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Soils and Geotechnical Consultants
10641 Humbolt Street Los Alamitos, CA 90720

(562) 799-9469 Fax (562) 799-9459

March 28, 2018 Project Number 21022-19
(Revised September 16, 2020

Darreli Butler
3241 Alta Laguna Boulevard
Laguna Beach, California 92651

RE: Geotechnical Engineering Investigation - Proposed industrial Warehouse
Development - Located at the Northeast Corner of Barton Street and Alessandro
Boulevard, in the City of Riverside, California

Dear Mr. Butler:

Pursuant to your request, this firm has performed a Geotechnical Engineering Investigation for
the above referenced project in accordance with your approvat of our proposal dated February
28, 2019. The purpose of this investigation is 1o evaluate the geotechnical conditions of the
subject site and to provide recommendations for the proposed industrial warehouse development.

The scope of work included the following: 1) site reconnaissance; 2) subsurface geoctechnical
exploration and sampiing; 3) faboratory testing; 4} soil infiltration testing; 5) engineering analysis
of field and laboratory data; 5) preparation of a geotechnical engineering report. It is the opinion
of this firm that the proposed development is feasible from a geotechnical standpoint provided
that the recommendations presented in this report are followed in the design and construction of

the project.
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Background
The proposed project is to construct an industrial warehouse development on three parcels

fAssessor Parcel Numbers {(APNs) 263-060-022, 263-060-024, 263-060-026}, totaling 48.64
gross acres. The property is located at the northeast comer of Barton Street and Alessandro
Boulevard in the City of Riverside (City), immediately south of the Sycamore Canyon Wilderness
Park. The property is spread in an east to west direction with natural rolling land descending
gradually from a west to east direction. There are two jurisdictional drainages on the site. The
undeveloped parcels are covered with a low to moderate growth of vegetation cover consisting of
natural grasses and weeds with some granitic rock outcrops.

The project proposes subdividing the site into two parcels (Parcels 1 and 2), and three lettered
parcels (Parcels A, B, and C). Each parcel is proposed to be developed with a high cube transload
short-term warehouse building (Buildings A and B). Building A, a 400,000 square foot warehouse,
will be constructed on Parcet 1. Building B, a 203,100 square foot warghouse, will be constructed
on Parcel 2. Associated improvements include parking, fire tanes, fencing and walls (including
retaining walls), landscaping, and water quality treatment areas.

Parcels A and Parcel B consist of existing Restricted Property of natural tand, with & supporting
jurisdictional feature, totaling approximately 11.6 acres. A 0.67-acre driveway will be constructed
through the Restricted Property to provide street access from Alessandro Beulevard to Parcel 1,
which would reduce the Restricted Property to 10.93 acres. However, 1.44 acres will be added
to Parcel A to mitigate this loss, resulting in a total of 12.37 acres of Restricted Property (net gain
of 0.77 acres). A Conservation Easement is proposed to be placed over the amended 12.37
acres of Restricted Property.

A trailhead parking lot is proposed on Parcel C, totaling 1.18 acres, for access to the Sycamore
Canyon Wilderness Park. Improvements include a parking lot, sidewalk, shade structure, bike
rack, drinking fountain, fencing, and a Fire Depariment and access gate. Parce! C will be
dedicated to the City.
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The proposed concrete tilt-up buildings will be supported by a conventional slab-on-grade
foundation system with perimeter-spread footings and isclated interior footings. A retaining wall
on the order of 8 feet in height and retaining about 6 feet will be constructed along the east
property line. Other improvements will include asphalt and concrete pavement areas, hardscape
and landscaping. it is assumed that the proposed grading for the development wili include cut
and fili procedures both on the order of 15 feet to achieve finished grade elevations. Graded 2
{o 1 (horizontal to vertical) cut ang fill siopes have been planned on the order of a few feet up to
a maximum of 16 feet along the north property perimeter for construction of the proposed
detention basin based on the latest grading plan. Final building plans shall be reviewed by this
firm prior to submittal for city approval to determine the need for any additional study and revised

recommendations pertinent to the proposed development, if necessary.

The subject property consists of three contigucus vacant parcels (APNs 263-060-022, 024 and
026) totaling 48.6 acres, located at the northeast comer of Barton Street and Alessandro
Boulevard, in the City of Riverside, immediately scuth of the Sycamore Canyon Wilderness Park.
As part of this proposal, the three parcels wili be subdivided to create a {otal of fwo parcels and
three lettered lots. The generally irreqular-shaped parcels is elongated in an east to west direction
with topography consisting of natural rolling terrain descending gradually from a west to east
direction on the order of about 30 feet. Some outcrops of granitic rock were observed throughout
the property. The undeveloped parcels are covered with a low to moderate growth of vegetation
cover consisting of natural grasses and weeds and borders the Sycamore Canyon Widemess
Park to the north.

The investigation consisted of the placement of twenty-one (21) subsurface exploratory trenches
by a backhoe io depths ranging between b and 15 feet below current ground elevations. The
trenches were placed at accessible iocations throughout the property. The explorations were
visually classified and logged by a field engineer with locations of the subsurface expiorations

shown on the attached plan.
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The exploratory trenches revealed the existing earth materials to consist of fill and natural soil.
Detailed descriptions of the subsurface conditions are listed on the trench logs in Appendix A.

it should be noted that the transition from one soil type to another as shown on the trench logs is
approximate and may in fact be a gradual transition. The soils encountered are described as

follows:

Fill: A fill soil classifying as a brown, fine to coarse grained, silty SAND was encountered
across the site to depths ranging from 1 to 1% feet below ground surface. These soils were
noted to be loose and moist.

Natural: A natural undisturbed soil classifying as a brown, fine to coarse grained, siity SAND
was encountered beneath the upper fil soils. The native soils as encountered were
observed to be medium dense to dense and moist.

Bedrock: A granitic bedrock classifying as a grey brown, fine to coarse grained, silty SAND
(Decomposed Granite) was encountered beneath the upper soils at a depth of 1 to & feet
below ground surface. The bedrock was noted to be massive and observed to be stightly
to highly weathered and dense to very dense

The overall engineering characteristics of the earth material were refatively uniform with each
excavation Groundwater was not encountered to the depth of our trenches and no caving
occtirred.

i.aboratory Tests

Relatively undisturbed samples of the subsurface soils were obtained to perform laboratory
testing and analysis for direct shear, consofidation tests, and to determine in-place
moisture/densities. These relatively undisturbed ring samples were obtained by driving a thin-
walled steel sampler lined with one-inch long brass rings with an inside diameter of 2.42 inches
into the undisturbed soils. Butk bag samples were obtained in the upper soits for expansion index
tests and maximum density tests. All test results are inciuded in Appendix B, unless otherwise
noted.
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Fieid Moisture Content (ASTM: D 2216) and the dry density of the ring samples were
determined in the laboratory. This data is listed on the logs of explorations.

Maximum Density tests (ASTM: D 1557) were performed on typical samples of the upper
soils. Results of these tests are shown on Tabie 1.

Expansion Index tests (ASTM: D 4829) were performed on remaided samples of the
upper soils to determine expansive characteristics. Resuiis of these tests are provided on
Table Ii.

Corrosion tests consisting of sulfate, pH, resistivity and chioride analysis to determine
potential corrosive effects of soils on concrete and underground utifities. Test results are

provided on Table iif.

R-Value test per California Test Method 301 was performed on a representative sample,
which may be anticipated to be near subgrade to determine pavement design. Resuits

are provided within the pavement design section of the report.

Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded
samples of the subsurface soils. The test is performed under saturated conditions at foads
of 1,000 ibs.fsq.ft., 2,000 bs./sq.ft., and 3,000 Ibs./sq.ft. with results shown on Piales Ato
C.

Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to
determine the differential and total settiement which may be anticipated based upon the
proposed loads. Water was added to the samples at a surcharge of one KSF and the
settlement curves are plotted on Plates D ic G,
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The proposed development lies outside of any Alquist Priolo Special Studies Zone and the
potential for damage due to direct fault rupture is considered unlikely. The San Jacinto Fault is
located 14 kilometers from the site and is capable of producing 2 Magnitude 7.0 earthquake.
Ground shaking originating from earthquakes along other active faults in the region is expected
to induce lower horizontal accelerations due to smaller anticipated earthquakes and/or greater

distances to other faults.

The seismic design parameters are provided on the foliowing page and are based on the 2019
California Building Code (CBC) Standard ASCE/SE! 7-16. The data was obtained from the
American Society of Civil Engineers (ASCE) website, . The ASCE
7 Hazards Report is attached in Appendix C.

{.atitude 33918

Lo itude -117.311

Site Class D

Risk o]

Mapped Spectral Response Acceleration Ss  1.500

g 600

usted Maximum Acceleration = 1.500

Des n Acceleration Parameters = 1.000

Peak Ground Acceleration PGAy = 0.573

The site is expected to experience ground shaking and earthquake activity that is typicatl of the
Southern California area. It is during severe shaking that loose, granular soils below the
groundwater table can liquefy. Based on review of the City of Riverside Public Safety Element —
Liquefaction Zones (2006), the site is not situated in an area of generalized fiquefaction
susceptibility. Thus, the design of the proposed construction in conformance with the latest
Building Code provisions for earthquake design is expected to provide mitigation of ground
shaking hazards that are typical to Southern California.
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infiltration tests within the site were performed to provide preliminary infiltration rates for the
purpose of planning and design of an on-site water disposal system. The infitration tests
consisted of the double ring infiltration test per ASTM Method D 3385. The field infiitration rate
was computed using a reduction factor — Ribased on the field measurements with our calculations
given in Appendix D. Based upon the results of our testing, the soils/bedrock encountered in the

pianned on-site drainage disposal system area exhibit the following infiltration rates.

Test No. Depth {ft) Infiltration Rate

T-1 5 0.5 infnr
T-2 7.5 0.18 infhr
T-1 5 0.28 infty
T-12 10 0.08 in/hr
T-18 5 0

T-20 5 0.08 infhr
T-21 10 0.04 inihr

The correction factors CFt, CFv and CFs are given below based on soils/bedrock between 5 and
10 feet from our field tests.

a) CFt = Rf =1.0 for our double ring infiltration test holes.
b} CFv = 1.0 based on uniform soils encountered in two trenches for infiltration tests

) CFs = 3.0 for long-term siltation, plugging and maintenance. The subsurface soils
are likely to have some plugging and regular maintenance of storm water discharge
devices is required.
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Based on the results of our field testing, the subsurface soils/bedrock encountered in the
proposed on-site drainage disposal sysiem from 5 to 10 feet below ground surface shall utilize a
design infiltration rate of 0.05 or less in/hr. This value is fess than 0.3 in/hr and indicates a very
low infiltration rate for the on-site material. All systems must meet the |atest city and/or county
specifications and the California Regional Water Quality Control Board (CRWQCB) requirements.

it is recommended that foundations shall be setback a minimum distance of 10 feet from the
drainage disposal system and the bottom of footing shall be 2 minimum of 10 feet from the
expected zone of saturation. The boundary of the zone of saturation may be assumed to project
downward from the top of the permeable portion of the disposal system at an inclination of 1 to 1

or flatier, as determined by the geotechnical engineer.

Based upon our evaluations, the proposed development is acceptabie from a geotechnical
engineering standpoint. By following the recommendations and guidelines set forth in our report,
the structures will be safe from excessive setilements under the anticipated design loadings and
conditions. The proposed development shali meet all requirements of the City Building Ordinance
and will not impose any adverse effect on existing adjacent structures.

The following recommendations are based upon soil conditions encountered in our field
investigation; these near-surface soff conditions could vary acress the site. Variations in the soil
conditions may not become evident untit the commencement of grading operations for the
proposed development and revised recommendations from the soils engineer may be necessary

based upon the conditions encountered.

1t is recommended that site inspections be performed by a representative of this firm during all
grading and construction of the development to verify the findings and recommendations
documented in this report. Any unusual conditions which may be encountered in the course of
the project development may require the need for additionai study and revised recommendations.
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Any vegetation and/or demotition debris shali be removed and hauled from proposed grading
areas prior to the start of grading operations. Existing vegetation shali not be mixed or disced
into the soils. Any removed soils may be reutilized as compacted fill once any deleterious material
or oversized materials (in excess of eight inches) is removed. Grading operations shall be
performed in accordance with the attached Specifications for Placement of Compacted Fill.

tions
All disturbed soils and/or fill {about 1 to 1% feet below ground surface) shall be removed to
competent native material, the exposed surface scarified fo a depth of 12 inches, brought to within
2% of optimum moisture content and compacted to a minimum of 80% of the laboratory standard
(ASTM: D 1557) prior to placement of any additional compacted fiil soils, foundations, stabs-on-
grade and pavement. Grading shall extend a minimum of five horizontal feet outside the edges
of foundations or equidistant to the depth of fill placed, whichever is greater.

It is possible that isolated areas of undiscovered fill not described in this repert are present on
site: if found, these areas should be removed to competent native material prior to placement of
compacted fill. A diligent search shall also be conducted during grading operations in an effort to
uncover any underground structures, irrigation or utitity fines. If encountered, these structures

and lines shali be either removed or properly abandoned prior to the proposed construction.

Based on the current preliminary grading plan, the project development plan does not plan any
proposed import or export of soil. Any imported fill material shouid be preferably soii similar to
the upper soils encountered at the subject site. All soils shall be approved by this firm prior to
importing at the site and will be subjected to additional laboratory testing {o assure concurrence
with the recommendations stated in this report.

If placement of slabs-on-grade and pavement is not completed immediately upon compietion of
grading operations, additional testing and grading of the areas may be necessary prior to
continuation of construction operations. Likewise, if adverse weatner conditions occur which may
damage the subgrade soils, additionat assessment by the soils engineer as to the suitability of
the supporting soils may be needed.
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it is recommended the slope face shall be compacted and shouid be completely covered with
deep rooted siope plantings classified as drought resistant to prevent any future erosion, Care
should be taken to provide or maintain adequate lateral support for all adjacent improvements
and structures at all times during the grading operations and construction phase. Adequate
drainage away from the structures, pavement and siopes must be provided at all times.

Due to the potential for differential settlement of foundations pilaced on engineered fill and the
underlying bedrock, it is recommended that all foundations including floor slab areas be underlain
by a uniform compacted fili blanket at least two feet in thickness. This fill bianket shall extend a
minimumn of five horizontal feet outside the edges of foundations or equidistant to the depth of fil
placed, whichever is greater. Otherwise all foundations for each individual building or site wall
shall be embedded into bedrock.

Results of our in-place density tests reveal that the soil shrinkage wilt be on the order of 5 to 15%
due to excavation and recompaction, based upon the assumption that the fill is compacted to 92%
of the maximum dry density per ASTM standards. The bulking of the bedrack shall be between
3 to 7%. Subsidence should be 0.2 feet die to earthwork operations.

The volume change does not inciude any allowance for vegetation or organic stripping, removal
of subsurface improvements, or topographic approximations. Although these values are only
approximate, they represent our best estimate of lost yardage, which will fikely occur during
grading. If more accurate shrinkage and subsidence factors are needed, it is recommended that
field testing the actual equipment and grading techniques should be conducted.
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Temporary unsurcharged excavations in the existing site materials may be made at vertical
inclinations up to 4 feet in height unless cohesionless soils are encountered. |n areas where $0iis
with fittle or no binder are encountered, where adverse geological conditions are exposed, or
where excavations are adjacent to existing structures, shoring or flatter excavations may be
required. The temporary cut slope gradients given above do not preclude local raveling and
sioughing. All excavations shall be made in accordance with the requirements of the soils
engineer, CAL-OSHA and other public agencies having jurisdiction. Care should be taken to
provide or maintain adequate lateral support for all adjacent improvements and structures at all

times during the grading operations and construction phase.

Alt foundations may be designed utilizing the following allowable bearing capacities for an
embedded depth of 18 inches into approved engineered fili or bedrock with the corresponding
widths:

Aliowable Bearing Capacity (psf)

Width Continuous Foundation Isolated Foundation
1.5 2000 2500
2.0 2075 2575
4.0 2375 2875
6.0 2500 3000

The bearing value may be increased by 500 psf for each additional foot of depth in excess of the
18-inch minimum depth, up to a maximum of 4,000 pst. A one-third increase may be used when
considering short-term loading and seismic forces. A representative of this firm shall inspect all

foundation excavations prior to pouring congcrete.

Resultant pressure curves for the consolidation tests are shown on Plates D to G. Computations
utilizing these curves and the recommended allowable soil bearing capacities reveal that the
foundations will experience settlements on the order of % inch and differential settiements of less
than % inch.
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The following values may be utilized in resisting lateral loads imposed on the struciure.
Requirements of the California Building Code should be adhered to when the coefficient of friction
and passive pressures are combined.

Coefficient of Friction - 0.40

Equivaient Passive Fluid Pressure = 250 Ibs./ou.ft.

Maximum Passive Pressure = 2,500 Ibs /i ft.
The passive pressure recommendations are valid only for approved compacted fill soils or

competent native materials.

Active earth pressures against retaining walls will be equal to the pressures developed by the
following fluid densities. These values are for select imported granular backfill material placed
behind the walls at various ground siopes above the walis.

Surface Siope of Retained Materials Equivalent Fiuid
{ Density (ib./ou.ft.
lLevel 30
5to1 35
4to1 38
3to1 40
2to1 45

Any applicable short-term construction surcharges and seismic forces should be added to the
above lateral pressure vatues. An equivalent fluid pressure of 45 pcf may be utifized for the
restrained wall condition with a levei grade behind the wail.

The seismic-induced lateral soil pressure for walls greater than 6 feet may be computed using a
triangular pressure distribution with the maximum vaiue at the top of the wall. The maximum
lateral pressure of {20 pcf) H where H is the height of the retained soils above the wall footing
should be used in final design of retaining wails. Sliding resistance values and passive fluid
pressure values may be increased by 1/3 during short-term wind and seismic loading conditions.
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All walls shall be waterproofed as needed and protected from hydrostatic pressure by a reliable
permanent subdrain system. The granular backfil to be utilized immediately adjacent o retaining
walls shall consist of an approved select granular soit with a sand equivalency greater than 30.
This backfill zone of free draining material shall consist of a wedge beginning a minimum of one
horizontal foot from the base of the walf extending upward at an inclination of no less than %hto 1
{horizontal to vertical). A Subdrain detail is attached.

Siab Design
All concrate slabs shail be a minimum of six inches in thickness in the proposed warehouse areas

and four inches in office and hardscape and placed on approved subgrade soils. Additional
reinforcement requirements and an increase in thickness of the siabs-on-grade may be necessary
based upon soils expansion potential and proposed loading conditions in the structures and
should be evaluated further by the project engineers and/or architect.

A vapor retarder (10-mil minimum thickness) should be utilized in areas which wouid be sensitive
to the infiltration of moisture. This retarder shall meet requirements of ASTM E 86, Water Vapor
Transmission of Materials and ASTM E 1745, Standard Specification for Water Vapor Retarders
used in Contact with Soil or Granular Fifl Under Congcrete Slabs. The vapor retarder shall be
installed in accordance with procedures stated in ASTM E 1643, Standard practice for installation
of Water Vapor Retarders used in Contact with Earth or Granular Fifl Under Concrete Slabs.

The moisture retarder may be placed directly upon compacted subgrade soils conditioned to near
optimum moisture levels, aithough one to two inches of sand beneath the membrane is desirable.
The subgrade upon which the retarder is placed shail be smooth and free of rocks, gravel or other
protrusions which may damage the retarder. Use of sand above the retarder is under the purview
of the structural engineer; if sand is used over the retarder, it should be placed in a dry condition.
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The tabie below provides a preliminary pavement design based upon an R-Value of 50 and &4
for the subgrade soils for the proposed pavement areas. Final pavement design may need {o be
based on R-Value testing of the subgrade scils near the conclusion of site grading to assure that
these soils are consistent with those assumed in this preliminary design. The recommendations
are based upon estimated traffic loads. Client should submit any other anticipated traffic loadings
to the gectechnical engineer, if necessary, so that pavement sections may be reviewed lo
determine adequacy to suppert the proposed joadings.

Type of Traffic Traffic index Asphalt {in.} Base Material {in.)
Automobile Parking Stails 4.0 3.0 3.0
Light Vehicle Circulation Areas 55 35 4.5
Heavy Truck Access Areas 7.0 4.0 8.0

Any concrete slab-on-grade in pavement areas shall be a minimum of six inches in thickness and
may be placed on approved subgrade scils. All pavement areas shali have positive drainage
toward an approved outlet from the site. Drain lines behind curbs and/or adjacent to landscape
areas should be considered by client and the appropriate design engineers o prevent water from
infiltrating beneath pavement. if such infiltration occurs, damage o pavement, curbs and flow
lines, especially on sites with expansive soils, may occur during the life of the project.

Any approved base material shall consist of a Class Il aggregate or equivalent and should be
compacted to a minimum of 95% relative compaction. All pavement materials shall conform to
the requirements set forth by the City of Riverside. The base material; and asphaltic concrete

" should be tested prior to delivery to the site and during placement {0 determine conformance with

the project specifications. A pavement engineer shall designate the specific asphalt mix design

to meet the required project specifications.
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Trenches from installation of utility lines and other excavations may be backfilled with on-site soils
or approved imported soils compacted fo a minirum of 90% relative compaction. All utility lines
shall be properly bedded with clean sand having a sand equivalency rating of 30 or more. This
bedding material shall be thoroughly water jetted around the pipe structure prior to placement of
compacted backfili scils.

Representative samples of the surficial soils, typical of the subgrade soils expected to be
encountered within foundation excavations and underground utilities were tested for corrosion
potential. The minimum resistivity value obtained for the samples fested is representative of an
environment that may be severely corrosive to metals. The soil pH value was considered mildly
alkaline and may not have a significant effect on soil corrosivity. Consideration should be given
to corrosion protection systems for buried metal such as protective coatings, wrappings or the

use of PVC where permitted by local buiiding codes.

According to Table 4.3.1 of ACH 318 Buiiding Code and Commentary, these contents revealed
negligible suifate concentrations. Therefore, a Type 1 cement according to latest CBC
specifications may be utilized for building foundations at this time. It is recommended that
additional suifate tests be performed at the completion of site grading 1o assure that the as graded
conditions are consistent with the recommendations stated in this design. Corrosion test results
may be found on the attached Tabie IV.

Expansive Soil
If expansive soils are encountered, special attention should be given to the project design and

maintenance. The attached Expansive Soil Guidelines should be raviewed by the engineers,
architects, owner, maintenance personnel and other interested parties and considered during the
design of the project and future property mainienance.
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Ciosure

The recommendations and conciusions contained in this report are based upon the soil conditions
uncovered in our test excavations. No warranty of the soil condition between our excavations is
implied. NerCal Engineering should be notified for possible further recommendations if
unexpected to unfavorable conditions are encountered during construction phase. it is the
responsibility of the owner to ensure that all information within this report is submitted {o the
Architect and appropriate Engineers for the project.

A preconstruction conference should be heid between the deveioper, general contractor, grading
confractor, cily inspector, architect, and soil engineer to clarify any questions relating to the
grading operations and subsequent construction. Our representative should be present during
the grading operations and construction phase to certify that such recommendations are complied
within the fieid.

This geotechnical investigation has been conducted in & manner consistent with the level of care
and skill exercised by members of our profession currently practicing under similar conditions in
the Southern California area. No other warranty, expressed or implied is made.

We appreciate this opportunity to be of service to you. If you have any further gquestions, please
do not hesitate to contact the undersigned.

Respectiully submitied,
NORCAL ENGINEERING

0 i12!31 -
Keith I. Tucker Exp Scoft D. Spensiero

Project Engineer Project Manager
R.G.E. 841
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Excavation

Any existing low-density soils and/or saturated soils shall be removed to competent natural soil
under the inspection of the Geotechnical Engineering Firm. After the exposed surface has been
cleansed of debris and/or vegetation, it shall be scarified until it is uniform in consistency, brought
to the proper moisture content and compacted to a minimum of 90% refative compaction (in
accordance with ASTM: D 1557).

In any area where a transition between fill and native soil or between bedrock and soil are
encountered, additional excavation beneath foundations and siabs will be necessary in order to
provide uniform support and avoid differential settlement of the structure.

Materiat for Fill

The on-site soils or approved import soils may be utilized for the compacted fill provided they are
free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete,
concrete or other hard materials greater than eight inches in maximurn dimensions. Any import
soil must be approved by the Geotechnical Engineering firm a minimum of 72 hours prior to
importation of site,

Placement of Compacted Fiil Soils

The approved fill soils shall be placed in layers not excess of six inches in thickness. Each lift
shall be uniform in thickness and thoroughly blended. The fill soils shall be brought to within 2%
of the opti.mum moisture content, unless otherwise specified by the Soils Engineering firm. Each
fift shall be compacted to a minimum of 90% relative compaction {in accordance with ASTM: D
1557) and approved prior to the placement of the next fayer of soil. Compaction tests shall be
cbtained at the discretion of the Geotechnical Engineering firm but to a minimum of one test for
every 500 cubic yards placed and/or for every 2 feet of compacted fiil placed.
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The minimum relative compaction shall be obtained in accordance with accepted methods in the
construction industry. The final grade of the structural areas shall be in a dense and smooth
condition prior to placement of slabs-on-grade or pavement areas. No fill soils shail be placed,
spread or compacted during unfavorable weather conditions. When the grading is interrupted by
haavy rains, compaction operations shall not be resumed until approved by the Geotechnical
Engineering firm.

Grading Observations

The controlling governmental agencies should be netified prior to commencement of any grading
operations. This firm recommends that the grading operations be conducted under the
observation of a Soils Engineering firm as deemed necessary. A 24-hour notice must be provided
to this firm prior to the time of our initial inspection,

Observation shall include the clearing and grubbing operations to assure that all unsuitable
materials have been properly removed; approve the exposed subgrade in areas 1o receive fill and
in areas where excavation has resulted in the desired finished grade and designate areas of
overexcavation; and perform field compaction tests to determine relative compaction achieved
during fil placement. In addition, all foundation excavations shall be cbserved by the
Geotechnical Engineering firm to confirm that appropriate bearing materials are present at the

design grades and recommend any modifications to construct footings.
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EXPANSIVE SOIL GUIDELINES

The following expansive soil guidelines are provided for your project. The intent of these
guidelines is to inform you, the client, of the importance of proper design and maintenance of
orojects supported on expansive soils. You, as the owner or other interested party, should
be warned that you have a duty to provide the information contained in the soil report
including these guidelines to your design engineers, architects, landscapers and other
design parties in order to enable them to provide a design that takes into consideration

expansive sgoils.

In addition, you should provide the soil report with these guidelines fo any property manager,
lessee, property purchaser or other interested party that will have or assume the responsibility of

maintaining the development in the future.

Expansive soils are fine-grained silts and clays which are subject to sweiling and contracting. The
amount of this swelling and contracting is subject to the amount of fine-grained clay materials
present in the soils and the amount of moisture either introduced or extracted from the soils.
Expansive soils are divided into five categories ranging from “very low" to “very high”. Expansion
indices are assigned to each classification and are included in the laboratory testing section of
this report. If the expansion index of the soils on your site, as stated in this report, is 21 or higher,

you have expansive soils. The classifications of expansive soiis are as follows:

Classification of Expansive Soil*

nsion Index Potential Expansion
0-20 Very Low
21-50 Low
51-00 Medium
91-130 High
Above 130 Ve H h

*From Table 18A-1-B of California Building Code (1988)
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When expansive soils are compacted during site grading operations, care is taken to place the
materials at or slightly above optimum moisture levels and perform proper cormpaction operations.
Any subsequent excessive wetting and/or drying of expansive soils will cause the soil materials
to expand and/or contract, These actions are likely to cause distress of foundations, structures,
siabs-on-grade, sidewalks and pavement over the iife of the structure. It is therefore imperative
that even after construction of improvements, the moisture contents are maintained at
relatively constant levels, allowing neither excessive wetting or drying of soils.

Evidence of excessive wetting of expansive soils may be seen in concrete siabs, both interior and
exterior. Siabs may lift at construction joints producing a trip hazard or may crack from the
pressure of soil expansion. Wet clays in foundation areas may result in lifting of the structure
causing difficulty in the opening and closing of doors and windows, as wel as cracking in exterior
and interior wall surfaces. in extreme wetting of soils to depth, settlement of the structure may
eventually result. Excessive wetting of soils in landscape areas adjacent to concrete or asphaltic
pavement areas may aiso result in expansion of soils beneath pavement and resultant distress to

the pavement surface.

Excessive drying of expansive soils is initially evidenced by cracking in the surface of the soils
due to contraction. Settlement of structures and on-grade slabs may alsc eventuaily resuit along
with problems in the operation of doors and windows.

Projects located in areas of expansive clay soils will be subject to more movement and “hairline”
cracking of walls and slabs than similar projects situated on non-expansive sandy soils. There
are, however, measures that developers and property owners may take to reduce the amount of
movement over the Eife the development. The following guidelines are provided to assist you in

both design and maintenance of projects on expansive soils:
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Drainage away from structures and pavement is essential to prevent excessive wetting
of expansive soils. Grades should be designed o the latest building code and
maintained to allow flow of irrigation and rain water to approved drainage devices or
to the street. Any “ponding” of water adjacent to buildings, siabs and pavement after
rains is evidence of poor drainage; the installation of drainage devices or regrading of
the area may be required to assure proper drainage. Installation of rain gutters is also
recommended to control the introduction of moisture next to puildings. Gutters should
discharge into a drainage device or onto pavement which drains to roadways.

Irrigation should be strictly controlled around building foundations, slabs and pavement
and may need fo be adjusted depending upon season. This control is essential to
maintain a relatively uniform moisture content in the expansive soils and to prevent
swelling and contracting. Over-watering adjacent to improvements may resuit in
damage to those improvements. NorCal Engineering makes no specific
recommendations regarding landscape irrigation schedules.

Planting schemes for landscaping around structures and pavement shouid be
analyzed carefully. Plants (including sod) requiring high amounts of water may result
in excessive wetting of sofis. Trees and large shrubs may actually extract moisture

from the expansive soils, thus causing contraction of the fine-grained soils.

Thickened edges on exterior slabs will assist in keeping excessive moisture from
entering directly beneath the concrete. A six-inch thick or greater deepened edge on
slabs may be considered. Underlying interior and exterior slabs with 6 to 12 inches or
more of non-expansive soils and providing presaturation of the undertying clayey soils
as recommended in the soil report wili improve the overalj performance of on-grade

slabs.
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Increase the amount of stee! reinforcing in concrete siabs, foundations and other
structures 1o resist the forces of expansive soils. The precise amount of reinforcing
should be determined by the appropriate design engineers andfor architects.

Recommendations of the sail report should always be followed in the development of

the project. Any recommendations regarding presaturation of the upper subgrade
soils int stab areas shouid be performed in the field and verified by the Soil Engineer.

orCa gi eeri g



1 INCH = 250 FEET

157Ef
s

3

resTous
\

A3 R

=
g
5
L
: »
£ ;
T
NE =l e SR |;ﬂ\
so T
‘l';i'_'-%‘:'. 1§ - . d
2 PR N l('“" ‘
N R

T-20 g
® =
ol T-19

g
51§
L

L &
e LS
g%ésﬁi

SITE PLAN

NorCal Engineering
SOILS AND GEOTECHNICAL CONSULTANTS

MARCH 2018

TBATE
e el

Y e e S CT——




March 29, 2019 (Revised September 16, 2020 Project Number 21022-19

is O e ices
{in order of appearance)

tog of Trenches T-1 to T-21

Table | —~ Maximum Dry Density
Table || — Expansion
Table Hi - Corrosion

Plate A to C — Direct Shear
Ptates D to G - Consolidation
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Appendix A
Log of Excavations
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MAJOR DIVISIGN Grapricl LETTER } TYPICAL DESCRIPTIONS
aVYman | sYsai
TR IR ? 0 E ow WELL-GRADED GRAVELS, GRAVEL,
o |cesweras | 1 SAND MIXTURES, LITTLE OR NO FINES
AND .} RITTLEORNO poe= 3
GRAVELLY |  FINES) & B
_ sons ... 4 - & - GP POORLY-GRADED GRAVELS,
o T - - GRAVEL-SAND MIXTURES, LiTTLE
COARSE : OR NO FINES
GRANED - | . s -
OIS TN B
......... S MORETHAN | srAvELS GM SE.TY GRAVELS, GRAVEL-BAND-
' 50% o;. - WirH E1ES SILT MIXTURES
COARSE TH T
FRACTION : T :
RETAINEDON | SPPRECIARLE oG | CIAYEY GRAVELS, GRAVEL-SAND:
NO.4SIEVE | pinEst CLAY MIXTURES
sw WELL-GRADED SANDS, GRAVELLY
SANG CLEAN SAND SANDS, LITTLE OR NO FINES
AND {LITTLE ORNO o
y SANDY FINES) oD
RE TH, : RLY-GRADED SANDS, GRAVEL-
o OF HAN 1 soiLs sP LY SANDS, LITTLE OR NO FINES
MATERSAL
18 LARGER
THAN NO. MORE THAN M SILTY SANDS, SAND-SILT
200 SIEVE 56% OF SANDS WITH MIXTURES
8IzE GOARSE FINE
FRACTION . (APPRECIABLE
FASSING ON | AMOUNT OF
ND.4 SIEVE | FINES) SC ;’;,?;’5;’,;‘;“”9- SAND-CLAY
INORGANIC SIETS AND VERY FINE
M SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR GLAYEY
ﬁ SILTS WITH SUGHT PLASTIOITY ____

: % : INORGANIC CLAYS OF LOW TO
FINE | S8kTS LIGUID LiMIT oL MEDIUM PLASTICITY, GRAVELLY
GRAINED | AND 1 ER& THAN 80 _ /1. CLAYS, SANDY CLAYS, SLTY
SOk S CLAYS o CLAYS. LEAN CLAYS,

ORGANIC SILTS AND ORGANIC
oL SiLTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEQUS OR

o : MH DIATOMACEOUS FINE SAND OR
MORE THAN. . St TY SOULS
MATERIAL - ‘a o P INORGANIC CLAYS OF HIGH
] suTs LIGHUID LIMIT o cH
fm%éﬁﬁ 1 AN . GREATERTHAN [ PLASTICITY, FAT CLAYS
BRRE H ORGANIC GLAYS DF MEDIUM TO
o HIGH PLASTICITY, DRGANIC SILTS
_ i s
HIGHLY ORGANIC OIS P HIGH ORGANIC CONTENTS
e I M




T T T

- _ -ihdi@téé_-é-.ﬁ?i’,ﬁéh_'!nside Diameter. Ring Sample.
" indicates 2-inch OD Split Spaon Sampie (SPT).
" indicates Shelby Tube Sample.

. Indicates No Recovery.

indicates Bulk Sampie.

N

1 | zndicéteé_'_séT-Q&h 140# Hammer 30 in. Drop.
o |

7 indicates Small Bag Sampie.

(B

indicates Non-Standard

indicates Core Run. COMPONENT PROPORTIONS

DESCRIPTIVE TERMS RANGE OF PROPORTION
Trace 1-5% -
Few 5 - 1%
COMPONENT DEFINITIONS Little 10 - 20%
Soma 20 - 35%
- 50
COMBONENT SIZE RANGE Ad 35 50%
Bouiiders Larger than 12 i MOISTURE CONTENT
Caobbles 3into12in : e
Gravel 3in to No-4 [4.5mm ) 1 ory Absence of moisture, dusly,
Coarse gravet ] 3into3Mdin . dry to the louch. a
Fine gravel - 5/4 in foNo 4 ( 4.6mm ) 1 pamp Some percepiible .
Saiwd C No, 4 { 4.5 ) 10 No. 500 { 0.074mm } o . noisture; below opitimumy
1 Coatsesand No. 4 { 4.5 mi } to o410 (2.0 rem ) 1 mosT No visibie walgr; near optimui
Mediurm sand po: 10{2.0 mm’) to No. 40 G.A2 mm} o muoisture content
Fine sand No. 40'( 0.42 mm ) to No. 200 0074 mm ) 1 wer Visitie free water, usuaily
Silt and Clay Saalier than No. 200 0074 mm ) L sol is below watar table.

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOILS COHESIVE SOILS
Density ' N { blowsiit } Consistency N (blowsfit) | Approximate
' : Untrained Shear
Strength {psf}
Veryiloose 1T S Very St - nwz . 1 <280 7
toose - - £ | DU st 01 24 p 280-500-
Medtum Danse 030 Medium Sttt | 4ws . | spo-t0od o
Danse 30t 50 Btff gi015 | 1000 -2000
Vary Densg aver 50 Vary Siff 1510 30 2000 - 4000
Hard over 30 > 4000
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Daffel! Bdﬁer
21022419

Log of Trench T-1

Boring L.ocation: Barton & Alessandro, RiversideJ

Date of Drilling: 311/19

Groundwater Depth: None Encountered

Dr_iiling Method: Backhoe

File: CASuper oA PROJECT\H1022.19.50g
—a
ot

- SupeiLog ChvilTéch Software, UBA - wiww.chvlitach.com
f

| Hammer Weight: Drop:
| Surface Etevation: Not Measured
Depthi{ Lith- ' Material Descrl t'”. Samples ..:.laboratory -
: {feet) ology ateria scription © % % § z‘% g :,;-:
e = = 2 #igc| &8 £
.0 — Cl=l 8L 9
R 3 ¢ 1 FiLL ' -
B b E t Silty (fine to coarse grained} SAND
- EEEEs 4 \, Browr, loose, moist
| E233EH 0| BEDROCK
B ‘81 Decomposed Granite
s £l Silty (fine to ocarse grained) SAND
., Grey-browr, very dense, moist
u Trench completed at depthof 8
ol
5|
3
8110




Darrell Butier
Log of Trench T-2
2102218 g e
Boring Location: Sarton & Alegsandro, Riverside]
Date of Driliing: 3/11/19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Waight: Crop:
| Surface Elevation: Not Measured
|Depth! Lith- o Samples Laboratory
1 (feet) | ology Material Description o g g = Bﬁ
— BTN
-0 TR "6 2.8 "8
i FILL - =
B RN Sty {fine to coarse grained) SAND
— 4 5| \Brown, iocse, moist
L Mg NATURAL
L 4 8 Siity (fine to coarse grained) SAND
5 s g Brown, medium dense, oist
-:i BEDROCK
£ “::ﬁ Decomposed Granite
ol e Silty {fine to ocarse grained} SAND
g - T\ Grey-brown, very dense, moist
| Trench compieted at depthof 7.5°
& 10
E.u —
§ 2
§ 15
B
5
'l
G k-
£
£ 20
i
i
% F ..
225
i
g
gl
4
§F-30
&1
.35 _ .
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Darrell Butler
2402219

Log of Trench T-3

Bering Lecation: Barton & Alessandro, Riversidet

Date of Drilling: 3/11/18 ! Groundwater Depth: None Encounterad

Drilling Method: Backhoe

Hammer Weight! Drop:

Surface Elevation: Not Measured

Date: 422019

File: ©ASuperogd PROIECTIZ1022-19.509

tech.com

. Super.og CiviiTech Software, USA,_ www.civil

NorCal Engineering

|Depth} Lith- . o LaBoTatory _
(feet) | ology Material Description o z 8 _g z S
- 8 |85 |28 £3
SR . F B8 2 4 "8
R ELL : : :
: :ﬁ 3 4\ Silty {fine to coarse grained) SAND
Fi-viay 2 .
R 3 Brown, loose, moist & 7.0 115.0
TEEEET 6 NATURAL .
:_-7.;%-':;:-: 2|\ Sitty (fine {o coarse grained) SAND '
5 CE L 2| \Brown, medium dense, moist
g‘.:—;-’_;::: BEDROCK 1
i‘_::-;‘;g- Decomposed Granite 445213
;-:g-‘:—- Silty (fine to ocarse grained) SAND "
= | Grey-brown, very dense, moist
“Refueal al depthof &
.l
— 15
— 20
25
- 30
- 35
3




Dérréll' 'E{xﬂer
21022-19

Log of Trench T-4

Boring l.ocation: Barton & Alessandro, Riversidé

Date of Drilling: 3/11/19 Groundwater Depth: None Encountered

Crrilting Methad: Backhoe

Hammer Weight: Drop:
| Surface Elevation: Not Measured
‘iDepth Lithe o Samples Laboratory
| {feet}| ology Material Description © -
) o g £ 3 o s E
- = = 0 cl £ &
P me B o & E
—0 - G218 "3
PR 1 Fe - =
- ? g ' Silty (fine {0 coarse grained) SAND _ _
- RN 3?9_""“' loose, moist - 11054137
o T 5 NATURAL :
B 1 E Siity {fine to coarse grained)} SAND
5 % \Browq . mej_(_i_i_urr_a dense. moist / . ;
BEDROCK & 380242

\ Decomposed Granite
- \ Silty (fine to ocarse grained) SAND

"\ Grey-brown, very dense, moist
Refusal atdepth of B

Date; 22013
1

— 10

Fite: C:\SuperipgdPROJECT\022-15:log
el
th

5-—-—20

388

%

ql

Z b 25

i

Bl

E:

o

.

.3_—-30..
e 35
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Darre¥i Butler 3 i
l.og of Trench T-
2102218 g ¢ 5
Boring Location: Barton & Alessandro, Riversidej
Date of Drilling: 3/14/19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
: Debﬁi T N — Samp%eg %ahorakury ]
| (feet) | otogy aterial Bescription HEIRE o= g .
- 835 @ = £ 8
» __ = B8 1el%8 ")
B 2 1\ Silty (fine to coarse grained) SAND
- ‘g 4 \Brown, loose, moist /
2 g1 NATURAL"
N %l Silly (fine to coarse grained) SAND
5 % \Brown, medium dense, noist J
BEDRQCK
B \  Decomposed Granite
ol \ Silty {fine {o ocarse grained) SAND / '
2l \Grey-brown, very dense, moist _
SL Boring compteted at depth of 6 o
2
8110
_é-: —
g
=
H .
€l 15
g
g farn
%
&
G
§: o 20
‘E'_ -
£l
g -
z 25
-
']
i
B
ai.
rd .
330
I
L35 - : :
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Darreli Butler T
21022-19 i.og of Trench T-6

Boring Location: Barton & Aiéssandro, Riversidg

Date of Drilling: 3/11/19 Groundwater Depth: None Encountered

Driliing Method: Backhoe

Hammer Weight: Drop:

Surface Elavation: Not Measured

Date: A/212018

iDepth Lith- ] ] Samples .Laboratory.
1 (feet) | ology Material Description ° s % ) g 2 JF
I s |83 EAE g
0. . il c_ 218 "3
CHHARE ] FILL 1 ~
B S3ERE § ‘N, Silty (fine to coarse grained) SAND : :
- HECHA 5| \Brown, loose, moist ~ le6h14d
- - g . NATURAL e = '
. O 8] Siity (fine to coarse grained) SAND
5 I 2 % Brown, medium dense, moist o a
5T BEDROCK & .. ]5861124
= :i%ié Decomposed Granite
= :_-;-.'i“::f-_.: Silty (fine to ocarse grained) SAND
. BEERE Grey-brown, very dense, moist
SRE
. PRI :
10 g:»;_:'-:.-: & .. | 58 125
= FETET: -
ST S
B s
e
- BRI
L EEEEE
'"“ Trefich compieted at depth of 18 i 1420277

File: C:\Supertog4\PROJECTI21022-19.10g
]
s
o

- 20

© Supertog CivilTeck Software, USA www.civiltech.com
i

i35
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Darrell Butier
21022-19

Boring Location: Barton & Alessandro, Rlverside;

Date of Drilling: 3/11/118

Groundwater Deptiv: None Encountered

{ Drilling Method: Backhoe

Log of Trench T-7

NorCal Engineering

Hammer Welght: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Caboratory
| tiee 81 ology Material Description © N % % E%. . f.:
= |83 | 2iag &%
.0 " - o 21 a 3
- TFIL : >
B ¥ ‘b Sity {fine fo coarse grained) SAND
o £ | \Brown, loose, moist
. g 1\ NATURAL
- % | \ Silty {fine to coarse grained) SAND
5 % Brown, medium dense, moist
T BEDROCK
- \ Decomposed Granite
ol \ Silty (fine to ocarse grained} SAND
&L \Grey-brown, very dense, moist ]
s Tronch completed af depth ot 4
i
di-10
Fia
S
gL
gl—15
3
(=35
i
5 fra
{-j; -
g20
8. .
S
2
5
<
=225
% .
:E'“
£
51
%
§ 30
35
7




Darreil Butier
21022-18

Log of Trench T-8

Boring Location: Barton & Alessandro, Riversidel

Date of Drifling: 31118

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
" - Samples Laboratory
+Depth| Lith- \ ‘e T ey
L tfeet) | ology Material Description g s [ % E%- : S
A > @3 2ok £t
T — : - .U = 8 3-
- o FiLL .
B Tt 3 1\ Silty (fine to coarse grained) SAND ) _
- ___‘_ S Brown, loose, moist B8 ‘173411848
| REEEER [\ NATORAL T 3 1184
L "fgzgg g Silty {fine fo coarse grained} SAND R
s SEIEE z Brown, medium dense, moist 8 5-"._123-3
«-‘_‘_:2;‘.5‘: BEDRGOK :
- = \ Decomposed Granite
i A\ Siity (fine to ocarse grained) SAND
g1 \Grey-brown, very dense, moist )
g i “Trench compléted at depthof 68"
8
A1 10
g o
=
s
2L
E a
E 15
Tl
-]
T
% -
u
t:,. e
8
AR
20
|4
_S. -
£l
i
§~*25,
=18
5
E -
G
g
330
[ .
b 35
8
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Darrell Butier —
21022-19 Log of Trench T-9

Date of Driliing: 3/11/18 Groundwater Depth: None Encountered

Drilling Method: Bacikhoe

Hammer Weight. Drop:

Surface Flevation: Not Measured

|Depth| Lith- . . §ampig_s._ _ Lgbo.r.a.t.ory ]

(feety| ology Material Description g g % g z . 3
S 23 2 E"::” £ E
= om Q Q & [N

—0 ——— L= 0

AT FILL - . —

B rRrrrs 5 Silty (fine to coarse grained) SAND

o E@:Z-_f:i%,, 'g Brown, loose, moist /

L Tiiziz £ | BEDROCK

2 3233 £ | Decomposed Granite

5 TETEE 5 Silty (fine to ocarse grained) SAND

. Grey-brown, very dense, moist e
- Trench compieted at depth of &' o

_ File: C\Superiogd\PROJECTIZI022-189.00g  Diate: 42018
;

gr—20

i

b 1

28,

B

g

B

=

A

k-4

30

a7
S T R
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2102219

] |
Darreil Butler ﬁ Log of Trench T-10

Boring Location: Barton & Atessandro, Riversid
Date of Drilling: 3/11/19 { Groundwater Depth: None Encountered
Drilling Method: Backhoe

i

Hammer Weight: ‘ Drop:
surface Elovation: Not Measured .
iDepth] Lith- ' Samples Laboratory
Material Description £ £
{feet)| ology g 3 % 5 E'% gz
- £ 83 %055 <8
o . §i2ia &
. @]’}- Bl
3 F_‘f:, AL Silty {fine o coarse grained) SAND /
. A 1 ' :
I.;:Bf:-:'.'.-: 5 .. \Brown, loose, moist | 161 h222
. TEEEEA § BEDROCK I
TIEREE 31 Decomposed Granite
L . EoSi | Siv(inetoocarse grained) SAND 1
A Aot Grey-brown, very dense, moist 5] L 5.7.;12_4_.3
gl Bz —
g French completed at dapth of 87
ir
ol—10
g
@

Eile:—'c:\Supertugd\PROJEC"ﬂﬂ 022
—
(4]

USA m.ﬁ-gil'tsd_\,ubm_'

superL.og GivilTech Software,

NorCal Engineeringw - 10




Flie:CASuperogMPROJECT210R2-1940g  Date: 422019

voww.clviiteshcom

. Supertog GivilTech _Som_\iare,- USA

Darrell Butler
21022-19

Log of Trench T-11

Boring Location: Barton & Alessandro, Riversidei

Date of Dritting: 3/11/19

i Groundwater Depth: None Encountered |

| Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured

Depth| Lith- Material Descript Samples ;aboraﬁow N
{feet) ology aterial Description g > Ig H z%. § :&‘

e > o3 1 BiIAS) F £

- o 3 [} 8 L g
L o T R b - 2

RESNEE FILL S I
T SRARHE IR Silty (fine to coarse grained} SAND
- S S ) \Brown, foose, moist
. EEEEER ]\ NATURAL
_ TEx=aA £ | \ Silty (fine io coarse grained) SAND
i
P < | \Brown, medium dense, moist
BEDROCK
”" Decomposed Granite
- \ Silty (fine 1o ocarse grained) SAND
- \Grey-brown, very dense, moist
~ Fronch completed at depth of 5
- 10
- 15
- 20
- 25
_3{_):_
— 35
11
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Darrel! Butler
25022-19 L.og of Trench T-12

Boring Location: Barton & Alessandro, Riversidé

Date of Drilling: 3/11M19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
{Depth Lith- ) _ Samples Laboratory
| teet) | ology Materiat Description © a | E] 2 %
| 8 85 | B \|zE BB
0 T rdi2 8 s
A i FRL A I )

- 5 3.1\ Silty {fine to coarse grained} SAND

- I 3 €| \Brown, Joose, moist /

 EHATE B NATURAL

n RaBEE I Silty (fine to coarse grained) SAND

5 WEL 34 £ | Brown, medium dense, maist

EEEEES BEDROCK
S o Decomposed Granite
= LA Silty (fine to ocarse grained) SAND
SERT D i

- SEiEET Grey-brown, very dense, moist

- EEEEE

40 EEEEES

Mrate: AfH2018

French compieted al depth of 107 T

Fite: C:ASuperogPROJEC 21622, 18 log
i i
Y
o

¥

¥
!

™

o

' ‘Superliog CiviiTech Software, YSA wwwicivlttech,com
1
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Darrell Butler
21022-19

Log of Trench T-13

Boring Location: Barton & Alessandro, Riverside

Date of Drilling: 3M1/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
| Surface Elevation; Not Measured
{Depth| Lith- Samples Laboratory
Lifest) | ology Material Description a | 2] 2 =
] 2c | 2 gl 2%
. mpmr Ey &= 2 o ol =
" S | H8 |5 B8 v
I _ 0 = [ a
;.. ) : F|LL O .
- SEEH g_: Silty {fine 1o coarse grained) SAND _
- _ ! '«é' .Brown, loose, moist 8;_2:'_108_;_5
n RESELE NATURAL 5
n FAARRS E Silty (fine to coarse grained) SAND
s 5_'.;_3; % i-._Brown, medium dense, moist g
) BEDROCK & 2.8 125.1
- :ijz;gx: Decomposed Granite .
ol :gg;-:g: Silty (fine to ocarse grained) SAND
sb EI I Grey-brown, very dense, moist
g AT
a4 B e T .
O EEEEi & 48 130,
o fom A :
s EEEEER
8 T T French completed at depth of 12'
B
% -
& 18
5
g) b
%
g. —
2
o
2
g2l
e 20
&1
]
gL
i
{IPre
g .
5[
il
z .
[
- 35
13
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‘Darrell Butler
Log of Trench T-14
21022-19 g
Boring Location: Barlon & Alessandre, Riverside
Date of Drilting: 3/11/19 Groundwater Depth: Nong Encountered
Diritling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
. T Samples Laboratory
Depth| Lith-
(fezt} ongy Materiat Description ° e | 2] = =
- g | B |2 2B 8%
> @3 | 8|05 £t
-0 Tl o 216l 8
)] TR o
B i § Sifty (fine 1o coarse grained) SAND _ 1
- g- \Brown, loose, moist B ' 1124114
e g NATURAL B .
3 E Silty (fine to coarse grained) SAND
5 ! g Brown, medium dense, moist
BEDROCK
» Decomposed Granite ] 4.8 (124.5
ol .. Silty {fine to ccarse grained) SAND :
g 5 N Grey-brown, very dense, moist /
L R e e — _
2
8110
g s
E1N
AN
B
g}
Si_ 15
o
Dl
=
§ ..
2
-
18
E;WZO
g
B
E3h
-1
2125
i
@i,
i
1
g .
330
&L
e 35
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Flie: C:\SuperogdPROJECT21022-18Jog  Date; 4212119

‘Supertog ChiilTech Software, USA. wiww,elviltech.cam

Darreil Butler
2102219

Log of Trench T-15

Soring Location: Barton & Alessandro, RiversidJ
Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

NorCal Engineering :

Hammer Weight: Drop:

4 Surface Elevation: Not Measured

. . . 4 ras E - =
(f&et} DIOQY Materla.l Descﬂptlon gl ;g % : z{g‘ § % |
' _ > | & 2105 £ €
0 P Be g8 "8

- HHIT FiL T -

B CARRERS Silty (fine to coarse grained) SAND / .

e -Ef _ ‘g_’ \Brown, loose, moist ] 121 1161

- 2 g NATURAL

B ZEETH ¢ |\ Silty (fine to coarse grained) SAND

5 S2EEEE 2 | \Brown, medium dense. moist -

T EEREE BEDROCK | S |238184

- ST Decomposed Granite -

= ZEEE Silty (fine to ocarse grained) SAND

o T Grey-brown, very dense, moist

T

— 10 EZEEY B | 50hs7

- Boring compieted at Gepth of 127

e 45

20

- 25

30

C 3B . _
15




' Darrell Butler
Log of Trench T-16
21022-19 9 h
Boring Location: Barton & Alessandro, Riversida
Date of Driiling: 3/11/19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation; Not Measured
IDepth] Lith- ' Samples Laboratory
i Material Description : W ey
| {feet)| ology a pt & 22 |3 E'%‘ ¢
- > 823 2\6g] &%
S A — - . o 2l al '8
FHFER | FILL . ' :
~ FEETR 2 N\ Silty (fine to coarse grained) SAND
-~ 3:‘2*::’-3‘ % Brown, loose, moist /
- EEXEER o[\ NATURAL
- “ig:::gg :: Sty (fine to coarse grained) SAND
, EEEEas £ | \Brown, medium dense, moist
BEDROCK
B Decomposed Granite
ol A Silty (fine to ocarse grained) SAND
al. \Grey-brown, very dense, moist
3L Refusal completed at Gepth of 5
B 10
:aﬂ e
é b
e
§ "
E — 15
Bl
i
o
G-
)
gl
gt 20
48
3
2
T
225
E )
F =
8
3
g .
R
38
.35 - - — _ : .
- NorCal Engineering re



File: CASUpeHogPROJECTZI0221%10g  Date: 4122019

tech.com

- Supest.og CivilTock Software, USH_wwin.civ

Darrell Butler
21022-19

Log of Trench T-17

Boring Location: Barton & Alessandro, Riversidg

Date of Drilling: 3/11/18

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth} Lith- ) Samples Laboratory
(feet) | otogy Materiai Description ° > % g Z . f‘f
Q = i) @ §
= Sz [Fs ci E &
. =4 moe ‘s g o F
-0 : _ AN~ L S
A3 FILL N '
- 5L 3 Silty (fine to coarse grained) SAND / _
- =5 5 Brown, lovse, moist - 8.3 1254
8 £ 1\ NATURAL i
a2 2 Silty (fine to coarse grained) SAND
5 % \Brown, medium dense, maist 40
R BEDROCK ] 391971
B ::._-_":—; Decomposed Granite :
- 'gf; Silty (fine to ocarse grained) SAND
L - Gray-brown, very dense, maist
i “Refusal at depth.of 8'
10
e 15
- 20 -
25 -
30
e 35 -
NorCal Engineering 1




Darrefl Butler L
og of Trench T-18
21022-19 9
Boring L.ocation: Barton & Alessandro, Riversidd
Date of Drilling: 3/11/1% Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
'IDepth] Lith- ) Sampieg. Laboratory
| Heet) | ology Material Description N 'z g : g 2 g aé
= ?-? 2 n E"E £ §
-0 T fo 2.8 "3
O { FILL ' . i
» ¥ ¥ Silty {fine {0 coarse grained) SAND :
= = £ § \Brown loose, maist B o barken
i 3 4 Ty T A—— = :
N 2 % 1\ Silty (fine to coarse grained) SAND
s B £ | \Brown, medium dense, damp -
: BEDROCK B C 12914223
”' S Decomposed Granite o '
ol S , Silty {fine to ocarse grained) SAND
g L \ Grey-brown, very dense, damp
ql ‘Trench completed at depth of 7~ 7 7
p .
8L-10
g
g1
gl
5
oL
g5
Tl
£
§, -
@2
i
e 20
-E"‘
£
&l
e
Sl
E
Qg
g—-—%&
31 .
- 35
Nm"C al Engmeermg 8




Bate: 41272048

File; C\SuperlogdPROJECTI21022-19.Ing

- Superlog CiviTech Softwars, USA www.chviltech.com

Darrell Butler
Log o hT-
2102218 og of Trench T-19
Boring Location: Barton & Alessandro, Riversidé
Date of Drilling: 3/111/19 Groundwater Depth: None Encountered
Priliing Method: Backhoe
Hammer Weight: ' Drop:
1 Surface Elevation: Not Measured
‘|Depth] Lith- ] o Samples Laboratory
feet) | ology Material Description ° > @ g T2 &
S 85 5|32 E:
0 _ F a8 19 "8 t8
o g . Silty (fine to coarse grained) SAND
" g} \Brown, loose, moist /
. £ 1\ NATURAL
" g Sitty {fine to coarse grained) SAND
5 _ % Brown, medium dense, moist
BEDROCK
i Decomposed Granite
- \ Silty (fine 1o ocarse grained) SAND
- \Grey-brown, very dense, maist
. Trench completed at depth of &'
L
— 15
. 20
— 25
30
NorCal Engineering &



Darrell Butler
21022-18

L.og of Trench T-20

Boring Location: Barton & Alessandro, Riversid-J

Date of Drilling: 3/11/13

Groundwater Depth: None Encountered

Driliing Method: Backhoe

Hammer Weight: Drop:
| Surface Elevation: Not Measured
Depth! Li i Samples Laboratory
Bepth] Lith- -
'. {f&‘;ﬂ ology Material Description 2 2 g g— = ::;};;
: > |52 B EE g 3
-0 " T8 218 8
ARRE N AN T T
¥ FEEEL 3 O Sily (fine to coarse grained) SAND
- L ;3: £ | \Brown, ioose, moist /
L LR £ 1 NATURAL
B SRETES B Silty (fine to coarse grained) SAND
5 I 2 | \Brown, medium dense, moist
T EERER BEDROCK "
B SETEE Decomposed Granite
ol SRR Silty (fine to ocarse grained) SAND
3. © ™\_Grey-brown, vety dense, moist
sl Trench compieted at depth of 7.5
£ 10
? -
gl
-
g b
g 15
B
S
]
i
@
En
4
g b 20.
g
e
21
af”
§ _
s 28
§ ar
m
E-
g
E -
8. .
a0
g
;i
. 35 - -
- NorCal Engineering 2




~ Darrell Butler
Log of Trench T-21
2102219 I
Boring Location: Barton & Alessandro, Riversidg - |
Date of Drilting: 3/11/19 Groundwater Depth: None Encountered
Drifling Method: Backhoe
Hamﬁwer Weight: Drop:
: Surface Eiavation: Not Measured
: Debfh Lith- | o Samples Laboratory
| ffest}| ology Material Description @ E @ g I 3
: o € | 226 &%
) Sy = 3 @o. Dﬂ L &
[ m o ! &) L &
PR BT — g %
" ERET B Sifty (fine to coarse grained) SAND
- 3 £ | \Brown, loose, moist
. EEzzE ||\ NATURAL
2 FEreTe £ Silty (fine to coarse grained) SAND
A -
 p EEEEEE % | \Brown, medium dense, moist
Tes BEDROCK
- :'E-"E.;i: Decomposed Granite
e % Silty (fine to ocarse grained) SAND
g . Grey-brown, very dense, moist
-
Bl 10 YR ———
Boring compieted at depth of 10
L ferr
4l
5
% -
gi-15
(-9
A
gl —
18
@
S
i
i
-
'§ L.
8 s
g
§ —30
18
. 35 : - -
NorCal Engineering 2
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March 29, 2019 (Revised September 18, 2020 Project Number 21022-19

TABLE |
MAXIMUM BENSITY TESTS
Optimum Maximum Dry
Sample Classification Moisture
T4@2 Sitty SAND 9.5 130.0
T6 @2 Silty SAND 9.0 131.0
T13@2 Sity SAND 10.0 127.0
T17T@2 Siity SAND 8.5 133.0
TABLE I}
EXPANSION TESTS
Sample Classification
T4 @2 Sitty SAND
T13@2 Siity SAND
TABLE iii
CORROSION TESTS
Sample pH Chiloride {ppm
T6@2 7.1 3,180 190
T17@ 4 7.2 4,082 173

% by weight
ppm — mg/kg

orCa oi eeri g



Sample No. S T4@2' S
Sample Type: .+ Undisturbed/Saturated ) 3000 ; ,
Ssil Description: Lo S ;

2300

[~
a8
s

NommaiStwess . .- .(psD 1000. 2000 3000
PeakStress - . (psh 188 1 1296 1836
Displacement - - ... @m)r. DO . 0Z25 0250
Residual Stress . Loo(psh 696 - 1296 1836
Displacement S 5 {(in) 0250 0250 0.250
ia Siszjf'Dens'rty: I (peh . 1137 1137 113.7
fn Situ Water Content %) 1950 o185 105
Saturated Water Content ©) 178 178 178

Struin Rate Gnfminy 0620 0020 0020 A
Axigl Strin (%]

i Akst

1 ksf

Shear Stross {psf)
g
=1

g

T T s S M

&  Peak Stress

8 Residual Stress

3500

t b
i i B i ¢ i
T T T . T ' =
H : i H] ! !
i : i f
i

2500 N

2000 -

Shear Stress (psf)

1500 71— T RPN SRS

Adedade

iy

\

Y
S
g |
&
e
o
ac 2

500+ ket SN )
I ) bbbl PeakStress - 28 230

PTG . ? o ; ; Residuat Stress 29 140
0 500 1000 1500 2000 2500 3000 3500 4000
Normal Stress (psf)

- NorCal Engineering . DIRECT SHEARTEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3088 o

Darrell Butler o Plate A
PROJFECT NUMBER: 21022-19 DATE: 3/27/2019




Sample No. e Tage _
Sample Type: S o .._Undi_s_furbed!Saturated ‘ a0up
Soil Pescription: ' o

ey

NomafSwess .. {esH 1000 2000 3000 g 20 p—C 71
‘Peak Stress. . . ST (pslY 6967 T 1256 1908 ]

]
'Dlsp]acemcnt o {in) 0200 0225 0.225 % 1300 : "
Residual Stress -~ © . . (psf . 696 - 71296 1908 % /f__»/—‘_""—
‘Displacement - IR o) 0.250. 0 0250 0.250 ;o
1o Situ Dey Density S ipeh 1085 1083 108.5 1 ksf
C RwSiteWaer Coment - .- {%) B2 .82 $2 500'/--5
Satwrated Water Content .~ (%) 204 204 20.4 ] :

Strain Rale . | (inAminy 0020 0020 0020 e e e e g
' Axial Strein (%)

400(5'5.;- e T T RN

R R & Peak Stress

3500 | ' - : W Residuat Stress

3000 -

:
iy i H i B i H : H H H
I H i H i i H H H H
: ; R : ! : : : : ;
2500 A4~ oot - - a ? e
3 t £ H H ' Dot vt B B H [P
H H H H HE P o H H : Ll A
I H H f H

Shear Stress (psf)

1500 -+ ;

1000 A

OWegree) . Cipsh)

e T T I Peak Stress 31.- %0

e

0 500 - 1000 1500 .2000 2500 3000 3500 4000
Normal Stress (psf)

N Residual Stress 33 90

- NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS " ASTM D3680

Darrell Butler Plate B
DATE: 3/27/2019




Sample No. o T@r

Semple Type; o P I_fndisturbed!Satu_rated. - 3000 . .
Soif Description: . SiI;ﬁfime_—Coars_e Grained Sand : |
3 'f T 3 ke

;’_’__,__

Normal Stress - - .. fpsf . 1000 . 2000 3000 = 2000
Pealc Stress - ... . T fpsD 248 1656 2328 a

Displacemertt . . - (n) - o125 . 0150 0.17% & ts00 /: e et
// -
e

Residun} Strms S .- o {psf) . 1052 . R4 2244 :!j -"‘""_':___"'“,“"--\_"1 kst
Displacement - - ... {in) -0250° 0230 0,250 1000 ¢ - ;
InSite Dry Density pef) 1251 T12s 1251 //
In Situ Water Contert o 83 83 83 s00 -

Saturated Water Content @) 126 126 126

Strain Rate (e/mif) 0020 0020 0.020 or 28 AT a1 s o
Auxinl Strain (%) )

4000 T

%  Peak Stress

8  Residual Stress

3500 it

3000 LT

2500 o

2000 -+

Shear Stress (psf)

[ A N

e i o T : R ;
1000 4 ! i T i H
e P L B Cs.
SR O B I A A I A A A N N A FeT E Peak Siress 28 660
i R ENRE N : : )
T i AN : f I Residual Stress 29 440
L I i N i H H 1 1
0 : — ' ™

‘0 500 1000 1500 2000 2500 3000 3500 4000
Normal Stress {psf)

NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS . ASTM D3080 -
Darrell Butler Plate C




Sampe Height (inchesy | COmd0n b g nple No. | T6 Depth 5 Date 372712019

(percent)

Vertical Pressure
(kips/sg.i.)

N ; : T T T : T A —

: ; LSS S ks i M A MOOAA - j

. . - %:m . 8 In-Sitw Moistore Content _

a2 reeos 8 ) g e e S Rt W O Satured -
. R W n~—»__,____§_‘_ I ! H T - —

025 o U 09985 02} : ! ) ———— : o

65 g .9970 e .0-'3' - B89 4 ‘. ............. - ' :

ol 09948 86 : - ; ; I

09780 ... ' ' {
0.9640
0.9475
0.9240
0.9360

ol

_Saturated
|/

0.7 - : — : e P e

'=G
in

;.

P : : ; SR

094 4~ B - H : \_\ :

_______ i o TG ;
..... T et H ki :

0.93 T = e s by

Date Tested: 3/25/2019 = - ol ' i o T

Sample: T 0.82 — : -

Depth: 5

081 - -

.80

Sample Helght (inches)

(.89

0.88 {— : e -

0.87 . : o

D86 - (—— i

.85 : o

Bl m— A I T : : i

o83 | Finc-Codrse Graitied Sand w/ Some Sitt
ossq- Oty Density: 112.4 pef

oo Initial Meisture Content: 5.6%

0:82 5 Saturated Moisture Content: 181 % . :
- Saturated at 1 kip/sq.1t. : — L

ey

0.81 4 S
04 . 1 10
Vedical Pressure (kips/sg.ft)

NorCal Engineering = - ‘CONSOLIDATIONTEST =~
SOILS AND GEOTECHNICAL CONSULTANTS S astvpmss

Darrell Butler . Piate D

PROJECT NUMRBER: 21022-1% DATE: 3/27/2019




Vertical Pressuse
{kipa/sg.fr)

Consolidation

Sample Huight (I'ﬂches) {percent)

Sample No. Té Depth

10° Date 3/27/2019

0a2s.
S 028
e

O

6.25

Date Tested:
Sample:
Depth:

i il T T T

s

102 qean

0%,

O Satorated

R L BT

R In-Site Meisture Content ~ -

BEINIRER

X0 IR  § R - e o

pg9% - 03 ‘g8

09930 . 07

09890 k1 os i

09825 . 18

B.97.

eerse. .. 28

8.9660 34

Saturated

2.9750 2.5 0.9 - :

095 :
............ 4
0.94
2 pea
3/25/201% E ]
6 = pez I— :
o)
16" )
% 0.9t :
-]
E- :
s 0.50 ; ;
a-ag 3 ------
.88
0.87. = o -
0.85
E
.85 4— |

0.84 -

Dry Density: §25.1 pef
Initia} Moisture Content: 5.6 %
082 4 Saturated Moisture Content: 10.3 %

- Saturated at | kipfsq.ft.

o5 | Fine-Very Coarse Grainéd Sand w/ Some Silt -

0.81. s i
o1

1

Vertical Pressure (kipsisq.fi.)

19"

" NorCal Engineering

SOILS AND GEOTECHNICAL CONSULTANTS

Darrell Butler

. CONSOLIDATION TEST

ASTMDM35S -
Piate E

PROJECT NUMBER: 21022-19 DATE: 3/27/2019



Vertical Prossire
(kipsfuq.e.}

0228

85 -

9 ok b R e

0.25

Date Yested:
Sample:
Depth:

Sumple Bt nchen) | oo | SampleNo. | T13 Depth 10" Date 3/27/2019
02 < 3 : 7
101, ' ; B in-Sitw Moisture Coment g
o . bl [} .
Cpoe0d 00 = Seturated =
09943 06 . : - ; ;
. 89877 12} pse : : ] :
89793 21§ : s T
89726 27 . D98 AT R :
- e L =
0.9586 a1 St o ; : é:\
0.9404 6.0 'E- ber : 3 : = - ) :
9.9201 80 % ‘ : N E S
0.9334 67 < 088 . : —
: e : :
AR Lol S WSS M I - ] e d
= : e
. { - .’:"\ i 1 i :
054 : ot : — i
; - : i
. —— : - : :
g 083 4— TR T— L TR g — LASE— \ ;
312512019 g - e e e e s L o
Ti3 = 09z ; : : .~
i wan e
10° B : : .
£ 08 i : : .
o B ' ; : i :
[N ! H + wrpeeal
R = : : :
w i i
G : : :
.88 Ao : : !
0.58 - : : i c
0.87 et et s s S -
0.86 4 e D froei
'0.88, : e et i -
. .84 i 5
s Fine:Veiy Coarse Grained Send wr Some Sil e e
RN & : Dry Density: 1308 pef - i T
ek initiat Moisiure-Content: 4.8 %5. :
082 Saturated Moisture Content: 10.3 % ; N
o Saturated at 1 kip/sq.fi. —
0.81 .
0.1 e 1 : 10
Vertical Pressure (kips/sq.iL)

NorCal Engineering

SOILS AND GEQTECHNICAL CONSULTANTS

Parrell Butler

DATE: 3/27/2019

o CONSOLIDATION TEST

ASTM D2435
Plate F




Veorhigal Pressure
(kipafag.fi.)

Sample Height (fnches}

Consolidation
(percent)

Sampie No.

7

Depth

Phate

3/27/2019

e
e
.

o b e

Date Tested:
Sample:
Depth:

18600
- BeYI2.

9.9802

09776
0968 ...
0.9592.
00448
0.9294

2.9305

o
89

31
4.1
85
7.1
6.1

3726/2019

TY7
5

28
22

Batarated

Sample Height (inches)

101

099

0.98 —

0.97 |—

Q.86

858 A

.84

0.93 4

0,82

0.9

.80 A

0.89

0.88

0.87

0.6 -

" 0.85:

084
Rl

- 0:82

A P B In-Sity Moisture Content j
: =] O Saturaled =
100 —Bu- i 3 Looet —
o e : .
"“:g\ . i :
,,,,,,, - :
............. : oy ; ; o
creery 1
e é-\m
I 5 u\
. ; ~ o
........ ! : e :
T 5
T ; "
e e I
¥ e Ay e i
e e o K ;
] -
Fine-Coarse Grained Sand-w/ Some Siit - :
-Dry Density: 1171 pef -
Initial Moisture Content; 3.9% ER
Saturated Moisture Condent 15.8 % : -
Saturated at 1 Kip/sq.ft. :

0.8

041

. 1

Vertical Pressure (kips/sq.fi.}

~ NorCal Engineering

SOILS AND GEOTECHNICAL CONSULTANTS

Parrell Butler

" CONSOLIDATIONTEST -
. ASTM D2435

" Plate G

PROJECT NUMBER: 21022-19

DATE: 3/27/201%
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ASCE Seismic Hazards Report
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AMERIGAN SCCIETY OF LIV ENBINEERS

Address:

No Address at This
Logcation

ASCE 7 Hazards Report

Standard:

ASCE/SEI 710

Risk Category: !l

Soil Class:

D - Stiff Sait

Page 1 0f3

Elevation: 1802.28 it (NAVD 88)
Latitude: 33.919008
Longitude; -117.310797

Bernariee

Fri Mar 22 2018



AMERICAN SOCETY OF GL ENGINGERS

Seism ¢
Site Soil Class: D - Stiff Soil
Results:
Ss 1.5 S{)s .- 1
81 0.6 Sm : 08
F. 1 T : 8
Fy 1.5 PGA ; 0.5
Sus 1.5 PGA u 4.5
S 09 Fraa 1
s 1.25
Seismic Design Category b
15 MCEr Response Spectrum o Design Response Spectrum
1 03
08
13
07
1Q s
03 9%
08 14
3
4 o
0z at
T e o e [ .
B g 3 4 5 f H B 9 n v, 3 4 & B 7 B
Sa{g) va T(s) Salg}vs T(s)
Data Accessed Fri Mar 22 2019

Date Source:

USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2
Additionat data for site-specific ground motion procedures in accordance with
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page20f3 Fri Mar 22 2019



APERICAN SOCIETY OF i ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informationat purposes only, and is provided "as is” and without waranties of
any kind. The location data included herein obialned from information developed, produced, and maintained by third parly providers;
or has been extragotated from maps incorp he ASCE 7 standard. \White ASCE has made every effort io use data obtained from
reliable sources or methodologies, ASCE does not make any fepresentations or warranties as to the accuracy, compieteness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, reiationship, or sponsorship of such third-party contert by or fram ASCE,

ASCE does not intend, nor shouid anyone Interpret, the results provided by this Tool to replace the sound judgment of a compelent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Too!, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directars,

emp rmbars persar
dam g from or any by
lew, to rele bility of

provided by the ASCE 7 Hazard Taol,

Page3of 3 Fri Mar 22 2019
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Appendix D
Soil Infiltration Data

NorCal Engineering



EINCE

SIS AND GEOTECHNICAL CONSLILEANTS

Project: Darrelf Butier
Project No.: 21022-19
Date: 3/11/19

Test No. T-1

Depth: &

Tested By: 1.0.

TIME CHANGE  CUMLULATIVE INNER HNER INNER OUTER OUTER OUTER  INMNER  OUTER  INNER
{hr/min} TIME TIME RING RING RING RING RING RING RING RING RING
{mvin} {min) READING CHANGE FLOW READING CHANGE  FLOw INF INFINF
{cm} {cc) [em) {ce) RATE RATE RATE
temfhrl {em/hn iftfhe)
8:00 78.8 46.1
8:10 10 10 30.0 1.2 47.4 1.3
8:10 74.0 41.6
8:20 10 20 75.0 1.0 426 1.0
8:20 75.0 42.6
8:30 10 30 76.0 1.0 43.6 1.0
8:30 76.0 43,6
8:40 10 40 76.7 0.7 44.3 0.7
8:40 76.7 44.3
8:50 10 50 77.1 0.4 44.7 0.4
B:50 77.1 44.7
9:00 10 60 77.5 0.4 45.1 0.4
9:00 77.5 451
9:10 i0 70 77.7 0.2 45.5 0.4 1.2 2.4
9:10 75.6 43.2
9:20 10 80 759 a3 43.6 0.4 i8 2.4
9:20 75.9 43.6
9:30 10 80 76.1 0.2 439 0.3 1.2 1.8
9:30 761 439
40 10 100 76.3 0.2 44.1 0.2 1.2 1.2
9:40 76.3 441
9:50 10 110 76.5 0.2 443 0.2 1.2 1.2
9:50 76.5 44.3
10:00 10 120 76.7 0.2 44.5 0.2 1.2 1.2

Average= 13 / 1.7cm/hr



ETNA G IN EE L

S5OM1E AND GEOTECHMNICAL CONSLILICANTS

Project: Darreit Butler
Project No.: 21022-1%
Date: 3/11/19

Test No. T-2

bDepth: 7.5

Tested 8By: 1.0O.

TiME CHAMGE  CUMULATIVE INNER INNER INNER OUTER OUTER OUTER iNNER OUTER  INNKER
fhe/min) TiME TIME RING RING RING RING RING RiNG RING AING RING
{min} {min} READING CHANGE  FLOW  READING CHANGE  FLOW INF TNE INF
{cm) {cc) {cm) tcc) RATE RATE  RATE
{em/hrt  lem/ht  (Btfhno
8:50 109.2 47.2
3:00 10 10 109.4 0.2 47.5 0.3
$:00 109.4 475
9:10 10 20 1086 0.2 471.7 0.2
8:10 109.6 47.7
9:20 10 30 109.8 0.2 479 0.2
9:20 108.1 46.3
9:30 i 40 108.2 01 46.4 0.1
9:30 108.2 46.4
9:40 10 50 108.2 0.0 46.4 0.0
9:40 108.2 46.4
9:50 10 60 168.3 0.1 46.5 0.1
9:50 108.3 46.5
10:00 10 70 108.4 0.1 46.6 0.1 0.6 0.6
10:00 108.4 46.6
10:10 10 80 108.5 0.1 46.7 0.1 0.6 .6
10:10 108.5 46.7
10:20 10 ¢ 108.6 0.1 46.8 0.1 0.6 0.6
10:20 108.6 46.8
10:30 10 i60 108.6 0.0 469 C.1 C.0 0.6
10:30 103.6 46.9
16:4G 10 110 108.6 0.0 47.1 0.2 0.0 1.2
10:40 108.6 47.1
i0:50 10 120 108.7 0.1 47.2 0.1 0.6 .6

Average= 0.4 / 0.7cm/hr



NEERIMNCG

50118 AND GEOTECHMNICAL COMNSULUTANTS

Project: Darrell Butier
Project No.: 21022-19
Date: 3/11/19

Test No. T-11

Depth: 5

Tested By: 1.0

TIME CHANGE  CUMULATIVE

{hefmin}  TIME TIME
{min} {rin)

10:25

10:35 10 10

10:35

10:45 0 20

10:45

10:55 10 30

10:55

11:05 10 40

11:05

11:15 10 50

11:15

11:25 i0 60

11:25

11:35 10 70

131:35

131:45 10 8¢

11:45

11:55 10 80

11:55

12:05 10 100

12:05

12:15 10 110

12:15

12:25 10 120

INNER
RING
READING
{cm}

78.6
79.1
761
79.5
72.5
73.0
73.0
73.2
732
73.5
735
737
73.7
73.9
73.9
74.2
74.2
74.4
74.4
744
74.4
74.4
74.4
74.4

INNER

RING

CHANGE

0.7

0.4

0.5

0.2

0.3

0.2

0.2

0.3

0.2

0.0

6.0

0.0

INNER

RING

FLOW
{ec)

OUTER
RING
READING
{em)

47.1
47.6
47.6
48.1
41.1
41.5
41.5
41.8
41.8
42.0
42.0
42.1
42.1
42.5
42.5
427
42.7
429
429
41.9
42.9
42.9
42.9
429

OUTER OUTER 1NNER
RING RING RING
CHANGE  FLOW INF

0.5

0.5

0.4

03

0.2

0.1

0.4

0.2

0.2

0.0

G0

0.0

{ec) RATE
{cm/fhnt

1.2

18

1.2

0.0

0.0

0.0

QLTER
RING
INF
RATE
em/hr)

2.4

1.2

1.2

0.0

0.0

0.0

INNER
RING
INF
RATE
#/nr

Average= 0.7 / 0.8cm/hr
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RIMCG

SONES AND GEOTECHMNICAL CONSLIZCANTS

Project: Darrell Butler
Project No.; 21022-19
Date: 3/11/19

Test No. T-12

Depth: 1¢°

Tested By: 1.5

THVE CHANGE  CUMULATIVE

fhr/min)  TIME TIME
{min} {min)
11:34
11:44 10 15
11:44
1154 10 20
1i:54
12:04 10 30
12:04
12:14 10 4G
12:14
12:24 10 50
12:24
i2:34 10 60
12:34
12:44 10 70
12:44
12:54 i 80
12:54
1:04 10 30
1:04
1:14 10 100
1:14
1:24 10 110
1:24
1:34 10 120

INNER
RING
READING
femy

109.6
109.8
109.8
109.9
109.9
110.0
110.0
110.0
110.0
1101
1101
110.1
110.1
1161
110.1
110.1
110.1
110.2
110.2
110.2
110.2
110.3
11G.3
1103

iNNER

RING

CHANGE

G.2

0.1

0.1

.0

0.1

0.0

0.0

0.0

0.1

0.0

0.1

0.0

INNER
RING
FLOW
{ech

OUTER
RING
READING
(cm)

50.2
50.6
50.6
50.8
50.8
51.0
51.0
51.0
51.0
hi1l
51.3
51.1
511
511
511
51.%1
511
531.2
51.2
51.2
512
51.3
51.3
51.3

OUTER  QUTER  INNER
RiNG RING RING
CHANGE  FLOW INF

0.4

0.2

0.2

0.0

0.1

0.0

0.0

0.0

G.1

0.0

0.1

0.0

feeh RATE
{crm/hr)

0.0

0.0

0.6

Q.0

0.6

0.0

OUTER
RNG
INF
RATE
lemfhr}y

0.0

0.0

0.6

0.0

0.6

0.0

INNER
RIKG
INF
RATE
tfi/hry

Average= 0.2 / 0.2 cn/hr



GINEERIDNCG

SO1S AND GEOTECHMNICAL COMNSULIANTS

Project: Parrell Butler
Project No.: 21022-19
Date: 3/12/19

Test No. T-19
Depth: 5
Tested By: 1.0.
TIME CHANGE ~ CUMULATIVE INNER SMNER fMNER CUTER CUTER OUTER  INNER OUTER  INNER
(hrfmin} TIME TIME RING RIKG RING RING RING RING RING RING RING
{min} {min} READING CHANGE FLOW  READING CHANGE  FLOW INF INF INF
{em} {cc) {cm) fcc) RATE RATE  RATE
femfhrt  [em/hsy  Hit/hr)
7:30 79.9 49.5
7:40 i0 10 0.2 0.3 50.1 0.6
7:40 80.2 50.1
7:50 10 20 8C.4 0.2 50.3 0.2
7:50 804 50.3
8:00 10 30 30.5 .1 50.6 0.3
8:060 20.5 50.6
8:10 10 40 80.5 0.0 50.6 0.0
8:10 80.5 50.6
a:20 10 50 805 0.0 50.6 0.0
8:20 80.5 50.6
8:30 10 60 805 0.0 50.6 0.0
8:30 80.5 50.6
§:40 HY 70 80.5 0.0 50.6 c.0 0.0 0.0
8:40 30.5 50.6
8:50 10 80 20.5 6.0 5.6 0.0 0.0 0.0
8:50 80.5 50.6
9:00 10 50 80.5 0.0 50.6 0.0 0.0 0.0
9:00 80.5 50.6
5:10 10 160 80.5 0.0 50.6 0.0 0.0 0.0
g:10 80.5 50.6
9:20 10 i10 80.5 0.0 50.6 0.0 0.0 0.0
9:20 80.5 50.6
9:30 i 120 80.5 0.0 50.6 0.0 0.0 0.0

Average= 0.0 / 0OO0com/hr



1 ErIrg

SOUIS AND GEOTECHNICAL CONSULTANTS

Project: Darrell Butier
Project No.: 21022-19
Date: 3/12/19

Test No. T-20

Depth; 5

Tested By: 1.O.

TIME CHANGE  CUMULATIVE INNER INNER INNER OUTER QUTER OUTER  INNER OUTER  {NNER
{hr/min} TIME TIME RING RING RING RING RING RING RING RING RING
{min) {rztkn} READING CHANGE FLOW  READING CHANGE fLOW iNF NF INF
{cm} {cc) {em) {ecl RATE RATE  RATE
{cm/hry  {cmfhry  (fi/hr)
8:06 1063 49.0
8:16 10 10 106.4 0.1 45.1 g1
§:16 106.4 49.1
8:26 ic 20 106.5 0.1 49.3 0.2
8:26 106.5 45.3
8:36 10 30 106.6 0.1 49.5 0.2
8:36 106.6 48.5
8:46 10 40 106.7 0.0 49.6 0.1
8:46 106.7 49.6
8:56 10 50 106.8 0.1 49.6 0.0
&8:56 106.8 496
9:06 i0 60 106.8 0.0 456 0.0
4:06 106.8 49.6
g:16 10 70 106.9 0.1 436 C.0 C.6 0.0
9:16 106.9 49.6
926 10 20 107.0 0.1 49.6 0.0 0.6 .0
9:26 107.0 43.6
9:36 10 a0 107.0 0.0 49.6 0.0 0.0 0.0
9:36 107.0 49.6
9:46 i0 100 107.0 0.0 496 0.0 G.0 0.0
9:46 107.0 49.6
9:56 10 110 i07.0 0.0 49.6 0.0 0.0 0.0
9:56 107.0 49.6
i0:06 10 120 1070 0.0 49.6 0.0 0.0 0.0

Average= 0.2 / 0.0cm/hr
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SONES AMND GEOTECHMNICAL CONSLILTANTS

Project; Darreli Butier
Project No.: 21022-19
Date: 3/12/19

Test No. T-21

Depth: 10/

Tested By: 1.5.

TIME CHANGE  CUMULATIVE

{hrimin) TIME TIME
{rnin} {min)
105
i:15 10 10
1:15
1:25 10 20
1:25
1:35 10 30
1:35
1:45 10 40
1:45
1:55 10 50
1:55
2:05 10 60
2:05
2:15 10 70
2:15
2:25 i0 80
2:25
2:35 10 90
2:35
2:45 10 100
2:45
2:55 10 110
2:55
3:05 10 120

INNER
RING
READING
{om}

77.5
78.2
782
78.6
78.6
79.0
79.0
78.0
79.0
79.1
79.1
731
79.1
79.1
791
79.1
79.1
79.2
792
7%.2
79.2
79.2
75.2
79.2

INNER

RING

CHANGE

0.7

0.4

0.4

0.0

0.1

$X1)

0.0

0.0

C.1

0.0

0.0

0.0

INNER
RING
FLOW
tect

QUTER
RING
READING
fem)

456.7
47.4
47.4
48.1
481
48.5
48.5
49.0
49.0
49.3
49.3
49.5
49.5
458.5
48.5
49.5
49.5
495
48.5
438.6
45.6
49.6
49.6
45.6

QUTE

R QUTER

RING RiNG
CHANGE  FLOW

0.7

0.7

0.4

0.5

Q.3

0.2

0.0

0.0

0.0

0.1

0.0

0.0

{ce}

Average =

iNMER
RING
INF
RATE
lem thrd

0.0
0.0
0.6
0.0
0.0

0.0
01/

OUTER  INNER
RING RING
iNF INF
RATE RATE
temshey /D)
C.0
0.0
c.0
0.6
0.0
0.0
0.1 cm/hr



GeoMat Testing Lahoratories, Inc.

Soil Engineering, Environmental Engineering, Materials Testing, Geology

July 29, 2019

Project No. 16175-02
TO: Mr. Darrel Butler
c/o SDH and Associates, Inc.
5225 Canyon Crest Drive
Suite 71-439
Riverside, California 92507

SUBJECT: Report of Preliminary Deep Percolation Testing, Proposed Commercial Building, APN 263-
060-022, Riverside, California

In accordance with your authorization, GeoMat Testing Laboratories, Inc. (GeoMat) has performed preliminary
deep percolation testing for the subject site. The purpose of our work is to establish an average flow rate for
the proposed onsite septic system.

The accompanying report presents a summary of our findings, with conclusions and recommendations for the
proposed septic system. Location of field testing and system location have been plotted on Plate 1.

The site is proposed for a warehouse building with an office. Based on the provided 98 fixture units, we
recommend utilizing a 3500-gallon septic tank.

Based on our drilling at existing grades, groundwater was encountered in the deep exploratory boring at 10
feet below ground surface. Percolation tests are approximately six feet above the exploratory borehole.

It should be noted that this work was for percolation testing purposes. No other warranty, expressed or
implied, is made as to the conclusions and professional advice included in this report. The percolation testing
and related laboratory test data are believed representative of the project site in its current condition; 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 this
firm. The findings of this report are valid as of the present date. However, changes in the conditions of a
property can occur with the passage of time, whether they may 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.

If you should have any questions regarding this report, please do not hesitate to call our office. We appreciate
this opportunity to be of service.

Submitted for GeoMat Testing Laboratories, Inc.

Haytham Nabilsi, GE 2375 (exp 12/31/20)
Project Engineer

Distribution: (3) Addressee

9980 Indiana Avenue e Suite 14 e Riverside e California ¢ 92503 e Phone (951) 688-5400 e Fax (951) 688-5200
www.geomatlabs.com, contact: e-mail: info@geomatlabs.com



http://www.geomatlabs.com/
file://///Gml-pc58410/geomat%20data/ANNUAL%20REPORTS/2017%20REPORTS/17061.Onward%20Rosemead/South%20Ramona%20Location/INV/info@geomatlabs.com

APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019
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APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019

1.0 INTRODUCTION

1.1 Assessor’s Parcel Number

APN 263-060-022

1.2 Property Representative

SDH and Associates, Inc.

5225 Canyon Crest Drive, Suite 71-439
Riverside, California 92507

Phone (951)-683-3691

1.3 Land Location and Description

The subject site is located where Barton Street dead-ends, approximately 670 feet north of the Alessandro
Boulevard and the Barton Street intersection, in the city of Riverside, California. Access on site is from a
locked gate at the end of Barton Street (southwest corner of the site). The geographical relationship of the
site and surrounding vicinity is shown on our Site Location Map, Figure 1.

The lot is generally rectangular in shape with a recorded lot size of 13.59 acres. The site is undeveloped and
of natural slightly hilly terrain. The lot is lightly covered with seasonal grasses and a few trees and bushes.
Rock outcroppings were noted throughout the site, predominantly in the northeast quadrangle.

The area proposed for the septic system is located on the southern section of the site.

1.4 Proposed Development

According to the Preliminary Grading Plan by SDH & Associates (Sheet 2 of 5, plan dated November 2018),
the site is planned for a 203,100 square foot commercial building.

We understand that the proposed new building will utilize onsite sewage disposal following the seepage pit
septic system.

GeoMat Testing Laboratories, Inc. Page 1



APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019

2.0 SUMMARY OF GEOTECHNICAL CONDITIONS

2.1 Regional Geology

Based on the USGS Geologic map of the Riverside East/South 1/2 of the San Bernardino South Quadrangles,
the regional area prior to development was mapped as quartz diorite (tonalite). This material is generally
gray-weathering, relatively homogenous, massive to well-foliated, medium to coarse grained biotite-
hornblende tonalite.

2.2 Subsurface Soil Characteristics

One exploratory boring was drilled for the deep percolation observation hole on July 18, 2019 utilizing a
Diedrich D-50 mobile drill rig to a maximum depth of 30 feet below ground surface. The borehole location is
depicted as borehole B-1 on Plate 1, Exploratory Borehole Location Map.

Based on our exploratory boring, the site generally consists of five feet of soil classified as silty sand (USCS
“SM”) underlain by granitic bedrock that drills like silty sand.

2.3  Groundwater

Groundwater study is not within the scope of this work. Groundwater was encountered in our exploratory
boring at 10 feet below ground surface. The exploratory boring was conducted at an approximate elevation
of 1602 feet above mean sea level (amsl). This would make the groundwater elevation, at this location, at
approximately 1592 feet amsl.

Highest historical groundwater records for the site were researched utilizing the following resources:

State of California, Department of Water Resources (CDWR)
USGS National Water Information System (USGS NWIS)
USGS Groundwater Watch (USGS GWW)

Steve Mains’ Well Monitoring Program

Highest historical groundwater documented by Steven Mains’ Program in a well located approximately 1.09
miles northwest of the site (State Well No. 3S4W9A, elevation 1497 feet) was 20 feet below ground surface
(water surface elevation 1477 feet) on June 20, 1997. Depth of the proposed bottom of leach field is
approximately 1602 feet.

Please note that the potential for rain or irrigation water locally seeping through from elevated areas and
showing up near 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. Mitigation for nuisance shallow seeps moving from elevated lower areas will be needed if
encountered. These mitigations may include subdrains, horizontal drains, toe drains, french drains, heel
drains or other devices.

2.4 Laboratory Testing

A sieve analysis tests were performed on bulk soil samples obtained from the exploratory boring and
percolation test holes for the purpose of classification. Test results are shown in Appendix C.

GeoMat Testing Laboratories, Inc. Page 2



APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019

3.0 PERCOLATION TESTING

GeoMat Testing Laboratories performed deep percolation testing for the proposed septic system in general
accordance with the procedures of the County of Riverside, Department of Environmental Health, Onsite
Wastewater Treatment Systems, Technical Guidance Manual.

3.1 Test Procedures

= Two deep percolation tests were conducted for the proposed septic system. The boreholes were tested
at 20 feet and 15 feet below existing ground surface for test holes P-1 and P-2, respectively. A PVC
perforated pipe covered with filter fabric was placed in the holes. A few inches of gravel was placed in
the bottom of the boreholes.

»= The test holes were initially tested for the sandy soil criteria. The test holes did not meet the sandy soil
criteria and were presoaked and tested the next day.

= Testing began by filling the test hole to approximately four feet below ground surface. From a fixed
referenced point, measurements of the drop in water level were taken every 30-minutes for a minimum
of 6 hours, refilling after each measurement.

3.2 Test Results

The following table presents the actual and recommended percolation rates in gallons per square feet per day
for the test hole. The recommended percolation rate was utilized in the system design.

Recommended Rate*

Test No. Q (gal/sf/day) Q (gal/sf/day
P-1 4.4 2.2
P2 22 22

3.3 Discussion and Design

Based on our visual observation of drilling resistance, the onsite soil is relatively homogeneous when
considering a seepage pit septic system.

Based on percolation test results, the onsite soils have favorable percolation rates. Test results are
appropriate to soil classification.

No restrictive layer was encountered in our exploratory boring drilled to 30 feet below ground surface.
No caving of test holes took place during testing.

The following table presents a summary of the septic system design recommendations for a 3500-gallon
septic tank. Sufficient area should be set aside for 100 percent expansion.

Septic System Recommendations
Septic Tank Size Pit Diameter Total Pit Depth Pit Inlet depth No. of Pits Required

3500 gallons 6’ 1v r 9

Total Depth of Pit(s) Needed = Tank Size/[(Q)*(Pit Diameter)*(3.14)] = 3500/(2.2X6X3.14) = 84.4 feet.

GeoMat Testing Laboratories, Inc. Page 3



APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019

4.0 CONCLUSIONS AND RECOMMENDATIONS

e Based on the data presented in this report and using the recommendations set forth, it is the judgment of
GeoMat Testing Laboratories, Inc. that there is sufficient area on this site to support a primary and
expansion of the onsite wastewater system that will meet the current standards of the Department of
Environmental Health, County of Riverside and Regional Quality Control Board.

e The seepage pit should be constructed near the percolation test location at the depth of the tests
performed and in natural soil to details per County of Riverside Health Department, Division of
Environmental Health. All systems must meet the CRWQCB requirements.

e The natural occurring body of minerals and organic matter at the proposed wastewater disposal area
contains earthen materials having more than 50% of its volume composed of particles smaller than 2mm
(No. 10 sieve) in size.

e According to our test elevations (1608) and minimum ten feet seepage pits (bottom of pit at 1597), the
inlet should be no deeper than one foot below grade to maintain 5 feet separation between groundwater
(elevation 1592) and bottom of seepage pit.

o Based on the data presented in this report and the testing information accumulated, it is the judgment of
GeoMat Testing Laboratories, Inc. that the groundwater table will not encroach within the current
allowable limit of 5 feet set forth by County requirements.

o All seepage pit excavations should be in natural ground and should be observed by GeoMat Testing
Laboratories, Inc. during the time of excavation. A copy of the DEHS septic system handout “Taking Care
of Your Septic System” and “Got Septic FAQ” should be obtained by the developer to provide it to owner.

GeoMat Testing Laboratories, Inc. Page 4



APN: 263-060-022 Project No. 16175-02
Riverside, California July 29, 2019

5.0 LIMITATION

This report is prepared with the understanding that it is the owner’s responsibility to ensure that proper
construction methods are employed for the disposal system. Improper placement/construction of the
system can cause premature failure regardless of soil conditions. It is also the owner’s responsibility to
adequately maintain the disposal system to extend its longevity. Our work was performed using the degree
of care and skill ordinarily exercised, under similar circumstances, by reputable soil engineers practicing in
this or similar localities. No other warranty, expressed or implied, is made as to the conclusions and
professional advice included in this report. The samples taken and used for laboratory testing and the
observations made are believed representative of the tested areas, however, soil conditions can vary
significantly between test locations. As in most projects conditions revealed by excavation may be at
variance with preliminary findings. If this occurs, the changed conditions must be evaluated by the Project
Soil Engineer and design adjusted, as required, or alternate designs 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 architect and
engineer for the project and incorporated into the plans, and the necessary steps are taken to see that the
contractor and subcontractors carry out such recommendations in the field. The findings of this report 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. Accordingly, the findings of this report may be invalidated wholly or partially
by changes outside our control. Therefore, this report is subject to review and revision as changed
conditions are identified.

GeoMat Testing Laboratories, Inc. Page 5
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
GRAVEL AND CLEAN WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES, LITTLE OR NO FINES
GRAVELLY GRAVELS
SOILS (LITTLE OR NO FINES) POORLY GRADED GRAVELS, GRAVEL - SAND MIXTURES, LITTLE OR NO FINES

MORE THAN 50% OF GRAVELS WITH

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

COARSE FRACTION
COARSE RETAINED ON NO. 4 APEL'\EIEELE
GRAINED SOILS SIEVE ( CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

AMOUNT OF FINES)

MORE THAN 50% OF

MATERIAL IS LARGER THAN SAND AND CLEAN SANDS

WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES

NO. 200 SIEVE SIZE (LITTLE OR NO

SANDY SOILS FINES)

POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES

MORE THAN 50% OF SANDS WITH
COARSE FRACTION FINES

SILTY SANDS, SAND - SILT MIXTURES

PASSING NO. 4 SIEVE
(APPRECIABLE

CLAYEY SANDS, SAND - CLAY MIXTURES
AMOUNT OF FINES)

INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY OR CLAYEY
FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY

SILTS AND LIQUID LIMIT LESS
FINE GRAINED CLAYS THAN 50

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

SOILS ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDY OR SILTY
SOILS, ELASTIC SILTS

MORE THAN 50% OF
MATERIAL IS SMALLER THAN

NO. 200 SIEVE SIZE SILTS AND LIQUID LIMIT
CLAYS GREATER THAN 50

INORGANIC CLAYS OF HIGH PLASTICITY

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS

HIGHLY ORGANIC SOILS

PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC CONTENTS

NOTE: Dual symbols are used to indicate gravels or sand with 5-12% fines and soils with fines classifying as CL-ML. Symbols separated by a slash

RELATIVE DENSITY CONSISTENCY UNCONFINED | - Sampler and Symbol Descriptions
COMPRESSIVE|
SANDS AND GRAVELS SPT, N [SILTS AND CLAYS SPT, N STRENGTH, tsf Bulk "grab" sample taken from the auger
VERY LOOSE 0-4 VERY SOFT 0-2 0-0.25 cuttings or excavated soil
LOOSE 4-10 SOFT 2-4 0.25-0.50 -
MEDIUM DENSE 10-30 MEDIUM FIRM 4-8 0.50 - 1.00 S 1.4"1.D./2" 0.D. Standard Penetration
DENSE 30-50 FIRM 8-15 1.00 - 2.00 Test (ASTM D1586) sampler (SPT)
VERY DENSE 50+ VERY FIRM 15-30 2.00 - 4.00 B
HARD 30+ >4.00 R X 2.5"1.D./3" 0.D. Modified California Ring
Sampler (Ring)
MOISTURE CONDITION
DESCRIPTION CRITERIA D Ir -: 2.5"1.D./3" 0.D. Dames and Moore
DRY Absence of moisture, dusty, dry to the touch L Manual Ring Sampler
MOIST Damp but no visible water
WET Visible free water, usually soil is below water table
CONSTITUENT DESCRIPTIONS
DESCRIPTION CRITERIA DESCRIPTION CRITERIA
TRACE Less than 5% SOME 30% to 45% KEY TO BORI NG LOGS
FEW 5% to 10% MOSTLY 50% to 100%
LITTLE 15% to 25% APPENDIX B




. APN: 263-060-022 H
PROJECT: Riverside, California Log Of Borl ng B_l
PAGE 1 of 1
Project No. 16175-02 Boring Location: See Plate 1 Logged by: AM
"Drill Company/Rig Advanced/Diedrich D-50 Date Started: 7/18/2019 Notes: Static Groundwater @ 10'
"Drilling Method: Hollow Stem Auger Date Finished: 7/18/2019 below ground surface
Hammer Weight/Drop: 140 Ibs./30-inches Hammer Type: Automatic
- — - LABORATORY TEST DATA
Sampler(s): California Ring (R), Standard Penetration Test (S), Bulk "Grab" Sample (B)
SAMPLES S < ==
- gl & ~ oS ‘%‘ < g|E &

T 0|l | SPT | 2| B0 32| 22| & |3|3)|2
Eolglsls] ow (2] 28 MATERIAL DESCRIPTION g |88 ¢ [=|g]=
o ol x| € = s| 235 o e - c S| o] e
w = s| 3 gl g= =05 e iL S|ls|®
a W5 | Vvaue | 5] G Sl = Jla |

i SM |SILTY SAND

i gray silt with sand

i very moist to saturated

5 1B SM |GRANITIC BEDROCK

i drills like silty sand
10 __ V' |static groundwater measured at 10 feet bgs
15 — -
20 — -
25 — -

18
30 — | 26
35 — -
40 — -
45 — -
50 — -

This log is part of the report prepared by GeoMat for this project and should be read together with the report. PROJECT NO. 16175-02
This summary applies only at the location of the exploration and at the time of drilling or excavation. Subsurface
conditions may differ at other locations and may change at this location with tiume. Data presented are a
simplification of actual conditions encountered. AP PEN DIX B




Appendix C




APN 263-060-022

Project No. 16175-02

Riverside, California July 23, 2019
U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results
100% 20 § 4 3 1 % v % #4 10 16 2030 40 50 100 200 0%
90% 10%
80% \ \ 20%
L 10% 30%
E \ S
‘o 60% 40% ©
= — \ =
2z 50% 50%
2 0% | \ 60% O
o 30% 70% E
S 1 <
20% 80% °
10% 90%
0% = = ‘ = = 100%
100 100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Cobbles Cravels Sands Silts Clays
Coarse Fine Coarse Medium | Fine
Date : 07/18/19 D, = 0.03 Classification % Gravel
Sample #: D3 = 0.10 SM, Silty Sand 0.00%
Sample ID: B1 @ 30 Dgo = 0.44 % Sand
Source: Bulk Cc=0.87 Specifications 73.99%
Project: APN 263-060-022 Cy= 15.16 custom specs 1 % Silt & Clay
Location: Riverside, California Liquid Limit= n/a 26.01%
Boring #: B1 Plastic Limit= n/a Fineness Modulus Sample Moisture
Depth: 30' Plasticity Index= n/a 1.55 #DIV/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 uUs Metric Passing Passing Max Min
6.00" 150.00 100.0% #4 4.750 100.0% 100.0%
4.00" 100.00 100.0% #8 2.360 99.7% 99.7%
3.00" 75.00 100.0% #10 2.000 95.9%
2.50" 63.00 100.0% #16 1.180 87.2% 87.2%
2.00" 50.00 100.0% #20 0.850 77.4%
1.75" 45.00 100.0% #30 0.600 70.1% 70.1%
1.50" 37.50 100.0% #40 0.425 59.2%
1.25" 31.50 100.0% #50 0.300 51.5% 51.5%
1.00" 25.00 100.0% 100.0% #60 0.250 46.4%
7/8" 22.40 100.0% #80 0.180 39.2%
3/4" 19.00 100.0% 100.0% #100 0.150 36.1% 36.1%
5/8" 16.00 100.0% #140 0.106 30.2%
1/2" 12.50 100.0% 100.0% #170 0.090 28.0%
3/8" 9.50 100.0% 100.0% #200 0.075 26.0% 26.0%
1/4" 6.30 100.0% #270 0.053
#4 4.75 100.0% 100.0%
Copyright |Spears Engineering & Technical Services PS, 1996-2004

GeoMat Testing Laboratories, Inc.
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APN 263-060-022

Project No. 16175-02

Riverside, California July 23, 2019
U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results
100% 20 5 4 3 1% Y% v % #4 10 16 2030 40 50 100 200 0%
90% ﬁ\\ 10%
80% \ 20%
L 70% N\ 30%
E i S
‘o 60% 40% ©
= 1 \ =
2z 50% 50%
2 0% | \ 60% O
2 f AN s
o 30% N 0% &
> 1 \ O\o
20% 80%
10% 90%
0% = = ‘ = = 100%
100 100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Cobbles Cravels Sands Silts Clays
Coarse Fine Coarse Medium | Fine
Date : 07/18/19 D,o = 0.04 Classification % Gravel
Sample #: D3y = 0.14 SM, Silty Sand 0.76%
Sample ID: P1 Dgo = 0.56 % Sand
Source: Bulk Cc=0.93 Specifications 78.18%
Project: APN 263-060-022 Cy= 15.75 custom specs 1 % Silt & Clay
Location: Riverside, California Liquid Limit= n/a 21.06%
Boring #: P1 Plastic Limit= n/a Fineness Modulus Sample Moisture
Depth: 20’ Plasticity Index= n/a 1.92 3.8%
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 uUs Metric Passing Passing Max Min
6.00" 150.00 100.0% #4 4.750 99.2% 99.2%
4.00" 100.00 100.0% #8 2.360 91.6% 91.6%
3.00" 75.00 100.0% #10 2.000 86.9%
2.50" 63.00 100.0% #16 1.180 76.1% 76.1%
2.00" 50.00 100.0% #20 0.850 68.0%
1.75" 45.00 100.0% #30 0.600 61.9% 61.9%
1.50" 37.50 100.0% #40 0.425 53.5%
1.25" 31.50 100.0% #50 0.300 47.4% 47.4%
1.00" 25.00 100.0% 100.0% #60 0.250 42.3%
7/8" 22.40 100.0% #80 0.180 35.1%
3/4" 19.00 100.0% 100.0% #100 0.150 32.0% 32.0%
5/8" 16.00 100.0% #140 0.106 25.6%
1/2" 12.50 100.0% 100.0% #170 0.090 23.2%
3/8" 9.50 100.0% 100.0% #200 0.075 21.1% 21.1%
1/4" 6.30 99.5% #270 0.053
#4 4,75 99.2% 99.2%
Copyright |Spears Engineering & Technical Services PS, 1996-2004

GeoMat Testing Laboratories, Inc.
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APN 263-060-022

Project No. 16175-02

Riverside, California July 23, 2019
LABORATORY TEST RESULTS
U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results
100% 20 5 4 3 1% Y% v % #4 10 16 2030 40 50 100 200 0%
90% \ 10%
80% \ 20%
L 10% 30%
E AN S
‘o 60% 40% ©
2 ] \ =
2z 50% 50%
2 0% | \ 60% O
3 , N 3
o 30% 0, o
< | \ 70% g
20% N 80% °
10% 90%
0% = = ‘ = = 100%
100 100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Cobbles Cravels Sands Silts Clays
Coarse Fine Coarse Medium | Fine
Date : 07/18/19 D,o = 0.04 Classification % Gravel
Sample #: D3p = 0.15 SM, Silty Sand 3.63%
Sample ID: P2 Dgo = 0.62 % Sand
Source: Bulk Cc.=0.96 Specifications 77.46%
Project: APN 263-060-022 Cy-= 15.60 custom specs 1 % Silt & Clay
Location: Riverside, California Liquid Limit= n/a 18.91%
Boring #: P2 Plastic Limit= n/a Fineness Modulus Sample Moisture
Depth: 15' Plasticity Index= n/a 211 2.4%
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 uUs Metric Passing Passing Max Min
6.00" 150.00 100.0% #4 4.750 96.4% 96.4%
4.00" 100.00 100.0% #8 2.360 85.8% 85.8%
3.00" 75.00 100.0% #10 2.000 81.6%
2.50" 63.00 100.0% #16 1.180 72.1% 72.1%
2.00" 50.00 100.0% #20 0.850 65.0%
1.75" 45.00 100.0% #30 0.600 59.6% 59.6%
1.50" 37.50 100.0% #40 0.425 51.2%
1.25" 31.50 100.0% #50 0.300 45.2% 45.2%
1.00" 25.00 100.0% 100.0% #60 0.250 40.0%
7/8" 22.40 100.0% #80 0.180 32.8%
3/4" 19.00 100.0% 100.0% #100 0.150 29.6% 29.6%
5/8" 16.00 100.0% #140 0.106 23.3%
1/2" 12.50 100.0% 100.0% #170 0.090 21.1%
3/8" 9.50 100.0% 100.0% #200 0.075 18.9% 18.9%
1/4" 6.30 97.6% #270 0.053
#4 4,75 96.4% 96.4%
Copyright |Spears Engineering & Technical Services PS, 1996-2004

GeoMat Testing Laboratories, Inc.
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APN: 263-060-022
Riverside, California

Project No. 16175-02
July 29, 2019

Seepage Pit Percolation Data Sheet P-1
Date Excavated: 7/18/2019 Depth of Test Hole (ft): 20
Presoak Date: 7/24/2019 Diameter of Test Hole (in): 8
Test Date: 7/25/2019 Percolation Tested by: AA
Sandy Soil Criteria Test
Sandy soil criteria is met when 2 consecutive measurements show that more than half the wetted depth seeps away in less than 25 min.
el Time Time Init. Water | Final Water Total Drop Average Q Pit MPI
rial No.
(min) (hr) Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (ft) (gal/ft?/day) 180/Q
1
2
If sandy soil criteria is met, presoak for 2 hours and begin test (10 minute readings for at least 1 hour). If sandy soil criteria is not met, presoak test hole and return the
next day for testing (30 minute readings for at least 6 hours).
Percolation Testing
- Time Time Init. Water | Final Water Total Drop Average Q Pit MPI
ime
(min) (hr) Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (ft) (gal/ft*/day) 180/Q
828 30 0.50 4.0 10.0 20 6.0 13.0 5.5 32.5
0:00
030 30 0.50 4.0 9.5 20 55 13.3 5.0 36.1
0:00
030 30 0.50 4.0 9.4 20 5.4 13.3 4.9 36.9
0:00
030 30 0.50 4.0 9.4 20 5.4 13.3 4.9 36.9
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
030 30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:00
30 0.50 4.0 9.0 20 5.0 135 4.4 40.5
0:30
Septic System Based on This Field Test Only*
Tank (gal) | Pit Dia. (ft) | Pit Inlet (ft) [Pit Depth (ft] No. of Pits | Tot Pit Depth
3500 6 1 42 9 6
*This is not the final recommendations for the system. Refer to report for final septic system recommendations.
GeoMat Testing Laboratories, Inc. Appendix D



APN: 263-060-022
Riverside, California

Project No. 16175-02
July 29, 2019

Seepage Pit Percolation Data Sheet P-2
Date Excavated: 7/18/2019 Depth of Test Hole (ft): 15
Presoak Date: 7/25/2019 Diameter of Test Hole (in): 8
Test Date: 7/26/2019 Percolation Tested by: AA
Sandy Soil Criteria Test
Sandy soil criteria is met when 2 consecutive measurements show that more than half the wetted depth seeps away in less than 25 min.
el Time Time Init. Water | Final Water Total Drop Average Q Pit MPI
MO miny | () | Depth(f) | Depth (fy | Depthft) | (fo) Depth (f) | (gal/ft2iday) | 180/Q
1
2

next day for testing (30 minute readings for at least 6 hours).

Percolation Testing

If sandy soil criteria is met, presoak for 2 hours and begin test (10 minute readings for at least 1 hour). If sandy soil criteria is not met, presoak test hole and return the

- Time Time Init. Water | Final Water Total Drop Average Q Pit MPI
ime
(min) (hr) Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (ft) (gal/ft*/day) 180/Q

828 30 0.50 4.0 6.0 14.8 2.0 9.8 24 73.5

0:00

030 30 0.50 4.0 5.9 14.8 1.9 9.9 23 77.8

0:00

030 30 0.50 4.0 6.0 14.8 2.0 9.8 24 73.5

0:00

030 30 0.50 4.0 6.0 14.8 2.0 9.8 24 73.5

0:00

030 30 0.50 4.0 5.8 14.8 1.8 9.9 2.2 82.5

0:00

030 30 0.50 4.0 5.8 14.8 1.8 9.9 2.2 82.5

0:00

030 30 0.50 4.0 5.8 14.8 1.8 9.9 2.2 82.5

0:00

030 30 0.50 4.0 5.8 14.8 1.8 9.9 2.2 82.5

0:00

0:30 30 0.50 4.0 5.8 14.6 1.8 9.7 2.2 80.8

0:00

0:30 30 0.50 4.0 5.8 14.6 1.8 9.7 2.2 80.8

0:00

0:30 30 0.50 4.0 5.8 14.6 1.8 9.7 2.2 80.8

0:00

30 0.50 4.0 5.8 14.6 1.8 9.7 2.2 80.8
0:30
Septic System Based on This Field Test Only*
Tank (gal) | Pit Dia. (ft) | Pit Inlet (ft) [Pit Depth (ft] No. of Pits | Tot Pit Depth
3500 6 1 86 9 11
*This is not the final recommendations for the system. Refer to report for final septic system recommendations.

GeoMat Testing Laboratories, Inc.
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MANAGEMENT SUMMARY

The applicant, Darrell Butler for KB Development, is proposing to develop three currently vacant
parcels (Assessor Parcel Numbers 263-060-022, -024, and -026) immediately south of the
Sycamore Canyon Wilderness Park in the City of Riverside (City), Riverside County (County),
California for the Sycamore Hills Distribution Center Project (Project). The Project will include
the construction of two warehouses and associated site improvements, and the establishment of a
trailhead parking lot for access to the Sycamore Canyon Wilderness Park and access to Alessandro
Boulevard to the south through Restricted Property of natural land.

March Joint Powers Authority (MJPA) currently owns the land and is currently under contract with
the applicant for the purchase and development of the land. As subcontracted by Ruth Villalobos
& Associates, Inc., Applied EarthWorks, Inc. (/) completed a paleontological resource assessment
for the Project in accordance with the California Environmental Quality Act (CEQA), for which
the City is the lead agency.

This report summarizes the methods and results of &A’s paleontological resource assessment and
provides Project-specific management recommendations. While the Historic Preservation Element
of the City’s General Plan includes Policy HP-1.3 for the protection of paleontological resources,
no specific guidelines for resource sensitivity and management are provided. As such, ZE’s
recommendations are based on the guidelines specified in the County’s General Plan, which
include a paleontological sensitivity map of Riverside County as well as management
recommendations. Z’s paleontology staff meet the qualifications standards of the Society of
Vertebrate Paleontology (SVP).

/E’s paleontological resource assessment was completed through desktop and field efforts. First,
/E reviewed relevant literature and geologic maps as well as collections records maintained by the
Natural History Museum of Los Angeles County. The purposes of the desktop reviews were to
identify known presence or suspected likelihood of fossiliferous geologic units mapped on the
ground surface, if any, and those buried at unknown depths beneath the Project area, if any. As the
region is well known for vertebrate fossils, the museum records search was conducted specifically
for vertebrate fossil localities. Following these desktop studies, /£ conducted a field survey during
which an £ paleontologist visually inspected the ground surface of the Project area to record the
presence of exposed fossils, if any, and to evaluate all nearby geologic exposures, if any, for their
potential to contain significant fossils in the subsurface of the Project area. Using the results of the
desktop studies and field survey, /£ determined the paleontological resource potential of the Project
area in accordance with the County’s guidelines.

Published geologic maps indicate the ground surface of the Project area consists of plutonic and
medium- to high-grade metamorphic bedrock, both of which do not normally yield fossils.
Museum records indicate no previously recorded vertebrate fossil localities within the Project area
or from the types of rocks mapped within its boundaries. As a result, the County assigned a Low
level of paleontological sensitivity to the entire Project area. Since & found no paleontological
resources in or nearby the Project area during the field survey, £ concurs with the County’s Low
paleontological sensitivity ranking.

Paleontological Resource Assessment for the Sycamore Hills Distribution Center Project iii



During the field survey, £ observed the majority of the Project area is obscured by vegetation.
Where the surface geology is visible, £’s paleontologist observed plutonic rocks characteristic of
the Val Verde tonalite in addition to sparse outcrops of weathered schist. Consequently, £
concludes geological conditions conducive to fossil preservation are absent within the Project area
and there is a Low likelihood of impacting scientifically significant fossils as a result of ground-
disturbing activities associated with Project construction.

Per County of Riverside guidelines for areas with Low paleontological potential, £ does not
recommend mitigation unless a fossil is encountered during ground-disturbing construction
activities. If an unanticipated on-site fossil is discovered, all ground-disturbing activities within
the area of the find will be ceased and the applicant will retain a paleontologist who meets the
SVP’s qualifications standards for Project Paleontologist to oversee the documentation of the
extent and potential significance of the finds as well as recovery efforts. Ground-disturbing
activities may resume in the area of the finds at the discretion of the Project Paleontologist. If the
fossils are significant per the SVP’s criteria, then paleontological monitoring will be conducted on
an as-needed basis for further ground-disturbing activities in the Project area. By implementing
these measures, adverse impacts to paleontological resources can be reduced to a less than
significant level pursuant to the requirements of CEQA.
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1
INTRODUCTION

Under contract to Ruth Villalobos & Associates, Inc. (RVA), Applied EarthWorks, Inc. (&)
completed a paleontological resource assessment for the Sycamore Hills Distribution Center
Project (Project) in the City of Riverside (City), Riverside County (County), California (Figure 1-
1). This report summarizes the methods and results of &£’s assessment and provides Project-
specific management recommendations. The City is the lead agency for compliance with the
California Environmental Quality Act (CEQA). &£ conducted this assessment in accordance with
the professional standards and guidelines set forth by the County (2015a, 2015b). £’s paleontology
staff meet the qualifications standards of the Society of Vertebrate Paleontology (SVP, 2010).

11 PROJECT BACKGROUND AND DESCRIPTION

The Project area currently consists of three contiguous vacant parcels: Assessor Parcel Numbers
263-060-022, -024, and -026, which encompass approximately 48.64 (gross) acres in the City.
Specifically, it is mapped within Sections 8 and 9 of Township 3 South, Range 4 West on the
Riverside East (1967, photo revised 1980), California 7.5’ U.S. Geological Survey (USGS)
topographic quadrangle (Figure 1-2). The Project area is bordered to the south by East Alessandro
Boulevard, to the west by Barton Street and the Metropolitan Water District Water Treatment Plant,
and to the north by the Sycamore Canyon Wilderness Park, with unimproved privately owned land
directly to the east. Currently, the Project area consists of hilly land that is vacant, covered mostly
with non-native grassland and native riparian scrub.

The Project will subdivide the three parcels into two numbered parcels (Parcels 1 and 2) and three
lettered parcels (Parcels A, B, and C). Building A, a 400,000 square foot warehouse, will be
constructed on Parcel 1, while Building B, a 203,100 square foot warehouse, will be constructed
on Parcel 2. Associated improvements include parking, fire lanes, fencing and walls (including
retaining walls), landscaping, and water quality treatment areas.

Parcel A and Parcel B include existing Restricted Property of natural land with a supporting
jurisdictional feature totaling approximately 11.6 acres. A 0.67-acre driveway will be constructed
through the Restricted Property to provide street access from Alessandro Boulevard to Parcel 1,
which would reduce the Restricted Property to 10.93 acres. However, 1.44 acres will be added to
Parcel A to mitigate this loss, resulting in a total of 12.37 acres of Restricted Property — a net gain
of 0.77 acres. A proposed Conservation Easement will be placed over the amended 12.37 acres of
Restricted Property. A 1.18-acre trailhead parking lot is proposed on Parcel C for access to the
Sycamore Canyon Wilderness Park. Improvements include a parking lot, sidewalk, shade
structure, bike rack, drinking fountain, fencing, and a fire department and access gate. Parcel C
will be dedicated to the City.

The design for Building A results in cut areas up to 15 feet in depth and fill areas as much as 12
feet thick; however, over-excavation is not expected to exceed 3 feet in depth. Excess excavated
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material will be utilized for the construction of Building B. The design for Building B results in
cut areas up to 16 feet deep and fill areas as much as 8 feet thick; over-excavation also is not
expected to exceed 3 feet in depth.
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1.2 PURPOSE OF INVESTIGATION

The purpose of this paleontological resource assessment is to (1) identify the geologic units
exposed within the Project area and those likely buried beneath the Project area at unknown depths,
(2) assess the paleontological sensitivity of the geologic units, (3) evaluate whether the Project has
the potential to adversely impact scientifically significant paleontological resources, and (4)
provide Project-specific mitigation measures to be implemented during Project construction.

1.3 REPORT ORGANIZATION

This report documents the results of Z£’s paleontological resource assessment efforts in the Project
area. Chapter 1 has introduced the scope of work, identified the Project location, described the
Project, and defined the purpose of the investigation. Chapter 2 outlines the regulatory framework
governing the Project. Chapter 3 presents the paleontological sensitivity criteria and resource
sensitivity guidelines used for this assessment. Chapter 4 describes the methods employed, and
Chapter 5 provides details about the geology and paleontology of the Project area. The results of
the museum records search, field survey, and paleontological sensitivity assessment are discussed
in Chapter 6. Management recommendations are presented in Chapter 7 and references cited are
listed in Chapter 8.
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2
REGULATORY FRAMEWORK

Paleontological resources (i.e., fossils) are nonrenewable scientific resources, because when
destroyed they cannot be replaced. As such, paleontological resources are afforded protection
under various federal, state, and local laws and regulations. The laws and regulations that pertain
to the proposed Project are briefly discussed in this chapter.

2.1  CALIFORNIA ENVIRONMENTAL QUALITY ACT

Construction of the Project requires discretionary permits and authorization from the City; thus,
the Project is subject to the Guidelines for Implementation of CEQA (California Code of
Regulations, Title 14, Chapter 3) Section 15002(a)(3), which states among the basic purposes of
CEQA is the intention to “prevent significant, avoidable damage to the environment by requiring
changes in projects through the use of alternatives or mitigation measures when the governmental
agency finds the changes to be feasible.” CEQA Guidelines Section 15366(3)(b) further states, “a
city or county will have jurisdiction by law with respect to a project when the city or county having
primary jurisdiction over the area involved is (1) the site of the project; (2) the area in which the
major environmental effects will occur; and/or (3) the area in which reside those citizens most
directly concerned by any such environmental effects.” Under this provision, the City is the lead
agency for CEQA.

The CEQA requires detailed studies that analyze the environmental effects of a proposed project.
If a project is determined to have a potential significant environmental effect, the act requires that
alternative plans and mitigation measures be considered. Specifically, in Section VII(f) of
Appendix G of the CEQA 2019 Guidelines, the Environmental Checklist Form, the question is
posed, “Will the project directly or indirectly destroy a unique paleontological resource or site or
unique geologic feature?” If paleontological resources are identified as being within the proposed
project area, the sponsoring agency must take those resources into consideration when evaluating
project effects. The level of consideration may vary with the importance of the resource.

2.2 RIVERSIDE COUNTY

Paleontological resources are also addressed at a county level. The Multipurpose Open Space (OS)
Element of the County’s General Plan includes a paleontological sensitivity map of Riverside County
(County of Riverside 2015b:Figure OS-8) as well as several policies covering paleontological
resources (County of Riverside 2015b:0S-51):

OS 19.6: Whenever existing information indicates that a site proposed for development has
high paleontological sensitivity as shown on Figure OS-8, paleontological resource impact
mitigation program (PRIMP) shall be filed with the Riverside County Geologist prior to site
grading. The PRIMP shall specify the steps to be taken to mitigate impacts to
paleontological resources.

Paleontological Resource Assessment for the Sycamore Hills Distribution Center Project 6



OS 19.7: Whenever existing information indicates that a site proposed for development has
low paleontological sensitivity as shown on Figure OS-8, no direct mitigation is required
unless a fossil is encountered during site development. Should a fossil be encountered, the
Riverside County Geologist shall be notified and a paleontologist shall be retained by the
project proponent. The paleontologist shall document the extent and potential significance
of the paleontological resources on the site and establish appropriate mitigation measures
for further site development.

OS 19.8: Whenever existing information indicates that a site proposed for development has
undetermined paleontological sensitivity as shown on Figure OS-8, a report shall be filed
with the Riverside County Geologist documenting the extent and potential significance of
the paleontological resources on site and identifying mitigation measures for the fossil and
for impacts to significant paleontological resources prior to approval of that department.

OS 19.9: Whenever paleontological resources are found, the County Geologist shall direct
them to a facility within Riverside County for their curation, including the Western Science
Center in the City of Hemet.

These policies discuss appropriate measures to be taken depending on sensitivity category, as well
as the treatment of paleontological resources that are found during mitigation.

2.3 CITY OF RIVERSIDE GENERAL PLAN

The Historic Preservation Element of the Riverside General Plan 2025, Objective HP-1 (City of
Riverside, 2012:HP-25-26) also aims to protect paleontological resources:

e Policy HP-1.3: The City shall protect sites of archaeological and paleontological significance and
ensure compliance with all applicable State and federal cultural resources protection and

management laws in its planning and project review process.

As this policy refers to other applicable protection and management laws for guidance, ZE adopts
OS 19.6-19.9 of the County’s General Plan for this assessment.
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3
PALEONTOLOGICAL RESOURCE ASSESSMENT GUIDELINES

Protection of paleontological resources requires assessment of the potential for rocks to contain
significant paleontological resources that could be directly or indirectly impacted or destroyed
during Project development, and the formulation and implementation of management measures to
mitigate these impacts.

3.1 DEFINITION OF PALEONTOLOGICAL RESOURCES AND SIGNIFICANCE
CRITERIA

Paleontological resources are defined by the Society of Vertebrate Paleontologists (SVP) (2010)
as fossils and fossiliferous deposits. Fossils are the evidence of once-living organisms as preserved
in the rock record. They include both the lithified remains of ancient plants and animals and the
traces thereof (trackways, imprints, burrows, etc.). In general, fossils are considered to be greater
than 5,000 years old (older than middle Holocene) and are typically preserved in sedimentary
rocks. Although uncommon, certain volcanic rocks and low-grade metamorphic rocks may be
fossiliferous if formed under certain conditions (SVP, 2010).

Well-preserved and identifiable individual fossils are considered significant paleontological
resources if they are a type specimen, rare, a complete specimen, or part of an important diverse
fossil assemblage. Of particular importance are fossils found in situ, or undisturbed from their
primary geologic context. These fossils are important, because they are used to examine
evolutionary relationships, provide insight on the development of and interaction between
biological communities, establish time scales for geologic studies, and for many other scientific
purposes, including investigation into paleoenvironments and paleoclimates (Scott and Springer,
2003; SVP, 2010). Among the various types of fossils, intact and in situ vertebrate fossils are
usually assigned a greater significance than other types as they are comparatively rare.
Consequently, more attention tends to be placed on the recovery of vertebrate fossils than other

types.
3.2 PALEONTOLOGICAL RESOURCE SENSITIVITY AND GUIDELINES

Most professional paleontologists in California adhere to guidelines set forth by the SVP (2010),
unless others are available (e.g., Riverside County, U.S. Bureau of Land Management). Riverside
County has developed its own guidelines that establish detailed protocols for the assessment of the
paleontological sensitivity of a project area and outline measures to follow in order to mitigate
adverse impacts to known or unknown fossil resources during project development (County of
Riverside, 2015a, 2015b).

Following the County’s established process, baseline information gathered during a
paleontological resource assessment is used to assign the paleontological sensitivity of the
geologic unit(s) (or members thereof) exposed at or distributed across the ground surface of a
project area in addition to those thought to be underlying a project area at depth. It should be noted
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that surface geology is not always indicative of subsurface geology or the potential for
paleontological resources. For instance, an area whose surface geology is mapped as non-
fossiliferous sediments may cover fossil-rich Pleistocene sediments. Also, an area mapped as
granite may be covered by fossil-rich Pleistocene sediments. Thus, actual paleontological
sensitivity across a project area ultimately can be determined only through a combination of
desktop and field efforts.

According to the County’s (2015a) classification system, paleontological sensitivity is assigned to
one of four categories—Low, Undetermined, and High (A and B) Potential. The criteria for each

sensitivity classification, and the corresponding mitigation recommendations, are summarized in
Table 3-1.
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Table 3-1

Paleontological Sensitivity Classification

Resource Potential

Criteria

Mitigation Recommendations

Low Lands for which previous field surveys and Mitigation is not typically required unless a
documentation demonstrate as having a low potential ~ fossil is encountered during site development.
for containing significant paleontological resources If a fossil is encountered, the County Geologist
subject to adverse impacts. The mapping of low shall be notified, and a paleontologist shall be
potential was determined based on actual retained by the project proponent. In such
documentation and was not generalized to cover all cases, the paleontologist shall document the
areas of a particular rock unit on a geologic map. extent and potential significance of the

paleontological resources on the site and
establish appropriate mitigation measures for
further site development.

Undetermined Areas underlain by sedimentary rocks for which A field survey is required prior to the
literature or unpublished studies are not available commencement of construction activities by a
have undetermined potential for containing qualified vertebrate paleontologist to assess the
significant paleontological resources. unit’s paleontological potential as either High

or Low.

High Sedimentary rock units with high potential for The qualified paleontologist approved by the

containing significant non-renewable paleontological
resources include rock units in which vertebrate or
significant invertebrate fossils have been found or
determined likely to be present. These units include,
but are not limited to, sedimentary formations which
contain significant non-renewable paleontological
resources anywhere within their geographical extent
and sedimentary rock units temporally or
lithologically suitable for the preservation of fossils.
High sensitivity includes not only the potential for
yielding abundant vertebrate fossils, but also for
production of a few significant fossils that may
provide new and significant data. High sensitivity
areas are mapped as either “High A” or “High B,”
according to the following criteria:

High Sensitivity A (Ha): Based on geologic
formations or mapped rock units that are known to
contain or have the correct age and depositional
conditions to contain significant paleontological
resources. These include rocks of Silurian or
Devonian age and younger that have potential to
contain remains of fossil fish, and Mesozoic and
Cenozoic rocks that contain fossilized body elements
and trace fossils such as tracks, nests and eggs.

High Sensitivity B (Hb): Equivalent to High A, but
is based on the occurrence of fossils at a specified
depth below the surface. This category indicates
fossils that are likely to be encountered at or below 4
feet of depth and may be impacted during
construction activities.

County (“Project Paleontologist™) will create
and implement a project-specific
paleontological resource impact mitigation
program (PRIMP) to be approved by the
County Geologist prior to the issuance of a
grading permit. Construction monitoring and
details covering the treatment of fossil
discoveries are included in the PRIMP. Any
significant specimens discovered will need to
be prepared, identified, and curated into a
museum. A final report documenting the
significance of the finds will also be required.

Source: County of Riverside (2015a).
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4
METHODS

The following section summarizes the desktop and field methods that A used to assess
paleontological sensitivity of the Project area.

41  LITERATURE REVIEW AND RECORDS SEARCH

Chemical and physical weathering processes often cause the breakdown of bedrock, which results
in natural materials from which a soil can be created through the process of pedogenesis (Boggs,
2012). Although many factors govern the thickness of the soil, it typically obscures the underlying
geologic deposits. Intact and in situ paleontological resources are not found in the soil layer.
Therefore, in order to ascertain whether a particular project area has the potential for significant
paleontological resources in the subsurface, it is necessary to review relevant scientific literature
and geologic maps to ascertain the underlying geology and stratigraphy of the area. Furthermore,
in order to delineate the boundaries of paleontological sensitivity, it is necessary to determine the
extent of the entire geologic unit because paleontological sensitivity is not limited to surface
exposures of fossil material.

In order to determine whether fossil localities have been discovered previously within a project
area or a particular rock unit, a desktop study is completed. &£’s study involved examination of
readily available geologic maps (Morton et al., 2001) and professional publications (Norris and
Webb, 1976; Boucot and Rumble, 1980) as well as a search of pertinent museum repositories for
fossil localities within and near the Project area. As the region is known for its abundant vertebrate
fossil discoveries, a museum records search for vertebrate fossil localities was conducted at the
Natural History Museum of Los Angeles County (NHMLAC).

4.2 FIELDWORK

A’s Project Paleontologist Christopher Shi completed a pedestrian reconnaissance field survey of
the Project area on September 20, 2018. He accomplished the field survey by visually inspecting
the ground surface within the Project area while looking for exposed fossils. He also evaluated the
potential for preserved fossil material in the subsurface by examining the lithology and distribution
of geologic outcrops throughout the Project area.

Shi walked in a zigzag pattern from the southwest corner to the northeast corner of the Project area
for comprehensive coverage. In all but the southeast portion of the Project area where dense
vegetation hindered close-interval examination of the ground surface, the survey interval of each
transect was generally 15-20 feet. Shi closely examined all locations in which the ground surface
was not obscured and geologic outcrops were visible.

In addition to conducting the field survey, Christopher Shi wrote this paleontological resource
assessment report while Cari Inoway provided GIS mapping of the figures under his direction. &£’s
Paleontology Program Manager, Dr. Amy Ollendorf, oversaw the paleontological resource
assessment and completed quality assurance/quality control throughout.
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Shi meets the SVP’s (2010) standards for Qualified Professional Paleontologist. He has a graduate
degree in geology and possesses familiarity and proficiency with paleontology, sedimentology,
and stratigraphy, as well as over 2 years of paleontological monitoring experience in California.
Ollendorf has interdisciplinary graduate degrees involving geology and a bachelor’s degree in
geology, all of which focused on paleontological subject matter. She is a Registered Professional
Archaeologist (RPA #12588) with 35 years of environmental compliance experience.
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5
GEOLOGY AND PALEONTOLOGY

5.1 REGIONAL GEOLOGY

The Project area is located within the northeastern part of the geologically complex Peninsular
Ranges geomorphic province. The Peninsular Ranges are a northwest-southeast oriented complex
of blocks that extend 125 miles from the Transverse Ranges and Los Angeles Basin to the tip of
Baja California. The Peninsular Ranges are bounded to the east by the Colorado Desert and range
in width from 30 to 100 miles (Norris and Webb, 1976). The Project area is approximately 3.5
miles northeast of Lake Mathews and 1.5 miles southwest of Box Springs Mountain, within the
central part of the Perris Block, a relatively stable rectangular structural unit positioned between
the Elsinore and San Jacinto fault zones (Morton et al., 2001). The geology in the vicinity of the
Project area consists largely of Cretaceous plutonic rocks that are part of the composite Peninsular
Ranges batholith (Morton et al., 2001).

5.2 GEOLOGY AND PALEONTOLOGY OF THE PROJECT AREA

The Project area is mapped at a scale of 1:24,000 by Morton et al. (2001). According to this
published map, surface exposures of Cretaceous plutonic rocks intermixed with older, possibly
Paleozoic metamorphic and plutonic rocks are distributed across the Project area (Figure 5-1). The
geologic units that occur in the Project area are described in the following sections.

5.2.1 Val Verde tonalite (Kvt)

Much of the Project area consists of biotite-hornblende tonalite, the principal plutonic rock type
of the Val Verde pluton. The tonalite is a relatively weathered, homogeneous, gray granitic rock
that is mostly massive and occasionally foliated. Fossils are not found in plutonic rocks, which
formed from cooled magma within Earth’s mantle.

522 Intermixed Paleozoic(?') metamorphic and Paleozoic(?)-Cretaceous plutonic
rocks (KgP:)

The Val Verde tonalite intrudes an elongate northwest-southeast oriented mass of older, possibly
Paleozoic schist, gneiss, and granitic rocks (mostly tonalite and granodiorite). A portion of this
intermixed mass occurs in the northeast region of the Project area. Although certain low-grade
metamorphic rocks such as slate can occasionally preserve fossils, schist and gneiss are medium-
to high-grade metamorphic rocks that have undergone extreme heat and pressure during formation.
As such, most fossils originally preserved in their precursor rocks would have been destroyed or
rendered unrecognizable. Medium- to high-grade metamorphic rocks therefore do not typically

! Morton et al. (2001) describes these units with question marks because their ages have not been studied and
confirmed.
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yield fossils, although some rare discoveries have been reported (e.g., brachiopod fossils from
schist and quartzite) (Boucot and Rumble, 1980).
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Figure 5-1 Geologic units in the Project area.
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6
RESULTS AND ANALYSIS

The following section summarizes the results and analyses from &’s desktop and field efforts.
6.1 MUSEUM RECORDS SEARCH RESULTS

The NHMLAC search yielded no records for previously identified vertebrate localities within the
Project area or within similar geologic units elsewhere. Furthermore, McLeod (2018) states that
the igneous and metamorphic rock types present in the Project area would not contain any
recognizable fossils.

6.2 FIELD RESULTS

The ground surface of the Project area is largely undisturbed with the exception of on-site bike and
hiking trails throughout (Figure 6-1). As also can be seen in this photo, ground visibility is poor
(less than 10 percent) with much of it obscured by vegetation consisting of non-native grasses and
native riparian scrub, approximately 1-3 feet in height. The thickness of the soil layer is presently
unknown, though inferred to be thin due to the abundance of flat-lying bedrock exposures that
crop out throughout the relatively low-relief surface topography of the Project area. However, the
soil layer does appear to thicken in the southeast portion of the Project area where bedrock
exposures are slightly less abundant and taller vegetation includes trees over 10 feet in height
(Figure 6-2).

Figure 6-1  Overview of Project area showing bike and hiking trails, facing east.
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Figure 6-2  Southeast portion of the Project area with tall vegetation, facing east.

Most of the outcrops consist of gray, homogeneous, massive granitic rocks characteristic of the
Val Verde tonalite (Figure 6-3). Small outcrops of weathered schist from the intermixed
metamorphic and plutonic rocks also were observed near the northeast portion of the Project area
(Figure 6-4). £ did not encounter any paleontological resources or sedimentary deposits conducive
to fossil preservation in any parts of the Project area.

6.3 DETERMINATION OF PALEONTOLOGICAL RESOURCE POTENTIAL FOR
GEOLOGIC UNITS WITHIN THE PROJECT AREA

Based on the published paleontological sensitivity map (County of Riverside, 2015b) and the other
sources utilized in A’s desktop study, the Project area consists of geologic units with Low
paleontological resource potential (Figure 6-5). Both the Val Verde tonalite and the intermixed
metamorphic and plutonic rocks mapped in the Project area (Morton et al., 2001) are very unlikely
to preserve recognizable fossils. Furthermore, a robust depositional environment in which fossils
could be preserved appears unlikely within the Project area.
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Figure 6-3  Tonalite outcrop, facing west.

Figure 6-4  Schist outcrop, facing west.
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Figure 6-5 Paleontological sensitivity of the Project area.
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RECOMMENDATIONS

Low sensitivity geologic units are mapped from surface exposures in and near the Project area
(County of Riverside, 2015b; Morton et al., 2001). The other sources in &A’s desktop review and
A’s field survey support this finding. The field survey, in fact, confirms the Project area and
immediate vicinity are covered by extensive bedrock derived from the composite Peninsular
Ranges batholith. Recognizable fossils are very unlikely in the plutonic and metamorphic bedrock.
A’s field survey also found it unlikely that a robust sedimentary depositional environment in which
fossils could be preserved could be present above the bedrock in the Project area.

The present study indicates Project-related ground disturbance likely will not impact significant
paleontological resources in the Project area. Consistent with County of Riverside (2015a, 2015b)
guidelines for Low paleontological sensitivity, £ does not recommend mitigation unless a fossil
is encountered during Project construction. If an unanticipated on-site fossil is discovered during
construction, all ground-disturbing activities within the area of the find will be ceased and the
applicant will retain a paleontologist who meets the SVP’s qualifications standards for Project
Paleontologist to oversee the documentation of the extent and potential significance of the finds as
well as recovery efforts. Ground-disturbing activities may resume in the area of the finds at the
discretion of the Project Paleontologist. If the fossils are significant per the SVP’s (2010) criteria,
then paleontological monitoring will be conducted on an as-needed basis for further ground-
disturbing activities in the Project area. By implementing these measures, adverse impacts to
paleontological resources can be reduced to a less than significant level pursuant to the
requirements of CEQA.
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