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A Brief Introduction

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in
documenting compliance for your project. Because this document has been designed to specifically
document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual
to help guide you through this process. Both the Template and Guidance Document go hand-in-hand,
and will help facilitate a well prepared Project-Specific WQMP. Below is a flowchart for the layout of this
Template that will provide the steps required to document compliance.
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OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Bedford Marketplace,
LLC, by Hunsaker & Associates Irvine, Inc., for the Bedford Marketplace project.

This WQMP is intended to comply with the requirements of The City of Corona 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 apprapriate to
reflect up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim
operation and maintenance of Stormwater BMPs 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.
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Section A: Project and Site Information

Guardian Capital proposes the development of the Bedford Commercial Center, Phase 2 of 3 of
underlying TTM 36294, located just southeast of the intersection of Eagle Glen Parkway and Bedford
Canyon Road, in the City of Corona, California. Specifically, the project location is bound to the north
by Eagle Glen Parkway and residential homes beyond; to the east by Interstate 15; to the south by
vacant land; and to the west by Phase 1 and 2.

The Bedford Commercial site consists of three distinct drainage management areas, DMA ‘A’, ‘B’ and
‘C" and are described as follows:

(0]

DMA ‘A’ is comprised of Lot 8 of Tract 36294 (10.03 acres), and will convey flows to an existing

infiltration basin located northeast of the intersection of Hudson House Drive and Bedford Canyon

Road. DMA ‘A’ not a part of this WQMP and is included within the approved overall WQMP for

Tract 37030. Information contained within this WQMP pertaining to Lot 8 is informational only

and in intended to provide a complete hydraulic and water quality picture. Please refer to the

approved WQMP for Tract 36294 for additional information. Furthermore, the existing infiltration
basin, ‘Basin 1,” is not a part of this WQMP, and is shown for reference only.

0 The drainage boundary for DMA ‘A’ is intended to follow the property line for Lot 8 of Tract
Map 36294. However, the nature of proposed development and the addition of DMA ‘B’
and ‘C’ to the project, ensuring that only Lot 8 is tributary to the existing basin is proving to be
impractical. In order to conform with the intent of the original WQMP for Tract 36294, this
WQMP will allow the shape of DMA ‘A’ to vary so long as the total area is to remain 10.03
acres. This will ensure that the existing facilities are not overloaded and that water quality
objectives are met. The final drainage boundary for the 10.03 acre DMA ‘A’ will be
determined during final engineering and will be presented in the Final WQMP for PM 37788.

DMA ‘B’ comprises the majority of TPM 37788, and will convey flows to a proposed infiltration
basin located at the southerly most corner of the site.

A gas station is proposed within this DMA. Catch basins in an around the gas station are to be
outfitted with inline catch basin inserts (FlexStorm Inlet Filters) designed to catch and retain oils,
fossil fuels and hydrocarbons.

DMA ‘C’" is comprised of the landscaped slope along the easterly project boundary. This
drainage area is designed to be self treating.

Development of this site will require the preparation of a new tentative tract map, TPM 37788.

Entrance to the site shall be obtained from Bedford Canyon Road.

The existing site is vacant and in a mass graded condition.

The site’s land use summary is summarized in the following table:

Description Area (AC.)
Undeveloped Commercial Site within Tract 36294 10.03 ac
Commercial 13.80 ac
Revegetated Slope - Natural 2.80 ac
Undeveloped - Natural 1.17 ac
Total 27.80 ac

-6-
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PROJECT INFORMATION

Type of Project: Commercial

Planning Area: Arantine Hills Specific Plan
Community Name: Bedford (formerly Arantine Hills)
Development Name: Bedford Commercial Center

PROJECT LOCATION
Latitude & Longitude (DMS): Lat: 33°49'9.70"N Long: -117°31'14.36"W
Project Watershed and Sub-Watershed: Santa Ana River Watershed,
Bedford Wash / Temescal Wash sub-watershed

Gross Acres:  27.8 acres
APN(s):  279-240-019, -021 & -033

Map Book and Page No.: MB 456/23-38

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Retail, Gas Station, Hotel
Proposed or Potential SIC Code(s) 5399, 5541, 7011
Area of Impervious Project Footprint (SF) 916,500 s.f. +/-

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or O0s.f.
Replacement

Does the project consist of offsite road improvements? [y IZ N
Does the project propose to construct unpaved roads? |:| Y IZI N
Is the project part of a larger common plan of development (phased project)? Xy [IN
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 0s.f.

Is the project located within any MSHCP Criteria Cell? |:| Y IZI N
If so, identify the Cell number: Not in a cell
Are there any natural hydrologic features on the project site? |:| Y IZI N
Is a Geotechnical Report attached? Xy [IN
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)

What is the Water Quality Design Storm Depth for the project? 0.85 inches

A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the local 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 Drainage Management Areas e Source Control BMPs

e Proposed Structural BMPs e Buildings, Roof Lines, Downspouts
e Drainage Path e Impervious Surfaces

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

e BMP Locations (Lat/Long)
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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 Co-Permittee plan reviewer
must be able to easily analyze your project utilizing this template and its associated site plans and maps.

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.

Table A.1 Identification of Receiving Waters

. . Proximity to
R . EPA Approv'ed 303(d) List De5|'gr1ated RARE
Impairments Beneficial Uses -
Beneficial Use
Bedford Canyon N N No RARE
Wash one one designation
Temescal Creek N AGR, IND, GWR, REC 1, REC 2, No RARE
Reach, Reach 2 one WARM designation
Temescal Creek, oH RECT, REC2, WARM, WILD No RARE
Reach 1 designation
Santa Ana River Copper, Lead, Pathogens AGR, GWR, RECT, REC2, WARM, 10 mil
(Reach 3) (Pathogens, Nitrate) WILD, RARE mries
. AGR, GWR, RECT, REC 2, WARM, )
Prado Dam Nutrients and Pathogens WILD, RARE, SPWN 10 miles
Santa Ana River Indicator Bacteri AGR, GWR, RECT, REC2, WARM, No RARE
(Reach 2) naicator bactena WILD, RARE designation
Santa Ana River None RECT, REC2, WARM, WILD No RARE
(Reach 1) designation
Pacific Ocean No RARE
None None . )
designation

A.3 Additional Permits/Approvals required for the Project:

Table A.2 Other Applicable Permits

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

City of(gorona Grading a:d Building Perchs ) |X| Y D N

If yes is answered to any of the questions above, the Co-Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated
requirements that may affect this Project-Specific WQMP.

-8-
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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 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 LID design and explain your design decisions to others.

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest
and Use) be used unless it can be shown that those BMPs are infeasible. Therefore, it is important that
your narrative identify and justify if there are any constraints that would prevent the use of those
categories of LID BMPs. Similarly, you should also note opportunities that exist which will be utilized
during project design. Upon completion of identifying Constraints and Opportunities, include these on
your WQMP Site plan in Appendix 1.

Consideration of “highest and best use” of the discharge should also be considered. For example, Lake
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring
infiltration of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current
water quality problems associated with Pollutant concentration due to lake water evaporation. In cases
where rainfall events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between
groundwater to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed
to discharge Urban Runoff, provided they used equally effective filtration-based BMPs.
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Site Optimization

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

Did you identify and preserve existing drainage patterns? If so, how? If not, why?

e Yes. Bedford Canyon Wash located along the project’s southerly perimeter will maintain its
existing drainage pattern as will the project site, draining from the southwest to northeast.
Did you identify and protect existing vegetation? If so, how? If not, why?
e Existing vegetation was not preserved. The project proposed to import dirt and elevate the
entire site approximately 10 feet. The Import is needed to ensure that the project will be able to

connect to the public utilities within Bedford Canyon Road as well as to ensure adequate
drainage towards Bedford Canyon Wash.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?

e Yes, an infiltration basin is proposed for the project site where infiltration rates are feasible.

Did you identify and minimize impervious area? If so, how? If not, why?

e Yes. The site design meets the minimum standards per the Riverside County LID Handbook and
City of Corona requirements

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

e Yes. Impervious areas will drain to pervious landscape areas as depicted on the site plan. When
not feasible runoff will be conveyed to the project’s catch basin and storm drain system before
being routed to the Infiltration Basin.

-10 -
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Section C: Delineate Drainage Management Areas
(DMASs)

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)*? Area (Sq. Ft.) DMA Type
Mixed — Commercial

DMA ‘A’ (part of approved 420,780 sf D
WQMP for Tr 36294)

DMA ‘B’ Mixed — Commercial 602,100 sf. D

DMA ‘C’ Landscaped Slopes 122,436 sf. A

1Reference Table 2-1 in the WQMP Guidance Document to populate this column
2If multi-surface provide back-up

Table C.2 Type ‘A’, Self-Treating Areas
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any)

DMA ‘C’ 122,436 sf. Revegetated Drip

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

Type ‘C’ DMAs that are draining to the Self-Retaining
Self-Retaining Area Area
Area Storm
(square Depth Required Retention Depth
DMA el feet) (inches) DMA Name / [Clfrom Table C.4 = (inches)
Name/ ID | surface type Y (B] ID [c [D]
N/A
[B] - [C]

-11 -
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA
o 8 g
) L C-
£ s S 9 % o 2 Area (square
% g = g_ 3 £ fé Product feet) Ratio
=
Z A g5 |8 [C1=[A1x[B] [DMA name/iD |[D] [c1/[D]
N/A
Table C.5 Type ‘D’, Areas Draining to BMPs
DMA Name or ID BMP Name or ID
DMA ‘A’ Existing Infiltration Basin ‘1’ - Tr. 36294
DMA ‘B’ Proposed Infiltration Basin ‘2’

Note: More than one drainage management area can drain to a single LID BMP, however, one
drainage management area may not drain to more than one BMP.

-12 -
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Section D: Implement LID BMPs

D.1 Infiltration Applicability

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in
Chapter 2.4.4 of the WQMP Guidance Document for further details)? [ ]Y [XIN

If yes has been checked, Infiltration BMPs shall not be used for the site; proceed to section D.3

If no, continue working through this section to implement your LID BMPs. It is recommended that you
contact your Co-Permittee to verify whether or not your project discharges to an approved downstream
‘Highest and Best Use’ feature.

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
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described
in Chapter 2 of the WQMP Guidance Document. 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.

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document? [_]Y XN

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 WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is
needed, add a row below the corresponding answer.

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

...have any DMAs with a seasonal high groundwater mark shallower than 10 feet? X
If Yes, list affected DMAs:

...have any DMAs located within 100 feet of a water supply well? X
If Yes, list affected DMAs:

..have any areas identified by the geotechnical report as posing a public safety risk where infiltration of X

stormwater could have a negative impact?

If Yes, list affected DMAs:

...have measured in-situ infiltration rates of less than 1.6 inches / hour? X
If Yes, list affected DMAs:
...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:

...geotechnical report identify other site-specific factors that would preclude effective and safe infiltration? X

Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.

-13-
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D.2 Harvest and Use Assessment

Please check what applies:

[ Reclaimed water will be used for the non-potable water demands for the project.

[IDownstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the Copermittee).

XThe Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case,
Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture
Volume will be infiltrated or evapotranspired.

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If
none of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet
use and other non-potable uses (e.g., industrial use).

Irrigation Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation
Use BMPs on your site:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: N/A
Type of Landscaping (Conservation Design or Active Turf): N/A

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for irrigation use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: N/A

Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP
Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the
minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA).

Enter your EIATIA factor: N/A

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum irrigated area that would be required.

Minimum required irrigated area: N/A

Determine if harvesting stormwater runoff for irrigation use is feasible for the project by
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated
area (Step 4).

Minimum required irrigated area (Step 4) ‘ Available Irrigated Landscape (Step 1)

N/A ‘ N/A
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Toilet Use Feasibility
Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:

Step 1: Identify the projected total number of daily toilet users during the wet season, and account
for any periodic shut downs or other lapses in occupancy:

Projected Number of Daily Toilet Users: N/A
Project Type: N/A

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for toilet use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: N/A

Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious
acre (TUTIA).

Enter your TUTIA factor: N/A

Step4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.

Minimum number of toilet users: N/A

Step 5: Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of
toilet users (Step 4).

Minimum required Toilet Users (Step 4) ‘ Projected number of toilet users (Step 1)

N/A ‘ N/A

Other Non-Potable Use Feasibility

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2
of the Guidance for further information. If yes, describe below. If no, write N/A.

N/A

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet
season and accounting for any periodic shut downs or other lapses in occupancy or operation.

Average Daily Demand: N/A

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.
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Total Area of Impervious Surfaces: N/A

Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-4 in Chapter 2 to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-4: N/A

Step4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use: N/A

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non-potable
use (Step 4).

Minimum required non-potable use (Step 4) ‘ Projected average daily use (Step 1)

N/A ‘ N/A

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and
Biotreatment per Section 3.4.2 of the WQMP Guidance Document.

D.3 Bioretention and Biotreatment Assessment

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.

Select one of the following:

L] LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as
noted below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance
Document).

L] 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 to
discuss this option. Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries

From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table
D.2 below to summarize which LID BMPs are technically feasible, and which are not, based upon the
established hierarchy.

Table D.2 LID Prioritization Summary Matrix

LID BMP Hierarchy No LID
DMA (Alternative
Name/ID 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment Compliance)
DMA ‘A’
DMA ‘B’

LI
AR EEE N
AN
AR EEE N
AR EEE N

e A gas station is proposed within DMA ‘B’. Therefore, the catch basins in an around the gas
station are to be outfitted with inline catch basin inserts (FlexStorm Inlet Filters) designed to
catch and retain oils, fossil fuels and hydrocarbons.

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E
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.

N/A
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D.5 LID BMP Sizing

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the Vemp worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vempe
using a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design
Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete
Table D.3 below to document the Design Capture Volume and the Proposed Volume 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.3 DCV Calculations for LID BMPs

Post- DMA
DMA Project Effective DMA Areas x »
DMA (square Surface Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID feet) Type Fraction, I¢ Factor | Factor
[A] (B] [C] [A] x [C]
Mixed
DMA ‘B’ 602,100 Surface 0.8 0.60 360,836
Types
Proposed
Design Volume
Storm on Plans
Depth | DCV, Vemp (cubic
(in) (cubic feet) feet)
D]x[E
Ar=Z[A] =0 || |m= 20 e
602,100 sf 360,836 | 0.85in 25,560 cf 27,000 cf

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
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Section E: Alternative Compliance (LID Waiver Program)

NOT APPLICABLE

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to
LID waiver approval by the Copermittee). Check one of the following Boxes:

LID Principles and LID BMPs have been incorporated into the site design to fully address all
Drainage Management Areas. No alternative compliance measures are required for this project
and thus this Section is not required to be completed.

- Or -

L] The following Drainage Management Areas are unable to be addressed using LID BMPs. A
site-specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the
Co-Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-
regional LID BMPs exist or are available for use by the project. The following alternative
compliance measures on the following pages are being implemented to ensure that any
pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated.

N/A
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E.1 Identify Pollutants of Concern

Concern and the appropriate box or boxes will be checked on the last row. The purpose

this is to

document compliance and to help you appropriately plan for mitigating your Pollutants gh Concern in
lieu of implementing LID BMPs.
Table E.1 Potential Pollutants by Land Use Type
Priority Development |General Pollutant Categories /
Project ~ Categories  and/or . Tl .
Project Features (check those ﬁ]?jigt?:s Metals  [Nutrients |Pesticides |Organic ediments E:aabsr?s < 8Ir|ease 3
that apply) Compound
Detached Residential
[ Development P N P P N / P P P
] Attached Residential = N = = = = pQ
Development
[ Commercial/Industrial p®) P pO pW p(s) p) = P
Development
Automotive Repair @5
O Shops N P N r\/ P N P P
Restaurants /
P N N N N N P P
M (>5,000 ft?) /
Hillside Development
O (55,000 1) P N p/ P N P P P
Parking Lots
[=1C) P Al) P® pP® [=163) P P
O (>5,000 ft2) /
[l Retail Gasoline Outlets | N P / N N P N P P
Project Priority Pollutant(s)
of Concern [ [ [ [ [ [ [
P = Potential

N = Not Potential

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

@) A potential Pollutant is land usegfvolving animal waste

4 Specifically petroleum hydrocgrbons

©) Specifically solvents

®) Bacterial indicators are rgfitinely detected in pavement runoff
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E.2 Stormwater Credits

Projects that cannot implement LID BMPs but nevertheless implement smart growth principl
potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Doc
identify your Project Category and its associated Water Quality Credit. If not applicable, write M/A.

are
ent to

Table E.2 Water Quality Credits
Qualifying Project Categories

Credit Percentage?

Total Credit Percentage!

1Cannot Exceed 50%
20btain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

After you appropriately considered Stormwater Credits for
appropriately size them to the DCV, or Design Flow Rate, as a
the WQMP Guidance Document for further information.

ur project, utilize Table E.3 below to
licable. Please reference Chapter 3.5.2 of

Table E.3 Treatment Control BMP Sizing

DMA Post- DMIA
Area Project Effective DMA rea x -
DMA (square | Surface | Impervious | Runoff 4 Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] €1/ [l
// Minimum Proposed
/ Design Volume
Capture Total Storm | or Flow
/ Design | Volume or | Water on Plans
/ Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction feet or
(in) feet or cfs) cfs)
Ar = [D]x[E]
2=[D E Fl = ———— | [FIX(1-[H]) | [I
S[A] (D] (E] [F] Gl [F1X(1-[H]) | [1]

[B], [C] is obtained as descrifed in Section 2.3.1 from the WQMP Guidance Document
[E] is for Flow-Based Tregfment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E] obtained from Exhibit A in the WQMP

Guidance Document
[G] is for Flow-Base
[H] is from the To
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E.4 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat pajential
pollutants in runoff, but do not sustain significant biological processes. Treatment Control BNM#s must
have a removal efficiency of a medium or high effectiveness as quantified below:

o High: equal to or greater than 80% removal efficiency

o Maedium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussg in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, egfsure that proposed
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appengfx 1.

Table E.4 Treatment Control BMP Selection

Selected Treatment Control BMP | Priority  Pollutant(s) of | Rem#val Efficiency
Name or ID* Concern to Mitigate? Pgfcentage®
y
//

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

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

3 As documented in a Co-Permittee Approved Study and provided in Appendix §!
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

Once you have determined that the LID design is adequate to address water quality requirements, you
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3
(including Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by
the check boxes below, you do not need to address Hydromodification at this time. However, if the
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design
to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances
associated with larger common plans of development.

Does the project qualify for this HCOC Exemption? |:| Y @ N
If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration® of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year
return frequency storm (a difference of 5% or less is considered insignificant) using one of the
following methods to calculate:

e Riverside County Hydrology Manual

e Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method

e Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption? |:| Y @ N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in

Appendix 7.
Table F.1 Hydrologic Conditions of Concern Summary
2 year — 24 hour
Pre-condition Post-condition % Difference
. -46.6%
Timeof 24.44 min 10.8 min. °
Concentration 13.04 min
651.4%
. 14,247 cf 92,806 cf
Volume (Cubic Feet) 78,559 cf
0.32 ac-ft 2.13 ac-ft
1.81 ac-ft

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage
basin are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for
example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or
naturally erosion resistant feature) that will receive runoff from the project are engineered
and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will
be adversely affected; or are not identified on the Co-Permittees Hydromodification
Susceptibility Maps.

Does the project qualify for this HCOC Exemption? |:| Y IXI N

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC
qualifier:

N/A

F.2 HCOC Mitigation

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if
they meet one of the following conditions:

a.

Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions
utilizing accepted professional methodologies published by entities such as the California
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research
Project (SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC
analysis.

The project is developed consistent with an approved Watershed Action Plan that addresses
HCOC in Receiving Waters.

Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-
year return frequency storm. Generally, the hydrologic conditions of concern are not significant,
if the post-development hydrograph is no more than 10% greater than pre-development
hydrograph. In cases where excess volume cannot be infiltrated or captured and reused,
discharge from the site must be limited to a flow rate no greater than 110% of the pre-
development 2-year peak flow.

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.

X

None of the above.

Development impacts will be mitigated by the proposed on-site Infiltration/Detention Basin located in

DMA B. As a result, reducing post-project flow rates to less than pre-project flows under all

hydrological conditions evaluated, including the County’s Hydromodification criteria by limiting post-

project flows discharged from the Project to no greater than 110 percent of the pre-project flows for

the 2-year, 24-hour storm event. As this is a Preliminary WQMP, complete BMP design details are not

available at this time. Complete design details and routing analysis will be provided within the Final

WQMP. Refer to Appendix 7 for pertinent documentation.
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Section G: 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
MEP standard typically requires both types of BMPs. In general, Operational BMPs cannot be
substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control
Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site:

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist.
Check off the potential sources of Pollutants that apply to your site.

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant
source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in
Appendix 1.

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential
source of runoff Pollutants on your site (from those that you checked in the Pollutant
Sources/Source Control Checklist). In the middle column, list the corresponding permanent,
Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control
Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column
that explains any special features, materials or methods of construction that will be used to
implement these permanent, Structural Source Control BMPs.

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same
BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval
for use of the site.

Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
Pollutants

Operational Source Control BMPs
Structural Source Control BMPs

Maintain and periodically repaint or

On-site storm drain inlets . .
replace inlet markings.

Mark all inlets with the words “Only
Rain Down the Storm Drain” or

similar. Catch Basin Makers may be
available from the Riverside County
Flood Control and Water
Conservation District, call
951.955.1200 to verify

Provide stormwater pollution
prevention information to new site
owners, lessees, or operators.

See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com

Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to
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storm drains or to store or deposit
materials so as to create a potential
discharge to storm drains.”

Landscape/Outdoor Pesticide Use

Preserve, existing native trees,
shrubs, and ground cover to the
maximum extent possible.

Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to minimize the
use of fertilizers and pesticides that
can contribute to stormwater
pollution.

Where landscaping areas are used
to retain or detain stormwater,
specify plants that are tolerant of
saturated soil conditions.

Consider using pest-resistant plants,
especially to hardscape. To insure
successful establishment, select
plants appropriate to site soils,
slopes, climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant interactions.

Maintain landscaping using
minimum or no pesticides.

See applicable operation BMPs in
“What you show know
for.....Landscaping and Gardening”.

Provide IPM information to new
owners, lessees and operators.

Pools, spas, ponds, decorative
fountains, and other water features.

If the Co-Permittee requires pools
to be plumbed to the sanitary
sewer, place a note on the plans
and state in the narrative that this
connection will be made according
to local requirements.

See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain”

Vehicle/Equipment and

Maintenance

Repair

Vehicle repairs shall be kept to
those that can be considered “self-
contained”. Clean-up methods shall
be done by dry methods. Fluids
drained from a vehicle should be
contained in a recyclable container
and turned into a local facility for
recycling.

No person shall dispose of, nor
permit the disposal, directly or
indirectly of vehicle fluids,
hazardous materials, or rinse water
from parts cleaning into storm
drains.

Fire Sprinkler Test Water

Fire sprinkler test water shall be
drained to the sanitary sewer.

See the note in Fact Sheet SC — 41,
“Building and Grounds
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
ww.cabmphandbooks.com

Miscellaneous Drain or Wash Water
or Other Sources

Roofing, gutters, and trim

Avoid roofing, gutters, and trim
made of copper or other
unprotected metals
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Section H: Construction Plan Checklist

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. 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.

o Final engineering construction plans will be provided with the final WQMP. The Tentative
Parcel Map is included in the appendix of this Preliminary WQMP.

e Treatment for DMA ‘A’ is included in the approved WQMP for Tract 36294. Water Quality

objectives are being met within the infiltration basing for said Tract 36294.
Table H.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s) BMP Location (Lat/Long)
ID Description
. . LAT: 33°49'4.02"N
DMA A B “1” R h Plan; Sheets 29-31
M asin ough Grading Plan; Sheets 29-3 LONG: 117°31'7 28" W
DMAB | Basin “2” TPM LAT: 33°49°8.85"N

LONG: 117°31'4.71"W

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. Co-Permittee

staff can advise you regarding the process required to propose changes to the approved Project-Specific
WQMP.
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Section I: Operation, Maintenance and Funding

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

1. A means to finance and implement facility maintenance 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 O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater
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 Stormwater BMP Operation and
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism: Basin 1 = Home Owners’ Association (HOA)
Basin 2 = Property Owners Association (POA)

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

Xy [N

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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Appendix 1: Maps and Site Plans

Location Map, WQMP Site Plan and Receiving Waters Map
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Water Quality Management Plan (WQMP)
TPM 37788 - Bedford Commercial Site

Appendix 2: Construction Plans

Grading and Drainage Plans

-30-



=y :
Dol _ ¢
Vel
\/\/
S My
~ _ |~ _r// \\ \s\ \\\ \
T /\ ] \\r L\\ / ~
/ S~
// //
//////
\ / - ~Z
yd \ ///
\\ « ///
_ | N >
//////\A//// /J////// V\ n
x//////Huuu///uuu////// :N v, m% m\/\\ : ! = LU
//////HHHH//HHHH//// / j PC
/////U”””WWWN/////////// \\ /
—— ) <0
—_— T —
a1 | Q-
= / T — /& AE
X R

— —
e —
— —
=
X ~
§>LOE ﬂmZ\»Z.ﬁ W::OZ St B Py /.I/I.’/ \ N
— e == = =S — Y, /N T —
— * 1 _ % wu T T T /// — /// W
= it — \ > //NN, ) I
% = \ \N\ o N ANPYLON IgN | & o T N / ———— IS m.N 0 OO@ N AN - ;\
: Za Niya : g - _ FESS{-- - N T T
= ADRIG Ve ) A 9 b LJ - | ! N P /m\ \ \ | / T
ARE, 7 iy < NG N P -L > . =~ P J AT -
= 7 X\N :::::: S n L Q 7 \ ol v Q\W\/ ///Y N.VM\ /W\\\ b / ///uuuuuuuuu:uu :::::
AT T Tr—— I F L g ¥ :/uuuuuuuuu:u:uﬂ:u ::::: L ﬂ .\ \\ N ;S T S~ /. \ ;“ \ / \ \ Iy
N TSSha A4 —l— e Y ! g0 A
~ AT Elli]]] < 7 HHs =Ry X
= S P - L J - r — g 5% = X N[ P [ ] ! ! T\ ,\ \
T REST A== = Ny BT A TN : \ I
: \ B [ SN VA £ : fL
> 1 |l X, — DR AN E S \ -
S v A s " | \ 4 STORY|Hotg, )T 1 A S BN g S / J I e
7 | D/ [® PUCNz4 53 I ~ | 135 IOOim Jm i i 12,0 | M M M < H - \ \ ~ |
g . = 200" 1 o ] I I~ ° ] . \
o L 2 & [ . A I ESE ! ;
\ - " Q. > - ] ] / ! o (v [\ p
. e PD = ] ] M>ZD A 3.95AC 1286765 || H I | -V S [ A il
) | = D ARERT " o S e s TN I/
h _ " Sy —_ ) ! ) WFDQ Woouﬁ RI - “VQO SF & ! 1 + ) % | “ ) | S \\\\ \ ; / ;
— ) - n i & ] Y NT 24 Q i h ! & / IS [N e Jy /
3 - N ———— Vo i Ptz ,804 SE 150/ M O o | / \
L 5 ° O SCHREN WAL aasasag 2 |1 L ! ] ooL FUe=921.23 [ P “ N / ’ x\
> _—_——_ e RN 1 1 i | - i / ,
m — S p— — \\\ —— = et > \ _IO\DD\Z — — W\_\W\Q/m/ = e ///// m. m t m \. " % _ _ D m \\\\\ V/ \\\\ \\\\\ \ SO T ’ \\
J TII”.lXV\..\ P \\‘ - — _ o I G | 3 //////// AN ,/o \\ | \\ | \ | " —f DY _--" _A=5 - A \ \\\\\\\\\ \
| — : oz _ ‘ LOADING — ) — D) R | i I N O~ AN Q 7 /
\ —— — . s r~ — / — > \ \ - — | N | -5 1B .- \
T e — o — — | W==== % - N J
A T T T T T P AT T T T T T \\ — + - \\\\\ \\ \ ng*ub/ﬁuﬁ I. | ‘ FVC \\ \ N / J “\ “ 7 \ v~ W \\\\\\\ ////Il\ - @OO. \K \\ \\
e = 3 39.0° A \ 7 — / i\l / N \\»\\ - AN ! |
R &7 | I Q- . 7 N A . XN N ! ;
(226) Z \ —=== . — I~ e \ \\ W \\ \ ~~J=\a J %% T Y ENAC RN — ="\ \\x /
7 ~ = 7 \ I& > 2 S . ) By A <y —=1 \ 7
7 % Z \ N e — Niyg 0 rWL / | / I L\ | Q / PRIk JNINa g \ /u@ === //\ ///,//ﬂ,...\\\\ 7N 4\?\ \ \ / / \
— = — A e — 5 = 2 © ~—= - '
Z P y ‘\ 5I& /] I | | — T o5 / ==t | O TTTTEmea b~ S, 5 \ AN 2 ]
\\ \\\ \\\ \ [N} \ \ \ \ > | \ n\ 7z M/ \““\ lllllll o psd N \ \\ \\ \ o) X .AT_ a_,lﬁu 0| < m m
Vi \ \\\ \\\ // L ~—— ] \ \ / / . — ; g | \1\ = - \\ \\ m mﬂlu % AN
4 ‘ & Z A L / \ S I e S : = L = L\ = —T . N o NBAEN 3 S
° =z < o MRAJOR A d MAJOR g L g \ o L\ = NE - § /e S 2
< A \ LEVEL f =55 % \ %35,000 S~ gl ] / |} \ K 0657 R 8 -—N - L Ay j O] ¥| T I
2 s LEve |- 24460 s m |\ Iy e A N C \ - A SN SN N
T - o . | TOTAL 13,540 SF \ ,%Umhm.mu v . w i F/ — V o - s ! _— AN
= | FLOOK AREA = 35,50, SF \ (G q = I — \ O == . gy = N
N \\\ 7 I =930.27 19, 340 I — — I/ 49q K/ ST ; \ \ = ] uu% -~ \\\ - ! T
N \ % ad 929.6 20071 b ! = - & — s - Z=7/ / X
/ \ ~ \ o mmM:ﬁ > Qﬁlbmmk.w \ i A\ _— & ~ g P \\\\ / i
- 74 \ »2 RESTA =~ / ! = \\\ ] ~ == fooy \ Ll
i (RESTAURANT, K< S = 7)) T~ g - SN 7T A Ll
P X + \ H W.W 1 | — — \\/I.)/ =~ S / =
2 7,700 SE \ | ; —~ 3 - z . D)) |
. < Y N I *4,475 SF i L | g s J =
— T A 25 P \u%”nb.w\‘m < Pk927 4 / AN I S = AN 57 T / Qﬂqu L
s g g/ > < C=931.63 N PUG=G55 5 i S \\ \ \\ \\ / ; \ L
; % |l g LSS | L
7 P i \\ i / / X QQ
1Ly - / / / @ A < m
N L~ ! / ! \ >
N/ 4 ! 1 B
! 4 2 / / n
I=sas uuu«;\ﬁw\/@ 4 180 N_nDN 4 7 \\ ;i / m oy _nb O %
llrIIIIIIHH\WI\HIIHWHIHIIHHHHU.M sl , \\ \ \ \ — O O
P S s y \ i < > - 9 O N
— 1 = //////I//// / H ! pr— M C
m/ — ///u//// /\ \ \ / ‘ m o
— L S — N Pl x < x WO e
S tior [ =2
(> TR saiyg |, Y Fl »n O W
\ 0l T ::uu:ﬂuuuuuuuuuuuu Sss=o. _ / \ \ 0w = @Q _|__||_ b L
\\ o L z = = =
! ®) —
\ ) w o _Aln O r O Dy < <
¢ S — / > / o3 00z da0an0
\ \ X
—3 N - \
H D A & / \ \
§ ° A
S H — % / \ \\
T O @ L 2 O \ !
H Y & H x __. \ \ x
® L L =% fol .
~ . / ! Z m m
N O = e | & < W.T OC\DPﬁ\J\ w>m=< S / / \ B MC mmm
— = P @ / | = G )
& O B [ —z 502
= § =, (BY OTHERs) F Q o- - 42
- e \ —~ Y S i
2o & | . P g &
D 2500 | QO ! H \ “ 4
| ! S O — / [ \ / R = Z
i & _ o5 \ - A 22 g
& [0\ C =7 = S > P / Q M_ B
A N I\ / I = © < [ l < g3
,,,,,,,, T n_~ =2z N O O / ;o x E v> QB0
e S | — 20 < X M / [ z 2I%
1 e == ~— N ©)) / «Zz$
7 g = ::/ﬂH:://uAN"/ o X DD _IrL \ / J - W [yt
| T ,, 5 o O LN~ \ A Q - =RE
— —= Nanly/ SV VR Nw JEBNFE ) = ;= D x o / [
AN —— — / Cﬂﬁ 2 _ i O >N .. Lo OJW ] \ \
::3 SSh Vi uuuuuuuuuuumuuuuuuuu . = e = —q | | | \ W = . N | [
Ee= i e N = | SHESE / [ L6
A —— — — 7 a i > — ! !
/_/VC / tﬂﬂﬂwmmﬂﬂmm \\////// = ///// - \ ) q O — \ \ \
= S ) /; [ / Tl i = o fo |
1) He ] Q I ! d ) _ Q i [
\\: o K% o — — L] J U R — PAD g I i A [
1 | o & s | A +9,980 SF I\ - |
& - NISFTF W \\ \ \M\ / :~ \ | /
~ = / i ! !
.| .\ VA N . \
N B =5 ! // I q P
\ st o F i & 3 = , I \
U ] 5 +5 %mm \\ S I fod \
—A 1 ] \ \
= 5 B \ \._\ PLAY OIOCZD \ \ X
) X I 13,000 SF o |
- i [ b _
| ] \_\ N * / P \
_—_ = ”I”ldl/l/l ] ] [| \ﬁ\ - - \\ S
e T=== JII/IPIH/MHIVI”IIFIII e R — [ g | % e —— [ _— e 4 ;\
g , N N | A Ny ] )
e A Rus e : = s = = 7, e D S N N I o N
wm //////////// = " = IV = e ey e N L N e @
wm ENT s o R i e = S NN B N \
o y e = 0 g /
wm 53 ¥3d gs _.%ﬁ%m ......... - © T AN —— ha e S SR /
\ me + mw SL201cs 5 >3 T T r-- T 65z == === s T~ m~——-_ oo S (T~ < ; \
3 %o —— ice . Slarros X AT /
\ wa 22 L === — L szoge) S4 ovzg \ © ﬁmomh.ﬁoz%& 2 mm &)
mwm 2g ! Brice i IIII’ — —— = — — _ 2 o = /2L Zogs A a2 N
/ \ Pmm Hy St s 7 s .M& - a’g i c_x.ol n’l s - Ihuum e N 96 £ \ & X
9 B — == R '
\ S + e Yz ] = J of AT e Y ew g oy / ;
:::::::::::::::::::::::::::::::::::::::::::: Z S | | e
T e L — ~ \ : g
\ \\ = P \\ \\
: / /
7 : e /
/ it ] o~ /
N %
A
\ .
\ . 3
=
= - a
\ g 3 2 o >
3 Q 3 5 S : J;
Q0 Wn ~ x
- < g 2 g 3 &
Lo} nUK o (35 Mv: | 0 > !
o S - & S X - [ ,,,, K
\ - Jo m A g 3 L 3 !
3 3 S 2 = I ;
\ Uk g S ~ g 2 !
N . = i
N 2 S ANg | E \ E j
/ . T3 / m o (O] oy W O | \\
SR, B S~ o 5 \w/ S \ &l |
= 7] I I o (%) 7 LE 1 !
> < I N N Z Q / WR g /
AR , m 33 , W « ~ MU Q
Y 1y < & @ = -@ N _ LS < ¥
TRy w O ~ s s I - -1 { o 52 &
Q ze) S Q ! = SR 1 S e /
SWN_E o S f D HS 3 = ! J w2 A !
\ BN 2 38 JF 3) ") m 3 S
i 8 Q A i SE / 5 3
1 . | I (-] / N
/ "o w - v N Q Yy 5 9 F3 5 -4 N
ViEd =28 . ) 9 SN ¥ /5 R £ o S
x | 25 95 G _| o= 1 Oz . ] =~ 3
/ M m F W o 2 mw ! —” | o —” N s M T w
I W Ly S
/ ] I~ m & | _”w &2 i QO — ™ 8 CW —~ | 83 M—.—v
N ! x (ORI
ENRNEENR D @ = T u | W |l gF W 1 BEE
\ SN A Ww | W I ) g 23 @ ® 3 VE n
N © o 2]
\ i % LM — S S| 8
= \ . Q
1l & \ o [ [ . W \
i m % \ m 29 / = m B « % ,,
T \ = >
N 3,4 @ ST jer, 88 Ik :
;IE.:. —y S 83 SESa Wo [ , Q
/ S TEm X 5<% oS < [ M,®
5mm& E & & . S = :01
15y (%) | = x >
/ - W i"L By i (X
=y iz _ s et
~
/ V T * \, F_" _
\
|
3 I
\ S Fy
/ S :




Water Quality Management Plan (WQMP)
TPM 37788 - Bedford Commercial Site

Appendix 3: Soils Information
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PROJECT MEMORANDUM
To: Bedford Marketplace, LLC Date: December 4, 2019
5780 Fleet Street, Suite 225 Project No.: 19080-01
Carlsbad, CA 92008
Attention: Mr. Glen Powles
From: Mr. Kevin Dyekman, CEG 2595 WD
Subject: Updated Infiltration Testing for Proposed Water Quality Basin, Bedford

Marketplace, Tracts 37030, 36294, and 37644, Corona, California

References: Hunsaker & Associates, 2019, Conceptual Grading Plan, Bedford Market Place, dated
October 14, 2019.

LGC Geotechnical, Inc. 2019, Preliminary Geotechnical Evaluation for Proposed Bedford
Marketplace, Tracts 37030, 36294, and 37644, Corona, California, Project No. 19080-01,
dated August 9, 2019.

In accordance with your requested, LGC Geotechnical, Inc. has prepared this memorandum in order
summarize our updated infiltration testing for the proposed water quality basin, Bedford Marketplace,
Tracts 37030, 36294, and 37644, located in Corona, California. The recent infiltration testing was
performed in order to confirm the provisional design infiltration rate previously provided in our report
dated August 9, 2019.

Based on previous nearby infiltration testing and knowledge of the site soils, a design infiltration rate of
2.0 inches per hour was previously provided for infiltration systems associated with Bedford
Marketplace (LGC Geotechnical, 2019). Recent infiltration testing was performed within the location of
the proposed water quality basin depicted on the Conceptual Grading Plan (Hunsaker, 2019) in order to
confirm the previously provided infiltration rate. The estimation of infiltration rates was performed in
general accordance with guidelines set forth by the County of Riverside. The recent infiltration test
data is summarized in Table 1 on the following page.

) 131 Calle Iglesia, Suite 200, San Clemente, CA 92672 73 (949) 369-6141 () www.lgcgeotechnical.com




Table 1

Summary of Infiltration Testing December 3, 2019

Approx. Infiltration Rate (in/hr.)
Boring/Infiltration Depth
Location Below EG Tested Design*
(f)
[-1C 5 31.5 10.5
[-2C 4.8 3.2 1.1
[-3C 5 11.2 3.7

*Includes a minimum factor of safety of 3 from Tested Rate per Table 1 -
Infiltration Testing Requirements, County of Riverside Guidelines (2011).

Based on the recent confirmational infiltration testing performed, a design infiltration rate of 2.0

inches per hour is considered suitable for use in the design of the proposed water quality basin.

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.

Should you have any questions regarding this memo, please do not hesitate to contact our office.

Project No. 19080-01

Page 2

December 4, 2019



$LGC

January 27, 2015 Project No: 13208-01

Mr. John Sherwood

The New Home Company
85 Enterprise, Suite 450
Aliso Viejo, CA 92656

Subject: Summary of Field Infiltration Testing, Proposed Arantine Hills Residential Development,
Tract No. 36294, City of Corona, California

Introduction

In accordance with your request and authorization, LGC Geotechnical, Inc. has prepared this summary of
field infiltration testing performed for the proposed basin located in the southeastern portion of the Arantine
Hills Residential Development, Tract No. 36294 located in the City of Corona, California (Figure 1 — Site
Location Map). The purpose of our study was to perform onsite infiltration testing as it relates to infiltration of
future storm water.

Field Infiltration Testing

Field infiltration rate testing was performed in general accordance with guidelines set forth by the County of
Riverside (2011). Two approximately 12-foot square areas were excavated to approximately 2 feet above
basin design elevations in the northern and southern portions of the proposed infiltration basin (Figure 2 —
Infiltration Testing Locations). Subsequent to excavating to the target elevation, three approximately 8 to 12-
inch diameter test borings were hand excavated to approximate design basin elevations. The infiltration test
borings were pre-soaked in accordance with the County guidelines. Based on the County of Riverside
methodology, the tested field infiltration rates, summarized in Table 1, have normalized the three-
dimensional flow that occurs within the field test to one-dimensional flow out of the bottom of the boring.
The approximate locations of the field infiltration tests are shown on Figure 2 and the infiltration test data is
attached.

5 131 calle Iglesia, Suite 200, San Clemente, CA 92672 T3 (949) 369-6141 () www.lgcgeotechnical.com




TABLE 1

Summary of Field Infiltration Testing

Approx. Infiltration Rate (in/hr)
Boring/Infiltration Approx. Bo.ttom.of
L ocation Depth Below | Infiltration )
EG (ft) Test Elevation Tested Design™
(fo)

I-1B 6 908 7.4 2.5

I-2B 6 908 27.7 9.2

1-3B 4 908 13.9 4.6

*Includes factor of safety of 3 from Tested Rate per Table 1 — Infiltration Testing Requirements, County of
Riverside Guidelines (2011).

Groundwater

Groundwater was not encountered during the recent excavations for infiltration testing. Groundwater and
seepage was also not encountered to the maximum explored depth of approximately 65 feet below existing
grade during our previous subsurface evaluation (LGC, 2015a).

Seasonal fluctuations of groundwater elevations should be expected over time. In general, groundwater
levels fluctuate with the seasons and local zones of perched groundwater may be present due to local seepage
caused by irrigation and/or recent precipitation. Local perched groundwater conditions or surface seepage
may develop once site development is completed.

Conclusions and Recommendations

The tested infiltration rates provided in the report are considered a general representation of the infiltration
rates at the location of the proposed basin. It is our understanding that a preliminary infiltration rate of
approximately 4.0 in/hr was utilized in the design of the proposed basin. It is our opinion that the infiltration
rate used in the design adequately represents the site soils and is acceptable from a geotechnical viewpoint.
In accordance with Appendix A of the Riverside County — Low Impact Development BMP Design
Handbook, a minimum factor of safety of 3 has been applied to the tested rates in this report. It is the
purview of the project civil engineer to determine which design infiltration rate should be used and if any
additional factors of safety should be applied.

Please note, the testing of infiltration rates is highly dependent upon the materials encountered at the point of
testing (i.e. location and depth of testing). Variations from our test results must be expected.

Project No. 13208-01 Page 2 January 27, 2016



Limitations

Our services were performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable soils engineers and geologists practicing in this or similar localities. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report.

It should be understood that LGC Geotechnical has relied on the accuracy of documents, verbal information,
and other material and information provided by you and other associated parties in preparation of this report.
LGC Geotechnical makes no warranties or guarantees as to the accuracy or completeness of information
obtained from or compiled by others.

We appreciate this opportunity to be of service. Should you have any questions or concerns regarding this
letter, please do not hesitate to contact our office.

Sincerely,

LGC Geotechnical, Inc.

s

Tim Lawson, CEG 1821, GE 2626
Geotechnical Engineer

Kevin Dyekman, CEG 2595
Project Geologist

ENGINEERING
GEOLOGIST

EXP 2/2
KAD/TJL/aca RIES(1B

Attachments: References
Figure 1 — Site Location Map
Figure 2 — Infiltration Test Location Map
Field Infiltration Test Data

Distribution:  (5) Addressee (4 wet-signed and 1 electronic)
(1) Hunsaker and Associates (via email)
Attn: Mr. Doug Staley
(1) CASC Engineering and Consulting (via email)
Attn: Mr. Glenn Budd

Project No. 13208-01 Page 3 January 27, 2016
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Infiltration Test Data Sheet

LGC Geotechnical, Inc

131 Calle Iglesia Suite 200, San Clemente, CA 92672

Project Name:
Project Number:
Date:

Boring Number:

Arantine Hills

13208-01

1/21/2016

1-1(B)

Test hole dimensions (if circular)
Boring Depth (feet)*: 2

Boring Diameter (inches): 9

Pipe Diameter (inches): -

*measured at time of test

Pre-Test (Sandy Soil Criteria)*

tel. (949) 369-6141

Test pit dimensions (if rectangular)
Pit Depth (feet):
Pit Length (feet):

Pit Breadth (feet):

Greater Th Equal
Trial No Start Time Stop Time Time Interval | Initial Depth to Final Depth Total Change in reater tzn SRes
' (24:HR) (24:HR) (min) Water (feet) to Water (feet) | Water Level (feet)
0.5 feet (yes/no)
1 7:36 8:01 25.0 0.95 1.56 0.61 YES
2 8:03 8:28 25.0 0.88 1.54 0.66 YES

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve measurements per hole over at least six hours
(approximately 30 minute intervals) with a precision of at least 0.25 inches

Main Test Data

Trial No. Start Time Stop Time Time Interval, | Initial Depth to Final Depth to Change in Water Tested Infiltration
(24:HR) (24:HR) At (min) Water, D, (feet) | Water, Ds(feet) Level, AD (feet) Rate (in/hr)
1 8:27 8:37 10.0 0.88 1.37 0.49 6.2
2 8:38 8:48 10.0 0.80 1.40 0.6 7.4
3 8:49 8:59 10.0 0.90 1.38 0.48 6.2
4 9:00 9:10 10.0 0.83 1.39 0.56 7.0
5 9:11 9:21 10.0 0.85 1.41 0.56 7.1
6 9:23 9:33 10.0 0.84 1.42 0.58 7.4
7
8
9
10
11
12
Tested Infiltration Rate (not including a factor of safety) 7.4
Sketch: Notes:
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Infiltration Test Data Sheet

LGC Geotechnical, Inc

131 Calle Iglesia Suite 200, San Clemente, CA 92672

Project Name:
Project Number:
Date:

Boring Number:

Arantine Hills

13208-01

1/21/2016

1-2(B)

Test hole dimensions (if circular)

Boring Depth (feet)*:
Boring Diameter (inches):

2.5
10

Pipe Diameter (inches): -

*measured at time of test

Pre-Test (Sandy Soil Criteria)*

tel. (949) 369-6141

Test pit dimensions (if rectangular)
Pit Depth (feet):
Pit Length (feet):

Pit Breadth (feet):

Greater Th Equal
Trial No Start Time Stop Time Time Interval | Initial Depth to Final Depth Total Change in reater tzn Ses
' (24:HR) (24:HR) (min) Water (feet) to Water (feet) | Water Level (feet)
0.5 feet (yes/no)
1 7:40 8:05 25.0 0.80 2.50 1.7 YES
2 8:10 8:35 25.0 0.95 2.50 1.55 YES

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve

Main Test Data

Trial No. Start Time Stop Time Time Interval, | Initial Depth to Final Depth to Change in Water Tested Infiltration
(24:HR) (24:HR) At (min) Water, D, (feet) | Water, Ds(feet) Level, AD (feet) Rate (in/hr)
1 10:30 10:40 10.0 1.55 2.50 0.95 20.9
2 10:41 10:44 3.0 1.40 2.02 0.62 31.1
3 10:45 10:48 3.0 1.37 2.00 0.63 30.8
4 10:49 10:52 3.0 1.40 1.97 0.57 27.9
5 10:54 10:57 3.0 1.39 2.01 0.62 30.7
6 10:59 11:02 3.0 1.44 1.99 0.55 27.7
7
8
9
10
11
12
Tested Infiltration Rate (not including a factor of safety) 27.7
Sketch: Notes:

All Water Swept Away During Pre-Test. Adjusted
Observation Time in Order to Achieve More Accurate
Rates. All Water Sweeps Away in Under 10 Minutes.
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Infiltration Test Data Sheet

LGC Geotechnical, Inc

131 Calle Iglesia Suite 200, San Clemente, CA 92672

Project Name:
Project Number:
Date:

Boring Number:

Arantine Hills

13208-01

1/21/2016

1-3(B)

Test hole dimensions (if circular)

Boring Depth (feet)*:
Boring Diameter (inches):

1.8
12

Pipe Diameter (inches): -

*measured at time of test

Pre-Test (Sandy Soil Criteria)*

tel. (949) 369-6141

Test pit dimensions (if rectangular)
Pit Depth (feet):
Pit Length (feet):

Pit Breadth (feet):

Greater Th Equal
Trial No Start Time Stop Time Time Interval | Initial Depth to Final Depth Total Change in reater tzn Ses
' (24:HR) (24:HR) (min) Water (feet) to Water (feet) | Water Level (feet)
0.5 feet (yes/no)
1 11:05 11:30 25.0 0.30 1.80 1.5 YES
2 11:30 11:55 25.0 0.46 1.80 1.34 YES

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve

Main Test Data

Trial No. Start Time Stop Time Time Interval, | Initial Depth to Final Depth to Change in Water Tested Infiltration
(24:HR) (24:HR) At (min) Water, D, (feet) | Water, Ds(feet) Level, AD (feet) Rate (in/hr)
1 11:56 12:06 10.0 0.55 1.80 1.25 25.7
2 12:07 12:12 5.0 0.40 0.95 0.55 14.4
3 12:13 12:18 5.0 0.55 1.00 0.45 12.7
4 12:21 12:26 5.0 0.60 0.98 0.38 10.9
5 12:27 12:32 5.0 0.44 0.97 0.53 14.2
6 12:33 12:38 5.0 0.45 0.95 0.5 13.3
7 12:39 12:44 5.0 0.44 0.96 0.52 13.9
8
9
10
11
12
Tested Infiltration Rate (not including a factor of safety) 13.9
Sketch: Notes:

All Water Swept Away During Pre-Test. Adjusted
Observation Time in Order to Achieve More Accurate
Rates. All Water Sweeps Away in Under 10 Minutes.
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July 22,2019 Project No. 19080-01

Mr. Glen Powles

Bedford Marketplace, LLC
5780 Fleet Street, Suite 225
Carlsbad, California 92008

Subject: Preliminary Geotechnical Evaluation for Proposed Bedford Marketplace, Tracts
37030, 36294, and 37644, Corona, California

In accordance with your request, LGC Geotechnical, Inc. has prepared this preliminary geotechnical
evaluation report for the proposed Bedford Marketplace, Tracts 37030, 36294, and 37644, located in the
City of Corona, California. This report summarizes our findings, conclusions, and preliminary
recommendations with regards to the proposed development.

If you should have any questions regarding this report, please do not hesitate to contact our office. We
appreciate this opportunity toHERISERVICE.

Respectfully,

Q
&R No. 1821
CERTIFIED

GEOLOGIST
EXP. 2/29/20

Tim Lawson, CEG 1821, GE 2626
Geotechnical Engineer

(evin Dyekman, CEG 2595
roject Geologist

KAD/TJL/amm
Distribution: (1) Addressee (electronic copy)

(3) Hunsaker & Associates (1 electronic & 2 wet-signed copies)
Attn: Paul Huddleston

) 131 Calle Iglesia, Suite 200, San Clemente, CA 92672 73 (949) 369-6141 () www.lgcgeotechnical.com
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1.0 INTRODUCTION

1.1 Site Description

The entire Bedford development includes Tracts 37030, 36294, and 37644 and encompasses
approximately 275 acres of land at the foothills of the Santa Ana Mountains near the southern
boundary of the City of Corona, Riverside County, California. In general, the site is bound by the
Eagle Glen Specific Plan development on the north and west, by the existing residential lots to the
south, and by Interstate 15 to the east.

Ascending slopes up to approximately 90 feet in height with varying slope ratios ranging from
approximately 1.25:1 to 3:1 (horizontal to vertical) are present near the northern boundary of
the site. In addition, steep bluffs associated with the Bedford Canyon Wash with varying slope
ratios ranging from approximately 1:1 (horizontal to vertical) to near vertical are generally
located near the southern boundary of the site. In general, the site can be divided into two basic
regions based on topography. The lower-lying Bedford Canyon Wash area in the central and
northern portion of the site and the elevated regions above the bluffs in the southern and eastern
portions of the site.

The proposed Bedford Marketplace site is located in the lower-lying Bedford Canyon Wash area
at the eastern boundary of the Bedford development and includes an additional parcel owned by
the Riverside County Transportation Commission (RCTC). The proposed Bedford Marketplace
combines the approximately 10-acre Bedford commercial parcel with the 17.85-acre RCTC parcel
resulting in an approximately 27.85-acre area for commercial development. In general, Bedford
Marketplace is bound by Eagle Glen Parkway/Cajalco Road to the north, Interstate 15 to the east,
a flood control channel to the south, and Bedford Canyon Road to the west (Figure 1 - Site
Location Map).

1.2 Background

Recommendations regarding remedial grading for the entire Bedford development, previously
known as Arantine Hills, were provided by LGC Geotechnical (2014 & 2015). These
recommendations were based on mass grading and stockpile plans prepared by CASC (2014 &
2015) and preliminary rough grading plans for Phase 1 prepared by Hunsaker & Associates
(2015). Rough grading of Phase 1 began in October 2016 and was essentially completed in May
2017. Subsequent postgrading and construction operations for the backbone streets including
Clementine Way, Hudson House Drive, and Bedford Canyon Road have also been completed.

Remedial removals and fill placement for portions of the Bedford Marketplace area were
completed as a part of the Phase 1 rough grading operations. This was performed in order to
facilitate the construction of backbone utilities, roadways, a basin, and a pump station adjacent to
the subject commercial site. In general, remedial removals and fill placement to near design
grades were completed for the Bedford commercial area and the RCTC parcel remains
undeveloped (Sheet 1 - Geotechnical Map).
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1.3 Project Description

The conceptual grading plan (Hunsaker, 2019) indicates relatively shallow cuts and fills with
intermediate slopes on the order of approximately 20 feet in height to achieve design grades.
Based on our review of the Bedford Marketplace conceptual site plan (MCG, 2019) the
development will consist of restaurant and retail buildings, a gas station, a hotel, and
associated parking improvements.

The conceptual grading plan prepared by Hunsaker & Associates (2019) is utilized as the base
map for our Geotechnical Map (Sheet 1). It is our understanding that the provided grading plan
is preliminary and changes to design grades are anticipated. The recommendations provided
herein are to be based on the ultimate rough grade design. The rough grading plan should be
reviewed by this office in order to verify or adjust the geotechnical recommendations provided
herein.
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2.1

2.2

2.0 GEOTECHNICAL CONDITIONS

Regional Geology

The subject site is located along the northeastern flank of the Santa Ana Mountains, just north
of the Elsinore-Temecula basin, within the Peninsular Ranges Geomorphic Province. In this
area, the Santa Ana Mountains are composed of a core of metamorphic rocks of the Bedford
Canyon Formation with lesser amounts of volcanic rock. Erosion has led to a series of sub-
parallel canyons travelling out of the mountains. The material eroded from the mountains has
formed a series of coalescing older alluvial fans, also referred to as older alluvial deposits.
Subsequently these older fan deposits have been eroded by a series of younger drainage
courses. The subject site is located in one of these younger drainages known as the “Bedford
Canyon Wash”. Additionally, the Elsinore Fault Zone located at the base of the eastern flank of
the Santa Ana Mountains is considered a major active fault zone and is regionally part of the
San Andreas Fault system. The San Andreas Fault system distributes right-lateral movement
across the North American and Pacific Plates.

Site-Specific Geology

The majority of the site is located on alluvial deposits of the Bedford Canyon Wash with isolated
zones of undocumented artificial fill associated with existing dirt roads from previous site
operations. Some areas within the Bedford Marketplace commercial area have been subject to
remedial grading resulting in the presence of compacted artificial fill.

2.2.1 Artificial Fill, Undocumented (Not Mapped)

Undocumented fill soils were encountered in localized areas within the subject site.
These fill soils are presumed to be related to agricultural activities and the grading of
dirt roads throughout the site. Undocumented fill is considered to have variable lateral
extents and is anticipated to only extend approximately 2 feet below the existing
ground surface. Undocumented fill soils were not mapped.

2.2.2 Artificial Fill (Symbol - Af)

Phase 1 rough grading operations included remedial removals and fill placement to
near design grades within the Bedford commercial parcel. As a result, compacted
artificial fill is present adjacent to Bedford Canyon Road and the existing detention
basin. These fill materials were derived from onsite alluvial soils and consist of a
mixture of gravel, sand, and minor amounts of silt and clay. These materials were
placed with geotechnical observation and testing provided by LGC Geotechnical and are
considered suitable to support proposed structures and/or additional fill soils.

Project No. 19080-01 Page 5 July 22,2019



2.3

24

2.2.3 Quaternary Alluvial Deposits (Symbol — Qal)

The alluvial deposits encountered during previous subsurface exploration (Appendix A)
and Phase 1 rough grading generally consisted of interbedded layers of predominately
sand and gravel with varying amounts of silt, cobbles and minor amounts of clay.
Apparent density of these materials generally ranged from medium dense to very
dense, increasing in depth. The alluvial deposits are present in the area of the RCTC
parcel and are underlying the previously placed artificial fill (Af).

Groundwater

Groundwater and/or seepage was not encountered during rough grading of Phase 1 or during
previous subsurface eploration (Appendix A). Groundwater is not considered to be an issue
during site grading and development.

Seasonal fluctuations of groundwater elevations should be expected over time. In general,
groundwater levels fluctuate with the seasons and local zones of perched groundwater may be
present due to local seepage caused by irrigation and/or recent precipitation. Local perched
groundwater conditions or surface seepage may develop once site development is completed.

Seismic Design Criteria

The site seismic characteristics were evaluated per the guidelines set forth in Chapter 16,
Section 1613 of the 2016 California Building Code (CBC). Representative site coordinates of
latitude 33.8191 degrees north and longitude -117.5199 degrees west were utilized in our
analyses. Please note that these coordinates are considered representative of the site for
preliminary planning purposes. The maximum considered earthquake (MCE) spectral response
accelerations (Sus and Su1) and adjusted design spectral response acceleration parameters (Sps
and Sp1) for Site Class D are provided in Table 1 on the following page.
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TABLE 1

Seismic Design Parameters

Selected Parameters from 2016 CBC,
Section 1613 - Earthquake Loads

Site Class per Chapter 20 of ASCE 7 D
Risk-Targeted Spectral Acceleration for

Seismic Design Values

Short Periods (Ss)* 2.3528
Risk-Targeteq Spectral Accelerations for 0.918g
1-Second Periods (S1)*

Site Coefficient F, per Table 1613.3.3(1) 1.0
Site Coefficient F, per Table 1613.3.3(2) 1.5
Site Modified Spectral Acceleration for

Short Periods (Swus) for Site Class D 2.352

[Note: Sus = FaSs]

Site Modified Spectral Acceleration for 1-
Second Periods (Sw1) for Site Class D 1.378g
[Note: Sm1 = FySq]

Design Spectral Acceleration for Short
Periods (Spbs) for Site Class D 1.568g
[Note: Sps = (2/3)Swms]

Design Spectral Acceleration for 1-Second
Periods (Sp1) for Site Class D 0.918g
[Note: Sp1 = (2/3)51\/11]

Mapped Risk Coefficient at 0.2 sec Spectral
Response Period, Crs (per ASCE 7)

Mapped Risk Coefficient at 1 sec Spectral
Response Period, Cr1 (per ASCE 7)

* From SEAOC, 2018

0.948

0.937

Section 1803.5.12 of the 2016 CBC (per Section 11.8.3 of ASCE 7) states that the maximum
considered earthquake geometric mean (MCE¢) Peak Ground Acceleration (PGA) should be
used for liquefaction potential. The PGAw for the site is equal to 0.892g.

2.5 Faulting and Seismic Hazards

The subject site is not located within a State of California Earthquake Fault Zone (i.e., Alquist-
Priolo Earthquake Fault Act Zone) and no active faults are known to cross the site (CDMG,
2000). A fault is considered “active” if evidence of surface rupture in Holocene time (the last
approximately 11,650 years) is present. The possibility of damage due to ground rupture is
considered low since no active faults are known to cross the site.
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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, and dynamic settlement. These secondary effects of seismic
shaking are a possibility throughout the Southern California region and are dependent on the
distance between the site and causative fault and the onsite geology. The closest major active
faults that could produce these secondary effects include the Elsinore, San Jacinto, and San
Andreas Faults, among others. A discussion of theses secondary effects is provided in the
following sections.

2.5.1 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. Furthermore, dynamic
settlement of dry sands can occur as the sand particles tend to settle and densify as a
result of a seismic event.

Based on the lack of shallow groundwater (greater than 65 feet below ground surface)
and anticipated geotechnical conditions subsequent to rough grading (compacted
artificial fill overlying dense alluvial deposits) the potential for liquefaction to impact the
site is considered very low.

2.5.2 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 may
cause large horizontal displacements and such movement typically damages pipelines,
utilities, bridges, and structures.

Due to the low potential for liquefaction, the potential for lateral spreading is
considered very low.
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2.6 Landslides

Review of readily available geologic resources and field observations of the surficial conditions
do not indicate the presence of landslides on the site or in the immediate vicinity. In general,
the site consists of relatively flat-lying alluvial deposits which are not considered susceptible to
landslides, seismically-induced landslides, or other mass wasting processes (debris flows,
rockfalls, etc.).

2.7 Expansion Potential

Based on the results of previous laboratory testing, site soils are anticipated to have a “Very
Low” to “Medium” expansion potential. Final expansion potential of site soils should be
determined at the completion of grading. Results of expansion potential testing at finish grades
will be utilized to confirm final foundation design.

2.8  Qversized Material
Minor amounts of oversized material (material larger than 12 inches in maximum dimension)
were encountered during previous subsurface exploration (Appendix A) and Phase 1 rough

grading operations. Recommendations for the appropriate handling of oversized material are
provided in our General Earthwork & Grading Specifications for Rough Grading (Appendix D).

2.9  Rippability

In general, the undocumented fill, artificial fill, and Quaternary Alluvial soils are anticipated to be
rippable with heavy equipment (Caterpillar D-9 or equivalent).
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3.0 CONCLUSIONS

Based on the results of our knowledge of the subject site, it is our opinion that the proposed
improvements are feasible from a geotechnical standpoint, provided that the recommendations
contained in the following sections are incorporated during site grading and development. A summary of
our geotechnical conclusions are as follows:

o  The near-surface onsite soils are not considered suitable for support of the planned development
and will need to be removed and replaced with compacted fill materials. Removal recommendations
are provided below in Section 4.1.

o Artificial fill soils placed with geotechnical observation and testing provided by LGC Geotechnical
and are considered suitable to support proposed structures and/or additional fill soils. Minor
reprocessing recommendations for these soils are provided below in Section 4.1.

« Groundwater and/or seepage was not encountered during rough grading of Phase 1 or during
previous subsurface evaluations (Appendix A). Groundwater is not considered to be an issue during
site grading and development.

o The subject site is not located within a State of California Earthquake Fault Zone (i.e., Alquist-
Priolo Earthquake Fault Act Zone) and no active faults are known to cross the site (CDMG, 2000).
Therefore, the possibility of damage due to ground rupture is considered low.

o  The main seismic hazard that may affect the site is ground shaking from one of the active regional
faults. The subject site will likely experience strong seismic ground shaking during its design life.

« Based on the lack of shallow groundwater (greater than 65 feet below ground surface) and
geotechnical conditions subsequent to rough grading (compacted artificial fill overlying dense
alluvium) the potential for liquefaction to impact the site is considered very low.

« Review of readily available geologic resources and field observations of the surficial conditions do
not indicate the presence of landslides on the site or in the immediate vicinity. Topographically,
the site is relatively flat-lying and is not considered susceptible to landslides, seismically-induced
landslides, or other mass wasting processes (debris flows, rock falls, etc.).

« Based on the results of laboratory testing, site soils are anticipated to have “Very Low” to “Medium”
expansion potential. Final design expansion potential must be determined at the completion of
grading operations.

. In general, the undocumented fill, artificial fill, and Quaternary Alluvial soils are anticipated to be
rippable with heavy equipment (Caterpillar D-9 or equivalent).

«  We anticipate that the onsite soils generated from excavations will be generally suitable for re-use
as compacted fill, provided they are relatively free of rocks larger than 12 inches in maximum
dimension, construction debris, and significant organic material.

o It is our understanding that the conceptual grading plan (Hunsaker, 2019) is preliminary and
changes to design grades are anticipated. The rough grading plan should be reviewed by this
office in order to verify or adjust the geotechnical recommendations provided herein.

« Proposed slopes are to be constructed in accordance with recommendations provided herein.
Subsequent to construction, the proposed slopes are anticipated to be both grossly and surficially
stable.
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4.0 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 owner.

It should be noted that the following geotechnical recommendations are intended to provide sufficient
information to develop the site in general accordance with the 2016 CBC requirements. With regard to
the possible 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.

4.1 Site Earthwork

Rough grading is anticipated to include remedial earthwork, excavation of cut areas, and
placement of compacted fill to design grades. We recommend that earthwork onsite be
performed in accordance with the following recommendations, the 2016 CBC/City of Corona
requirements, and the General Earthwork and Grading Specifications for Rough Grading included
in Appendix D. In case of conflict, the following recommendations shall supersede those included
in Appendix D.

4.1.1 Site Preparation

Prior to the grading of areas to receive structural fill or engineered structures, these areas
should be cleared of surface obstructions and unsuitable material (such as undocumented
fill, colluvium, and topsoil). Vegetation and debris should be removed and properly
disposed of offsite. Holes resulting from the removal of buried obstructions, which extend
below proposed removal bottoms, should be replaced with suitable compacted fill
material.
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4.1.2 Removal Depths

All unsuitable and potentially compressible materials not removed by design cuts should
be excavated to competent materials and replaced with compacted fill soils. In general,
this includes all existing undocumented artificial fill, residual soil, and upper portions of
the previously placed compacted fill and alluvial deposits. Removals specific to the
differing types of soils are summarized below.

Previously Placed Artificial Fill: Portions of the Bedford Marketplace area were partially
graded during Phase 1 rough grading operations in order to facilitate the construction of
the backbone roadways and improvements. LGC Geotechnical provided observation and
testing services during the Phase 1 rough grading operations. Removal bottoms achieved
during Phase 1 grading were observed and accepted prior to the placement of compacted
fill soils. The previously placed compacted fill (Map Symbol - Af) are considered suitable
to support proposed structures and/or additional fill placement. It is recommended that
the upper 1-foot of the previously placed fill soils be removed and replaced with
compacted fill soils in order to remove any weathered or desiccated materials.

Alluvial Deposits: Alluvial deposits (Map Symbol - Qal) are generally located in the area of
the RCTC parcel in the eastern portion of the subject site. It is anticipated that the upper
approximately 5 feet of the alluvial deposits will be loose, weathered, and/or desiccated
and should be removed and replaced with compacted artificial fill soils.

In general, removal depths are estimated to range between approximately 1 to 5 feet
below existing grade as outline above. Estimated removal depths are depicted on the
Geotechnical Map (Sheet 1). Localized areas of deeper removals should be anticipated
during grading. Removal bottoms should be extended laterally in order to support a 1:1
(horizontal to vertical) projection away from proposed structures or improvements. The
actual depths and lateral extents of removals will be determined by the geotechnical
consultant during grading based on the actual subsurface conditions encountered.

Several methods will be utilized in determining the suitability of the material observed
in the removal bottom excavations. Observation of material, proof rolling, probing, and
occasional field density testing of the removal bottoms shall be performed by a field
technician and/or field geologist to verify removal bottom suitability. When field
density test data is utilized for the approval of a removal bottom, an in-place relative
compaction of 85 percent or greater and/or a degree of saturation of 85 percent or
greater will be considered suitable.

4.1.3 Over-Excavation

In order to provide a uniform fill blanket beneath proposed structures, it is recommended
that design cut and cut/fill transition pads be over-excavated a minimum of 3 feet below
ultimate finish pad grade based on the future rough grading design. A maximum 3:1
differential fill thickness underneath individual lots should be maintained in order to
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reduce the potential for future differential settlement. Over-excavation should extend
laterally a minimum of 5 feet beyond proposed building footprints.

Streets in design cut areas should be over-excavated a minimum of 2 feet below design
subgrade elevations. In addition, retaining wall footings located on cut or a cut/fill
transition should be over-excavated a minimum of 2 feet below and 2 feet beyond the
edges of the proposed footings.

It is our opinion that utility excavations may be completed utilizing typical heavy
machinery. The native soils at the site are generally uncemented alluvial soils (Class “C”
per Cal OSHA) and are anticipated to be unstable when excavated vertically, see Section
4.1.5. At the owner’s discretion the streets could be overexcavated, such that utility
trenches will then be excavated through compacted fill soils. If desired, it is recommended
that the street overexcavation extend approximately 2-foot below the lowest utility.

Over-excavations/undercuts must be confirmed and mapped by the geotechnical
consultant prior to subsequent fill placement. The actual depth and lateral extents of over-
excavation should be determined by the geotechnical consultant during grading based on
the actual subsurface conditions encountered. Please note that some estimated removals
in the western portion of the site may extend deeper than the recommended over-
excavation in order to remove unsuitable materials.

4.1.4 Removal Bottoms and Subgrade Preparation

In general, removal bottoms, over-excavation bottoms, and areas to receive compacted
fill should be scarified to a minimum depth of 6 to 8 inches, brought to a near-optimum
moisture condition (generally within optimum and 2 percent above optimum moisture
content) and re-compacted per project requirements.

Removal bottoms, over-excavation/undercut bottoms, and areas to receive fill should
be observed and accepted by the geotechnical consultant prior to fill placement.

4.1.5 Temporary Excavations

Temporary excavations should be performed in accordance with project plans,
specifications, and applicable Occupational Safety and Health Administration (OSHA)
requirements. Excavations should be laid back or shored in accordance with OSHA
requirements before personnel or equipment are allowed to enter. The majority of site
alluvial soils are anticipated to be OSHA Type “C” soils. Soil conditions should be regularly
evaluated during construction to verify conditions are as anticipated. The contractor shall
be responsible for providing the “competent person” required by OSHA standards to
evaluate the soil conditions. Close coordination with the geotechnical consultant should
be maintained to facilitate construction while providing safe excavations. Excavation
safety is the sole responsibility of the contractor.

Vehicular traffic, stockpiles, and equipment storage should be set back from the perimeter
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of excavations a minimum distance equivalent to a 1:1 projection from the bottom of the
excavation or 5 feet, whichever is greater. Once an excavation has been initiated, it
should be backfilled as soon as practical. Prolonged exposure of temporary excavations
may result in some localized instability. Excavations should be planned so that they are
not initiated without sufficient time to shore/fill them prior to weekends, holidays, or
forecasted rain.

4.1.6 Material for Fill

From a geotechnical perspective, the onsite soils are generally considered suitable for use
as general compacted fill, provided they are screened of construction debris, any
oversized material (12 inches in greatest dimension), and significant organic content.
From a geotechnical perspective, compacted fill with an average organic content less than
2 percent is generally not considered significant. Any oversized material (greater than 12
inches in maximum dimension) encountered must be appropriately handled as outlined
in Appendix D.

From a geotechnical viewpoint, any required import soils (excluding retaining wall
backfill import) should consist of clean, relatively granular soils of Low expansion
potential (expansion index 50 or less based on ASTM D4829) and no particles larger than
3 inches in greatest dimension. Source samples of planned importation should be
provided to the geotechnical consultant for laboratory testing a minimum of 10 working
days prior to any planned importation.

Retaining wall backfill should consist of sandy soils with a maximum of 35 percent fines
(passing the No. 200 sieve) per American Society for Testing and Materials (ASTM) Test
Method D1140 (or ASTM D6913/D422) and a Very Low expansion potential (EI of 20 or
less per ASTM D4829). Soils should also be screened of organic materials, construction
debris, and any material greater than 3 inches in maximum dimension. Portions of the
onsite soil may not be suitable for retaining wall backfill due to their fines content (i.e., silt
and clay content) and expansion potential. Therefore, either select grading and
stockpiling and/or import of suitable soils meeting the criteria outlined above will be
required.

Aggregate base should conform to the requirements of Section 200-2 of the Standard

Specifications for Public Works Construction (“Greenbook”) for untreated base materials,
Caltrans Class 2 aggregate base and/or the County of Riverside requirements.

4.1.7 Fill Placement and Compaction

Material to be placed as fill should be brought to near optimum moisture content
(generally within optimum and 2 percent above optimum moisture content) and
compacted to at least 90 percent relative compaction (per ASTM D1557). Moisture
conditioning of site soils will be required in order to achieve adequate compaction. Due to
the granular nature of the site soils, pre-watering the site prior to grading may be
beneficial. The optimum lift thickness to produce a uniformly compacted fill will depend
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on the type and size of compaction equipment used. In general, fill should be placed in
uniform lifts not exceeding 8 inches in compacted thickness. Each lift should be
thoroughly compacted and accepted prior to subsequent lifts. Generally, placement and
compaction of fill should be performed in accordance with local grading ordinances with
observation and testing performed by the geotechnical consultant.

Fill placed on any slopes greater than 5:1 (horizontal to vertical) inclination should be
properly keyed and benched into firm and competent soils as it is placed in lifts. During
backfill of temporary excavations, fill should be properly benched into firm and
competent soils as it is placed in lifts and compacted.

Slope face compaction must be achieved by the contractor by overfilling the slope face a
minimum of 2 feet and cutting back to design finish grades or by other acceptable
methods.

Aggregate base material should be compacted to a minimum of 95 percent relative
compaction at or slightly above optimum moisture content per ASTM D1557. Subgrade
below aggregate base should be compacted to a minimum of 90 percent relative
compaction at or slightly above optimum moisture content per ASTM D1557.

4.1.8 Shrinkage and Bulking

Volumetric changes in earth quantities will occur when excavated onsite earth materials
are replaced as properly compacted fill. The following is an estimate of shrinkage factors
for the various geologic units found onsite. These estimates are based on in-place
densities of the various materials and on the estimated average degree of relative
compaction that will be achieved during grading.

TABLE 2

Estimated Shrinkage

. Estimated
Soil Type Allowance Range
Artificial Fill (Af) Shrinkage /Bulk +/- 5%
Alluvial Deposits (Qal) - Upper 4 Feet Shrinkage 10to 15%
Alluvial Deposits (Qal) - Below 4 Feet Shrinkage 0to 10%

Subsidence due to earthwork equipment is expected to be on the order of 0.1-foot. It
should be stressed that these values are only estimates and that actual shrinkage factors
are extremely difficult to predict. The effective shrinkage of onsite soils will depend
primarily on the type of compaction equipment and method of compaction used onsite by
the contractor. The above shrinkage estimates are intended as an aid for others in
determining preliminary earthwork quantities. However, these estimates should be used
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4.1.9

with some caution since they are not absolute values.

If importing/exporting a large volume of soils is not considered feasible or economical, we
recommend a balance area be designated onsite that can fluctuate up or down based on
the actual volume of soil. We recommend a “balance” area that can accommodate on the
order of 5 to 10 percent (plus or minus) of the total grading volume be considered.

Volumetric changes based on quantities from previous grading activities (Phase 1,
Channel, etc.) should also be reviewed and taken into consideration.

Trench and Retaining Wall Backfill and Compaction

The onsite soils may generally be suitable as trench backfill, provided the soils are
screened of rocks and other material greater than 6 inches in diameter and organic
matter. If trenches are shallow or the use of conventional equipment may result in
damage to the utilities, sand having a sand equivalent (SE) of 30 or greater (per California
Test Method [CTM] 217) may be used to bed and shade the pipes. Sand backfill within the
pipe bedding zone may be densified by jetting or flooding and then tamped to ensure
adequate compaction. Subsequent trench backfill should be compacted in uniform thin
lifts by mechanical means to at least a minimum 90 percent relative compaction (per
ASTM D1557). It is our understanding that the upper 3 feet of trench backfill below
proposed street subgrade is to be compacted to a minimum 95-percent relative
compaction in accordance with requirements set forth by the City of Corona.

Retaining wall backfill should consist of sandy soils as outlined in the preceding Section
4.1.6. The limits of select sandy backfill should extend at minimum % the height of the
retaining wall or the width of the heel (if applicable), whichever is greater, refer to Figure
2 (rear of text). Retaining wall backfill soils should be compacted in relatively uniform
thin lifts to at least 90 percent relative compaction (per ASTM D1557). Jetting or flooding
of retaining wall backfill materials should not be permitted.

A representative from LGC Geotechnical should observe and test the backfill to verify
compliance with the project recommendations.

4.2 Slope Stability

4.2.1

Cut Slopes

Stabilization fills should be constructed on proposed cut slopes over 5 feet in height in
accordance with the detail provided in Appendix D. Keyway widths should be a minimum
of 15 feet wide. Keyways should be a minimum of 2 feet deep, determined from the lowest
toe-of-slope elevation, and tilted back towards the heel a minimum 2 percent or 1-foot
(whichever is greater).

Stabilization fill backcuts should be excavated so that at least a minimum 15-foot fill width
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is maintained for the entire height of the stability fill slope. In general, backcuts should be
excavated at a maximum 1.5:1 (horizontal to vertical) inclination. Properly outletted back
drains should be constructed along stabilization fill backcuts in accordance with the
General Earthwork and Grading Specifications for Rough Grading included in Appendix D.
Flatter backcut inclinations may be required based on observed conditions during
grading. The backcuts should not be initiated prior to forecasted rain or be left open for
extended periods of time.

Backcuts and keyway excavations must be geologically mapped by the geotechnical
consultant during excavation to confirm the anticipated conditions. If adverse
conditions are exposed, additional analysis and/or remediation measures may be
required. The grading contractor must trim the backcuts with a slope board to remove
loose material to allow for confirmational mapping. Updated and/or revised
geotechnical recommendations may be required based on observed conditions.

4.2.2 Fill Slopes

Design fill slopes depicted on the grading study (Hunsaker, 2019) are anticipated to be
both grossly and surficially stable as designed provided they are constructed in
accordance with the General Earthwork and Grading Specifications for Rough Grading
included in Appendix D and properly maintained subsequent to construction (Section
4.2.3). Fill slopes should be constructed with a maximum slope ratio of 2:1 (horizontal
to vertical). Slope faces should also be compacted to project recommendations. To
improve surficial stability, vegetation specified by the landscape architect should be
established on the slope face as soon as it is practical.

4.2.3 Slope Maintenance Guidelines

It is recommended that any graded slopes be planted with groundcover vegetation as
soon as practical to protect against erosion by reducing runoff velocity. Deep-rooted
vegetation that requires little water and is able to survive local climate conditions
should also be established to protect against surficial slumping. Under no
circumstances should slopes be allowed to be bare of vegetation. Landscape vegetation
must not be “trimmed” to root structures leaving no protection of the slopes. Irrigation
levels should be kept to the minimum level necessary to establish healthy plant growth.
Slopes must not be overwatered. If automatic sprinklers are used, they must be
adjusted during periods of rainfall. A landscape professional must be consulted for
landscape recommendations.

A program for the elimination of burrowing animals in both native and graded slope
areas must be established to protect slope stability by reducing the potential for surface
water to penetrate into the slope face. Continuous erosion control, rodent control, and
maintenance are essential to the long-term stability of all slopes. Trenches excavated on
a slope face for utility or irrigation lines and/or for any purpose must be properly
backfilled and compacted to project recommendations to the slope face.
Observation/testing and acceptance by the geotechnical consultant during trench
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backfill are recommended. V-ditches should be inspected and cleared of loose soil
and/or debris on a routine basis, especially prior to and during the rainy season.

4.3 Subdrains

If unanticipated groundwater or areas of potential future groundwater seepage and/or
accumulation are encountered during grading subdrain systems may be recommended by the
geotechnical consultant. Subdrains are to be properly outletted and connected to a suitable
discharge point.

A representative of the project civil engineer should survey the installed subdrains for
alignment and grade prior to fill placement above the subdrains. The location and elevations of
subdrains and subdrain outlets should be recorded on as-built plans and made available to
future homeowners and/or homeowner associations. It is the responsibility of the contractor
to locate and protect subdrain outlets prior to the completion of work.

4.4 Provisional Soil Bearing and Lateral Resistance

An allowable soil bearing pressure of 2,000 pounds per square foot (psf) may be used for the
design of footings having a minimum width of 12 inches and a minimum embedment of 24 inches
below lowest adjacent ground surface. This value may be increased by 300 psf for each additional
foot of embedment or 100 psf for each additional foot of foundation width to a maximum value of
2,500 psf. In addition, an allowable soil bearing pressure of 1,200 psf may be used for a mat post-
tensioned slab a minimum of 6 inches below lowest adjacent grade. These allowable bearing
pressures are applicable for level (ground slope equal to or flatter than 5H:1V) conditions only.
Bearing values indicated are for total dead loads and frequently applied live loads and may be
increased by 3 for short duration loading (i.e, wind or seismic loads). These values are
presented under the assumption that the soils surrounding the foundation will remain intact. For
shallow foundations with less than approximately 24 inches of embedment, we recommend that
homeowners be advised not to excavate adjacent to their foundations. In addition, shallow
foundations with less than approximately 24 inches of embedment have a greater potential of
moisture migrating beneath the slab from outside sources.

In utilizing the above-mentioned allowable bearing capacity and provided our earthwork
recommendations are implemented, total foundation settlement due to soil and structural loads
is anticipated to be on the order of 2 inches. Differential settlement may be taken as half of the
total settlement (i.e., 1-inch over a horizontal span of 40 feet).

Resistance to lateral loads can be provided by friction acting at the base of foundations and by
passive earth pressure. For concrete/soil frictional resistance, an allowable coefficient of
friction of 0.35 may be assumed with dead-load forces. An allowable passive lateral earth
pressure of 300 psf per foot of depth (or pcf) to a maximum of 2,500 psf may be used for the
sides of footings poured against properly compacted fill. This passive pressure is applicable for
level (ground slope equal to or flatter than 5H:1V) conditions only. The passive pressure may
be increased by one-third due to wind or seismic forces. We recommend that the upper foot of
passive resistance be neglected if finished grade will not be covered with concrete or asphalt.
Frictional resistance and passive pressure may be used in combination without reduction. The
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4.5

provided allowable passive pressures are based on a factor of safety of 1.5 and may be
increased by one-third for short duration seismic loading conditions.

Lateral Earth Pressures for Retaining Walls

Based on our review, retaining walls up to approximately 8 feet in height are planned for the
subject site. Lateral earth pressures are provided as equivalent fluid unit weights, in pounds per
square foot (psf) per foot of depth or pcf. These values do not contain an appreciable factor of
safety, so the retaining wall designer should apply the applicable factors of safety and/or load
factors during design. A soil unit weight of 130 pcf may be assumed for calculating the actual
weight of soil over the wall footing.

The following lateral pressures presented on Table 3 are for approved onsite soils with a
maximum of 35 percent fines (passing the No. 200 sieve) per American Society for Testing and
Materials (ASTM) Test Method D1140 (or ASTM D6913/D422) and a Very Low expansion
potential (EI of 20 or less per ASTM D4829). The retaining wall designer should clearly indicate
on the retaining wall plans that the backfill material is to be approved onsite soils.

TABLE 3

Lateral Earth Pressures - Select Onsite Backfill

Equivalent Fluid Weight (pcf) | Equivalent Fluid Weight
(pcf)
Condition Level Backfill 2:1 Sloping Backfill
Approved Backfill Material | Approved Backfill Material
Active 40 60
At-Rest 60 93

If the wall can yield enough to mobilize the full shear strength of the soil, it can be designed for
“active” pressure. If the wall cannot yield under the applied load, the earth pressure will be
higher. This would include 90-degree corners of retaining walls. Such walls should be designed
for “at-rest.” The equivalent fluid pressure values assume free-draining conditions. If
conditions other than those assumed above are anticipated, the equivalent fluid pressure
values should be provided on an individual-case basis by the geotechnical engineer. We
recommend retaining walls be provided with construction joints in order to mitigate cosmetic
distress from wall movement.

Surcharge loading effects from any adjacent structures should be evaluated by the retaining
wall designer. In general, structural loads within a 1:1 (horizontal to vertical) upward
projection from the bottom of the proposed retaining wall footing will surcharge the proposed
retaining wall. In addition to the recommended lateral earth pressure, retaining walls adjacent
to streets should be designed to resist a uniform lateral pressure of 100 pounds per square foot
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4.7

(psf) due to normal street vehicle traffic, if applicable. The retaining wall designer should
contact the geotechnical engineer for any required geotechnical input in estimating surcharge
loads.

If required, the retaining wall designer may use a seismic lateral earth pressure increment of 14
pcf. This increment should be applied in addition to the provided static lateral earth pressure
using a triangular distribution with the resultant acting at H/3 in relation to the base of the
retaining structure (where H is the retained height). Per Section 1803.5.12 of the California
Building Code (CBC), the seismic earth pressure is applicable to “structures assigned to Seismic
Design Category D, E, or F in accordance with Section 1613.” This seismic lateral earth pressure is
estimated using the procedure outlined by the Structural Engineers Association of California
(Lew, et al, 2010). The provided seismic lateral earth pressure is for a level backfill condition.
Due to the sensitivity of seismic earth pressures for sloping conditions, the retaining wall
designer should provide the geotechnical engineer with cross sections based on the
configuration of the planned retaining walls in order to estimate the specific seismic increment.

Retaining wall structures should be provided with appropriate drainage and appropriately
waterproofed. To reduce, but not eliminate, saturation of near surface soils (1-foot) in front of
the retaining walls, the perforated subdrain pipe should be located a minimum of 1-foot below
lower adjacent (non-retained) pad grade. The outlet pipe should be sloped to drain to a
suitable outlet. We do not recommend retaining wall outlet pipes be connected to area drains.
If subdrains are connected to area drains, special care and information should be provided to
homeowners to maintain these drains. Typical retaining wall drainage is illustrated in Figure 2.
It should be noted that the recommended subdrain does not provide protection against
seepage through the face of the wall and/or efflorescence. Efflorescence is a white crystalline
powder (discoloration) that results when water containing soluble salts migrates over a period
of time through the face of a retaining wall and evaporates. If such seepage or efflorescence is
undesirable, retaining walls should be waterproofed accordingly to reduce this potential.

Fences and Freestanding Walls

As their name indicates, freestanding walls are those walls not designed to retain soil and/or
water. These walls are generally located at the rear or side yard of lots. To reduce the potential
for unsightly cracks due to differential settlement, we recommend the inclusion of construction
joints at a maximum spacing of 16 feet on-center. This spacing may be altered by the structural
engineer based upon the wall reinforcement. If the soil-moisture content below the wall
foundation varies significantly, some wall movement should be expected. However, movement is
unlikely to cause more than cosmetic distress. Allowable soil bearing values for wall footing
design are provided in Section 4.4 above.

Subsurface Infiltration

Recent regulatory changes have occurred that mandate that storm water be infiltrated below
grade into subsurface soils rather than collected in a conventional storm drain system.
Typically, a combination of methods is implemented to reduce surface water runoff and increase
infiltration including; permeable pavements/pavers for roadways and walkways, directing
surface water runoff to grass-lined swales, retention areas, and/or drywells, etc.
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Project No. 19080-01

It should be noted that collecting and concentrating surface water for the purpose of intentionally
infiltrating below grade, conflicts with the geotechnical engineering objective of directing surface
water away from slopes, structures and other improvements. The geotechnical stability and
integrity of a site is reliant upon appropriately handling surface water.

Infiltration rates were previously estimated for the site in the area of the large basin in the
southeastern portion of the site (LGC Geotechnical, 2016). Estimation of infiltration rates was
performed in general accordance with guidelines set forth by the County of Riverside (2011).
The tested infiltration rates are considered representative of the site soils in the southeast
portion of the site. These tested infiltration rates do not include any factor of safety but have
been normalized to correct the 3-Dimensional flow that occurs within the field test to 1-
Dimensional flow out of the bottom of the boring. The approximate infiltration test locations
are shown on the Geotechnical Map (Sheet 1) and the infiltration test data is summarized in
Table 2 on the following page.

TABLE 4

Summary of Infiltration Testing

Approx. Approx. Infiltration Rate (in/hr.)
. . . Bottom of
Boring/Infiltration Depth . .
. Infiltration
Location Below EG Test Tested Design*
(f) Elevation (ft)
I-1A 9.95 907 3.0 1.0
[-2A 9.85 904 1.0 0.33
I-1B 6 908 7.4 2.5
I-2B 6 908 27.7 9.2
I-3B 4 908 13.9 4.6

*Includes a minimum factor of safety of 3 from Tested Rate per Table 1 - Infiltration Testing
Requirements, County of Riverside Guidelines (2011).

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.

Based on the previous infiltration testing data and our knowledge of the site soils, it is
recommended that a provisional design infiltration rate of 2.0 inches per hour may be utilized for
infiltration systems associated with Bedford Marketplace. The recommended infiltration rate
provided herein shall be verified prior to construction based on final locations and elevations of
proposed infiltration systems.

Control of Surface Water and Drainage Control
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From a geotechnical perspective, we recommend that compacted finished grade soils adjacent
to proposed structures be sloped away from the proposed structures and towards an approved
drainage device or unobstructed swale. Drainage swales, wherever feasible, should not be
constructed within 5 feet of buildings. Where lot and building geometry necessitates that
drainage swales be routed closer than 5 feet to structural foundations, we recommend the use
of area drains together with drainage swales. Drainage swales used in conjunction with area
drains should be designed by the project civil engineer so that a properly constructed and

maintained system will prevent ponding within 5 feet of the foundation. Code compliance of
grades is not the purview of the geotechnical consultant.

Planters with open bottoms adjacent to buildings should be avoided. Planters should not be
designed adjacent to buildings unless provisions for drainage, such as catch basins, liners, and/or
area drains, are made. Overwatering must be avoided.

Geotechnical Plan Review

When available, project plans (grading, foundation, etc.) should be reviewed by LGC Geotechnical
from a geotechnical viewpoint and updated recommendations shall be provided as necessary.
Additional field work may be necessary based on the proposed design.

Geotechnical Observation and Testing

The recommendations provided in this report are based on limited subsurface observations and
geotechnical analysis. The interpolated subsurface conditions should be checked in the field
during construction by a representative of LGC Geotechnical. Geotechnical observation and
testing is required per Section 1705 of the 2016 California Building Code (CBC).

Geotechnical observation and/or testing should be performed by LGC Geotechnical at the
following stages:

o During grading (removal bottoms, fill placement, etc.);
o During retaining wall backfill and compaction;
« During utility trench backfill and compaction;

o After presoaking building pad and other concrete-flatwork subgrades, and prior to
placement of aggregate base or concrete;

o Preparation of pavement subgrade and placement of aggregate base;

o After building and wall footing excavation and prior to placement of steel reinforcement
and/or concrete; and

o When any unusual soil conditions are encountered during any construction operation
subsequent to issuance of this report.
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5.0 LIMITATIONS

Our services were performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable soils engineers and geologists practicing in this or similar localities. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

This report is based on data obtained from limited observations of the site, which have been
extrapolated to characterize the site. While the scope of services performed is considered suitable to
adequately characterize the site geotechnical conditions relative to the proposed development, no
practical evaluation can completely eliminate uncertainty regarding the anticipated geotechnical
conditions in connection with a subject site. Variations may exist and conditions not observed or
described in this report may be encountered during grading and construction.

This report is issued with the understanding that it is the responsibility of the owner, or of his/her
representative, to ensure that the information and recommendations contained herein are brought to
the attention of the other consultants (at a minimum the civil engineer, structural engineer, landscape
architect) and incorporated into their plans. The contractor should properly implement the
recommendations during construction and notify the owner if they consider any of the
recommendations presented herein to be unsafe, or unsuitable.

The findings of this report are valid as of the present date. However, changes in the conditions of a site
can and do occur with the passage of time, whether they be due to natural processes or the works of
man on this or adjacent properties. The findings, conclusions, and recommendations presented in this
report can be relied upon only if LGC Geotechnical has the opportunity to observe the subsurface
conditions during grading and construction of the project, in order to confirm that our preliminary
findings are representative for the site. This report is intended exclusively for use by the client, any
use of or reliance on this report by a third party shall be at such party’s sole risk.

In addition, changes in applicable or appropriate standards may occur, whether they result from
legislation or the broadening of knowledge. Accordingly, the findings of this report may be invalidated
wholly or partially by changes outside our control. Therefore, this report is subject to review and
modification.
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APPENDIX B
FIELD INVESTIGATION

Subsurface Exploration

The site was investigated on January 31, February 1, 4 through 7, and 14 of 2002
and consisted of excavating a total of 31 trenches to depths between 4.5 to 15.0 feet
below the existing ground surface and advancing a total of 23 borings to depths
between 24.0 and 51.1 feet below the existing ground surface. The approximate
locations of the trenches and borings are shown on Enclosures A-7 and A-8, within
Appendix A.

The exploration was conducted using a FORD 555 E backhoe with a 24-inch bucket.
The soil encountered were continuously logged by a geologist from this firm who
visually observed the site, maintained detailed logs of the trenches, obtained disturbed
soil samples for laboratory evaluation and testing, and classified the soils encountered
by visual examination in accordance with the Unified Soil Classification System.

In-place density determinations were conducted at selected levels, within the trenches
utilizing the Nuclear Gauge Method (ASTM D 2922). Disturbed soil samples were
obtained at soil changes and other selected levels within the trenches. The samples
were placed in sealed containers for transport to the laboratory.

The exploration was conducted using a CME-55 drill rig equipped with an 8-inch
diameter hollow stem auger. The soils were continuously logged by a geologist from
this firm who inspected the site, maintained detailed logs of the borings, obtained
undisturbed, as well as disturbed, soil samples for evaluation and testing, and
classified the soils by visual examination in accordance with the Unified Soil
Classification System.

Relatively undisturbed samples of the subsoils were obtained at a maximum interval
of b feet. The samples were recovered by using a California split barrel sampler of
2.50 inch inside diameter and 3.00 inch outside diameter from the ground surface to
35 feet deep. The samplers were driven by a 140 pound automatic trip hammer
dropped from a height of 30 inches. The number of hammer blows required to drive
the sampler into the ground the final 12 inches were recorded and further converted
to an equivalent SPT N-value. Factors such as efficiency of the automatic trip hammer
used during this investigation (80%), borehole diameter (8"}, and rod length at the test
depth were considered for further computing of equivalent SPT N-values corrected for



field procedures {=Nso) which are included in the boring logs, Enclosures B-1 through
B-23.

The undisturbed soil samples were retained in brass sample rings of 2.42 inches in
diameter and 1.00 inch in height, and placed in sealed plastic containers. Disturbed
soil samples were obtained at selected levels within the borings and placed in sealed
containers for transport to the laboratory.

All samples obtained were taken to our laboratory for storage and testing. Detailed
logs of the trenches and borings are presented on the enclosed Trench and Boring
Logs, Enclosures B-1 through B-54. A Sampling Key is presented on Enclosure B.
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52 ¥ SsM [\TOPSOIL/FERTILIZER 2 inches thick.
SM @ 0.2 feet TOPSOIL: SILTY SAND with gravel, approximately
15% angular gravel to 2", 10% coarse grained sand, 15% |
16 3.7 102.0 I medium grained sand, 30% fine grained sand, 30% silty fines,
dark brown, damp.
@ 1 foot ALLUVIUM: SILTY SAND with gravel, approximately
15% angular gravel to 2", 15% coarse grained sand, 20%
5 92 1131 medium grained sand, 30% fine grained sand, 20% silty fines,
- : I grayish brown, damp.
10 27 8.1 92.7 @ 10 feet becomes finer grained, approximately 70% fine grained
sand, 30% silty fines, dark brown, damp.
15 36 28 121.2 I @ 15 feet becomes coarser grained, approximately 20% fine
gravel, 10% coarse grained sand, 20% medium grained sand,
35% fine grained sand, 15% silty fines, brown, damp.
2056 16 53 | |
END OF BORING DUE TO REFUSAL ON BOULDER
No fill
25 No caving
No groundwater
No bedrock
30‘
35
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PROJECT: 500+ Acres in Bedford Canyon, Corona, CA | PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities ELEVATION: 904
DATE DRILLED: January 31, 2002
EQUIPMENT: CME 55
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HOLE DIA.: 8" ENCLOSURE: B-1 J
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5.2 I SM | FILL: SILTY SAND, approximately 5% fine gravel, 10% coarse
grained sand, 15% medium grained sand, 35% fine grained
sand, 35% silty fines, brown, damp, loose.
18 5.5 92.2 | :
| SM | @ 3 feet ALLUVIUM: SILTY SAND, approximately 5% fine
subrounded gravel, 15% coarse grained sand, 20% medium
5 grained sand, 30% fine grained sand, 30% silty fines, dark
23 2.8 117.3 I brown, damp.

10\ 7 7.3 122.6 I @ 10 feet becomes finer grained, approximately 10% coarse
grained sand, 15% medium grained sand, 40% fine grained
sand, 35% silty fines, brown, damp.

@ 11 feet very difficult drilling on cobbles or gravel.

157 28 mz| |

20, 26 5.0 121.8 I @ 20 feet becomes coarser grained, approximately 10% fine
gravel, 15% coarse grained sand, 30% medium grained sand,
20% fine grained sand, 25% silty fines, brown, damp.

@ 22 feet very difficult drilling on gravel and/or cobbles.
END OF BORING DUE TO SLOW PROGRESS
25 Fill 0-3'
No caving
No groundwater
No bedrock
30
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PROJECT: 500+ Acres in Bedford Canyon, Corona, CA | PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities ELEVATION: 921
DATE DRILLED: February 14, 2002
EQUIPMENT: CME 55
LOR GeoTECHNICAL GROUP INC. 22

LHOLE DIA.: 8" ENCLOSURE: B-18
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TEST DATA
[_(
Z
< 5 & . | «|. | LOGOFBORING B-19
B E5 g G| &£ |8 =«
z &3 S £S5 813 9
= <3 oo ns | B | € ¢
= > =) > = 2
g 53 & & < |3
o = DESCRIPTION
5.0 I SM | FILL: SILTY SAND, approximately 10% very fine gravel, 10%
medium grained sand, 45% fine grained sand, 35% silty fines,
brown, loose, damp.
15 5.7 108.7 |
SM | @ 4 feet ALLUVIUM: SILTY SAND with gravel, approximately
5 17 34 1121 I 20% gravel to 1 inch, 10% coarse grained sand, 15% medium
. : grained sand, 30% fine grained sand, 25% silty fines, brown,
damp.
10753 4.1 1203 |
1535 48 18 | |
2055 34 iz ||
2545 35 276 | |
30 END OF BORING
Fill 0-4'
No caving
No groundwater
No bedrock
35
PROJECT: 500+ Acres in Bedford Canyon, Corona, CA | PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities ELEVATION: 892
DATE DRILLED: February 14, 2002
EQUIPMENT: CME 55
LLOR GEOTECHNICAL GROUP INC. | =0
HOLE DIA.: 8" ENCLOSURE: B-19
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| TEST DATA |
\ — ‘ |
= | &
. €6 » & . | LOGOFTRENCH T-1
@ 8z | z & > | 5
Z <E| 9% a5 m IS
=0 &j S 2 o %]
sl = s | = =
= & =) > 2
2 252 |2 | £ |5
0 &)
[ 8 o 5]
= DESCRIPTION

0 6.0 ; SM | FILL: SILTY SAND, approximately 5% gravel to 1/2", 10%
coarse grained sand, 30% medium grained sand, 30% fine
grained sand, 25% silty fines, dark brown, moist, loose.

81 12.6 | 106.6 SM | @ 1 foot ALLUVIUM: SILTY SAND, trace gravel to 1/2",
approximately 5% coarse grained sand, 10% medium grained
sand, 50% fine grained sand, 35% silty fines, dark brown,
moist, roots.

85 4.8 111.6 @ 3 feet approximately 20% gravel to 1", 20% coarse grained
sand, 20% medium grained sand, 25% fine grained sand, 15%
silty fines, dark brown, moist.

@ 3.5 feet trace cobbles to 10".

5 ML | @ 5 feet SANDY SILT, trace gravel to 1", trace coarse grained
sand, approximately 5% medium grained sand, 40% fine
grained sand, 55% silty fines with trace clay of low plasticity,
dark brown, moist.

10 -
@ 11 feet occasional cobble to 5".

SM | @ 13 feet SILTY SAND, approximately 20% gravel to 2", 20%
coarse grained sand, 30% medium grained sand, 10% fine
grained sand, 20% silty fines, red brown, moist.

15 END OF TRENCH
Fill 0-1'
No caving
No groundwater
No bedrock
PROJECT:500+ Acres in Bedford Canyon, Corona, CA PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities ELEVATION: 916
DATE EXCAVATED: February 4, 2002
EQUIPMENT: Ford 555E
GEOTECHNICAL GROUP INC. | :
4‘ BUCKET W.: 24" \ ENCLOSURE: B-24 J
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DEPTH IN FEET
ESTIMATED
COMPACTION (%)
SAMPLE TYPE
LITHOLOGY
US.CS

LOG OF TRENCH T-2

DESCRIPTION

| MOISTURE CONTENT
(%)
DRY DENSITY
(PCF)

<

&
Rty

o
[F%!
i

i |

89 3.3 116.1

o T

84 5.8 109.7

TR TS R THTR IR TR TR I PR TR TIE

SM | FILL: SILTY SAND with gravel, approximately 10% gravel to

SW | @ 1 foot ALLUVIUM: WELL GRADED SAND with gravel, T

@ 4 feet approximately 5% gravel to 1", 35% coarse grained

@ S feet occasional cobble to 10".

1", 10% coarse grained sand, 15% medium grained sand, 35%
fine grained sand, 30% silty fines, brown, meist, loose.

approximately 15% gravel to 6", 20% coarse grained sand,
30% medium grained sand, 5% silty fines, brown, moist.

sand, 35% medium grained sand, 20% fine grained sand, 55%
silty fines, brown, moist.

10

15 ) END OF TRENCH
Fill 0-1'
No caving
No groundwater
No bedreck

\

PROJECT:500+ Acres in Bedford Canyon, Corona, CA PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities ELEVATION: 914
DATE EXCAVATED: February 4, 2002
EQUIPMENT: Ford 555E
CHNICAL GROUP INC.
LOR GEOTE BUCKET W.: 24" ENCLOSURE: B-25 J
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\ TEST DATA
\ =
o | A
o SIE | » e LOG OF TRENCH T-3
o Bz | =z & > |0
- c2 18428 S 3
Z S5 g (881 9 g|a
jor) = < ~ & jor =)
5 a2 |z | 2|5
= DESCRIPTION
0 18.3 ; SM | FILL: SILTY SAND with trace clay, approximately 5% coarse
grained sand, 15% medium grained sand, 45% fine grained
sand, 35% silty fines with trace clay of low plasticity, brown,
80 10.7 104.8 moist, loose.
SW | @ 1.5 feet ALLUVIUM: WELL GRADED SAND with silt,
approximately 10% gravel to 1", 30% coarse grained sand,
35% medium grained sand, 20% fine grained sand, 10% silty
fines, brown, moist.
90 49 | 118.7 %
S @5 feet occasional cobble to 10",
@ 7 feet approximately 30% gravel to 10", 25% coarse grained
sand, 25% medium grained sand, 20% fine grained sand, 5%
silty fines, brown, moist.
10
15 END OF TRENCH
Fill 0-1.5'
No caving
No groundwater
No bedrock
PROJECT:500+ Acres in Bedford Canyon, Corona, CA t PROJECT NUMBER: 31558.1
CLIENT: Bluestone Communities | ELEVATION: 896
| DATE EXCAVATED: February 4, 2002
| EQUIPMENT: Ford 555E
LLOR GEOTECHNICAL GROUP INC.
BUCKET W.: 24" ( ENCLOSURE: B-26 J
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Appendix C
Laboratory Summary from Phase 1 Grading



APPENDIX C

Laboratory Test Results

The laboratory testing program was directed towards providing quantitative data relating to the relevant
engineering properties of the site soils. Samples considered representative of site conditions were tested
in general accordance with American Society for Testing and Materials (ASTM) procedure and/or
California Test Methods (CTM), where applicable. The following summary is a brief outline of the test
type and a table summarizing the test results.

Laboratory Compaction: The maximum dry density and optimum moisture content of typical materials were
determined in accordance with ASTM D1557. The results of these tests are presented in the table below.

Optimum

No. Description I\gf::::tl;?p]zgy ng::tt:;:
(%)
1 Red-Brown Silty, Clayey Sand w/ Gravel 137.0 7.5
2 Red-Brown Silty, Clayey Sand w/ Gravel 134.5 7.5
3 Dark Brown Silty Gravel w/ Sand 152.5 3.5
4 Brown Silty Sand w/ Gravel 133.5 8.0
5 Dark Brown Silty, Clayey Sand w/ Gravel 140.0 6.0
6 Dark Brown Clayey Sand w/ Gravel 142.0 6.0
8A Gravelly Sand (30% Rock) 144.0 6.0
8B Gravelly Sand (35% Rock) 146.0 5.0
8C Gravelly Sand (40% Rock) 147.0 5.0
8D Gravelly Sand (45% Rock) 149.0 5.0

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

Sample Sample Expansion | Expansion
Location Number Index Potential*
Near “A” Street EI-1 58 Medium
Central Fill EI-2 1 Very Low
Near “C” Street EI-3 7 Very Low
Central Fill El-4 0 Very Low
Central Fill EI-5 8 Very Low
* ASTM D4829

Project No. 19080-01 C-1 July 22,2019



Appendix D
General Earthwork and Grading Specifications
for Rough Grading



General Earthwork and Grading Specifications for Rough Grading

1.0 General
1.1 Intent

These General Earthwork and Grading Specifications are for the grading and earthwork
shown on the approved grading plan(s) and/or indicated in the geotechnical report(s). These

Specifications are a part of the recommendations contained in the geotechnical report(s). In
case of conflict, the specific recommendations in the geotechnical report shall supersede these
more general Specifications. Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised recommendations
that could supersede these specifications or the recommendations in the geotechnical report(s).

1.2 The Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ a qualified Geotechnical Consultant
of Record (Geotechnical Consultant). The Geotechnical Consultant shall be responsible for
reviewing the approved geotechnical report(s) and accepting the adequacy of the preliminary
geotechnical findings, conclusions, and recommendations prior to the commencement of the
grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the "work
plan" prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel to
perform the appropriate level of observation, mapping, and compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall observe,
map, and document the subsurface exposures to verify the geotechnical design assumptions. If
the observed conditions are found to be significantly different than the interpreted
assumptions during the design phase, the Geotechnical Consultant shall inform the owner,
recommend appropriate changes in design to accommodate the observed conditions, and
notify the review agency where required.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to confirm that the
attained level of compaction is being accomplished as specified. The Geotechnical Consultant
shall provide the test results to the owner and the Contractor on a routine and frequent basis.

1.3 The Earthwork Contractor

The Earthwork Contractor (Contractor) shall be qualified, experienced, and knowledgeable
in earthwork logistics, preparation and processing of ground to receive fill, moisture-
conditioning and processing of fill, and compacting fill. The Contractor shall review and
accept the plans, geotechnical report(s), and these Specifications prior to commencement of
grading. The Contractor shall be solely responsible for performing the grading in accordance
with the project plans and specifications. The Contractor shall prepare and submit to the
owner and the Geotechnical Consultant a work plan that indicates the sequence of earthwork
grading, the number of “equipment” of work and the estimated quantities of daily earthwork

General Earthwork and Grading Specifications for Rough Grading Page 1



contemplated for the site prior to commencement of grading. The Contractor shall inform
the owner and the

Geotechnical Consultant of changes in work schedules and updates to the work plan at least

24 hours in advance of such changes so that appropriate personnel will be available for
observation and testing. The Contractor shall not assume that the Geotechnical Consultant is
aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and methods
to accomplish the earthwork in accordance with the applicable grading codes and agency
ordinances, these Specifications, and the recommendations in the approved geotechnical
report(s) and grading plan(s). If, in the opinion of the Geotechnical Consultant, unsatisfactory
conditions, such as unsuitable soil, improper moisture condition, inadequate compaction,
insufficient buttress key size, adverse weather, etc., are resulting in a quality of work less
than required in these specifications, the Geotechnical Consultant shall reject the work and
may recommend to the owner that construction be stopped until the conditions are rectified. It
is the contractor’s sole responsibility to provide proper fill compaction.

2.0 Preparation of Areas to be Filled

2.1

2.2

Clearing and Grubbing

Vegetation, such as brush, grass, roots, and other deleterious material shall be sufficiently
removed and properly disposed of in a method acceptable to the owner, governing agencies,
and the Geotechnical Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending on
specific site conditions. Earth fill material shall not contain more than 1 percent of organic
materials (by volume). Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the
affected area, and a hazardous material specialist shall be informed immediately for proper
evaluation and handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline,
diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to be
hazardous waste. As such, the indiscriminate dumping or spillage of these fluids onto the
ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall
not be allowed. The contractor is responsible for all hazardous waste relating to his work. The
Geotechnical Consultant does not have expertise in this area. If hazardous waste is a concern,
then the Client should acquire the services of a qualified environmental assessor.

Processing

Existing ground that has been declared satisfactory for support of fill by the Geotechnical
Consultant shall be scarified to a minimum depth of 6 inches. Existing ground that is not
satisfactory shall be over-excavated as specified in the following section. Scarification shall
continue until soils are broken down and free of oversize material and the working surface is
reasonably uniform, flat, and free of uneven features that would inhibit uniform compaction.
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2.3

2.4

2.5

Over-excavation

In addition to removals and over-excavations recommended in the approved geotechnical
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly
fractured or otherwise unsuitable ground shall be over-excavated to competent ground as
evaluated by the Geotechnical Consultant during grading.

Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units),
the ground shall be stepped or benched. Please see the Standard Details for a graphic
illustration. The lowest bench or key shall be a minimum of 15 feet wide and at least 2 feet
deep, into competent material as evaluated by the Geotechnical Consultant. Other benches
shall be excavated a minimum height of 4 feet into competent material or as otherwise
recommended by the Geotechnical Consultant. Fill placed on ground sloping flatter than 5:1
shall also be benched or otherwise over-excavated to provide a flat subgrade for the fill.

Evaluation/Acceptance of Fill Areas

All areas to receive fill, including removal and processed areas, key bottoms, and benches,
shall be observed, mapped, elevations recorded, and/or tested prior to being accepted by the
Geotechnical Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed surveyor
shall provide the survey control for determining elevations of processed areas, keys, and
benches.

3.0 Fill Material

3.1

3.2

General

Material to be used as fill shall be essentially free of organic matter and other deleterious
substances evaluated and accepted by the Geotechnical Consultant prior to placement. Soils
of poor quality, such as those with unacceptable gradation, high expansion potential, or low
strength shall be placed in areas acceptable to the Geotechnical Consultant or mixed with other
soils to achieve satisfactory fill material.

Oversize

Oversize material defined as rock, or other irreducible material with a maximum dimension
greater than 8 inches, shall not be buried or placed in fill unless location, materials, and
placement methods are specifically accepted by the Geotechnical Consultant. Placement
operations shall be such that nesting of oversized material does not occur and such that
oversize material is completely surrounded by compacted or densified fill. Oversize material
shall not be placed within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.
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3.3

Import

If importing of fill material is required for grading, proposed import material shall meet the
requirements of the geotechnical consultant. The potential import source shall be given to the
Geotechnical Consultant at least 48 hours (2 working days) before importing begins so that its
suitability can be determined and appropriate tests performed.

40 Fill Placement and Compaction

41

4.2

4.3

44

4.5

Fill Layers

Approved fill material shall be placed in areas prepared to receive fill (per Section 3.0) in
near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical
Consultant may accept thicker layers if testing indicates the grading procedures can
adequately compact the thicker layers. Each layer shall be spread evenly and mixed
thoroughly to attain relative uniformity of material and moisture throughout.

Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a
relatively uniform moisture content at or slightly over optimum. Maximum density and
optimum soil moisture content tests shall be performed in accordance with the American
Society of Testing and Materials (ASTM Test Method D1557).

Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly spread, it shall be
uniformly compacted to not less than 90 percent of maximum dry density (ASTM Test
Method D1557). Compaction equipment shall be adequately sized and be either specifically
designed for soil compaction or of proven reliability to efficiently achieve the specified level of
compaction with uniformity.

Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction of slopes shall be
accomplished by backrolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet in
fill elevation, or by other methods producing satisfactory results acceptable to the
Geotechnical Consultant. Upon completion of grading, relative compaction of the fill, out to
the slope face, shall be at least 90 percent of maximum density per ASTM Test Method D1557.

Compaction Testing

Field tests for moisture content and relative compaction of the fill soils shall be performed
by the Geotechnical Consultant. Location and frequency of tests shall be at the Consultant's
discretion based on field conditions encountered. Compaction test locations will not
necessarily be selected on a random basis. Test locations shall be selected to verify
adequacy of compaction levels in areas that are judged to be prone to inadequate compaction
(such as close to slope faces and at the fill/bedrock benches).
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5.0

6.0

7.0

4.6 Frequency of Compaction Testing

Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 1,000 cubic yards of
compacted fill soils embankment. In addition, as a guideline, at least one test shall be taken
on slope faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height
of slope. The Contractor shall assure that fill construction is such that the testing schedule
can be accomplished by the Geotechnical Consultant. The Contractor shall stop or slow
down the earthwork construction if these minimum standards are not met.

47 Compaction Test Locations

The Geotechnical Consultant shall document the approximate elevation and horizontal
coordinates of each test location. The Contractor shall coordinate with the project surveyor to
assure that sufficient grade stakes are established so that the Geotechnical Consultant can
determine the test locations with sufficient accuracy. At a minimum, two grade stakes within
a horizontal distance of 100 feet and vertically less than

5 feet apart from potential test locations shall be provided.

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotechnical report(s), the
grading plan, and the Standard Details. The Geotechnical Consultant may recommend additional
subdrains and/or changes in subdrain extent, location, grade, or material depending on conditions
encountered during grading. All subdrains shall be surveyed by a land surveyor/civil engineer for line
and grade after installation and prior to burial. Sufficient time should be allowed by the Contractor for
these surveys.

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the Geotechnical
Consultant during grading. Remedial removal depths shown on geotechnical plans are estimates only.
The actual extent of removal shall be determined by the Geotechnical Consultant based on the field
evaluation of exposed conditions during grading. Where fill-over-cut slopes are to be graded, the cut
portion of the slope shall be made, evaluated, and accepted by the Geotechnical Consultant prior to
placement of materials for construction of the fill portion of the slope, unless otherwise recommended
by the Geotechnical Consultant.

Trench Backfills

7.1 The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of trench
excavations.

7.2 All bedding and backfill of utility trenches shall be done in accordance with the applicable
provisions of Standard Specifications of Public Works Construction. Bedding material shall
have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed to 1 foot over
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the top of the conduit and densified by jetting. Backfill shall be placed and densified to a
minimum of 90 percent of maximum from 1 foot above the top of the conduit to the surface.

7.3 The jetting of the bedding around the conduits shall be observed by the Geotechnical
Consultant.

7.4 The Geotechnical Consultant shall test the trench backfill for relative compaction. At least one
test should be made for every 300 feet of trench and 2 feet of fill.

7.5 Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications
of Public Works Construction unless the Contractor can demonstrate to the Geotechnical
Consultant that the fill lift can be compacted to the minimum relative compaction by his
alternative equipment and method.
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Fill Slope

Proposed
Grade

Natural
Ground

1:1 Projection To
Competent Material

L 4' Typical

8' Typical

: Competent Material
Slope orl ooT Tilt Back

2' Min. —f I W 1 15 Min. key Width

Fill-Over-Cut Slope

Proposed
Grade

Natural
Ground
L 4' Typical
Cut Face * - -
ut Face Competent Material
Width Varies 8' Typical

¥'1 Foot Tilt Back

15" Min. Key Width

* Construct Cut Slope First

Cut-Over-Fill Slope - _ -

Natural Ground //
Overbuild and Trim Back \ X/ /7

Cut Face
Proposed Grade

o Compacted Fill
1:1 Projection to

Competent Material

T ' |_,_ 15' Min. Key Width Note: Natural Slopes Steeper Than 5:1 (H:V)
Must Be Benched.

KEYING AND BENCHING




5' Typical Compacted Fill
if Recommended by Soils Engineer ‘\

[ 15" Min —)\

Proposed Grade

— 4' Typical

4" Perf. PVC Backdrain

4" Solid PVC Outlet (30" Max)
1
] @
3 _ N Competent Material
5 MIE’:':_ 2:1 (\Hr;V) Back Cut or as
L S Desig ed\by Soils Engineer
\ ~
Key Dimensions Per Soils Engineer \ ~
Greater of 2% Slope ~
pr 1" Tilt Back

Perf. PVC Pipe
Perforations Down

12" Min. Overlap,
Secured Every 6 Feet

Sched. 40 Solid PVC Outlet Pipe, (Backfilled
and Compacted With Native Materials)
Outlets to be Placed Every 100" (Max.) O.C.

5 Ft.7Ft. 3/4" -1 1/2" Open Graded Rock

Geofabric (Mirafi 140N
or Approved Equivalent)

I‘Gc TYPICAL BUTTRESS
3 DETAIL




5' Typical Compacted Fill
if Recommended by Soils Engineer

|- 15' Min. —N\

Proposed Grade

4" Perf. PVC Backdrain -

8' (30" Max.)

4" Solid PVC Outlet

Z‘It Competent Material
5' Min.t ~ 2:1 (H:V) Back Qu'r oras
il < Designed by Soils Engineer
N
15' Min. \ N
: . . ~
crgre ST S \ st of 2% see .

\ or 1 foot Tilt Bac

Perf. PVC Pipe
Perforations Down

12" Min. Overlap,
Secured Every 6 Feet

Sched. 40 Solid PVC Outlet Pipe, (Backfilled
and Compacted With Native Materials)
Outlets to be Placed Every 100" (Max.) O.C.

5°Ft./Ft. 3/4" - 11/2" Open Graded Rock

Geofabric (Mirafi 140N
or Approved Equivalent)

I‘Gc TYPICAL STABILIZATION
3 FILL DETAIL




SUBDRAIN OUTLET MARKER -6" & 8" PIPE

2:1 SLOPE

PCV SCHEDULE 40
OR 80 SUBDRAIN
4" MIN
12" X 8" X 12" STANDARD — = _
CONCRETE COLUMN BLOCK: e Y

PCV DRAIN GRATE CAP —

BAGS FILLED WITH DRY CONCRETE
MIX TO BE PLACED FOR SUPPORT
AND WETTED (2 REQUIRED)

— _N_
NO. 4 REINFORCED STEEL
N BAR 30" LONG (2 REQUIRED)
N
Al SECTION A-A'

SUBDRAIN OUTLET MARKER -4" PIPE

PCV SCHEDULE 40
OR 80 SUBDRAIN

ﬁ PCV DRAIN GRATE CAP

8" X 8" X 16" STANDARD

: AN CONCRETE BLOCK (LOWER CELL
3 BACKFILLED WITH EARTH) ——

— _N_
NO. 4 REINFORCED STEEL
BAR 30" LONG
— _N_
SECTION B-B'

NOT TO SCALE

SUBDRAIN OUTLET
MARKER DETAIL




Cut Lot
(Exposing Unsuitable Soils at Designh Grade)

Remove Unsuitable
Material —\

1:1 Projection To
Competent Material

Proposed ?

i
1:1 Projection To

Competent Material

\

Note 1: Removal Bottom Should be Graded

With Minimum 2% Fall Towards Street
Other Suitable Area (as Determined by
Soils Engineer) to Avoid Ponding Below

Building

E
Competent Material
Overexcavate and Recompact

Note 2: Where Design Cut Lots are
Excavated Entirely Into Competent
Material, Overexcavation May Still be
Required for Hard-Rock Conditions or for
Materials With Variable Expansion
Characteristics.

or

Cut/Fill Transition Lot

Proposed Grade

-
— = —
- —
oal prou® — -
org— o
= -1 1:1Projection To
. _~ C/ompeTenT Material

Overexcavate
and Recompact

Cut at no Steeper than 2:1 (H:V)
Below Building Footprint

*Deeper if Specified by
Soils Engineer

CUT AND TRANSITION
LOT OVEREXCAVATION
DETAIL




Natural Ground
Proposed Grade

T~

Compacted Fill

Benches— Remove Unsuitable
Materials
Notes:
1) Continuous Runs in Excess of 500" N\
Shall Use 8" Diameter Pipe.
2) Final 20' of Pipe at Outlet Shall be 12" Min. Overlap,
Solid and Backfilled with Fine-grained Secured Every 6 Feet  \
Material. 6" Collector Pipe

(Sched. 40, Perf. PVC)

9 Ft/Ft.

3/4" -1 1/2" Crushed Rock
Geofabric (Mirafi 140N

or Approved Equivalent)

Proposed Outlet Detail

Proposed Grade May be Deeper Dependent

upon Site Conditions

6" Perforated PVC Schedule 40
""""" i 3/4" -1 1/2" Crushed Rock

[0-0-0-0-0-0-0-0-0-§

20" Min. —=5' Min. |~— XGeofabric (Mirafi 140N
6" Solid PVC Pipe or Approved Equivalent)

3 Iﬁc CANYON SUBDRAINS




PLACE CONCRETE 6"
BELOW FINISH GRADE

CREATE PRECISE LOCATION FOR SURVEY
READING (INDENT OR SMOOTHED TOP)

PLACE CONTINUOUS ROW
OF SAND BAGS AROUND MONUMENT.

FILL WITH ONSITE SOIL TO DRAIN
AWAY FROM MONUMENT, SOIL
TO BE LIGHTLY TAMPED

CONCRETE
BACKFILL—

REBAR #4

NO CONSTRUCTION EQUIPMENT WITHIN 25 FEET

OF ANY INSTALLED SETTLEMENT MONUMENTS
TYPICAL SURFACE SETTLEMENT

; LGC MONUMENT




TOP VIEW

/'—MINIMUM 30" X 30" X 1/4" STEEL PLATE

(O————1——STANDARD 3/4" PIPE NIPPLE WELDED TO BOTTOM OF
PLATE.

COEHESIVE BACKFILL BOTTOM OF
WITH NEWSPAPER CLEANOUT
SPACED 6" APART.

//\//\//\//\//\//\z\Z\Z\Z\Z\Z\\4

30" SQUARE, 1/4" THICK STEEL PLATE

WITH 3/8" ANCHORS WELDED TO EACH
CORNER, SET LEVEL IN 6" OF CONCRETE.

18" MIN.

6" MIN.

2 1/2' SQUARE PIT, EXCAVATED
ABOUT 2' BELOW LIMIT OF CLEANOUT

STANDARD 3/4" PIPE NIPPLE WELDED TO BOTTOM OF
PLATE, COVER OPENING WITH DUCT TAPE OR EQUIVALENT
BEFORE BURTIAL.

1. SURVEY FOR HORIZONTAL AND VERTICAL LOCATION TO NEAREST .01 INCH
PRIOR TO BACKFILL USING KNOW LOCATIONS THAT WILL REMAIN INTACT DURING THE
DURATION OF THE MONITORING PROGRAM. KNOW POINTS EXPLICITELY NOT ALLOWED ARE
THOSE LOCATED ON FILL OR THAT WILL BE DESTROYED DURING GRADING.

2. IN THE EVENT OF DAMAGE TO SETTLEMENT PLATE DURING GRADING,
CONTRACTOR SHALL IMMEDIATELY NOTIFY THE GEOTECHNICAL
ENGINEER AND SHALL BE RESPONSIBLE FOR RESTORING THE
SETTLEMENT PLATES TO WORKING ORDER.

3. DRILL TO RECOVER AND ATTACH RISER PIPE.

I‘Gc TYPICAL SETTLEMENT
6 PLATE AND RISER




Proposed Grade

Deeper in Areas of
Swimming Pools, Etc.

Slope Face

<Oversized-
Boulder

Windrow with
Oversize Material

Compacted

Windrow Parallel to Slope Face Fill

Jetted or Flooded Approved
Granular Material

Excavated Trench
or Dozer V-cut

Note: Oversize Rock is Larger

than 8" in Maximum Dimension. SeCTion A_A '

' Iﬁc OVERSIZE ROCK
3 rmorefiie DISPOSAL DETAIL
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Water Quality Management Plan (WQMP)
TPM 37788 - Bedford Commercial Site

Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use

NOT APPLICABLE
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Water Quality Management Plan (WQMP)
TPM 37788 - Bedford Commercial Site

Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

NOT APPLICABLE

-33-



Table C.1 Type ‘A’, Self-Treating Areas

Water Quality Management Plan (WQMP)

Appendix 6:

TPM 37788 - Bedford Commercial Site

BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

DMA ‘C’

122,436 sf.

Revegetated

Drip

-34-
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Santa Ana Watershed - BMP Design Volume, Vgyp . Required Entries

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Hunsaker & Assoicates Date 1/10/2020
Designed by Brian Lowell, PE Case No
Company Project Number/Name Bedford Commercial Site

BMP ldentification

BMP NAME / ID Infiltration Basin 'B'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.85 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface | Imperivous [ Runoff DMA Areas x Storm Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
B 602100 Mixed Surface Types 0.8 0.60 360836.1
602100 Total 360836.1 0.85 25559.2 27000

Notes:




Infiltration Basin - Design Procedure BMP ID

Required Entries

(Rev. 03-2012) Legend: Calculated Cells
Company Name: Hunsakeer & Associates Date:  Jan-20
Designed by: Brian Lowell, PE County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar= 138 acres
b) Enter Vgyp determined from Section 2.1 of this Handbook Vewr= 25,560 ft®
Maximum Depth
a) Infiltration rate (= 2 in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS = 3
from this BMP Handbook)
¢) Calculate D, D, = I (in/hr) x 72 hrs D,= 40 ft
12 (in/ft) X FS
d) Enter the depth of freeboard (at least 1 ft) 1 ft
e) Enter depth to historic high ground water (measured from top of basin) 100 ft
) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 100 ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D,= 89.0 ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dyax is the smaller value of D; and D, but shall not exceed 5 feet Dyax = 40 ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 4 11
b) Proposed basin depth (excluding freeboard) dg = 4 ft
¢) Minimum bottom surface area of basin (As= Vgup/dg) As= 6390
d) Proposed Design Surface Area Ap= 14000 2
Forebay
a) Forebay volume (minimum 0.5% Vgpp) Volume= 128
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth= 200 ft
c) Forebay surface area (minimum) Area = 1 ft?
d) Full height notch-type weir Width(W)= 4.0 in

Notes:




3.1 INFILTRATION BASIN

Type of BMP LID - Infiltration

Sedimentation

Treatment Mechanisms Infiltration, Evapotranspiration (when vegetated), Evaporation, and

Maximum Treatment Area 50 acres
Other Names Bioinfiltration Basin
Description

An Infiltration Basin is a flat earthen basin
designed to capture the design capture volume,
Vewp. The stormwater infiltrates through the
bottom of the basin into the underlying soil over
a 72 hour drawdown period. Flows exceeding
Vevp must discharge to a downstream
conveyance system. Trash and sediment
accumulate within the forebay as stormwater
passes into the basin. Infiltration basins are
highly effective in removing all targeted
pollutants from stormwater runoff.

Figure 1 — Infiltration Basin

See Appendix A, and Appendix C, Section 1 of Basin Guidelines, for additional requirements.

Siting Considerations

The use of infiltration basins may be restricted by concerns over ground water contamination,
soil permeability, and clogging at the site. See the applicable WQMP for any specific feasibility
considerations for using infiltration BMPs. Where this BMP is being used, the soil beneath the
basin must be thoroughly evaluated in a geotechnical report since the underlying soils are
critical to the basin’s long term performance. To protect the basin from erosion, the sides and
bottom of the basin must be vegetated, preferably with native or low water use plant species.

In addition, these basins may not be appropriate for the following site conditions:

e Industrial sites or locations where spills of toxic materials may occur

e Sites with very low soil infiltration rates

e Sites with high groundwater tables or excessively high soil infiltration rates, where

pollutants can affect ground water quality

e Sites with unstabilized soil or construction activity upstream

e On steeply sloping terrain

e Infiltration basins located in a fill condition should refer to Appendix A of this
Handbook for details on special requirements/restrictions

Riverside County - Low Impact Development BMP Design Handbook

Page 1

rev. 2/2012



INFILTRATION BASIN BMP FACT SHEET

Setbacks

Always consult your geotechnical engineer for site specific recommendations regarding
setbacks for infiltration trenches. Recommended setbacks are needed to protect buildings,
existing trees, walls, onsite or nearby wells, streams, and tanks. Setbacks should be considered
early in the design process since they can affect where infiltration facilities may be placed and
how deep they are allowed to be. For instance, depth setbacks can dictate fairly shallow
facilities that will have a larger footprint and, in some cases, may make an infiltration basin
infeasible. In that instance, another BMP must be selected.

Infiltration basins typically must be set back:

e 10 feet from the historic high groundwater (measured vertically from the bottom of the
basin, as shown in Figure 2)

o 5 feet from bedrock or impermeable surface layer (measured vertically from the bottom
of the basin, as shown in Figure 2)

e From all existing mature tree drip lines as indicated in Figure 2 (to protect their root
structure)

e 100 feet horizontally from wells, tanks or springs

Setbacks to walls and foundations must be included as part of the Geotechnical Report. All
other setbacks shall be in accordance with applicable standards of the District’'s Basin
Guidelines (Appendix C).

Figure 2 — Setback Requirements MATURE TREE

DRIF LINE

FREEBOARD

BASIN BOTTOM SETMIN
SURFACE
10FT MIN

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 2



INFILTRATION BASIN BMP FACT SHEET

Forebay

A concrete forebay shall be provided to reduce sediment clogging and to reduce erosion. The
forebay shall have a design volume of at least 0.5% Vgwp and a minimum 1 foot high concrete
splashwall / berm. Full height notch-type weir(s), offset from the line of flow from the basin
inlet to prevent short circuiting, shall be used to outlet the forebay. It is recommended that
two weirs be used and that they be located on opposite sides of the forebay (see Figure 2).

Overflow

Flows exceeding Vemp must discharge to an acceptable downstream conveyance system. Where
an adequate outlet is present, an overflow structure may be used. Where an embankment is
present, an emergency spillway may be used instead. Overflows must be placed just above the
design water surface for Vgyp and be near the outlet of the system. The overflow structure shall
be similar to the District’s Standard Drawing CB 110. Additional details may be found in the
District’s Basin Guidelines (Appendix C).

Concrete impact

wall/berm with weir(s) Overﬂlnw_ Outlet
offset from inlet Per District )
Standard Drawing
Concrele CB 110 {or similar),

Maintenance access

Either CB 110 overflow
ELAN outlet or emergency
spillway may be used

— Pipe inlet at embankment

Concrete impact
wall with full haight

Water surface

Flat basin floor
.,‘,,,{ 1 1'min.  With native grass
S e S ISR W— i
A S AR R LR

e |
S S SOOI iTTrisEeeN ||s
A N G A A R N G R R S RN S URSISI IS i s

Figure 3 — Infiltration Basin

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 3



INEFILTRATION BASIN BMP FACT SHEET

Landscaping Requirements

Basin vegetation provides erosion protection, improves sediment removal and assists in
allowing infiltration to occur. The basin surface and side slopes shall be planted with native
grasses. Proper landscape management is also required to ensure that the vegetation does not
contribute to water pollution through pesticides, herbicides, or fertilizers. Landscaping shall be
in accordance with County of Riverside Ordinance 859 and the District’s Basin Guidelines
(Appendix C), or other guidelines issued by the Engineering Authority.

Maintenance

Normal maintenance of an infiltration basin includes the maintenance of landscaping, debris
and trash removal from the surface of the basin, and tending to problems associated with
standing water (vectors, odors, etc.). Significant ponding, especially more than 72 hours after
an event, may indicate that the basin surface is no longer providing sufficient infiltration and
requires aeration. See the District’s Basin Guidelines (Appendix C) for additional requirements
(i.e., fencing, maintenance access, etc.).

Table 1 - Inspection and Maintenance

Schedule Inspection and Maintenance Activity

e Maintain vegetation as needed. Use of fertilizers, pesticides and herbicides should
be strenuously avoided to ensure they don’t contribute to water pollution. If
appropriate native plant selections and other IPM methods are used, such products
shouldn’t be needed. If such projects are used,

0 Products shall be applied in accordance with their labeling, especially
in relation to application to water, and in areas subjected to flooding.

Ongoing including just 0 Fertilizers should not be applied within 15 days before, after, or
before annual storm during the rain season.

seasons and following e Remove debris and litter from the entire basin to minimize clogging and improve
rainfall events. aesthetics.

e Check for obvious problems and repair as needed. Address odor, insects, and
overgrowth issues associated with stagnant or standing water in the basin bottom.
There should be no long-term ponding water.

e Check for erosion and sediment laden areas in the basin. Repair as needed. Clean
forebay if needed.

e Revegetate side slopes where needed.

e Inspection of hydraulic and structural facilities. Examine the inlet for blockage, the
embankment and spillway integrity, as well as damage to any structural element.

e Check for erosion, slumping and overgrowth. Repair as needed.

e Check basin depth for sediment build up and reduced total capacity. Scrape bottom

Annually. If possible, as needed and remove sediment. Restore to original cross-section and infiltration
schedule these inspections rate. Replant basin vegetation.

within 72 hours after a e Verify the basin bottom is allowing acceptable infiltration. Use a disc or other
significant rainfall. method to aerate basin bottom only if there is actual significant loss of infiltrative

capacity, rather than on a routine basis'.

e No water should be present 72 hours after an event. No long term standing water
should be present at all. No algae formation should be visible. Correct problem as
needed.

1. CA Stormwater BMP Handbook for New Development and Significant Redevelopment

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012

Page 4



INEFILTRATION BASIN BMP FACT SHEET

Table 2 - Design and Sizing Criteria for Infiltration Basins

Design Parameter Infiltration Basin

Design Volume Vamp
Forebay Volume 0.5% Vemp
Drawdown time (maximum) 72 hours
Maximum tributary area 50 acres

Must be sufficient to drain the basin within the
required Drawdown time over the life of the BMP.
The WQMP may include specific requirements for

minimum tested infiltration rates.

Minimum infiltration rate

Maximum Depth 5 feet

Spillway erosion control Energy dissipators to reduce velocities'
Basin Slope 0%

Freeboard (minimum) 1 foot

Historic High Groundwater Setback (max) 10 feet
Bedrock/impermeable layer setback (max) 5 feet

Tree setbacks Mature tree drip line must not overhang the basin
Set back from wells, tanks or springs 100 feet

Set back from foundations As recommended in Geotechnical Report

1. Ventura County’s Technical Guidance Manual for Stormwater Quality Control Measures
2. CA Stormwater BMP Handbook for New Development and Significant Redevelopment

Note: The information contained in this BMP Factsheet is intended to be a summary of design
considerations and requirements. Additional information which applies to all detention basins may
be found in the District’s Basin Guidelines (Appendix C). In addition, information herein may be
superseded by other guidelines issued by the co-permittee.

INFILTRATION BASIN SIZING PROCEDURE

1. Find the Design Volume, Vgyp.

a) Enter the Tributary Area, A,
b) Enter the Design Volume, Vgmp, determined from Section 2.1 of this Handbook.
2. Determine the Maximum Depth.
a) Enter the infiltration rate. The infiltration rate shall be established as described in
Appendix A: “Infiltration Testing”.
b) Enter the design Factor of Safety from Table 1 in Appendix A: “Infiltration Testing”.

C) The spreadsheet will determine D;, the maximum allowable depth of the basin based on
the infiltration rate along with the maximum drawdown time (72 hours) and the Factor

of Safety.
D= [(t)x (1)]/12s
Where | = site infiltration rate (in/hr)
s = safety factor
t = drawdown time (maximum 72 hours)
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012

Page 5



d)
e)

f)

9)

h)

INEFILTRATION BASIN BMP FACT SHEET

Enter the depth of freeboard.

Enter the depth to the historic high groundwater level measured from the top of the
basin.

Enter the depth to the top of bedrock or other impermeable layer measured from the
finished grade.

The spreadsheet will determine D,, the total basin depth (including freeboard, if used)
of the basin, based on restrictions to the depth by groundwater and an impermeable
layer.

D, = Depth to groundwater — (10 + freeboard) (ft);
or

D, = Depth to impermeable layer — (5 + freeboard) (ft)
Whichever is least.

The spreadsheet will determine the maximum allowable effective depth of basin, Dyax,
based on the smallest value between D; and D,. Dyax is the maximum depth of water
only and does not include freeboard. Dyax shall not exceed 5 feet.

3. Basin Geometry

a)
b)

c)

d)

Enter the basin side slopes, z (no steeper than 4:1).
Enter the proposed basin depth, dp excluding freeboard.
The spreadsheet will determine the minimum required surface area of the basin:

As=Vgwp/ dg
Where A; = minimum area required (ft?)
Vewe = volume of the infiltration basin (ft3)

dg= proposed depth not to exceed maximum allowable depth, Dyax (ft)

Enter the proposed bottom surface area. This area shall not be less than the minimum
required surface area.

4. Forebay
A concrete forebay with a design volume of at least 0.5% Vgwp and a minimum 1 foot high
concrete splashwall shall be provided. Full-height rectangular weir(s) shall be used to outlet
the forebay. The weir(s) must be offset from the line of flow from the basin inlet. It is
recommended that two weirs be used and that they be located on opposite sides of the
forebay (see Figure 2).

a) The spreadsheet will determine the minimum required forebay volume based on 0.5%
Vewp.
b) Enter the proposed depth of the forebay berm/splashwall (1foot minimum).
C) The spreadsheet will determine the minimum required forebay surface area.
d) Enter the width of rectangular weir to be used (minimum 1.5 inches). Weir width should
be established based on a 5 minute drawdown time.
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Infiltration Basin TC-11

Design Considerations

Soil for Infiltration

m  Slope

m  Aesthetics

Targeted Constituents

Description

An infiltration basin is a shallow impoundment that is designed
to infiltrate stormwater. Infiltration basins use the natural
filtering ability of the soil to remove pollutants in stormwater
runoff. Infiltration facilities store runoff until it gradually
exfiltrates through the soil and eventually into the water table.
This practice has high pollutant removal efficiency and can also
help recharge groundwater, thus helping to maintain low flows in
stream systems. Infiltration basins can be challenging to apply Legend (Removal Effectiveness)
on many sites, however, because of soils requirements. In ® Low B High
addition, some studies have shown relatively high failure rates
compared with other management practices.

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

RERRRAER

A Medium

California Experience

Infiltration basins have a long history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal separation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages

m  Provides 100% reduction in the load discharged to surface
waters.

m  The principal benefit of infiltration basins is the
approximation of pre-development hydrology during which a

January 2003 California Stormwater BMP Handbook 10of 8
New Development and Redevelopment
www.cabmphandbooks.com



TC-11 Infiltration Basin

significant portion of the average annual rainfall runoff is infiltrated and evaporated rather
than flushed directly to creeks.

m If the water quality volume is adequately sized, infiltration basins can be useful for providing
control of channel forming (erosion) and high frequency (generally less than the 2-year)
flood events.

Limitations

m  May not be appropriate for industrial sites or locations where spills may occur.

m Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not
appropriate at sites with Hydrologic Soil Types C and D.

m Ifinfiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to
infiltration to protect groundwater quality.

m  Not suitable on fill sites or steep slopes.

m  Risk of groundwater contamination in very coarse soils.

m  Upstiream drainage area must be completely stabilized before construction.

m Difficult to restore functioning of infiltration basins once clogged.

Design and Sizing Guidelines

Water quality volume determined by local requirements or sized so that 85% of the annual
runoff volume is captured.

Basin sized so that the entire water quality volume is infiltrated within 48 hours.

Vegetation establishment on the basin floor may help reduce the clogging rate.

Construction/Inspection Considerations

m  Before construction begins, stabilize the entire area draining to the facility. If impossible,
place a diversion berm around the perimeter of the infiltration site to prevent sediment
entrance during construction or remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slopes, before allowing any
runoff to enter once construction is complete.

m  Place excavated material such that it can not be washed back into the basin if a storm occurs
during construction of the facility.

m  Build the basin without driving heavy equipment over the infiltration surface. Any
equipment driven on the surface should have extra-wide (“low pressure”) tires. Prior to any
construction, rope off the infiltration area to stop entrance by unwanted equipment.

m After final grading, till the infiltration surface deeply.

m  Use appropriate erosion control seed mix for the specific project and location.

20of 8 California Stormwater BMP Handbook January 2003

New Development and Redevelopment
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Infiltration Basin TC-11

Performance

As water migrates through porous soil and rock, pollutant attenuation mechanisms include
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly,
this approach is presumed to have high removal efficiencies for particulate pollutants and
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be
expected to vary depending upon site-specific soil types. This technology eliminates discharge to
surface waters except for the very largest storms; consequently, complete removal of all
stormwater constituents can be assumed.

There remain some concerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration. That report recommends that infiltration facilities not be
sited in areas where high concentrations are present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno,
CA.

Siting Criteria

The key element in siting infiltration basins is identifying sites with appropriate soil and
hydrogeologic properties, which is critical for long term performance. In one study conducted in
Prince George's County, Maryland (Galli, 1992), all of the infiltration basins investigated clogged
within 2 years. It is believed that these failures were for the most part due to allowing infiltration
at sites with rates of less than 0.5 in/hr, basing siting on soil type rather than field infiltration
tests, and poor construction practices that resulted in soil compaction of the basin invert.

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration
basins had failed after 10 years. Consequently, the following guidelines for identifying
appropriate soil and subsurface conditions should be rigorously adhered to.

m  Determine soil type (consider RCS soil type ‘A, B or C’ only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal high water table, and estimated permeability. The
soil should not have more than 30% clay or more than 40% of clay and silt combined.
Eliminate sites that are clearly unsuitable for infiltration.

m  Groundwater separation should be at least 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the impact on
groundwater quality from infiltrated runoff, especially when the separation between
groundwater and the surface is small.

m  Location away from buildings, slopes and highway pavement (greater than 6 m) and wells
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or
with a slope greater than 15% should not be considered.

m  Ensure that adequate head is available to operate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.

January 2003 California Stormwater BMP Handbook 30f8
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TC-11 Infiltration Basin

Base flow should not be present in the tributary watershed.

Secondary Screening Based on Site Geotechnical Investigation

At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the bed
within a depth of 3 m of the invert.

The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm/hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.

Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather
than flocculated state, greatly reducing permeability.

The geotechnical investigation should be such that a good understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Additional Design Guidelines

(1) Basin Sizing - The required water quality volume is determined by local regulations
or sufficient to capture 85% of the annual runoff.

(2) Provide pretreatment if sediment loading is a maintenance concern for the basin.

(3) Include energy dissipation in the inlet design for the basins. Avoid designs that
include a permanent pool to reduce opportunity for standing water and associated
vector problems.

(4) Basin invert area should be determined by the equation:
wov
A= 0
kt
where A= Basin invert area (m?2)

WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity

(m/hr)

t = drawdown time ( 48 hr)

(5) The use of vertical piping, either for distribution or infiltration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40
CFR146.5(e)(4).

4 0of 8 California Stormwater BMP Handbook January 2003
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Infiltration Basin TC-11

Maintenance

Regular maintenance is critical to the successful operation of infiltration basins. Recommended
operation and maintenance guidelines include:

m Inspections and maintenance to ensure that water infiltrates into the subsurface completely
(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed
to prevent creating mosquito and other vector habitats.

m  Observe drain time for the design storm after completion or modification of the facility to
confirm that the desired drain time has been obtained.

m  Schedule semiannual inspections for beginning and end of the wet season to identify
potential problems such as erosion of the basin side slopes and invert, standing water, trash
and debris, and sediment accumulation.

m  Remove accumulated trash and debris in the basin at the start and end of the wet season.
m Inspect for standing water at the end of the wet season.

m  Trim vegetation at the beginning and end of the wet season to prevent establishment of
woody vegetation and for aesthetic and vector reasons.

m  Remove accumulated sediment and regrade when the accumulated sediment volume
exceeds 10% of the basin.

m If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion
control mulch or mat until vegetation cover is established.

m To avoid reversing soil development, scarification or other disturbance should only be
performed when there are actual signs of clogging, rather than on a routine basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a very light tractor.

Cost

Infiltration basins are relatively cost-effective practices because little infrastructure is needed
when constructing them. One study estimated the total construction cost at about $2 per ft
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be incurred at a specific
site. For instance, Caltrans spent about $18/ft3 for the two infiltration basins constructed in
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the
higher cost can be attributed to changes in the storm drain system necessary to route the runoff
to the basin locations.

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is
relatively small. Additional space may be required for buffer, landscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a high failure rate. Thus, it may be necessary
to replace the basin with a different technology after a relatively short period of time.
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Site Design & Landscape Planning SD-10

I _ ': Design Objectives

Maximize Infikration
Frovide Retention
Slow Rumnodf

B A A

Minimize Imperious Land
Coverage

=

Frohikit Dumping of mproper
Materials

Contan Pollutants
Caollect and Convey

Description

Each project site poszesses unique topographic, hyvdrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project dezign i= the most effective
action that can be done to minimize surface and groundwater contamination from stormwater,

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth, Project plan designs shonld conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurizdiction and be consistent with applicable
General Plan and Local Area Plan policies,
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SD-10 Site Design & Landscape Planning

Designing New Installations
Begin the development of a plan for the landscape unit with attention to the following gensral
principles:

»  Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

» Map and azzess land snitability for urban nzes, Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone =oils,
foundation suitability, soil snitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land nse. When appraopriate, the assessment can highlight outstanding local or regional
resonrces that the community determines should be protected (e.z., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
shonld recognize not only these resources but also additional areas needed for their
sustenance,

Project plan desizns should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conzerve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

»  Cluster development on least-zensitive portions of a zite while leaving the remaining land in
a natural undisturbed condition.

n  Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

n  Maximize frees and other vegetation at each site by planting additional vegstation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants,

» Promote natural vegetation by using parking lot island= and other landscaped areas.
» Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infilfration Opportunities Within the Landscape Unif

»  Promote the conservation of forest cover. Building om land that is already deforested affects
basin hydrology to a lesser extent than converting forested land, Loss of forest cover reduces
interception storage, detention in the organic forest floor layer. and water losses by
evapotranspiration, resulting in large peak ronoff increases and either their negative effects
or the expense of conmtering them with structural solutions,

n Maintain natural storage reservoirs and drainage corridors, inchiding depressions, areas of
permeable zoils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features, Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

» Evaluating infiliration opportunities by referring to the stormwater management manual for
the jurisdiction and pav particular attention to the selection criteria for avoiding
groundwater contamination, poor 2oils, and hydrogeological conditions that canse these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated mnoff away from gronndwater
recharge areas.

Pratection of Slopes and Channels during Landzcape Design
»  Convey mnoff zafely from the tops of slopas.

» Avoid disturbing steep or unstable slopes.

» Avoid disturbing natural channels,

m Stabilize disturbed slopes as quickly as possible.

®  Vegetate slopes with native or drought tolerant vesetation.

»  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems,

» Stabilize temporary and permanent channel crossings as quickly as poszible, and ensure that
increases in run-off velocity and frequency cansed by the project do not erode the channel,

» Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
muinimize impacts to receiving waters.

® Line on-site conveyance channels where appropriate, to reduce erosion cansed by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
shonld be grazs or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

» Consider other design principles that are comparable and equally effective,

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additicnal impervious area, increases in gross
floor area and//or exterior construction, and land disturbing activities with structural or
impervious surfaces, The definition of © redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment, If the definition applies, the steps ontlined under “designing new installations”
above should be followed,
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previonsly
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some zite constraints may exist due to the status
of already existing infrastructure, opportunities shonld not be miszed to maximize infiltration.
slow rumoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
AManual for the Standard Urban Stormwater Mitigation Plan [SUSMP), Los Angeles County
Department of Public Works, May 2002,

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001,

Model Standard Urban Storm Water Mitigation Plan (SUSHMP) for San Diego County, Port of
San DHegzo, and Cities in San Diego County, February 14, 2002,

Model Water Quality Management Plan (WQMP) for Connty of Orangs, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft Febmary 2003,

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July zooz,
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infiltration
M Provide Retention

i  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants
Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain

January 2003 California Stormwater BMP Handbook 10of3
New Development and Redevelopment
www.cabmphandbook.com



SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥4 to
/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Supplemental Information
Examples
m City of Ottawa’s Water Links Surface —Water Quality Protection Program

m City of Toronto Downspout Disconnection Program
m City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigatinn SD-12

Design Objectives

Maximize Infikration
Frovide Retention
B Slow Runoff

Minimize Imperious Land
Coverage

Prohikit Dumnping of Improper
Iatzrials

Contan Pollwiants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrizgation water being
conveved into stormwater drainage svstems,

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize mnoff of excess irrigation water into the stormwater convevance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittes:

»  Emplov rain-trizgered shutoff devices to prevent irrization after precipitation,
m  Design irrigation systems to each landscape area’s specific water requirements.

®»  Include dezign featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines,

» Implement landscape plans conszistent with County or City
water conzervation resohitions, which may include provision
of water zensors, programmable irrigation times (for short
cycles), ete.
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SD-12 Efficient Irrigatiun

n Design timing and application methods of irrigation water to minimize the ronoff of excess
irrigation water into the storm water drainage system.

»  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration, Choose plants with low irrigation requirements (for example.
native or drought tolerant species). Consider design features such as:

- sing mulches (such az wood chips or bar) in planter areas without ground cover to
minimize sediment in rmnoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and nze native plant materials where possible and /or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feazible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

»  Employ other comparable, equally effective methods to reduce irrizgation water runoff,

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and//or exterior construction, and land disturbing activities with structural or
impervious surfaces, The definition of © redevelopment” mmst be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “desizning new installations”
above should be followed,

Other Resources

AManual for the Standard Urban Stormwater Mitigation Plan [SUSMP), Los Angeles County
Department of Public Works, May 2002,

Model Standard Urban Storm Water Mitigation Plan (SUSHMP) for San Diego County, Port of
San Diezo, and Cities in San Diego County, February 14, 2oo02.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February zoos.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

ol Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations
The following methods should be considered for inclusion in the
project design and show on project plans:

m Provide stenciling or labeling of all storm drain inlets and

catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information
Maintenance Considerations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m Signage on top of curbs tends to weather and fade.

m Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Water Quality Management Plan (WQMP)
TPM 37788 - Bedford Commercial Site

Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern

Development of the site is anticipated to both increase the storm run-off volume and decrease
the time of concentration. ‘Hydromodification” will be addressed by mimicking the pre-
development hydrograph with the post-development hydrograph for the 2-year, 24-hour
return frequency storm. By sizing the infiltration basin to capture and detain the largest storm
volume increase, the basin will then be able address hydromodification by slowly metering
out the retained volume at a flow rate less than or equal to the pre-development condition
flow rates. As stated within the Hydrology Analysis prepared for the site (provided herein),
the largest storm volume increase was experienced during the 10 year 24 hour storm event,
where the anticipated run-off increased by 2.7 acre feet from the natural condition.
Therefore, the infiltration basin will be preliminarily sized to retain 2.7 acre feet above.

Basin routing and outlet structure details will be provided upon final engineering.
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TTM 37788 ~ Bedford Commercial Site Preliminary Hydrology Analysis m

SECTION 1 - Summary

Introduction

The purpose of this report is to present the backup hydrology and hydraulics that will be used for the
final engineering portion of Bedford Commercial Site of the Bedford project in the City of Corona.
Furthermore, this report is supplemental to the previous overall “Hydrology Study for Tract 36294 ” prepared by
Hunsaker & Associates in April 2017, as well as the “Master Drainage Plan for Tract 36294 — Mass-Grading” by
CASC Engineering dated December 2015. Please refer to these reports for analysis pertaining to mitigation
and basin sizing.

The proposed commercial development is located in the southeastern portion of the City of Corona,
Riverside County, California on a portion of the 276 acre parcel owned by Guardian Capital. The original
commercial phase of the project consisted of approximately 10.03 acres of the 276 acre site, located on the
northern most portion of the overall project. The proposed development expands the commercial site
northeasterly, adding an additional 17.85 acres. The total combined lot area is 27.88 acres with development
occurring on 23.5 acres. Development of this site will require the preparation of a new tentative tract map,
TTM 37788. The commercial phase of the Bedford project is bounded by Eagle Glen Parkway to the north,
Bedford Canyon Road to the west, Hudson House Drive (proposed) to the south and Interstate 15 to the
east. Generally, the project is situated west of Interstate 15 and south of Eagle Glen Parkway as shown on
the included vicinity map.

Existing Conditions

The project site, TTM 37788, consists of vacant undeveloped land. This area is comprised of various
soil types, as is shown on the included soils map. The site is situated within the Bedford Wash / Temescal
Wash sub-watershed portion of the Santa Ana River watershed. Furthermore, the project lies along the
northerly banks of Bedford Canyon Wash. The topography of the site is typical of the Corona Valley in that
it exhibits gently rolling topography with elevations ranging from approximately 900 feet to 1,150 feet above
mean sea level.

Proposed Drainage Facilities

The proposed development, TTM 37788, divides the site into two onsite drainage areas “A” and
“B”.  Drainage management area ‘A’ consists of southwesterly most 10.8 acres. Run-off from DMA ‘A’ is
collected by a series of private catch basins which are connected to a private storm drain system within the
commercial site, flowing easterly. Ultimately connecting to the existing backbone storm drain system within
Bedford Canyon Road at its interstation with the Lift Station access road. All run-off from DMA ‘A’ has
already been accounted for in the overall hydrology master drainage plan for Tract 36294. The existing
infiltration basin has been designed to accommodate these flows, no additional mitigation measures are
required.

Similarly, drainage management area ‘B’ consists of 15.7 acres that are adjacent to Tract 36294. Run-
off from DMA ‘B’ is collected by a series of private catch basins which are connected to the private storm
drain system flowing southeasterly towards and into a proposed water quality infiltration basin located in the
southeastern portion of the site.
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All flows generated from the commercial phase will eventually be conveyed to Bedford Canyon
Wash, where it will follow the path of the Santa Ana Watershed towards the Pacific Ocean.

The backbone facilities for DMA ‘A” have been designed to convey the 100-year storm event (see
previous master drainage studies), we have analyzed the proposed improvements associated with the
commercial phase based on the developed conditions for the 2-year, 10-year, and 100-year storm events.
RCFC&WCD rational method was utilized to determine developed flow rates.

The proposed facilities for DMA ‘B’ are designed to convey the 100-year storm event, we have analyzed
the site based on the pre and post development conditions for the 2-year, 10-year, and 100-year storm events.
RCFC&WCD rational and unit hydrograph methodologies were utilized to determine pre and post
development flow rates. The results of this analysis are summarized in the following tables.

u Drainage Management Area ‘B’

All storm run-off from the developed areas within DMA ‘B’ drain to the proposed water quality
basin located in the southeastern portion of the site. Any water discharged from the site will be directed via
underground storm drain pipes and outlet into Bedford Canyon Wash, where it will follow the path of the
Santa Ana River Watershed towards the Pacific Ocean.

The proposed development will increase the peak flow rate and volume of storm water run-off, the
largest peak flow rate increase was experienced during the 2 year 1 hour storm event, where the anticipated
flow rate increased by 5.1 cfs, as compared to natural condition. This increase is being mitigated by the
proposed bio-retention / detention basin located on the eastern portion of the site. Basin routing
calculations will be provided during the final engineering.

DMA ‘B’ - UNIT HYDROGRAPH - PEAK FLOW RATE (cfs)
2 YEAR 10 YEAR 100 YEAR
EXISTING DEVELOPED EXISTING DEVELOPED EXISTING DEVELOPED

1 HOUR
3 HOUR
6 HOUR
24 HOUR

The largest storm volume increase was experienced during the 10 year 24 hour storm event, where
the anticipated run-off is increased by 2.7 acre feet from the natural condition. This increase is being
mitigated by the proposed infiltration/detention basin located on the southeast corner of the site.

DMA ‘B’ - UNIT HYDROGRAPH — STORM VOLUME (ac-ft)
2 YEAR 10 YEAR 100 YEAR
EXISTING DEVELOPED EXISTING DEVELOPED EXISTING DEVELOPED
1 HOUR
3 HOUR
6 HOUR
24 HOUR
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Hydromodification (Hydraulic Condition of Concern ~ H.C.O.C.)

Development of the site is anticipated to both increase the storm run-off volume and decrease the
time of concentration. ‘Hydromodification’ will be addressed by mimicking the pre-development hydrograph
with the post-development hydrograph for the 2-year, 24-hour return frequency storm. By sizing the
infiltr<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>