is a characteristic of Southern California.

6.2 Excavatability
Based on our subsurface investigation, excavation of the subsurface materials should be
accomplished with conventional earthwork equipment. It should be noted cobble or boulder size

large rock might be encountered during the site excavations.
6.3 Groundwater

Groundwater was not encountered during our field exploration. In our opinion, groundwater will

not be a problem during construction.
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7.0 RECOMMENDATIONS

The following recommendations should be incorporated into the design or construction phases.

7.1 Site Grading
7.1.1 Site Preparation

Prior to initiating grading operations, any existing vegetation, trash, debris, over-sized materials
(greater than 8 inches), and other deleterious materials within construction areas should be

removed from the subject site.

7.1.2 Surficial Soil Removals

Based on our field exploration and laboratory data obtained to date, it is recommended that the

existing surficial soils be removed to a minimum depth of 4 feet below the existing grade or two
feet below the bottom of the footing, whichever is deeper. The recommended removal should be
extended at least 4 feet beyond building lines. The existing near surface soils should also be
removed to a depth of about 18-inches within the proposed driveway and concrete flatwork

areas.
Locally deeper removals may be necessary to expose competent natural ground. The actual
removal depths should be determined in the field as conditions are exposed. Visual inspection

and/or testing may be used to define removal requirements.

7.1.3 Treatment of Removal Bottoms

Soils exposed within areas approved for fill placement should be scarified to a depth of 6
inches, conditioned to near optimum moisture content, then compacted in-place to minimum

project standards.

7.1.4 Structural Backfill

The onsite soils may be used as compacted fill provided they are free of organic materials and

debris. Fills should be placed in relatively thin lifts (6 to 8 inches), brought to near optimum
moisture content, then compacted to at least 90 percent relative compaction based on
laboratory standard ASTM D-1557-12.
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7.2 Foundation Design

7.2.1 Bearing Value

An allowable bearing value of 2000 pounds per square foot (psf) may be used for design of
continuous and pad footings with a minimum of 12 and 24 inches in width, respectively. All
footings should be a minimum of 24 inches deep. This value may be increased by one third

(1/3) when considering short duration seismic or wind loads.

7.2.2 Settlement

Settlement of the footings placed as recommended, and subject to no more than allowable

loads is not anticipated to exceed 3/4 inch. Differential settlement between adjacent columns is

not anticipated to exceed 1/2 inch for the adjacent column spaced at a distance of about 30 feet.

7.2.3 Lateral Pressure

The active earth pressure to be utilized for cantilever retaining wall designs may be computed

as an equivalent fluid having a density of 35 pounds per cubic.

Resistance to lateral loads can be provided by the friction acting at the base of the foundation
and by the passive earth pressure for the portion of the foundation embedded within the
competent soils. Passive earth pressure may be computed as an equivalent fluid pressure of
300 pounds per cubic foot, with a maximum earth pressure of 2000 pounds per square foot. An
allowable coefficient of friction between soil and concrete of 0.30 may be used with the dead
load forces. When combining passive pressure and frictional resistance, the passive pressure

component should be reduced by one-third.

7.2.4 Foundation Construction

It is anticipated that the entire structure will be underlain by onsite soils of very low expansion
potential. All footings should be founded at a minimum depth of 24 inches below the lowest
adjacent grade and founded on compacted soils. All continuous footings should have at least
two No. 4 reinforcing bar placed both at the top and two No. 4 reinforcing bar placed at the

bottom of the footings.
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7.2.5 Concrete Slab and Flatwork

Concrete slabs and flatworks should be a minimum of 4 inches thick and reinforced with a

minimum of No. 4 reinforcing bar spaced 16-inch each way or its equivalent. All slab

reinforcement should be supported to ensure proper positioning during placement of concrete.

In order to comply with the requirements of the 2022 CalGreen Section 4.505.2.1 within the
moisture sensitive concrete slabs, a minimum of 4-inch thick base of 2 inch or larger clean
aggregate should be provided with a vapor barrier in direct contact with concrete. A 10-mil
Polyethylene vapor retarder, with joints lapped not less than 6 inches, should be placed above

the aggregate and in direct contact with the concrete slab.
As an alternate method, 2 inches of sand then 10-mil polyethylene membrane and another 2
inches of sand over the membrane and under the concrete may be used, provided this request

for an alternative method is approved by City Building Officials.

7.2.6 Temporary Trench Excavation and Backfill

All trench excavations should conform to CAL-OSHA and local safety codes. All utility trenches
backfill should be brought to near optimum moisture content and then compacted to obtain a

minimum relative compaction of 90 percent of ASTM D-1557-12.

8.0 INSPECTION
As a necessary requisite to the use of this report, the following inspection is recommended:
e Temporary excavations.
e Removal of surficial and unsuitable soils.
o Backfill placement and compaction.

e Utility trenches backfill.
The geotechnical engineer should be notified at least 1 day in advance of the start of

construction. A joint meeting between the client, the contractor, and the geotechnical engineer is

recommended prior to the start of construction to discuss specific procedures and scheduling.
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9.0 CORROSION POTENTIAL
Chemical laboratory tests were conducted on the existing onsite near surface materials sampled
during CLE’s field investigation to aid in evaluation of soil corrosion potential and the attack on

concrete by sulfate soils. The testing results are presented in Appendix B.

According to 2022 CBC and ACI 318-19 (Reapproved 22), Section 19.3, Table 19.3.1.1,
exposure category is Sulfate (S) and exposure class is (S0). A “low” exposure to sulfate can be
expected for concrete placed in contact with the onsite soils. Therefore, Type Il cement or its
equivalent may be used for this project and minimum compressive strength of concrete should
be 2,500 psi. Based on the resistivity test results, it is estimated that the subsurface soils are
moderately corrosive to buried metal pipe. It is recommended that any underground steel
utilities be blasted and given protective coating. Should additional protective measures be

warranted, a corrosion specialist should be consulted.

10.0 PERCOLATION/INFILTRATION RATE
Percolation rate and permeability of the subsurface material encountered in Boring P-1: Boring
P-1 was drilled to the depth of 6.0 feet (12 inches below proposed invert of infiltration) and a 2-
inch diameter perforated PVC pipe casing with a solid end cap was installed in the boring after
the completion of the drilling. Gravelly filter materials were placed between the PVC pipe and
the drill hole.

The test boring was pre-soaked prior to percolation testing, for at least 1 hour to ensure the
sand around the perforated pipe is fully saturated. After the presoak, the time interval for
recording the water drop was determined between the readings for P-1 hole. The hole was filled
with water 12 inches above the bottom of the excavated hole and PVC end cap. Water drop was
observed for 30 minutes. The water completely drained out after 12 minutes; therefore, the time
interval between the readings was determined to be 12 minutes. Rate of surface water drop was
measured every 12 minutes and testing stopped after a minimum of 3 hours or after noticing a
stabilized rate of drop was achieved. Upon completion of test, the boring was backfilled with the

soil cuttings.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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Numerous measurements recorded within the test period indicated an average raw percolation
rate of 18.00 in./hr. for P-1. The results of percolation test for boring P-1 provided in the
attached Appendix C. The percolation rate was reduced and readjusted to account for the

discharge of water from both the sides and bottom of boring (i.e., non-vertical flow).

Based on (GS200.1) guideline, Item 9 page 10, dated June 30, 2021, the raw percolation
rate is calculated by dividing the volume of water discharged by the surface area of the test

section (including sides of the boring plus the bottom of the boring).

Boring P-1

Depth of Initial Water Depth (d4) = 12 in.

Diameter of Boring (d) =6 in. = 0.5 ft.

Time Interval (At) = 12 minutes = 0.20 hr.

Discharge Height in 12 minutes (AH) = 6.30 in. = 0.525 ft.

Average interval reading of water height (Hw) = (12.0+5.7)/2) = 8.85 in. = 0.7375 ft.
Falling head calculation rate

= AH (11/4)(d?)/ At= 0.5154 ft3/hr.

Volume of Water Discharged in 18 min = (3.1416/4 x 0.5"2) 0.5 = 0.0981 ft3
Volume of Water Discharged in 1 hour = 0.2804 ft3/hr.

Wet Surface Area = Average wetted Side Area + Bottom of Boring

= Aws(1) FAus(2) = (TT)(d)(Huw)+(T1/4)(d?)

=3.1416 x 0.5 x 0.7375 + 3.1416/4x 0.5"2 = 1.15846 + 0.1963= 1.3548 ft?

Infiltration rate: (0.5154 ft3/hr.)/ 1.3548 ft? = 0.3804 ft/hr. = 4.565 in/hr
Safety Factor=3  4.565/3 = 1.52 in/hr.

10.0 INVESTIGATION LIMITATIONS
The materials encountered on the subject site and utilized in our laboratory testing program are
believed to be representative of the area. However, soil materials may vary in characteristics
between excavations. Since our investigation is based on the site materials observed, selected
laboratory testing, and engineering analyses, the conclusions and recommendations are
professional opinion. These opinions have been derived in accordance with current standard of

practice, and no warranty is expressed or implied.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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APPENDIX A
FIELD INVESTIGATION

Subsurface conditions were explored by drilling of two 6-inch diameter hand auger borings to a
maximum depth of 11.0 feet below the existing ground surface at approximate locations shown
on the enclosed Site Plan (Plate 1). Upon completion of excavation, the borings were backfilled

with onsite soils that were removed from the excavations.

The drilling of the borings was supervised by an engineer, who continuously logged the boring
and visually classified the soils in accordance with the Unified Soil Classification System. Ring
and bag samples were taken at frequent intervals. These samples taken at the test trench were
obtained by driving a ring sampler with successive blows of 32-pound hammer dropping from a
height of 48 inches.

Representative undisturbed samples of the subsurface soils were retained in a series of brass
rings, each having an inside diameter of 2.42 inches and a height of 1.00 inch. All ring samples
were transported to our laboratory. Bulk surface soil samples were also collected for additional

classification and testing.



CalLand Engineering and

BORING LOG B-1

Associates, Inc.
PROJECT LOCATION: 1404 & 1414 Royal Oaks Drive, Duarte, California DATE DRILLED: 11/13/2023
PROJECT NO.: 23-010-073 SAMPLE METHOD: Hand Auger
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: HF, AM
— - S: Standard Penetration Test
3 glg | &
= e ~ [= % s R: Ring Sample
SANEIES R
2 lx|=| 2|8 25| 2 — .
8|85 = |8 8§28 = Description of Material
B SM 5.2 Fill: Silty sand with trace gravels, medium grained, light brown, slightly moist,
] loose to medium dense. Percent of Fines: 15.7
. R 21 |SM | 103.6 | 4.2 | Silty sand, medium grained, light brown, slightly moist, medium dense
. Natural:
5 - R 42 [ SM| 107.2 | 4.4 | Silty sand, medium grained, medium brown, slightly moist, medium dense
. Silty sand with trace gravels, medium grained, light brown, slightly moist
7 Percent of Fines: 14.2
10 R 53 [SP/| 110.5 | 3.6 | Gravelly sand and silty sand, medium grained, medium brown, slightly moist,
1 SM dense. Percent of fines: 10.4
15 Total Depth: 11.0 feet
1 No Groundwater
1 Hole Backfilled
1 Hammer Driving Weight: 32 |bs
20 1 Hammer Driving Height: 48 inches
25 1
30 7
35 4

PLATE A-1
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. BORING LOG B-2
Associates, Inc.

PROJECT LOCATION: 1404 & 1414 Royal Oaks Drive, Duarte, California DATE DRILLED: 11/13/2023
PROJECT NO.: 23-010-073 SAMPLE METHOD: Hand Auger
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: HF, AM
— - S: Standard Penetration Test
3 glg | E
= e ~ [= % s R: Ring Sample
e 2| S|4 E 5
B ~ 2 2 4] 2 = z
o = ‘g 2 8 > %5 o . .- .
dla|sS| = |8 58| = Description of Material
B SM 2.3 Fill: Silty sand with trace gravels, medium grained, light brown, slightly moist,

] loose to medium dense
2 - R 23 | SM| 105.1 | 3.8 Silty sand, medium grained, light brown, slightly moist, medium dense

. Natural:
5 - R 55 | SM| 108.9 | 2.3 Silty sand, fine grained, medium brown, slightly moist, dense

:\ Percent of Fines: 15.3

1 Total Depth: 6.0 feet
10 No Groundwater

1 Hole Backfilled

1 Hammer Driving Weight: 32 |bs

T Hammer Driving Height: 48 inches
15 1
20 A
25 A
30 T
35

PLATE A-2




APPENDIX B
LABORATORY TESTING

During the subsurface exploration, CLE personnel collected relatively undisturbed ring samples

and bulk samples. The following tests were performed on selected soil samples:

Moisture-Density
The moisture content and dry unit weight were determined for each relatively undisturbed soil
sample obtained in the test borings in accordance with ASTM D2937 standard. The results of

these tests are shown on the boring logs in Appendix A.

Shear Tests
Shear tests were performed in a direct shear machine of strain-control type in accordance with

ASTM D3080 standard. The rates of deformation were 0.010 inch per minute. Selected samples
were sheared under varying confining loads in order to determine the Coulomb shear strength
parameters: internal friction angle and cohesion. The shear test results are presented in the

attached Figures.

Consolidation

Consolidation tests were performed on selected undisturbed soil samples in accordance with
ASTM D2435 standard. The consolidation apparatus is designed for a one-inch-high soil filled
brass ring. Loads are applied in several increments in a geometric progression and the resulting
deformations are recorded at selected time intervals. Porous stones are placed in contact with
the top and bottom of each specimen to permit addition and release of pore fluid. The samples
were inundated with water at a load of two kilo-pounds (kips) per square foot, and the test

results are shown on the attached Figures.

Corrosion Potential

Chemical laboratory tests were conducted on the existing onsite near surface materials sampled
during CLE’s field investigation to aid in evaluation of soil corrosion potential and the attack on
concrete by sulfate soils. These tests are performed in accordance with California Test Method
417, 422, 532, and 643. The testing results are presented below:

Chloride Sulfate Min. Resistivity
Sample Location pH (ppm) (% by weight) (ohm-cm)

B-1 @ 0-3 8.15 250 0.050 5,800




Expansion Index
Expansion Index tests were conducted on the existing onsite near surface materials sampled
during CLE'’s field investigation. These tests are performed in accordance with ASTM D-4829.

The testing results are presented below:

Sample Location | Expansion Expansion
Index Potential
B-1@0-3 3 Very Low

Percent Passing #200 Sieve
Percent of soil passing #200 sieve was determined for selected soil samples in accordance with

ASTM D1140 standard. The test results are presented in the following table:

Sample Location % Passing #200
B-1 @ 0-3’ 15.7
B-1@5 14.2
B-1@ 10’ 10.4
B2@¥% 15.3
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DEFORMATION (%)
D

10
0.1 1 10 100

COMPRESSIVE STRESS (KSF)

INIT.
SYMBOL | BORING NO. | SAMPLE NO. | DEPTH(FT) | SOILTYPE | MOISTURE
CONTENT (%)

INIT. DRY INIT. VOID
DENSITY (PCF) RATIO

O B-1 N/A 5 SM 4.4 107.2 0.572
CalLand Engineering Project Address:
and Associates, Inc. APN: 8530-004-059 & -060
Land Surveying, Geotechnical, 1404 & 1414 Royal Oaks Drive
Environmental & Civil Engineering Duarte, California
CONSOLIDATION
(ASTM D2435)
12/23 FIGURE 6




p SATURATED

DEFORMATION (%)
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COMPRESSIVE STRESS (KSF)

INIT.
SYMBOL | BORING NO. | SAMPLE NO. | DEPTH(FT) | SOILTYPE | MOISTURE
CONTENT (%)

INIT. DRY INIT. VOID
DENSITY (PCF) RATIO

O B-1 N/A 10 SP-SM 3.6 110.5 0.525
CalLand Engineering Project Address:
and Associates, Inc. APN: 8530-004-059 & -060
Land Surveying, Geotechnical, 1404 & 1414 Royal Oaks Drive
Environmental & Civil Engineering Duarte, California
CONSOLIDATION
(ASTM D2435)
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APPENDIX C

PERCOLATION TEST RESUTLS



Boring/ Excavation Percolation Test Field Log
1401 & 1414 Royal Oaks Drive

Date 11/13/2023

Project Location: Duarte, california Boring/ Test Number P-1
Earth Description Alluvium Diameter of Boring 6" Diameter of Casing 2"
Test By HF Depth of Boring 6'
Liquid Description Tap Water Depth of Invert of BMP 5'
Measurement Method  Sounder Depth of Water Table N/A
Depth of Initial Water Depth (d1) 12"
Time Interval Standard
Start Time for Pre-Soak 8:48 AM Water Remaining In Boring (Y/N) No
Start Time for Standard 10:10 AM Standard Time Interval Between Readings 12 Mins
Elapsed |Water Drop During| Percolation
Time Standard Time Rate for
Reading Time Start/ End Atime Interval Ad Reading Soil Description / Notes /
Number (hh:mm) (mins) (inches) (in/hr) Comments
1 10:10 AM 12 11.90 34.00 Medium brown, silty sand (SM)
10:22 AM
10:24 AM
2 12 11.00 31.43 Hydrologic Soil Group A
10:36 AM
3 10:38 AM 12 10.20 29.14
10:50 AM
4 10:52 AM 12 9.00 25.71
11:04 AM
5 11:06 AM 12 8.40 24.00
11:18 AM
6 11:20 AM 12 7.20 20.57
11:32 AM
7 11:34 AM 12 6.30 18.00
11:46 AM
8 11:48 AM 12 6.30 18.00
12:00 PM
9 12:02 PM 12 6.30 18.00 Stabilized Rate Achieved
12:14 PM
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