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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

OWNER’S CERTIFICATION

This project-specific Water Quality Management Plan (WQMP) has been prepared for:
CV Inland Investments 1, LP (Developer), for the project known as Tract 32535.

This WQMP is intended to comply with the requirements of the City of Wildomar, for Tract No. 32535, 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 of this WQMP and will ensure that this WQMP is amended as appropriate to reflect up-
to-date conditions on the site. 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 verify and to approve implementation of this WQMP. The undersigned is
aware that implementation of this WQMP is enforceable under the, Water Quality Ordinance (Municipal Code
Chapter 13.12.060).

If the undersigned transfers its interest in the subject property/project, its successor in interest the undersigned
shall notify the successor in interest of its responsibility to implement this WQMP.

“I certify under penalty of law that the provision 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

CV Inland Investments 1, LP
1900 Quail Street

Newport Beach, CA 92660
(949) 258-7555
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

I PROJECT DESCRIPTION

CV Inland Investments 1, LP, proposes the development of Tract 32535. The site is located just south of the
intersection of Catt Road and Arnett Road, in the city of Wildomar, Riverside County, California. Entrance to
the site will be provided at Arnett Road and Stable Lanes Road.

Specifically, the site is bounded by similar density single-family residential developments and existing low
density rural residential land use.

The proposed development will include a total of 81 detached single-family residential dwellings and related
improvements throughout the site, as shown in the WQMP Exhibit (Appendix B). Residential improvements will
consist of various plan types including multi-level structures, with wood or metal frame, stucco, reinforced
masonry, or similar type construction.

Other improvements include the construction of landscape slopes, driveways, curb, sidewalk and gutter, storm
drain improvements, wet and dry utilities, one infiltration basin, one extended detention basin and various
open space lots to accommodate existing vegetation, wetlands and riparian preservation containing 31.17
acres. Land summary is as follows:

Impervious Percent Calculator

Area % Area
Land Use (Ac) Impervious Impervious (Ac)
Single-Family Residential 18.99 50% 9.495
Open Space/Basins 5.88 0% 0
Local Streets 6.30 90% 5.67
Total 31.17 15.165
Project Impervious Percentage 48.65%

Parking will be provided via residential garages located on each private lot. Total project parking proposed is
consistent with the City of Wildomar parking requirements.

Outdoor activities for the project include common residential activities such as commuting, jogging, walking,
cycling, running, and other residential related activities.

Since the project is not a commercial development no material storage areas, loading docks, or delivery areas
have been proposed for the residential portions of the site.

Commonly owned lots are located throughout the project as lettered lots excepting the public streets. Portions
of the slopes will be maintained by the individual lot owners where feasible.

In the pre-project condition, the site consists of approximately 5% impervious area. In the developed condition,
the site is anticipated to consist of approximately 50% impervious area.

Normal residential use-related trash can be anticipated to be produced daily by each home's intended daily
use. Such trash will be disposed of by each homeowner in designated trash and recycling receptacles and shall
be placed curbside for collection by the local Waste Management as required by the City and will be removed
from the receptacles on a weekly basis for proper disposal to a central trash disposal facility offsite.
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North Ranch Tract No. 32535

Expected pollutants for the proposed site (per Riverside County WQMP, Exhibit B) include sediment/turbidity,
nutrients, trash and debris, oxygen-demanding substances, bacteria and viruses, oil and grease, pesticides, and
metals.

Project Owner: CV Inland Investments 1, LP
1900 Quail Street
Newport Beach, CA 92660
(949) 258-7555
Contact Person: Michael White

WQMP Preparer: MDS Consulting
17320 Redhill Avenue, Suite 350
Irvine, CA 92614
(949) 251-8821
Contact Person: Stephanie Love
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Project Site Address: Stable Lanes Road at Clinton Keith Road, Wildomar, CA
Planning Area: Not applicable
Community Name: North Ranch

APN Number(s): 380-110-005-2, 380-110-006-3, 380-120-001-9, 380-120-02-0, 380-100-006-2,
380-100-005-1, 380-130-002-1, 380-130-018-6, 380-100-004-0

Thomas Bros. Map: Page 927; E-1

Project Watershed: Santa Margarita River Watershed

Sub-watershed: Murrieta Creek

Project Site Size: 31.17 Acres

Standard Industrial Classification (SIC) Code: 1521 - General Contractors - Single-Family Homes
Formation of Home Owner’s Association (HOA) or Property Owners Association (POA): Yes

Additional Permits/Approvals required for the Project:

Agency Permit required (yes or no)
State Department of Fish and Game, 1601 Streambed | YES (See Appendix A. Permit to be
Alteration Agreement provided in Final WQMP)
State Water Resources Control Board, Clean Water Act YES
(CWA) Section 401 Water Quality Certification
US Army Corps of Engineers, CWA section 404 permit YES
US Fish and Wildlife, Endangered Species Act Section 7 YES

Biological Opinion
Other (please list in the space below as required):

SWRCB General Construction Permit YES
City of Wildomar Grading Permit YES
City of Wildomar Building Permit YES

Appendix A of this project-specific WQMP will include a complete copy of the Conditions of Approval as
approved by the County of Riverside.

Appendix B of this project-specific WQMP includes:

A Vicinity Map identifying the project site and surrounding planning areas in sufficient detail to allow the project
site to be plotted on Co-Permittee base mapping; and

A Site Plan for the project. The Site Plan included as part of Appendix B depicts the following project features:

Location and identification of all structural BMP’s, Treatment Control BMP’s, landscaped areas, paved areas,
intended uses (i.e., parking, sidewalks, etc.), number and type of structures and intended uses (i.e. buildings),
infrastructure (i.e., streets, storm drains, etc.) that will revert to public agency ownership and operation, location
of existing and proposed public and private storm drainage facilities (i.e., storm drains, channels, basins, etc.),
location(s) of Receiving Waters to which the project directly or indirectly discharges, location of points where
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onsite (or tributary offsite) flows exits the property/project site, proposed drainage area boundaries, tributary
offsite area boundaries, location where flows exit the property/project site, tributary areas clearly denoted, pre
and post development topography.

Appendix G of the project/specific Final WQMP shall include copies of Agreements and/or other mechanisms
used to ensure the ongoing operation, maintenance, funding, transfer and implementation of the project-
specific WQMP requirements.
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il SITE CHARACTERIZATION

Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Land Use Designation or Zoning: Undeveloped, Single-Family

Current Property Use: Vacant and Single-Family Residential R1

Proposed Property Use: Single-Family Residential

Availability of Soils Report: Yes (Included in Appendix E)

Phase 1 Site Assessment: Not available

Receiving Waters for Urban Runoff from Site: Murrieta Creek, Santa Margarita River, Santa Margarita
Lagoon, Pacific Ocean

Receiving Waters for Urban Runoff from Site

Receiving 303(d) TMDL/Yr Designated Proximity to. .
R . o RARE Beneficial
Waters Impairments Beneficial Uses Use
MUN, AGR, IND,
Murrieta Creek None Metals/Nutrients/2019 REC 1, REC 2, 0.4 Miles
(Hyd. Unit 2.22) Pesticides, Toxicity/2021 WARM, COLD, WILD, | ™
RARE
Santa Margarita Pathogens/Nutrients/2021 'I\{AE%N]’ AI‘QCI?CR?’ 2IND,
River (Hyd. Unit | None °d .. . : 11.2 MILES
Nutrients, Toxicity/2019 WARM, COLD WILD,
2.31)
RARE
Santa Margarita REC 1, REC 3, EST,
Lagoon (Hyd. None Nutrients/2019 WILD, RARE, MAR, 39.4 MILES
Unit 2.11) MIGR, SPWN
IND, NAYV, REC 1,
Pacific Ocean REC 2, COMM, BIOL
None WILD, RARE, MAR, 39.5 MILES

Offshore Zone

AQUA, MIGR, SPWN,
SHELL

The project site resides within the jurisdiction of the San Diego Regional Water Quality Control Board Region 9.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

. POLLUTANTS OF CONCERN

The project proposes to treat all first flush and low flow runoff onsite in the proposed Infiliration Basin and
Extended Detention Basin. The project has the potential to contribute the following pollutants commonly
associated with single-family residential developments and urban runoff:

Potential Pollutants Generated by Land Use Type:
(from Exhibit B of the Riverside County Water Quality Management Plan)

Type of . . Oxygen . .
Development Sedln)e.nf/ Nutrients Organic Trash.& Demanding BCI(.:feI’ICI Oil & Pesticides Metals
Turbidity Compounds Debris & Viruses Grease
(Land Use) Substances
Detached
Residential P P N P P P P P P
Development
Attached
1 2
Residential P P N P p P p2 P N
Development
Commercial
1 1 5 1 3 1
Industrial p p p® P p p® P p P
Development
Automotive N N p4.5) P N N P N P
Repair Shops
Restaurants N N N P P P P N N
Hillside P P N P P P P P N
Development
1 1 4 1 6 1
Parking Lots p p p“4 P p pte P p P
Streets,
Highways & P p p“4 P p pt P p P
Freeways
Abbreviations:
E= Expected P=Potential N=Not Expected

Notes:

(1) A potential pollutant if landscaping or open area exists on the Project site.
(2) A potential pollutant if the project includes uncovered parking areas.

(3) A potential pollutant if land use involves animal waste.

(4) Specifically, petroleum hydrocarbons.

(5) Specifically, solvents.

(6) Bacterial indicators are routinely detected in pavement runoff.

The expected stormwater and urban runoff pollutants reasonably expected to be associated with this project are
sediment/turbidity, nutrients, trash and debris, oil/grease and pesticides.

Based on current receiving water impairments (303d List) and allowable discharge requirements (USEPA TMDL
List), the project’s pollutants of concern are Pathogens (bacteria and viruses) and Nutrients/Low Dissolved
Oxygen.

To meet NPDES requirements, the proposed storm drain system will route first flush runoff (85" percentile) to
an infiltration basin and an extended detention basin located on-site prior connection to the adjacent storm
drain conveyance systems. These basins have been sized to treat the entire project’s first flush volumes.
Infiltration and Extended Detention Basin calculations are included in Appendix F of this PWQMP.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

v. HYDROLOGIC CONDITIONS OF CONCERN

Impacts to the hydrologic regime resulting from the Project may include increased runoff volume and velocity;
reduced infiltration; increased flow frequency, duration, and peaks; faster time to reach peak flow; and water
quality degradation. Under certain circumstances, changes could also result in the reduction in the amount of
available sediment for transport; storm flows could fill this sediment-carrying capacity by eroding the
downstream channel. These changes have the potential to permanently impact downstream channels and
habitat integrity. A change to the hydrologic regime of the Project’s site would be considered a hydrologic
condition of concern if the change would have a significant impact on downstream erosion compared to the
pre-development condition or have signified impacts on stream habitat, alone or as part of a cumulative impact
form development in the watershed.

This project-specific WQMP must address the issue of Hydrologic Conditions of Concern unless one of the
following conditions is met:

Condition A: Runoff from the project is discharged directly to a publicly-owned, operated and maintained MS4;
the discharge is in full compliance with Co-Permittee requirements for connections and discharges to the MS4
(including both quality and quantity requirements); the discharge would not significantly impact stream habitat
in proximate Receiving Waters; and the discharge is authorized by the Co-Permittee.

Condition B: The project disturbs less than one acre. The disturbed are calculation should include all
disturbances associated with larger plans of development.

Condition C: The project’s runoff flow rate, volume, velocity and duration for the post-development condition
do not exceed the pre-development condition for the 2-year, 24-hour and 10-year, 24-hour rainfall events.
This condition can be achieved by minimizing impervious area on a site and incorporating other site-design
concepts that mimic pre-development conditions. This condition must be substantiated by hydrologic modeling
methods acceptable to the Co-Permittee.

This project meets the following condition:

This Project meets Condition A. Runoff from the project will be discharged to the adjacent storm drain systems
that are publicly-owned and maintained by the City and/or Riverside County Flood Control and Water
Conservation District (RCFCWCD). The discharge will be in compliance with Co-Permittee MS4 connection
requirements, including both quality and quantity requirements.

EXISTING CONDITIONS

The site consists of 31.17 acres located within the city of Wildomar, county of Riverside, state of California. The
site is irregularly shaped and generally located northwesterly of the intersection of Clinton Keith Road and
Stable Lanes Way. The site is currently occupied by several residential structures to be demolished with this
proposed development. The site generally drains southwesterly with waters conveyed via natural defined
drainage courses. The site currently receives off site runoff at three locations along its northeasterly property
line. The largest tributary watershed is approximately 150 acres tributary from natural areas north of the 15
Freeway and existing commercial developments south of the freeway along Hidden Springs Road.

PROPOSED CONDITIONS

The project proposes 81 single-family residential lots with associated water, sewer, street and storm drain
infrastructure. The project will convey all offsite runoff through the site without comingling with onsite runoff.
This will be accomplished by maintaining existing natural drainage courses, by providing public storm drain
systems specific to on and off site flows and by providing culverts where natural drainage courses cross
proposed streets.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

To meet NPDES requirements, on site runoff for first flush runoff (85" percentile) will be conveyed through
public street improvements and on site storm drain systems to either an infiliration basin or extended detention
basin proposed on site. Runoff in excess of first flush will be routed to an existing publicly maintained storm
drain systems. Associated water quality information and calculations are provided in the Water Quality
Management Plan prepared by MDS Consulting.

HYDROLOGY

The following preliminary hydrologic calculations within this report have been prepared using 2006 AES
Rational Method software for Riverside County. Hydrologic variables include “B” “C” and “D” soil types.
Rainfall intensities as follows: 10 yr - 10 min. = 2.32, 10 yr — 60 min. = 0.98, 100 yr — 10 min. = 3.54, 100 yr
— 60 min. = 1.50. Calculations have been prepared for both the 10- and 100-year events.

Based on the hydrologic calculations, we conclude that the proposed project can be successfully protected from
offsite flows from the north and that the project will have negligible impact on adjacent hydrologic and
hydraulic conditions. Additionally, we conclude that the proposed onsite storm drain system will provide
adequate conveyance for onsite runoff.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

V. BEST MANAGEMENT PRACTICES

1. SITE DESIGN BMPS

Project proponents shall implement Site Design concepts that achieve each of the following:

Minimize Urban Runoff (Table 1 Concept 1):
e Portions of existing vegetation within the natural areas within lettered lots K, L, M & N will be preserved.

e Drought tolerant and native planting will be included in the general landscaping scheme thought the
project's commonly owned and maintained lots.

e Portions of the natural drainage courses have been preserved within lots L & M.
e An extended detention and infiltration basin has been included within lots M & J.

Minimize Impervious Footprint (Table 1 Concept 2):
e Portions of existing vegetation within the natural areas within lettered lots K, L, M & N will be preserved.
e Project site will consist of detached multi-level homes site to minimize the amount of urban runoff.

Conserve Natural Areas (Table 1 Concept 3):

e Existing vegetation consists mostly of disturbed native and non-native grasses, with little to no native
trees and shrubs present. The site will be preserved and/or re-vegetated with native and/or drought
tolerant species as recommended by the landscape architect, in full compliance with all City of
Wildomar landscaping requirements.

e Portions of the natural drainage courses and vegetation have been preserved within lots L & M.

Minimize Directly Connected Impervious Areas (DCIAs) (Table 1 Concept 4):
e Project proposes multi-level single-family homes, open space and various landscape areas to reduce
the amount of Directly Connected Impervious Areas (DCIlAs).
¢ An extended detention and infiltration basin has been included within lots M & J.
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Project-Specific Water Quality Management Plan (WQMP)
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Table 1. Site Design BMPs

Included
Design Technique Specific BMP Yes No
Concept
Site Design | Minimize Urban
Concept 1 | Runoff Maximize the permeable area (See Section 4.5.1 of X'
the WQMP).
Incorporate landscaped buffer areas between X'
sidewalks and streets
Maximize canopy interception and water X
conservation by preserving existing native trees and
shrubs, and planting additional native or drought
tolerant trees and large shrubs

Use natural drainage systems X
Where soils conditions are suitable, use perforated X232
pipe or gravel filtration pits for low flow infiltration.
Construct onsite ponding areas or retention facilities X
to increase opportunities for infiltration consistent
with vector control objectives

Other comparable and equally effective site design X
concepts as approved by the Co-Permittee (Note:
Additional narrative required to describe BMP and
how it addresses Site Design concept.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Table 1. Site Design BMPs (Cont.)

Included
Design Technique Specific BMP Yes No
Concept
Site Design Minimize Impervious Footprint
Concept 2 Maximize the permeable area (See X'
Section 4.5.1 of the WQMP)
Construct walkways, trails, patios, X23
overflow parking lots, alleys,
driveways, low-traffic streets and other
low-traffic areas with open-jointed
paving materials or permeable
surfaces, such as pervious concrete,
porous asphalt, unit pavers, and
granular materials

Construct streets, sidewalks and X2
parking lot aisles to the minimum
widths necessary, provided that public
safety and a walk able environment
for pedestrians are not compromised.
Reduce widths of street where off- X2
street parking is available
Minimize the use of impervious X2
surfaces, such as decorative concrete,
in the landscape design.

Other comparable and equally X
effective site design concepts as
approved by the Co-Permittee (Note:
Additional narrative required
describing BMP and how it addresses
Site Design concept).

Site Design Conserve Natural Areas
Concept 3

Conserve natural areas (See WQMP X
Section 4.5.1).
Maximize canopy interception and X
water conservation by preserving
existing native trees and shrubs, and
planting additional native or drought
tolerant trees and large shrubs.

Use natural drainage systems.

Other comparable and equally X2
effective site design concepts as
approved by the Co-Permittee (Note:
Additional narrative required
describing BMP and how it addresses
Site Design concept).
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Table 1. Site Design BMPs (Cont.)

Included

Design
Concept

Technique

Specific BMP

Yes No

Site Design
Concept 4

Minimize Directly Connected
Impervious Areas (DCIAs)

Residential and commercial sites must
be designed to contain and infiltrate
roof runoff, or direct roof runoff to
vegetative swales or buffer areas,
where feasible.

XZ, 3

Where landscaping is proposed, drain
impervious sidewalks, walkways, trails,
and patios into adjacent landscaping.

XZ

Increase the use of vegetated
drainage swales in lieu of
underground piping or imperviously
lined swales

X],Z

Rural swale system: street sheet flows
to vegetated swale or gravel shoulder,
curbs at street corners, culverts under
driveways and street crossings.

XZ

Urban curb/swale system: streets
slopes to curb; periodic swale inlets
drain to vegetated swale/biofilter

X2

Dual drainage system: First flush
captured in street catch basins and
discharged to adjacent vegetated
swale or gravel shoulder, high flows
connect directly to MS4s.

X2

Design driveways with shared access,
flared (single lane at street) or wheel
strips (paving only under tires); or,
drain into landscaping prior to
discharging to the MS4

X4

Uncovered temporary or guest parking
on private residential lots may be
paved with a permeable surface, or
designed to drain into landscaping
prior to discharging to the MS4

X2, 3

Where landscaping is proposed in
parking areas, incorporate landscape
areas into the drainage design.

X5

Overflow parking (parking stalls
provided in excess of the Co-
Permittee’s minimum parking
requirements) may be constructed with
permeable paving.

X6

G:\803\34\NPDES\WQMP\WQMP Tr 32535 Santa Margarita River.doc
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Included
Design Technique Specific BMP Yes No
Concept
Other comparable and equally X

effective design concepts as approved
by the Co-Permittee (Note: Additional
narrative required describing BMP and
how it addresses Site Design concept).

The project includes the preservation of the drainage course
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Project-Specific Water Quality Management Plan (WQMP)
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Justifications or alternatives for non-included BMPs

1. The proposed project is a medium-density community with minimal areas for vegetated swales and
other natural drainages that serve slow runoff velocity and reduce runoff volume. As an alternative, the
employment of an Infiltration and Extended Detention Basins will be used to provide the same runoff
flow and volume reducing benefits as natural drainages.

2. The proposed project will include Infiltration and Extended Detention Basins. First flush and low flows
(nuisance runoff) will be conveyed to these devices to provide effective treatment of the project’s runoff.

3. Pervious pavement and perforated pipes were considered for use to reduce the quantity and velocity of
runoff but not proposed due to the potential for saturation of adjacent soil and foundations from
prolong exposure to nuisance flows without adequate drainage, lack of maintenance and potential for
clogging of materials. The employment of an Infiltration and an Extended Detention Basin will be used
to control the increase in runoff volume and velocity.

4. Due to separate private entity ownership of the private lots, no shared driveways are proposed for the
project.

5. There are no proposed parking areas.

6. This proposed project does not provide overflow parking.
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Project-Specific Water Quality Management Plan (WQMP)
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2. SOURCE CONTROL BMPS

Table 2. Source Control BMPs

Check One .
Included Applicable
Non-Structural Source Control BMPs
Education for Property Owners, Operators, Tenants, X
Occupants, or Employees
Activity Restrictions X
Irrigation System and Landscape Maintenance X
Common Area Litter Control X
Street Sweeping Private Streets and Parking Lots X
Drainage Facility Inspection and Maintenance X
Structural Source Control BMPs
MS4 Stenciling and Signage X
Landscape and Irrigation System Design X
Protect Slopes and Channels X
Provide Community Car Wash Racks No Car Wash Racks
X are proposed for the
project
Property Design:
Applies to commercial
Fueling Areas X development_s. N°.1
proposed residential
development.
Air/Water Supply Area Drainage X None proposed.
Trash Storage Areas X None proposed.
Applies to commercial
developments. Not
Loading Docks X proposed for
residential
development.
Applies to commercial
developments. Not
Maintenance Bays X proposed for
residential
development.
Vehicle and Equipment Wash Areas X None proposed.
Outdoor Material Storage Areas X None proposed.
Outdoor Work Areas or Processing Areas X None proposed.
Applies to commercial
Provide Wash Water Controls for Food food service facililies.
Preparation Areas X NOT proposed for
residential
development.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Non-Structural BMPs

Detailed information regarding the implementation, maintenance requirements, responsibilities, and funding of
all proposed Non-Structural BMPs are provided in Section VI, Table 4 of this WQMP.

Structural BMPs

Detailed information regarding the implementation, maintenance requirements and responsibilities, and
funding of all proposed Structural BMPs are provided on the WQMP Site Plan and Section VI, Table 4 of this
WQMP.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

3. TREATMENT CONTROL BMPS

The project proposes an Infiltration Basin and an Extended Detention Basin for primary treatment of the
project’s first flush and low flow runoff. Runoff from the entire project streets, landscape areas, walkways and
residential structures will be conveyed as sheet flow to proposed catch basins prior to discharging to these
Basins. Runoff from the private lots will be directed to the adjacent streets and ultimately the proposed
Infiltration and Extended Detention Basins.

Catch Basin Inserts (Flo-Gard Plus or approved equal)

The runoff entering the Infiltration Basin will be pre-treated with the Flo-Gard Plus type catch basin insert to
removed larger trash and debris.

Infiliration Basin

An Infiltration Basin has been proposed within Open Space Lot J to treat the project’s first flush and low flow
runoff. Supporting calculations are provided in Appendix F of this WQMP.

Extended Detention Basin

An Extended Detention Basin has been proposed within Open Space Lot M. Supporting calculations are
provided in Appendix F of this WQMP.

Operation, Maintenance, Implementation and funding information has been included on the WQMP Site Plan
Appendix B, Section VI, Table 4 and Section VI of this WQMP.

Supporting calculations and Treatment Control BMP design details are included in Appendix F of this WQMP.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Table 3: Treatment Control BMP Selection Matrix !

Treatment Control BMP Categories

()

Infiltration Basins,

. X - Manufactured
Veg. Swale & Dete_ntlc()4r)1 Infiltration Wet Ponds F_Sltand Water Hydrodynamic |/ proprietar
Veg. Filter Basins Trenches, & P%rous or '{Ae(;_or Quality Separator Devices(s)*y
strips® B Pavement® Wetlands® edia Inlets Systems
Pollutant of Concern A Filters
Sediment/Turbidity HIM M HIM H/M H/M L HM U
(L for turbidity)
YyxX N[O Ll X X Ll Ll Ll Ll X
Nutrients L M H/M H/M L/M L U
Yy N[O Ll X X Ll Ll Ll Ll X
Organic Compounds U U U U H/M L L U
vy NK [ L] L] [ [ [ [ [
Trash & Debris L M U U H/M M HIM U
YR N[O [ X X [ [ [ [ X
Oxygen Demanding Substances L M H/M H/M H/M L L U
YyxX N[O Ll X X Ll Ll Ll Ll X
Bacteria & Viruses U U H/M U H/M L L 0]
YyxX N[O Ll X X Ll Ll Ll Ll X
Oils & Grease H/M M U U H/M M L/M 0]
YR N[O [ X X [ [ [ [ X
Pesticides (non-soil bound) U U U U U L L U
YR N[O Il X X Il (] (] (] X
Metals H/M M H H H L L U
YR N[O Il X X Il O O O X
*  BMP Drainage Area Boundary
** Offsite run-on and street portion pre-treatment.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Abbreviations:
L: Low removal efficiency H/M: High or medium removal efficiency U: Unknown removal efficiency

Notes:
(1) Periodic performance assessment and updating of the guidance provided by this table may be necessary.

(2) Project applicants should base BMP designs on the Riverside County Stormwater Quality Best Management Practice Design

—_
(=2)
-

A
~
~

—_

(o)
~

Handbook. However, project applicants may also wish to reference the California Stormwater BMP Handbook — New
Development and Redevelopment (www.cabmphandbooks.com). The Handbook contains additional information on BMP
operation and maintenance.

Includes grass swales, grass strips, wetland vegetation swales, and bioretention.

Includes extended/dry detention basins with grass lining and extended/dry detention basins with impervious lining. Effectiveness
based upon minimum 36-48-hour drawdown time.

Projects that will utilize infiltration-based Treatment Control BMPs (e.g., Infiltration Basins, Infiltration Trenches, Porous Pavement,
etc.) must include a copy of the property/project soils report as Appendix E to the project-specific WQMP. The selection of a
Treatment Control BMP (or BMPs) for the project must specifically consider the effectiveness of the Treatment Control BMP for
pollutants identified as causing an impairment of Receiving Waters to which the project will discharge Urban Runoff.

Includes permanent pool wet ponds and constructed wetlands.
Also known as hydrodynamic devices, baffle boxes, swirl concentrators, or cyclone separators.

Includes proprietary stormwater treatment devices as listed in the CASQA Stormwater Best Management Practices Handbooks,
other stormwater treatment BMPs not specifically listed in this WQMP, or newly developed/emerging stormwater treatment
technologies.

MDS 22 of 27
CONSULTING G:\803\34\NPDES\WQMP\WQMP Tr 32535 Santa Margarita River.doc  12/16/2013 2:24 PM


http://www.cabmphandbooks.com)/

Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

4. EQUIVALENT TREATMENT CONTROL ALTERNATIVES
Not applicable.
5. REGIONALLY-BASED TREATMENT CONTROL BMPS

Not applicable.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

VL OPERATION AND MAINTENANCE RESPONSIBILITY FOR TREATMENT CONTROL BMPS

During construction, the site developer shall be responsible for installing, inspecting and maintaining all BMPs.
The developer will be responsible for the management of the project site plus implementation and maintenance
of the BMPs required by the WQMP until such time as these responsibilities have been transferred other entities.

After all construction has been completed, the Homeowners Association (HOA) shall be responsible for all of
the operation, implementation and maintenance of the BMPs required by the WQMP.

O & M Responsibility for all Structural BMPs are located on the WQMP Site Plan in Appendix B of this WQMP.

The contact information for the responsible parties will be provided upon WQMP approval.
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BMP

Education for Home Owners

Activity Restrictions

Common Area Litter Control

Drainage Facility Inspection and
Maintenance

Site Design and Landscape Planning

Landscape Irrigation System Design

TABLE NO. 4
BMP MAINTENANCE AND RESPONSIBILITY/FREQUENCY MATRIX

RESPONSIBILITY

Developer at initial sale of units.
HOA thereafter.

HOA

HOA

City of Wildomar

Developer during construction.
HOA thereafter.

Developer during construction.
HOA thereafter.

BMP START

At initial sale of homes.

At initial sale of homes.

Continuous during
construction and at
transfer of site
responsibilities HOA.

At transfer of site
responsibilities to
appropriate parties.

At transfer of site
responsibilities to
appropriate parties.

Once all areas have
been stabilized. At
transfer of site
responsibilities to
appropriate parties.

FREQUENCY

At escrow and annual thereafter

Continuous

Weekly trash pickup within project areas, landscape
areas and parking areas. Daily inspection of trash
receptacles to ensure that lids are closed and pick up
any excess trash on the ground, noting trash
violations by facility users and reporting violations to
the owner/operator for investigation.

Per City guidelines.

In conjunction with maintenance activities and prior
to finalizing any replanting schemes, verify that
plants continue to be grouped according to similar
water requirements in order to reduce excess
irrigation runoff.

Once a week in conjunction with maintenance
activities. Verify that runoff minimizing landscape
design continues to function by checking that water
sensors are functioning properly, that irrigation
heads are adjusted properly to eliminate overspray
to hardscape areas, and to verify that irrigation
timing and cycle lengths are adjusted in accordance
with water demands given the time of year, weather
and day or night time temperatures.
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Storm Drain Signage and Stenciling

Catch Basin Inserts

Infiltration Basin A (Lot J)

Storm drain lateral D-1 and F
33°35'45.83"N, 117°15'15.72"W

Open Space/Wetlands/Riparian Lots
(K, L& M)

Extended Detention Basin B (Lot M)
Storm drain lateral B-1 and B-2
33°35'40.55"N, 117°15'8.40"W

TABLE NO. 4

RESPONSIBILITY

During construction the Developer
shall be responsible for all
stenciling and signage for all
project catch basins. HOA
thereafter.

During construction the Developer
shall be responsible for all
maintaining all catch basin inserts
until transfer to the City of
Wildomar

During construction the Developer
shall be responsible for all
maintenance of the infiltration
basin and laterals until transfer to
the HOA.

During construction the Developer
shall be responsible for all
maintenance of the Open Space,
Riparian and Wetland areas until
transfer to the HOA.

During construction the Developer
shall be responsible for all
maintenance of the Extended
Detention Basin and laterals until
transfer to the HOA.

BMP START

At transfer of site
responsibilities to
appropriate parties.

Upon completion of
installation and at
transfer of site
responsibilities to
appropriate parties.

Annually and every six
months.

Per Environmental
recommendations

Monthly, before and
after every significant
storm event.
Vegetation and
weeding, weekly.

BMP MAINTENANCE AND RESPONSIBILITY/FREQUENCY MATRIX

FREQUENCY

Once every 6 months (or as necessary), inspect for
re-stenciling needs and re-stencil as necessary.

Monthly during the rainy season. Per Manufacturer’s
Guidelines.

Inspect for blockages, remove litter and debris.
Remove and replace top few inches of sand as
needed. Remove weeds and maintain vegetation.

Per Environmental Recommendations.

Inspect all inlets/outlets for blockage, remove litter
and debris. Remove weeds and maintain vegetation.
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Project-Specific Water Quality Management Plan (WQMP)
North Ranch Tract No. 32535

Vil FUNDING

The HOA shall be responsible for funding the maintenance of the proposed Infiltration Basin and the Extended

Detention Basin and all other elements described in this WQMP. The funding will be provided by the annual
HOA dues and/or assessments.

The Catch basin insert located in the public street will be funded and maintained by the City of Wildomar.
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A. Conditions of Approval

e County of Riverside

Dated Dec. 5, 2006
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B. Vicinity Map, Receiving Waters Exhibit and Site Plan
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C. Supporting Detail Related to Hydrologic Conditions of Concern

PROJECT WILL MEET CONDITION “A”, AS ADDRESSED IN SECTION IV OF THIS WQMP.
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D. Educational Materials
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1.0 INTRODUCTION

L1 Purpose

LGC Geotechnical has performed a limited geotechnical evaluation to assess the current site
geotechnical conditions for the proposed development of Tentative Tract Map No. 32535 in the County
of Riverside, California (see Site Location Map, Figure 1). The purpose of this report is to provide
updated geotechnical recommendations for development of the site in accordance with the 2010
California Building Code (CBC) and based on the current geotechnical conditions. This report presents
the results of our evaluation and geotechnical analysis and provides a summary of our conclusions and
recommendations relative to the proposed development of the site. The recommendations provided
herein supersede all previous unless specified otherwise.

Our scope of services included:

« Review of pertinent, readily available geotechnical reports and geologic maps (Appendix A);

« Excavation, sampling and logging of two hand-augered, exploratory borings in the area of the
proposed detention basins;

« Conversion of the two borings for performance of infiltration testing;

« Infiltration testing;

« Reconnaissance level geologic mapping of the site;

« Preparation of an Updated Geotechnical Map depicting the interpreted geologic conditions on the
site;

«  Geotechnical analysis of the data reviewed/obtained; and

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

12 Project Description and Background

The site is an irregularly-shaped property located generally north of the intersection of Clinton Keith
Road and Palomar Street in the unincorporated territory of the County of Riverside, California. The
site is currently occupied by several residential structures and associated auxiliary structures, dirt
access roads and drives, buried utilities, horse corals, various fences and landscaping. Site grading is
anticipated to include remedial grading followed by excavation of cut and placement of fill soils to
reach design grades for construction of the proposed residential structures, associated streets and
utilities.

Site development will include grading of the site for 84 single-family home sites with associated interior
streets and improvements, detention basins and open space. Onsite graded slopes will be of 2:1
(horizontal to vertical) inclinations or flatter. Generally, the maximum proposed cut is approximately 18
feet and the maximum proposed fill is approximately 15 feet (not accounting for remedial grading). The
largest slope on the site will be a proposed fill slope on the order of 22 feet high in the northern portion
of the development. The largest cut slope will also be on the order of approximately 14 feet high along
the northern edge of the property. Two detention basins are planned in the western side of the site and a
third on the eastern side.
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Topographically, the site generally consists of a central drainage, which is the convergence of two
smaller drainages that flow to the west. The remainder of the site consists of gently sloping hillsides
which all drain to the central drainage.

At least two previous geotechnical evaluations have been performed on the site; one by Lawson and
Associates Geotechnical Consulting, Inc. (Lawson, 2005), and a supplemental evaluation by LGC
Inland (2006). In total, these two evaluations included excavation, sampling and logging of seventeen
exploratory test pits, six exploratory borings, and six fault trenches. The data gathered in these studies
has been reviewed and considered in preparation of this report. The pertinent geotechnical data from
these evaluations has been incorporated herein. The approximate location of borings, test pits and fault
trenches excavated on the site are depicted on our Geotechnical Map (Sheet 1). Logs of the excavations
are presented in Appendix B. Laboratory test results are presented in Appendix C.
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2.0 LIMITED GEOTECHNICAL EVALUATION

2.1 Field Evaluation

In order to evaluate the current site conditions, we have performed a limited geotechnical evaluation. Our
evaluation included review of available geologic data and maps pertinent to the site, site reconnaissance
mapping, and a limited subsurface evaluation. As part of our evaluation, we have excavated, sampled and
logged two hand-augered borings in the location of two of the proposed detention basins. The borings
were excavated to depths of approximately 5 feet below existing grades within the proposed site
detention basin areas. The borings were sampled and logged by a representative from our firm. The soils
encountered within the borings were generally consistent with the findings of the previous site
geotechnical evaluations. Each of the borings was converted for in-situ infiltration testing for
measurement of the approximate infiltration rates of the site materials. Approximate boring locations are
presented on our Updated Geotechnical Map (Sheet 1).

2.2 Laboratory Testing

Laboratory test results from the previous site evaluations have been considered as part of this study. The
previous laboratory test results are included in Appendix C.

2.3 Infiltration Testing

Infiltration testing consisted of the excavation of two hand-augered borings (LGC-HA-1 & LGC-HA-2)
to depths of approximately 5 feet below existing grade at the location of the planned detention basins.
Prior to conducting the infiltration testing, the borings were filled with water and topped-off periodically
in order to presoak the surrounding materials. Infiltration testing was performed the following day over
several consecutive monitoring intervals.

The following morning, each infiltration boring was filled with approximately 3 feet of water and,
using a hand-held Solinist electronic sounder, the water level was measured and monitored for two 25
minute periods per boring. The results of this pre-testing indicated infiltration rates of 0.5 foot or
greater for the time interval measured. The main testing was then performed, which included the
refilling of each boring with approximately 3 feet of water. After 10 minutes the level of the water
surface was recorded and the infiltration boring was refilled with water again. This was repeated six
times per boring for a total infiltration duration of one hour each. The results are provided in Table 1.
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TABLE 1

Summary of Infiltration Testing

Boving Locatioi Calculated Infiltration
Rate* (Inches/Hr)
LGC-HA-1 0.16
LGC-HA-2 0.33

*Based on Factor of Safety of 2

It should be emphasized that infiltration test results are only representative of the location and depth
where they are performed. Varying subsurface conditions may exist outside of the test locations which
could alter the calculated infiltration rates indicated above. Infiltration tests are performed using
relatively clean water free of particulates, silt, etc. Refer to the discussion provided in Section 6.11
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3.0 GEOTECHNICAL CONDITIONS

3.1 Regional Geology

Regionally, the site is located within the Perris structural block of the Peninsular Ranges Geomorphic
Province of California. The Peninsular Ranges are characterized by steep, elongated valleys that
trend west to northwest. The northwest-trending topography is controlled by the Elsinore Fault Zone,
which extends from the San Gabriel River Valley southeasterly to the United States/Mexico border.
The Santa Ana Mountains lie along the western side of the Elsinore Fault Zone, while the Perris
Block is located along the eastern side of the fault zone. The mountainous regions are underlain by
Pre-Cretaceous, metasedimentary and metavolcanic rocks and Cretaceous plutonic rocks of the
Southern California Batholith. Tertiary and Quaternary rocks are generally comprised of non-marine
sediments consisting of sandstone, mudstones, conglomerates and occasional volcanic units.

3.2 Site-Specific Geolo,

Based on our subsurface evaluation and review of those by others (see Appendix A), the primary
bedrock unit encountered within the subject area is Pauba Formational material. Surficial units
consisting of undocumented landslide deposits, artificial fill, topsoil/colluvium, and alluvium overlie
the bedrock material. A brief description of these geologic units is presented below (from youngest to
oldest).

3.2.1 Artificial Fill - Undocumented (Map Symbol - Afu)

Areas of undocumented artificial fill material were observed at various locations on the site,
usually associated with dirt roads, building pads, earthen dams, leveling of undulatory areas,
etc. A large stockpile of soil was also observed in the northwestern portion of the site. It is
apparent that little to no remedial grading was performed prior to placement of fill material on
the site and that the fill was not placed with engineering observation and testing. In general, the
fill materials encountered on the site were found to be loose to medium dense and damp to
moist. The fill materials encountered on the site are considered potentially compressible and
should be removed to competent material prior to additional fill placement. Existing
undocumented fill is estimated to be on the order of approximately 5 feet thick in some portions
of the onsite drainages, however deeper areas may be encountered during site grading. Only the
larger areas of undocumented artificial fill were mapped on the site due to their relatively thin
nature and variable lateral extent (Sheet 1). Therefore, additional pockets of undocumented fill
material, other than those depicted on the map, should be anticipated.

3.2.2 Quaternary Landslide Deposits (Map Symbol - Ols
During our recent site visit a small surficial landslide failure was observed and mapped in the
northwestern portion of the site. The failure appears to be on the order of 4 feet thick and is

comprised of loose unconsolidated soils and debris and should be completely removed during
site grading.
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3.2.3 Topsoil/Colluvium (Not Mapped)

The topsoil/colluvium observed during our field study mantles the mid- to lower-portions of the
slopes across the majority of the site. The topsoil/colluvium, as observed, consists
predominantly of brown to dark brown, damp to moist, loose to medium dense, clayey sand to
sandy clay. These soils are typically massive, porous and contain scattered roots and organics.
The potentially compressible topsoil is estimated to be approximately 1 to 2 feet in thickness;
however, localized areas of thicker accumulations of topsoil may be encountered during
grading. Topsoil/colluvial soils on the lower hillsides of the onsite drainages can be expected to
be somewhat deeper in extent and locally variable in composition. Topsoil/colluvium was not
mapped on the site due to its relatively thin nature and variable lateral extent, however, thicker
deposits of colluvium have been incorporated into the material mapped as Quaternary Alluvium
discussed below.

3.2.4 Quaternary Alluvium (Map Symbol - Qal)

Alluvial soils were encountered in the drainages on the site. Some of the suspected deeper
accumulations were not investigated due to the presence of standing water on the surface
within some of the alluvial channels. The alluvium, as observed, consists predominantly of
brown, damp to moist, loose to medium dense, clayey sand to sandy clay. These soils are
typically massive, porous and contain organics and scattered roots. The potentially
compressible alluvium is estimated up to be approximately 5 to 10 feet in thickness;
however, localized areas of thicker accumulations may be encountered during grading. Please
note, in areas where undocumented fill soils have been placed above alluvial soils, deeper
removals than those cited above should be anticipated. The approximate lateral extent of
these materials has been depicted on our Updated Geotechnical Map (Sheet 1).

3.2.5 Quaternary Pauba Formation (Map Symbol - Op)

The Pauba Formation underlies the majority of the site. As encountered, this material consists
of moderately indurated silty sand and clayey sand with minor amounts of cobble-sized
material. Typically this material has good bearing properties and a low potential for
expansion.

3.3 Geologic Structure

The material observed on the site was generally massive with only rare, approximately horizontal
bedding observed. Locally, cross bedding was encountered dipping approximately 25 degrees to the
northwest.

No faults have been mapped on the site nor were any encountered during our field study.

3.4 Landslides
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A shallow surficial landslide was observed on the site during our recent site visit. See discussion above.
Larger landslides were not observed nor anticipated on the site.

3.5 Groundwater

While the static groundwater table in the area is thought to be on the order of 100 feet below the subject
site, shallow groundwater and surface water seepage and flow has been observed in the vicinity of
proposed Lots 7 through 10, 73 through 84 and the Lot 87 Open Space to the south of these lots. In this
portion of the site, groundwater has been encountered at depths ranging from at the surface to
approximately 20.5 feet below the surface in both bedrock and alluvial areas. We understand that an
artesian flowing well is located on the residential property adjacent to this area. Evidence of artesian
flowing springs has been observed up gradient from the site to the east.

3.6 Faulting

California is located on the boundary between the Pacific and North American Lithospheric Plates. The
average motion along this boundary is on the order of 50-mm/yr in a right-lateral sense. The majority of
the motion is expressed at the surface along the northwest trending San Andreas Fault Zone with lesser
amounts of motion accommodated by sub-parallel faults located predominantly west of the San
Andreas including the Elsinore, Newport-Inglewood, Rose Canyon, and Coronado Bank Faults. Within
Southern California, a large bend in the San Andreas Fault north of the San Gabriel Mountains has
resulted in a transfer of a portion of the right-lateral motion between the plates into left-lateral
displacement and vertical uplift. Compression south and west of the bend has resulted in folding, left-
lateral reverse thrust faulting, and regional uplift creating the east-west trending Transverse Ranges and
several east-west trending faults. Further south within the Los Angeles Basin, “blind thrust” faults are
believed to have developed below the surface also as a result of this compression, which have resulted
in earthquakes such as the 1994 Northridge event along faults with little to no surface expression.

Prompted by damaging earthquakes in Northern and Southern California, State legislation and policies
concerning the classification and land-use criteria associated with faults have been developed. Their
purpose was to prevent the construction of urban developments across the trace of active faults. The
result is the Alquist-Priolo Earthquake Fault Zoning Act, which was most recently revised in 2007
(CDMG, 2007). According to the State Geologist, an active fault is defined as one, which has had
surface displacement within the Holocene Epoch (roughly the last 11,000 years). A potentially active
fault is defined as any fault, which has had surface displacement during Quaternary time (last 1,600,000
years), but not within the Holocene. Fault-Rupture Hazard Zones have been delineated along the traces
of active faults within California. Where developments for human occupation are proposed within these
zones, the state requires detailed fault evaluations be performed so that engineering geologists can
mitigate the hazards associated with active faulting by identifying the location of active faults and
allowing for a setback from the zone of previous ground rupture.

While the subject site is not located within a mapped Fault-Rupture Hazard Zone for the Wildomar
Quadrangle (CDMG, 1980), it is located approximately 780 feet east of the active trace of Elsinore-

Temecula Fault and approximately 180 feet from the eastern margin of the Fault-Rupture Hazard
Zone that surrounds it. The southwestern portion of the site is located within the County of Riverside
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Fault Zone. A potentially active strand of the Elsinore-Temecula Fault has also been mapped
approximately 80 feet east of the site (Sheet 1). The results of our geologic mapping and
photolineament analysis did not indicate the presence of features suggestive of faulting on the site.

A total of six fault trenches were excavated at various locations across the site in an attempt to
intercept potential onsite faulting. No evidence of active faulting was observed during the onsite fault
study (LGC Inland, 2006).

The possibility of damage due to ground rupture is considered low since active faults are not known
to cross the site and there are no known active or potentially active mapped on the site. Fault traces
are depicted in close proximity to the western site boundary, but do not appear to cross the site. Short
of leveling all structures on the site and excavating the entire site in search of faults, one can never be
100 percent sure of the absence of onsite faulting. Therefore, the potential presence of active or
potentially active faults on the site cannot be absolutely precluded until the site subsurface conditions
have been completely exposed and mapped by a geologist. With this said, the level of work performed
for investigating the potential for active faulting on the site was within industry standards. Additional
subsurface investigation can be performed (if desired) in the portions of the site closest to the known
faults to provide further data with regard to the potential for onsite faulting. If active faulting is
encountered on the site, building setbacks will be required from the trace of the active fault. If
potentially active fault traces are identified on the site, recommendations are typically made on a case
by case basis; often it is recommended that either buildings be set back from the trace of the fault or a
deed be attached to the property, which identifies the presence of the fault.

Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the
Southern California region, which may affect the site include ground lurching and shallow ground
rupture, soil liquefaction, dynamic settlement, seiches and tsunamis. These secondary effects of
seismic shaking are a possibility throughout the Southern California region and are dependant on the
distance between the site and causative fault and the onsite geology. The major active faults that
could produce these secondary effects include the Glen Ivy and Temecula branches of the Elsinore
Fault. A discussion of these secondary effects is provided in the following sections.

3.6.1 Lurching and Shallow Ground Rupture

Soil lurching refers to the rolling motion on the ground surface by the passage of seismic
surface waves. Effects of this nature are not likely to be significant where the thickness of
soft sediments does not vary appreciably under structures.

Ground rupture due to active faulting is not likely to occur on site due to the absence of
known active fault traces. Minor cracking of near-surface soils due to shaking from distant

seismic events is not considered a significant hazard, although it is a possibility at any site,
and is often associated with ridgelines.
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3.6.2 Liquefaction and Dynamic Settlement

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave
similarly to a fluid when subject to high-intensity ground shaking. Liquefaction occurs when
three general conditions coexist: 1) shallow groundwater; 2) low density non-cohesive
(granular) soils; and 3) high-intensity ground motion. Studies indicate that loose, saturated,
near surface cohesionless soils exhibit the highest liquefaction potential, while dry, dense,
cohesionless soils and cohesive soils exhibit low to negligible liquefaction potential. In
general, cohesive soils are not considered susceptible to liquefaction. Effects of liquefaction
on level ground include settlement, sand boils, and bearing capacity failures below structures.
Dynamic settlement of dry sands can occur as the sand particles tend to settle and densify as
aresult of a seismic event.

Based upon the site consisting primarily of dense sandstone and siltstone and provided the
recommended earthwork removals are performed (i.e., removal of site alluvium), the
potential for soil liquefaction and associated seismic settlement is considered to be very low.

3.6.3 Lateral Spreading

Lateral spreading is a type of liquefaction induced ground failure associated with the lateral
displacement of surficial blocks of sediment resulting from liquefaction in a subsurface layer.
Once liquefaction transforms the subsurface layer into a fluid mass, gravity plus the
earthquake inertial forces may cause the mass to move downslope towards a free face (such
as a river channel or an embankment). Lateral spreading most commonly occurs on gentle
slopes (up to about S percent) and may cause large horizontal displacements. Such movement
typically damages pipelines, utilities, bridges, and structures. A procedure outlined by Youd,
et al. requiring the design earthquake magnitude and corresponding fault distance is typically
used to estimate lateral displacements.

Based on the low potential for liquefaction, the potential for lateral spreading is also
considered very low.
3.6.4 Tsunamis and Seiches

Based on the distance of the site from the sea and other large bodies of water, the possibility
of seiches and/or tsunamis affecting the site is considered to be very low.

3.7  Rippability

Based on the excavation characteristics encountered on the site, rippability is not anticipated to be an
issue during site grading and construction. It is anticipated that the onsite soils may be excavated with
conventional heavy-duty construction equipment.
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3.8  Oversized Material

Generation of significant oversize material (greater than 8-inches in maximum dimension) is not
anticipated. However, if encountered, recommendations are provided for appropriate handling of
oversized materials in Appendix D.

3.9 Expansive Soil Characteristics

Generally, the onsite soils should be expected to have a Low to Very High expansion potential.
Expansion potential testing of three samples on the site indicated expansion indices ranging from 35
“Low” to 140 “Very High.”

3.10  Soil Corrosivity

Corrosion suites (pH, resistivity, soluble sulfate, and chloride content) were performed on two samples
obtained during a previous subsurface evaluation of the site to estimate the corrosion potential of onsite
soils (Lawson, 2005). The samples tested were obtained from Trenches T-1 and T-15. The resistivity
tests resulted in a minimum resistivity of 605 and 800 ohm-centimeters, pH values of 7.5 and 8.2,
chloride contents of 242 and 87 ppm. The soluble sulfate content for both samples was less than 0.02
percent. Caltrans defines a corrosive area where any of the following conditions exist: the soil contains
more than 500 ppm of chlorides, more than 2,000 ppm (0.2 percent) of sulfates, or a pH of 5.5 or less.
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4.0 ANALYSIS

4.1 General

Based on our review, site development will include graded slopes of 2:1 (horizontal to vertical)
inclinations or flatter. The largest slope on the site will be on the order of 15 feet tall. Recommendations
for the construction of design slopes are contained in Section 6.2.

4.1.1 Design Cut Slopes

In general, we anticipate that the proposed 2:1 (horizontal to vertical) cut slopes, excavated
within Pauba Formational material and free of adverse geologic conditions, will be grossly
stable.

4.1.2  Design Fill Slopes

Design fill slopes will be constructed utilizing fill material generated from the cut portions of
the site. In general, we anticipate that the proposed 2:1 (horizontal to vertical) fill slopes,
utilizing fill soils derived from the onsite materials, will be grossly stable.

4.1.3 Slope Erosion

Based on our experience with slopes made up of similar materials with low cohesion, the slopes
are subject to erosion, raveling, and minor rock fall. As vegetation has a positive effect on slope
erosion, the site slopes should be planted with deep-rooted and drought tolerant vegetation as
soon as possible. Planted slopes above home sites should be properly irrigated and maintained,
and loose materials should be removed from the slope face at the completion of landscaping
installation.

4.2 Seismic Design Criteria

The site seismic characteristics were evaluated per the guidelines set forth in Chapter 16, Section 1613
of the 2010 California Building Code (CBC). Representative site coordinates of latitude 33.5929
degrees north and longitude -117.2530 degrees west were utilized in our analyses. The maximum
considered earthquake (MCE) spectral response accelerations (Sys and Syi) and adjusted design
spectral response acceleration parameters (Sps and Sp,) for Site Class D are provided in Table 2.
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TABLE 2

Seismic Design Parameters

Selected Parameters from CBC Section

1613 - Earthquake Loads Selsmic Dicsign Values

Site Class per Table 1613.5.2 D
Spectral Acceleration for Short Periods (Ss)* 1.841¢g
(Sspsc’:ktral Accelerations for 1-Second Periods 0.672¢
Site Coefficient F, per Table 1613.5.3(1) 1.0
Site Coefficient F, per Table 1613.5.3(2) 1.5
Site Modified Spectral Acceleration for Short

Periods (Snss) for Site Class D 1.841g

[Note: Sws = FaSs]

Site Modified Spectral Acceleration for 1-
Second Periods (Sxp) for Site Class D 1.008¢g
[Note: Sy =F.Si]

Design Spectral Acceleration for Short
Periods (Sps) for Site Class D 1.228¢g
[Note: Sps = (*/3)Sns]

Design Spectral Acceleration for 1-Second
Periods (Sp;) for Site Class D 0.672¢g
[Note: Spi = (*/2)San]
* From USGS, 2011

Section 1802.2.7 of the 2010 CBC states that the PGA for a site may be defined as Sps/2.5.
Therefore, horizontal peak ground acceleration (PGA) is estimated at (1.228g/2.5) = 0.49g.
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5.0 CONCLUSIONS

Based on the results of our limited evaluation and our understanding of the proposed development, it is our
opinion that the proposed development is feasible from a geotechnical standpoint, provided the
recommendations contained in the following sections are incorporated during site design, grading, and
construction.

A summary of our geotechnical conclusions is as follows:

« Based on our site visit and review of pertinent geologic maps and reports, the site is underlain by a thin
veneer of surficial materials, which are in-turn underlain by Pauba Formation material.

«  Groundwater and seepage has been encountered at relatively shallow depths within Open Space 87 and in
portions of the development area to the north. This groundwater is likely a perched condition and may be
encountered during required remedial grading and possibly during rough grading for the proposed site
development. The earthwork contractor should anticipate encountering groundwater during grading within
these areas, especially in construction of the roadway across the drainage.

« Active or potentially active faults are not known to exist on the site. However, the Elsinore-Temecula Fault
is located only approximately 0.2 km southwest of the site. A potentially active strand of the Elsinore-
Temecula Fault has been mapped approximately 80 feet west of the site.

« The main seismic hazard that may affect the site is from ground shaking from one of the active regional
faults. The subject site will likely experience strong seismic ground shaking during its design life. The
estimated peak horizontal ground acceleration is 0.49g.

« Based on our field tests and the presence of fine-grained soils, very low infiltration rates should be
anticipated at this site at location for the planned detention basins. The calculated infiltration rates from
our field tests were 0.16 and 0.33 inch per hour.

« Based on preliminary laboratory test results, the onsite soils are anticipated to have a Low to Very High
potential for expansion. However, final design expansion potential must be determined at the completion of
grading. Mitigation measures are required for foundations and site improvements such as concrete flatwork
to minimize the impacts of expansive soils.
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6.0 RECOMMENDATIONS

The following recommendations are to be considered preliminary, and should be confirmed upon completion
of grading and earthwork operations. In addition, they should be considered minimal from a geotechnical
viewpoint, as there may be more restrictive requirements from the architect, structural engineer, building
codes, governing agencies, or the County.

It should be noted that the following geotechnical recommendations are intended to provide sufficient
information to develop the site in general accordance with the 2010 CBC requirements. With regard to the
potential occurrence of potentially catastrophic geotechnical hazards such as fault rupture, earthquake-
induced landslides, liquefaction, etc. the following geotechnical recommendations should provide adequate
protection for the proposed development to the extent required to reduce seismic risk to an “acceptable
level.” The “acceptable level” of risk is defined by the California Code of Regulations as “that level that
provides reasonable protection of the public safety, though it does not necessarily ensure continued structural
integrity and functionality of the project” [Section 3721(a)]. Therefore, repair and remedial work of the
proposed improvement may be required after a significant seismic event. With regards to the potential for
less significant geologic hazards to the proposed development, the recommendations contained herein are
intended as a reasonable protection against the potential damaging effects of geotechnical phenomena such
as expansive soils, fill settlement, groundwater seepage, etc. It should be understood, however, that our
recommendations are intended to maintain the structural integrity of the proposed development and
structures given the site geotechnical conditions, but cannot preclude the potential for some cosmetic distress
or nuisance issues to develop as a result of the site geotechnical conditions.

The geotechnical recommendations contained herein must be confirmed to be suitable or modified based on
the actual as-graded conditions.

The following recommendations are based upon our evaluation of the near surface soils and our
understanding of the proposed construction.

6.1 Site Earthwork

We anticipate that earthwork at the site will consist of rough and precise grading operations followed by
retaining wall construction, utility construction, foundation construction, and asphalt paving of the
streets and drives. We recommend that earthwork onsite be performed in accordance with the following
recommendations, the County Grading Requirements, and the General Earthwork and Grading
Specifications for Rough Grading included in Appendix D. In case of conflict, the following
recommendations shall supersede all previous recommendations and those included as part of Appendix
D. The following recommendations should be considered preliminary and may be revised based on the
actual as-graded conditions of the site once grading is completed. If necessary, revisions will be
provided in our as-graded report for the site following the completion of grading.

6.1.1 Site Preparation

Prior to grading of areas to receive structural fill or engineered structures, the areas should be
cleared of surface obstructions and potentially compressible material (such as landslide debris,
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undocumented fill, topsoil, colluvium, alluvium, and vegetation). Vegetation and debris should
be removed and properly disposed of off-site. Holes resulting from the removal of buried
obstructions, which extend below proposed design grades, should be replaced with suitable
compacted fill material.

6.1.2 Control of Groundwater Seepage

Groundwater seepage and potentially artesian flowing springs may be encountered during site
grading. Currently there is insufficient data to determine the source or the volume of
groundwater that may be encountered during site development. Therefore, we recommend that
the groundwater be mitigated based on the observed conditions encountered during site rough
grading. Potential mitigation recommendations may include: placing “burrito-type” subdrains
across area