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A Brief Introduction

The Regional Municipal Separate Stormwater Sewer System (MS4) Permit?! requires that a Project-Specific
WQMP be prepared for all development projects within the Santa Margarita Region (SMR) that meet the
‘Priority Development Project’ categories and thresholds listed in the SMR Water Quality Management
Plan (WQPM). This Project-Specific WQMP Template for Development Projects in the Santa Margarita
Region has been prepared to help document compliance and prepare a WQMP submittal. Below is a
flowchart for the layout of this Template that will provide the steps required to document compliance.

Section A Section B Section C
 Project and Site Information * Optimize Site Utilization (LID ¢ Delineate Drainage
« |dentification of LID and Principles) Management Areas (DMAs)
Hydromodification
requirements, if any
Section E

¢ Technical Feasibility

* Implement Hydromodification
BMPs

. o)
. . o)
. . o)

Section G Section H Section |

¢ Implement Trash Capture
BMPs

* Specify Source Control BMPs  Cordinate Submittal w/Other

Site Plans

. o)
. o)
. o)

Appendices Section K Section J

e Placeholders for supporting
material

* Acronyms, Abbreviations, and
Definitions

® Operation, Maintenance, and
Funding

Section F
¢ Document Alternative
Compliance Measures

—_— Y i ~— . ~—J

Section D
e Technical Feasibility
¢ Implement LID BMPs

. o)
. o)
. o)

1 Order No. R9-2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100, NPDES No. CAS0109266, National Pollutant Discharge
Elimination System (NPDES) Permit and Waste Discharge Requirements for Discharges from the MS4s Draining the Watersheds within the San
Diego Region, California Regional Water Quality Control Board, May 8, 2013.
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OWNER'’S CERTIFICATION

This Project-Specific WQMP has been prepared for <Owner's Name> by <Preparer's Name> for the <Project Name>
project.

This WQMP is intended to comply with the requirements of the City of Wildomar for Wildomar Municipal Code Ch.
13.12 which includes the requirement for the preparation and implementation of a Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of storm water Best Management Practices until such time as this responsibility is formally transferred
to a subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees,
tenants, maintenance and service contractors, or any other party (or parties) having responsibility for implementing
portions of this WQMP. At least one copy of this WQMP will be maintained at the project site or project office in
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned
is aware that implementation of this WQMP is enforceable under the City of Wildomar Water Quality Ordinance
(Wildomar Municipal Code Ch. 13.12).

"l, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted
and that the WQMP will be transferred to future successors in interest."”

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER'’S CERTIFICATION

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control Best
Management Practices (BMPs) in this plan meet the requirements of Regional Water Quality Control Board Order
No. R9-2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100.”

02/14/2020
Preparer’s Signature Date
Virgil C. Aoanan Principal
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure:
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Section A: Project and Site Information

Use the table below to compile and summarize basic site information that will be important for completing

subsequent steps. Subsections A.1 through A.4 provide additional detail on documentation of additional

project and site information.

PROJECT INFORMATION

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s)

Proposed or Potential SIC Code(s)

Existing Impervious Area of Project Footprint (SF)

Total area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement
Total Project Area (ac)

Does the project consist of offsite road improvements?

Does the project propose to construct unpaved roads?

Is the project part of a larger common plan of development (phased project)?

Is the project exempt from Hydromodification Performance Standards?

Does the project propose the use of Alternative Compliance to satisfy BMP requirements?
(note, alternative compliance is not allowed for coarse sediment performance standards)
Has preparation of Project-Specific WQMP included coordination with other site plans?
EXISTING SITE CHARACTERISTICS

Is the project located within any Multi-Species Habitat Conservation Plan area (MSHCP
Criteria Cell?)

Are there any natural hydrologic features on the project site?

Is a Geotechnical Report attached?

If no Geotech. Report, list the Natural Resources Conservation Service (NRCS) soils type(s)
present on the site (A, B, C and/or D)

Type of PDP: New Development

Type of Project: Commercial

Planning Area: Insert Planning Area if known

Community Name: Insert Community Name if known

Development Name: Insert Development Name if known

PROJECT LOCATION

Latitude & Longitude (DMS): 33.613041, -117.263527

Project Watershed and Sub-Watershed: Santa Margarita River
Murrieta Creek

24-Hour 85 Percentile Storm Depth (inches): 0.70

Is project subject to Hydromodification requirements? Xy [ ]N (Select based on Section A.3)

APN(s): 367180057

Map Book and Page No.: Insert text here

Medical Office Building
6324

0

230,040

8.7

Ly XN
Ly XN
Oy [N
L]y XN

]y XN
Xy [N
[ly XN

]y [N
Xy [N
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A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the Project vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in
Appendix 2. At a minimum, your WQMP Site Plan should include the following:

e Vicinity and location maps e Source Control BMPs

e Parcel Boundary and Project Footprint e Site Design BMPs

e Existing and Proposed Topography e Buildings, Roof Lines, Downspouts

e Drainage Management Areas (DMAs) e Impervious Surfaces

e Proposed Structural Best Management e Pervious Surfaces (i.e. Landscaping)
Practices (BMPs) e Standard Labeling

e Drainage Paths
e Drainage infrastructure, inlets, overflows

Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Copermittee plan reviewer
must be able to easily analyze your Project utilizing this template and its associated site plans and maps.
Complete the checklists in Appendix 1 to verify that all exhibits and components are included.

A.2 Identify Receiving Waters

Using Table A-1 below, list in order of upstream to downstream, the Receiving Waters that the Project
site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any),
designated Beneficial Uses, and proximity, if any, to a RARE Beneficial Use. Include a map of the Receiving
Waters in Appendix 1. This map should identify the path of the storm water discharged from the site all
the way to the outlet of the Santa Margarita River to the Pacific Ocean. Use the most recent 303(d) list
available from the State Water Resources Control Board Website.
(http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/)

Table A-1 Identification of Receiving Waters

Receiving Designated Proximity to RARE
USEPA Approved 303(d) List Impairments . -

Waters PP (d) P Beneficial Uses Beneficial Use
. Chlorpyrifos, Copper, Indicator Bacteria, Iron, MUN, AGR, IND, PROC, REC2, .

M ta Creek 12 Mil

urrieta tree Manganese, Nitrogen, Phosphorus, Toxicity WARM, WILD es

Santa Margarita Indicator Bacteria, Iron, Manganese, Nitrogen, MUN, AGR, IND, REC1, REC2, 18.2 Miles

River (Upper) Phosphorus, Toxicity WARM, COLD, WILD, RARE '

Santa Margarita Benthic Community Effects, Chlorpyrifos, Indicator MUN, AGR, IND, REC1, REC2, 19.2 Miles

River (Lower) Bacteria, Nitrogen, Phosphorus, Toxicity WARM, COLD, WILD, RARE '

Santa Margarita Eutrophic REC1, REC2, EST, WILD, RARE,

Lagoon P MAR, MIGR, SPWN
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A.3 Drainage System Susceptibility to Hydromodification

Using Table A-2 below, list in order of the point of discharge at the project site down to the Santa Margarita River?,
each drainage system or receiving water that the project site is tributary to. Continue to fill each row with the
material of the drainage system, and any exemption (if applicable). Based on the results, summarize the applicable
hydromodification performance standards that will be documented in Section E. Exempted categories of receiving
waters include:

e  Existing storm drains that discharge directly to water storage reservoirs, lakes, or enclosed embayments,
or

e  Conveyance channels whose bed and bank are concrete lined all the way from the point of discharge to
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

e  Other water bodies identified in an approved Watershed Management Area Analysis (WMAA) (See Exhibit
G to the WQMP)

Include a map exhibiting each drainage system and the associated susceptibility in Appendix 1.

Table A-2 Identification of Susceptibility to Hydromodification

. . . e - . Hydromodification
Drainage System Drainage System Material Hydromodification Exemption v Exempt

1y XN

Murrieta Creek Natural Forming, Soil NONE

Insert name and Identify either (1) the type of material of Insert exemption justification for the 2" |:| Y |:| N

length (in miles) of bed and bank for open channels; or (2) the receiving water may qualify for. If none,

2nd drainage system material of storm drain pipes and conduits insert NONE.

Insert name and Identify either (1) the type of material of Insert exemption justification for the 3 D Y D N

length (in miles) of 3rd bed and bank for open channels; or (2) the receiving water may qualify for. If none,

drainage system material of storm drain pipes and conduits insert NONE.

Summary of Performance Standards

[] Hydromodification Exempt — Select if “Y” is selected in the Hydromodification Exempt column above, project is
exempt from hydromodification requirements.

X] Not Exempt-Select if “N” is selected in any row of the Hydromodification Exempt column above. Project is
subject to hydrologic control requirements and may be subject to sediment supply requirements.

A.4 Additional Permits/Approvals required for the Project:

Table A-3 Other Applicable Permits

Agency Permit Required

[y XN
[y XN
[y XN

State Department of Fish and Game, 1602 Streambed Alteration Agreement

State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification

US Army Corps of Engineers, Clean Water Act Section 404 Permit

2 Refer to Exhibit G of the WQMP for a map of exempt and potentially exempt areas. These maps are from the
Draft SMR WMAA as of January 5, 2018 and will be replaced upon acceptance of the SMR WMAA.

-2-
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US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion [y [N
Statewide Construction General Permit Coverage |Z| Y |:| N
Statewide Industrial General Permit Coverage [y XN
Western Riverside Multiple Species Habitat Conservation Plan (MSHCP) Consistency Approval
(e.g., Joint Project Review (JPR), Determination of Biological Equivalent or Superior | [_]Y XN
Preservation (DBESP))
Other (please list in the space below as required,

(p P quired) v XN

If yes is answered to any of the questions above, the Copermittee may require proof of approval/coverage
from those agencies as applicable including documentation of any associated requirements that may

affect this Project-Specific WQMP.
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Section B: Optimize Site Utilization (LID Principles)

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design. For example, constraints might include impermeable soils,
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability,
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns.
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable
parcels, easements and landscape amenities including open space and buffers (which can double as
locations for LID Bioretention BMPs), and differences in elevation (which can provide hydraulic head).
Prepare a brief narrative for each of the site optimization strategies described below. This narrative will
help you as you proceed with your Low Impact Development (LID) design and explain your design
decisions to others.

Apply the following LID Principles to the layout of the Priority Development Project (PDP) to the extent
they are applicable and feasible. Putting thought upfront about how best to organize the various elements
of a site can help to significantly reduce the PDP's potential impact on the environment and reduce the
number and size of Structural LID BMPs that must be implemented. Integrate opportunities to
accommodate the following LID Principles within the preliminary PDP site layout to maximize
implementation of LID Principles.

Site Optimization

Complete checklist below to determine applicable Site Design BMPs for your site.
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Project- Specific WQMP Site Design BMP Checklist

The following questions below are based upon Section 3.2 of the SMR WQMP will help you determine how to best
optimize your site and subsequently identify opportunities and/or constraints, and document compliance.

SITE DESIGN REQUIREMENTS

Answer the following questions below by indicating “Yes,” “No,” or “N/A” (Not Applicable). Justify all “No” and “N/A”
answers by inserting a narrative at the end of the section. The narrative should include identification and justification of
any constraints that would prevent the use of those categories of LID BMPs. Upon identifying Site Design BMP
opportunities, include these on your WQMP Site plan in Appendix 1.

Did you identify and preserve existing drainage patterns?

Integrating existing drainage patterns into the site plan helps to maintain the time of
concentration and infiltration rates of runoff, decreasing peak flows, and may also help
preserve the contribution of Critical Coarse Sediment (i.e., Bed Sediment Supply) from the PDP
to the Receiving Water. Preserve existing drainage patterns by:

e Minimizing unnecessary site grading that would eliminate small depressions, where
appropriate add additional “micro” storage throughout the site landscaping.

X Yes [INo [IN/A e  Where possible conform the PDP site layout along natural landforms, avoid excessive
grading and disturbance of vegetation and soils, preserve or replicate the sites
natural drainage features and patterns.

e Set back PDP improvements from creeks, wetlands, riparian habitats and any other
natural water bodies.

e Use existing and proposed site drainage patterns as a natural design element, rather
than using expensive impervious conveyance systems. Use depressed landscaped
areas, vegetated buffers, and bioretention areas as amenities and focal points within
the site and landscape design.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Detention Pond BMP is put in place to mitigate any runoff from proposed development and comply with
hydromodification.

Did you identify and protect existing vegetation?

Identify any areas containing dense native vegetation or well-established trees, and try to
avoid disturbing these areas. Soils with thick, undisturbed vegetation have a much higher
capacity to store and infiltrate runoff than do disturbed soils. Reestablishment of a mature
vegetative community may take decades. Sensitive areas, such as streams and floodplains
should also be avoided.

[Jyes [ 1No XIN/A

e Define the development envelope and protected areas, identifying areas that are
most suitable for development and areas that should be left undisturbed.

e  Establish setbacks and buffer zones surrounding sensitive areas.

e Preserve significant trees and other natural vegetation where possible.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Geotechnical Report does not identify any vegetation or significant trees of note.
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Project- Specific WQMP Site Design BMP Checklist

[Jyes [ INo XIN/A

Did you identify and preserve natural infiltration capacity?

A key component of LID is taking advantage of a site's natural infiltration and storage capacity.
A site survey and geotechnical investigation can help define areas with high potential for

infiltration and surface storage.

e Identify opportunities to locate LID Principles and Structural BMPs in highly pervious
areas. Doing so will maximize infiltration and limit the amount of runoff generated.

e Concentrate development on portions of the site with less permeable soils, and
preserve areas that can promote infiltration.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.

In conjunction with both the Geotechnical Report and the Hydrologic Soils Group Map For Wildomar, the site
was identified as having soils that are not conductive for infiltration.

implemented on the site.

Xlyes [ INo []N/A

Did you minimize impervious area?

Look for opportunities to limit impervious cover through identification of the smallest possible

land area that can be practically impacted or disturbed during site development.

e Limit overall coverage of paving and roofs. This can be accomplished by designing
compact, taller structures, narrower and shorter streets and sidewalks, clustering

buildings and sharing driveways, smaller parking lots (fewer stalls, smaller stalls, and

more efficient lanes), and indoor or underground parking.
e Inventory planned impervious areas on your preliminary site plan. Identify where

permeable pavements, or other permeable materials, such as crushed aggregate, turf

block, permeable modular blocks, pervious concrete or pervious asphalt could be
substituted for impervious concrete or asphalt paving. This will help reduce the
amount of Runoff that may need to be addressed through Structural BMPs.

e Examine site layout and circulation patterns and identify areas where landscaping can

be substituted for pavement, such as for overflow parking.
e Consider green roofs. Green roofs are roofing systems that provide a layer of
soil/vegetative cover over a waterproofing membrane. A green roof mimics pre-

development conditions by filtering, absorbing, and evapotranspiring precipitation to

help manage the effects of an otherwise impervious rooftop.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
The development was designed to minimize impervious area and add landscape wherever possible.

Other BMP mitigation shall be
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Project- Specific WQMP Site Design BMP Checklist

Kves [INo [IN/A

Did you identify and disperse runoff to adjacent pervious areas or small collection areas?
Look for opportunities to direct runoff from impervious areas to adjacent landscaping, other
pervious areas, or small collection areas where such runoff may be retained. This is sometimes
referred to as reducing Directly Connected Impervious Areas.

Direct roof runoff into landscaped areas such as medians, parking islands, planter
boxes, etc., and/or areas of pervious paving. Instead of having landscaped areas
raised above the surrounding impervious areas, design them as depressed areas that
can receive Runoff from adjacent impervious pavement. For example, a lawn or
garden depressed 3"-4" below surrounding walkways or driveways provides a simple
but quite functional landscape design element.

Detain and retain runoff throughout the site. On flatter sites, smaller Structural BMPs
may be interspersed in landscaped areas among the buildings and paving.

On hillside sites, drainage from upper areas may be collected in conventional catch
basins and piped to landscaped areas and LID BMPs and/or Hydrologic Control BMPs
in lower areas. Low retaining walls may also be used to create terraces that can
accommodate LID BMPs. Wherever possible, direct drainage from landscaped slopes
offsite and not to impervious surfaces like parking lots.

Reduce curb maintenance and provide for allowances for curb cuts.

Design landscaped areas or other pervious areas to receive and infiltrate runoff from
nearby impervious areas.

Use Tree Wells to intercept, infiltrate, and evapotranspire precipitation and runoff
before it reaches structural BMPs. Tree wells can be used to limit the size of Drainage
Management Areas that must be treated by structural BMPs. Guidelines for Tree
Wells are included in the Tree Well Fact Sheet in the LID BMP Design Handbook.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
All runoff generated by the impervious areas and adjacent undevelop landscape are taken into account and
routed to a detention pond BMP.

[Jyes [ 1No XIN/A

Did you utilize native or drought tolerant species in site landscaping?

Wherever possible, use native or drought tolerant species within site landscaping instead of
alternatives. These plants are uniquely suited to local soils and climate and can reduce the
overall demands for potable water use associated with irrigation.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Landscape options to be determined at a later time.
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Project- Specific WQMP Site Design BMP Checklist

Did implement harvest and use of runoff?

Under the Regional MS4 Permit, Harvest and Use BMPs must be employed to reduce runoff on
any site where they are applicable and feasible. However, Harvest and Use BMPs are effective
for retention of stormwater runoff only when there is adequate demand for non-potable water
during the wet season. If demand for non-potable water is not sufficiently large, the actual
retention of stormwater runoff will be diminished during larger storms or during back-to-back
storms.

For the purposes of planning level Harvest and Use BMP feasibility screening, Harvest and Use
is only considered to be a feasible if the total average wet season demand for non-potable water
is sufficiently large to use the entire DCV within 72 hours. If the average wet season demand for
non-potable water is not sufficiently large to use the entire DCV within 72 hours, then Harvest
and Use is not considered to be feasible and need not be considered further.

[ves [No [IN/A The general feasibility and applicability of Harvest and Use BMPs should consider:

e Any downstream impacts related to water rights that could arise from capturing
storm water (not common).

e  Conflicts with recycled water used — where the project is conditioned to use recycled
water for irrigation, this should be given priority over storm water capture as it is a
year-round supply of water.

e Code Compliance - If a particular use of captured storm water, and/or available
methods for storage of captured storm water would be contrary to building codes in
effect at the time of approval of the preliminary Project-Specific WQMP, then an
evaluation of harvesting and use for that use would not be required.

e Wet season demand — the applicant shall demonstrate, to the acceptance of the
[Insert Jurisdiction], that there is adequate demand for harvested water during the
wet season to drain the system in a reasonable amount of time.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Proposed BMP for the site is biofiltration with an underdrain due to infeasibility of infiltration.

Did you keep the runoff from sediment producing pervious area hydrologically separate from
developed areas that require treatment?

[Jves XINo []N/A Pervious area that qualify as self-treating areas or off-site open space should be kept separate
from drainage to structural BMPs whenever possible. This helps limit the required size of
structural BMPs, helps avoid impacts to sediment supply, and helps reduce clogging risk to
BMPs.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.

As part of the effort for complying with hydromodification, we are routing runoff from the development and
runon from adjacent undeveloped areas to our proposed BMP. Our pretreatment BMP will be sized to treat
what is required for LID and have an overflow for excess storm water.
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Section C: Delineate Drainage Management Areas (DMAs)

This section provides streamlined guidance and documentation of the DMA delineation and
categorization process, for additional information refer to the procedure in Section 3.3 of the SMR WQMP
which discusses the methods of delineating and mapping your project site into individual DMAs. Complete
Steps 1 to 4 to successfully delineate and categorize DMAs.

Step 1: Identify Surface Types and Drainage Pathways

Carefully delineate pervious areas and impervious areas (including roofs) throughout site and identify
overland flow paths and above ground and below ground conveyances. Also identify common points (such
as BMPs) that these areas drain to.

Step 2: DMA Delineation

Use the information in Step 1 to divide the entire PDP site into individual, discrete DMAs. Typically, lines
delineating DMAs follow grade breaks and roof ridge lines. Where possible, establish separate DMAs for
each surface type (e.g., landscaping, pervious paving, or roofs). Assign each DMA a unique code and
determine its size in square feet. The total area of your site should total the sum of all of your DMAs
(unless water from outside the project limits comingles with water from inside the project limits, i.e. run-
on). Complete Table C-1

Table C-1 DMA Identification

DMA Name or Identification | Surface Type(s)! Area (Sq. Ft.) DMA Type
1 - Roof Impervious 28,445
2 —Roads Impervious 103,586
3- Sldew.alks Imperv!ous 29,795 To be
4 — Parking Impervious 68,215 Determined
5 — Landscape Pervious 39,204 .
6 — Detention Pond Pervious 38,638 in Step 3
7 -Soil D Pervious 36,590
8 —Soil D Pervious 34,412
Add Columns as Needed

Step 3: DMA Classification

Determine how drainage from each DMA will be handled by using information from Steps 1 and 2 and by
completing Steps 3.A to 3.C. Each DMA will be classified as one of the following four types:

e Type ‘A’: Self-Treating Areas: ° Type ‘C’: Areas Draining to Self-Retaining Areas
o Type ‘B’: Self-Retaining Areas ° Type ‘D’: Areas Draining to BMPs

Step 3.A - Identify Type ‘A’ Self-Treating Area

Indicate if the DMAs meet the following criteria by answering “Yes” or “No”.

Area is undisturbed from their natural condition OR restored with Native
|E Yes |:| No . I .
and/or California Friendly vegetative covers.
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Area is irrigated, if at all, with appropriate low water use irrigation systems

|:|Yes |E No

to prevent irrigation runoff.

Runoff from the area will not comingle with runoff from the developed
[ ]Yes [X]No portion of the site, or across other landscaped areas that do not meet the
above criteria.

If all answers indicate “Yes,” complete Table C-2 to document the DMAs that are classified as Self-Treating
Areas.

Table C-2 Type ‘A, Self-Treating Areas

DMA Name or Identification Area (Sq. Ft.) Stabilization Type Irrigation Type (if any)

Step 3.B — Identify Type ‘B’ Self-Retaining Area and Type ‘C’ Areas Draining to Self-Retaining Areas

Type ‘B’ Self-Retaining Area: A Self-Retaining Area is shallowly depressed 'micro infiltration' areas
designed to retain the Design Storm rainfall that reaches the area, without producing any Runoff.

Indicate if the DMAs meet the following criteria by answering “Yes,” “No,” or “N/A”.

X Yes [ ]No[ ] N/A Slopes will be graded toward the center of the pervious area.
X Yes [ ]No [ ] N/A Soils will be freely draining to not create vector or nuisance conditions.

< Yes []No []N/A Inlet eIevatiF)ns of area/overflow drains, if an‘y, should be clearly specified
to be three inches or more above the low point to promote ponding.

Pervious pavements (e.g., crushed stone, porous asphalt, pervious

concrete, or permeable pavers) can be self-retaining when constructed with
[]ves [X] No [ ] N/A P pavers) car & )

a gravel base course four or more inches deep below any underdrain

discharge elevation.

If all answers indicate “Yes,” DMAs may be categorized as Type ‘B’, proceed to identify Type ‘C’ Areas
Draining to Self-Retaining Areas.

Type ‘C’ Areas Draining to Self-Retaining Areas: Runoff from impervious or partially pervious areas can be
managed by routing it to Self-Retaining Areas consistent with the LID Principle discussed in SMR WQMP
Section 3.2.5 for 'Dispersing Runoff to Adjacent Pervious Areas'.

Indicate if the DMAs meet the following criteria by answering “Yes” or “No”.

The drainage from the tributary area must be directed to and dispersed
D Yes [ No within the Self-Retaining Area.
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X]Yes [ ]No

If all answers indicate “Yes,” DMAs may be categorized as Type ‘C’.

Area must be designed to retain the entire Design Storm runoff without
flowing offsite.

Complete Table C-3 and Table C-4 to identify Type ‘B’ Self-Retaining Areas and Type ‘C’ Areas Draining to
Self-Retaining Areas.

Table C-3 Type ‘B’, Self-Retaining Areas

Self-Retaining Area

Type ‘C’ DMAs that are draining to the Self-Retaining

Area
Area Storm

(square Depth [C] from Table | Required Retention Depth

DMA - feet) (inches) C-4= (inches)
Post-project (D] = [B] + [B][c]
Name/ ID | surface type (Al (B] DMA Name / ID (] [4]
Detention

38,638 0.70

B/6 Pond ’

Table C-4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA

o £
a - o “ .
2 5% | 88 | %3

Pt o )
S < © s 8 2 & Area (square
< 3 g £ Product feet) Ratio
= - g 32

[A] [B] [CI=[Alx[B] || DMA name /ID (D] [C)/ID]

-18 -
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Note: (See Section 3.3 of SMR WQMP) Ensure that partially pervious areas draining to a Self-Retaining area do not exceed the
following ratio:

2
(Impervious Fraction) '

(Tributary Area: Self-Retaining Area)

Step 3.C - Identify Type ‘D’ Areas Draining to BMPs

Areas draining to BMPs are those that could not be fully managed through LID Principles (DMA Types A
through C) and will instead drain to an LID BMP and/or a Conventional Treatment BMP designed to
manage water quality impacts from that area, and Hydromodification where necessary.

Complete Table C-5 to document which DMAs are classified as Areas Draining to BMPs

Table C-5 Type ‘D’, Areas Draining to BMPs

DMA Name or ID BMP Name or ID Receiving Runoff from DMA
1 — Roof Biofiltration with No Infiltration
2 —Roads Biofiltration with No Infiltration
3 —Sidewalks Biofiltration with No Infiltration
4 — Parking Biofiltration with No Infiltration
5 — Landscape Biofiltration with No Infiltration
7 —Soil D Biofiltration with No Infiltration
8 —Soil D Biofiltration with No Infiltration

Note: More than one DMA may drain to a single LID BMP; however, one DMA may not drain to
more than one BMP.

-19-
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Section D: Implement LID BMPs

The Regional MS4 Permit requires the use of LID BMPs to provide retention or treatment of the DCV and
includes a BMP hierarchy which requires Full Retention BMPs (Priority 1) to be considered before
Biofiltration BMPs (Priority 2) and Flow-Through Treatment BMPs and Alternative Compliance BMPs
(Priority 3). LID BMP selection must be based on technical feasibility and should be considered early in the
site planning and design process. Use this section to document the selection of LID BMPs for each DMA.
Note that feasibility is based on the DMA scale and may vary between DMAs based on site conditions.

D.1 Full Infiltration Applicability

An assessment of the feasibility of utilizing full infiltration BMPs is required for all projects, except where
it can be shown that site design LID principals fully retain the DCV (i.e., all DMAs are Type A, B, or C), or
where Harvest and Use BMPs fully retain the DCV. Check the following box if applicable:

[] site design LID principals fully retain the DCV (i.e., all DMAs are Type A, B, or C), (Proceed to
Section E).
If the above box remains unchecked, perform a site-specific evaluation of the feasibility of Infiltration
BMPs using each of the applicable criteria identified in Chapter 2.3.3 of the SMR WQMP and complete the
remainder of Section D.1.

Geotechnical Report

A Geotechnical Report or Phase | Environmental Site Assessment may be required by the Copermittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Copermittee, at their discretion, may not require a geotechnical report for small projects as described in
Chapter 2 of the SMR WQMP. If a geotechnical report has been prepared, include it in Appendix 3. In
addition, if a Phase | Environmental Site Assessment has been prepared, include it in Appendix 4.

Infiltration Feasibility

Table D-1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the SMR WQMP in Chapter 2.3.3. Check the appropriate box for each
qguestion and then list affected DMAs as applicable. If additional space is needed, add a row below the
corresponding answer.
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Table D-1 Infiltration Feasibility

Downstream Impacts (SMR WQMP Section 2.3.3.a)

effective and/or safe infiltration?

Does the project site... YES | NO
..have any DMAs where infiltration would negatively impact downstream water rights or other Beneficial Uses3? X
If Yes, list affected DMAs:
Groundwater Protection (SMR WQMP Section 2.3.3.b)
Does the project site... YES | NO
...have any DMAs with industrial, and other land uses that pose a high threat to water quality, which cannot be X
treated by Bioretention BMPs? Or have DMAs with active industrial process areas?
If Yes, list affected DMAs:
...have any DMAs with a seasonal high groundwater mark shallower than 10 feet? X |
If Yes, list affected DMAs: All
...have any DMAs located within 100 feet horizontally of a water supply well? | X
If Yes, list affected DMAs:
...have any DMAs that would restrict BMP locations to within a 2:1 (horizontal: vertical) influence line extending X
from any septic leach line?
If Yes, list affected DMAs:
...have any DMAs been evaluated by a licensed Geotechnical Engineer, Hydrogeologist, or Environmental Engineer, X
who has concluded that the soils do not have adequate physical and chemical characteristics for the
protection of groundwater, and has treatment provided by amended media layers in Bioretention BMPs been
considered in evaluating this factor?
If Yes, list affected DMAs:
Public Safety and Offsite Improvements (SMR WQMP Section 2.3.3.c)
Does the project site... YES | NO
...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater
could have a negative impact?
If Yes, list affected DMAs:
Infiltration Characteristics For LID BMPs (SMR WQMP Section 2.3.3.d)
Does the project site... YES | NO
...have factored infiltration rates of less than 0.8 inches / hour? X
(Note: on a case-by-case basis, the City may allow a factor of safety as low as 1.0 to support selection of full
infiltration BMPs. Therefore, measured infiltration rates could be as low as 0.8 in/hr to support full infiltration. A
higher factor of safety would be required for design in accordance with the LID BMP Deign Handbook).
If Yes, list affected DMAs: Al
Cut/Fill Conditions (SMR WQMP Section 2.3.3.e)
Does the project site... YES | NO
...have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final X
infiltration surface?
If Yes, list affected DMAs:
Other Site-Specific Factors (SMR WQMP Section 2.3.3.f)
Does the project site... YES | NO
...have DMAs where the geotechnical investigation discovered other site-specific factors that would preclude X

Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs that rely solely on
infiltration should not be used for those DMAs and you should proceed to the assessment for Biofiltration
BMPs below. Biofiltration BMPs that provide partial infiltration may still be feasible and should be

3 Such a condition must be substantiated by sufficient modeling to demonstrate an impact and would be subject to
[Insert Jurisdiction] discretion. There is not a standardized method for assessing this criterion. Water rights

evaluations should be site-specific.
-21-
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assessed in Section D.2. Summarize concerns identified in the Geotechnical Report, if any, that resulted
in a “YES” response above in the table below.

Table D-2 Geotechnical Concerns for Onsite Infiltration

Type of Geotechnical Concern DMAs Feasible (By Name or ID) DMA:s Infeasible (By Name or ID)

Collapsible Soil

Expansive Soil

Slopes

Liquefaction

All DMAs

Other

D.2 Biofiltration Applicability

This section should document the applicability of biofiltration BMPs for Type D DMAs that are not feasible
for full infiltration BMPs. The key decisions to be documented in this section include:

1. Are biofiltration BMPs with partial infiltration feasible?

a.

Biofiltration BMPs must be designed to maximize incidental infiltration via a partial
infiltration design unless it is demonstrated that this design is not feasible.

These designs can be used at sites with low infiltration rates where other feasibility
factors do not preclude incidental infiltration.

Document summary in Table D-3.

2. If not, what are the factors that require the use of biofiltration with no infiltration? This may

include:
a.
b.
C.
d.

e.

f.

Geotechnical hazards

Water rights issues

Water balance issues

Soil contamination or groundwater quality issues
Very low infiltration rates (factored rates < 0.1 in/hr)

Other factors, demonstrated to the acceptance of the City

If this applies to any DMAs, then rationale must be documented in Table D-3.

3. Are biofiltration BMPs infeasible?

a.

If yes, then provide a site-specific analysis demonstrating the technical infeasibility of all
LID BMPs has been performed and is included in Appendix 5. If you plan to submit an
analysis demonstrating the technical infeasibility of LID BMPs, request a pre-submittal
meeting with the Copermittee with jurisdiction over the Project site to discuss this

option. Proceed to Section F to document your alternative compliance measures.
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Table D-3 Evaluation of Biofiltration BMP Feasibility

Is Partial/
Incidental
Infiltration
Allowable? Basis for Infeasibility of Partial Infiltration (provide summary and
DMA ID (Y/N) include supporting basis if partial infiltration not feasible)
All N Very low infiltration rates, shallow groundwater table,

potential for liquefaction.

Proprietary Biofiltration BMP Approval Criteria

If the project will use proprietary BMPs as biofiltration BMPs, then this section is completed to document
that the proprietary BMPs are selected in accordance with Section 2.3.7 of the SMR WQMP. Proprietary
Biofiltration BMPs must meet both of the following approval criteria:

1. Approval Criteria for All Proprietary BMPs, and
2. Acceptance Criteria for Proprietary Biofiltration BMPs.

When the use of proprietary biofiltration BMPs is proposed to meet the Pollutant Control performance
standards, use Table D-4 to document that appropriate approval criteria have been met for the proposed
BMPs. Add additional rows to document approval criteria are met for each type of BMP proposed.

Table D-4 Proprietary BMP Approval Requirement Summary

Proposed Proprietary

Biofiltration BMP Approval Criteria Notes/Comments

|:| Proposed BMP has an active TAPE Insert text here
GULD Certification for the project
pollutants of concern? or equivalent 3™
party demonstrated performance.

|:| The BMP is used in a manner Insert text here
consistent with manufacturer guidelines
and conditions of its third-party
certification.

Insert BMP Name and

Manufacturer Here [ ] The BMP includes biological features | Describe features here.

including vegetation supported by
engineered or other growing media.

|:| The BMP is designed to maximize Describe supplemental retention
infiltration, or supplemental infiltration | practices if applicable.

is provided to achieve retention
equivalent to Biofiltration with Partial
Infiltration BMPs if factored infiltration
rate is between 0.1 and 0.8 inches/hour.

4 Use Table F-1 and F-2 to identify and document the pollutants of concern and include these tables in Appendix 5.
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|:| The BMP is sized using one of two List sizing method used, resulting size
Biofiltration LID sizing options in Section | (i.e. volume or flow), and provided size
2.3.2 of the SRM WQMP. (for proposed unit)

D.3 Feasibility Assessment Summaries

From the Infiltration, Biofiltration with Partial Infiltration and Biofiltration with No Infiltration Sections
above, complete Table D-5 below to summarize which LID BMPs are technically feasible, and which are
not, based upon the established hierarchy.

Table D-5 LID Prioritization Summary Matrix

LID BMP Hierarchy

2. Biofiltration 3. Biofiltration No LID (Alternative
with Partial with No Compliance)
DMA Name/ID 1. Infiltration Infiltration Infiltration
1 - Roof
2 —Roads
3 —Sidewalks
4 — Parking

5 — Landscape

6 — Detention
Pond

7 —Soil D

8 —Soil D

L0 OOOOos
I I
LX) XXX
L0 OOOOos

For those DMAs where LID BMPs are not feasible, provide a narrative in Table D-6 below summarizing
why they are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section
F below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA
must pass through the LID BMP hierarchy before alternative compliance measures may be considered.

This is based on the clarification letter titled “San Diego Water Board’s Expectations of Documentation to
Support a Determination of Priority Development Project Infiltration Infeasibility” (April 28, 2017, Via
email from San Diego Regional Water Quality Control Board to San Diego County Municipal Storm Water
Copermittees®).

Table D-6 Summary of Infeasibility Documentation
Narrative Summary (include reference to applicable appendix/attachment/report,
Question as applicable)

a) When in the entitlement
process did a
geotechnical engineer
analyze the site for
infiltration feasibility?

b) When in the entitlement
process were other

5 http://www.projectcleanwater.org/download/pdp-infiltration-infeasibility/
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investigations conducted
(e.g., groundwater
quality, water rights) to
evaluate infiltration
feasibility?

What was the scope and
results of testing, if
conducted, or rationale
for why testing was not
needed to reach
findings?

d)

What public health and
safety requirements
affected infiltration
locations?

e)

What were the
conclusions and
recommendations of the
geotechnical engineer
and/or other professional
responsible for other
investigations?

f)

What was the history of
design discussions
between the permittee
and applicant for the
proposed project,
resulting in the final
design determination
related locations feasible
for infiltration?

What site design
alternatives were
considered to achieve
infiltration or partial
infiltration on site?

h)

What physical
impairments (i.e., fire
road egress, public safety
considerations, utilities)
and public safety
concerns influenced site
layout and infiltration
feasibility?

What LID Principles (site
design BMPs) were
included in the project
site design?
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D.4 LID BMP Sizing

Each LID BMP must be designed to ensure that the DCV will be captured by the selected BMPs with no
discharge to the storm drain or surface waters during the DCV size storm. Infiltration BMPs must at
minimum be sized to capture the DCV to achieve pollutant control requirements.

Biofiltration BMPs must at a minimum be sized to:

e Treat 1.5 times the DCV not reliably retained on site using a volume-base or flow-based sizing
method, or

e Include static storage volume, including pore spaces and pre-filter detention volume, at least 0.75
times the portion of the DCV not reliably retained on site.

First, calculate the DCV for each LID BMP using the Veuwpr worksheet in Appendix F of the LID BMP Design
Handbook. Second, design the LID BMP to meet the required Vewpe using the methods included in Section
3 of the LID BMP Design Handbook. Utilize the worksheets found in the LID BMP Design Handbook or
consult with the Copermittee to assist you in correctly sizing your LID BMPs. Use Table D-7 below to
document the DCV for each LID BMP. Provide the completed design procedure sheets for each LID BMP
in Appendix 6. You may add additional rows to the table below as needed.

Table D-7 DCV Calculations for LID BMPs

Post- DMA
DMA Project Effective DMA Areas x »
DMA (square Surface Impervious | Runoff | Runoff Enter BVIP Name / Identifier Here
Type/ID | feet) Type Fraction, I Factor Factor
[A] (B] [C] [A] x [C]
1 28444.68 Roof 1 0.89 25372.65
2 103585.68 Roads 1 0.89 92398.42
3 29795.04 | sidewalks 1 0.89 26577.18
5 39204 Landscape 0.1 0.11 4330.40
6 38637.72 Detention 0.110458 | 4267.85 Proposed
Pond 0.1 Design Volume
7 36590.4 Soil D 0.4 0.28 | 10234.77 | Storm on Plans
= Depth | DCV, Vswp (cubic
34412.4 Soil D 0.4 0.28 | 9625.56 | (in) (cubic feet) feet)
Ar=Z[A] 378884.88 2=233655 | 0.70 [F] = 11,053 | 16,767.5

[B], [C] is obtained as described in Section 2.6.1.b of the SMR WQMP
[E] is obtained from Exhibit A in the SMR WQMP
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6.

Complete Table D-8 below to document the Design Capture Volume and the Proposed Volume for each
LID BMP. You can add rows to the table as needed. Alternatively, the Santa Margarita Hydrology Model
(SMRHM) can be used to size LID BMPs to address the DCV and, if applicable, to size Hydrologic Control
BMPs to meet the Hydrologic Performance Standard described in the SMR WQMP, as identified in

Section E.
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Table D-8 LID BMP Sizing

BMP Name / DMA No.
ID

BMP Type / Description

Design Capture
Volume (ft3)

Proposed Volume
(ft’)

Biofiltration All

Biofiltration with no
Infiltration

11,053

16,767.5

If bioretention will include a capped underdrain, then include sizing calculations demonstrating that the

BMP will meet infiltration sizing requirements with the underdrain capped and also meet biofiltration
sizing requirements if the underdrain is uncapped.
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Section E: Implement Hydrologic Control BMPs and Sediment
Supply BMPs

If a completed Table 1.2 demonstrates that the project is exempt from Hydromodification Performance
Standards, specify N/A and proceed to Section G.

[ ] N/AProject is Exempt from Hydromodification Performance Standards.

If a PDP is not exempt from hydromodification requirements than the PDP must satisfy the requirements
of the performance standards for hydrologic control BMPs and Sediment Supply BMPs. The PDP may
choose to satisfy hydrologic control requirements using onsite or offsite BMPs (i.e. Alternative
Compliance). Sediment supply requirements cannot be met via alternative compliance. If N/A is not
selected above, select one of the two options below and complete the applicable sections.

X] Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control and
Sediment Supply BMPs Onsite (complete Section E).

|:| Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control
Requirements using Alternative Compliance (complete Section F). Selection of this option
must be approved by the Copermittee.

E.1 Hydrologic Control BMP Selection

Capture of the DCV and achievement of the Hydrologic Performance Standard may be met by combined
and/or separate structural BMPs. The user should consider the full suite of Hydrologic Control BMPs to
manage runoff from the post-development condition and meet the Hydrologic Performance Standard
identified in this section.

The Hydrologic Performance Standard consists of matching or reducing the flow duration curve of post-
development conditions to that of pre-existing, naturally occurring conditions, for the range of
geomorphically significant flows (10% of the 2-year runoff event up to the 10-year runoff event). Select
each of the hydrologic control BMP types that are applied to meet the above performance standard on
the site.

X] LD principles as defined in Section 3.2 of the SMR WQMP.
|:| Structural LID BMPs that may be modified or enlarged, if necessary, beyond the DCV.

[ ] Structural Hydrologic Control BMPs that are distinct from the LID BMPs above. The LID BMP
Design Handbook provides information not only on Hydrologic Control BMP design, but also
on BMP design to meet the combined LID requirement and Hydrologic Performance
Standard. The Handbook specifies the type of BMPs that can be used to meet the Hydrologic
Performance Standard.

-28-



City of Wildomar Water Quality Management Plan (WQMP)
Medical Office Building

E.2 Hydrologic Control BMP Sizing

Hydrologic Control BMPs must be designed to ensure that the flow duration curve of the post-
development DMA will not exceed that of the pre-existing, naturally occurring, DMA for the range of
geomorphically significant flows. Using SMRHM, (or another acceptable continuous simulation model if
approved by the Copermittee) the applicant shall demonstrate that the performance of the Hydrologic
Control BMPs complies with the Hydrologic Performance Standard. Complete Table E-1 below and
identify, for each DMA, the type of Hydrologic Control BMP, if the SMRHM model confirmed the
management (ldentified as “passed” in SMRHM), the total volume capacity of the Hydrologic Control BMP,
the Hydrologic Control BMP footprint at top floor elevation, and the drawdown time of the Hydrologic
Control BMP. SMRHM summary reports should be documented in Appendix 7. Refer to the SMRHM
Guidance Document for additional information on SMRHM. You can add rows to the table as needed.

Table E-1 Hydrologic Control BMP Sizing

BMP DMA BMP Type / Description | SMRHM | BMP Volume | BMP Drawdown
Name /ID | No. Passed (ac-ft) Footprint (ac) | time (hr)
Detention | All Detention Pond X 1.753 0.418 N/A

Pond intended for

biofiltration and detain
what is required for
Hydromodification.

NN

If a bioretention BMP with capped underdrain is used and hydromodification requirements apply, then
sizing calculations must demonstrate that the BMP meets flow duration control criteria with the
underdrain capped and uncapped. Both calculations must be included.

E.3 Implement Sediment Supply BMPs

The sediment supply performance standard applies to PDPs for which hydromodification applied that
have the potential to impact Potential Critical Coarse Sediment Yield Areas. Refer to Exhibit G of the
WQMP to determine if there are onsite Potential Critical Coarse Sediment Yield Areas or Potential
Sediment Source Areas. Select one of the two options below and include the Potential Critical Coarse
Sediment Yield Area Exhibit showing your project location in Appendix 7.

|E There are no mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment
Source Areas on the site. The Sediment Supply Performance Standard is met with no further
action.

[ ] There are mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment
Source Areas on the site, the Sediment Supply Performance Standard will be met through
Option 1 or Option 2 below.
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The applicant may refer to Section 3.6.4 of the SMR WQMP for a description of the methodology to meet
the Sediment Supply Performance Standard. Select the applicable compliance pathway and complete the
appropriate sections to demonstrate compliance with the Sediment Supply Performance Standard if the
second box is selected above:

[ ] Avoid impacts related to any PDP activities to Potential Critical Coarse Sediment Yield Areas.
Proceed to Section E.3.1.

[ ] Complete a Site-Specific Critical Coarse Sediment Analysis. Proceed to Section E.3.2.
E.3.1 Option 1: Avoid Potential Critical Coarse Sediment Yield Areas and Potential Sediment Source

Areas

The simplest approach for complying with the Sediment Supply Performance Standard is to avoid impacts
to areas identified as Potential Critical Coarse Sediment Yield Areas or Potential Sediment Supply Areas.
If a portion of PDP is identified as a Potential Critical Coarse Sediment Yield Area or a Potential Sediment
Source Area, that PDP may still achieve compliance with the Sediment Supply Performance Standards if
Potential Critical Coarse Sediment Yield Areas and Potential Sediment Supply Areas are avoided, i.e. areas
are not developed and thereby delivery of Critical Coarse Sediment to the receiving waters is not impeded
by site developments.

Provide a narrative describing how the PDP has avoided impacts to Potential Critical Coarse Sediment
Yield Areas and/or Potential Sediment Source Areas below.

Insert narrative description here

If it is not feasible to avoid these areas, proceed to Option 2 to complete a Site-Specific Critical Coarse
Sediment Analysis.

E.3.2 Option 2: Site-Specific Critical Coarse Sediment Analysis

Perform a stepwise assessment to ensure the maintenance of the pre-project source(s) of Critical Coarse
Sediment (i.e., Bed Sediment Supply):

1. Determine whether the site or a portion of the site is a Significant Source of Bed Sediment Supply
to the Receiving Channel (i.e., an actual verified Critical Coarse Sediment Yield Area);

2. Avoid areas identified as actual verified Critical Coarse Sediment Yield Areas in the PDP design and
maintain pathways for discharge of Bed Sediment Supply from these areas to receiving waters.

Step 1: Identify if the site is an actual verified Critical Coarse Sediment Yield Area supplying Bed Sediment
Supply to the receiving channel

[0 Step 1.A —Is the Bed Sediment of onsite streams similar to that of receiving streams?
Rate the similarity: |:| High

[ ] Medium
[ ] Low
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Results from the geotechnical and sieve analysis to be performed both onsite and in the
receiving channel should be documented in Appendix 7. Of particular interest, the results of the sieve
analysis, the soil erodibility factor, a description of the topographic relief of the project area, and the
lithology of onsite soils should be reported in Appendix 7.

[0 step 1.B — Are onsite streams capable of delivering Bed Sediment Supply from the site, if any, to
the receiving channel?

Rate the potential: [ ] High
[ ] Medium
[ ] Low

Results from the analyses of the sediment delivery potential to the receiving channel should be
documented in Appendix 7 and identify, at a minimum, the Sediment Source, the distance to the receiving
channel, the onsite channel density, the project watershed area, the slope, length, land use, and rainfall
intensity.

[0 step 1.C— Will the receiving channel adversely respond to a change in Bed Sediment Load?

Rate the need for bed sediment supply:

|:| High
[ ] Medium
[ ] Low

Results from the in-stream analysis to be performed both onsite should be documented in Appendix 7.
The analysis should, at a minimum, quantify the bank stability and the degree of incision, provide a
gradation of the Bed Sediment within the receiving channel, and identify if the channel is sediment supply-
limited.

[0 Step 1.D— Summary of Step 1

Summarize in Table E.3 the findings of Step 1 and associate a score (in parenthesis) to each step. The sum
of the three individual scores determines if a stream is a significant contributor to the receiving stream.

e Sumis equal to or greater than eight - Site is a significant source of sediment bed material
— all on-site streams must be preserved or by-passed within the site plan. The applicant
shall proceed to Step 2 for all onsite streams.

e Sum is greater than five but lower than eight. Site is a source of sediment bed material —
some of the on-site streams must be preserved (with identified streams noted). The
applicant shall proceed to Step 2 for the identified streams only.

e Sumisequal to or lower than five. Site is not a significant source of sediment bed material.
The applicant may advance to Section F.
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Table E-2 Triad Assessment Summary

Step Rating Total Score
1.A (] High (3) [ ] Medium (2) []Low (1)

1.B (] High (3) (] Medium (2) []Low (1)

1.C [] High (3) [ ] Medium (2) []Low (1)

Significant Source Rating of Bed Sediment to the receiving channel(s)

Step 2: Avoid Development of Critical Coarse Sediment Yield Areas, Potential Sediment Sources Areas,
and Preserve Pathways for Transport of Bed Sediment Supply to Receiving Waters

Onsite streams identified as a actual verified Critical Coarse Sediment Yield Areas should be avoided in
the site design and transport pathways for Critical Coarse Sediment should be preserved

Check those that apply:

[] The site design does avoid all onsite channels identified as actual verified Critical Coarse Sediment
Yield Areas
AND

[] The drainage design bypasses flow and sediment from onsite upstream drainages identified as actual
verified Critical Coarse Sediment Yield Areas to maintain Critical Coarse Sediment supply to receiving
waters

(If both are yes, the applicant may disregard subsequent steps of Section E.3 and directly advance directly
to Section G).
- Or -

[] The site design does NOT avoid all onsite channels identified as actual verified Critical Coarse Sediment
Yield Areas
OR

[] The project impacts transport pathways of Critical Coarse Sediment from onsite upstream drainages.

(If either of these are the case, the applicant may proceed with the subsequent steps of Section E.3).

Provide in Appendix 7 a site map that identifies all onsite channels and highlights those onsite channels
that were identified as a Significant Source of Bed Sediment. The site map shall demonstrate, if feasible,
that the site design avoids those onsite channels identified as a Significant Source of Bed Sediment. In
addition, the applicant shall describe the characteristics of each onsite channel identified as a Significant
Source of Bed Sediment. If the design plan cannot avoid the onsite channels, please provide a rationale
for each channel individually.
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The site map shall demonstrate that the drainage design bypasses those onsite channels that supply
Critical Coarse Sediment to the receiving channel(s). In addition, the applicant shall describe the
characteristics of each onsite channel identified as an actual verified Critical Coarse Sediment Yield Area.

Identified Channel #1 - Insert narrative description here
Identified Channel #2 - Insert narrative description here

Identified Channel #3 - Insert narrative description here

E.3.3 Sediment Supply BMPs to Result in No Net Impact to Downstream Receiving Waters

If impacts to Critical Coarse Sediment Yield Areas cannot be avoided, sediment supply BMPs must be
implemented such there is no net impact to receiving waters. Sediment supply BMPs may consist of
approaches that permit flux of bed sediment supply from Critical Coarse Sediment Yield Areas within the
project boundary. This approach is subject to acceptance by the [Insert Jurisdiction]. It may require
extensive documentation and analysis by qualified professionals to support this demonstration.

Appendix H of the San Diego Model BMP Design Manual provides additional information on site-specific
investigation of Critical Coarse Sediment Supply areas.

http://www.projectcleanwater.org/download/2018-model-bmp-desigh-manual/

If applicable, insert narrative description here

Documentation of sediment supply BMPs should be detailed in Appendix 7.
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Section F: Alternative Compliance

Alternative Compliance may be used to achieve compliance with pollutant control and/or
hydromodification requirements for a given PDP. Alternative Compliance may be used under two
scenarios, check the applicable box if the PDP is proposing to use Alternative Compliance to satisfy all or
a portion of the Pollutant Control and/or Hydrologic Control requirements (but not sediment supply
requirements)

[ ] Ifitis not feasible to fully implement Infiltration or Biofiltration BMPs at a PDP site, Flow-Through
Treatment Control BMPs may be used to treat pollutants contained in the portion of DCV not
reliably retained on site and Alternative Compliance measures must also be implemented to
mitigate for those pollutants in the DCV that are not retained or removed on site prior to
discharging to a receiving water.

[ ] Alternative Compliance is selected to comply with either pollutant control or hydromodification flow
control requirements even if complying with these requirements is potentially feasible on-site. If
such voluntary Alternative Compliance is implemented, Flow-Through Treatment Control BMPs
must still be used to treat those pollutants in the portion of the DCV not reliably retained on site
prior to discharging to a receiving water.

Refer to Section 2.7 of the SMR WQMP and consult the City for currently available Alternative
Compliance pathways. Coordinate with the Copermittee if electing to participate in Alternative
Compliance and complete the sections below to document implementation of the Flow-Through BMP
component of the program.

F.1 Identify Pollutants of Concern

The purpose of this section is to help you appropriately plan for mitigating your Pollutants of Concern in
lieu of implementing LID BMPs and to document compliance and.

Utilize Table A-1 from Section A, which noted your project’s Receiving Waters, to identify impairments for
Receiving Waters (including downstream receiving waters) by completing Table F-1. Table F-1 includes the
watersheds identified as impaired in the Approved 2010 303(d) list; check box corresponding with the
PDP’s receiving water. The most recent 303(d) lists are available from the State Water Resources Control
Board website:

https://www.waterboards.ca.gov/water issues/programs/tmdl/integrated2010.shtml).https://www.wa
terboards.ca.gov/water _issues/programs/tmdl/integrated2010.shtml.
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Table F-1 Summary of Approved 2010 303(d) listed waterbodies and associated pollutants of concern for the Riverside County
SMR Region and downstream waterbodies.

= 5

‘g o 2 £ §> g g o 'g

| 5| g8 g8 £ | st
Water Body z % 2 o & & T @ L3
[ ]| De Luz Creek X X X
[ ]| Long Canyon Creek X X X
[ ]| Murrieta Creek X X X X
[ ]| Redhawk Channel X X X X X
[ ]| santa Gertudis Creek X X X
|:| Santa Margarita Estuary X
|:| Santa Margarita River (Lower) X X
|:| Santa Margarita River (Upper) X
[ ]| Temecula Creek X X X X X
[ ]| warm Springs Creek X X X X

! Nutrients include nitrogen, phosphorus and eutrophic conditions caused by excess nutrients.
2 Metals includes copper, iron, and manganese.

Use Table F-2 to identify the pollutants identified with the project site. Indicate the applicable PDP
Categories and/or Project Features by checking the boxes that apply. If the identified General Pollutant
Categories are the same as those listed for your Receiving Waters, then these will be your Pollutants of
Concern; check the appropriate box or boxes in the last row.
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Table F-2 Potential Pollutants by Land Use Type

Priority Development General Pollutant Categories
P_rOJect Categories and/or Bacterial Toxic Trash& | Oil & Total
Project Features (check those Indicators Metals | Nutrients | Pesticides | Organic | Sediments Debris | Grease Dissolved | Sulfate
that apply) Compounds Solids
] Detached Residential = N = = N P = = N N
Development
[ Attached Residential = N = = N = p p@ N N
Development
] Commercial/lndustrial E) p) P P P P = = N N
Development
Automotive Repair @, 5)
O Shops N P N N P N P P N N
Restaurants
P N N PW N N P P N N
O (>5,000 ft?)
Hillside Development
P N P P N P P P N N
O (>5,000 ft?)
Parking Lots
P® P P® P® P® P P P N N
M (>5,000 ft?)
[ Streets, Highways, and p®) P P P P = = = N N
Freeways
[] | Retail Gasoline Outlets | N P™ N N P N P P N N
Project Priority
Pollutant(s) of Concern [ [ [ [ [ [ [ [ O [

P = Potential

N = Not Potential

@ A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
@) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected

@) A potential Pollutant is land use involving animal waste products; otherwise not expected

) Including petroleum hydrocarbons

®) Including solvents

) Bacterial indicators are routinely detected in pavement runoff

() A potential source of metals, primarily copper and zinc. Iron, magnesium, and aluminum are commonly found in the
environment and are commonly associated with soils, but are not primarily of anthropogenic stormwater origin in the
municipal environment.
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F.2 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential Pollutants
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must be selected to
address the Project Priority Pollutants of Concern (identified above) and meet the acceptance criteria
described in Section 2.3.7 of the SMR WQMP. Documentation of acceptance criteria must be included in
Appendix 6. In addition, ensure that proposed Treatment Control BMPs are properly identified on the
WQMP Site Plan in Appendix 1.

Table F-3 Treatment Control BMP Selection
Selected Treatment Control BMP Priority Pollutant(s) of Removal Efficiency
Name or ID! Concern to Mitigate? Percentage?

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be
listed more than once if they possess more than one qualifying pollutant removal efficiency.

2 Cross Reference Table E.1 above to populate this column.

3 As documented in a Copermittee Approved Study and provided in Appendix 6.

F.3 Sizing Criteria

Utilize Table F-4 below to appropriately size flow-through BMPs to the DCV, or Design Flow Rate, as
applicable. Please reference Chapter 3.5.1 of the SMR WQMP for further information.

Table F-4 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Areas x Enter BMP Name /
DMA (square Surface Impervious Runoff Runoff Identifier Here
Type/ID feet) Type Fraction, I Factor Factor
(Al [B] [C] [A] x [C]
Design
Storm Design Flow
(in) Rate (cfs)
D]x[E
Ar=Z[A] 3=[D] [E] [F] = [ ][Gg |

[B], [C] is obtained as described in Section 2.6.1.b from the SMR WQMP
[E] either 0.2 inches or 2 times the 85th percentile hourly rainfall intensity
[G] = 43,560,.
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F.4 Hydrologic Performance Standard — Alternative Compliance
Approach

Alternative compliance options are only available if the governing Copermittee has acknowledged the
infeasibility of onsite Hydrologic Control BMPs and approved an alternative compliance approach. See
Section 3.5 and 3.6 of the SMR WQMP.

Select the pursued alternative and describe the specifics of the alternative:
O Offsite Hydrologic Control Management within the same channel system

Insert narrative description here

O In-Stream Restoration Project

Insert narrative description here

For Offsite Hydrologic Control BMP Option

Each Hydrologic Control BMP must be designed to ensure that the flow duration curve of the post-
development DMA will not exceed that of the pre-existing, naturally occurring, DMA by more than ten
percent over a one-year period. Using SMRHM, the applicant shall demonstrate that the performance of
each designed Hydrologic Control BMP is equivalent with the Hydrologic Performance Standard for
onsite conditions. Complete Table F-5 below and identify, for each Hydrologic Control BMP, the
equivalent DMA the Hydrologic Control BMP mitigates, that the SMRHM model passed, the total volume
capacity of the BMP, the BMP footprint at top floor elevation, and the drawdown time of the BMP.
SMRHM summary reports for the alternative approach should be documented in Appendix 7. Refer to
the SMRHM Guidance Document for additional information on SMRHM. You can add rows to the table
as needed.

Table F-5 Offsite Hydrologic Control BMP Sizing
BMP Name / Type Equivalent SMRHM | BMP Volume | BMP Drawdown
DMA (ac) Passed (ac-ft) Footprint (ac) | time (hr)

N

For Instream Restoration Option

Attach to Appendix 7 the technical report detailing the condition of the receiving channel subject to the
proposed hydrologic and sediment regimes. Provide the full design plans for the in-stream restoration
project that have been approved by the Copermittee. Utilize the San Diego Regional Water Quality
Equivalency Guidance Document.
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Section G: Implement Trash Capture BMPs

The City may require full trash capture BMPs to be installed as part of the project. Consult with the City

to determine applicability.

Trash Capture BMPs may be applicable to Type 'D' DMAs, as defined in Section 2.3.4 of the SMR WQMP.
Trash Capture BMPs are designed to treat Qrrash, the runoff flow rate generated during the 1-year 1-
hour precipitation depth. Utilize Table G-1 to size Trash Capture BMP. Refer to Table G-2 to determine
the Trash Capture Design Storm Intensity (E).

Table G-1 Sizing Trash Capture BMPs

DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff
Type/ID feet) Type Fraction, It Factor Factor Enter BMP Name / Identifier Here
[A] (B] [C] [A] x [C]
3- 2144.63 | Concrete 1 0.89 1913
Sidewalks
Sub Area
Trash Capture Trash Capture Design
Design Storm Flow Rate (cubic feet or
Intensity (in) cfs)
Ar 2144.63 5= 1913 047 0.02
SA] . 3 : .

[B], [C] is obtained as described in Section 2.6.1.b from the SMR WQMP

[G] = 43,560

Table G-2 Approximate precipitation depth/intensity values for calculation of the Trash Capture Designh Storm

City 1-year 1-hour Precipitation
Depth/Intensity (inches/hr)
Murrieta 0.47
Temecula 0.50
Wildomar 0.37

Use Table G-3 to summarize and document the selection and sizing of Trash Capture BMPs.
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Table G-3 Trash Capture BMPs

Required Trash Provided Trash
BMP Name / DMA Capture Flowrate | Capture Flowrate
ID No(s) BMP Type / Description (cfs) (cfs)
Fox Drain 3 Diversion System which 0.02 N/A
Diversion separates storm sewer and
System storm water runoff.
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Section H: Source Control BMPs

Source Control BMPs include permanent, structural features that may be required in your Project plans,
such as roofs over and berms around trash and recycling areas, and Operational BMPs, such as regular
sweeping and “housekeeping,” that must be implemented by the site’s occupant or user. The Maximum
Extent Practicable (MEP) standard typically requires both types of BMPs. In general, Operational Source
Control BMPs cannot be substituted for a feasible and effective Structural Source Control BMP. Complete
checklist below to determine applicable Source Control BMPs for your site.

Project-Specific WQMP Source Control BMP Checklist

All development projects must implement Source Control BMPs. Source Control BMPs are used to minimize pollutants
that may discharge to the MS4. Refer to Chapter 3 (Section 3.8) of the SMR WQMP for additional information. Complete
Steps 1 and 2 below to identify Source Control BMPs for the project site.

STEP 1: IDENTIFY POLLUTANT SOURCES

X Yes[ ] No
X Yes[ ] No
DYesg No
[ ]Yes[X] No
[ ]Yes[X] No
&YesD No

DYesg No
|:|Yes @ No

Storm Drain Inlets
Floor Drains

Sump Pumps

Food Service Areas

Trash Storage Areas

Industrial Processes

Pets Control/Herbicide Application

[ ]Yes[X] No
[ ]Yes[X] No
DYesg No
[ ]Yes[X] No
X Yes[ ] No
&YesD No

DYesg No

Vehicle and Equipment Cleaning and
Maintenance/Repair Areas

Review project site plans and identify the applicable pollutant sources. “Yes” indicates that the pollutant source is
applicable to project site. “No” indicates that the pollutant source is not applicable to project site.

Outdoor storage areas

Material storage areas

Fueling areas

Loading Docks

Fire Sprinkler Test/Maintenance water
Plazas, Sidewalks and Parking Lots

Pools, Spas, Fountains and other water
features

STEP 2: REQUIRED SOURCE CONTROL BMPS

List each Pollutant source identified above in column 1 and fill in the corresponding Structural Source Control BMPs and
Operational Control BMPs by referring to the Stormwater Pollutant Sources/Source Control Checklist included in
Appendix 8. The resulting list of structural and operational source control BMPs must be implemented as long as the
associated sources are present on the project site. Add additional rows as needed.

Pollutant Source

Structural Source Control BMP

Operational Source Control BMP

Storm Drain Inlet

Contech CDS Unit

Refer to checklist on Appendix 8

Floor Drains

Contech CDS Unit

Refer to checklist on Appendix 8

Trash Storage Area

Fox Environmental Systems Diversion
System

Refer to checklist on Appendix 8

Fire Sprinkler Test/Maintenance
Water

Contech CDS Unit

Refer to checklist on Appendix 8

Plazas, Sidewalks and Parking Lots

Contech CDS Unit

Refer to checklist on Appendix 8

Insert text here

Insert text here

Insert text here
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Section I: Coordinate Submittal with Other Site Plans

Populate Table I-1 below to assist the plan checker in an expeditious review of your project. During
construction and at completion, City inspectors will verify the installation of BMPs against the approved
plans. The first two columns will contain information that was prepared in previous steps, while the last
column will be populated with the corresponding plan sheets. This table is to be completed with the
submittal of your final Project-Specific WQMP.

Table I-1 Construction Plan Cross-reference

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s)
Detention Pond Pond used for hydromodification and Biofiltration LID Utility Plan
BMP.
Contech CDS Unit | Pretreatment used prior to routing to Detention Pond Utility Plan
Fox BMP used for trash enclosure area, separates storm Utility Plan
Environmental sewer and waste sewer.
Systems

Diversion System

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate
an easy comparison of the construction plans to your Project-Specific WQMP. The Copermittee with
jurisdiction over the Project site can advise you regarding the process required to propose changes to the
approved Project-Specific WQMP.

Use Table I-2 to identify other applicable permits that may impact design of the site. If yes is answered to
any of the items below, the Copermittee may require proof of approval/coverage from those agencies as
applicable including documentation of any associated requirements that may affect this Project-Specific
WQMP.

Table I-2 Other Applicable Permits

Agency Permit Required
State Department of Fish and Game, 1602 Streambed Alteration Agreement [y XIN
State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification | [_] Y XIN
US Army Corps of Engineers, Clean Water Act Section 404 Permit [y XN
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion |:| Y |Z| N
Statewide Construction General Permit Coverage |Z| Y |:| N
Statewide Industrial General Permit Coverage |:| Y |Z| N
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) |:| Y |Z| N
Other (please list in the space below as required) al 5N

-42 -



City of Wildomar Water Quality Management Plan (WQMP)
Medical Office Building

Section J: Operation, Maintenance and Funding

The Copermittee with jurisdiction over the Project site will periodically verify that BMPs on your Project
are maintained and continue to operate as designed. To make this possible, the Copermittee will require
that you include in Appendix 9 of this Project-Specific WQMP:

1. A means to finance and implement maintenance of BMPs in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a period
following construction may also be required.

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4, Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-
locating the BMPs using a coordinate system of latitude and longitude is recommended to help
facilitate a future statewide database system.

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized Operations and Maintenance or inspections but will require typical
landscape maintenance as noted in Chapter 5, in the SMR WQMP. Include a brief description of
typical landscape maintenance for these areas.

The Copermittee with jurisdiction over the Project site will also require that you prepare and submit a
detailed BMP Operation and Maintenance Plan that sets forth a maintenance schedule for each of the
BMPs built on your site. An agreement assigning responsibility for maintenance and providing for
inspections and certification may also be required.

Details of these requirements and instructions for preparing a BMP Operation and Maintenance Plan are
in Chapter 5 of the SMR WQMP.

Maintenance Mechanism: Insert text here.

Will the proposed BMPs be maintained by a Homeowners’ Association (HOA) or Property Owners
Association (POA)?

[y DXIN

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Section K: Acronyms, Abbreviations and Definitions

Regional MS4 Permit

Order No. R9-2013-0001 as amended by Order No. R9-2015-0001
and Order No. R9-2015-0100 an NPDES Permit issued by the San
Diego Regional Water Quality Control Board.

Applicant

Public or private entity seeking the discretionary approval of new
or replaced improvements from the Copermittee with jurisdiction
over the project site. The Applicant has overall responsibility for the
implementation and the approval of a Priority Development
Project. The WQMP uses consistently the term “user” to refer to the
applicant such as developer or project proponent.

The WQMP employs also the designation “user” to identify the
Registered Professional Civil Engineer responsible for submitting
the Project-Specific WQMP, and designing the required BMPs.

Best Management
Practice (BMP)

Defined in 40 CFR 122.2 as schedules of activities, prohibitions of
practices, maintenance procedures, and other management
practices to prevent or reduce the pollution of waters of the United
States. BMPs also include treatment requirements, operating
procedures and practices to control plant site runoff, spillage or
leaks, sludge or waste disposal, or drainage from raw material
storage. In the case of municipal storm water permits, BMPs are
typically used in place of numeric effluent limits.

BMP Fact Sheets

BMP Fact Sheets are available in the LID BMP Design Handbook.
Individual BMP Fact Sheets include sitting considerations, and
design and sizing guidelines for seven types of structural BMPs
(infiltration basin, infiltration trench, permeable pavement,
harvest-and-use, bioretention, extended detention basin, and sand
filter).

California
Stormwater Quality
Association (CASQA)

Publisher of the California Stormwater Best Management Practices
Handbooks, available at
www.cabmphandbooks.com.

Conventional
Treatment Control
BMP

A type of BMP that provides treatment of storm water runoff.
Conventional treatment control BMPs, while designed to treat
particular Pollutants, typically do not provide the same level of
volume reduction as LID BMPs, and commonly require more
specialized maintenance than LID BMPs. As such, the Regional
MS4 Permit and this WQMP require the use of LID BMPs wherever
feasible, before Conventional Treatment BMPs can be considered
or implemented.

Copermittees

The Regional MS4 Permit identifies the Cities of Murrieta,
Temecula, and Wildomar, the County, and the District, as
Copermittees for the SMR.

County

The abbreviation refers to the County of Riverside in this
document.
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CEQA

California Environmental Quality Act - a statute that requires
state and local agencies to identify the significant environmental
impacts of their actions and to avoid or mitigate those impacts, if
feasible.

CIMIS

California Irrigation Management Information System - an
integrated network of 118 automated active weather stations all
over California managed by the California Department of Water
Resources.

CWA

Clean Water Act - is the primary federal law governing water
pollution. Passed in 1972, the CWA established the goals of
eliminating releases of high amounts of toxic substances into
water, eliminating additional water pollution by 1985, and
ensuring that surface waters would meet standards necessary for
human sports and recreation by 1983.

CWA Section 402(p) is the federal statute requiring NPDES
permits for discharges from MS4s.

CWA Section 303(d)
Waterbody

Impaired water in which water quality does not meet applicable
water quality standards and/or is not expected to meet water
quality standards, even after the application of technology based
pollution controls required by the CWA. The discharge of urban
runoff to these water bodies by the Copermittees is significant
because these discharges can cause or contribute to violations of
applicable water quality standards.

Design Storm

The Regional MS4 Permit has established the 85th percentile, 24-
hour storm event as the "Design Storm". The applicant may refer
to Exhibit A to identify the applicable Design Storm Depth (D85)
to the project.

DCV

Design Capture Volume (DCV) is the volume of runoff produced
from the Design Storm to be mitigated through LID Retention
BMPs, Other LID BMPs and Volume Based Conventional
Treatment BMPs, as appropriate.

Design Flow Rate

The design flow rate represents the minimum flow rate capacity
that flow-based conventional treatment control BMPs should treat
to the MEP, when considered.

DCIA

Directly Connected Impervious Areas - those impervious areas
that are hydraulically connected to the M54 (i.e. street curbs, catch
basins, storm drains, etc.) and thence to the structural BMP
without flowing over pervious areas.

Discretionary
Approval

A decision in which a Copermittee uses its judgment in deciding
whether and how to carry out or approve a project.

District

Riverside County Flood Control and Water Conservation District.

DMA

A Drainage Management Area - a delineated portion of a project
site that is hydraulically connected to a common structural BMP
or conveyance point. The Applicant may refer to Section 3.3 for

further guidelines on how to delineate DMAs.
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Drawdown Time

Refers to the amount of time the design volume takes to pass
through the BMP. The specified or incorporated drawdown times
are to ensure that adequate contact or detention time has occurred
for treatment, while not creating vector or other nuisance issues. It
is important to abide by the drawdown time requirements stated
in the fact sheet for each specific BMP.

Effective Area

Area which 1) is suitable for a BMP (for example, if infiltration is
potentially feasible for the site based on infeasibility criteria,
infiltration must be allowed over this area) and 2) receives runoff
from impervious areas.

ESA

An Environmental Sensitive Area (ESA) designates an area "in
which plants or animals life or their habitats are either rare or
especially valuable because of their special nature or role in an
ecosystem and which would be easily disturbed or degraded by
human activities and developments". (Reference: California Public
Resources Code § 30107.5).

ET

Evapotranspiration (ET) is the loss of water to the atmosphere by
the combined processes of evaporation (from soil and plant
surfaces) and transpiration (from plant tissues). It is also an
indicator of how much water crops, lawn, garden, and trees need
for healthy growth and productivity

FAR

The Floor Area Ratio (FAR) is the total square feet of a building
divided by the total square feet of the lot the building is located
on.

Flow-Based BMP

Flow-based BMPs are conventional treatment control BMPs that
are sized to treat the design flow rate.

FPPP

Facility Pollution Prevention Plan

HCOC

Hydrologic Condition of Concern - Exists when the alteration of a
site’s hydrologic regime caused by development would cause
significant impacts on downstream channels and aquatic habitats,
alone or in conjunction with impacts of other projects.

HMP

Hydromodification Management Plan - Plan defining Performance
Standards for PDPs to manage increases in runoff discharge rates
and durations.

Hydrologic Control
BMP

BMP to mitigate the increases in runoff discharge rates and
durations and meet the Performance Standards set forth in the
HMP.

HSG

Hydrologic Soil Groups - soil classification to indicate the
minimum rate of infiltration obtained for bare soil after prolonged
wetting. The HSGs are A (very low runoff potential/high
infiltration rate), B, C, and D (high runoff potential/very low
infiltration rate)
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Hydromodification

The Regional M54 Permit identifies that increased volume, velocity,
frequency and discharge duration of storm water runoff from
developed areas has the potential to greatly accelerate downstream
erosion, impair stream habitat in natural drainages, and negatively
impact beneficial uses.

JRMP

A separate Jurisdictional Runoff Management Plan (JRMP) has
been developed by each Copermittee and identifies the local
programs and activities that the Copermittee is implementing to
meet the Regional MS4 Permit requirements.

LID

Low Impact Development (LID) is a site design strategy with a goal
of maintaining or replicating the pre-development hydrologic
regime through the use of design techniques. LID site design BMPs
help preserve and restore the natural hydrologic cycle of the site,
allowing for filtration and infiltration which can greatly reduce the
volume, peak flow rate, velocity, and pollutant loads of storm water
runoff.

LID BMP

A type of storm water BMP that is based upon Low Impact
Development concepts. LID BMPs not only provide highly effective
treatment of storm water runoff, but also yield potentially
significant reductions in runoff volume - helping to mimic the pre-
project hydrologic regime, and also require less ongoing
maintenance than Treatment Control BMPs. The applicant may
refer to Chapter 2.

LID BMP Design
Handbook

The LID BMP Design Handbook was developed by the
Copermittees to provide guidance for the planning, design and
maintenance of LID BMPs which may be used to mitigate the water
quality impacts of PDPs within the County.

LID Bioretention BMP

LID Bioretention BMPs are bioretention areas are vegetated (i.e.,
landscaped) shallow depressions that provide storage, infiltration,
and evapotranspiration, and provide for pollutant removal (e.g.,
filtration, adsorption, nutrient uptake) by filtering storm water
through the vegetation and soils. In bioretention areas, pore spaces
and organic material in the soils help to retain water in the form of
soil moisture and to promote the adsorption of pollutants (e.g.,
dissolved metals and petroleum hydrocarbons) into the soil matrix.
Plants use soil moisture and promote the drying of the soil through
transpiration.

The Regional MS4 Permit defines “retain” as to keep or hold in a
particular place, condition, or position without discharge to surface
waters.

LID Biofiltration BMP

BMPs that reduce stormwater pollutant discharges by intercepting
rainfall on vegetative canopy, and through incidental infiltration
and/or evapotranspiration, and filtration, and other biological and
chemical processes. As storm water passes down through the
planting soil, pollutants are filtered, adsorbed, biodegraded, and
sequestered by the soil and plants, and collected through an
underdrain.
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LID Harvest and
Reuse BMP

BMPs used to facilitate capturing storm water runoff for later use
without negatively impacting downstream water rights or other
Beneficial Uses.

LID Infiltration BMP

BMPs to reduce storm water runoff by capturing and infiltrating
the runoff into in-situ soils or amended onsite soils. Typical LID
Infiltration BMPs include infiltration basins, infiltration trenches
and pervious pavements.

LID Retention BMP

BMPs to ensure full onsite retention without runoff of the DCV
such as infiltration basins, bioretention, chambers, trenches,
permeable pavement and pavers, harvest and reuse.

LID Principles

Site design concepts that prevent or minimize the causes (or
drivers) of post-construction impacts, and help mimic the pre-
development hydrologic regime.

MEP

Maximum Extent Practicable - standard established by the 1987
amendments to the Clean Water Act (CWA) for the reduction of
Pollutant discharges from MS4s. Refer to Attachment C of the
Regional MS4 Permit for a complete definition of MEP.

MF

Multi-family - zoning classification for parcels having 2 or more
living residential units.

mMs4

Municipal Separate Storm Sewer System (MS4) is a conveyance or
system of conveyances (including roads with drainage systems,
municipal streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains): (i) Owned or operated by a State, city,
town, borough, county, parish, district, association, or other public
body (created by or pursuant to State law) having jurisdiction over
disposal of sewage, industrial wastes, storm water, or other wastes,
including special districts under State law such as a sewer district,
flood control district or drainage district, or similar entity, or an
Indian tribe or an authorized Indian tribal organization, or
designated and approved management agency under section 208
of the CWA that discharges to waters of the United States; (ii)
Designated or used for collecting or conveying storm water; (iii)
Which is not a combined sewer; (iv) Which is not part of the
Publicly Owned Treatment Works (POTW) as defined at 40 CFR
122.26.

New Development

Defined by the Regional MS4 Permit as 'Priority Development

Project | Projects’ if the project, or a component of the project meets the
categories and thresholds described in Section 1.1.1.

NPDES | National Pollution Discharge Elimination System - Federal
program for issuing, modifying, revoking and reissuing,
terminating, monitoring and enforcing permits, and imposing and
enforcing pretreatment requirements, under Sections 307, 318, 402,
and 405 of the CWA.

NRCS | Natural Resources Conservation Service
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PDP

Priority Development Project - Includes New Development and
Redevelopment project categories listed in Provision E.3.b of the
Regional MS4 Permit.

Priority Pollutants of
Concern

Pollutants expected to be present on the project site and for which
a downstream water body is also listed as Impaired under the CWA
Section 303(d) list or by a TMDL.

Project-Specific
waQmp

A plan specifying and documenting permanent LID Principles and
storm water BMPs to control post-construction Pollutants and
storm water runoff for the life of the PDP, and the plans for
operation and maintenance of those BMPs for the life of the project.

Receiving Waters

Waters of the United States.

Redevelopment
Project

The creation, addition, and or replacement of impervious surface
on an already developed site. Examples include the expansion of a
building footprint, road widening, the addition to or replacement
of a structure, and creation or addition of impervious surfaces.
Replacement of impervious surfaces includes any activity that is
not part of a routine maintenance activity where impervious
material(s) are removed, exposing underlying soil during
construction. Redevelopment does not include trenching and
resurfacing associated with utility work; resurfacing existing
roadways; new sidewalk construction, pedestrian ramps, or bike
lane on existing roads; and routine replacement of damaged
pavement, such as pothole repair.

Project that meets the criteria described in Section 1.

Runoff Fund

Runoff Funds have not been established by the Copermittees and
are not available to the Applicant.

If established, a Runoff Fund will develop regional mitigation
projects where PDPs will be able to buy mitigation credits if it is
determined that implementing onsite controls is infeasible.

San Diego Regional
Board

San Diego Regional Water Quality Control Board - The term
"Regional Board", as defined in Water Code section 13050(b), is
intended to refer to the California Regional Water Quality Control
Board for the San Diego Region as specified in Water Code Section
13200. State agency responsible for managing and regulating water
quality in the SMR.

SCCWRP

Southern California Coastal Water Research Project

Site Design BMP

Site design BMPs prevent or minimize the causes (or drivers) of
post-construction impacts, and help mimic the pre-development
hydrologic regime.

SF

Parcels with a zoning classification for a single residential unit.

SMC

Southern California Stormwater Monitoring Coalition

SMR

The Santa Margarita Region (SMR) represents the portion of the
Santa Margarita Watershed that is included within the County of
Riverside.

-49 -



City of Wildomar Water Quality Management Plan (WQMP)
Medical Office Building

Source Control BMP

Source Control BMPs land use or site planning practices, or
structural or nonstructural measures that aim to prevent runoff
pollution by reducing the potential for contamination at the source
of pollution. Source control BMPs minimize the contact between
Pollutants and runoff.

Structural BMP

Structures designed to remove pollutants from stormwater runoff
and mitigate hydromodification impacts.

SWPPP

Storm Water Pollution Prevention Plan

Tentative Tract Map

Tentative Tract Maps are required for all subdivision creating five
(5) or more parcels, five (5) or more condominiums as defined in
Section 783 of the California Civil Code, a community apartment
project containing five (5) or more parcels, or for the conversion of
a dwelling to a stock cooperative containing five (5) or more
dwelling units.

TMDL

Total Maximum Daily Load - the maximum amount of a Pollutant
that can be discharged into a waterbody from all sources (point and
non-point) and still maintain Water Quality Standards. Under
CWA Section 303(d), TMDLs must be developed for all
waterbodies that do not meet Water Quality Standards after
application of technology-based controls.

USEPA

United States Environmental Protection Agency

Volume-Based BMP

Volume-Based BMPs applies to BMPs where the primary mode of
pollutant removal depends upon the volumetric capacity such as
detention, retention, and infiltration systems.

WQMP

Water Quality Management Plan

Wet Season

The Regional MS4 Permit defines the wet season from October 1
through April 30.
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Appendix 1: Maps and Site
Plans

Location Map, WQMP Site Plan and Receiving Waters Map

Complete the checklist below to verify all exhibits and components are included in the Project-
Specific WQMP. Refer Section 4 of the SMR WQMP and Section D of this Template.

Map and Site Plan Checklist

X
X
X

Indicate all Maps and Site Plans are included in your Project-Specific WQMP by checking the boxes below.

Vicinity and Location Map

Existing Site Map (unless exiting conditions are included in WQMP Site Plan)
WQMP Site Plan

X Parcel Boundary and Project Footprint

X Existing and Proposed Topography

X] Drainage Management Areas (DMAs)

X] Proposed Structural Best Management Practices (BMPs)
X] Drainage Paths

X Drainage infrastructure, inlets, overflows

[] Source Control BMPs

[] Site Design BMPs

[] Buildings, Roof Lines, Downspouts

X Impervious Surfaces

X Pervious Surfaces (i.e. Landscaping)

[ ] Standard Labeling
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SHEET 1 OF 1 SHEET

IN THE UNINCORPORATED TERRITORY OF THE COUNTY A/N SURVEYOR'S NOTES:
PROPERTY OWNER: A OF RIVERSIDE’ STATE OF CALIFO RNIA ( > INDICATES RECORD DATA PER PARCEL MAP 5968 AS SHOWN BY MAP ON FILE

IN BOOK 12 PAGE 71 OF PARCEL MAPS, RECORDS OF RIVERSIDE COUNTY, CALIF.

APN 367-180—015 AND APN 367—180—043:
WILDOMAR VENTURE, LLC, A DELAWARE LIMITED LIABILITY COMPANY [ ]  INDICATES RECORD DATA PER PARCEL MAP 16137 AS SHOWN BY MAP ON FILE
IN BOOK 91 PAGE 10 OF PARCEL MAPS, RECORDS OF RIVERSIDE COUNTY., CALIF.
® ® ® o o ® o o
® INDICATES FOUND MONUMENT AS NOTED HEREON

AANANANAN INDICATES RESTRICTED ACCESS PER EASEMENT NOTE NO. 9

A SURVEY OF A PORTION OF THE SOUTHEAST QUARTER OF SECTION 26 8 INDICATES EASEMENT ANNOTATION, SEE EASEMENT NOTES BELOW
o 1" P FLUSH. ILLEG TOWNSHIP 6 SOUTH, RANGE 4 WEST, SAN BERNARDINO BASE AND MERIDIAN AREA: APN 367—180—015 = 18.65 ACRES NET  OR 19.99 ACRES GROSS A
ACCEPTED AS C/L B.C. OF APN 367—180—043 = 16.42 ACRES NET
TOTAL AREA = 35.07 ACRES NET

WALNUT AVE. PER PM. 91/10
NOTE: NET ACREAGE SHOWN IS BASED ON CURRENT STREET HALF WIDTHS

I
GRAPHIC SCALE (N89'34’O5”W 1324.61’) (N89'34’O5”W 1324 25,) 2 6 | 2 5 BEING 30.00 FEET ON WHITE STREET AND BAXTER AVENUE.
: 1

100 0 50 100 200 WALNUT AVE. 2l6/_ N89'33'38"W 1324.65’ N89°33'36" ’
RN 39°3536°W  1323.96 THE BASIS OF BEARINGS FOR THIS SURVEY IS THE CENTERLINE OF BAXTER ROAD BEING NORTH

|
N89:33'38”W 42237’ \K QUARTER SECTION LINE ) ) ) % B B - - 89°50°25" WEST PER PARCEL MAP 5968 AS SHOWN BY MAP ON FILE IN BOOK 12 PAGE 71 OF PARCEL
[N89 4305"W 42254] POINT FELL IN FRWY. DID NOT l I MAPS, RECORDS OF RIVERSIDE COUNTY, CALIFORNIA.

SCALE: I"= 100’
20.00’ SEARCH; CENTER OF SECTION, FD. 1" IP_UP 0.2° TAGGED FD. 2°x2” CONC. MON
ESTABLISHED BY INTERSECTION LS 2501 PER PM 12/71 AGGED RCE. 31574 PER PM A A THE SURVEY FOR APN 367-180—015 AND APN 367-180—043 WAS BASED UPON DATA CONTAINED
\ ACCEPTED AS 1/16 CORNER N\ 12/71 ACCEPTED AS EAST WITHIN A TITLE REPORT PREPARED BY CHICAGO TITLE COMPANY OF LOS ANGELES, CALIFORNIA ON
FD. 1" IP, FLUSH, LS 3698 AT 174 CORNER SEC 26 ~. NOVEMBER 28, 2007 AT 7:30 AM. AS ORDER NO. 71066638—X49. THIS OFFICE OR THIS SURVEYOR
C/L B.C. OF WALNUT AVE. PER . SN MAKES NO STATEMENT AS TO THE ACCURACY OR INTEGRITY OF SAID TITLE REPORTS OR THE
PM. 91/10 AT 20.00° WEST OF . N\ © ok INFORMATION CONTAINED THEREIN. REFERENCE IS HEREBY MADE TO SAID TITLE REPORTS FOR
CUNDY \\QANYON 0 QUARTER SECTION LINE © < 33 ENCUMBRANCES NOT PLOTTED OR OTHERWISE NOT SHOWN HEREON.
- )} | N M A
0 3‘; Z 5| w T ALL UTILITIES SHOWN HEREON WERE OBTAINED BY A FIELD SURVEY ONLY. THIS SURVEY DOES NOT
o= ~| Z R INCLUDE ANY LOCATION OR RESEARCH DATA FOR UNDERGROUND UTILITIES OR OTHER FACILITIES OTHER
4 — Mz iz 25 THAN SHOWN HEREON.
2, = - o =z
< O 2 =~ O <
G [ ~ R oA ~ NS T g1 8 THE BOUNDARY DATA SHOWN WAS CALCULATED BY LOCATION OF FOUND MONUMENTS, RECORD DATA
WALNUT ST "%‘%\ oD '2 APN 990 /-2 JO OLJLA f,:" L S ¥15 AND LEGAL DESCRIPTIONS SHOWN ON GRANT DEEDS WHEN LEGIBLE.
. o
s s “:('3- IE g- 2 = 8 ] 7
¥ FD. 1-1/2" I.P, FLUSH, Sy Z=z
e SITE S gls ILLEG. ACCEPTED AS o NOTHING z D, 1 LP. DN. 01" .
WIL DOMAR = Zz! 1/16 CORNER OLD WIRE FENCE SET NOTHING ! , : TAGGED LS 3698 ' AA SURVEYOR'S CERTIFICATION:
ES FD. NOTHING, PPAESa3 (POOR CONDITION) I;Eé(;r:olfs DSNéggJ PER PM 12/71 FOR
AD GROVE ST ! SET NOTHING N89°42°21"W BEGIN CHAIN LINK FENCE ! Laco A Ay 1/16 CORNER !
. | N89:42°21"W 662.18’ 166.21" —~_\ TO JULIET PROPERTY CO., INC., WILDOMAR VENTURE, L.L.C., AND CHICAGO TITLE COMPANY:
___Q_._ - - - - - - - . - - - - - - - - - - - - - - - - - - - -
NEW PP ose—/ 1" I —ooooooo oo PR G N\ 1/16 SECTION LINE 7 THIS IS TO CERTIFY THAT THIS MAP OR PLAT AND THE SURVEY ON WHICH IT IS BASED WERE MADE IN
I GUY 3 3 \ 2 ! ! ACCORDANCE WITH "MINIMUM STANDARD DETAIL REQUIREMENTS FOR ALTA/ACSM LAND TITLE SURVEYS”,
i - B S S JOINTLY ESTABLISHED AND ADOPTED BY ALTA, ACSM AND NSPS IN 1999, AND INCLUDES ITEMS 2, 3, 4,
| 3 g| (ASEMENTLRE < . UARTER OF T SOUTHERST QUARTER " ! 8, 14, 16 AND 17 OF TABLE "A” THEREOF. PURSUANT TO THE ACCURACY STANDARDS AS ADOPTED BY
il 6 8 S OF SECTION 26 (1/16 CORNER) ALTA, ACSM AND NSPS AND IN EFFECT ON THE DATE OF THIS CERTIFICATION, UNDERSIGNED FURTHER
it 4 A 9 Y, CERTIFIES THAT THE POSITIONAL UNCERTAINTIES RESULTING FROM THE SURVEY MEASUREMENTS MADE
Il ~ \% _—BILLBOARD POST ENCROACHES ONTO ! - ON THE SURVEY DO NOT EXCEED THE ALLOWABLE POSITIONAL TOLERANCE.
VICINITY MAP -l\' I 30.0° —_——— STATE RIGHT—OF—WAY BY 1.4 FEET
Nk - 3 \ix | THE SURVEY SHOWN HEREON WAS MADE BY THE UNDERSIGNED, A DULY REGISTERED PROFESSIONAL
NTS. NO ACCEPTANCE OF A & ! LAND SURVEYOR UNDER THE LAWS OF THE STATE OF CALIFORNIA, OR UNDER MY DIRECT PERSONAL
: : DEDICATION LISTED IN ?NgOSfSEENMEBN";Li?%wE S - WILDOMAR HISTORICAL SOCIETY NOTE /3\ SUPERVISION ON FEBRUARY 24, 2005 AND UPDATED ON DECEMBER 13, 2007 FOR THE HEREON
~ || THE TITLE REPORT WITHIN. TITLE REPORT) " CHAN LINK FENCE ! DENOTES THE APPROXIMATE PERMITIED LOGATION ! DESCRIBED PARCELS OF LAND, NOW INCLUDED IN AND FORMING A PART OF THE COUNTY OF RIVERSIDE.
\
i T ¢ e Cpa A AR orSE A TER THE UNDERSIGNED FURTHER STATES THAT THERE ARE NO ENCROACHMENTS EITHER UPON THE LAND
. el g o OF THE SITE. LOCATION IS SHOWN ON EXHIBIT ; E SHOWN HEREON OR OVER THE CONTIGUOUS BOUNDARIES OF ANY PROPERTY IMMEDIATELY ADJACENT TO
N il , ) o N 0 "C" WITHIN AN UNRECORDED DOCUMENT TITLED L3 THE PROPERTY SURVEYED EXCEPT AS SHOWN HEREON. THERE ARE NO ABOVE—GROUND VISIBLE
/\ LEGEND: — | VISIBLE EVIDENCE NOTES: D, 17 1P STAMPED “DOT* \\_ ¢/\ © 1w "TEMPORARY ACCESS AGREEMENT" DATED | & IMPROVEMENTS EXCEPT AS SHOWN HEREON.
1 : i 1. VISIBLE EVIDENCE OF DUMPED REFUSE T A ; (9 — | 5  SEPTEMBER 30, 2006 BETWEEN WILDOMAR -
i OBSERVED AT SEVERAL RANDOM . ' ,p M ~ VENTURE, LLC AND THE WILDOMAR HISTORICAL 7y ALL EASEMENTS OF RECORD AFFECTING SAID LANDS AS DISCLOSED BY THE HEREON REFERENCED TITLE
4] LOCATIONS ON BOTH PARCELS. @ ' N\ ~ 18  SOCIETY, INC. ! REPORT ARE NOTED ON SAID SURVEY. ALL BUILDINGS AND STRUCTURES AFFECTING SAID LANDS ARE OF
______________________________________ BOUNDARY LINE _ it A 15 THE TYPE AND IN THE LOCATIONS SHOWN HEREON, AND THAT THE NET AREA SHOWN HEREON IS
~ |,— OLD WIRE FENGE 2. THERE WAS NO VISIBLE EVIDENCE OF 7 \ v #'| & INTERESTED PARTIES SHOULD CONTACT THE LAND CORRECT.
B o S PP RO CENTERLINE OF STREET - [~ (POOR CONDITION) EARTHMOVING AT THE TIME OF THE A WOODEN BILLBOARD | /(}\ D1 .  OWNER FOR COPIES OF THIS AGREEMENT. .
_______________________________________________ EASEMENT LINE C I|1 SURVEY. (NO EASEMENT SHOWN ~ | "
Il WITHIN TITLE REPORT) \ S z
RTUUURRROUURUOUURRPPRRRROOS EXISTING FENCE gg\ivsla:;zoOE ; ; \ S ! 0
. OO PR PURRROPRRROOY . POWER POLE il =z 8
i1 . 2|
8l PLOTTED EASEMENT — I \ § 'I:go';'g‘?g E-XF':O;N;E; /08 DATE
EP s EDGE OF PAVEMENT H ik NV ACANT . . T
o ; A AN . 2
ﬁ-
o S~ (EXCEPT AS SHOWN) N VACANT ! Tl O
o < n ™M P '
N3 | = \\ {5\ s o| & /N EASEMENT AND ENCUMBRANCE NOTES:
A — 1% o O
. | < Y ! 1
CURRENT SPECIFIC ZONING: /2\ PP4583276E - S APN 36/-180-015 N \ 22 8 THE FOLLOWING ITEMS ARE REFERENCED IN A PRELIMINARY TITLE REPORT PREPARED BY CHICAGO TITLE
PP2040741E—gh | I~ M3 APN 367—1 80—043 \ o COMPANY OF LOS ANGELES, CALIFORNIA ON NOVEMBER 28, 2007 AT 7:30 A.M. AS ORDER NO.
C—P—S SCENIC HIGHWAY COMMERCIAL N s PARCEL 1 OF TITLE REPORT ol & PARCEL 2 OF TITLE REPORT \ | W = 0BEB38_X49
L ol \ o
) l'ﬁ 1 8 65 ACRES NET 3 \ | S 3¥ EASEMENTS AND ENCUMBRANCES LISTED IN TITLE REPORT FOR APN 367—180—015 (PARCEL 1):
PP [ . = N
© |& 0 S 1 642 ACRES NET \ S 5 1| AN EASEMENT FOR PUBLIC HIGHWAY AND PUBLIC UTILITY PURPOSES IN FAVOR OF THE COUNTY OF
A FLOOD ZONE DESIGNATION = g i 19.99 ACRES GROSS A \ S o, RIVERSIDE RECORDED FEBRUARY 5, 1935 IN BOOK 217 PAGE 84 OF OFFICIAL RECORDS. AFFECTS THE
o |31 ' N\ Z z SOUTHERLY 30 FEET.
ZONE C = MINIMAL FLOODING E = § " PPa585279E N /\ 2| AN EASEMENT FOR UTILITY PURPOSES IN FAVOR OF CALIFORNIA ELECTRIC POWER COMPANY, RECORDED
R |
COMMUNITY PANEL NO. 060245 2710C L = 2 ,
MAP REVISED NOVEMBER 20. 1996 = s | JUNE 21, 1950 AS INSTRUMENT NO. 2876, OF OFFICIAL RECORDS. AFFECTS SAID LAND.
| PP4583282F WIRE FENCE AIR VAC. ASS'Y | ' 3| A DECLARATION OF DEDICATION FOR PUBLIC ROAD, PUBLIC UTILTY AND INCIDENTAL PURPOSES,
| \L /~ W/GUARD POSTS . RECORDED OCTOBER, 3, 1968 AS INSTRUMENT NO. 95449, OFFICIAL RECORDS.
! : - - -
¥ , ';L Y, —.l . ' 4] AN EASEMENT FOR THE PURPOSE OF UNDERGROUND ELECTRICAL SUPPLY SYSTEMS IN FAVOR OF
LEGAL DESCRIPTION FOR APN 367-180-015: o) NEW PP I A ESMT LINE ———bsg——'-—- ESM'T LINE \ — CHAIN LINK FENCE SOUTHERN CALIFORNIA EDISON COMPANY, A CORPORATION AND GENERAL TELEPHONE COMPANY OF
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OF SECTION 26, TOWNSHIP 6 SOUTH, RANGE 4 WEST, SAN BERNARDINO BASE AND MERIDIAN. | DETAIL "B” A DETAIL “A” ' ! 5] AN EASEMENT FOR PUBLIC UTILITY PURPOSES IN FAVOR OF SOUTHERN CALIFORNIA EDISON COMPANY, A
~ L 10.0 NOT To SCALE CORPORATION RECORDED SEPTEMBER 18, 1974 AS INSTRUMENT NO. 120768 OF OFFICIAL RECORDS.
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1 [l 260 \
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RANGE 4 WEST, SAN BERNARDINO BASE AND MERIDIAN, COUNTY OF RIVERSIDE, STATE OF NEW PP ' (ON' BLOCKS) : . auy bown 1\ @ | A 7. AN EASEMENT FOR PUBLIC UTILITY PURPOSES IN FAVOR OF SOUTHERN CALIFORNIA EDISON COMPANY
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City of Wildomar Water Quality Management Plan (WQMP)
Medical Office Building

Appendix 2: Construction
Plans

Grading and Drainage Plans

Examples of material to provide in Appendix 2 may include but are not limited to the following:

e Site grading plans from the Project’s Civil Plan Set,

e Drainage plans showing the exiting condition and proposed drainage system from the
project’s drainage report,

e Other plan sheets containing elements that impact site grading and drainage.

Refer to Section 4 of the SMR WQMP and Section | of this Template.
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City of Wildomar Water Quality Management Plan (WQMP)
Medical Office Building

Appendix 3: Soils Information

Geotechnical Study, Other Infiltration Testing Data, and/or Other Documentation

Examples of material to provide in Appendix 3 may include but are not limited to the following:

e Geotechnical Study/Report prepared for the project,
e Additional soils testing data (if not included in the Geotechnical Study),
e Exhibits/Maps/Other Documentation of the Hydrologic Soils Groups (HSG)s at the
project site.
This information should support the Full Infiltration Applicability, and Biofiltration Applicability

sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections A and D of this
Template.
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December 12, 2019

Medical Office Building at Baxter Village
Northwest Corner of Baxter Road and Interstate 15
Wildomar, CA

Subject: Geotechnical Investigation for
Medical Office Building at Baxter Village
Northwest Corner of Baxter Road and Interstate 15
Wildomar, CA

In accordance with your request, a geotechnical investigation has been completed for the above referenced project.
The report addresses both engineering geologic and geotechnical conditions. The results of the investigation are
presented in the accompanying report, which includes a description of site conditions, results of our field
exploration, laboratory testing, conclusions, and recommendations.

We appreciate this opportunity to be of continued service to you. If you have any questions regarding this report,
please do not hesitate to contact us at your convenience.

Respectfully submitted,

RMA Group
0. 2470
: CERTIFED
Ken Dowell, PG, CEG L T\ ENGINEERING
Project Geologist
CEG 2470

S .

Jor%g “e‘sETﬁD‘PE GE, D.GE, F. ASCE

Principal Geotechnical Engineer
GE 3041

Carson 310.684.4854 | Concord 925.243.6662 | Rancho Cucamonga 909.989.1751
Sacramento 916.631.7194 | San Diego 858.609.7138 | San Jose 408.362.4920
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1.00 INTRODUCTION
1.01 Purpose

A geotechnical investigation has been completed for a medical office building to be constructed at the subject site at
the northwest corner of Baxter Road and Interstate 15 in Wildomar, California. The purpose of the investigation
was to summarize geotechnical and geologic conditions at the site, to assess their potential impact on the proposed
development, and to develop geotechnical and engineering geologic design parameters.

1.02  Scope of the Investigation

The general scope of this investigation included the following:

e Review of published and unpublished geologic, seismic, groundwater and geotechnical literature.
e Review of prior reports prepared by Geobase, Inc., and Geocon West

e Examination of aerial photographs.

e Contacting of underground service alert to locate onsite utility lines.

e lLogging, sampling and backfilling of 6 exploratory borings drilled with a CME-75 drill rig.

e Laboratory testing of representative soil samples.

e  Geotechnical evaluation of the compiled data.

e Preparation of this report presenting our findings, conclusions and recommendations.
Our scope of work did not include a preliminary site assessment for the potential of hazardous materials onsite.
1.03  Site Location and Description

The proposed building site will be located in the southeast corner of the proposed Baxter Village Development
within a vacant field at the northwest corner of Baxter Road and Interstate 15 in the City of Wildomar, California.
The boundaries of the proposed Baxter Village are Baxter Road to the south, White Street to the west, the easterly
extension of Grove Street to the north and I-15 to the east and northeast.

The proposed Medical Office Building (MOB) site is bounded by Interstate 15 to the east, Baxter Road to the south
and vacant land to the north and west. The site is approximately 7.16 acres in size. Topographically, the site
consists of gently rolling terrain with a shallow drainage that runs from the northeast corner of the site to the
southwest. The geographic position of the building site is at Latitude 33.61322° and Longitude -117.26328°. The
approximate location of the site is shown on Figure 1. Elevations range from about 1,338 feet above sea level to
1,355 feet above sea level.

The site contains three small natural drainages. The main drainage enters in the northeast portion of the site and
runs through the middle of the site and exits at the southwest corner of the site. Another one enters the north side
of the site and combines with the main drainage in the center of the site. The last one enters the northwest corner
of the site and runs along the far west side of the site and combines with the other drainages in the southwest

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
Page 1
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corner of the site. The site also contains numerous ungraded dirt roads.

Vegetation consists primarily of weeds and grasses that had been recently plowed prior to our fieldwork, a few large
shrubs or small trees scattered on the site and several large trees in the southwest corner of the site and a few in
the southeast corner.

1.04  Current and Past Land Usage

The proposed site is currently vacant.

Aerial photographs, as far back as 1938, indicate that the site has been vacant.
1.05 Planned Usage

It is our understanding that the proposed construction may consist of a 2-3 story building encompassing
approximately 36,000 ground square feet. It is our understanding that the planned improvements to the site will
also include asphalt parking and at least one stormwater basin at the southeast corner of the site. Based upon
plans provided by Cannon Design, the basin is proposed to be up to 11 feet deep.

Our investigation was performed prior to the preparation of grading or foundation plans. To aid in preparation of
this report, we utilized the following assumptions:

e Maximum foundation loads of 2 to 3 kips per linear foot for continuous footings and 60 kips for isolated
spread footings.

e  Cuts and fills will be less than 10 feet.
1.06 Investigation Methods

Our investigation consisted of office research, field exploration, laboratory testing, review of the compiled data, and
preparation of this report. It has been performed in a manner consistent with generally accepted engineering and
geologic principles and practices, and has incorporated applicable requirements of California Building Code.
Definitions of technical terms and symbols used in this report include those of the ASTM International, the California
Building Code, and commonly used geologic nomenclature.

Technical supporting data are presented in the attached appendices. Appendix A presents a description of the
methods and equipment used in performing the field exploration and logs of our subsurface exploration. Appendix
B presents a description of our laboratory testing and the test results. Standard grading specifications and
liquefaction and seismic settlements are presented in Appendices C and D, respectively. References and Geobase
report are presented in Appendices E and F, respectively.

2.00 FINDINGS

2.01 Geologic Setting

The site is located within the Elsinore Trough, an elongate sediment filled basin. The Elsinore Trough is a graben
bounded by the Santa Ana Mountains on the southwest and the Perris Block on the northeast. It formed as a

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
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structural block that was lowered relative to the surrounding highlands by vertical movements along faults. The
northwest trending Elsinore fault zone is the most dominate structural feature of the Elsinore Trough.

A regional geologic map of the site and nearby vicinity is presented as Figure 2.
2.02  Prior Geotechnical and Percolation Test Reports

A prior geotechnical investigation was completed for the Baxter Village development by LandMark Consulting in
2005 and a Preliminary Geotechnical and Fault Hazard Investigation report was completed by Geocon West, Inc. in
2015. In addition, a geotechnical review report of the Geocon report was completed by Geobase, Inc. in 2015 for
the proposed medical office building (MOB) in the southeast portion of the Baxter Village development. We were
provided a copy of the geotechnical review report by Geobase, Inc., which included a copy of the Geocon West,
Inc. report and the Landmark boring logs.

According to the Geocon West report the eastern half of the Baxter Village development site is located within a
Riverside County Fault Zone. They completed two fault trenches in the southeast portion of the Baxter Village site
as part of their investigation. These trenches are located adjacent to the MOB site and span the entire width of the
County Fault Zone. They concluded that no active faults are present at the site. According to information provided
in the Geobase report from a Riverside County Parcel Report a geotechnical report for development is indicated as
approved. Additionally, the reports indicate that the MOB parcel is underlain by alluvial soil, sedimentary Pauba
formation sandstone bedrock and granitic bedrock. A copy of the Riverside County Parcel Report in included after
Figure 8.

Geocon West also completed a Percolation Test Results Report for the Baxter Central Development, where the
subject site is located in the southeast corner. They completed 2 percolation tests in the proposed southeast basin
and two in the proposed northeast basin. All of the percolation tests were done in Pauba Formation Sandstone
and their results indicated that the infiltration rates of 0.24 to 0.08 inches per hour in the northeast basin and 0.02
and one they indicated that was “slower than the accuracy of the Handbook” for the proposed basin in the
southeast portion of the site. The tests run on the proposed basin were completed at depth of 4 and 7 feet. Based
upon plans provided by Cannon Design, the proposed basin is to be up to 11 feet deep. We would anticipate that
infiltration rates at the depth of the bottom of the basin to be similar or lower than those achieved in Geocon
West's testing.

Based upon Geobase’s Geologic Map and Site Plan, none of the prior borings or the fault trenches are located
within the planned building footprint and only three of the borings were located in the proposed parking areas.

2.03 Earth Materials

Our subsurface investigation encountered alluvium, older alluvium, Pauba Formation sandstone and granitic
bedrock.

The alluvium was found to consist of light brown to brown silty sand with some layers of brown to yellow-brown
sand with silt and brown clayey sand. The alluvium that ranged from loose at the surface to dense a few feet below
the surface, except in the bottom of the active drainage, where the loose soils extended up to five feet. The
alluvium was mainly located in the low lying areas of the site.

The older alluvium consisted of reddish-brown or dark brown silty sand and clayey sand that was generally dense to
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very dense and generally exposed in the hilly portions of the site and beneath the alluvium in the low lying areas.

The Pauba formation is an early Pleistocene-age fine to coarse grained sandstone that ranged in color from yellow,
yellow-brown, light gray and gray. It was generally dense and dry to wet. Groundwater, when encountered, was
generally found within the sandstone. The Pauba formation was generally found below the alluvium and older
alluvium, however, surface exposures were observed in the southeast corner of the site.

The granitic bedrock is a Cretaceous aged granodiorite and is not exposed at the surface at the site. Where
encountered in our borings, it was at depths below 20 feet from the ground surface. It was generally black and
white in color, coarse grained and very dense.

A Site Geologic Map showing the locations of our borings and approximate earth material unit contacts is presented
as Figure 3. Geologic cross sections are presented as Figure 4.

The subsurface soils encountered in the exploratory borings drilled at the site are described in greater detail on the
logs contained in Appendix A.

2.04  Expansive Soils

Expansion testing performed in accordance with ASTM D4829 indicates that earth materials underlying the site have
an expansion classification of very low.

Results of expansion test and other soil index tests are presented in Appendix B. Since site grading will redistribute
earth materials, potential expansive properties should be verified at the completion of rough grading.

2.05 Surface and Groundwater Conditions

No areas of ponding or standing water were present at the time of our study. Further, no springs or areas of natural
seepage were found.

Groundwater was encountered during our subsurface exploration at depths of 10 to 21 feet below the ground
surface. The variations in the depth to groundwater are due to variations in the surface topography. Elevations of
the measured groundwater surface in our borings range from 1,325 to 1,332 feet above sea level. The higher
groundwater elevations correspond to the drainage that enters the north side of the site, and where the Pauba
formation was encountered at a lower elevation. The groundwater was mainly perched within the Pauba formation
as indicated by the variable moisture contents of the samples collected in the Pauba formation, where much lower
moisture contents were encountered below the measured depth of groundwater.

2.06 Faults

The site is not located within the boundaries of an Earthquake Fault Zone for fault-rupture hazard as defined by the
Alquist-Priolo Earthquake Fault Zoning Act (Figure 5). The nearest Earthquake Fault Zone is located about 3,500 feet
to the southwest along the Wildomar fault. However, the site is located within a County of Riverside Fault Zone that
has been established along a suspected “unnamed fault in Elsinore fault zone” (Figure 6). The suspected fault is
mapped through the northeast corner of the side in an area currently planned to be a parking lot. Identification of
this suspected fault apparently originated from geologic mapping by Kennedy along the Elsinore fault zone, as
presented in California Division of Mines and Geology Special Report 131.
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A Fault Rupture Hazard Investigation was completed by Geocon West in 2015 and is included as Appendix E along
with the prior Geobase Report. Their report indicates the inferred fault included in the County zone is based upon
prior studies by Kennedy (1977). Their investigation included a lineament analysis, excavation of 2 fault trenches
and a report of their findings.

In their photo lineament analysis Geocon indicated that they observed a lineament in the same location as the fault
mapped by Kennedy in historic aerial photographs. They described it as a weak lineament that appears to coincide
with what appears to be a discontinuous break in slope across some planar ridgelines.

Geocon excavated two fault trenches, one (FT-1) was 450 feet long, and the other (FT-2) t was 240 feet long. FT-1
was excavated from the eastern property line toward the southwest and roughly perpendicular to the County Fault
Zone. It ranged from 5 to 9 feet deep. The trench exposed granitic bedrock in its eastern end, soil they identified as
colluvium that was reddish-brown in color and finally alluvium. They identified alluvium as the surficial unit along
the entire length of the trench. They concluded that the geologic units were laterally continuous and that there was
no evidence which indicated faulting occurred within the units exposed in the trench. FT-1 terminated in the
northeast corner of the site.

Geocon excavated FT-2 north of FT-1 to continue coverage of the fault zone in their excavation and to give further
coverage to the older geologic units that they were losing in the deepening alluvium. They again encountered the
same geologic units and found no evidence that would indicate faulting in the geologic units encountered. FT-2
terminated just northwest of the northwest corner of the site.

Their final conclusion was that active faults are not present on the site and that no restrictions on future
development are necessary due to the hazard of fault rupture beyond the standard seismic engineering
requirements. According to the County of Riverside parcel search website parcel report for APN 367-180-057, the
Geocon report was approved by the County (a copy of the parcel report is included in Appendix F).

The accompanying Regional Fault Map (Figure 7) illustrates the location of the site with respect to major faults in the
region. The distance to notable faults within 100 kilometers of the site is presented on Table 1.

2.07  Historic Seismicity

The nearest large historic earthquake in the vicinity of the site was the 1910 Lake Elsinore Earthquake which was
epicentered approximately 10 miles from the site. The magnitude of this earthquake was approximately 6.0.
However, since this event occurred prior to the development of seismic monitoring networks, its location and
magnitude is only approximate.

Our research of regional geologic and seismic data did not reveal any known instances of ground failure within the
site associated with regional seismic activity.

Strong earthquakes that have occurred in this region in historic time and their approximate epicentral distances are
summarized in Table 2.

Seismic design parameters relative to the requirements of the 2019 California Building Code are presented in
Section 3.09.
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2.08 Flooding Potential

According to Federal Emergency Management Agency (2008), the site is located within Flood Zone X, which is
defined as an “area of minimal flood hazard.”

Control of surface runoff originating from within and outside of the site should, of course, be included in design of
the project, particularly since there are natural drainages that enter the site for the north and northeast.

2.09 Landslides

Landslides were not encountered during the current subsurface investigation or during prior site grading.
Topographic landforms suggestive of landslides were not apparent in the field or on aerial photographs.

Regional geologic mapping does not show landslides within the site.
3.00 CONCLUSIONS AND RECOMMENDATIONS
3.01 General Conclusion

Based on specific data and information contained in this report, our understanding of the project and our general
experience in engineering geology and geotechnical engineering, it is our professional judgment that the proposed
development is geologically and geotechnically feasible. This is provided that the recommendations presented
below are fully implemented during design, grading and construction.

3.02 General Earthwork and Grading

All grading should be performed in accordance with the General Earthwork and Grading Specifications outlined in
Appendix C, unless specifically revised or amended below. Recommendations contained in Appendix C are general
specifications for typical grading projects and may not be entirely applicable to this project.

It is also recommended that all earthwork and grading be performed in accordance with Appendix J of the 2019
California Building Code and all applicable governmental agency requirements. In the event of conflicts between this
report and Appendix J, this report shall govern.

3.03  Earthwork Shrinkage and Subsidence

Shrinkage is the decrease in volume of soil upon removal and recompaction expressed as a percentage of the
original in-place volume. Subsidence occurs as natural ground is densified to receive fill. These factors account for
changes in earth volumes that will occur during grading. Our estimates are as follows:

e Shrinkage factor = 5%-7% for older alluvium and 10%-15% for alluvium soil removed and replaced as
compacted fill.
e Subsidence factor = 0.1 foot.
The degree to which fill soils are compacted and variations in the insitu density of existing soils will influence earth

volume changes. Consequently, some adjustments in grades near the completion of grading could be required to
balance the earthwork.
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3.04 Removals and Overexcavation

All vegetation, trash and debris should be cleared from the grading area and removed from the site. Prior to
placement of compacted fills, all non-engineered fills and loose, porous, or compressible soils will need to be
removed down to competent ground. Removal and requirements will also apply to cut areas, if the depth of cut is
not sufficient to reach competent ground. Removed and/or overexcavated soils may be moisture-conditioned and
recompacted as engineered fill, except for soils containing detrimental amounts of organic material. Estimated
depths of removals are as follows:

e Loose, porous and compressible native soils were encountered to depths of about 2 to 5 feet below
existing grades and particularly in the low lying areas of the site. The average depth of removal of these
soils is expected to be 3 feet with some local areas extending to 5-6 feet below the existing ground
surface particularly in the low lying areas of the site.

In addition to the above requirements, overexcavation will also need to meet the following criteria for the building
pads, concrete flatwork and pavement areas:

e All footing areas, both continuous and spread, shall be undercut, moistened, and compacted as necessary
to produce soils compacted to a minimum of 90% relative compaction to a depth equal to the width of the
footing below the bottom of the footing or to a depth of 3 feet below the bottom of the footing, whichever
is less. Footing areas shall be defined as the area extending from the edge of the footing for a distance of 5
feet.

e All floor slabs, concrete flatwork and paved areas shall be underlain by a minimum of 12 inches of soil
compacted to a minimum of 90% relative compaction.

The exposed soils beneath all overexcavation should be scarified an additional 12 inches, moisture conditioned
and compacted to a minimum of 90% relative compaction.

The above recommendations are based on the assumption that soils encountered during field exploration are
representative of soils throughout the site. However, there can be unforeseen and unanticipated variations in
soils between points of subsurface exploration. Hence, overexcavation depths must be verified, and adjusted if
necessary, at the time of grading. The overexcavated materials may be moisture-conditioned and re-compacted as
engineered fill.

3.05 Rippability and Rock Disposal

Our exploratory borings were advanced without difficulty and no oversize materials were encountered in our
subsurface investigation. Accordingly we expect that all earth materials will be rippable with conventional heavy
duty grading equipment and oversized materials are not expected.

3.06 Subdrains

Surface water was not present at the time of our investigation. Ground water was encountered in our Borings at
elevations of 1,325 to 1,332 above sea level and the site contains an ephemeral drainage. However, this is well
below the anticipated depths of grading. Consequently, installation of canyon subdrains may not be necessary.
However, this should be re-evaluated once a grading plan is available and at the time of grading.
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3.07 Fill and Cut Slopes

Fill and cut slopes, if necessary, should be constructed at inclinations of 2 horizontal to 1 vertical or flatter.

Due to the low gradient of the property, it appears that construction of cut and fill slopes will not be required. If
such slopes are proposed, they should be inclined no steeper than 2 horizontal to 1 vertical.

3.08 Faulting

Since the site is not located within the boundaries of an Earthquake Fault Zone and no faults are known to pass
through the property, surface fault rupture within the site is considered unlikely. Additionally, based upon
conclusions in Geocon West’s Fault Rupture Hazard Investigation of the Riverside County Fault Zone that they did
not find indications of past faulting or active faults within the onsite County Fault Zone, fault rupture along the
“unnamed fault in Elsinore fault zone” is considered unlikely also.

3.09 Seismic Design Parameters

The potential damaging effects of regional earthquake activity must be considered in the design of structures.
Mapped seismic design parameters have been developed in accordance with Section 1613 of the 2019 California
Building Code (CBC) using the online U.S. Geological Survey Seismic Design Maps Calculator (ASCE 10 Standard), a

site location based on latitude and longitude, and site characterization as Site Class D based on our preliminary
geotechnical investigation.

The parameters generated for the subject site are presented below:

2019 California Building Code (CBC) Seismic Parameters

Parameter Value
Site Location Latitude = 33.61322 degrees
Longitude =-117.26328 degrees
. Site Class =D
Site Class Soil Profile Name = Stiff soil
Mapped Spectral Accelerations S, (0.2- second period) = 1.668g
(Site Class B) S; (1-second period) = 0.619g
Site Coefficients F,=1.00
(Site Class D) F,=1.70
Risk-Targeted Maximum Considered Earthquake Swus (0.2- second period) = 1.668g
Spectral Accelerations (Site Class D) Sw1 (1-second period) = 1.052g
Risk-Targeted Design Earthquake Sps (0.2- second period) =1.112g
Spectral Accelerations (Site Class D) Sp1 (1-second period) = 0.702g
Seismic Design Category D

The calculated value of S; is greater than 0.2g. Therefore, a site-specific ground motion analysis is required per
ASCE7-16, Section 11.4.8 unless the proposed structure is exempted from site-specific analysis per Exception 2,
Section 11.4.8. Hence the seismic response coefficient Cs should be calculated to determine if Exception 2 in
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Section 11.4.8 is applicable or if a site-specific ground motion analysis is required.

The above table shows that the mapped spectral response acceleration parameter a 1-second period (S;) < 0.75g
and spectral response acceleration parameters are Sps > 0.50g and Sp; > 0.20g. Therefore, the Seismic Design
Category per Tables 1613.2.5(1) and 1613.2.5(2) is D for all Risk Categories (CBC Section 1613.2.5).
Consequently, as required for Seismic Design Categories C through F by CBC Section 1803.5.11, slope instability,
liguefaction, total and differential settlement, and surface displacement by faulting or seismically lateral
spreading or lateral flow have been evaluated. Applicable portions of CBC Section 1803.5.12 have also been
evaluated including dynamic lateral loading of retaining walls.

Peak earthquake ground acceleration adjusted for site class effects (PGAy) has been calculated in accordance
with ASCE 7-16 Section 11.8.3 as follows: PGAy, = Fpga X PGA = 1.1 x 0.726 = 0.799 g.

3.10 Liquefaction and Secondary Earthquake Hazards

Potential secondary seismic hazards that can affect land development projects include liquefaction, tsunamis,
seiches, seismically induced settlement, seismically induced flooding and seismically induced landsliding.

Liguefaction

Liquefaction is a phenomenon where earthquake-induced ground motions increase the pore pressure in saturated,
sand-like soils until it is equal to the confining, overburden pressure. When this occurs, the soil can completely lose
its shear strength and enter a liquefied state. The possibility of liquefaction is dependent upon grain size, plasticity
index, relative density, confining pressure, saturation of the soils, and intensity and duration of ground motion. In
order for liquefaction to occur, three criteria must be met: underlying loose, coarse sand-like soils, a groundwater
depth of less than about 50 feet, and a potential for seismic shaking from nearby large-magnitude earthquake.

According to the County of Riverside, the site is located within an area potentially susceptible to liquefaction (Figure
8). However, the California Geological Survey has not yet prepared a Seismic Hazard Zone Map of potential
liquefaction hazards for the quadrangle in which the site is located.

Conditions favorable to the occurrence of liquefaction at the site include the potential for intense ground shaking
from regional seismic activity and the occurrence of groundwater within 10 feet of the ground surface. Calculations
of liquefaction potential, which are presented in Appendix D, indicate that the soil just above the Pauba formation
and below design ground water table may liquefy. Liquefaction triggering was evaluated using the method by Youd
et al, NCEER (2001) as implemented by the commercially available computer program LiquefyPro v5.8 (CivilTech
2012). Ground motions parameters used in the evaluation included the PGAy=0.799g (Section 3.09) and magnitude
M,=7.71 (evaluated from deaggregation analysis using the USGS interactive website, see Appendix D).

Tsunamis and Seiches

Tsunamis are sea waves that are generated in response to large-magnitude earthquakes. When these waves
reach shorelines, they sometimes produce coastal flooding. Seiches are the oscillation of large bodies of
standing water, such as lakes, that can occur in response to ground shaking. Tsunamis and seiches do not pose
hazards due to the inland location of the site and lack of nearby bodies of standing water.

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
Page 9



A
~ 3
RMA Group

Every Project Matters|www.rmacompanies.com
Seismically Induced Settlement

Seismically induced settlement occurs most frequently in areas underlain by loose, granular sediments. Damage as
a result of seismically induced settlement is most dramatic when differential settlement occurs in areas with large
variations in the thickness of underlying sediments. Settlement caused by ground shaking is often non-uniformly
distributed, which can result in differential settlement.

Seismic settlement was evaluated using an empirical method developed by Tokimatsu and Seed (1987) as
implemented by the commercially available computer program LiquefyPro v5.8 (CivilTech 2012). We used the
same seismic parameters PGAy and M,, as used in the liquefaction triggering evaluation. This method is based
on site-specific SPT blow count and grain size data obtained from our borings. We estimate 1 % -inch of total
seismically induced ground settlement may occur at the site. In our opinion, differential seismic settlement may
be taken as one-half of the computed total seismic settlement. Calculations of seismically induced settlements
are presented in Appendix D.

Seismically Induced Flooding

According to the Riverside County online maps (Map My county database), the site is not located within a potential
dam inundation area. In addition, there are no up gradient water reservoirs or dams located in close proximity of
the site. Consequently seismically induced flooding at the site is unlikely.

Seismically Induced Landsliding

Due to the low gradient of the site, the potential for seismically induced landsliding is nil. This assumes that any
slopes created during development of the site will be properly designed and constructed. It should be noted that
the California Geological Survey has not yet prepared a Seismic Hazard Zone Map of potential earthquake-
induced landslide hazards for the quadrangle in which the site is located.

3.11 Foundations

Isolated spread footings and/or continuous wall footings are recommended to support the proposed structures. If
the recommendations in the section on grading are followed and footings are established in firm native soils or
compacted fill materials, footings may be designed using the following allowable soil bearing values:

e Continuous Wall Footings:

Footings having a minimum width of 12 inches and a minimum depth of 12 inches below the lowest
adjacent grade have allowable bearing capacity of 3,000 pounds per square foot (psf). This value may
be increased by 10% for each additional foot of width and/or depth to a maximum value of 4,000 psf.

e |solated Spread Footings:

Footings having a minimum width of 24 inches and a minimum depth of 12 inches below the lowest
adjacent grade have allowable bearing capacity of 3,000 psf. This value may be increased by 10% for
each additional foot of width or depth to a maximum value of 4,000 psf.
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e Retaining Wall Footings:

Footings for retaining walls should be founded a minimum depth of 12 inches and have a minimum
width of 12 inches. Footings may be designed using the allowable bearing capacity and lateral
resistance values recommended for building footings. However, when calculating passive resistance,
the upper 6 inches of the footings should be ignored in areas where the footings will not be covered
with concrete flatwork. This value may also be increased by 10% for each additional foot of width or
depth to a maximum value of 4,000 psf. Reinforcement should be provided for structural considerations
as determined by the design engineer.

The above bearing capacities represent an allowable net increase in soil pressure over existing soil pressure and may
be increased by one-third for short-term wind or seismic loads. The maximum expected settlement of footings
designed with the recommended allowable bearing capacity is expected to be on the order of % inch with
differential settlement on the order of % inch.

Expansion testing indicates near surface soils at the site have a few low expansion potential. Therefore,
reinforcement of footings for expansive soil is not required. Due to the preliminary nature of the expansion tests
performed for this study, we recommend additional testing be performed near the completion of rough grading to
verify the test results and recommended foundation design criteria.

3.12  Foundation Setbacks from Slopes

Setbacks for footings adjacent to slopes should conform to the requirements of the California Building Code.
Specifically, footings should maintain a horizontal distance or setback between any adjacent slope face and the
bottom outer edge of the footing.

For slopes descending away from the foundation, the horizontal distance may be calculated by using h/3, where h is
the height of the slope. The horizontal setback should not be less than 5 feet, nor need not be greater than 40 feet
per the California Building Code. Where structures encroach within the zone of h/3 from the top of the slope the
setback may be maintained by deepening the foundations. Flatwork and utilities within the zone of h/3 from the
top of slope may be subject to lateral distortion caused by gradual downslope creep. Walls, fences and landscaping
improvements constructed at the top of descending slopes should be designed with consideration of the potential
for gradual downslope creep.

For ascending slopes, the horizontal setback required may be calculated by using h/2 where h is the height of the
slope. The horizontal setback need not be greater than 15 feet per the California Building Code.

3.13 Slabs on Grade

Concrete floors with a minimum thickness of 4 inches are recommended for slabs on grade for the proposed
building, considering normal floor loading conditions. However, if heavy concentrated or moving loads are
anticipated, slabs should be designed using a modulus of subgrade reaction (k) of 150 Kip/ft*/ft when soils are
prepared in conformance with the grading recommendations contained within the report.

Special care should be taken on floors slabs to be covered with thin-set tile or other inflexible coverings. These
areas may be reinforced with 6x6-10/10 welded wire fabric placed at mid-height of the slab, to mitigate drying
shrinkage cracks. Alternatively, inflexible flooring may be installed with unbonded fabric or liners to prevent
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reflection of slab cracks through the flooring.

A moisture vapor retarder/barrier is recommended beneath all slabs-on-grade that will be covered by moisture-
sensitive flooring materials such as vinyl, linoleum, wood, carpet, rubber, rubber-backed carpet, tile,
impermeable floor coatings, adhesives, or where moisture-sensitive equipment, products, or environments will
exist. We recommend that design and construction of the vapor retarder or barrier conform to Section 1805 of
the 2019 California Building Code (CBC) and pertinent sections of American Concrete Institute (ACl) guidance
documents 302.1R-04, 302.2R-06 and 360R-10.

The moisture vapor retarder/barrier should consist of a minimum 10 mils thick polyethylene with a maximum
perm rating of 0.3 in accordance with ASTM E 1745. Seams in the moisture vapor retarder/barrier should be
overlapped no less than 6 inches or in accordance with the manufacturer’'s recommendations. Joints and
penetrations should be sealed with the manufacturer’'s recommended adhesives, pressure-sensitive tape, or
both. The contractor must avoid damaging or puncturing the vapor retarder/barrier and repair any punctures
with additional polyethylene properly lapped and sealed.

ACI guidelines allow for the placement of moisture vapor retarder/barriers either directly beneath floor slabs or
below an intermediate granular soil layer.

Placing the moisture retarder/barrier directly beneath the floor slab will provide improved curing of the slab
bottom and will eliminate potential problems caused by water being trapped in a granular fill layer. Concrete
slabs poured directly on a vapor retarder/barrier can experience shrinkage cracking and curling due to
differential rates of curing through the thickness of the slab. Therefore, for concrete placed directly on the vapor
retarded, we recommend a maximum water cement ratio of 0.45 and the use of water-reducing admixtures to
increase workability and decrease bleeding.

If granular soil is placed over the vapor retarder/barrier, we recommend that the layer be at least 2 inches thick
in accordance with traditional practice in southern California. Granular fill should consist of clean fine graded
materials with 10 to 30% passing the No. 100 sieve and free from clay or silt. The granular layer should be
uniformly compacted and trimmed to provide the full design thickness of the proposed slab. The granular fill
layer should not be left exposed to rain or other sources of water such as wet-grinding, power washing, pipe
leaks or other processes, and should be dry at the time of concrete placement. Granular fill layers that become
saturated should be removed and replaced prior to concrete placement.

An additional layer of sand may be placed beneath the vapor retarder/barrier at the developer’s discretion to
minimize the potential of the retarder/barrier being punctured by underlying soils.

3.14 Miscellaneous Concrete Flatwork

Miscellaneous concrete flatwork and walkways may be designed with a minimum thickness of 4 inches. Large
slabs should be reinforced with a minimum of 6x6-10/10 welded wire mesh placed at mid-height in the slab.
Control joints should be constructed to create squares or rectangles with a maximum spacing of 15 feet.

Walkways may be constructed without reinforcement. Walkways should be separated from foundations with a
thick expansion joint filler. Control joints should be constructed into non-reinforced walkways at a maximum of
5 feet spacing.
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The subgrade soils beneath all miscellaneous concrete flatwork should be compacted to a minimum of 90 percent

relative compaction for a minimum depth of 12 inches. The geotechnical engineer should monitor the compaction
of the subgrade soils and perform testing to verify that proper compaction has been obtained.

3.15 Footing Excavation and Slab Preparations

All footing excavations should be observed by the geotechnical consultant to verify that they have been excavated
into competent soils. The foundation excavations should be observed prior to the placement of forms,
reinforcement steel, or concrete. These excavations should be evenly trimmed and level. Prior to concrete
placement, any loose or soft soils should be removed. Excavated soils should not be placed on slab or footing areas
unless properly compacted.

Prior to the placement of the moisture barrier and sand, the subgrade soils underlying the slab should be observed
by the geotechnical consultant to verify that all under-slab utility trenches have been properly backfilled and
compacted, that no loose or soft soils are present, and that the slab subgrade has been properly compacted to a
minimum of 90 percent relative compaction within the upper 12 inches.

Footings may experience and overall loss in bearing capacity or an increased potential to settle where located in
close proximity to existing or future utility trenches. Furthermore, stresses imposed by the footings on the utility
lines may cause cracking, collapse and/or a loss of serviceability. To reduce this risk, footings should extend below a
1:1 plane projected upward from the closest bottom of the trench.

3.16 Lateral Load Resistance

Lateral loads may be resisted by soil friction and the passive resistance of the soil. The following parameters are
recommended.

e Passive Earth Pressure = 360 pcf (equivalent fluid weight).
e Coefficient of Friction (soil to footing) = 0.34

e Retaining structures should be designed to resist the following lateral active earth pressures:

Surface Slope of Equivalent
Retained Materials Fluid Weight
(Horizontal:Vertical) (pcf)
Level 48
5:1 51
4:1 53
3:1 58
2:1 86

These active earth pressures are only applicable if the retained earth is allowed to strain sufficiently to
achieve the active state. The required minimum horizontal strain to achieve the active state is
approximately 0.0025H. Retaining structures should be designed to resist an at-rest lateral earth
pressure if this horizontal strain cannot be achieved.
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e At-rest Lateral Earth Pressure = 70 pcf (equivalent fluid weight)

The Mononobe-Okabe method is commonly utilized for determining seismically induced active and passive
lateral earth pressures and is based on the limit equilibrium Coulomb theory for static stress conditions. This
method entails three fundamental assumptions (e.g., Seed and Whitman, 1970): Wall movement is sufficient to
ensure either active or passive conditions, the driving soil wedge inducing the lateral earth pressures is formed
by a planar failure surface starting at the heel of the wall and extending to the free surface of the backfill, and
the driving soil wedge and the retaining structure act as rigid bodies, and therefore, experiences uniform
accelerations throughout the respective bodies (U.S. Army Corps of Engineers, 2003, Engineering and Design -
Stability Analysis of Concrete Structures).

e Seismic Lateral Earth Pressure = 30 pcf (equivalent fluid weight).

The seismic lateral earth pressure given above is an inverted triangle, and the resultant of this pressure is an
increment of force which should be applied to the back of the wall in the upper 1/3 of the wall height.

Per CBC Section 1803.5.12 dynamic seismic lateral earth pressures shall be applied to foundation walls and retaining
walls supporting more than 6 feet of backfill. Dynamic seismic lateral earth pressures may also be applied to shorter
walls at the discretion of the structural engineer.

3.17 Drainage and Moisture Proofing

Surface drainage should be directed away from the proposed structure into suitable drainage devices. Neither
excess irrigation nor rainwater should be allowed to collect or pond against building foundations or within low-lying
or level areas of the lot. Surface waters should be diverted away from the tops of slopes and prevented from
draining over the top of slopes and down the slope face.

Walls and portions thereof that retain soil and enclose interior spaces and floors below grade should be
waterproofed and dampproofed in accordance with CBC Section 1805.

Retaining structures should be drained to prevent the accumulation of subsurface water behind the walls.
Backdrains should be installed behind all retaining walls exceeding 3 feet in height. A typical detail for retaining wall
back drains is presented in Appendix C. All backdrains should be outlet to suitable drainage devices. Retaining wall
less than 3 feet in height should be provided with backdrains or weep holes. Dampproofing and/or
waterproofing should also be provided on all retaining walls exceeding 3 feet in height.

3.18 Cement Type and Corrosion Potential

Soluble sulfate tests indicate that concrete at the subject site will have a negligible exposure to water-soluble sulfate
in the soil. Our recommendations for concrete exposed to sulfate-containing soils are presented in the table below.
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Recommendations for Concrete exposed to Sulfate-containing Soils

Water Soluble Maximum Minimum
Sulfate (SO,;) | Sulfate (SO,) Cement Water-Cement | Compressive

Sulfate in Soil in Water Type Ratio Strength
Exposure (% by Weight) (ppm) (ASTM C150) (by Weight) (psi)
Negligible 0.00-0.10 0-150 -- -- 2,500
Moderate 0.10-0.20 150-1,500 Il 0.50 4,000

1,500-

Severe 0.20-2.00 10,000 Vv 0.45 4,500
Very Severe Over2.00 | Over10,000 | p'”;icl’:;"'a” 0.45 4,500

Use of alternate combinations of cementitious materials may be permitted if the combinations meet design
recommendations contained in American Concrete Institute guideline ACI 318-11.

The soils were also tested for soil reactivity (pH), electrical resistivity (ohm-cm) and chloride content. The test results
indicate that the on-site soils have a soil reactivity of 7.4, an electrical resistivity of 5,700 ohm-cm, and a chloride
content of 113 ppm. A neutral or non-corrosive soil has a soil reactivity value ranging from 5.5 to 8.4. Generally,
soils that could be considered moderately corrosive to ferrous metals have resistivity values of about 3,000 ohm-cm
to 10,000 ohm-cm. Soils with resistivity values less than 3,000 ohm-cm can be considered corrosive and soils with
resistivity values less than 1,000 ohm-cm can be considered extremely corrosive. Soil with a chloride content of 500
ppm or greater are generally considered corrosive.

Based on our preliminary analysis, it appears that the underlying onsite soils are moderately corrosive to ferrous
metals. Protection of buried pipes utilizing coatings on all underground pipes; clean backfills and a cathodic
protection system can be effective in controlling corrosion. As RMA Group, Inc. does not practice corrosion
engineering, a qualified corrosion engineer may be consulted to further assess the corrosive properties of the soil.

3.19 Temporary Slopes

Excavation of utility trenches will require either temporary sloped excavations or shoring. Temporary
excavations in existing alluvial soils may be safely made at an inclination of 1:1 or flatter. If vertical sidewalls are
required in excavations greater than 5 feet in depth, the use of cantilevered or braced shoring is recommended.
Excavations less than 5 feet in depth may be constructed with vertical sidewalls without shoring or shielding.
Our recommendations for lateral earth pressures to be used in the design of cantilevered and/or braced shoring
are presented below. These values incorporate a uniform lateral pressure of 72 psf to provide for the normal
construction loads imposed by vehicles, equipment, materials, and workmen on the surface adjacent to the
trench excavation. However, if vehicles, equipment, materials, etc., are kept a minimum distance equal to the
height of the excavation away from the edge of the excavation, this surcharge load need not be applied.
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CANTILEVERED SHEETING BRACED SHEETING

e
T

P_=30Hpsf | _ 72psf
_

P_=25H psf } 72 psf

P_Total = 72 psf + 25 H psf

P_Total = 72 psf + 30 H psf

SHORING DESIGN: LATERAL SHORING PRESSURES

Design of the shield struts should be based on a value of 0.65 times the indicated pressure, Pa, for the
approximate trench depth. The wales and sheeting can be designed for a value of 2/3 the design strut value.

STRUTS
(typ.)

SHIELD
(typ.)

A
M

UNDISTURBED X
SOIL—Y

V4
G

BEDDING R, =30 H, psf

HEIGHT OF SHIELD, H,, = DEPTH OF TRENCH, D, , MINUS DEPTH OF SLOPE, H,

TYPICAL SHORING
DETAIL
Placement of the shield may be made after the excavation is completed or driven down as the material is

excavated from inside of the shield. If placed after the excavation, some overexcavation may be required to
allow for the shield width and advancement of the shield. The shield may be placed at either the top or the
bottom of the pipe zone. Due to the anticipated thinness of the shield walls, removal of the shield after
construction should have negligible effects on the load factor of pipes. Shields may be successively placed with
conventional trenching equipment.

Vehicles, equipment, materials, etc. should be set back away from the edge of temporary excavations a
minimum distance of 15 feet from the top edge of the excavation. Surface waters should be diverted away from
temporary excavations and prevented from draining over the top of the excavation and down the slope face.
During periods of heavy rain, the slope face should be protected with sandbags to prevent drainage over the
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edge of the slope, and a visqueen liner placed on the slope face to prevent erosion of the slope face.

Periodic observations of the excavations should be made by the geotechnical consultant to verify that the soil
conditions have not varied from those anticipated and to monitor the overall condition of the temporary
excavations over time. If at any time during construction conditions are encountered which differ from those
anticipated, the geotechnical consultant should be contacted and allowed to analyze the field conditions prior to
commencing work within the excavation.

Cal/OSHA construction safety orders should be observed during all underground work.
3.20 Soil Infiltration Testing

Geocon West completed a Percolation Test Results Report in 2019 for the Baxter Central Development, where the
subject site is located in the southeast corner. They completed 2 percolation tests in the proposed southeast basin
and two in the proposed northeast basin. All of the percolation tests were done in Pauba Formation Sandstone
and their results indicated that the infiltration rates of 0.24 to 0.08 inches per hour in the northeast basin and 0.02
and one they indicated that was “slower than the accuracy of the Handbook” for the proposed basin in the
southeast portion of the site. The tests run on the proposed basin were completed at depth of 4 and 7 feet. Based
upon plans provided by Cannon Design, the proposed basin is to be up to 11 feet deep. We would anticipate that
infiltration rates at the depth of the bottom of the basin to be similar or lower than those achieved in Geocon
West's testing.

3.21  Utility Trench Backfill

The onsite fill soils will not be suitable for use as pipe bedding for buried utilities. All pipes should be bedded in a
sand, gravel or crushed aggregate imported material complying with the requirements of the Standard
Specifications for Public Works Construction Section 217. Crushed rock products that do not contain appreciable
fines should not be utilized as pipe bedding and/or backfill. Bedding materials should be densified to at least 90%
relative compaction (ASTM D1557) by mechanical methods. The geotechnical consultant should review and approve
of proposed bedding materials prior to use.

All utility trench backfill within street right of way, utility easements, under or adjacent to sidewalks, driveways, or
building pads should be observed and tested by the geotechnical consultant to verify proper compaction. Trenches
excavated adjacent to foundations should not extend within the footing influence zone defined as the area within a
line projected at a 1:1 drawn from the bottom edge of the footing. Trenches crossing perpendicular to foundations
should be excavated and backfilled prior to the construction of the foundations. The excavations should be
backfilled in the presence of the geotechnical engineer and tested to verify adequate compaction beneath the
proposed footing.

Cal/OSHA construction safety orders should be observed during all underground work.

3.22 Pavement Sections

R-value tests were performed on anticipated subgrade soils at the site in order to provide information on their soil
properties for design of pavement structural sections. Structural sections were designed using the procedures

outlined in Chapter 630 of the California Highway Design Manual (Caltrans, 2017). This procedure uses the principle
that the pavement structural section must be of adequate thickness to distribute the load from the design traffic
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index (TI) to the subgrade soils in such a manner that the stresses from the applied loads do not exceed the strength
of the soil (R-value). The proposed pavement section below is based upon tests of the soil collected during our
investigation. Based upon the topography of the site import soil will most likely be needed to achieve finish grades
at the site. These import soils could change the R-value of the ultimate subgrade soils, therefore we would
recommend that samples be collected of the subgrade soils when the site is at or near finish grade and a final
pavement section be calculated based upon the actual subgrade soils.

Development of the design traffic indexes on the basis of a traffic study is beyond the scope of this report; however,
our experience indicates that traffic indexes of 7 is typical for traffic lanes and 5 is typical for parking lots. We have
provided structural sections for each traffic index. Selection of the final pavement structural section should be
based on economic considerations which are beyond the scope of this investigation. Recommended structural
sections are as follows:

e Traffic Lanes including Truck Lanes (TI=7, R-Value=18):
6.5 inches of asphaltic concrete over
8.0 inches of crushed aggregate base

e Light Auto Parking Lot (TI=5, R-Value=18):
4.0 inches of asphaltic concrete over
6.5 inches of crushed aggregate base

Portland cement concrete (PCC) pavements for areas which are not subject to traffic loads may be designed with a
minimum thickness of 4.0 inches of Portland cement concrete on compacted native soils. If traffic loads are
anticipated, PCC pavements should be designed for a minimum thickness of 6.0 inches of Portland cement concrete
on 4.0 inches of crushed aggregate base.

Prior to paving, the subgrade soils should be scarified and the moisture adjusted to within 2% of the optimum
moisture content. The subgrade soils should be compacted to a minimum of 90% relative compaction. All
aggregate base courses should be compacted to a minimum of 95% relative compaction.

3.23 Plan Review

Once a formal grading and foundation plans are prepared for the subject property, this office should review the
plans from a geotechnical viewpoint, comment on changes from the plan used during preparation of this report and
revise the recommendations of this report where necessary.

3.24  Geotechnical Observation and Testing During Rough Grading

The geotechnical engineer should be contacted to provide observation and testing during the following stages of
grading:

e During the clearing and grubbing of the site.

e During the demolition of any existing structures, buried utilities or other existing improvements.

e During excavation and overexcavation of compressible soils.

e During all phases of grading including ground preparation and filling operations.

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
Page 18



A
~ 3
RMA Group

Every Project Matters|www.rmacompanies.com
e When any unusual conditions are encountered during grading.

A final geotechnical report summarizing conditions encountered during grading should be submitted upon
completion of the rough grading operations.

3.25 Post-Grading Geotechnical Observation and Testing

After the completion of grading the geotechnical engineer should be contacted to provide additional observation
and testing during the following construction activities:

e During trenching and backfilling operations of buried improvements and utilities to verify proper backfill
and compaction of the utility trenches.

e After excavation and prior to placement of reinforcing steel or concrete within footing trenches to verify
that footings are properly founded in competent materials.

e During fine or precise grading involving the placement of any fills underlying driveways, sidewalks,
walkways, or other miscellaneous concrete flatwork to verify proper placement, mixing and compaction of
fills.

e  When any unusual conditions are encountered during construction.

4.00 CLOSURE

The findings, conclusions and recommendations in this report were prepared in accordance with generally accepted
engineering and geologic principles and practices. No other warranty, either expressed or implied, is made. This
report has been prepared for Medical Office Building at Baxter Village to be used solely for design purposes.
Anyone using this report for any other purpose must draw their own conclusions regarding required construction
procedures and subsurface conditions.

The geotechnical and geologic consultant should be retained during the earthwork and foundation phases of
construction to monitor compliance with the design concepts and recommendations and to provide additional
recommendations as needed. Should subsurface conditions be encountered during construction that are different
from those described in this report, this office should be notified immediately so that our recommendations may be
re-evaluated.
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and Environmental
Transportation
Acceptability Process)
Corridors

IN OR PARTIALLY WITHIN A CIRCULATION
ELEMENT RIGHT-OF-WAY

7

NOT IN A TRANS AGREEMENT

NOT IN A CETAP CORRIDOR

HYDROLOGY

Flood Plain Review

Flood Control District

Watershed

Water District

OUTSIDE FLOODPLAIN, REVIEW NOT
REQUIRED

RIVERSIDE COUNTY FLOOD CONTROL

SANTA MARGARITA

WESTERN MUNICIPAL WATER DISTRICT

GEOLOGIC
Fault Zone COUNTY FAULT ZONE
Faults UNNAMED FAULT IN ELSINORE FAULT

Liquefaction Potential

Subsidence

Paleontological
Sensitivity

ZONE

Moderate
Very low

Susceptible

HIGH SENSITIVITY (HIGH A): BASED ON
GEOLOGIC FORMATIONS OR MAPPABLE
ROCK UNITS THAT ARE ROCKS THAT
CONTAIN FOSSILIZED BODY ELEMENTS,
AND TRACE FOSSILS SUCH AS TRACKS,
NESTS AND EGGS. THESE FOSSILS
OCCUR ON OR BELOW THE SURFACE

MISCELLANEOUS

School Districts

Communities
Lighting (Ord. 655)
2010 Census Tract
Farmland

Special Notes

Tax Rate Area &
District Name

LAKE ELSINORE UNIFIED

WILDOMAR

ZONE: B

464.05

LOCAL IMPORTANCE

NO SPECIAL NOTES

025022 - CITY OF WILDOMAR
025022 - CITY OF WILDOMAR FIRE

025022 - CO FREE LIBRARY

025022 - CSA 152

025022 - ELS MURRIETA ANZA RESOURCE
025022 - ELSINORE AREA ELEM SCHOOL
025022 - ELSINORE VALLEY MUNICIPAL
025022 - FLOOD CONTROL ADMIN

025022 - FLOOD CONTROL ZN 7

025022 - GENERAL

025022 - GENERAL PURPOSE

025022 - LAKE ELSINORE UNI IMP NO 96-1
025022 - LAKE ELSINORE UNIFIED

025022 - MT SAN JACINTO JR COLLEGE
025022 - MWD WEST 1302999

025022 - RIV CO REGIONAL PARK & OPEN SP
025022 - RIVERSIDE CO OFC OF EDUCATION
025022 - SO. CALIF,JT(19,30,33,36,37,56)
025022 - WESTERN MUNICIPAL WATER
025022 - WILDOMAR CEMETERY
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http://rctlma.org/trans
http://www.rivcocob.org/ords/600/655.htm

PLUS PERMITS & CASES

Administrative Cases

Case
N/A

N/A

Building and Safety Cases

Case
214911

Code Cases

Case

SE0800897

Fire Cases

Case

FHAZ0006478

FHAZ0006481

FHAZ0102320

FHAZ0102323

FHAZ0306720

FHAZ0306736

FHAZ0409058

FHAZ0502823

FHAZ0502833

FHAZ0608853

FHAZ0608868

FHAZ0704611

FHAZ0704627

FHAZ0806905

FHAZ9202270

FHAZ9202276

FHAZ9304775

FHAZ9304779

FHAZ9407540

FHAZ9407545

FHAZ9507466

FHAZ9507472

FHAZ9602821

FHAZ9602826

DEMO DWELL

Case Description

Case Description

Case Description

Case Description

Status
N/A

Status
ISSUED

Status
Closed - Field

Status
Closed - Verified
Non-Billable

Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable
Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Page 4 of 50n 6/18/2019 11:31:50 AM



FHAZ9704797

FHAZ9704803

FHAZ9805892

FHAZ9805896

Planning Cases

Case
CFG04280

CFG04700
CZ04988
CZ05293
CZ05671
CZ05876
Cz07337
EA34623
EA35387
EA40858
EA41330
GEOO01656
GPA00808
GPAO00884
PDB04664
PDB04773
PP22685
TR34301

Survey Cases
Case
MAP36674

MAP37097

Case Description
CALIFORNIA FISH AND GAME FOR EA40858

CFG FOR EA41330

CHANGE OF ZONE FROM R-R TO C-P-S EA 31869

CHANGE OF ZONE FROM ? TO ? EA 33153

CZ FROM R-R TO CPS CHANGE OF ZONE FROM R-R TO C-P-S EA 34623

CHANGE ZONING FROM R-R TO C-P-S CHANGE OF ZONE FROM R-R TO C-P-S EA 35387

PROPSD CHG FROM CPS TO R-1 & R-2A(MULTIPLE ZONE) (TR34301)

EA FOR CZ 5627 ENVIRONMENTAL ASSESSMENT FOR CZ 05671 EA 34623
EA FOR CZ 5876 ENVIRONMENTAL ASSESSMENT FOR CZ 05876 EA 35387
ENVIRONMENTAL ASSESSMENT FOR TR34301

EA FOR PP22685

GEOTECHNICAL REPORT TR 34301

PROSPD HIGH DENSITY (CR) TO CR,HDR & VHDR DENSITY.

TO AMEND THE LAND USE AND CIRCULATION ELEMENT

BUOWL SURVEY REPORT:8/28/06

GEN BIO RESOURCES ASSESSMENT REPORT:11/13/06 SURVEY:8/17/06
10.06 AC COMMERCIAL/RETAIL

SUBDIVIDE 35.61 AC INTO 10.9 AC/COMM RETAIL & RES.

Case Description

Transportation Cases

Case
ST00652

Case Description
BAXTER CROSSING TR34301

Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Closed - Verified
Non-Billable

Status
PAID

PAID
ABANDONED
WITHDRAWN
APPROVED
APPROVED
ANNEXED
APPROVED
APPROVED
ANNEXED
WITHDRAWN
APPROVED
ANNEXED
APPROVED
APPLIED
APPLIED
ANNEXED
ANNEXED

Status
ISSUED

ISSUED

Status
APPLIED

DEPARTMENT of ENVIRONMENTAL HEALTH PERMITS

Septic Permits

Record Id

N/A

Well Water Permits
Record Id

N/A

Application Date Plan Check Approved Date Final Inspection Date

N/A N/A

PE Permit Paid Date Permit Approved Date

N/A N/A

Approved Date

N/A

Well Finaled Date

N/A

* DISCLAIMER *

Maps, permit information and data are to be used for reference purposes only. Map features are approximate, and are not necessarily accurate to
surveying or engineering standards. The County of Riverside makes no warranty or guarantee as to the content (the source is often third party),
accuracy, timeliness, or completeness of any of the data provided, and assumes no legal responsibility for the information contained on this map. Any
use of this product with respect to accuracy and precision shall be the sole responsibility of the user.
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NOTABLE FAULTS WITHIN 100 KILOMETERS AND SEISMIC DATA

Maximum Slip
Distance  Distance Moment Rate

Fault Zone & geometry (km) (mi.) Magnitude (mm/yr)
Chino-Central Ave. (rl-r-o) 37 23 6.7 1.0
Clamshell-Sawpit (r) 88 55 6.5 0.5
Cleghorn (ll-ss) 74 46 6.5 3.0
Coronado Bank (rl-ss) 72 45 7.4 3.0
Cucamonga (r) 65 40 6.9 5.0
Earthquake Valley (rl-ss) 79 49 6.5 2.0
Elsinore - Wildomar (rl-ss) 1 0.6 6.8 5.0
Eureka Peak (rl-ss) 94 58 6.4 0.6
Helendale - S Lockhart (rl-ss) 92 57 7.3 0.6
Holser (r) 99 62 6.5 0.4
Landers (rl-ss) 99 62 7.3 0.6
Newport-Inglewood (rl-ss) 46 29 6.9 1.5
North Frontal - Western (r) 78 48 7.2 1.0
North Frontal - Eastern (r) 91 57 6.7 0.5
Palos Verde (rl-ss) 73 45 7.3 3.0
Puente Hills Blind Thrust (r) 66 41 7.1 0.7
Raymond (lI-r-o) 91 57 6.5 1.5
Rose Canyon (rl-ss) 57 35 6.9 1.5
San Andreas (rl-ss) 78 48 7.5 24.0
San Jacinto (rl-ss) 35 22 6.7 12.0
San Joaquin Hills (r) 38 24 6.6 0.5
San Jose (ll-r-o) 68 42 6.4 0.5
Sierra Madre (r) 72 45 7.2 2.0
Upper Elysian Park (r) 93 58 6.4 1.3
Whittier (rl-ss) 44 27 6.8 2.5

Notes:
Fault geometry - (ss) strike slip, (r) reverse, (n) normal, (rl) right lateral, (Il) left lateral, (o) oblique
Fault and Seismic Data - California Geological Survey (Cao), 2003

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
Table 1



A
~ 3
RMA Group

Every Project Matters|www.rmacompanies.com
HISTORIC STRONG EARTHQUAKES IN SOUTHERN CALIFORNIA SINCE 1812

Epicentral
Distance

Date Event Causitive Fault Magnitude (miles)
Dec. 12,1812 Wrightwood San Andreas? 7.3 63
Jan. 9, 1857 Fort Tejon San Andreas 7.9 275
Dec. 16, 1858 San Bernardino Area uncertain 6.0 27
Feb. 9,1890 San Jacinto uncertain 6.3 58
May 28, 1892 San Jacinto uncertain 6.3 58
July 30, 1894 Lytle Creek uncertain 6.0 52
July 22, 1899 Cajon Pass uncertain 6.4 50
Dec.25, 1899 San Jacinto San Jacinto 6.7 20
Sept. 20, 1907 San Bernardino Area uncertain 53 42
May 15, 1910 Elsinore Elsinore 6.0 10
April 21, 1918 Hemet San Jacinto 6.8 18
July 23,1923 San Bernardino San Jacinto 6.0 27
March 11, 1933 Long Beach Newport-Inglewood 6.4 44
April 10, 1947 Manix Manix 6.4 104
Dec. 4, 1948 Desert Hot Springs San Andreas or Banning 6.5 57
July 21, 1952 Wheeler Ridge White Wolf 7.3 141
Feb. 9, 1971 San Fernando San Fernando 6.6 87
July 8, 1986 North Palm Springs Banning or Garnet Hills 5.6 47
Oct. 1, 1987 Whittier Narrows Puente Hills Thrust 6.0 57
Feb. 28, 1990 Upland San Jose 5.5 44
June 28, 1991 Sierra Madre Clamshell Sawpit 5.8 62
April 22, 1992 Joshua Tree Eureka Peak 6.1 61
June 28, 1992 Landers Johnson Valley & others 7.3 63
June 28, 1992 Big Bear uncertain 6.5 46
Jan. 17,1994 Northridge Northridge Thrust 6.7 86
Oct. 16, 1999 Hector Mine Lavic Lake 7.1 90
Notes:

Earthquake data: U.S.G.S. P.P. 1515 & online data, Southern California Earthquake Center &

California Geological Survey online data

Magnitudes prior to 1932 are estimated from intensity.

Magnitudes after 1932 are moment, local or surface wave magnitudes.

Medical Office Building at Baxter Village December 12, 2019

RMA Job No.: 19-1135-01
Table 2
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APPENDIX A

FIELD INVESTIGATION

A-1.00 FIELD EXPLORATION

A-1.01 Number of Borings

Our subsurface investigation consisted of 6 borings drilled with a CME-75 drill rig.

A-1.02 Location of Borings

A Site Geologic Map showing the approximate locations of the borings is presented as Figure 3.
A-1.03 Boring Logging

Logs of borings were prepared by one of our staff and are attached in this appendix. The logs contain factual
information and interpretation of subsurface conditions between samples. The strata indicated on these logs
represent the approximate boundary between earth units and the transition may be gradual. The logs show
subsurface conditions at the dates and locations indicated, and may not be representative of subsurface conditions
at other locations and times.

Identification of the soils encountered during the subsurface exploration was made using the field identification
procedure of the Unified Soils Classification System (ASTM D2488). A legend indicating the symbols and definitions
used in this classification system and a legend defining the terms used in describing the relative compaction,
consistency or firmness of the soil are attached in this appendix. Bag samples of the major earth units were
obtained for laboratory inspection and testing, and the in-place density of the various strata encountered in the
exploration was determined

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
PageA-1
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GROUP
MAJOR DIVISIONS TYPICAL NAMES
SYMBOLS
. .
O ° C Well graded gravel, gravel-sand mixtures.
° GW
o ° little or no fines.
CLEAN |[. 5.
g GRAVELS
[a) Litt fi Poorly graded gravel or gravel-sand mixtures,
3 GRAVELS (Lt ormo ines) % g cp little or no fines.
o
@ (More than 50% of
coarse fraction is ™~ § e
LARGER than the GM Silty gravels, gravel-sand-silt mixtures.
< No. 4 sieve size. GRAVELS O C
o~
WITH FINES o
(Appreciable amt. Clayey gravels, gravel-sand-clay mixtures.
8 COARSE offines) GC
m
2 GRAINED L]
© SOI LS . * . * . sw Well graded sands, gravelly sands, little or
2 < (More than 50% of CLEAN o o no fines.
w material is LARGER Ad hd hd
— ‘g than No. 200 sieve SANDS o o o
= 3 size) (Little or no fines) e o Poorly graded sands or gravelly sands, little
—_ d o SP or no fines.
D e B * o
ik 3 SANDS °
© w More than 50% of ¥ ¢ °
ﬁ z f)oarse fraction ?s o |o . sM Silty sands, sand-silt mixtures.
SMALLER than the
5 Z No. 4 sieve size) SAN DS g o |o
z
w | W WITH FINES ./ £
7] N Clayey sands, sand-clay mixtures.
L % * (Appreciable o A SC
| 8 . g amount of fines) £ A
®) —
— 2 Inorganic silts and very fine sands, rock flour
= a silty or clayey fine sands or clayey silts
lﬂ_f 2 © ML with slight plasticity
[a] 2 a
< (% — 3. <Z( Inorganic clays of low to medium plasticity,
o 2 'J; Sl I_TS AND CLAYS gravelly clays, sandy clays, silty clays, lean
w & (Liquid limit LESS than 50) cL clays.
g E
§_ FINE oL Organic silts and organic silty clays of low
s plasticity.
GRAINED
SOI LS < K Inorganic silts, micaceous or diatamaceous
é (More than 50% of I < < MH fine sandy or silty soils, elastic silts.
p .
o material is SMALLER
' than No. 200 sieve
) size) SILTS AND CLAYS _ o
l: CH Inorganic clays of high plasticity, fat clays.
D (Liquid limit GREATER than 50) /f
0
Organic clays of medium to high plasticity,
OH organic silts.
HIGHLY ORGANIC SOl LS Pt Peat and other highly organic soils.
BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by combinations of group symbols.
UNIFIED SOIL CLASSIFICATION SYSTEM
Medical Office Building at Baxter Village December 12, 2019

RMA Job No.: 19-1135-01
Page A-2
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I. SOIL STRENGTH/DENSITY
BASED ON STANDARD PENETRATION TESTS

Apparent density of sand Consistency of clay
Penetration Resistance N Apparent density Penetration Resistance N Consistency
(blows/Ft) (blows/ft)
0-4 Very Loose <2 Very Soft
4-10 Loose 2-4 Soft
10-30 Medium Dense 4-8 Medium Stiff
30-50 Dense 8-15 Stiff
>50 Very Dense 15-30 Very Stiff
>30 Hard

N = Number of blows of 140 Ib. weight falling 30 in. to drive 2-in OD sampler 1 ft.

BASED ON RELATIVE COMPACTION

Compactness of sand Consistency of clay
% Compaction Compactness % Compaction Consistency
<75 Loose <80 Soft
75-83 Medium Dense 80-85 Medium Stiff
83-90 Dense 85-90 Stiff
>90 Very Dense >90 Very Stiff

Il. SOIL MOISTURE

Moisture of sands Moisture of clays
% Moisture Description % Moisture Description
<5% Dry <12% Dry
5-12% Moist 12-20% Moist
>12% Very Moist >20% Very Moist, wet

SOIL DESCRIPTION LEGEND

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
Page A-3



Exploratory Boring Log Boring No. B-1

Sheet 1 of 2
Date Drilled: 8-8-19 Drilling Equipment: CME -55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 Ibs.
Elevation (ft): 1,338’ Drop: 30"
Samples - Material Description
0 = o —
f, — @ E o E qc) — 2 = S - _8 This log contains factual information and interpretation of the subsurface conditions between the samples. The
8‘ £ o v g wlx ale € i\i 8 a 0 % £ stratum indicated on this log represent the approximate boundary between earth units and the transition may
[a) £ % e} 3 dj:l £ § 8 - > G v>f be gradual. The log show subsurface conditions at the date and location indicated, and may not be
3 == % 3 5 representative of subsurface conditions at other locations and times.
] s Alluvium (Qal): Brown silty fine to coarse sand, slight trace of fine gravel, dry to
_ M .| |1 || 1footthen moist, non-cohesive, non-porous, medium dense to 10', medium
[R] | 12 43 | 1267 2 B 1] dense.
R
5 — — e — — — — — — — — — — — — — — — —
[R] | 32 29 | 11738 <
-] SP/sMm | *. 22 f|.] Brown to yellow-brown fine to coarse sand with silt, moist, poorly sorted,
ey dense.

sC Gray brown clayey sand, fine to coarse sand, wet, moderately cohesive, medium
10— [R] | 16 43 | 1270 [~ 7] dense,
vl

—— -~ Groundwater at 11'.

157 |E| 36 1.6 119.3 . Pauba Formation (Qps): Yellow fine to coarse sand with trace clay, wet, slightly
— micaceous dense.
20— . .
36 ERERXL
] 13.7 ve.ene  Thin (1" thick orange silt layer at 21",

Sample Types:
|E| - Ring Sample D - Bulk Sample AV4 - Groundwater

- Tube Sample -SPTSample ~ “™—=a - End of Boring

Medical Office Building at Baxter Village RMA Job No.: 19-1135-01
Page A-4



Exploratory Boring Log Boring No. B-1
Sheet 2 of 2
Date Drilled: 8.8-19 Drilling Equipment: CME -55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation (ft): 1,338' Drop: 30"

Samples - Material Description
[ b= —_
< = 5 = 2 . wn E [} This log contains factual information and interpretation of the subsurface conditions between the samples.
s E Q vl @ g ~ %_ k 2 ;\? Jogks] 8 [=% 'g The stratum indicated on this log represent the approximate boundary between earth units and the transition
8 - g‘ & g g = £ S S - a o ] o > may be gradual. The log show subsurface conditions at the date and location indicated, and may not be
cF|lmo|l® o =0 = o »v representative of subsurface conditions at other locations and times.
) ey n [a)
— 29 13.5 - . .
Pauba Sandstone (Qps): Yellow to yellow brown fine to coarse sandstone with
_ minor clay and silt, wet, dense.
35— Red brown sandy claystone
50 14.5 y clay
40 — AP
50/5" 9.1 - < _ _ :
— . ‘I Granite (Kgr): Black, gray and white, coarse grained, very dense, moderately
N
v v weathered.
p— -" -
-~ 7
— ~ RN
WY
- <
— - 7
N
45— 50/ I A
g 98 -3
_ 3.5
| Total depth 45.5'
Groundwater at 10 feet.
— Hole backfilled
50—
Sample Types:
|E| - Ring Sample D - Bulk Sample A4 - Groundwater

- Tube Sample - SPT Sample o - End of Boring

Medical Office Building at Baxter Village

RMA Job No.: 19-1135-01
Page A-5



Exploratory Boring Log Boring No. B-2

Sheet 1 of 1
Date Drilled: 8-8-19 Drilling Equipment: CME-55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation: 1,347 Drop: 30"
Samples > Material Description
2
< - g c g — 172} 235 This log contains factual information and interpretation of the subsurface conditions between the samples.
= Q 0w T o233 0% O _g. 2 The stratum indicated on this log represent the approximate boundary between earth units and the
o [ag|z|x=el2cssas Q o E - -
a € (3 2|3 € o o - =) 5 v>f transition may be gradual. The log show subsurface conditions at the date and location indicated, and may
ckF|lmo|l® o =] = not be representative of subsurface conditions at other locations and times.
%] e} (%] a
— ‘g Older alluvium (Qoal): Reddish brown silty fine to medium sand, dry, trace of
| ? SM | [l [f] white carbonate specks, non-porous, very dense.
68 ? 22 | 1340 A
— ? ;
58 3.7 132.0 SRR | Trace clay trace fine to medium gravel.
10— 92 5.0 | 1419 | %] || Increasing moisture content.
15 — 80 SC Thin layers gray red-brown and brown clayey fine to coarse sand, trace fine
{ 5.9 121.4 :
| 10 gravel, moist, very dense.
20 CcL Brown clay with sand, cohesive, slightly plastic, moist, hard.
| 59 15.5 119.6 -
] . Pauba Sandstone (Qps): Yellow brown, yellow and orange brown fine to coarse
sandstone, moist to wet, poorly cemented, medium dense to dense.
25—
26 10.3
_] Total depth 26.5'
Groundwater at 21' 10"
] Hole backfilled

Sample Types:
|E| - Ring Sample D - Bulk Sample Av4 - Groundwater

- Tube Sample - SPT Sample ~=y - End of Boring

Medical Office Building at Baxter Village RMA Job No.: 19-1135-01
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Exploratory Boring Log

Boring No. B-3

Sheet 1 of 1
Date Drilled: 10-2-19 Drilling Equipment: CME-55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation: 1,342 Drop: 30"
Samples - Material Description
2
< = g c g — 172} E K} This log contains factual information and interpretation of the subsurface conditions between the samples.
a E <@ ol 2 = ~ <@ k7 = ;\3 [l 8 [=% 'g The stratum indicated on this log represent the approximate boundary between earth units and the
g - g % g g =S g‘ ) 8 = a Z ) ° s transition may be gradual. The log show subsurface conditions at the date and location indicated, and may
ckF|lmo|l® o =] = O v not be representative of subsurface conditions at other locations and times.
%] e} (%] a
>
n SM 5 Alluvium (Qal): Brown silty fine to coarse sand, dry to 1' then moist, Upper 1'
— loose (plow zone), then dense.
? -1 13
— ? ; {.,
5| Z 1 [
[R] | s0 69 | 1266 | _ S
| . Older alluvium (Qoal): Dark brown clayey fine to coarse moist, moderately
sC ; cohesive, dense to very dense.
10_69/8" 5.7 1136 |~ - - - - - - — — — —— — —— — " /70
- - Pauba Sandstone (Qps): Light gray to white fine to coarse sandstone mostly
_ made of granitic rock fragments, moist, very dense.
15—
50/2" 54 | 1178
i A
20— %% Thin silt layer (<%” thick) at 20"
50/1" 06 | 1242 —
Total depth 20'
] Groundwater at 17' 10"
_ Hole backfilled
25—
Sample Types:
|E| - Ring Sample D - Bulk Sample Av4 - Groundwater

- Tube Sample

- SPT Sample

Medical Office Building at Baxter Village

B - End of Boring

RMA Job No.: 19-1135-01
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Exploratory Boring Log Boring No. B-4

Sheet 1 of 1
Date Drilled: 10-2-19 Drilling Equipment: CME-55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation: 1,340' Drop: 30"
Samples - Material Description
2
< = g c g — 172} E K} This log contains factual information and interpretation of the subsurface conditions between the samples.
a E <@ ol 2 = ~ <@ k7 = ;\3 [l 8 [=% 'g The stratum indicated on this log represent the approximate boundary between earth units and the
g - g % g g =S g‘ ) 8 = a Z ) ° s transition may be gradual. The log show subsurface conditions at the date and location indicated, and may
ckF|lmo|l® o =] = O v not be representative of subsurface conditions at other locations and times.
%] e} (%] a
1 SM =: k Alluvium (Qal): Light brown to brown silty fine to coarse sand, upper to 1' dry
- . :’: . and loose, then slightly moist and medium dense to dense.
2 kel
? sc Feis)p ) . . .
_ ’ o Brown clayey fine to coarse sand, moist, slightly cohesive, dense.
. Z
35 100 | 112.9
10 — ML Gray-brown sandy silt, fine sand, moist.
47 272 | 9.4
— SP-SM [ e o Gray fine sand with silt, very moist, non-cohesive, moderately well sorted, dense
; (weathered Pauba?).
15 _ 71 — a0 80 &0 e
10{ 20.0 105.9 -- Pauba Sandstone (Qps): Gray silty sandstone, fine sand, very moist, very dense.
20— _ N
83/9" 8.4 134.8
] - Granite (Kgr): Gray, fine to medium grained, moist, very dense.
—] Total depth 21'
| Groundwater at 13' 10"
Hole backfilled
25—
Sample Types:
|E| - Ring Sample D - Bulk Sample Av4 - Groundwater
- Tube Sample - SPT Sample ~=y - End of Boring
Medical Office Building at Baxter Village RMA Job No.: 19-1135-01
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Exploratory Boring Log Boring No. B-5

Sheet 1 of 1
Date Drilled: 10-2-19 Drilling Equipment: CME-55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation: 1,339' Drop: 30"
Samples - Material Description
2
< = g c g — 172} E K} This log contains factual information and interpretation of the subsurface conditions between the samples.
a E <@ ol 2 = <@ k7 = ’\o\ [l O 5 2 The stratum indicated on this log represent the approximate boundary between earth units and the
o= = 2 o|lxal2 e aa 4] o E . o e
a IS % 2 2|3 € O o - = ) = > transition may be gradual. The log show subsurface conditions at the date and location indicated, and may
ckF|lmo|l® o =] = O v not be representative of subsurface conditions at other locations and times.
%] e} (%] a
N SM d  Alluvium (Qal): Light brown silty fine to coarse sand, upper to 1'-1.5' dry and
- 2 ['] loose (plow zone), then slightly moist and medium dense.
5 — 1ElE
14 6.9 124.4 ST r
_
10_ a1 77 |woa | _ 0004 o _ _ _ _ _ _ _ 1
N 2 1 older alluvium (Qoal): Clayey, silty, fine to coarse, moist, dense to very dense.
— SC-SM
— -- Pauba Sandstone (Qps): Yellow sandstone, fine to coarse sand with clay, slightly
cohesive, friable, dense to very dense.
15 47 17.2 | 109.3
20—
_ 63 12.6 129.6 Gray silty sandstone, fine sand.
—] Total depth 21.5'
| Groundwater at 15' 11"
Hole backfilled
25—
Sample Types:
|E| - Ring Sample D - Bulk Sample Av4 - Groundwater
- Tube Sample - SPT Sample ~=y - End of Boring
Medical Office Building at Baxter Village RMA Job No.: 19-1135-01
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Exploratory Boring Log Boring No. B-6

Sheet 1 of 1
Date Drilled: 10-2-19 Drilling Equipment: CME-55
Logged By: KD Boring Hole Diameter: 8"
Location: See Site Geologic Map Drive Weights: 140 lbs.
Elevation: 1,347' Drop: 30"
Samples > Material Description
e
< - g c g — 172} E © This log contains factual information and interpretation of the subsurface conditions between the samples.
= Q 0 T Q@ k7 26| 0% O a 2 The stratum indicated on this log represent the approximate boundary between earth units and the
& s 9 alx o c X =% %] €
8 - £ & g 2|3 £ S o~ a — ) ° s transition may be gradual. The log show subsurface conditions at the date and location indicated, and may
ckF|lmOo|l?® =] = o n not be representative of subsurface conditions at other locations and times.
%] e} (%] a
T sm |7 111 older alluvium (Qoal): Reddish brown silty fine to coarse sand, dry to slightly
— sk )] moist.
_ &5 38 | 1131 Bl
1 4 F
5 —
Total depth 5'
N No groundwater
] Hole backfilled
10 —
15—
20—
25—
Sample Types:
|E| - Ring Sample D - Bulk Sample Av4 - Groundwater
- Tube Sample - SPT Sample ~=y - End of Boring
Medical Office Building at Baxter Village RMA Job No.: 19-1135-01
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APPENDIX B

LABORATORY TESTS
B-1.00 LABORATORY TESTS

B-1.01 Maximum Density

Maximum density - optimum moisture relationships for the major soil types encountered during the field
exploration were performed in the laboratory using the standard procedures of ASTM D1557.

B-1.02 Expansion Tests

Expansion index tests were performed on representative samples of the major soil types encountered by the test
methods outlined in ASTM D4829.

B-1.03 Soluble Sulfates and Chlorides

A test was performed on representative sample encountered during the investigation using the Caltrans Test
Methods CTM 417 and CTM 422.

B-1.04 Sand Equivalence

A Sand Equivalent test was performed on representative soil sample by the test methods of ASTM D2419.

B-1.05 Soil Reactivity (pH) and Electrical Resistivity

A Representative soil sample was tested for soil reactivity (pH) and electrical resistivity using California Test Method
643. The pH measures the degree of acidity or alkalinity in the soils.

B-1.06 Particle Size Analysis

Particle size analysis was performed on representative samples of the major soils types in accordance to the
standard test methods of the ASTM D422. The hydrometer portion of the standard procedure was not performed
and the material retained on the #200 screen was washed.

B-1.07 Direct Shear

A direct shear test was performed on a representative soil sample using the standard test method of ASTM D3080
(consolidated and drained). Tests were performed on a sample remolded to 90% relative compaction.

The test was performed on a direct shear machine of the strain-controlled type. To simulate possible adverse field
conditions, the sample was saturated prior to shearing. Several specimens were sheared at varying normal loads
and the results plotted to establish the angle of the internal friction and cohesion of the tested samples.

B-1.08 Resistance Value (R-Value)

A Resistance Value test was performed on representative soil sample by the test methods outlined in California 301.

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
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B-1.09 Moisture Measurement

Moisture content of the soil samples was performed in accordance to standard method for measurement of water
content of soil by drying oven, ASTM D2216. The mass of material remaining after oven drying is used as the mass

of the solid particles.

B-1.10 Density of Split-Barrel Samples

Soil samples were obtained by using a split-barrel sampler in accordance to standard method of ASTM D1586.

B-1.11 Test Results

Test results for all laboratory tests performed on the subject project are presented in this appendix.

SAMPLE INFORMATION

Sample Sample Sample Location
Number Description Boring No. Depth (ft)
1 Brown silty sand 1 1-5
2 Reddish brown silty sand 2 1-5
3 Brown silty sand 3 2-5
4 Brown to light brown silty & clayey sand 4 2-5
5 Light brown silty sand 5 1-5
6 Reddish brown silty sand 6 1-5

MAXIMUM DENSITY - OPTIMUM MOISTURE
Test Method: ASTM D1557

Sample Optimum Moisture Maximum Density
Number (Percent) (Ibs/ft3)
2 9.1 134.0
4 7.1 136.5
EXPANSION TEST
Test Method: ASTM D4829
Molding Final Initial
Moisture Moisture Dry
Sample Content Content Density Expansion Expansion
Number (Percent) (Percent) (Ibs/ft’) Index Classification
2 8.0 14.2 116.1 5 Very low
4 7.4 12.8 120.0 2 Very low

Medical Office Building at Baxter Village

December 12,2019
RMA Job No.: 19-1135-01
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SOLUBLE SULFATES AND CHLORIDES
Test Method: CTM 417 and CTM 422

Sample Soluble Sulfate Chlorides
Number (ppm) (ppm)
2 370 113
SAND EQUIVALENT
Test Method: ASTM D2419
Sample Sand
Number Equivalent
2 68
SOIL REACTIVITY (pH) AND ELECTRICAL RESISTIVITY
Test Method: CTM 643
Sample Resistivity
Number pH (Ohm-cm)
2 7.4 5,700

Medical Office Building at Baxter Village

December 12,2019
RMA Job No.: 19-1135-01
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PARTICLE SIZE ANALYSIS

ASTM D422
Sample ID: 1
Location: B-1 @1'-5'

Fraction A: Dry Net Weight (gms): 1,320
Fraction B: Dry Net Weight (gms): 516.8

Net Retained Net Passing
Screen Size Weight (oms) Weight (oms) % Passing
Fraction A: 3" 1319.5 100
1-1/2" 0 1319.5 100
3/4" 0 1319.5 100
3/8" 0 1319.5 100
#4 16.6 1302.9 99
Net Retained Net Passing
Screen Size Weight (gms) Weight (gms) % Passing
Fraction B: #8 58.3 458.5 88
#16 106.8 410.0 78
#30 152.6 364.2 70
#50 199.4 317.4 61
#100 257.7 259.1 50
#200 329.8 187.0 36
\\ 100
™ 90
N
AN 80
\\
N
70
N
60 o
c
AN 50 @
(]
\ by
40 8
30
20
10
0
100 10 1 0.1 0.01
Grain Size (mm)

Medical Office Building at Baxter Village
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PARTICLE SIZE ANALYSIS

ASTM D422
Sample ID: 2
Location: B-2 @ 1'-5'

Fraction A: Dry Net Weight (gms): 1,570
Fraction B: Dry Net Weight (gms): 504.5

Net Retained Net Passing
Screen Size Weight (gms) Weight (ems) % Passing
Fraction A: 3" 0 1569.6 100
1-1/2" 0 1569.6 100
3/4" 0 1569.6 100
3/8" 0 1569.6 100
#4 8.3 1561.3 99

Net Retained Net Passing
Screen Size Weight (gms) Weight (gms) % Passing

Fraction B: #3 47.2 457.3 90
#16 108.5 396.0 78
#30 165.0 339.5 67
#50 222.3 282.2 56
#100 274.5 230.0 45
#200 330.0 174.5 34
N 100
AN 90
\\
80
\\
N
70
N
60 o
£
50 &
o
®
\\ 40
30
20
10
0
100 10 1 0.1 0.01
Grain Size (mm)
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DIRECT SHEAR TEST
ASTM D3080

Sample ID: 2
Location: B-2@ 1'-5'

Maximum Dry Density (pcf) = 134.0

Optimum Moisture Content (%) = 9.1

Initial Dry Density (pcf) = 120.6

Initial Moisture Content (%) = 9.1

Final Moisture Content (%) = 13.0

Notmal Peak Residual
Pressure Shear Resist Shear Resist
1000 972 768
2000 1740 1464
4000 2570 2326
Peak Residual
Cohesion (psf) = 560 340
Friction Angle (deg) = 27 27
3000
2500 Pek 0O
/(
2000
[ .
é o / Re¢sidual
g 1500
2 X
;
2
wn
1000 o
/(
500
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Normal Stress (psf)
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CTM 301 - DETERMINATION OF RESISTANCE "R" VALUE OF TREATED AND UNTREATED BASES,
SUBBASES, AND BASEMENT SOILS BY THE STABILOMETER

Sample ID: 6

Specimen No A
Moisture Content (%o) 9.5
Dry Density (pcf) 128.8
Exudation Pressute (psi) 610
Stabilometer R Value 34
Expansion Pressure Dial 0

Use: Traffic Index = 5.0

Thickness by Expansion (ft)
Thickness by Stabilometer (ft) 1.06
Equilibtium Thick (ft)

Equilibrium Pressure R Value
Exudation Pressute R Value @ 300 psi

Expansion Pressures

Gravel Factor = 1.00

B

11.4
125.0
115
7
0

1.49

n/a
18

2.00 T
1.80 +

1.60 +
: Y/
1.40 £ /

1.20 {

1.00 +

0.80 +

/

0.60 v

0.40 £ /

0.20 £ /

0.00 #Z——

0.00 0.50 1.00

Cover Thickness by Stabilometer
(ft)

1.50
Cover Thickness by Expansion Pressure (ft)

2.00

C
10.5

127.3

297
18
0

1.31

Use Exudation R Value

100
90 =
80 <
70 =
60 +
50 <
40 +
30 <
20 =
10

Stabilometer R Value

Exudation Pressures

100 200 300 400 500 600 700 800
Exudation Pressure (psi)

Expansion Pressure R-Value is based on the following structural section:

0.25
0.42

Thickness of AC (ft)=
Thickness of Aggregate Base (ft)=

Gilac) =
Gg(base) =
Glavg) =

2.50
1.10
1.62

Wiac) = 145
W(base) = 130
W(avg) = 136

Medical Office Building at Baxter Village
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APPENDIX C

GENERAL EARTHWORK AND GRADING SPECIFICATIONS
C-1.00 GENERAL DESCRIPTION
C-1.01 Introduction
These specifications present our general recommendations for earthwork and grading as shown on the approved
grading plans for the subject project. These specifications shall cover all clearing and grubbing, removal of existing
structures, preparation of land to be filled, filling of the land, spreading, compaction and control of the fill, and all
subsidiary work necessary to complete the grading of the filled areas to conform with the lines, grades and slopes as

shown on the approved plans.

The recommendations contained in the geotechnical report of which these general specifications are a part of shall
supersede the provisions contained hereinafter in case of conflict.

C-1.02 Laboratory Standard and Field Test Methods

The laboratory standard used to establish the maximum density and optimum moisture shall be ASTM D1557.

The insitu density of earth materials (field compaction tests) shall be determined by the sand cone method (ASTM
D1556), direct transmission nuclear method (ASTM D6938) or other test methods as considered appropriate by the

geotechnical consultant.

Relative compaction is defined, for purposes of these specifications, as the ratio of the in-place density to the
maximum density as determined in the previously mentioned laboratory standard.

C-2.00 CLEARING
C-2.01 Surface Clearing
All structures marked for removal, timber, logs, trees, brush and other rubbish shall be removed and disposed of off
the site. Any trees to be removed shall be pulled in such a manner so as to remove as much of the root system as
possible.

C-2.02 Subsurface Removals

A thorough search should be made for possible underground storage tanks and/or septic tanks and cesspools. If
found, tanks should be removed and cesspools pumped dry.

Any concrete irrigation lines shall be crushed in place and all metal underground lines shall be removed from the
site.

C-2.03 Backfill of Cavities

All cavities created or exposed during clearing and grubbing operations or by previous use of the site shall be cleared
of deleterious material and backfilled with native soils or other materials approved by the soil engineer. Said backfill

Medical Office Building at Baxter Village December 12, 2019
RMA Job No.: 19-1135-01
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shall be compacted to a minimum of 90% relative compaction.

C-3.00 ORIGINAL GROUND PREPARATION
C-3.01 Stripping of Vegetation

After the site has been properly cleared, all vegetation and topsoil containing the root systems of former vegetation
shall be stripped from areas to be graded. Materials removed in this stripping process may be used as fill in areas
designated by the soil engineer, provided the vegetation is mixed with a sufficient amount of soil to assure that no
appreciable settlement or other detriment will occur due to decaying of the organic matter. Soil materials
containing more than 3% organics shall not be used as structural fill.

C-3.02 Removals of Non-Engineered Fills

Any non-engineered fills encountered during grading shall be completely removed and the underlying ground shall
be prepared in accordance to the recommendations for original ground preparation contained in this section. After
cleansing of any organic matter the fill material may be used for engineered fill.

C-3.03 Overexcavation of Fill Areas

The existing ground in all areas determined to be satisfactory for the support of fills shall be scarified to a minimum
depth of 6 inches. Scarification shall continue until the soils are broken down and free from lumps or clods and until
the scarified zone is uniform. The moisture content of the scarified zone shall be adjusted to within 2% of optimum
moisture. The scarified zone shall then be uniformly compacted to 90% relative compaction.

Where fill material is to be placed on ground with slopes steeper than 5:1 (H:V) the sloping ground shall be benched.
The lowermost bench shall be a minimum of 15 feet wide, shall be a minimum of 2 feet deep, and shall expose firm
material as determined by the geotechnical consultant. Other benches shall be excavated to firm material as
determined by the geotechnical consultant and shall have a minimum width of 4 feet.

Existing ground that is determined to be unsatisfactory for the support of fills shall be overexcavated in accordance
to the recommendations contained in the geotechnical report of which these general specifications are a part.

C-4.00 FiLL MATERIALS
C-4.01 General

Materials for the fill shall be free from vegetable matter and other deleterious substances, shall not contain rocks or
lumps of a greater dimension than is recommended by the geotechnical consultant, and shall be approved by the
geotechnical consultant. Soils of poor gradation, expansion, or strength properties shall be placed in areas
designated by the geotechnical consultant or shall be mixed with other soils providing satisfactory fill material.

C-4.02 Oversize Material

Oversize material, rock or other irreducible material with a maximum dimension greater than 12 inches, shall not be
placed in fills, unless the location, materials, and disposal methods are specifically approved by the geotechnical
consultant. Oversize material shall be placed in such a manner that nesting of oversize material does not occur and
in such a manner that the oversize material is completely surrounded by fill material compacted to a minimum of

Medical Office Building at Baxter Village December 12, 2019
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90% relative compaction. Oversize material shall not be placed within 10 feet of finished grade without the
approval of the geotechnical consultant.

C-4.03 Import

Material imported to the site shall conform to the requirements of Section 4.01 of these specifications. Potential
import material shall be approved by the geotechnical consultant prior to importation to the subject site.

C-5.00 PLACING AND SPREADING OF FILL
C-5.01 Fill Lifts

The selected fill material shall be placed in nearly horizontal layers which when compacted will not exceed
approximately 6 inches in thickness. Thicker lifts may be placed if testing indicates the compaction procedures are
such that the required compaction is being achieved and the geotechnical consultant approves their use.

Each layer shall be spread evenly and shall be thoroughly blade mixed during the spreading to insure uniformity of
material in each layer.

C-5.02 Fill Moisture

When the moisture content of the fill material is below that recommended by the soils engineer, water shall then be
added until he moisture content is as specified to assure thorough bonding during the compacting process.

When the moisture content of the fill material is above that recommended by the soils engineer, the fill material
shall be aerated by blading or other satisfactory methods until the moisture content is as specified.

C-5.03 Fill Compaction

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly compacted to not less than 90%
relative compaction. Compaction shall be by sheepsfoot rollers, multiple-wheel pneumatic tired rollers, or other
types approved by the soil engineer.

Rolling shall be accomplished while the fill material is at the specified moisture content. Rolling of each layer shall
be continuous over its entire area and the roller shall make sufficient trips to insure that the desired density has
been obtained.

C-5.04 Fill Slopes

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment. Compacting of the
slopes may be done progressively in increments of 3 to 4 feet in fill height. At the completion of grading, the slope
face shall be compacted to a minimum of 90% relative compaction. This may require track rolling or rolling with a
grid roller attached to a tractor mounted side-boom.

Slopes may be over filled and cut back in such a manner that the exposed slope faces are compacted to a minimum
of 90% relative compaction.

The fill operation shall be continued in six inch (6") compacted layers, or as specified above, until the fill has been
brought to the finished slopes and grades as shown on the accepted plans.

Medical Office Building at Baxter Village December 12, 2019
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C-5.05 Compaction Testing

Field density tests shall be made by the geotechnical consultant of the compaction of each layer of fill. Density tests
shall be made at locations selected by the geotechnical consultant.

Frequency of field density tests shall be not less than one test for each 2.0 feet of fill height and at least every one
thousand cubic yards of fill. Where fill slopes exceed four feet in height their finished faces shall be tested at a
frequency of one test for each 1000 square feet of slope face.

Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches. Density reading shall be
taken in the compacted material below the disturbed surface. When these readings indicate that the density of any
layer of fill or portion thereof is below the required density, the particular layer or portion shall be reworked until
the required density has been obtained.

C-6.00 SUBDRAINS
C-6.01 Subdrain Material

Subdrains shall be constructed of a minimum 4-inch diameter pipe encased in a suitable filter material. The subdrain
pipe shall be Schedule 40 Acrylonitrile Butadiene Styrene (ABS) or Schedule 40 Polyvinyl Chloride Plastic (PVC) pipe
or approved equivalent. Subdrain pipe shall be installed with perforations down. Filter material shall consist of 3/4"
to 1 1/2" clean gravel wrapped in an envelope of filter fabric consisting of Mirafi 140N or approved equivalent.

C-6.02 Subdrain Installation

Subdrain systems, if required, shall be installed in approved ground to conform the approximate alignment and
details shown on the plans or herein. The subdrain locations shall not be changed or modified without the approval
of the geotechnical consultant. The geotechnical consultant may recommend and direct changes in the subdrain
line, grade or material upon approval by the design civil engineer and the appropriate governmental agencies.

C-7.00 EXCAVATIONS
C-7.01 General

Excavations and cut slopes shall be examined by the geotechnical consultant. If determined necessary by the
geotechnical consultant, further excavation or overexcavation and refilling of overexcavated areas shall be
performed, and/or remedial grading of cut slopes shall be performed.

C-7.02 Fill-Over-Cut Slopes

Where fill-over-cut slopes are to be graded the cut portion of the slope shall be made and approved by the
geotechnical consultant prior to placement of materials for construction of the fill portion of the slope.

C-8.00 TRENCH BACKFILL

C-.01 General
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Trench backfill within street right of ways shall be compacted to 90% relative compaction as determined by the
ASTM D1557 test method. Backfill may be jetted as a means of initial compaction; however, mechanical compaction
will be required to obtain the required percentage of relative compaction. If trenches are jetted, there must be a
suitable delay for drainage of excess water before mechanical compaction is applied.

C-9.00 SEASONAL LIMITS
C-9.01 General
No fill material shall be placed, spread or rolled while it is frozen or thawing or during unfavorable weather
conditions. When the work is interrupted by heavy rain, fill operations shall not be resumed until field tests by the
soils engineer indicate that the moisture content and density of the fill are as previously specified.
C-10.00 SUPERVISION

C-10.01 Prior to Grading

The site shall be observed by the geotechnical consultant upon completion of clearing and grubbing, prior to the
preparation of any original ground for preparation of fill.

The supervisor of the grading contractor and the field representative of the geotechnical consultant shall have a
meeting and discuss the geotechnical aspects of the earthwork prior to commencement of grading.

C-10.02 During Grading

Site preparation of all areas to receive fill shall be tested and approved by the geotechnical consultant prior to the
placement of any fill.

The geotechnical consultant or his representative shall observe the fill and compaction operations so that he can
provide an opinion regarding the conformance of the work to the recommendations contained in this report.
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Retaining wall \

Wall waterproofing

per architect's \ )
specifications \4\

Provide open cell head
joints or outlet drain at
50 feet on center to a
suitable drainage device

Finished Grade

W\

Soil backfill, compacted to
90% relative compaction*

—/

o —

b

3" min.

Compacted fill

o Yo N

Wall footing

SPECIFICATIONS FOR CLASS 2
PERMEABLE MATERIAL
(CAL TRANS SPECIFICATIONS)

Sieve Size % Passing
1" 100
3/4" 90-100
3/8" 40-100
No.4 25-40
No.8 18-33
No.30 5-15
No.50 0-7
No.200 0-3

I W)

Filter fabric envelope
(Mirafi 140N or approved
equivalent) **

Minimum of 1 cubic foot
per linear foot of 3/4"
crushed rock

3" diameter perforated

PVC pipe (schedule 40 or
equivalent) with perforations
oriented down as depicted
minimum 1% gradient to
suitable outlet.

* Based on ASTM D1557

** |f class 2 permeable material (See
gradation to left) is used in place of
3/4"-11/2" gravel. Filter fabric may

be deleted. Class 2 permeable material
compacted to 90% relative compaction. *

RETAINING WALL DRAINAGE DETAIL
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APPENDIX D

LIQUEFACTION AND SEISMIC SETTLEMENTS
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LIQUEFACTION ANALYSIS SUMMARY
Copyright by CivilTech Software
www.civiltech.com
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Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to Jorge Meneses, RMA Group 12/11/2019 1:44:45 PM

Input File Name: C:\Users\jmeneses\Desktop\Liquefaction Runs\19-1135-0 Wildomar\Boring B-1.1liq

Title: Wildomar
Subtitle: Boring B-1

Surface Elev.=1338
Hole No.=B-1
Depth of Hole= 45.50 ft
Water Table during Earthquake= 10.00 ft
Water Table during In-Situ Testing= 11.00 ft
Max. Acceleration= 0.8 g
Earthquake Magnitude= 7.71
Input Data:
Surface Elev.=1338
Hole No.=B-1
Depth of Hole=45.50 ft
Water Table during Earthquake= 10.00 ft
Water Table during In-Situ Testing= 11.00 ft
Max. Acceleration=0.8 g
Earthquake Magnitude=7.71
No-Liquefiable Soils: CL, OL are Non-Liq. Soil

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Tokimatsu, M-correction

3. Fines Correction for Liquefaction: Idriss/Seed

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce = 1.25

7. Borehole Diameter, Cb= 1

8. Sampling Method, Cs= 1.2
9.

User request factor of safety (apply to CSR) , User= 1.1
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: Yes*

* Recommended Options

In-Situ Test Data:
Depth  SPT gamma  Fines
ft pcf %

2.50 6.10 120.00 20.00
5.00 17.90 120.00 10.00
10.00 8.90 120.00 30.00
15.00 20.10 120.00 5.00

20.00 36.00 120.00 5.00
25.00 38.00 120.00 5.00
30.00 29.00 120.00 5.00
35.00 50.00 120.00 5.00
40.00 100.00 120.00 5.00
45.00 100.00 120.00 5.00

Page 1
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Output Results:

0.64 in.

Settlement of Saturated Sands

0.88 in.

Settlement of Unsaturated Sands

1.52 in.

Total Settlement of Saturated and Unsaturated Sands

Differential Settlement

0.762 to 1.006 in.

in.

S dry S_all
in.

S_sat.

in.

F.S.

CRRm CSRfs

Depth
ft

.52

.51

.50
1.48
1.47
1.46
1.44
1.43
1.42
1.40

1
1
1
1
1
1
1
1
1
1

0.88
0.87
0.85
0.84
0.83
0.81
0.80
0.79
0.77
0.76
0.75
0.73
0.72
0.71
0.70
0.69
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.59
0.58
0.57
0.56
0.55
0.54
0.53
0.53
0.53
0.53
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52

0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.56
0.56
0.56
0.56
0.56

0.16

.50
.55

17
17
0.18
0.18
0.18

2

2.60
2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05

19
19
0.20
0.20

.39
.38
.36
.35
.34
.33
.32
.31
.30
.29
.28
.27
.26
.25

21
21
22
22
0.23
0.23

.10
.15

.20
.25

24

24
0.25
0.25
0.26
0.26
0.27
0.28
0.28
0.29
0.30
0.30
0.31
0.32
0.33
0.34
0.36
0.38
0.43
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

.30
.35

3

3.40
3.45

.50

3.

1
1
1

55

3.60
3.65
3.70
3.75
3.80
3.85
3.90
3.95
4.00
4.05
4.10
4.15
4.20
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70
4.75
4.80
4.85
4.90
4.95

.24
.23
.22
.21
.20
.19
.19
.18
.17
.17
.17
.17
.17
.17
.17
.17
.17
.16
.16
.16
.16
.16
.16
.16
.16
.16

1
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0.52
0.52
0.52
0.52
0.52
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.47
0.47
0.47
0.46
0.46
0.45
0.45
0.44
0.43
0.43
0.42
0.41
0.40
0.40
0.39
0.38
0.37
0.36
0.36
0.35
0.34
0.33
0.32

.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.15

1
1
1
1
1

0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.45
0.41

5.00
5.05
5.10
5.15
5.20
5.25

30
35

5.

5.40
5.45

50
55

5.

.15

5.60
5.65
5.70
5.75
5.80
5.85
5.90
5.95
6.00
6.05
6.10
6.15
6.20
6.25

.15

.15

.15

.15

.15

.15

.15

.15
.15

.15

.14
.14
.14
.14
.14
.14
.14
.13
.13
.13
.13

30
6.35
6.40
6.45

56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

50
55
60
65

6.

6.

.12
.12
.12
11
11
11
.10
.10
.09
.08

6.70
6.75

6.

80
85

6.

6.90
95

6.

7.00
7.05

7.

1
1
1
1
1
1
1

10
15

7.

.08

39
37
36
35
35
0.34
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.30
0.30

7.20
25

.07

7.

.06

30
35
7.40
7.45

.06

.05

1.04
1.03
1.02
l.01
l.01
1.00
0.99
0.98
0.97
0.96

50
55

7.

7.60
7.65
7.70
7.75
7.80
7.85
7.90
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0.31
0.30
0.29
0.29
0.28

0.96
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0.89
0.88
0.87
0.86
0.85
0.84
0.84
0.83
0.82
0.81
0.80
0.79
0.78
0.77
0.76
0.75
0.74
0.74
0.73
0.72
0.71
0.70
0.69
0.68
0.67
0.67
0.67
0.66
0.66
0.66
0.65
0.65
0.65
0.64
0.64
0.63
0.62
0.61
0.60

0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.63
0.62
0.61
0.60

0.

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.40%*
0.40%*
0.41%*
0.41%*
0.41%*
0.41%*
0.41%*
0.41%*
0.42%
0.42%
0.42%
0.42%
0.42%
0.42%
0.43*
0.43*
0.43*
0.43*

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.30
0.29
0.29
0.29
0.28
0.28
0.34
0.33
0.33
0.32
0.32
0.31
0.31
0.31
0.30
0.30
0.29
0.29
0.29
0.28
0.28
0.28
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.22
0.23
0.23
0.23
0.23
0.23
0.23
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.25
0.25
0.25
0.25

7.95
8.00
8.05
8.10
8.15
8.20
8.25

27
0.26
0.25

30
35

24
0.23
0.23

8.

8.40
8.45

22
21
0.20

50
55

8.

8.60
8.65
8.70
8.75
8.80
8.85
8.90
8.95
9.00
9.05
9.10
9.15
9.20
9.25

19
0.18

17
17
0.16
0.15

14
0.13

12

11
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30
35

9.

9.40
9.45

56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
57
57

50
55
60
65

9.

9.

9.70
75

9.

9.80
85

9.

9.90
95

9.

0.

10.00
10.05

0.

0.

l10.10
10.15

0.

0.

10.20
10.25

0.

59

59
0.58
0.57
0.56
0.56
0.55
0.54
0.53
0.52
0.52
0.51

59
59

0.

10.30
10.35

0.

0.

0.58
0.57
0.56
0.56
0.55
0.54
0.53
0.52
0.52
0.51

0.57
0.57
0.57
0.57
0.57
0.58
0.58
0.58
0.58
0.58

10.40
10.45
10.50
10.55

10.60
10.65

10.70
10.75

10.80
10.85
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10.
10.
11.
11.
11.
11.
11.
11.
11.

11

11

11

11

12

13
13

13
13

13
13
13
13
13

90
95
00
05
10
15
20
25
30

.35
11.
11.

40
45

.50
11.
11.

55
60

.65
11.
11.
11.
11.
11.

70
75
80
85
90

.95
12.
12.
12.
12.
12.

00
05
10
15
20

.25
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
.00
.05
13.
13.
13.
13.
13.
13.
.40
.45
13.
13.
.60
.65
.70
.75
.80

30
35
40
45
50
55
60
65
70
75
80
85
90
95

10
15
20
25
30
35

50
55

[OEOEOEEOROEOEOE RO OEOEOEOEOEOEOEOEOEOEOROEOEOROROEOROROROROROROROEOROROROROROREOROROEOEOR OO OO OO OO OO OO

.25
.25
.25
.26
.26
.26
.26
.26
.26
.27
.27
.27
.27
.27
.27
.28
.28
.28
.28
.28
.28
.29
.29
.29
.29
.29
.29
.29
.30
.30
.30
.30
.30
.30
.31
.31
.31
.31
.31
.31
.31
.31
.32
.32
.32
.32
.32
.32
.32
.32
.32
.33
.33
.33
.33
.33
.33
.33
.33

[OEOEOEEOROEOEOE RO CEOEOEOREOEOEOEOEOEOEOROEOEOROREOEOROROROROROROROROR OO OROROEOE VR OO OROROEOEOR OO OO OO OO

.58
.58
.58
.59
.59
.59
.59
.59
.59
.59
.59
.60
.60
.60
.60
.60
.60
.60
.60
.60
.61
.61
.61
.61
.61
.61
.61
.61
.61
.62
.62
.62
.62
.62
.62
.62
.62
.62
.63
.63
.63
.63
.63
.63
.63
.63
.63
.63
.64
.64
.64
.64
.64
.64
.64
.64
.64
.64
.65

[OROEEEREOEOE RO OE RO OEOEOEOEOEOEOEOEOROEOEOROROREORORORORORORORONOROROREOEOEOEOEOR OO OO OO OO OO OO O

.43%*
.43%*
.43%*
.44%
.44%
.44%
.44%
.44*
.45%
.45%
.45%
.45%
.45%
.46%*
.46%*
.46%*
.46%*
.46%*
.46%*
AT7*
AT7*
AT7*
AT7*
AT7*
.48%
.48%
.48%
.48%
.48%
.48%
.49%
.49%
.49%
.49%
.49%
.49%
.49%
.50%*
.50%*

50%*

.50%*
.50%*

50%*

.50%*
.50%*

50%*

.51%
.51%

51%*
51%*

.51%
.51%

51%*

.51%
.51%

51*

.51%
.51%
.51%

[OOSR RO OEOEOROEOEOEOROEOEOROROEOEOROEORORORORORORORONOROROEOEOEOEOEOR OO OO OO OO OO OO

.50
.49
.49
.48
.47
.47
.46
.45
.44
.44
.43
.42
.42
.41
.40
.39
.39
.38
.37
.37
.36
.35
.35
.34
.33
.33
.32
.31
.31
.30
.30
.29
.28
.28
.27
.26
.26
.25
.25
.24
.23
.23
.22
.21
.21
.20
.20
.19
.18
.18
.17
.17
.16
.16
.15
.14
.14
.13
.13

[OOSR R OEOEOEOROEOROEOEOEOEOROREOEOROEOEORORORORORORORONOROROEOEOEOEOEOR OO OO OO OO OO OO

19-113Liquefy.sum
Q.
.49
.49
.48
.47
.47
.46
.45
.44
.44
.43
.42
.42
.41
.40
.39

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

000D ODTODTDTDTODDDDDDDNDNDNDINDNDINDNDNINDINDNININNININDITDNEIEOOOOOOEOOOOODTODODODOOOOOOOOOOOO®

50

39

.38
.37

37

.36
.35

35

.34
.33

33

.32
.31
.31
.30

30

.29
.28

28

.27
.26

26

.25
.25
.24
.23
.23

22

.21
.21
.20
.20
.19

18
18

.17
.17

16

.16
.15

14

.14
.13
.13
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.12
0.12
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.97
0.97
0.06
0.05
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.12
0.12
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.06
0.05
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.51%*
0.51%*
0.52%*
0.52%
0.52%
0.52*
0.52*
0.52*
0.52*
0.52*
0.52*
0.53*
0.53*
0.53*
0.54*
0.54*
0.55%
0.55%
0.56*
0.70*
0.70*
0.70*
0.70*
0.70*
0.70*
0.70*
0.70*
0.69*
0.69%*
0.69%*
0.69%*
0.69%*
0.69%*
0.69%*
0.69%*
0.69%*
0.69%
0.69%
0.69%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.68%*
0.67%*
0.67%*
0.67*
0.67*
0.67*
0.67*
0.67*

0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

0.33
0.33
0.33
0.33
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.35
0.35
0.35
0.35
0.36
0.36
0.36
0.37
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

13.85
13.90
13.95
14.00
14.05

14.10

14.15

14.20

14.25

14.30

14.35

14.40
14.45

14.50

14.55

14.60
14.65

14.70
14.75

14.80
14.85

14.90
14.95

15.00
15.05
15.10
15.15
15.20
15.25
15.30

15.35

15.40
15.45
15.50

15.55

15.60
15.65
15.70
15.75
15.80
15.85
15.90
15.95
16.00

16.05

16.10
16.15

16.20
16.25

16.30
16.35

16.40
16.45
16.50
16.55

16.60
16.65

16.70
16.75
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19-113Liquefy.sum

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.67%*
0.67%*
0.67%*
0.67%*
0.67*
0.67*
0.67*
0.67*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.66*
0.65*
0.65*
0.65*
0.65*
0.65%
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.65%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64%*
0.64*
0.64*
0.64*
0.64*

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

16.80
16.85

16.90
16.95

17.00
17.05
17.10

17.15

17.20
17.25

17.30
17.35

17.40
17.45
17.50

17.55

17.60
17.65
17.70

17.75

17.80
17.85
17.90

17.95

18.00
18.05

18.10
18.15

18.20
18.25

18.30
18.35

18.40
18.45
18.50
18.55

18.60
18.65

18.70
18.75

18.80
18.85

18.90
18.95

19.00
19.05

19.10
19.15

19.20
19.25

19.30
19.35

19.40
19.45
19.50
19.55

19.60
19.65
19.70
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.64%*
0.63%*
0.63%*
0.63%*
0.63%*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.63*
0.62*
0.62*
0.62*
0.62*
0.62*
0.62*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%*
0.62%
0.62%
0.62%
0.62%
0.62%
0.62%
0.62%
0.62%
0.62%
0.61%*
0.61%*
0.61%*
0.61%*
0.61%*
0.61%*
0.61%*
0.61%*
0.61*
0.61*
0.61*
0.61*

0.73
0.73
0.73
0.73
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

19.75

19.80
19.85

19.90
19.95

20.00

20.05

20.10
20.15

20.20
20.25

20.30
20.35

20.40
20.45
20.50

20.55

20.60
20.65

20.70
20.75

20.80
20.85

20.90
20.95

21.00
21.05
21.10

21.15

21.20
21.25

21.30
21.35

21.40
21.45
21.50

21.55

21.60
21.65
21.70
21.75
21.80
21.85
21.90
21.95
22.00
22.05
22.10

22.15

22.20
22.25

22.30
22.35

22.40
22.45
22.50

22.55

22.60
22.65
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.61%*
0.61%*
0.61%*
0.61%*
0.61%*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.61*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.60%*
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59*
0.59*
0.59*
0.59*

0.76
0.76
0.76
0.76
0.76
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.79
0.79
0.79
0.79

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

22.70
22.75
22.80
22.85
22.90
22.95

23.00
23.05
23.10
23.15
23.20
23.25
23.30

23.35

23.40
23.45
23.50

23.55

23.60
23.65
23.70
23.75
23.80
23.85
23.90
23.95
24.00

24.05

24.10

24.15

24.20

24.25

24.30

24.35

24.40
24.45

24.50

24.55

24.60
24.65

24.70
24.75

24.80
24.85

24.90
24.95

25.00
25.05
25.10
25.15
25.20
25.25
25.30

25.35

25.40
25.45
25.50

25.55

25.60
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.59%
0.59%
0.59%
0.59%
0.59%
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%
0.58%
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*

0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.81
0.81

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

25.65
25.70
25.75
25.80
25.85
25.90

25.95
26.00

26.05

26.10
26.15

26.20
26.25

26.30
26.35

26.40
26.45
26.50

26.55

26.60
26.65

26.70
26.75

26.80
26.85

26.90
26.95

27.00
27.05
27.10

27.15

27.20
27.25

27.30
27.35

27.40
27.45
27.50
27.55

27.60
27.65

27.70
27.75

27.80
27.85

27.90
27.95

28.00
28.05

28.10
28.15

28.20
28.25

28.30
28.35

28.40
28.45
28.50

28.55
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58%*
0.58%*
0.58*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57*
0.57*
0.57*
0.57*

0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

28.60
28.65

28.70
28.75

28.80
28.85

28.90
28.95

29.00
29.05
29.10

29.15

29.20
29.25

29.30
29.35

29.40
29.45
29.50

29.55

29.60
29.65
29.70

29.75

29.80
29.85
29.90

29.95

30.00
30.05

30.10
30.15

30.20
30.25

30.30
30.35

30.40
30.45

30.50
30.55

30.60
30.65

30.70
30.75

30.80
30.85

30.90
30.95

31.00
31.05

31.10
31.15

31.20
31.25

31.30
31.35

31.40
31.45

31.50
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.57%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*

0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

31.55

31.60
31.65
31.70
31.75
31.80
31.85
31.90
31.95
32.00
32.05
32.10
32.15
32.20
32.25
32.30

32.35

32.40
32.45
32.50

32.55

32.60
32.65
32.70
32.75
32.80
32.85
32.90
32.95
33.00
33.05
33.10
33.15
33.20
33.25
33.30
33.35

33.40
33.45

33.50
33.55

33.60
33.65

33.70
33.75

33.80
33.85

33.90
33.95

34.00
34.05

34.10
34.15

34.20
34.25

34.30

34.35

34.40
34.45
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%
0.58%
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*

0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

34.50

34.55

34.60
34.65

34.70
34.75

34.80
34.85

34.90
34.95

35.00
35.05
35.10
35.15
35.20
35.25
35.30
35.35

35.40
35.45

35.50
35.55

35.60
35.65

35.70
35.75

35.80
35.85

35.90
35.95

36.00
36.05

36.10
36.15

36.20
36.25

36.30
36.35

36.40
36.45

36.50
36.55

36.60
36.65

36.70
36.75

36.80
36.85

36.90
36.95

37.00
37.05

37.10
37.15

37.20
37.25

37.30
37.35

37.40
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58*
0.58%*
0.58%*
0.58*
0.58*
0.58*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.58%*
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59*
0.59*
0.59*
0.59*

0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

37.45
37.50

37.55

37.60
37.65

37.70
37.75

37.80
37.85

37.90
37.95

38.00
38.05

38.10
38.15

38.20
38.25

38.30
38.35

38.40
38.45

38.50
38.55

38.60
38.65

38.70
38.75

38.80
38.85

38.90
38.95

39.00
39.05

39.10
39.15

39.20
39.25

39.30
39.35

39.40
39.45

39.50
39.55

39.60
39.65

39.70
39.75

39.80
39.85

39.90
39.95
40.00

40.05

40.10

40.15

40.20

40.25

40.30

40.35
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.59%
0.59%
0.59%
0.59%
0.59%
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59*
0.59%*
0.59%*
0.59%*
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59%
0.59*
0.60*
0.60*
0.60*

0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

40.40
40.45

40.50

40.55

40.60

40.65

40.70

40.75

40.80

40.85

40.90

40.95

41.00
41.05

41.10

41.15

41.20

41.25

41.30

41.35

41.40
41.45

41.50

41.55

41.60
41.65

41.70
41.75

41.80
41.85

41.90
41.95

42.00
42.05

42.10

42.15

42.20

42.25

42.30

42.35

42.40
42.45

42.50

42.55

42.60
42.65

42.70
42.75

42.80
42.85

42.90
42.95

43.00
43.05

43.10
43.15

43.20
43.25

43.30
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43.35 0.47 0.78 0.60* 0.00 0.00 0.00
43.40 0.47 0.78 0.60* 0.00 0.00 0.00
43.45 0.47 0.78 0.60* 0.00 0.00 0.00
43.50 0.47 0.78 0.60* 0.00 0.00 0.00
43.55 0.47 0.78 0.60* 0.00 0.00 0.00
43.60 0.47 0.78 0.60* 0.00 0.00 0.00
43.65 0.47 0.78 0.60* 0.00 0.00 0.00
43.70  0.47 0.78 0.60* 0.00 0.00 0.00
43.75 0.47 0.78 0.60* 0.00 0.00 0.00
43.80 0.47 0.78 0.60* 0.00 0.00 0.00
43.85 0.47 0.78 0.60* 0.00 0.00 0.00
43.90 0.47 0.78 0.60* 0.00 0.00 0.00
43.95 0.47 0.78 0.60* 0.00 0.00 0.00
44.00 0.47 0.78 0.60* 0.00 0.00 0.00
44.05 0.47 0.78 0.60* 0.00 0.00 0.00
44.10 0.47 0.78 0.60* 0.00 0.00 0.00
44.15 0.47 0.78 0.60* 0.00 0.00 0.00
44.20 0.47 0.78 0.60* 0.00 0.00 0.00
44.25 0.47 0.78 0.60* 0.00 0.00 0.00
44.30 0.47 0.78 0.60* 0.00 0.00 0.00
44.35 0.47 0.78 0.60* 0.00 0.00 0.00
44 .40 0.47 0.78 0.60* 0.00 0.00 0.00
44.45 0.47 0.78 0.60* 0.00 0.00 0.00
44.50 0.47 0.78 0.60* 0.00 0.00 0.00
44.55  0.47 0.78 0.60* 0.00 0.00 0.00
44.60 0.47 0.78 0.60* 0.00 0.00 0.00
44.65 0.47 0.78 0.60* 0.00 0.00 0.00
44.70  0.47 0.78 0.60* 0.00 0.00 0.00
44.75 0.47 0.78 0.60* 0.00 0.00 0.00
44.80 0.47 0.78 0.60* 0.00 0.00 0.00
44.85 0.47 0.78 0.60* 0.00 0.00 0.00
44.90 0.47 0.78 0.60* 0.00 0.00 0.00
44.95 0.47 0.78 0.60* 0.00 0.00 0.00
45.00 0.47 0.77 0.60* 0.00 0.00 0.00
45.05 0.47 0.77 0.60* 0.00 0.00 0.00
45.10 0.47 0.77 0.60* 0.00 0.00 0.00
45.15 0.47 0.77 0.60* 0.00 0.00 0.00
45.20 0.47 0.77 0.60* 0.00 0.00 0.00
45.25 0.47 0.77 0.60* 0.00 0.00 0.00
45.30  0.47 0.77 0.60* 0.00 0.00 0.00
45.35 0.47 0.77 0.60* 0.00 0.00 0.00
45.40 0.47 0.77 0.60* 0.00 0.00 0.00
45.45 0.47 0.77 0.60* 0.00 0.00 0.00
45.50  0.47 0.77 0.60* 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Welcome to LiquefyPro!

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with user request factor of safety)
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S_dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NoLiq No-Liquefy Soils
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QTC Hazards by Location

Search Information

Coordinates: 33.61322, -117.26328 Penske Truck Renta (
Elevation: ft ' s
m
Timestamp: 2019-12-11T20:47:45.840Z !
Hazard Type: Seismic
} iaxter Hd Baxte 3
Reference ASCE7-16 Baxter Rd
A
Document: 2
o
Risk Cat m GD glE Réeport a:imap error
isk Category:
Site Class: D

Basic Parameters

Name Value Description

Sg 1.668 MCER ground motion (period=0.2s)

Sq 0.619 MCER ground motion (period=1.0s)

Sms 1.668 Site-modified spectral acceleration value
Sm1 * null Site-modified spectral acceleration value
Sps 1.112 Numeric seismic design value at 0.2s SA
Sp1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

vAdditional Information

Name Value Description

SDC * null Seismic design category

Fa 1 Site amplification factor at 0.2s

Fy * null Site amplification factor at 1.0s

CRg 0.909 Coefficient of risk (0.2s)

CR 0.907 Coefficient of risk (1.0s)

PGA 0.726 MCEg peak ground acceleration

Fpca 1.1 Site amplification factor at PGA

PGAMm 0.799 Site modified peak ground acceleration
T 8 Long-period transition period (s)

https://hazards.atcouncil.org/#/seismic?lat=33.61322&Ing=-117.26328&address= 1/2


https://www.google.com/maps/@33.61322,-117.26328,16z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=33.61322,-117.26328&z=16&t=m&hl=en-US&gl=US&mapclient=apiv3

12/11/2019 ATC Hazards by Location
SsRT 1.668 Probabilistic risk-targeted ground motion (0.2s)

SsUH 1.836 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 2.376 Factored deterministic acceleration value (0.2s)
S1RT 0.619 Probabilistic risk-targeted ground motion (1.0s)
S1UH 0.682 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
S1D 0.948 Factored deterministic acceleration value (1.0s)

PGAd 1.001 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this website does not imply approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the report.

https://hazards.atcouncil.org/#/seismic?lat=33.61322&Ing=-117.26328&address= 2/2


https://earthquake.usgs.gov/ws/designmaps/

12/11/2019 Unified Hazard Tool

U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.

A~  Input
Edition Spectral Period
Dynamic: Conterminous U.S. 2014 (upd: Peak Ground Acceleration
Latitude Time Horizon
Decimal degrees Return period in years
33.61322 2475
Longitude
Decimal degrees, negative values for western longitudes
-117.26328
Site Class

259 m/s (Site class D)

https://earthquake.usgs.gov/hazards/interactive/ 1/5


https://earthquake.usgs.gov/hazards/designmaps/

12/11/2019 Unified Hazard Tool

A~ Hazard Curve

Please select “Edition”, “Location” & “Site Class” above to
compute a hazard curve.

Compute Hazard Curve

https://earthquake.usgs.gov/hazards/interactive/ 2/5
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~ Deaggregation

Component

Total

25 30

20

L

10

L

% Contribulti__lon to Hazard

2

b
07\,'6‘

https://earthquake.usgs.gov/hazards/interactive/ 3/5
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Unified Hazard Tool

Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr!
PGA ground motion: 0.76243885¢g

Totals

Binned: 100 %
Residual: 0%
Trace: 0.09 %

Mode (largest m-r bin)

m: 7.71

r: 1.88km

€o: 0.640
Contribution: 22.11 %

Discretization

r: min=0.0, max=1000.0, A=20.0 km
m: min=4.4,max=9.4,A=0.2
€ min=-3.0,max=3.0,A=0.50

https://earthquake.usgs.gov/hazards/interactive/

Recovered targets

Return period: 2821.2035yrs
Exceedance rate: 0.00035445866 yr~'

Mean (over all sources)

m: 6.94
r: 6.72 km
€o: 1.18¢0

Mode (largest m-r-<o bin)

m: 7.71

r: 1.86 km

€o: 0.670
Contribution: 11.78 %

Epsilon keys

€0:
€l:
€2:
€3:

[-0..-2.5)

[

[

[
€4: |

[

[

[

[

[

0
2.5..-2.0)
2.0..-1.5)
1.5..-1.0)
1.0..-0.5)
0.5..0.0)
€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€11: [2.5.. +]

€5:

4/5
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Deaggregation Contributors

Source Set Ly, Source Type

UC33brAvg_FM31 System
Elsinore (Temecula) rev [0]
Elsinore (Stepovers Combined) [1]
Elsinore (Glen Ivy) rev [3]
San Jacinto (Stepovers Combined) [2]
Elsinore (Glen Ivy) rev [2]

UC33brAvg_FM32 System
Elsinore (Temecula) rev [0]
Elsinore (Stepovers Combined) [1]
Elsinore (Glen Ivy) rev [3]
San Jacinto (Stepovers Combined) [2]
Elsinore (Glen Ivy) rev [2]

UC33brAvg_FM31 (opt) Grid
PointSourceFinite: -117.263, 33.645
PointSourceFinite: -117.263, 33.645

UC33brAvg_FM32 (opt) Grid
PointSourceFinite: -117.263, 33.645
PointSourceFinite: -117.263, 33.645

https://earthquake.usgs.gov/hazards/interactive/

1.86
2.14
12.98
33.37
19.42

1.86
2.14
12.98
33.37
19.42

6.30
6.30

6.30
6.30

7.33
6.62
6.42
8.04
6.51

7.38
6.66
6.42
8.04
6.54

5.53
5.53

5.53
5.53

Unified Hazard Tool

€

0.71
0.89
2.15
2.13
2.50

0.70
0.88
2.15
2.14
2.48

1.56
1.56

1.56
1.56

lon

117.273°W
117.281°W
117.373°W
116.989°W
117.428°W

117.273°W
117.281°W
117.373°W
116.989°W
117.428°W

117.263°W
117.263°W

117.263°W
117.263°W

lat

33.606°N
33.612°N
33.685°N
33.809°N
33.721°N

33.606°N
33.612°N
33.685°N
33.809°N
33.721°N

33.645°N
33.645°N

33.645°N
33.645°N

az

229.03
263.74
308.36

49.33
308.19

229.03
263.74
308.36

49.33
308.19

0.00
0.00

0.00
0.00

%

40.98
27.91
4.73
3.02
2.54
1.24

40.47
27.24
4.85
3.09
2.52
1.30

9.28
2.14
2.14

9.27
2.14
2.14

5/5
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I INTRODUCTION
1.1  General

GEOBASE, INC. (GEOBASE) was retained by Kaiser Foundation Health Plan, Inc. to
undertake a geotechnical review for the site (Site 7) located at the northwest corner of
Baxter Road and Interstate 15 (I-15), in the City of Wildomar, Riverside County, California.
The proposed site is part of Tract 34301, Assessor's Parcel numbers 376-180-015 and
316-180-043. Previously, GEOBASE had evaluated the following sites as part of
GEOBASE's Geotechnical Review reports, project number C.314.73.00 and C.314.73.01,
dated October 2015 and June 2016, respectively:

. Orange Street and Bundy Canyon Road (Site 1)

. George Avenue and Clinton Keith Road (Site 3)

. Hidden Springs Road and Clinton Keith Road (Site 5)
. Catt Road and Est of the [-15 Freeway (Site 6)

The approximate location of these sites are shown on the Site Locations Map, Figure A-1,
Appendix A.

This report presents the results of the geotechnical review for Site 7.

1.2 Objeciive of the Geotechnical Review

The objective of this review was to assist with the selection of a site for future development.
This was accomplished by performing a review of previous soil reports and pertinent
geotechnical information to identify, at each site, geotechnical constraints that may have
a bearing on the proposed developments.

1.3 Scope of Services

The scope of services provided during the course of this review included:

. Site reconnaissance on May 03, 2017,

. Review of the referenced site specific soils report titled “Preliminary Geotechnical
and Fault Rupture Hazard Investigation, Tract 34301, NWC Baxter Road and |-15,

Wildomar, California”, prepared by GEOCON West, Inc., dated December 12, 2012,
revised March 26, 2015;

GEOBASE, INC.
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. Review of the County of Riverside General Plan,
J Discussions with the County of Riverside regarding County Fault Studies Zones;

. Review of readily available published geologic literature for the site and vicinity (see
references); and,

. Preparation of this report presenting our findings, conclusions and
recommendations.

No subsurface drilling, sampling or laboratory testing was performed as part of this review.
. PROPOSED DEVELOPMENT

It is understood that proposed development will consist of construction of a medical office
building (MOB) and supporting facilities.

. SITE DESCRIPTION

The property is located west of the Interstate 15 (I-15) Freeway, north of Baxter Road and
east of White Street. The subject property is comprised of approximately thirty-five (35)
acres of undeveloped land. It is understood that the property will be subdivided and the
project site for the proposed development will consist of approximately ten (10) acres. The
north and west side of the property is bordered by developed residential housing.

The property is relatively flat to rolling hills with elevations ranging from approximately 1324
to 1372 feet above mean-sea-level (amsl). The majority of the land is covered with medium
dense weeds and scattered trees. Drainage appears directed towards the east and south
of the property.

The property features can be observed from the Site Map and Site Photographs, Figures
A-2 and A-3, respectively, Appendix A.

IV. SUBSURFACE CONDITIONS

4.1 Subsoil Conditions

A regional geologic map showing the geologic units at each site is given as Figure A-4,
Appendix A. Subsoil conditions atthe site are described below, based on the geologic map

GEOBASE, INC.
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and Site Plan (Figure A-5, Appendix A), and the GEOCON West, Inc.'s (GEOCON) soils
report. This report is included herein, Appendix C, for ease of reference.

Based on the GEOCON report dated December 12, 2012 and revised March 26, 2015,
subsoils at the site include:

. Younger alluvium encountered primarily within the drainage areas consisting of loose
to medium dense inter-layered silty sands, sands and clays. At the locations
observed, the younger alluvium ranged in thickness from two (2) to eighteen (18)
feet.

. Colluvium overlying granitic bedrock consisting of red-brown clayey sands with
abundant carbonate nodules and stringers. Where encountered, in borings and
trenches, the colluvium ranges in thickness from one (1) to eight (8) feet.

. Pauba Formation sandstone consisting of brown to reddish-brown silty sand.

. Granitic bedrock encountered at depths of three (3) to thirty-nine (39) feet within the
borings and trenches.

Distribution of the above materials within the site is shown on GEOCON Geologic Map and
Site Plan, reproduced herein as Figure A-5, Appendix A.

4.2 Groundwater Conditions

GEOCON stated that groundwater depths observed primarily in drainage areas range from
thiteen and one-half (13.5) to twenty-nine (29) feet below ground surface. Additionally,
groundwater seepage is common at soil/bedrock contact. Therefore, groundwater may be
encountered during grading and appropriate drainage measure should be implemented.

4.3 Excavatability

The sandstone bedrock may be cemented in localized areas. Excavation in these
cemented zones may require heavy tractor and/or ripper, and can generate oversize
material not suitable as fill.

The granitic bedrock, where not weathered, may be difficult to excavate.

GEOBASE, INC.



C.314.73.02 Page 4 of 8
May 17, 2017

4.4 OQversize Material

Excavation of bedrock can generate some oversize materials. In addition, excavation in
alluvium may also generate some oversize material, where cobbles and bouiders are
encountered. Oversize materials, typically greater than six (6) inches in maximum
dimension, require special handling if they are to be incorporated into fill, otherwise they
need to be exported.

V. FAULTING

The fault classification system adopted by the California Geological Survey (CGS), relative
tothe State legislation, delineates Earthquake Fault Zones along active or potentially active
faults (Alquist-Priclo Act). Such Earthquake Fault Zones are in turn used to estabiish
setbacks of structures from active fault zones. An active fault is defined by the CGS as a
"sufficiently active and weli defined fault" that has exhibited surface displacement within
Holocene time (approximately the last 11,000 years). A potentially active fault is defined
by the State as a fault with a history of movement within Pleistocene time (between 11,000
and 1.6 million years ago). Any fault proven not to have moved within the last 1.6 million
years is considered inactive.

Although not zoned by the State of California (Figure A-6, Appendix A, Geologic Hazards
Map)}, geologic mapping by Morton and Webber indicates that a branch of the Elsinore
Fauit Zone (Gien lvy segment) is believed to fraverse the eastern portion of Site 7, as
shown on the County of Riverside Fault Map, Figure A-7, Appendix A.

Using the same website that provides the County of Riverside Fault Map, but researching
at the parcel level, the individual report indicates that the referenced GEOCON report,
Appendix C, was approved as shown on the parcel reports (page 4 of 4) provided in
Appendix B.

VI. SITE GEOTECHNICAL REPORT REVIEW COMMENTS
GEOCON completed a geotechnical and fault rupture hazard report dated December 12,
2012 and revised March 26, 2016 (Appendix C). Based on the Riverside County Parcel

Report, Appendix B, this report was approved. It is recommended that the following
comments be addressed:
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6.1 Update Letter

The site report is based on CBC 2013. Therefore an update letter is required since the
current code is CBC 2016.

6.2 Seismic Design Criteria

Subsection 7.6, Seismic Design Criteria, of the site geotechnical report prepared by
GEOCON, Appendix C, does not meet the requirements of CBC 2013, which the report is
based on, and CBC 2016. These requirements are the same for both CBC 2013 and
2016 and are outlined below.

Table 7.6.1 of GEOCON'’s report (Appendix C), titted 2013 CBC Seismic Design
Parameters, indicates that S, =0.927g. CBC 2013 subsection 1613.3.5 states: “Structures
classified as Risk Category |, Il or lll that are located where the mapped spectral response
acceleration parameter at 1-second period, S,, is greater than or equal to 0.75 shall be
assigned to Seismic Design Category E. Structures classified as Risk Category IV that are
located where the mapped spectral response acceleration parameter at 1-second period,
S, Is greater than or equal to 0.75 shall be assigned to Seismic Design Category F."
Further, CBC 2013 subsection 1616.10.2 states: “For buildings assigned to Seismic Design
Category E and F, or when required by the building official, a ground motion hazard
analysis shall be performed in accordance with ASCE 7 Chapter 21, as modified by Section
1803A.6 of this code.”

Based on the above the 2013 CBC Seismic Design Parameters are inadequate and a site-
specific ground motion hazard analysis (GMHA) should be performed.

Vil. SUMMARY
Based on our review of the site geotechnical report prepared by GEOCON, geological and
seismological information pertinent to the site, and a site reconnaissance visit, the following

findings and observations were noted:

1. The Geotechnical and Fault Rupture Hazard Investigation report was approved by
the County of Riverside and should therefore be adequate for non-OSHPD projects.

2.  The site geotechnical report is based on CBC 2013. Therefore an update letter is
required since the current code is CBC 2016.
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S Seismic Design Criteria does not meet the requirements of CBC 2013 or CBC 2016,
these requirements are the same.

4, Removal and recompaction is recommended for alluvium soils, upper three (3) feet
of colluvium, completely weathered sandstones and granitic bedrock and the fault
trenches excavations. The alluviums, at the locations observed, extend to depths
of eighteen (18) feet.

5. Recommended allowable bearing pressures (up to 3,500 psf) are assumed based
on ninety (90) percent relative compaction for the materials overexcavated and
replaced; ninety-five (95) percent relative compaction will result in higher bearing
pressures.

6. Undocumented fills were not observed at the boring and trench locations.
VIHI. LIMITATIONS

This geotechnical review was performed in accordance with generally accepted
geotechnical engineering principles and practice. No warranty, expressed or implied, is
made as to the conclusions and professional advice included in this report.

Conclusions and recommendations presented herein are partly based on the evaluation
of GEOCON's site geotechnical report, geological and seismological information pertinent
to the site and on experience and professional judgment.

This review was limited to the geotechnical aspects of the site. The potential for hazardous
and/or contaminated materials existing at the site was not evaluated.

Respectfuily submitted

J-M. Chevallier, P.E., G.E.
R.C.E. 82460 R.C.E. 39198; G.E. 2056
Associate Engineer Managing Principal
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Figure A-1 Site Locations Map

Figure A-2 Site Map

Figure A-3 Site 7 Photographs

Figure A-4 Regional Geologic Map
Figure A-5 Geologic Map and Site Plan
Figure A-6 Geologic Hazards Map

Figure A-7 County of Riverside Fault Map
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APPENDIX B

Figure B-1  Site 7 - APN 367-180-043 (Eastern 15.98 Acres, see Figure A-2,
Appendix A); Riverside County Parcel Report (4 pages)

Figure B-2 Site 7 - APN 367-180-015 (Western 19.5 Acres, see Figure A-2,
Appendix A); Riverside County Parcel Report (4 pages)

GEOBASE, INC.



Riverside County Parcel Report

APN 367-180-043
Baxter Rd and I-15

Disclaimer
MAPS/IMAGES
¥
5
o

PARCEL

APN

Previous APN
Addreas

Mailing Address

Legal Description

Property Characteristcs

PLANNING

Specific Plans

Land Use Designations
Ganeral Plan Pollcy
QOverla

Area Plan (RCIP)

Ganaral Man Policy Araas

WILDOMAR

367-180 043-6

14

No a  ress avallable

3 O LA JOLLA VLG STE 9
SAN DIEGD CA CA 92122

Recorded Page Not Avaliable
Subdlvision Name-
tot/Parcel: Not Avallable
Block. Not Avaltable

Tract Number: Not Avall

Rec r ed
acres

tsz2al 15,5

No Property Description
Avallable

Not within a Specific Plan

CIiTy

Not In a General Plan Policy

Overlay Area

Elslnore

None

Supervisorial District
2011

Supervisorial District
20

Township/Ranga
Elevation Ranpe

Thomas Bros. Map
Page/Grid

Indian Tribal Lapnd

ity Boundary /Sphare

March Jaint Powers
Author ty

County Service Area

Historic Praservation
Pistricts

Agricultural Presarve
Redevelopment Areas

Alrport Influence Araas

Alrport Compatibliity
Zones

14

Report Date: Thursday, May 04, 2017

KEVIN JEFFRIES, DISTRICT 1
BOB BUSTER, DISTRICT 1

T&5R4W SEC 26
133§ 1,372

PAGE: 8 7 GRID: DS
PAGE: B37 GRID: D&

Not n Tribel Land

City B da I DOMAR
Not within a Clty Sphere
Annexation Date: Not
Applicable

LAFCO Case #: 2007-107-
143

Proposals: Not Applicable

NOT WITHIN THE
JURISDICTION OF THE
MARCH JIOINT POWERS
AUTHQRITY

Not In a County Service Area

Mot n an Historlc
Preservation District

Not in an agricultural
preserve

Not In a Redevelopment Area

Notin an Alrport Influence
Area

Not In an Alrport
Compatibliity Zene

51412017



PLANNING

Zoning Querlays

ENVIRONMENTAL

Valley Multi-Species
Habltat Conservation
Blan) Plan Arep

CVMSHCP (Conchella
Valley Multi-Species
Habitat Conservation
Plan) Conservation Area

CVYMSHCP Fluvial Sand
Transport Special
Provision Areas

FIRE

Fira Hazard Classification

DEVELOPMENT FEES

LYMSHCP [Conachelln,
Valley Mult|-Specias
Habitat Conservation
Plan) Fee Ares (Qrd 8735)
WRMSHCP (Western
Riverside County Multi-
Species Habitat

Conservation Plan) Fee
Aren

Western TUMF
{Transportation Uniform
Mitigation Fee Ord, 824)

Eastern TUMF
Tea at or)
TRANSPORTATION

Circulation Element
Ultimate
Right-of-Way

HYDROLOGY

Flood Plan Review

Water District

See the city for more
Informatlon

Not In a Zoning Overlay

NOT WITHIN THE COACHELLA
VALLEY MSHCP FEE AREA
MSHCP Plan Area

Not in a Conservation Area

Not In a Fluvial Sand
Teansport Speclal Provision
Area

None

Not In a High Fire Area

NOT WITHIN THE COACHELLA
VALLEY MSHCP FEE AREA
MSHCP Fee Area

IN QR PARTIALLY WITHIN
THE WESTERN RIVERSIDE
MSHCP FEE AREA. SEE MAP
FOR MORE INFORMATION

IN OR PARTIALLY WITHIN A
TUMF FEE AREA SEE MAP
FOR MORE INFORMATIQN.
SOUTHWEST

NOT WITHIN THE EASTERN
TUMF FEE AREA

IN OR PARTIALLY WITHIN A
IRCULATION ELEMENT
RIGHT-OF WAY SEE MAP FOR
MORE INFORMATION
ONTACT THE
TRANSPORTATION DEPT.
PERMITS SECTION AT {951)
955-6790 FOR INFORMATION
REGARDING THIS PARCEL IF
IT 1S IN AN
UNINCORPORATED AREA,

QUTSIDE FLOODPLAIN,
REVIEW NOT REQUIRED

wWMWD

oning Districts and
oning Areas

Community Advisory
Councilis

WRMSHCP (Westarn
Riverside County Multl-
Specles Habitat
Conservation Plan) Cefl
Group

WRMSHCP Cell Number

HANS/ERP {Habitat
Acquisition and
Negotiation
Strategy/Expedited
Review Process)

Vegetation (2005)

Fire Responsibility Area

RBBD (Road & Bridge
Benefit District)

DIF (Bevslopment Impact
Ece Arep Ord, 659}

SKR Fee Area (Stephen's
Kagaroo Rat Ord. 663.10)

DA (Development
Agreements)

Road Book Page

Transportation
Agreements

CETAP {(Community and
Environmental
Transportation
Acceptabllity Process)
Corridors

Watershed

Callfornia Water Board

Not in a Zoning District/Area

Not in a Community Advisory
Council Area

Not In a Cell Group

Agricultural Land

Not In a Fire Respons bility
Area

SOUTHWEST AREA , A

ELSINORE

In or partially within an SKR
Fae Area

Not in a Development
Agreement Area

77

Notin a Transportation
Agreement

Notin a CETAP Corrldar

SANTA MARGARITA

5/41207



HYDROLOGY

Flood Control District

GEOLOGIC
Fault Zone

Faults

Liquefaction Potential

Subsidence

MISCELLANEQUS
School District
Communities

Uighting (Qrd, 653)

2010 Ceansus Tract
Farmland

Special Notes

PERMITS /CASES/ADDITIONAL

Bullding Parmits

Case #
No Bullding Permits

RIVERSIDE COUNTY FLOOD
CONTROL DISTRICT

Not In a Fault Zone

WITHIN A 1/2 MILE OF
Unnamed fauit in Elsinare
fault zone

Moderate
Veary low

Susceptible

LAKE ELSINORE UNIFIED
Wildomar

Zone B, 2B.96 Miles From Mt,
Palomar Observatory

046405
LOCAL IMPORTANCE

No Spectal Notes

Description
Not Applicable

Environmental Health Permits

Case #

No Enviranmental Health

Permits

Planning Cases

Deascription
Not Applicable

34

Paleontological
Sensitivity

Tax Rate Arecas

High Sensitivity {High A):
BASED ON GEOLOGIC
FORMATIONS OR MAPPABLE
ROCK UNITS THAT ARE
ROCKS THAT CONTAIN
FOSSILIZED BODY
ELEMENTS, AND TRACE
FOSSILS SUCH AS TRACKS,
NESTS AND EGGS. THESE
FOSSILS OCCUR ON OR
BELOW THE SURFACE.

025022

CITY OF WILDOMAR

CITY OF WILDOMAR FIRE
PROTECTION

CO FREE LIBRARY

CS5A 152

ELS MURRIETA ANZA
RESOURCE CONS
ELSINORE AREA ELEM
SCHOOL FUND

ELSINORE VALLEY
MUNICIPAL WATER

FLOQD CONTROL ADMIN
FLOOD CONTROL ZN 7
GEMERAL

GENERAL PURPOSE

LAKE ELSINORE UNI IMP NO
95-1

LAKE ELSINORE UNIFIED
MT SAN JACINTO IR
COLLEGE

MWD WEST 1302999

RIV CO REGIONAL PARK &
OPEN SP

RIVERSIDE CO OFC OF
EDUCATION

50.
CALUF,JT(19,30,33,36,37,56)
WESTERN MUNICIPAL WATER
WILDOMAR CEMETERY

Status
Not Applicable

Status
Not Applicable

51412017



PERMITS/CASES/ADDITIONAL

Case #
CFG04280
€205293
€205671
C207337
EA34623
EA40858
EA41330
GED01656
GPA0D808
GPAQDBB4
PDBO4664
PDEO4773
PP22685
TR34301

Code Cases

Case #
No Code Cases

Description

CALIFORNIA FISH AND GAME FOR EA4085B

CHANGE OF ZONE FROM 7 TO ?

C2Z FROM R-R TO CPS

PROPSD CHG FROM CPS TO R-1 & R-2A(MULTIPLE ZONE)

EA FOR C2Z 5627

ENVIRONMENTAL ASSESSMENT FOR TR34301

EA FOR PP22685

GEOTECHNICAL REPORT TR 34301
PROSPD HIGH DENSITY (CR) TO CR,HDR & VHDR DENSITY,
TO AMEND THE LAND USE AND CIRCULATION ELEMENT

BUOWL SURVEY

GEN BIC RESOURCES ASSESSMENT
10.06 AC COMMERCIAL/RETAIL
SUBDIVIDE 35.61 AC INTO 10.9 AC/COMM RETAIL & RES.

Description
Not Appilcable

414

Status
PAID
WITHDRWN
APPROVED
ANNEXED
APPROVED
ANNEXED
WITHORWN
APPROVED
ANNEXED
APPROVED
REQUEST
REQUEST
ANNEXED
ANNEXED

Status
Nat Applicable
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Riverside County Parcel Report

APN 367-180-015

Bz Camywn AV

Baxter

Disclalmer
MAPS/IMAGES

'.l
p
b."
PARCEL
APN

Pravious APN
Address

Mailing Address

Legal Description

Lot Slza

Property Characteristcs

PLANNING

Specific Plana

Land Use Designations

Ganaral Plan Policy
ys

WILDOMAR

*

192100146
No address avallable

4370 LA 10LLA VLG STE 960
SAN DIEGO CA, CA 92122

Recorded Page Kot Avallable
Subdlvision Name:
Lot/Parcel: Not Avallable
Block: Mot Availabe

Tract Number: Not Avail

Racorded ot size ls 19.5
acres

Canstructed: 1940

Baths: 0.50

Bedrooms: 2

Const. Type: CONCRETE
BLOCK THROUGHOUT
Prop Area' 810 SqFt

Roof Type: COMPOSITION
Sto 1

Not within a Specific Plan
CITY

Not n a Gene ai Plan Pol ¥y
Ov rly

Supervisorial District
2011
Supervisorial District
2001

Township/Range
Elavation Ranga

Thomas Bros Map
Page/Grid

Indian Tribal Land

Clity Boundary/Sphere

March Joint Powers
Authority

County Saervice Area

Historic Preservation
Districts

Agricultural Preserve

Redevelopment Arcas

Report Date: Thursday, May 04, 2017

KEVIN JEFFRIES, DISTRICT &
BO& BUSTER DISTRICT 1

TESRAW SEC 26
1,324 1,360

PAGE: 897 GRID* C5
PAGE' 897 GRID C6
PAGE: 897 GRID. D5
PAGE- 837 GRID' D&

Not In Tribal Land

ty Boundary: WiLDOMAR
Not within a C ty Sphere
Annexation Date: Not
Applicable
LAFCO Case #: 2007-107-
143
Proposals: Mot Applicable

NOT WITHIN THE
JURISDICTION OF THE
MARCH JOINT POWERS
AUTHORITY

Not in a County Service Area

Not n an Historlc
Preservation District

Not n an agricultural
preserve

Not in a Redevelopment Area
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PLANNING

Area Plan {(RCIP)

General Plan Policy Areas

ENVIRONMENTAL

CVMSHCP (Coachella
Vallay Multi-Species
Habitat Conservation
Plan) Consarvation Araa

CVMSHCP Fluvial Sand
Transport Special
Provision Areas

FIRE

Fire Hazard Classification
(Ord. 787)

DEVELOPMENT FEES

CVMSHCP (Coachella

Habitat Conseruation
Plan) Faa Area (0rd.B75)

WRMSHCP (Western
Riverside County Multi-
Species Habitat
Conservation Flan) Fee
Area (Ord. 810)

Westarn TUMF
(Transportatiop Uniform
Mitlgation Fee Ord, 824)
Eastern TUMF
(Iransportation Uniform
Mitigntion Feg Ord, 673)
TRANSPORTATION

Circulation Element
Ultimate
Right-of-Way

Elsinore

None

See the clty for more
Information

Not in 2 Zoning Overlay

NOT WITHIN THE COACHELLA
VALLEY MSHCP FEE AREA
MSHCP Plan Area

Nat in a Conservation Area

Not In a Fluvial Sand
Transport Special Pravision
Area

None

Not in a High Fire Area

NOT WITHIN THE COACHELLA
VALLEY MSHCP FEE AREA
MSHCP Fee Area

IN OR PARTIALLY WITHIN
THE WESTERN RIVERSIDE
MSHCP FEE AREA. SEE MAP
FOR MORE INFORMATION

IN OR PARTIALLY WITHIN A
TUMF FEE AREA. SEE MAP
FOR MORE INFORMATION,
SOUTHWEST

NOT WITHIN THE EASTERN
TUMF FEE AREA

IN OR PARTIALLY WITHIN A
CIRCULATION ELEMENT
RIGHT-OF-WAY. SEE MAP FOR
MORE INFORMATION.
CONTACT THE
TRANSPORTATION DEPT.
PERMITS SECTION AT (951)
955-6790 FOR INFORMATION
REGARDING THIS PARCEL IF
IT1S IN AN
UNINCORPORATED AREA,

24

Alrport Influence Areas

Alrgort Compatibllity
Zones

Zoning Districts and
Zoning Arens

Community Advisory
Counclls

WRMSHCP (Western
Riverside County Multi-
Specles Habitat
Conservation Plan) Cell
Group

WRMSHCP Cell Number

HANS/ERP (Habltat
Acquisition and
Negotiation
Strategy /Expedited
Review Process)

Vegetation (2005}

Fire Responsibility Area

RBBD (Road & Bridge
Banafit District)

DIF (Developmaent Impact
Eee Aren Ord, 6593

SKR Fee Area (Staphen's
Kagarpg Rat Ord. 663,10)

DA (Developmant
Agreemants)

Road Baok Page

Transportation
Agreements

CETAP (Community and
Envirenmental
Transportation
Acceptability Process)
Corridors

Not in an Alrport Influence
Area

Not In an Airport
Compatlbllity Zone
Not in a Zoning District/Area

Not in a Community Advisory
Councll Area

Not In a Cell Group

Nome

Agricultural Land
Developed or Disturbed Land
Grassland

Not in a Fire Responsiblilty
Area

SOUTHWEST AREA , A

ELSINORE

In or partially within an SKR
Fee Area

Not in a Development
Agreement Area

77

Not in 2 Transportation
Agreement

Not In a CETAP Caorridor

51412017



HYDROLOGY

Fload Plan Reviaw

Water District

Fiood Contraol District

GEOLOGIC
Fault one

ts

Liquefactlion Potantial

Subsiden

MISCELLANEOQ
School Distr ct
Communities

tighting (Qrd, 655)

010 Census Tract

Farmiand

Special Notes

PERMITS/CASES/ADDITIONAL

Bullding Permits

Case #
214911

QUTSIDE FLOODPLAIN,
REV E NOT REQUIRED

WHMWD

RIVERSIDE COUNTY FLOOD
CONTROL DISTRICT

Naot in a Faut Zone

Wl IN 1/2MILE OF
Unnamed fault n Elsinore
fault zone

Moderate
Very lo

Suscep

LAKE ELSINORE UNIFIED
Wildomar

Zone B 29.07 M les From Mt
Palomar Observatory

046405

LOCAL IMPORTANCE
URBAN-BUILT UP LAND

No Speclal Notes

Description
DEMO DWELL

Environmental Health Permits

Case #

No Enviranmental Health

Permits

Planning Cases

Descripticn
Not Applicable

Watershed

Catlfornia Water Board

aleonto og ca
Sansitivity

Tax Rate Arcas

SANTA MARGARITA

H gh Sensitlv ty (High ):
BASED ON GEQLOGIC
FORMATIONS OR MAPPABLE
ROCK UNITS THAT ARE
ROCKS THAT CONTAIN
FOSSILIZED BODY
ELEMENTS, AND TRACE
FOSSILS SUCH AS TRACKS,
NESTS AND EGGS. THESE
FOSSILS OCCUR ON OR
BELOW THE SURFACE,

025022

CITY OF WILDOMA

CITY OF WILDOMA
PROTECTION

CO FREE LIBRARY

CS5a 152

ELS MURRIETA ANZA
RESQURCE CONS
ELSINORE AREA ELEM
SCHOOL FUND

ELSINORE VALLEY
MUNICIPAL WATER

FLOOD CONTROL ADMI
FLOOD CONTROL ZN 7
GEE L

GENERAL PURPOSE

LAKE ELSINORE UNI IMP NO
96-1

LAKE ELSINORE UNIFIED
MT SAN JACINTO JR
COLLEGE

MWD WEST 1302999

RIV CO REGIONAL PARK
OPEN 5P

RIVERSIDE CO OFC OF
EDUCATION

S0,
CALIFJT{19,30,33,36,37,56)
WESTERN MUNICIPAL WATER
WILDOMAR CEMETERY

Status
ISSUED

Status
Not Applicable

51412017



PERMITS/CASES/ADDITIONAL

Case #
CFG04280
CFG04700
CZ04988
CZOsave
CZ07337
EA353B7
EA40858
EA41330
GEQO01656
GPADOBDS
GPADOSBS
PDBO46E64S
PDBO4773
PP22685
TR34301

Code Cases

Case #
No Code Cases

Description

CALIFORNIA FISH AND GAME FOR EA40855

CFG FOR EA41330

CHANGE OF ZONE FROM R-R TO C-P-S
CHANGE ZONING FROM R-R TO C-P-5
PROPSD CHG FROM CPS TQ R-1 & R-2A(MULTIPLE ZONE)

EA FOR CZ 5876

ENVIRONMENTAL ASSESSMENT FOR TR34301

EA FOR PP2268B5

GEOTECHNICAL REPORT TR 34301
PROSPD HIGH DENSITY (CR) TO CR,HDR & VHDR DENSITY,
TO AMEND THE LAND USE AND CIRCULATION ELEMENT

BUOWL SURVEY

GEN BIO RESQURCES ASSESSMENT

10.06 AC COMMERCIAL/RETAIL

SUBDIVIDE 35.61 AC INTO 10.9 AC/COMM RETAIL & RES.

Description
Not Applicable

44

Status
PAID

PAID
ABANDON
APPROVED
ANNEXED
APPROVED
ANNEXED
WITHDRWN
APPROVED
ANNEXED
APPROVED
REQUEST
REQUEST
ANNEXED
ANNEXED

Status
Not Applicable

51412017
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PRELIMINARY GEOTECHNICAL AND FAULT RUPTURE HAZARD INVESTIGATION

1. PURPOSE AND SCOPE

This rcport prescats the results of a preliminary geotechnical and  fault mipture hazard investigation for
the approximately 35 acre site located immediately northwest of the intersection of Baxter Road and
Interstate 15 (1-15) in Wildomar, California, see Ficinity Map, Figure 1. The purpose of the investigation
was to evaluate subsurface soil and geologic conditions underlying the property, and based on conditions
encountered to provide conclusions and recommendations pertaining to the geotechnical and geologic
aspects of future design and construction.

The scope of our investigation included a site reconnaissance, review of previous geotechnical reports for
the site prepared by LandMark Consultants (LandMark), review of published and unpublished geologic
reports and maps, review of aeral photographs, geotechnical field exploration, laboratory testing,
engineenng analysis, fault trench excavations, geologic logging, and the preparation of this report.
Geotechnical drilling was performed on November 7%, 2012 by excavating eight 8-inch diameter borings
with a CME 75 drill rig. The borings were excavated to depths between 20 and 51.25 feet below the
existing ground surface. The approximate locations of the explomatery borings are depicted on Figure 2,
Geologic Map and Site Plan. A detailed discussion of the geotechnical field investigation, including boring
logs, is presented in Appendix A. Labomatory tests were performed on selected soil samples obtained duning
the investigation to determine pertinent physical and chemical soil properties. Appendix B presents a
summary of the laboratory test results. Boring logs presented in a 2005 LandMark report for the site are
presented in Appendix C and the locations of these borings are depicted on the Figure 2.

The eastem portion of the site is located within a Riverside County Fault Hazard Zone. A fault rupture
hazard investigation is required with the county-designated fault hazard zone prior to site development. To
evaluate the absence or presence of faults within the county-designated fault hazard zone at the site, we
performed a fault rupture hazard investigation that included the excavation of two fault trenches, totaling
690 lineal feet of trench. The trenching was performed from October 23 through October 30, 2012, The
dctails and results of our fault rupturc hazard 1nvestigation arc presented in Appendix D,

The rccommendations presented hercin arc bascd on analysis of the data obtained during the investigation
and our experience with similar soil and geologic conditions. References reviewed to prepare this report
are provided in the List of References section. If project details vary significantly from those described
above, Geocon should be contacted to determine the necessity for review and possible revision of this
report.

Project No. T2540-22-02 -1- December 12,2012
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2. SITE AND PROJECT DESCRIPTION
21 Site and Project Description

The property is bounded on the south by Baxter Road; the east by I-15; the north by rural residential
housing; and the west by White Road (mapped but not present), a horse ranch, and rural residential
housing. The site is currently vacant with the exception of a former residence and an agricultural
observation lower in the southern portion of the sitc. Both structurcs have been raised for relocation.
Large trees are present in the southeastem and south-central areas of the site, and within a main drainage
which meanders in a south-southwesterly direction across the westem portion of the site. Topographically
the site consists of a dissected alluvial fan which descends gently to the southwest from granitic hills to
the northeast. Site elevations range from approximately 1,365 feet above mean sea level (MSL) in the
northeastemn area to approximately 1,335 feet MSL at the southwest comer. A main drainage is present
within the westem portion of the site and consists of a gently sloping valley approximately ten feet below
the adjacent alluvial plain with a smaller stream incised about two to three feet into the valley. Several
smaller southwest trending drainages cut the alluvial plain in the eastern area of the site. A drainage
channel is also present along the southem boundary of the site and extends from the south central site area
deepening to the southeast comer where it is approximately five feet below the surrounding elevations.
On-site sewage disposal systems and domestic water wells may be present in association with the
previous land use.

The locations and descriptions herein arc bascd on a site reconnatssance, review of the reforcnced aerial
photographs, previous geotechnical reports, and project information provided by the client, as well as our
knowledge and expenence of the surrounding areas.

Site development is planned to consist of mixed-use commercial, multi-family and single-family
residential construction. Grading is anticipated to result in cuts and fills on the order of 10 fect or less,
exclusive of remedial grading. The structures are anticipated to be lightly loaded wood frame structures
three stories or less in height. It is estimated that column loads for the proposed structures may be up to
10 kips. Wall loads are for the proposed structures may be up to 1.5 kips per linear foot.

Once the design phase and foundation loading configumtion are developed, the recommendations within this
report should be reviewed and revised, if necessary. Any changes in the design, location or elevation of any
structure, as outlined in this report, should be reviewed by this office. Geocon should be contacted to determine
the necessity for review and possible revision of this report.

2.2 Site History

The site history was dctcrmincd bascd on a revicw of acrial photographs for the ycars 1962, 1974, 1980,
1983, 1990, 1995, 2000, 2005, and 2010 obtained at the Riverside County Flood Control and Water
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Conservation District (RCFC), and geotechnical research at the County and local level. Based on our
aerial photograph review, an olive grove occupied the westem half of the site between 1962 and 1974. A
former residence was observed in the 1983 and later aerial photos. It is our understanding that the existing
raised house and tower were transported to and are now stored on the site. The remainder of the site
appears to have been unimproved. Partial plowing of the site and dirt trails were observed on the aerial
photos since 1974.

3. PREVIOUS GEOTECHNICAL INVESTIGATION

LandMark performed a geotechnical investigation of the site in 2005 and subsequently updated their
geotechnical report in 2007 with no additional information or analyses. LandMark excavated eight
borings within the property from depths of 16.5 to 51.5 feet, mostly within the southem portion of the
site. The locations of the borings are indicated on the Geologic Map and Site Plan (Figure 2). Based on a
review of the boring logs, groundwater was encountered at depths of 17 and 24 feet below the existing
grade in borings LB-6 and LB-I, respectively. LandMark reported encountenng medium dense to very
dense interbedded sands, clayey sandy silts, silty clays, and silty sands. They did not identify the
formation name of the geologic units on their logs.

Based on geologic mapping (Kennedy, 1977} and our knowledge of the soil condittons in the vicinity of
the site, it appears the geologic unils cncountered in thc LandMark borngs arc primarily Pauba
Sandstone. Younger alluvium to a depth of 14 feet below the existing grade was encountered within one
boring dnlled in the drainage area {L.B-6).

Landmark reported low sulfate, low chlonde, high rsistivity, and generally ncutral pH. Atterberg Limit
tests were performed on two samples and the test results indicated a plasticity index of 21 and 26. They
stated that no active faulting was present on the site, and no landslide, seiche, or tsunami hazards were
present at the site. Results of their liquefaction analysis indicate a liquefiable layer is present at 47 to 50
feet below existing ground. They identified Bundy Canyon Creek as the closest 100 year flood plain to
the site. LandMark did not perfonn direct shear testing, corsolidation or collapse testing, and did not test
the soil samples for in-place moisture and density. The liquefaction analysis was based on assumptions
and not grain-size analyses or moisture/density data from the boring sampies. Although they reportedly
cncountcred clayey soils, no Expansion Index testing was performed to provide sifc specific foundation
recommendations. The pavement recommendations provided by LandMark are based on an assumed R-
value and not actual test data for the site. Accordingly, it appears as though the geotechnical
recommendations provided by LandMark are very conservative, including the estimated settlement values
and foundation design parameters. The bornng logs from the 2005 LandMark report are presented in
Appendix C.
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4. GEOLOGIC SETTING

The site is located within the Peninsular Ranges Geomorphic Province, characterized by northwest
trending alluviated valleys and geologic structures such as the nearby Elsinore Fault Zone and Santa Ana
Mountains. The Peninsular Ranges are bounded on the north by the Santa Monica, Hollywood, Raymond,
Cucamonga, and Sierra Madre Fault Zones, the east by the San Jacinto Fault, and the west by the Pacific
Ocean. The Peninsular Ranges extend southward into Mexico.

Locally, the site is located on the eastem edge of the Elsinore Trough, a graben which formed as a result
of a left step over from the Wildomar to the Willard faults on the eastemn and westem sides of Lake
Elsinore, respectively. Ground fissures have been documented south of the site in the Elsinore Trough
since the 1980s. The ground fissures have generally developed along pre-existing fault traces as a result
of groundwater withdrawal (Kuperman. 1998).

5. SOIL AND GEOLOGIC CONDITIONS

Based on our field investigation and published geologic maps of the area, the soils underlying the site
consist of younger alluvium, colluvium, Pauba Sandstone, and granitic bedrock. Geologic mapping by
Kennedy (1977) identifies the geologic units at the site as primarily Pauba Sandstone with granitic
bedrock occurring along the eastem site boundary. The granitic bedrock underlies the site at depth. In
general the upper foot of existing site soils has been disturbed by periodic plowing. Detailed stratigraphic
profiles are presented in the boring logs in Appendix A.

5.1 Younger Alluvium (Qal)

Younger alluvium of Holocene age was encountered within the drainage areas consisting of loose to
medium dense interlayered silty sands, sands, and clays. The younger alluvium was generally moist and
medium dense and very stiff. Younger alluvium within the main drainage ranged in thickness from 2 to
I8 feet with the thickness increasing toward the south. The area of deepest younger alluvium was
encountered in the south-central portion of the site (B-6) in a low lying area.

52 Colluvium (Qcol)

Colluvium of Pleistocene age is locally present at the ground surface and was observed to overlie the
granitic bedrock where encountered in boring B-4. The colluvium and consists of red-brown clayey sand
with abundant carbonate nodules and stringers. Where encountered in our borings and trenches, the
colluvium ranges in thickness from 1 to 8 feet and is generally dense and dry to moist, and blocky.
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5.3 Pauba Sandstone (Qps)

Early Pleistocene-age Pauba Sandstone was encountered within the borings drilled as part of this study
with exception of boring B4 in the eastern portion of the site where colluvium was observed to directly
ovetlie the granitic bedrock. Where encountered in the borings, the Pauba Sandstone consists of brown to
reddish-brown, massive, silty sand that is dry to wet and generally dense. The sandstone is locally
exposed at the ground surface and was encountered to a maximum depth of 39 feet in boring B-1

5.4 Granitic Bedrock (Kgdd}

Granitic bedrock (granodiorite) of Cretaceous-age underlies the site at depth and is locally present within
a few feet of the ground surface along the eastern portion of the site. The granitic bedrock was
encountered at depths of 3 to 39 feet within the borings and trenches excavated for this study. The
bedrock 1s highly weathered with some slightly weathered core stones to approximately three fect in
diameter, Localized areas of completely weathered rock were observed in the upper approximately one
foot within Fault Trench FT-1.

6. GROUNDWATER

Groundwatcr was cncountered at depths of 29 feet and 13.5 foct below the exasting ground surface in
borings B-1 {in main drainage) and B-3 (in southeastem area), respectively. Groundwater was
¢ncountered in the previous borings by LandMark drilled at the site in 20035 at depths of 17 fect (LB-6 in
main drainage) and 24 feet (LB-1 1n south-central area of the site near Baxter Road) in 2003,

Groundwater is locally present at the site, particularly within the drainages and the southeastern portion of
the site. Additionally, groundwater seepage is common at a soil/bedrock contact. Based on these
considerations, groundwater may be encountered during grading and drainage measures such as sub-
drains and back-drains may be rccommended to mitigate subsurface water. In addition, recent
requirements for storm water infiltration could result in shallower seepage conditions in the region.
Proper surface drainage of imgation and precipitation will be cntical to future performance of the project.
Recommendations for drainage are provided in the Surface Drainage section of this report (see Section
7.16).

7. GEOLOGIC HAZARDS
71 Surface Fault Rupture

The numerous faults in southemn California include active, potentially active, and inactive faults. The
criteria for these major groups are bascd on criterta developed by the California Geological Survey (CGS,
formerly known as Califomia Division of Mines and Geology) for the Alquist-Priclo Earthquake Fault
Zone Program (Byrant and Hart, 2007). By definition, an active fault is one that has had surface
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displacement within Holocene time (about the last 11,000 years). A potentially active fault has
demonstrated surface displacement during Quaternary time (approximately the last 1.6 million years), but
has had no known Holocene movement. Faults that have not moved in the last 1.6 million years are
considered inactive.

The site is not within a currently established Alquist-Priolo Earthquake Fault Zone for surface fault
rupture hazards. However, the eastem portion of the site is located within a Riverside County Fault
Hazard Zone established for a possible fault shown to traverse the eastem portion of the site on Riverside
County Fault Maps (sce Figure 2). The fault location is based on Kennedy's mapping (1977) and may be
associated with the Glen fvy fault known to be active northwest of the sitc (Rockwell, McElwain,
Millman and Lamar, 1986; Millman, and Rockwell, 1986; Lamar and Rockwell, 1986). The potential for
faulting at the site was not addressed by LandMark in their geotechnical investigation report (2005) or
updated report (2007).

Geocon performed a fault rupture hazard investigation. A detailed discussion and the results of our fault
tupture hazard investigation are presented in Appendix D,

The closest surface trace of an active fault to the site is the Temecula branch of the Elsinore fault located
approximately 2 miles west of the site. Other nearby active faults are the Glen Ivy branch of the Elsinore
fault, the San Jacinto fault, the Julian branch of the Elsinore fault, and the Chino-Central Avenue fault
located approximately 5 miles northwest, 21 miles east, 22 miles south, and 23 miles north of the site,
respectively (EZ-FRISK V 7.62),

The site is located in the seismically active southem California region, and could be subjected to
moderate to strong ground shaking in the event of an earthquake on one of the many active southem
California faults. The faults in the vicinity of the site are shown in Figure 3, Regional Fault Map.

7.2 Seismicity

As with all of southem Califomia, the site has experienced historic earthquakes from various regional
faults. The seismicity of the region surrounding the site was formulated based on research of an electronic
database of earthquake data. The epicenters of recorded earthquakes with magnitudes equal to or greater
than 4.0 within a radius of 60 miles of the site are depicted on Figure 4, Regional Seismicity Map. A
number of earthquakes of moderate to major magnitude have occurred in the southem Califomia area
within the last 110 years. A partial list of these earthquakes is included in Table 7.2, below.
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TABLE 7.2

LIST OF HISTORIC EARTHQUAKES

Earthyuake Distance to Direction
(Oldest to ‘{(uung 1) Date of Earthquake Magnitude Eﬂ\i‘filien;;r Epi égnler
Lake Elsinore area May 15, 1910 6.0 10 W
San Jacinto-Hemet area April 21, 1918 6.8 18 NE
Near Redlands July 23, 1923 6.3 27 NE
Long Beach March 10, 1933 6.4 40 W
North San Diego County March 25, 1937 6.0 60 S
Desert Hot Springs December 4, 1948 6.0 55 ENE
Pinto Mountain May 2, 1949 5.8 66 E
Arroyo Salada March 19, 1954 6.4 66 SE
Borrego Mountain April 9, 1968 6.5 72 SE
Borrego Springs Aprl 28, 1969 5.8 56 SE
Palm Sptings Apnl 23, 1992 6.1 60 E
Landers June 28, 1992 7.3 62 NE
| Big Bear June 28,1992 6.4 48 NE
Hector Mine October 16, 1999 7.1 88 NE

The site could be subjected to strong ground shalang in the event of an earthquake. However, this hazard
is common in southem Califorma and the effects of ground shaking can be mitigated if the proposed
structures are designed and constructed in conformance with current building codes and engineering
practices.

7.3 Estimation of Peak Ground Accelerations

The seismic exposure of the site may be investigated in two ways. The deterministic approach recognizes
the Maximum Earthquake, which is the theoretical maximum event that could occur along a fanlt. The
deterministic method assigns a maxaimum earthquake to a fault denved from formulas that correlate the
length and other characteristics of the fault trace to the theoretical maximum magnitude earthquake. The
probabilistic method considers the probability of exceedance of various levels of ground motion and is
calculated by consideration of risk contributions from regional faults.

7.4 Deterministic Analysis

Table 1, after the report text, shows known faults within a 60 mile radius of the site. The maximum
earthquake magnitude is indicated for each fault. In order to measure the distance of known faults to the
site, the computer program EQFAULT, (Blake, 2000), was utilized. Principal references used within
EQFAULT in selecting faults to be included are Jennings (1994), Anderson (1984) and Wesnousky
(1986). For this investigation, the ground motion generated by maximum earthquakes on each of the
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faults is assumed to attenuate to the site per the attenuation relation by Campbell and Bozorgnia (1997
Revised). The resulting calculated peak horizontal accelerations at the site are shown on Table [. These
values are one standard deviation above the mean.

Using this methodology, the maximum earthquake resulting in the highest peak horizontal accelerations at
the site would be a magnitude 6.8 event on the Elsinore fault. Such an event would be expected to
generate peak horizontal accelerations at the site of 0.84g. This value is provided as geologic background
information. The code specified peak ground acceleration in Section 7.6 is used to calculate seismic and
liquefaction settlement, for evaluation of seismic lateral earth pressures, and for structural design.

While listing of peak accelerations is useful for comparison of potental effects of fault activity in a
region, other considerations are important in seismic design, including the frequency and duration of
motion and the soil conditions underlying the site.

The site could be subjected to moderate to severe ground shaking in the event of a major earthquake on
any of the faults referenced above or other faults in southem California. With respect to seismic shaking,
the site is considered comparable to the surrounding developed area.

7.5 Probabilistic Analysis

The computer program FRISKSP (Blake, 2000) was used to perform a site-specific probabilistic seismic
hazard analysis. The program is a modified version of FRISK (McGuire, 1978) that models faults as lines to
evaluate site-spccific probabilitics of cxecedance for given horizontal accelerations for cach linc source,
Geologic parameters not included in the deterministic analysis are included in this analysis. The program
operates under the assumption that the occurrence mate of earthquakes on each mapped Quatemary fault is
proportional to the faults’ slip rate. The program accounts for fault rupture length as a function of
earthquake magnitude, and site acceleration estimates are made using the earthquake magnitude and closest
distance from the site to the rupture zone.

Uncertainty in each of following are accounted for: (1) earthquake magnitude, (2) rupture length for a
given magnitude, (3) location of the rupture zone, (4) maximum magnitude of a given earthquake, and (5)
acceleration at the site from a given earthquake along each fault.

After calculating the expected accelerations from the earthquake sources, the program then calculates the
total average annual expected number of occurrences of the site acceleration greater than a specified
value. Attenuation relationships suggested by Campbell and Bozorgnia (1997 Revised) were utilized in
the analysis.
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The Maximum Considered Earthquake Ground Motion (MCE) is the level of ground motion that has a 2
pereent chance of cxccedance in 30 ycars, with a statistical retum period of 2,500 years. Acconding to
2013 Califomia Building Code and ASCE 7-10, the MCE is to be utilized for the design of critical
structures such as schools and hospitals. The Design-Basis Earthquake Ground Motion (DBE) is the level
of ground motion that has a 10 percent chance of exceedance in 50 years, with a statistical retum period
of 475 years. The DBE is typically used for the design of non-critical structures.

Based on the computer program FRISKSP (Blake, 2000), the MCE and DBE is expected to generate
ground motions at the site of approximately 1.05g and 0.75g, respectively. Graphical representation of the
analysis is presented on Figure 5. These values are provided as geologic background information. The
code specified peak ground acceleration in Section 7.6 is used to calculate seismic and liquefaction
settlement, for evaluation of seismic lateral earth pressures, and for structural design.

7.6 Seismic Design Criteria

76.1 We used the computer program U.S. Seismic Design Maps, provided by the USGS. Table 6.4.1
summarizes site-specific design criteda obtained from the 2013 Califomia Building Code
(CBC; based on the 2012 Intemational Building Code [IBC] and ASCE 7-10), Chapter 16
Structural Design, Section 1613 Earthquake Loads The short spectral response uses a period of
(.2 sccond. The building structurc and improvements should be designed using a Site Class C.
We evaluated the Site Class based on the discussion in Section 1613.3.2 of the 2013 CBC and
Table 20.3-1 of ASCE 7-10. The values presented in Table 7.6.1 are for the risk-targeted
maximum considered carthquake (MCEg).
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762

763

TABLE 7.6.1

2013 c8C SEISMIC DESIGN PARAMETERS

Spectral Response Acceleration (1 sec), Spy

Parameter Value 2013 CBC Reference
Site Class C Section 1613.3.2
MCEg Ground Motion Spectral Response Acceleration — .
Class B (short), Ss 2.298g Figure 1613.3.1(1)
MCER Ground Motion Spectral Response Acceleration — .
Class B (1 sec), S, 0.927g Figure 1613.3.1(2)
Site Coefficient, Fa 1.0 Table 1613.3.3(1)
Site CoefTicient, Fy 1.3 Table 1613.3.3(2)
Site Class Modified MCEp, Spectral Response Acceleration 2.298g | Section 1613.3.3 (Eqn 16-37)
(short), Sms
Site Class Modified MCEjR Spectral Response Acceleration 1205g | Section 1613.3.3 (Eqn 16-38)
(1 sec), Ssn
5% Damped Design .
Spectral Response Acceleration (short), Sps 1.532g | Scction 1613.3.4 (Eqn 16-39)
" -
e RS B 0803 | Section 1613.3.4 (Eqn 16-40)

Table 7.6.2 presents additional seismic design parameters for projects located in Seismic
Design Categories of D through F in accordance with ASCE 7-10 for the mapped maximum

considered geometric mean (MCE;).

TABLE 7.6.2

2013 CBC SITE ACCELERATION DESIGN PARAMETERS

Parameter

Value

ASCE 7-10 Reference

Mapped MCEg Peak Ground Acceleration, PGA

0.914g

Figure 22-7

Site Coeflficient, Fpap

1.000

Table 11.8-1

Site Class Modified MCEg Peak Ground Acceleration,
PGAM

0.914g

Section 11.8.3 (Eqn 11.8-1)

Conformance to the criteria in Tables 7.6.1 and 7.6.2 for seismic design does not constitute any
kind of guarante¢ or assurance that significant structural damage or ground failure will not
oceur if a large carthquake occurs. The pmary goal of seismic design is to protect life, not to
avoid all damage, since such design may be economically prohibitive.
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T.7 Liquefaction Potential

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear
strength during strong ground motions. Primary factors controlling liquefaction include intensity and
duration of ground motion, gradation characteristics of the subsurface soils, in-situ stress conditions, and
the depth to groundwater. Liquefaction is typified by a loss of shear strength in the liquefied layers due to
rapid increases in pore water pressure generated by earthquake accelerations.

The current standard of practice, as outlined in the “Recommended Procedures for Implementation of
DMG Special Publication 117A, Guidelines for Analyzing and Mitigating Liquefaction in California”
requires liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure.
Liquefaction typically occurs in areas where the soils below the water table are composed of poorly
consolidated, fine to medium-grained, primarily sandy soil. In addition to the requisite soil conditions, the
ground acceleration and duration of the carthquake must also be of a sufficient level to induce
liguefaction.

According to the Riverside County Land Information System, 2003, the site is located within an area of
moderate liquefaction potcntial bascd on the underlying soil deposits. The younger alluvium present in
the drainages at the site may be subject to liquefaction during strong ground motion. However, the Pauba
Sandstone and the granitic bedrock are well-consolidated and are not considered to be susceptible to
liquefaction. Providcd the recommendations for remedial grading presented hercin arc followed, it is our
opinion that the potential for liquefaction of the site soils is not a design consideration. Further, no surface
manifestations of liquefaction are expected at the site.

7.8 Seismically-Induced Settlement

Dynamic compaction of dry and loose sands may occur during a major earthquake. Typically, settlements
occur in thick beds of such soils. Based on the dense and well consolidated nature of the soils underlying
the site, appreciable seismically-induced settlements are not anticipated.

7.9 Landslides

The gently sloping topography at the site precludes slope stability hazards. There are no known landslides
near the site, nor is the site in the path of any known or potential landslides.

710 Earthquake-Induced Flooding

Earthquake-induced flooding is inundation caused by failure of dams or other water-retaining structures
duc to carthquakes. There arc no water-retaining structures up gradient from the site. Therefore, the
probability of earthquake-induced flooding is not a design consideration.
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7.11 Tsunamis and Seiches

The site is not located within a coastal area. Therefore, tsunamis, seismic sea waves, are not a design
consideration at the site.

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. No major
water-retaining structures are located immediately up gradient from the project site. The site is located
approximately 5 miles south of and at a higher elevation than Lake Elsinore. The potential for flooding
from a seismically induced seiche is not a design consideration.

The site is in FEMA Zone X per Flood Insurance Rate Map Panel 06065C2682G dated August 28, 2008,
Therefore, potential for flood hazards at the site is not a design consideration.

7.12 Subsidence

Subsidence and associated ground fissuring has been well documented in Riverside County. Subsidence
occurs when a large portion of land is displaced vertically, usually due to the withdrawal of groundwater,
oil, or natural gas. Soils that are particularly subject to subsidence include those with high silt or clay
content. Areas subject to subsidence and fissuring are pomarily alluviated structural valleys such as the
San Jacinto Valley and Elsinore Trough that are bound by active faults that offset unconsolidated
Holocene age alluvium. The location of ground fissures are typically controlled by underlying geologic
structure and typically coincide with pre-existing fault traces.

In southerly portion of the Elsinore Trough, ground subsidence and associated ground fissuring related to
changes in groundwater levels has occurred from Murrieta on the north to the upper Wolf Valley on the
south. The documenicd subsidence and fissuring has been confined to the arca between fault traces where
significant groundwater pumping has occurred.

The site is within an area that is considered susceptible to subsidence per Riverside County. The site
conditions include Pauba Sandstone and alluvium over lying granitic bedsock which was a factor in
subsidence in the Murrieta area to the south in the late 1980s and 1990s. After remedial grading at the site
the subsurface conditions which make the site vulnerable to subsidence will no longer be present and the
possibly of subsidence will not be a design consideration.
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8.1

8.12

8.13

8.14

8.1.5

8.1.6

8. CONCLUSIONS AND RECOMMENDATIONS
General

It is our opinion that neither soil nor geologic conditions were encountered during the
investigation that would preclude development of the site provided the recommendations
presented herein are followed and implemented during design and construction. This report
should be considered “preliminary” and a more detailed, design level geotechnical study will be
required in order to verify the suitability of the preliminary geotechnical design parameters
presented herein once development plans become available.

We did not encounter evidence of faulting during our subsurface geotechnical investigation.
Therefore, no building setback zones due to surface fault rupture are recommended for the site.

We encountered younger alluvial soils and colluvium overlying Pauba sandstone and granitic
bedrock within the site. It is our opinion that the younger alluvium and the upper three feet of
colluvium are not suitable for direct support of proposed foundations or slabs. The alluvium
and colluvium are suitable for re-use as engineered fill provided the recommendations in the
Grading section of this report are followed (see Section 8.4).

Based on these considerations, it is recommended that existing alluvium as well as the upper
three feet of colluvium, and completely weathered Pauba Sandstone and granitic bedrock, within
proposed building footpnnt areas be excavated and properly compacted for foundation and slab
support. Deeper excavations should be conducted as necessary to completely remove existing
artificial fill (if encountered), alluvium, colluvium, Pauba Sandstone, or granitic bedrock at the
direction of the Geocon representative.

Where building foundations will be supported on compacted fill, the removal depths should be
deepened where necessary to create 2 minimum fill depth of 18 inches below the bottom of the
proposed footings.

Where excavation and compaction is to be performed, the excavation should extend laterally a
minimum distance of 3 feet beyond the building footprint area or for a distance equal to the
depth of fill below the foundation, whichever is greater. Appurtenances, such as patio or
canopy footings and other improvements that are adjacent to or structurally connecled to the
building should also be included in the required lateral over-excavation. Recommendations for
earthwork are provided in the Grading section of this report (see Section 8.4).
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8.19

8.1.10

8.1.11

8.1.12

8.1.13

The fault trench excavations were loosely backfilled with no moisture conditioning or
compactive effort. During site grading operations, the fault trenches should be re-excavated
and properly backfilled with engineered fill. The grading contractor should be prepared for
excavations on the order of 9 feet in height to excavate the artificial fill associated with the
fault trench excavations.

Laboratory tests indicate site soils are not corrosive and have a moderate sulfate exposure
rating in accordance with the 2013 California Building Code. Grading operations and soil
mixing will likely result in diffecent values at finish grade. Additional testing should be
performed on the finish grade soil. Corrosion protection for metal piping and structures as
well as appropriate concrete mix design may be required for the design of improvements for
the site.

Subsequent to the recommended grading, the structures may be supported on conventional
foundation systems deriving support in the newly placed engineered fill or competent Pauba
sandstone.

It is anticipated that stable excavations for the recommended grading associated with the
proposed structure can be achieved with sloping measures. Excavation recommendations are
provided in the Temporary Excavations section of this report (Section 8.17).

Foundations for small outlying structures, such as block walls less than 6 feet in height, planter
walls or trash enclosures, which will not be tied-in to the proposed structure, may be supported
on conventional foundations bearing on a minimum of 12 inches of newly placed engineered
fill which extends laterally at least 12 inches beyond the foundation area. The foundation
excavation bottom must be observed and approved by a Geocon representative.

Once the design and foundation loading configuration for the proposed development proceeds,
the recommendations within this report should be reviewed and revised, if necessary. Based on
the final foundation loading configurations, the potcntial for scttlcment should be re-evaluated
by this office.

Any changes in the design, location or ¢levation, as outlined in this report, should be reviewed
by this office. Geocon should be contacted to determine the necessity for review and possible
revision of this report.
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8.2

3.2.1

8.22

323

8.24

8.3
83.1

832

Soil and Excavation Characteristics

The in-situ soil can be excavated with moderate to heavy effort using conventional excavation
cquipment. Some caving or sloughing should be anticipated if loose or granular soil is
encountered. In addition, due to the presence of localized core stones within the granitic
bedrock, the contractor should be prepared to handle some over-sized material (greater than 6
inches) in accordance with section 8.4.

It is the responsibility of the contractor to ensure that excavations and trenches are properly
shored and maintained in accordance with applicable OSHA rules and regulations to maintain
safety and maintain the stabihity of adjacent existing improvements.

Onsite excavations must be conducted in such a manner that potential surcharges from existing
structures, construction equipment, and vehicle loads are resisted. The surcharge area may be
defined by a 1:1 projection down and away from the bottom of an existing foundation or
vehicle load. Penetrations below this 1:i projection will require special excavation measures
such as sloping and possibly shoring. Excavation recommendations are provided in the
Temporary Excavations section of this report (see Section 8.17).

The upper few feet of soil encountered dunng this investigation are considered to have a “very
low™ (EI = 18) expansive potential and is classified as “non-expansive™ based on the 2013
California Building Code (CBC) Section 1803.5.3. The recommendations in this report assume
that foundations and slabs will denve support in soil with an EI less than 20.

Minimum Resistivity, pH, and Water-Soluble Sulfate

Potential of Hydrogen (pH) and resistivity testing were performed on a representative sample of
the surficial soil to genemally evaluate the corrosion potential to buned utilities. The tests were
performed in accordance with California Test Method Nos. 643 and 422 and indicate that the
site would not be classified as corrosive in accordance with Caltrans Corrosion Criteria
(Caltrans, 2012). The results are presented in Appendix B (Figure B4) and should be considered
for design of underground structures.

Laboratory tests were performed on representative samples of the surficial soil to measure the
percentage of water-soluble sulfate content. Results from the laboratory water-soluble sulfate tests
are presented in Appendix B (Figure B4) and indicate that the on-site soil possesses “moderate”™
sulfate exposure to concrete structures as defined by 2013 CBC Section 1904.3 and ACI 318-11
Sections 4.2 and 4.3. The table below presents a summary of concrele requirements set forth by
2013 CBC and ACI 318, Additional testing should be performed at the time of grading to verify
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8.3.3

8.4

84.1

842

843

the need for specific concrete mix designs. The presence of water-soluble sulfates is not a
visually discemible characteristic; therefore, other soil samples from the site could yield
different concentrations. Additionally, over time landscaping activities (i.e., addition of

fertilizers and other soil nutrients) may affect the concentration.

TABLE 8.3.2 - REQUIREMENTS FOR CONCRETE
EXPOSED TO SULFATE-CONTAINING SOLUTIONS

‘Water-Solnble Maximum Minimum
Sulfate Exposure Sulfate Cement Water to C .
3 ompressive
Exposure Class Percent Type Cement Ratio Strength (psi)
by Weight by Weight
Negligible S0 0.00-0.10 - - 2,500
Moderate S1 0.10-0.20 I 0.50 4,000
Severe §2 (.20-2.00 \' 0.45 4,500
Very V+Pozzolan
Severe 83 >2.00 of Sla;g 045 4,500

Geocon does not practice in the ficld of corrosion engineering and mitigation. If corrosion
scnsitive improvements arc planncd, it is rccommended that a corrosion cngincer be retained to
evaluate the corrosion test results and recommend the necessary precautions to avoid premature
corrosion of buried metal pipes and concrete structures in direct contact with the soil.

Grading

A preconstruction conference should be held at the site prior to the beginning of grading
operations with the owner, contractor, civil engineer, geotechnical engineer, and, if applicable,
building official in attendance. Special soil handling requirements can be discussed at that time.

Earthwork should be observed, and compacted fill tested by representatives of Geocon. The existing
geologic units encountered during exploration are suitable for re-use as an engineered fill, provided
oversize matenal (greater than 6 inches) and deleterious debris is removed.

The fault trench excavations were looscly backfilled with no moisturc conditioning or
compactive ¢ffort. During site grading operations, the fault trenches should be re-excavated
and properly backfilled with engineered fill. The grading contractor should be prepared for
cxcavations on the order of 9 feet in height to excavate artificial fill associated with the fault
trench excavations.
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844

845

846

84.7

8438

849

Grading should commence with the removal of existing vegetation and existing improvements
from the area to be graded. Once a clean excavation bottom has been established it must be
observed and approved in writing by the Geotechnical Engineer (a representative of Geocon).
Deleterious debns such as wood and root structures should be exported from the site and should
not be mixed with the fill soil. Aspbalt and concrete should not be mixed with the fill soil unless
approved by the Geotechnical Engineer. Any existing underground improvements planned for
removal should be completely excavated and the resulting depressions properly backfilled in
accordance with the procedures described herein.

Due to the preliminary nature of the project at this time, the grading recommendations should
also be considered preliminary. Once information regarding existing and proposed site
clevations becomes available, the recommendations presented herein should be reviewed and
revised if necessary.

As 2 minimum in building pad areas or areas to receive structural fill it is recommended that the
existing alluvium, the upper 3 feet of colluvium, and completely weathered Pauba Sandstone and
granitic bedrock, where exposed at the surface, be excavated and properdy compacted for
foundation and slab support. Anticipated depths of removals at the boring locations are indicated
on the Geologic Map and Site Plan, Figure 2. Deeper excavations should be conducted as
necessary to completely remove existing unsuitable soils at the direction of the Geocon
representative.

Where excavation and compaction is to be conducted, the excavations should cxtend laterally a
minimum distance of three feet beyond the building footprint area or for a distance equal to the
depth of fill below the foundation. whichever is greater. Appurtenances, such as patio or canopy
footings and other improvements that are adjacent to or structurally connected to the building
should also be included in the required lateral over-excavation.

Building pads graded with a cut/fill transition will require undercutting to reduce the potential
for differential settlement. The cut portion of the cut/fill transition should be undercut to a
depth of at least 3 feet and replaced with properly compacted low expansive fill. The bottom of
the undercut should be sloped at a minimum of | percent towards the adjacent street. In areas
where a steep transition exists, additional removal will be required such that the maximum fill
differential across any one building pad will be less than H/3, where H is the maximum fill
thickness.

Over-excavation of cut lots exposing granitic bedrock should be performed to reduce the
difficuity of excavating footing trenches within the bedrock. Cut lots which expose granitic
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8.4.10

8.4.11

84.12

8.4.13

8.4.14

bedrock should be over-excavated three feet, or 18inches below the bottom of the proposed
footings, whichever is deeper. The bedrock should be sloped I percent or more toward the
street.

Excavations must be observed and approved in writing by the Geotechnical Engineer (a
representative of Geocon), prior to placing fill. If unsuitable soils are exposed at the excavation
bottom, additional excavation may be required at the direction of the Geotechnical Engineer (a
representative of Geocon).

Fill and backfill soil should be placed in horizontal loosc laycrs approximately 6 to 8 inches
thick, moisture conditioned to near optimum moisture content, and properly compacted. Fill
shall be compacted to a minimum 90 percent of the maximum drv density per ASTM
International (ASTM) D 1557 (latest edition).

Where new paving is to be placed, it is recommended that existing unsuitable soil be excavated
and properly compacted for paving support. As a minimum. the upper twelve inches of soil
should be scarified and compacted to at least 95 percent relative compaction for paving support.
Paving recommendations are provided in Preliminary Pavement Recommendations section of
this report (see Section 8.10).

Foundations for small outlying structures, such as block walls less than 6 feet high, planter
walls or trash enclosures, which will not be structurally tied into the proposed building, may be
supported on conventional foundations bearing on a minimum of 12 inches of newly placed
cngincercd fill which cxtends laterally at lfcast 12 inches beyond the foundation arca. If
foundations for small outlying structures cannot be supported in engineered fill, Geocon should
be contacted to provide altemate recommendations once project plans are available for review.
If the soil exposed in the excavation bottom is soft or loose, compaction of the soil will be
required prior to placing steel or concrete. Compaction of the foundation excavation bottom is
tvpically accomplished with a compaction wheel or mechanical whacker and must be observed
and approved by a Geocon representative.

Utility trenches should be properly backfilled in accordance with the requirements of the
Greenbook (latest edition). The pipe should be bedded with clean sands (Sand Equivalent greater
than 30) to a depth of at least one foot over the pipe, and the bedding material must be inspected
and approved in writing by the Geotechnical Engineer (a representative of Geocon). The use of
gravel is not acceptable unless used in conjunction with filter fabnc to prevent the gravel from
having direct contact with soil. The remainder of the trench backfill may be denived from onsite
soil or approved import soil, compacted as necessary, until the required compaction is obtained.
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The use of minimum 2-sack slurry is also acceptable. Prior to placing any bedding materials or
pipes, the cxcavation bottom must be obscrved and approved in wnting by the Geotechnical
Engineer (a representative of Geocon).

84.15  Jetting of backfiil should only be performed where trench sidewalls have an SE of 15 or greater to
allow the water to dissipate and prevent future settlement. Geotechnical laboratory testing of the
sidewall soi! should be performed in areas where jetting is considered to venfy acceptable sand
equivalent values are present within the trench.

84.16 Imported fill shall be observed, tested, and approved by Geocon prior to bringing soil to the
site, Rocks larger than six inches in diameter shall not be used in the fill. If necessary, import
soil used as structurat fill should have an expansion index less than 20 and corrosivity properties
that are equally or less detrimental than those of the existing onsite soil {see Figure B4). Direct
shear properties of import soils should be at or higher than site soils. Import soil placed in the
building area should be placed uniformly or in a manner that is approved by the Geotechnical
Engineer (a representative of Geocon). If the engineering properties of the import soil are
significantly different from those of the onsite soil presented herein, updated foundation, wall,
and slope recommendations may be required.8.4.17  Excavation bottoms must be observed
and approved in wnting by the Geotechnical Engineer (a representative of Geocon), prior to
placing bedding matenals, fill, steel, gravel or concrete,

8.5 Shrinkage

8.5.1 Shrinkage results when a volume of material removed at one density is compacted to a higher
density. A shrinkage factor of between 0 and 10 percent should be anticipated when excavating
and compacting the cxisting alluvium; 0 to 5 percent should be anticipated for colluvium
Pauba Sandstone will likely result in 0 shrinkage and bulking: and granitic bedrock will likelv
bulk 5 percent when compacted to an average relative compaction of 92 percent.

8.6 Foundation Design

86.1 Subsequent to the recommended grading, the proposed structures may be supported on a
conventional foundation system deriving support in either newly placed engineered fill or the
competent Pauba Sandstone.

8.62 Continuous footings may be designed for an allowable bearing capacity of 2,000 pounds per
square foot, and should be a minimum of 2 inches in width, 18 inches in depth below the
lowest adjacent grade, and 12 inches into the recommended bearing material.
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8.6.3 Isolated spread foundations may be designed for an allowable beanng capacity of 2,400 pounds
per square foot, and should be a minimum of 24 inches in width, 18 inches in depth below the
lowest adjacent grade, and 12 inches into the recommended bearing material.

364 The soil bearing pressure above may be increased by 250 psf and 500 psf for each additional foot
of foundation width and depth, respectively. In order to minimize static settlement of the
proposed foundations, a maximum allowable soil bearing value of 3,500 pounds per square foot
should be utilized.

8.6.5 The allowable bearing pressure may be increased by up to one-third for transient loads due to
wind or seismic forces.

8.6.6 Continuous footings should be reinforced with a minimum of four No. 4 steel reinforcing bars,
two placed near the top of the footing and two near the bottom. Reinforcement for spread
footings should be designed by the project structural engineer.

8.6.7 If depth increases are utilized for the exterior wall footings, this office should be provided a
copy of the final construction plans so that the cxcavation rccommendations presenied herein
could be properly reviewed and revised if necessary.

8.6.8 The above foundation dimensions and minimum reinforcement recommendations are based on
soil conditions and building code requirements only, and are not intended to be used in lieu of
those required for structural purposes.

8.6.9 No special subgrade presaturation is required prior to placement of concrete. However, the slab
and foundation subgrade should be sprinkled as necessary; to maintain a moist condition as
would be expected in any concrete placement.

8.6.10  The maximum expected static settlement for structures supported on a conventional foundation
system is estimated to be less than 2 inch and occur below the heaviest loaded structural
element. Seitlement of the foundation system is expected to occur on initial application of
loading. Diffcrential scttlement is not cxpected to exceed Y2 inch over a distance of twenty feet.
If construction details differ significantly from those presented herein, modifications to the
foundation recommendations including anticipated settlement will be required.

8.6.11 Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon), prior to the placement of reinforcing steel and concrete
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to verify that the excavations and exposed soil conditions are consistent with those anticipated.
If unanticipated soil conditions are encountered, foundation modifications may be required.

8.6.12  This office should be provided a copy of the final construction plans so that the excavation
recommendations presented herein can be properly reviewed and revised if necessary.

8.7 Miscellaneous Foundations

8.7.1 Foundations for small outlving structures, such as block walls less than 6 feet in height, planter
walls or trash enclosures, which will not be structurally supported by the proposed building, may
be supported on conventional foundations bearing on a minimum of 12 inches of newly placed
cnginccred fill which oxtends latcrally at Icast 12 inches bevond the foundabion arca, [If
foundations for small outlying structures cannot be supported in enginecred fill, Geocon should
be contacted to provide alternate recommendations once project plans are available for review.

8.72 If the soil exposed in the excavation bottom is soft, compaction of the soft soil will be required
prior to placing steel or concrete. Compaction of the foundation excavation bottom is typically
accomplished with a compaction wheel or mcchanical whacker and must be obscrved and
approved by a Geocon representative. Miscellaneous foundations may be designed for a beanng
value of 1,500 pounds per square foot, and should be a minimum of 12 inches in width, 24 inches
in depth below the lowest adjacent grade and 12 inches into the recommended bearing material.
The allowable bearing pressure may be increased by up to one-third for transient loads due to
wind or seismic forces. o

8.73 Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon), prior to the placement of reinforcing steel and concrete
to venfy that the excavations and exposed soil conditions are consistent with those anticipated.

8.8 Lateral Design

8.8.1 Resistance to lateral loading may be provided by friction acting at the base of foundations, slabs
and by passive earth pressure. An allowable coefficient of friction of 0.38 may be used with the
dead load forces for concrete footings bearing in properly compacted engineered fill, and 0.4 may
be used in formational units (Pauba or granitic bedrock).

§.8.2 Passive earth pressure for the sides of foundations and slabs poured against engineered fill or
formational units may be computed as an equivalent fluid having a density of 350 pcf with a
maximum earth pressure of 3,500 pcf. When combining passive and fricion for lateral
resistance, the passive component should be reduced by one-third,
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8.9

8.9.1

892

893

8594

895

3.9.6

Concrete Slabs-on-Grade

Concrete slabs-on-grade subject to vehicle loading should be designed in accordance with the
recommendations in the Preliminary Pavement Recommendations section of this report (Section
8.10).

Subsequent to the recommended grading, concrete slabs-on-grade for structures, not subject to
vehicle loading, should be a minimum of 4-inches thick and minimum slab reinforcement
should consist of No. 3 steel reinforcing bars placed 18 inches on center in both horizontal
directions. Steel reinforcing should be positioned vertically near the slab midpoint.

Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-
sensitive materials should be underlain by a vapor retarder placed directly beneath the slab. The
vapor retarder used should be specified by the project architect or developer based on the type of
floor covering that will be installed. The vapor retarder design should be consislent with the
guidelines presented in Section 9.3 of the Amencan Concrete Institute’s (ACI) Guide for
Concrete Slabs that Receive Moisture-Sensitive Flooring Materials {ACI 302.2R-06) and should
be installed in general conformance with ASTM E 1643 and the manufacturer’s
recommendations. If California Green Code requirements apply to this project, the vapor retarder
should be underlain by 4 inches of Y2-inch clean aggregate and the vapor retarder should be in
direct contact with the concrete slab. It is important that the vapor retarder be puncture resistant
since it will be in direct contact with angular gravel.

For seismic design purposes, a coefficient of friction of 0.38 may be utilized between concrete
slabs and subgrade soil without a moisture barrier, and 0.15 for slabs underlain by a moisture
barrier.

Exterior slabs, not subject to traffic loads, should be at least 4 inches thick and reinforced with
No. 3 steel reinforcing bars placed 18 inches on center in both horizontal directions, positioned
near the slab midpoint. Prior to construction of slabs, the upper 12 inches of subgrade should be
moisture conditioned to near optimum moisture content and properly compacted to at feast 90
percent relative compaction, as determined by ASTM Test Method D 1557 (latest edition). Crack
control joints should be spaced at intervals not greater than 10 feet and should be constructed
using saw-culs or othcr methods as soon as practical following concrete placement. Crack control
joints should extend a minimum depth of one-fourth the slab thickness. The project structural
engineer should design construction joints as necessary.

The recommendations of this report are intended to reduce the potential for cracking of slabs
due to settlement. However, even with the incorporation of the recommendations presented
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8.10

8.10.1

8.10.2

8.10.3

herein, foundations, stucco walls, and slabs-on-grade may exhibit some cracking due to minor
soil movement or concrete shrinkage. The occurrence of concrete shnnkage cracks is
independent of the supporting soil characteristics. Their occurrence may be reduced or
controlled by limiting the slump of the concrete, proper concrete placement and cuning, and by
the placement of crack conlrol joints al periodic inlervals, in particular, where re-entrant slab
cormers occur.

Preliminary Pavement Recommendations

Where new paving is to be placed, it is recommended that existing undocumented fill and soft
or disturbed alluvium be excavated and properly compacted for paving support. The client
should be aware that excavation and compaction of soft or unsuitable soil in the area of new
paving is not required, however, paving constructed over existing unsuitable soil may
expenence increased settlement or cracking, and may therefore have a shorter design hife and
increased maintenance costs. As a minimum, the upper twelve inches of soil should be scarified
and compacted to at lcast 95 percent relative compaction, as determined by ASTM Test Method
D 1557 (latest edition).

The following pavement sections are based on an assumed R-Value of 30. Once site grading
activities are complete, it is recommended that laboratory testing confirm the properties of the
soils serving as paving subgrade prior to placing pavement. The Traffic Indices listed below are
estimates. Geocon does not practice 1n the field of traffic engineenng. The actual Traffic Index
for each area should be determined by the project civil engineer or the building official. If
pavement sections for Traffic Indices other than those listed below are required, Geocon should
be contacted to provide additional recommendations. Pavement thicknesses were determined
following procedures outlined in the California Highway Design Manual (Caltrans). It is
anticipated that the majonty of traffic will consist of automobile and large truck traffic.

PRELIMINARY PAVEMENT DESIGN SECTIONS

Estimated Traffic | Asphalt Concrete | Class 2 Aguregate Base

Location Index (TD) (inches) (inches)

Automobile Parking &

Driveways Upto 5 3.0 55

Trash Truck &

Fire Lanes 7 4.0 9.5

Asphalt concrete should conform to Section 203-6 of the “Standard Specifications for Public
Works Construction™ (Greenbook). Class 2 aggregate base should conform to Section 26-1.02A
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8.104

8.10.5

8.11
8.11.1

8.11.2

8.11.3

of the “Standard Specifications of the State of Califorma, Department of Transportation™
(Caltrans). Crushed Miscellancous Basc should conform to Section 200-2.4 of the “Standard
Specifications for Public Works Construction” (Greenbook).

Unless specifically designed and evaluated by the project structural engineer, where concrete
paving will be utilized for support of vehicles at the ground surface, it is recommended that the
concrete be 2 minimum of 5 inches thick and reinforced with No. 3 steel reinforcing bars placed
18 inches on center in both horizontal directions. Concercte paving supporting vchicular taffic
should be underlain by a minimum of 4 inches of aggregate base and a properly compacted
subgrade. The subgrade and base material should be compacted to at least 95 percent relative
compaction, as determined by ASTM Test Method D 1557 (latest edition).

The performance of pavements is highly dependent upon providing positive surface drainage
away from the edge of pavements. Ponding of water on or adjacent to the pavement will likely
result in saturation of the subgrade materals and subsequent cracking, subsidence and
pavement distress. If planters are planned adjacent to paving, it is recommended that the
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to
minimize the introduction of water beneath the paving.

Swimming Pool/Spa

If swimming pools or spas are planned, the proposed swimming pool shell bottom should be
designed as a free-standing structure and may derive support in newly placed engineered fill or
undisturbed alluvium found at or below a depth of 2 feet. It is recommended that uniformity be
maintained beneath the proposed swimming pools where possible. However, swimming pool
foundations may derive support in both engineered fill and undisturbed alluvium found at or
below a depth of two feet. It is the intent of the Geotechnical Engineer to allow swimming pool
foundation systems to bear in the competent undisturbed alluvium or newly placed engineered
fill or both as necessary.

Swimming pool foundations and walls may be designed in accordance with the Conventional
Foundation Design and Retaining Wall Design sections of this report (See Sections 8.6 and
8.12). A hydrostatic relief valve should be considered as part of the swimming pool design
unless a gravity drain system can be placed beneath the pool shell.

If a spa is proposed it should be constructed independent of the swimming pool and must not be
cantilevered from the swimming pool shell.
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8.11.4 If a proposed pool is in proximity to a proposed structure, consideration should be given to
construction sequence. If the proposed pool is constructed after building foundation
construction, the excavation required for pool construction could remove a component of lateral
support from the foundations and would therefore require shoring. Once infonmation regarding
the pool location and depth becomes available, this information should be provided to Geocon
for review and possible revision of these recommendations.

8.12 Retaining Wall Design

8.12.1  The recommendations presented below are generally applicable to the design of rigid concrete
or masonry retaining walls having a maximum height of 7 feet. In the event that walls
significantly higher than 7 feet arc planned, Geocon should be contacted for additional
recommendations.

8,122  Retaining wall foundations may be designed in accordance with the recommendations provided
in the Foundation Design sections of this report (see Section 8.6).

8.12.3  Retaining walls with a level backfill surface that are not restrained at the top should be
designed wtilizing a tnangular distibution of pressure {active pressure) of 31 pcf.

8124  Restrained walls are those that are not allowed to rotate more than 0.001H (where H equals the
height of the retaining portion of the wall in feet) at the top of the wall. Where walls arc
restrained from movement at the top, walls may be designed utilizing a triangular distribution
of pressure (at-rest pressure) of 51 pef.

8.12.5  These pressures assume non expansive granular soil is placed as the wall backfill. If expansive,
or fine praned soils are used, Geocon should be contacted to provide additional
recommendations.

8.12.6  The wall pressures provided above assume that the retaining wall will be properly drained
preventing the buildup of hydrostatic pressure. If retaining wall drainage is not implemented,
the equivalent fluid pressure to be used in design of undrained walls is 80 pef. This value
includes hydrostatic pressures plus buoyant lateral earth pressures.

8.12,7 Additional active pressurc should be added for a surcharge condition duc to sloping ground.
vehicular traffic or adjacent structures and should be designed for each condition as the project
progresses. In addition, seismic lateral forces presented below should be incorporated into the
design as necessary.
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8.13

8.13.1

8.13.2

8.133

8.14

8.14.1

8.14.2

8.14.3

Dynamic (Seismic) Lateral Forces

In accordance with the 2013 Califomia Building Code, if the project possesses a seismic design
category of D, E, or F, retaining walls should be designed with scismic lateral earth pressure.
The structural engineer should determine the seismic design category for the project. The
maximum dynamic (seismic) lateral pressure is equal to the sum of the initial static active
pressure and the dynamic (seismic) pressure increment.

The seismic lateral earth pressure on unbraced retaining walls is applied to check the overall
sliding resistance of the structure. Braced retaining walls should be designed for the greater of
either the at-rest earth pressure or the seismic lateral carth pressure.

The application of seismic loading should be perfonmed at the discretion of the project
Structural Engineer and in accordance with the requirements of the Building Official. If seismic
loading is to be applied, we recommend a seismic load of 26 pounds per cubic foot be used for
design applied as a triangular distribution of pressure along the wall height. This dynamic
(seismic) pressure increment is for horizontal backfill behind the wall and does not account for
an inclined backfill surface. The seismic pressure is based on a site modified peak ground
acceleration of 0.914g and by applying a pseudo-static coefficient of 0.33.

Retaining Wall Drainage

Retaining walls should be provided with a drainage system extended at least two-thirds the
height of the wall. At the base of the drain system, a subdrain covered with a minimum of 12
inches of gravel should be installed. and a compacted fill blanket or other seal placed at the
surface (see Figure 6). The clean bottom and subdrain pipe, behind a retaining wall, should be
observed by the Geotechnical Engineer (a representative of Geocon), prior to placement of
gravel or compacting backfill.

As an altemative, a plastic drainage composite such as Miradrain or equivalent may be installed
in continuous, 4-foot wide columns along the entire back face of the wall, at 8 feet on center.
The top of these drainage compositc columns should tcrminate approximatcly 18 inches below
the ground surface, where either hardscape or a minimum of 18 inches of relatively cohesive
matenal should be placed as a cap (see Figure 7). These vertical columns of drainage material
would then be connected at the bottom of the wall to a collection panel or a one-cubic-foot rock
pocket drained by a 4-inch subdrain pipe.

Moisture affecting below grade walls is one of the most common post-construction complaints.
Poorly applied or omitted waterproofing can lead to efflorescence or standing water. Particular
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care should be taken in the design and installation of waterproofing to avoid moisture problems,
or actual water seepage into the structure through any normal shrinkage cracks which may
develop in the concrete walls, floor slab, foundations or construction joints. The design and
inspection of the waterproofing is not the responsibility of the geotechnical engineer. A
waterproofing consultant should be retained in order to recommend a product or method, which
would provide protection to subterranean walls, floor slabs and foundations.

8.15 Elevator Pit Design

8.15.1  The elevator pit slab and retaining wall should be designed by the project structural engineer.
As a minimum the slab-on-grade should be at least 4 inches thick and reinforced with No. 3
steel reinforcing bars placed 18 inches on center in both horizontal directions, positioned near
the slab midpoint. Elevator pit walls may be designed in accordance with the recommendations
in the Retaining Wall Design section of this report (see Section 8.12).

8.152  Addinonal active pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic or adjacent foundations and should be designed for each condition as the
project progresses. Once the design becomes more finalized, an addendum letter can be
prepared addressing specific surcharge conditions throughout the project, if ncecssary.

8.153  If retaining wall drainage is to be provided, the drainage system should be designed in
accordance with the Retaining Wall Drainage scction of this report (sce Section 8.14).

8.154 It is suggested that the elevator pit walls and slab be waterproofed to prevent excessive
moisture inside of the elevator pit Waterproofing design and installation is not the
responsibility of the geotechnical engineer.

8.16 Elevator Piston

8.16.1  If a plunger-type elevator piston is installed for this project, a deep drilled excavation will be
required. It is important to venfy that the drilled excavation is not situated immediately
adjacent to a foundation, or the drilled excavation could compromise the existing foundation
support, especially if the drilling is performed substquent to the foundation construction.

8.16.2 Casing may be required if caving is expenenced in the drilled excavation. The contractor
should be prepared to use casing and should have it readily available at the commencement of
drilling activitics. Continuous observation of the drlling and installation of the elevator piston
by the Geotechnical Engineer (a representative of Geocon) is required.
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8.16.3  The annular space between the piston casing and drilled excavation wall should be filled with a
minimum of 1%-sack slurry pumped from the bottom up. As an altemative, pea gravel may be
utilized. The use of soil to backfill the annular space is not acceptable.

8.17 Temporary Excavations

8.17.1 The excavations arc expected to expose alluvium, dense native soil, and bedrock which are
suitable for vertical excavations up to five feet where loose soil or caving sand is not present, or
where not surcharged by adjacent traffic or structures.

8.17.2  Vertical excavations greater than five feet or where surcharged by existing structures will require
stoping or shoring measures in order to provide a stable excavation.

8.17.3 It is anticipated that sufficient space is available to complete the required carthwork for this
project using sloping measures. Where sufficient space is available, temporary unsurcharged
embankments may be sloped back at a uniform 1.1 slope gradient or flatier to a maximum
height of 10 feet. A uniform slope does not have a vertical portion.

8.174  Wherc sloped embankments arc utilized, the top of the slope should be barricaded to prevent
vehicles and storage loads at the top of the slope within a horizontal distance equal to the height
of the slope. If the temporacy construction embankments are to be maintained during the rainy
scason, berms are suggested along the 1ops of the slopes where necessary 1o prevent runoff water
from entering the excavation and eroding the slope faces. The contractor’s competent person
should inspect the soil exposed in the cut slopes during excavation in accordance with OSHA
requirements so that modifications of the slopes can be made if variations in the soil conditions
occur. Excavations should be stabilized within 30 days of initial excavation.

8.18 Surface Drainage

8.18.1  Proper surface dminage is crtical to the future performance of the project. Uncontrolled
infiltration of imgation excess and storm runoff into the supporting soil can adversely affect the
performance of the planned improvements. Saturation of a soil can cause it to lose intemnal
shear strength and increase its compressibility, resulting in a change in the original designed
engineering properties. Proper drainage should be maintained at all imes.

8.18.2  Site dminage should be collected and controlled in non-erosive drainage devices. Drainage
should not be allowed to pond anywhere on the site, and especially not against any foundation or
retaining wall. The site should be graded and maintained such that surface drainage is directed
away from structures in accordance with 2013 CBC 1804.3 or other applicable standards. In
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8.18.3

8.184

8.19

§.19.1

addition, drainagc should not be allowed to flow uncontrolled over any descending slope. The
proposed structure should be provided with roof gutters, Discharge from downspouts, roof drains
and scuppers not recommended onto unprotected soil within five feet of the building penmeter.
Planters which arc located adjacent to foundations should be scaled to provent moisture intrusion
into the engineered fill providing foundation support. Landscape imgation is not recommended
within five fect of the building perimeter footings cxcept when encloscd in protected plantcrs.

Positive site drainage should be provided away from structures, pavement, and the tops of
slopes to swales or other controlled drainage structures. The building pad and pavement areas
should be fine graded such that water is not allowed to pond.

Landscaping planters immediately adjacent to paved areas are not recommended due to the
potential for surface or irmigation water to infiltrate the pavement’s subgrade and base course.
Either a subdrain, which collects ¢xcess imigation water and transmits it to drainage structures,
or impervious above-grade planter boxes should be used. In addition, where landscaping is
planned adjacent to the pavement, it is recommended that consideration be given to providing a
cutoff wall along the edge of the pavement that extends at least 12 inches below the base
material.

Plan Review

Grading and foundation should be reviewed by the Geotechnical Engineer (a representative of
Geocon), prior to finalization to verify that the plans have been prepared in substantial
conformance with the recommendations of this report and to provide additional analyses or
recommendations,
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report pertain only to the site investigated and are based upon the
assumption that the soil conditions do not deviate from thosc disclosed in the investigation. If any
variations or undesirable conditions are¢ encountered during construction, or if the proposed
construction will differ from that anticipated herein, Geocon West, Inc. should be notified so that
supplemental recommendations can be given. The evaluation or identification of the potential
presence of hazardous or corrosive materials was not part of the scope of services provided by
Geocon West, Inc.

2. This report is issued with the understanding that it is the responsibility of the owner, or of 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.

3 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 are 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 invalidatcd wholly or partially by changes outside
our control. Therefore, this report is subject to review and should not be relied upon after a period
of three years,
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Project No. T2540-22-02

TABLE 1

FAULTS WITHIN 60 MILES OF SITE
DETERMINISTIC SITE PARAMETERS

|ESTIMATED MAX. EARTHQUAKE EVENT

I
| BPPROXIMATE |=====m-emecccccccccccccccmca—n—
AEBREVIATED | DISTANCE | MAXIMUM | PEAK EST. SITE
FAULT NAME 1 mi {km) |EARTHQ i SITE INTENSITY
] | MAG.(Mw)} | ACCEL. g |MCD.MERC.
| f | |
ELSINORE (TEMECULR) | 2.6 (4.2) | 6.8 | 0.844 | X1
ELSINORE (GLEN IVY) | 5.7 {(9.1) | 6.8 | 0.593 | X
SAN JACINTO-SAN JACINTO VALLEY | 20.6 (33.1}} 6.9 | 0.183 | VIII
ELSINORE (JULIAN} | 21.8 (35.1)| 7.1 | 0.196 | VIII
SAN JACINTO-ANZA | 21.9 ({35.2}| 7.2 | 0. 09 | VIII
CHINO-CENTRAL AVE. (Elsinore) | 23.3 (37.5}| 6.7 | 0.147 | VIII
SAN JOAQUIN HILLS | 24.9% (40.0}] 6.6 i 0.127 | VIII
WHITTIER | 27.5 (44.2)| 6.8 0.121 | VII
SAN JACINTO-SAN BERNARDINQ i 28 (45 2)| 6 7 | 0 109 | VII
NEWPORT-INGLEWOOD (Offshore) I 28 3 (45.5)} 71 [ 0 146 | Vv II
SAN ANDREAS - 5B-Coach. =1b-2 | 35.0 (56.3)] 7.7 | 0.172 | VIII
SAN ANDREAS - SB-Ccach M-2b | 350 (56.3)] 7.7 [ 0.172 | VIII
SAN BNDREAS - San Bernardino M-1f 35.0 (56.3)| 7.5 0,150 | VIII
SAN BNDREAS - Whole M-la | 35.0 (56.3)] 8.0 0.210 | VIII
ROSE CANYON i 35.1 (56.5)| 7 0.121 | VII
NEWPORT-INGLEWCOD (L.A.Basin) | 38.2 (61.4)] 7.1 | 0.099 | VII
PUENTE HILLS BLI  THRUST i 4 (66 | | 0 087 |
CUCAMONGA | 42 2 (67 9| 6 9 1 0 071 | VI
SAN JOSE ] 42.8B (68.9)} 6 4 ! .047 | VI
NORTH FRONTAL FAULT ZONE TWest) | 43. 69.8) | . | 0.086 | VII
PINTO MOUNTAIN o 43.7 (70.4}) 1 7 | 0.089 | VII
CORONADO BANK | 44.8 (71.8)})]| 7 | 0.121 | VII
SAN JACINTO-COYOTE CREEK | 44.8 (72.1) 6.6 | 0051 | VI
PALOS VERDES | 45.1 (72.6)| 7.3 | 0 093 | VI
CLEGHORN ] 45.8 (73.7}] 6.5 | 0.045 | Vi
SIERRA MADRE | 45.8 (73.7}| 7.2 l 0.07% | VII
AN ANDREAS Cho-Moj M-1b-1 | 48.7 (78.4)| 7. H 0 125 | VIII
SAN ANDREAS - Mojave M-lc- | 48 7 (78.4)} 7.4 i 0.090 | VII
SAN ANDREAS ~ 1857 Rupture M-2a | 4B.7 (78.4)] 7.8 | 0.125 | VIII
EARTIQUAKE VALLEY | 49.2 (79.3)} 6.F | 0 c40 | v
NORTH FRONTAL FAULT ZONE (East) | 50.1 (80.8)]| 6.7 | 0 047 | VI
SAN ANDREAS - Coachella M-1c 5 50.5 (81.2)] 7.2 | 0 072 | VI
BURNT MTN. | 54 9 (88.4}] 6.5 | 0 034 | v
CLAMSHELL-SAWPLIT { 56.7 (9L.3)i 6.5 | 0.033 | v
RAYMOND [ 57.0 ({91.7)I 65 ] 0 032 | v
HELENDALE - S. LOCKHARDT | 57.1 {91 9| 7.3 ] 0.066 |} VI
UPPER ELYSIAN PARK BLIND THRUST | 57.5 (92.86)1 6.4 i 0.029 | v
EUREKA PERK ] 58.2 (93.7}1 6.4 | 0.029 | v
e B v 9 e I Jr v W e oA e e e e e T e e T e e e g e e e o e de e S e e e e de e e e o e e e v ke e de e o de o de o e e de ok e de A o de o ol e e e e e g e e e

38 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.
THE ELSINORE (TEMECULA) FAULT IS CLOSEST TO THE S TE.
IT IS ABOUT 2 6 M ES (4 2 km) AW Y

LARGEST MAXIMUM EARTHQUAKE SITE ACCELERATION O 8438 g
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APPENDIX A
FIELD INVESTIGATION

The site was explored on October 23 through 30 (fault trenching) and November 7, 2012 (geotechnical
borings). Eight borings were excavated with a CME 75 truck mounted drill ng to depths between 20 and
50.25 feet. Representative and relatively undisturbed samples were obtained by driving a 3 inch Q. D,
Califomia Modified Sampler into the “undisturbed™ soil mass with blows from an above-ground auto-
hammer. The sampler was equipped with 1-inch by 2*/s-inch brass sampler rings to facilitate removal and
testing. Bulk samples were also obtained. Standard Penetrometer (SPT) samples were alternated with
California ring samplcrs in arcas where ground water was cncountercd. SPT soil samples were bagged,
sealed, and transported to our laboratory for testing. The soil conditions encountered in the excavations
were visually examined, classified and logged in general accordance with the Unified Soil Classification
System (USCS). Logs of the borings are presented on Figures A-I through A-8. The logs depict the soil
and geologic conditions encountered and the depth at which samples were obtained. The approximate
locations of the borings are indicated on the Geologic Map and Site Plan (see Figure 2).

Project No, T2540-22-02 December 12, 2012
Revised March 26, 2015



PROJECT NO. T2540-22-02

14 = .
|5 BORING B-1 TR
DEPTH < = e
r SAMPLE § = S::‘ é g & 3 =] 3
NO. Q |2 4SS | ELEV. (MSL) 1336  DATE COMPLETED 11/7/2012 7] og | 28
r : 3] o e s 553 2¢ | &
ol |3 EQUIPMENT CME 75 HSA BY: LAB/PDT 22| a ©
MATERIAL DESCRIPTION
T 0 @SB | ™ YOUNG ALLUVIUM (Qal):
- - | | 1 Silty SAND, loose, dry to moist, red brown, coarse - gmnitic detritus -
- 2 - ) 'f - =
» - A =
= 4 _I'~ !. } -~
_ T B1@5 | if -becomes dense (cemented), slightly porous 57 1253 34
L 5 - A L
[yt
- 1 )
- B8 AT ~
"~ 1 . i E -becomes loose, easy drifling i
- 10 7 Bl1@I10 I fi ~becomes brown, maist to wet, loose, conrse " 13 1184 16.3
i 12 - PAUBA SANDSTONE (Qps): N
Silty SANDSTONE, poorly graded, dense, moist, brown, hard drilling,
= ] weakly cemented ~
= | 4 s —
- T|mi@is 77| Claycy SANDSTONE, deaso, moist, zed brown. motled coloring, coarss | 871" | 1212 | 122 |
- 16 - gruined sand, weathered granitic clasts, weakly cemented e
-~ 18 - 5
" 2 mi@ " 47 | 1268 | 133
= 22 - —
-] “ 77| 7 sily SANDSTONE to Claycy SANDSTONE, moisl, yellow brown, coarss | | | |
- 24 - grained, manganese staining, mottled coloring, weakly cemented —~
[ | Bi@zs ~ | T TSANDSTONE. poorly praded. medium densc. light yellow brown, carse | 42 | | | 182 |
~ 26 - graincd, non indurated, locally massive, granitic, weakly cemented —
@ 25.5-26.0 blow sampler dropped - possible void
B -very soft easy drilling i
Figure A-1, T2540-22:02 BORING LOGS.GRY
Log of Boring B-1, Page 1 of 2
SAMPLE SYMBOLS O sampung unsuccessruL H]  sTanDARD PENETRATION TEST M . oRive SAMPLE (UNDISTURBED)
& . DISTURSED OR BAG SAMPLE N cHunk sampLe Y \WATER TABLE OR SEEPAGE

NOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
1T IS NOT WARRANTED TC BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON
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30

32

34

36

o0

SAMPLE
NO

B1@30

Bla 5

B1@40

BI@M5

B @50

+ 4+ + 4+ + + + + + +
+ + + + + 4+ o+ +
+ 4+ 4+ o+ o+ F + + 4+

Silty SANDSTONE very dense moist, reddish brown, fine to coarse
grained, slow advance, micaceous, tmee clay, weakly cemented

-disturbed sample, water added 1o extract sample

GRANITIC BEDROCK d):
Black and wiute, fine to medmm graned granitic roc - weathered, some
clay

-Olive, very fine gramed motst hard

Blach and white fine grained gramte rock weathered

Total depth: 50.25

Groundwatcr cacountered at 29

No caving

Backiilled with cuttings and tamped

Penetration resistance for 140-b hammer falling 30 inches by

auto-hammer
Figure A-1, T2 20280R GLOGSGPI
Log of Boring B-1, Page 2 of 2
SAMPLE SYMBOLS SAMPLING UNSUCCESSFUL I} s7anoaro PENETRATION TEST DRIVE SAMPLE {INDISTURBED)
Y DISTURBED OR BAG SAMPLE A crunksameLe Y WATER TABLE OR SEEPAGE

NOTE THELOG OFSU  UR ACECONDITIONS S OWN EREON APPLIESONLY ATT ESPECIFICBO ING O TRENC LOCAT ON AND AT THE DATE INDICATED.
IT 1S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONOITIONS AT OTHER LOCATIONS AND TIMES,

GEOCON




PROJECT NO. T2540-22-02

14 .
o: BORING B-2 THENEE
DEFTH L4 & -
- saMPLE | o |B cﬁ"‘ ,§ I T =3
NO. 2 |2 S5 | ELEV.(MSL) 1348 DATE COMPLETED 11/7/2012 7 a @@
= £ 3] oo o et b2s| o2 | gt
I EQUIPMENT CME 76 HSA BY: POT ge=| o =
MATERIAL DESCRIPTICN
0 B2@0-0 sM YOUNG ALLUVIUM (Qal):
~ - Silty SAND, dense, dry, brown, fine to coarse, upper 12" disturbed =
2 (disked), annual grasses, some shrubs
n - B2@2.5 PAUBA SANDSTONE i L 64 138.2 53
Silty SANDSTONE, very dense, moist, reddish brown, fine to coarse
- 4 grained, some porosity, weakly cemented ~
- | Be@s 1T 771 < Claycy SANDSTONE, densc, damp, brown, finc fo coarse gmincd, some | 43 | 124.3 | 114 |
- 6 - brownish red mottling, increase in fine sand, non porous, micaceous, o
weakly cemented
. g -{B2@75 L 39 126.8 1.3
i 7 -conglomerate lnyer i
- 107 B2@o -becomes reddish brown, moist, some orange mottling " 62 1337 7.7
- 12 L
B ] B2@13 -increase in sand, conglomerate in shoe [ 57
- 14 = e
i ] B2@15s -becomes light brown with orange mottling, fine grained, trace coarse [~ 45
- 16 - sand, increase in clay —
~ 18 L
i T GRANITIC BEDROCK (Kedd):
~ 20 - B2@20 Highly weathered, clayey, fine to medium grained C a1
Total depth: 21'
No groundwater encountered
No caving
Backfilled with cuttings and tamped
Penetration resistance for 140-lb hammer falling 30 inches by
auto-hammer
Figure A-2, T2540-22.02 BORING LOGS GPJ
Log of Boring B-2, Page 1 of 1
SAMPLING UNSUCCESSFUL STANDARD PENETRATION TEST DRIVE SAMPLE {UNDISTUREED,
SAMPLESYMBOLS O o - ¢ ’
B  oistureen or 8AG SAMPLE R cHunk samPLE Y WATER TABLE OR SEEPAGE

NOTE: THELOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.




PRCJECT NO. T2540-22-02

0 B3@0-5
2

B3@2.5
4

B3@5-10
§  B3@s
g Bi@rs
0 magie
12

B 25
14

B3@15
16
18
2 Bla
iqure A 3,

GROUNDWATER

RING

ELEV. {(M5L) 1352 DATE COMPLETED 11/7/2012

EQUIPMENT CME 75 HSA ay: PDT

§S N . ONE
1 ty SANDSTONE/Sandy SILTSTONE, medium dense, dry, redds
brow  ne grained tmece medium to coarse grained sand weakly
cem ted

becomes very dense

Silty SANDSTONE, very dense, damp, reddish brown, fine to coarse
gruned moder tely cemented
glomerate yer

becomes fine to medinm grined trec coarse gramed sand, moist, well
cemented

Claycy SANDSTONE, very densc, moist. finc to medium graned, trace
coarse gramed sand, well cemented, trace carbonste stnngers

-conglomerate layer

Siity SANDSTONE very dense, moist, fine to mediim gramed, some
well cemented

GRANITIC BEDROCK (Kpdd):
Weathered, moist, gray, white, orange, clay cy, finc to medinm graned,
mICAaccols

Total depth 20.5

No groundwater encountered

No caving

Backiilled with cuthings and tamped

Penetration resistance for 140-lb hammer falling 30 inches by
aute-hammer

Log of Boring B-3, Page 1 of 1

53 1310 40

5045" 1
90
T2540-22-02 BORING LOGS.GPJ

NOTE THELOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED
S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND  MES

GEOCON
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| BORING B4 zu=| 2z | ug
oETH SAMPLE 8 é o g 5 % g : 5 E
= =
" wo. | @ |2] 4SS | ELEV.(MSL) 1356 DATE COMPLETED 11712012 E oz 42 | gai
FEET E |3 {Uscs) E— - zthg| 57 25
| EQUIPMENT CME 75 HSA BY: PDT 2e=| o 2
MATERIAL DESCRIPTION
N CE BB SM COLLUVIUM {Qcol):
— - E l 1 1 Sitty SAND. dense, dry, reddish brown, fine to coarse, trace gravel, upper -
5 | j | I' disturbed |
. - B4@2.5 [ {| -becomes very dense, chattering, brownish red, well cemented, damp L 50/3.5" | 111.8 4.0
L 4 Tl -
L] Bt 5
B4@5-10 ) -becomes moist 503" | 1174 76
- & - Baes B -
L JTY i
. g -Ba@7s | j + -becomes fine to medium grined, some coarse grained sand _50/3.5"
| 4 Ty R
L 10 4 ¥ F GRANITIC BEDROCK (Kgdd): N
B4@lio [T + Highly weathered, black, gray and white, finc to coarse grained, some 504"
B - +++ clay, moist, micaceous B
L 42 - PN -some olive very fine grained rock with clay N
u dB4@125M + L 50/a"
‘@ + +
- 14 — = 4 4 -
+ +
B EEH N 505
- 16 toF -
-+
= - + + L.
- + 4
= 18 - + + e
= — i + | d
+ +
- 20 - B4@20 |of + 1 —50/3.5"
Total depth: 20.25
No groundwater encountered
No caving
Backfilled with cuttings and tamped
Penetration resistance for 140-Ib hammer falling 30 inches by
auto-hammer
Figure A4, T2540-22-02 BORING LOGS.GPJ
Log of Boring B4, Page 1 of 1
SAMPLE SYMBOLS 0. sampuinG unsucceSSFUL H] . sTANDARD PENETRATION TEST B  ORiVE SAMPLE (UNDISTURBED)
B} DISTURBED OR BAG SAMPLE Rl  crunk samPLE Y WATER TABLE OR SEEPAGE

MNOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATICN AND AT THE DATE INDICATED.,
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES

GEOCON
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14
i RING wa
< [
SAMPLE 2 E=
NO. g ELEV. (MSL.) 1348 DATE COMPLETED 14/7/2012 g%
[} =
& EQUIPMENT CME 75 HSA BY. PDT ©
o B5@0-5 PAUBA SANDSTONE .
S tv SANDSTONE very densc, dry, | ght brown, finc 1o coarse, trce fine
) vel micaceous, weakly cemented
B5@2.5
4
-Cong omerate layer o st
B5@5
5 + + GRANITIC BFDROCK (Keud):
+ mpletely weathered gramiic roc wet, ight  wn fine to coarse,
+ +
BS@15 = 4 caceon 5
+ +
+
B5@ + becomes saturated 50 "
+ +
+
12 + o+
B5@12.5 +
+ + X
14 +
+ +
+
B5@]15
@ + +
+
+ +
+
1 + + Modcrmitcly weathcred, whitc, gray and pink, medivm to coassc grained, oot T
NUCACCOUs
20 BS 2 + o+ -ne recovery
Tota! depth. 20
Groundwater encountered at 13/5
Mo caving
Backfilled with cuttings and tamped
Penetration resistance for 140-Ib hammer falling 30 inches by
auto-hammer
Figure A5, T2540-22.02 BORING LOGS.GPJ
Log of Boring B-5, Page 1 of 1
SAMPLING UNSUCCESSFUL STANDARD PENETRATION TEST ORIVE SAMPLE (UNDISTURGE!
AMPLESYMBOLS O U - (HPISTOREED)
DISTURBED O BAG SAMPLE B cHunk sampLE Y WATER TABLE OR SEEPAGE

NOTE THELOG OF SUBSURFACE CONDITIONS SHOWNH E  APPLES ¥ AT THE SPECIFIC BOR NG OR TRENCH LOCAT O AND AT THE DAT  INDICATED.
IT SNOTWARRANTEDT BERE RESENTA IVE  SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES

GEOCON
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14 -
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FEET = |S]| wscs S —_— dos | =% oz
3|2 W3 | g =8
= EQUIPMENT CME 75 HSA BY: PDT e
. MATERIAL DESCRIPTION
B6@0-5 |31 -|. 1-- SM YOUNG ALLUVIUM (Qal):
~ - 741" Silty SAND. medium dense, moist, black. fine to medium grained, seme T~ ——T——1
) L |y _ _cosrse gruined sond, micacoous ____ ______________ J
Sandy CLAY, very stiff, moist, fine to medium grained, micaceous
u A ps@2.5 L 19 | 1234 | 131
= 4 P -
7] Bs@s -becomes hard 32 | 1220 | 133
- 6 - / B
L g - B6@1.5 IZ -becomes very stiff, dark grayish brown . 20 1213 150
- 10 - L4 ]
. Bo@i2s -
T SAND, medium dense, wet, light brown, fine to coarse grained,
— 14 - o
B Bo@!15 l 15 | 974 | 263
- 18 T -cobbles and sandy gravel [~
- - T TCLAY, suff, moist otive | [ "1
- 18 PAUBA SANDSTONE (Ops):
o - Silty SANDSTONE, loose, brown with orange mottling, micaceous, -
0 weakly cemented
B6@20 I 73
Total depth: 21"
Mo groundwater encountered
No caving
Backiilled with cuttings and tamped
Penetration resistance [or 140-lb hammer falling 30 inches by
auto-hammer
Figure A.G, T2540-22.02 BORING LOGS.GPJ
Log of Boring B-6, Page 1 of 1
SAMPLING UNSUCCESSFUL STANDARD PENETRATION TEST DRIVE SAMPLE (UNEISTURBED
SAMPLE SYMBOLS ) o u ‘ ’
B oisTureeD oR BAG SaMPLE A - cHunk sampLE X WATER TABLE OR SEEPAGE

NOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT 1S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PENETRATION
RESISTANC
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6
8 B a
10 BI@10
2

BI@12.5
14
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16
18
2 B7@20

Figure A-7,

PAURA SANDSTONF (Qps)

Siley SANDSTONE, dense, damp, browa, fine to medium gramed, trace
coarse gruined sand, weakly cemented porous up to 1/8" roatlets

-becomes olive brown, non porous

-becomes damp, hight grayish brown, fine to coarse greined

-becomes reddish brown

Clayey SANDSTONE, medium dense, moist, reddish brown fine to
coarse grained, weakly cemented

becomes brown

becomes reddish brown with orange mottling

Total depth 21

N g undwater encountered

No caving

Backfilled with cuttings and tamped

Penctration resistance for 140-1b hammer fallng 30 inches by
nuto-hammer

T2540-22-02 BORING LOGS.GPJ

Log of Boring B-7, Page 1 of 1
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D SAMPLING UNSUCCESSF L

DISTURBED OR BAG SAMPLE

I] STANMDARD PENETRATION TEST

Bl chunk sampLe

. DRIVE SAMPLE {UNDISTUREED)

Y. WATER TABLE OR SEEPAGE

NOTE. THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT 1S NOT WARRANTED TQ BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCAT ONS AND TIMES
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. MATERIAL DESCRIPTICN
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:-E- N griined, some coarse grained sand, micaceous, weakly cemented
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R ek i
afedel} -becomes damp, trace fine gravel 64 128.2 43
n ; -becomes moist L 63 122.0 59
i X -becomes very dense [ 86
i R [ Claycy SANDSTONE, dease, moist, reddish brown. finc focoaso grained | | | |
- —{B&@12.5 . / micaceous, weakly cemented - 56
S0
i N K Sandy CLAYSTONE, hard, moist, reddish brown, fine to mediom | | | |
- - ined, weakl ted —
B8@15 gruinet, weakly cemen 58
= 16 = »
- 18 % B K Clayey SANDSTONE, medium dense, moist, reddish brown, fineto | | | |
- - Lt medium grained, weakly cemented =
N
s g a7
Total depth: 21'
No groundwater encountered
No caving
Backfilled with cuttings and tamped
Penctration resistance for 140-Ib hammer falling 30 inches by
auto-hammer
Figure A-8, T2540-22.02 BORING LOGS.GFJ
Log of Boring B-8, Page 1 of 1
[0 sampunG unsuccessFuL I  sTANDARD PENETRATICN TEST B oRivE SAMPLE (UNDISTURBED)

SAMPLE 8YMBOLS
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Y. . WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.

IT IS NOT WARRANTED T BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of ASTM
Intemnational (ASTM), or othcr suggested procedurcs. Sclected samples were tested for dircct shear
strength, compaction characteristics, expansion characteristics, corrosivity, in-place dry density and
moisture content. The results of the laboratory tests are summarized in Figures Bl through B4. The in-
place dry density and moisture content of the samples tested are presented on the boring logs, Appendix
A.
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DIRECT SHEAR TEST RESULTS
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GEOTECHNICAL ENVIRONMENTAL MATERIALS
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SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829-08A

Moisture Content (%) Dry Expansion *UBC **CBC
Sample No. | Before After | Density (pcf) ndex Classification | Classification
B6 @ 0-5' 7.8 16.6 1171 18 Very Low  |Non-Expansive

* Reference: 1997 Uniform Building Code, Table 18-I-B.

** Reference: 2010 California Building Code, Section 1803.5.3

SUMMARY OF LABORATORY MAXIMUM DENSITY AND
AND OPTIMUM MOISTURE CONTENT TEST RESULTS
ASTM D 1557-12

Soil Maximum Dry Optimum
Sample No. Description Density (pcf) Moisture (%)
- Reddish Brown
B1@ 0-5 Silty Sand 133.0 8.0
- Reddish Brown
B8 @ 0-5 Silty Sand 133.5 8.0
GE O C ON @) LABORATORY TEST RESULTS
W EST. I NGC. ) TRACT 34301
GEOTECHNICAL ENVIRONMENTAL  MATERIALS NWC BAXTER ROAD AND I-15

41571 CORNING PLACE, SUITE 101, MURRIETA, CA 92552
PHONE 951.304.2300 FAX 951.304 2392

WILDOMAR, CALIFORNIA

JL

2000

1272012

FIG. B2
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GRAVEL SAND SILT CLAY
MEDIUM TO COARSE FINE
U.S. Standard Sieve Sizes
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SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS

SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

Sample No. pH Resistivity (ohm centimeters}

B5 @ 0-5' 7.57 3600 (Corrosive)

AASHTO T291-94

Sample No. Chloride lon Content (%)

B5 @ 0'-5 0.009

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS

CALIFORNIA TEST NO. 417

Sample No. Water Soluble Sulfate (% SQ,) Sulfate Exposure®

B5S @ 0-5' 0.507 Severe

* Reference: 2010 California Building Code, Section 1904.3 and ACI 381 Section 4.3.

GEOCON () CORROSIVITY TEST RESULTS
WEGBST INC, ? TRACT 34301
GEOTECHNICAL ~ ENVIRONMENTAL  MATERIALS NWC BAXTER ROAD AND I-15
41571 CORNING PLACE, SUITE 101, MURRIETA, CA 92562 WlLDOMAR, CAL[FORN|A

PHONE 760.579.9926 FAX 951.304 2642

JL

2000 12/2012 PROJECT NO. T2540-22-02

FIG. B4
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of ASTM
International (ASTM), or othcr suggested procedurcs. Sclected samples were tested for direet shear
strength, compaction characteristics, expansion characteristics, corrosivity, in-place dry density and
moisture content. The results of the labomatory tests are summarized in Figures Bl through B4. The in-
place dry density and moisture content of the samples tested are presented on the boring logs, Appendix
A.
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SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS

ASTM D 4829-08A

Moisture Content (%) Dry Expansion *UBC *CBC
Sample No. [ Before After | Density {pcf) ndex Classification | Classification
B6 @ 0-5' 7.8 16.6 117.1 18 Very Low  |Non-Expansive

" Reference: 1997 Uniform Building Code, Table 18-I-B.
" Reference: 2010 California Building Code, Section 1803.5.3

SUMMARY OF LABORATORY MAXIMUM DENSITY AND
AND OPTIMUM MOISTURE CONTENT TEST RESULTS

ASTM D 1557-12

Soil Maximum Dry Optimum
Sample No. Description Density {pef) Moisture (%)
A Reddish Brown
B1@0'-5 Silty Sand 133.0 8.0
- Reddish Brown
Bs @ 0'-5 Silty Sand 133.5 8.0

GEOCON @ LABORATORY TEST RESULTS

WEST, I N C. TRACT 34301
GEOTECHNICAL ENVIRONMENTAL  MATERIALS NWC BAXTER ROAD AND |-15
41571 CORNING PLACE, SUITE 101, MURRIETA, CA 92562 WlLDOMAR, CALIFORNIA

PHONE 951.304.2300 FAX 951.304.2392

JL 2000 1212012

PROJECT NO. T2540-22-02 FIG. B2
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SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

Sample No. pH

Resistivity (ohm centimeters)

BS @ 0-5' 7.57

3600 (Corrosive)

SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS
AASHTO T291-94

Sample No.

Chloride lon Content (%)

B5 @ 0-5'

0.009

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS
CALIFORNIA TEST NO. 417

Sample No.

Water Soluble Sulfate (% SQ,)

Sulfate Exposure*

B5S @ 0-5' 0.507

Severe

* Reference: 2010 California Building Code, Section 1904.3 and ACI 381 Section 4.3.

GEOCON () CORROSIVITY TEST RESULTS
W EST, I N C. 9 TRACT 34301
GEOTECHNICAL  ENVIRONMENTAL  MATERIALS NWC BAXTER ROAD AND I-15

41571 CORNING PLACE, SUITE 101, MURRIETA, CA 92562
PHONE 760.579.9926 FAX 951.304.2642

WILDOMAR, CALIFORNIA

JL 2000

12/2012 PROJECT NO. T2540-22-02

FiG. B4
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APPENDIX D
FAULT RUPTURE HAZARD INVESTIGATION

GEOLOGIC REVIEW

The eastern portion of the site is located within a Riverside County Fault Hazard Zone established on
either side of a previously mapped fault shown to traverse the eastern portion of the site (see Figure 2).
The inferred (dashed line) fault location is based on prior studies by Kennedy (1977). The location and
orientation of the fault suggests it may be a possible southerly extension of the Glen Ivy fault. The Glen
vy fault is known to be active northwest of the site (Rockwell, McElwain, Millman and Lamar, 1986:
Millman, and Rockwcll, 1986; Lamar and Rockwell, 1986).

FAULT ACTIVITY CRITERIA

The criteria used in our investigation to evaluate fault activity are the same criteria used by the California
Geological Survey (CGS) that defines an active fault one that has had surface displacement within
Holocene time (about the last 11,000 years). These criteria for defining an active fault are based on
standards developed by the CGS (Bryant and Hart, 2007) for the Alquist-Priolo Earthquake Fault Zoning
Program. Faults that have not moved in the last 11,000 years are not considered active.

In general, the activity rating of a fault is determined by establishing the age of the youngest materials
displaced by the fault. if datable material is present, an absolute age can sometimes be established; if no
datable material exists, then only a relative age can be assigned to movement on the fault. For faults that
have evidence of movement in the last 11,000 years, to be included in an Alguist-Priclo fault zone, these
faults must demonstrate evidence of being “sufficiently active and well-defined”.

As indicted in CGS Special Publication 42

o A fault is deemed “sufficiently active” if there is evidence of Holocene surface
displacement along one or more of its segments or branches. Holocene surface
displacement may be directly observable or inferred and does not need to be present
everywhere along a fault to qualify a fault for zoning.

* A fault is considered “well-defined” if its trace is clearly detectable by a trained geologist
as a physical feature at or just below the ground surface. The fault may be identified by
direct observation or by indirect methods. The critical consideration is that the fault or

Project No. T23540-22-02 December 12, 2012
Revised March 26, 2015



some part of it can be located in the field with sufficient precision and confidence to
indicate that the required site-specific investigations would meet with some success.

LINEAMENT ANALYSIS

We performed an aerial photograph review to evaluate the location of mapped and unmapped fault traces
that may be present at the site. Faults that cannot be observed in the field can often be identified by linear
topographic expression or tonal lineaments observed on aerial photogtaphs.

Aernial photographs obtained from Riverside County Flood Control and Water Conservation District and
Continental Aerial Photo were reviewed. The photographs covered the years 1962 through 2010 and were
at scales ranging from 1 inch equals 1,600 feet to 1 inch cquals 2,000 feet, see References.

Lineaments observed on the aerial photographs were classified according to their development as strong,
moderate or weak. A strong lineament is a well-defined feature, which can be continuously traced several
hundred feet to a few thousand feet. A moderate lineament is less well defined, somewhat discontinuous
and can be traced for only a few hundred feet. A weak lineament is discontinuous, poorly defined, and
can be traced for a few hundred feet or less.

The lineament associated with the mapped fault by Kennedy (1977) was observed on the aerial
photographs. Kennedy’'s mapped lineament trends N33W and is dashed indicating the fault is inferred but
no direct physical evidence for its existence has been observed in the field at the location. We observed
the same location and trend of the lincament as Kennedy (1977). The lineament is weak and is the only
linear feature identified on the aerial photos to be present on or projecting toward the site. The lineament
location coincided with what appeared to be a discontinuous break in slope across some planar ridgelines.

FIELD INVESTIGATION

A fault rupture hazard investigation was performed to determine the presence, location, and relative age
of faulls that may be present within the county-designated fault hazard zone at the site. Qur investigation
was performed in general accordance with the Alquist-Priolo Act of 1972, with the California Geological
Survey (CGS) Guidelines for Evaluating the Hazard of Surface Fault Rupture (Note 49) and with
Guidelines for Evaluating and Mitigating Seismic Hazards in California (CGS Special Publication 117A,
2008).
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Our field investigation was performed October 23 through 30, 2012 and consisted of excavation of two
fault trenches totaling 690 lineal feet. The trenches extended from the eastemn property line toward the
west-southwest and encompassed the limits of the Riverside County Fault Hazard Zone at the site. The
trenches were excavated approximately perpendicular to the mapped fault trace shown on the county fault
maps. The depth of the trenches ranged from 4 to 9 feet deep. Where necessary, the trenches were
benehed at an cffcctive slope ratio of [:1 (honizontal:vertical) to providc safc working conditions. We
were looking for evidence of fault rupture which extended through the bedrock units and the overlying
younger soils. Features such as through going fractures/ground cracks, faults, soft or disturbed zones, or
abrupt changes in geologic units were examined and traced out to determine if they extended into
overlying soils or extended into the bottom of the trench and were also present on the opposite trench
wall. Where features were not present on the opposite trench wall, were underlain by continuous
unbroken formation below the feature, or which were overlaid my unbroken colluvial soils the features
were classified as fractures/ground cracks. The trench walls were scraped clean of smeared soils and a
level line was strung to accurately depict the rench geometry. Soil and rock conditions encountered in
the trench excavations were visually observed, classified and logged at a scale of | inch equals 5 feet in
general accordance with Califomia Geologe Survey (CGS) criteria by a Certified Engineering Geologist
from our firm. The soil color was classified in accordance with the 2000 Munsel Soil Color Chart. Logs
of the trenches are presented in this Appendix as Plates D1 and D2. Locations of the trenches are shown
on the Geologic map and Site Plan, Figure 2. Trenches were backfilled with little compactive effort and
should be re-excavated during grading and replaced with compacted fill.

SUMMARY OF FINDINGS

Fault Trench 1 (FT-1): FT-1 was excavated from the eastern property line toward the southwest to
intercept the mapped lineament (fault) and to encompass the majority of the Riverside County Fault
Hazard Zone. FT-1 was 450 feet long and ranged in depth from 5 to 9 feet below the existing ground
surface. The trench excavation exposed granitic bedrock (granodiorite) overlain by colluvium and
younger alluvium. The contacts between these units was distinct and gencrally dipped gently to the west
and southwest. Granodiorite was observed in the trench between Stations 0+00 and 2+35. The
granodiorite was highly weathered and exhibited abundant joints which trended generally east-west to
nearly east-west and dipped steeply to the north and south. Colluvium was observed in the trench
between Stations 0+00 and 3+45 overying the granitic bedrock. The colluvium consists of clayey sand
which is dark red-brown (5YR 3/3) with abundant carbonate stringers and nodules. Soil structure was
observed to be columnar prismatic with clay developed on parting surfaces and weathering rinds around
geanitic grains. The alluvium consisted of silty sand which was dark brown (7.5 YR 3/3) loose 1o
medium dense, porous, weakly to moderately blocky with some clay development on ped facies, and had
weak horizontal bedding. The alluvium was observed to be continuous for the total length of the trench.
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The geologic units observed in FT-1 were laterally continuous and there is no evidence which indicates
faulting occurred within the geologic units exposed in the trench excavation.

Fault Trench 2 (FT-2): FT-2 was excavated approximately 162 feet north of FT-1 from FT-1 Station
3+35, southcastward for 240 fect to cover the semaining Riverside County Fault Hazard Zone. FT-2 was
necessary to provide coverage in older geologic units due to the deepening alluvium within the
southwestern portion of FT-1. FT-2 was 4 to 6 feet deep and exposed Pauba sandstone overlain by 6- to
12-inches of alluvium/topsoil. The excavation exposed locally massive Pauba sandstone consisting of
brown (7.5 YR 4/4) dense silty sand. The overlying alluvial soils consisted of silty sand which is dark
brown (7.5 YR 3/3) loose to medium dense, porous, weakly blocky, and weak horizontal bedding. Both
units extended the entire length of the trench. Locally, fractures were observed within the Pauba but did
not extend to the top of the unit. Where they could be traced across the trench, they trended nearty east-
west, similar to the jointing underlying granitic bedrock. Some fractures could not be traced across the
t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>