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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.




DocuSign Envelope ID: BE1211B8-DA70-4320-8F09-6223871A209B

OWNER'’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for GF Investments, LLC by KWC
Engineers for the Skyline Village PM 37691 project.

This WQMP is intended to comply with the requirements of City of Corona for Storm Water Quality Ordinance
(Corona Municipal Code Section 15.36, Titla 13 Chapter 13.27 and City Council Ordinance No. 2291 and 2828) which
includes the requirement for the preparation and implementation of a Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of 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. The undersigned is aware that
implementation of this WQMP is enforceable under City of Corona Water Quality Ordinance (Corona Municipal
Code Section 15.36, Title 13 Chapter 13.27 and City Council Ordinance No. 2291 and 2828).

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

DocuSigned by:
) 11/17/2020
@ms Bowun

DA25486A2B6D409... Date

Chris Bowen

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 and
any subsequent amendments thereto.”

E;E% — 11-12-20

Preparer’s Signature Date
Mike Taing, P.E. Director of Engineering
Preparer’s Printed Name Preparer’s Title/Position
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Section A: Project and Site Information

PROJECT INFORMATION

Type of Project: Mixed-Use

Planning Area: Temescal Canyon Area Plan
Community Name: City of Corona
Development Name: Skyline Village PM 37691
PROJECT LOCATION

Latitude & Longitude (DMS): 33°50°38”N, 117°36’12”W
Project Watershed and Sub-Watershed: Santa Ana River Reach 3, Temescal Creek,and Oak Street Channel.

APN(s): 275-050-014-6 and 275-080-041-3
Map Book and Page No.: N/A

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Commercial/MF
Proposed or Potential SIC Code(s) N/A

Area of Impervious Project Footprint (SF) 373,309 sf
Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 373,309 sf
Does the project consist of offsite road improvements? Ly X N
Does the project propose to construct unpaved roads? Oy X N
Is the projectpart of a larger common plan of development (phased project)? Ly X N
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the project limits (SF) 0 sf

Is the projectlocated within any MSHCP Criteria Cell? Ly X N
If so, identify the Cell number: N/A

Are there any natural hydrologic features on the project site? Xy LN
Is a Geotechnical Report attached? Xy CIN
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) N/A

What is the Water Quality Design Storm Depth for the project? 0.95

Project Description:

The Skyline Village projectis comprised of approximately 17.02 acres of vacant land located
in the hills south of the City of Corona in the County of Riverside. The site is located
approximately 3 miles south of the 71 and 91 Freeways and approximately 4 miles west of
Interstate 15 (I-15). The site is within the City of Corona’s Sphere of Influence and is proposed
to be annexed to the City during the entitlement process.

The Skyline Village project is generally bounded to the east by Foothill Parkway, on the south
by undeveloped open space land adjacent to single-family residences Tract 31955, on the
west and southwest by undeveloped open space land adjacent Tract 36544 and north by
undeveloped open space land adjacent to single-family residences Tract 36544.The
immediate surrounding area consists of Low Density Residential (2-6 du/ac) within the City of
Corona. Figure 2 in Appendix 1 shows a vicinity map of the area illustrating the location of the
project and the developments in the area. Project Number: PWWQ2020-0002




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 Proposed Structural BMPs
e Drainage Path

e Drainage Infrastructure, Inlets, Overflows

e Source Control BMPs

e Buildings, Roof Lines, Downspouts

e Impervious Surfaces
e Standard Labeling

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

. . Proximit to
. EPA  Approved 303(d) List | Designated y

Receiving Waters . L. RARE

Impairments Beneficial Uses -

Beneficial Use

Temescal Creek
Reach 1 pH REC 2, WARM, WILD
Prado Dam None REC1, REC2, WARM, WILD, RARE N/A
Santa Ana  River AGR, GWR, REC 1, REC 2, WARM, WILD, RARE, )
Reach 3 Lead, Copper (Wet Season Only) SPWN 6.5 miles

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. |Z| Y |:| N
US Army Corps of Engineers, CWA Section 404 Permit |:| Y |Z| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion |:| Y |Z| N
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City of Corona Grading, Improvement, and Building Permits.

Statewide Construction General Permit Coverage Xy [IN
Statewide Industrial General Permit Coverage L1y XIN
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) [y XN
Other (please list in the space below as required,

(p 14 quired) v 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.




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.

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?

The existing drainage patterns of the site were identified and preserved. In the existing condition, the site
drains from the southwest to northeast of the site along several valleys and stream channels. Existing flows
from the site drain to Kroonen Channel and Oak Street Reservoir to the north and east of the site. The
existing and proposed drainage patterns are identified on the WQMP Site Plan (as well as identified in the
project Preliminary Hydrology Report). Using a system of interceptor drains, ditches, and storm drain
piping, offsite flow will by-pass the site and will not be co-mingled with development runoff which needs
to be treated at the proposed designated BMP treatment areas.

Did you identify and protect existing vegetation? If so, how? If not, why?

The project site borders the Cleveland National Forest. The site consists of sparsely vegetated and
otherwise undeveloped land with the exception of dirt roads. The site is characterized by steep topography,
generally increasing in elevation from the northeast to the southwest. Due to the nature of the project, a
majority of the project area will be developed. Some areas within the property boundary will remain as
open space and undisturbed areas. The natural open space areas are comprised of approximately 3.33
acres. The existing vegetation and drainage patterns will be protected and are identified in the WQMP Site
Plan.

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

As proposed by the development, the site will be subject to fill of up to 24 feet in some of the canyon
bottoms and cuts of up to 96 feet along some of the ridgelines. The site consists of alluvium and colluvium
deposits. The infiltration test results are included in Appendix 3 of the report.
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Did you identify and minimize impervious area? If so, how? If not, why?

Due to this project being a commercial development, a majority of the area will be impervious building
and parking areas. The project adheres to City of Corona development guidelines with respect to
landscaping area requirements.

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

Yes, roof runoff has been designed to drain into pervious landscape areas surrounding each proposed
commercial building prior to discharge onto streets or connection to proposed on-site storm drain systems.
The 2-yr storm runoff from development will be collected and conveyed to proposed WQMP treatment
areas for treatment prior to discharge or connection to proposed on-site storm drain system.
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Section C: Delineate

(DMAs)

Drainage

Management

Areas

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
DMA 1 Roofs, Concrete/Asphalt, | 398,342 sf Type D
Landscaping, Open Space
1A Roofs 11,118 sf Type D
1B Hardscape 12,849 sf Type D
1C Street 25,239 sf Type D
1D Open 321,405 Type D
1E Landscape 27,641 sf Type D
DMA 2 Roofs, Concrete/Asphalt, | 395,994 sf Type D
Landscaping
2A Roofs 57,695 sf Type D
2B Hardscape 88,438 sf Type D
2C Street 127,687 sf Type D
2D Open 7,524 sf Type D
2E Landscape 114,650 sf Type D
DMA 3 Roofs, Concrete/Asphalt, | 36,953 sf Type D
Landscaping, Open Space
3A Roofs 0sf Type D
3B Hardscape 3,252 sf Type D
3C Street 15,080 sf Type D
3D Open 0 sf Type D
3E Landscape 18,621 sf Type D
DMA 4 Concrete/Asphalt, 33,975 sf Type D
Landscaping
4A Roofs 0sf Type D
4B Hardscape 1,132 sf Type D
4C Street 12,068 sf Type D
4D Open 0 sf Type D
4E Landscape 20,775 sf Type D
DMA 5 Concrete/Asphalt, 35,743 sf Type D
Landscaping
5A Roofs 0 sf Type D
5B Hardscape 0 sf Type D
5C Street 18,151 sf Type D
5D Open 0 sf Type D
5E Landscape 17,592 sf Type D
DMA 6 Self-Treating Area 108,735 sf Type A
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1Reference Table 2-1 in the WQMP Guidance Document to populate this column

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

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

DMA 6

108,735 sf

Slope

N/A

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

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

[4]

Type ‘C’ DMAs that are draining to the Self-Retaining
Self-Retaining Area Area
Area Storm
(square Depth Required Retention Depth
DMA o feet) (inches) DMA Name [C] from Table C.4 =((inches)
Name/ID |surface type  [[A] (B] ID [C] (D]
N/A
[B]-[C]
[D] = [B]l+—F7—

DMA |Receiving Self-Retaining DMA

a i

B o 83 | &,

g © S .% = 5 5 Area (square

z g o s 9 S5 8 |Product feet) Ratio

< <L = L 8 x e

Z A L [C1=[A]x[B] [DMA name/ID |[D] [c1/[0]
N/A
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Table C.5 Type ‘D’, Areas Draining to BMPs

DMA Name or ID BMP Name or ID

DMA 1 Infiltration Basin

DMA 2 Infiltration Basin

DMA 3 Modular Wetland System
DMA 4 Modular Wetland System
DMA 5 Modular Wetland System

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.

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. 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 Co-permittee 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 XIN
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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 stormwater X

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: DMA 1, 2,3, 4, &5

...geotechnical report identifies 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.
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D.2 Harvest and Use Assessment

Please check what applies:
[X] Reclaimed water will be used for the non-potable water demands for the project.

[ ] Downstream water rights may be impacted by Harvest and Use as approved by the Regional Board
(verify with the Co-permittee).

X] The 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
neither 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: Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: 9.98 AC
Type of Landscaping (Conservation Design or Active Turf): Conversvation Design

Step 2: 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: 7.04 AC

Step 3: 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: 2.65

Step 4:  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: 19.42 AC

Step 5: 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)
19.42 AC ‘ 9.98 AC
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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:

Step 2:

Step 3:

Step 4:

Step 5:

N/A

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:
Project Type:

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:

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

Enter your TUTIA factor:

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:

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)

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.

Step 1:

Step 2:

N/A

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:

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:

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

Enter the factor from Table 2-3:

Step4: Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use:

Step 5: Determine if harvesting stormwater runoff for other non-potable 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 non-potable use (Step 4) ‘ Projected average daily use (Step 1)

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, unless a site-specific analysis has been completed that demonstrates technical infeasibility
as noted in D.3 below.

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:

X 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).

[ ] 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 X [] [] [] []
Basin 1
DMA X ] [] [] []
Basin 2
DMA ] ] [] 2 []
Basin 3
DMA ] ] [] 2 []
Basin 4
DMA ] ] [] 2 []
Basin 5

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.

DMA Biotreatment Basins 3, 4, and 5 do not qualify for infiltration basins because the infiltration rate does
not meet the minimum standard based on the Technical Infeasibility Criteria in Appendix 5. The
infiltration basins that correspond to DMA Areas 1 and 2 handle the majority of the site runoff. DMA
Areas 3, 4, and 5 only collect minor street and sloping area runoff, which belong to the outer portions of
the site. Due to the small amount of runoff per area and the lack of space to fit infiltration basins or
harvest and use basins, options 1 and 2 are not feasible. Since these areas have a lower infiltration rate
than 0.3 inches per hour, the Biotreatment BMPs were selected for DMA Areas 3, 4, and 5. For further
information, see Appendix 5.
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D.5 LID BMP Sizing

Each LID BMP must be designed to ensure that the Design Capture Volume or Flow Rate will be addressed
by the selected BMPs. First, calculate the Design Capture Volume or Flow Rate for each LID BMP using the
Vewme of Qevp Worksheet in Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to
meet the required Vemp or Qampe Using a method approved by the Co-permittee. Utilize the worksheets
found in the LID BMP Design Handbook or consult with your Co-permittee to assist you in correctly sizing
your LID BMPs. Complete Table D.3 below to document the Design Capture Volume of Flow and the
Proposed Volume or Flow 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.

Refer to Appendix 6 for DCV calculations sheets corresponding to the proposed LID BMPs. All proposed
BMPs are designed to handle and treat the minimum design capture volumes as identified on the DCV

calculations.
Table D.3 DCV Calculations for LID BMPs
DMA DMA
Area Post-Project | Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff BMP 1 - Infiltration Basin
Type/ID feet) Type Fraction, I¢ | Factor Factor
Basin 1 [A] [B] [C] [A] x [C]
1A 11,118 Roofs 1 0.89 9,917.3
1B 12,849 Concrete 1 0.892 11,461.3
ic 25,329 Asphalt 1 0.892 22,593.5
Proposed
) 321,405 Natural 0.4 0279712 | 89,900.8 || Design Volume
(D Soil) Storm Design Capture on Plans
Ornamental Depth Volume, Vgmp (cubic
1E 27,641 Landscaping 0.1 0.110458 3,053.2 ) o feet)
Ar = S=
. 1 11,421
398,342 136,926.1 0.95 0,840 A
[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
DMA Post- DMA
Area Project Effective DMA Areas X ) ) )
DMA (square | Surface Impervious | Runoff | Runoff BMP 2 - Infiltration Basin
Type/ID feet) Type Fraction, I | Factor Factor
Basin 2 [A] [B] [C] [A] x [C]
2A 57,695 Roofs 1 0.89 51,463.9
2B gga3g | concreteor 1 0.892 78,886.7
Asphalt
2C 127,687 Asphalt 1 0.892 113,896.8
Proposed
2D 7,524 Natural 0.4 0279712 | 2,104.6 || Design Volume
(D Soil) Storm | Design Capture | on Plans
2E 114650 | Ormamental 0.1 0.110458 | 12664 | DPePth | Volume Vewe (cubic
Landscaping (in) (cubic feet) feet)
Ar= S=
395,994 259,016 0.95 20,505.4 20,923

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document

-19-



[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

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff Runoff BMP 3 - Modular Wetland
Type/ID feet) Type Fraction, If | Factor Factor
Basin 3 [A] [B] [C] [A] x [C]
3B 3257 | Conereteor 1 0.892 2,900.8
Asphalt
3C 15,080 | Conereteor 1 0.892 13,451.4 || Design
Asphalt Rainfall Design Flow | Proposed
Ornamental Intensity Rate, Qemp Flow Rate
3E 18,621 Landscaping 0.1 0.110458 2,056.8 (in/hr) (cfs) i
At = =
36,953 18,409 0.20 0.10 0.115

[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

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff Runoff BMP 4 — Modular Wetland
Type/ID feet) Type Fraction, Ir | Factor Factor
Basin 4 [A] [B] [C] [A] x [C]
4B 1,132 Concrete or 1 0.892 1,009.7
Asphalt
ac 12068 | Concreteor 1 0.892 10,764.7 || Design
Asphalt Rainfall Design Flow Proposed
Ornamental Intensity Rate, Qewp Flow Rate
4E 20,775 Landscaping 0.1 0.110458 2,294.8 i (cfs) (cfs)
Ar= 2=
33,975 14,069.2 0.20 0.10 0.115

[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

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff Runoff BMP 5 — Modular Wetland
Type/ID feet) Type Fraction, Ir | Factor Factor
Basin 5 [A] [B] (C] [A] x [C]
5C 181517 | conereteor 1 0.892 16,190.7 | Design
Asphalt Rainfall Design Flow Proposed
Ornamental Intensity Rate, Qswp Flow Rate
5E 17,592 Landscaping 0.1 0.110458 1,943.2 Ry (cfs) (cfs)
At = >=
35,743 18,133.9 0.20 0.10 0.115

[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)

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 Co-permittee). Check one of the following Boxes:

[X] 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 -

[] 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.
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E.1 Identify Pollutants of Concern

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated
EPA approved 303(d) listed impairments, cross reference this information with that of your selected
Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories
are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and
the appropriate box or boxes will be checked on the last row. The purpose of this is to document
compliance and to help you appropriately plan for mitigating your Pollutants of Concern in lieu of
implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development | General Pollutant Categories
Project Categories andlor :
Project F heck those |Bacterial Toxic Trash &l0il &
roject Features (check those Indicators Metals |Nutrients |Pesticides |Organic Sediments Debris | Grease
that apply) Compounds
] Detached Residential = N = P N = P =
Development
X Attached Residential = N P P N = P )
Development
K Commercial/lndustrial =6 = P P p©) P P =
Development
Automotive Repair @, 5)
| Shops N P N N P N P P
Restaurants
P N N N N N P P
|Z| (>5,000 ft?)
Hillside Development
P N P P N P P P
M (>5,000 ft?)
Parking Lots
P =] P® P® p® pP® P p
|Z| (>5,000 ft?)
Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern X X X X X X X X
P = Potential

N = Not Potential

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

@) A potential Pollutant is land use involving animal waste

@ Specifically petroleum hydrocarbons

® Specifically solvents

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

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

Table E.2 Water Quality Credits
Qualifying Project Categories Credit Percentage?
N/A

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 your project, utilize Table E.3 below to
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of
the WQMP Guidance Document for further information.

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X
DMA (square | Surface | Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] [C] [A] x [C]
N/A
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]
S[A] 2=[D] (E] [F] = Gl [F1 X (1-[H]) | 1]

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document

[E] is obtained from Exhibit A in the WQMP Guidance Document

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above

[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

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

e High: equal to or greater than 80% removal efficiency
e Medium: between 40% and 80% removal efficiency

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

Table E.4 Treatment Control BMP Selection

Name or ID?

Selected Treatment Control

BMP

Priority  Pollutant(s) of
Concern to Mitigate?

Removal
Percentage®

Efficiency

DMA 1 (Infiltration Basin)

Bacteria, Metals,
Nutrients, Pesticides,
Toxic Organic Compounds,
Sediments, Trash &
Debris, Oils & Grease

60% Medium

DMA 2 (Infiltration Basin)

Bacteria, Metals,
Nutrients, Pesticides,
Toxic Organic Compounds,
Sediments, Trash &
Debris, Oils & Grease

60% Medium

DMA 3 (Bio-Filtration)

Bacteria, Metals,
Nutrients, Pesticides,
Toxic Organic Compounds,
Sediments, Trash &
Debris, Oils & Grease

60% Medium

DMA 4 (Bio-Filtration)

Bacteria, Metals,
Nutrients, Pesticides,
Toxic Organic Compounds,
Sediments, Trash &
Debris, Oils & Grease

60% Medium

DMA 5 (Bio-Filtration)

Bacteria, Metals,
Nutrients, Pesticides,
Toxic Organic Compounds,
Sediments, Trash &
Debris, Oils & Grease

60% Medium

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be
listed more than once if they possess more than one qualifying pollutant removal efficiency.
2 Cross Reference Table E.1 above to populate this column.

3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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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 Co-permittee
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? []Jy XN
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 XN

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

Time of
Concentration

Volume (Cubic Feet)

1Time 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 Sensitivity Maps.

Does the project qualify for this HCOC Exemption? Xy [N

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

The runoff from the proposed project site discharges directly to the Kroonen Channel and Oak
Street Reservoir, which connect to City/County maintained MS4 Storm Drain System, which in turn
drain to the Santa Ana River Reach 3. These facilities have been identified by Riverside County
Flood Control and Water Conservation District to be within a watershed not susceptible to HCOC
according to the HCOC Applicability Map. This map is included in Appendix 7.

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.

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:

-26 -



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.

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.

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.

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. Co-permittee
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

Permanent Structural Source Control
BMPs

Operational Source Control BMPs

On-site Storm Drain Inlets

o Mark all inlets with the words
“Only Rain Down the Storm Drain”
or similar. Catch Basin Markers
shall be per local agency
requirements

J

e Maintain and periodically repaint
or replace inlet markings.

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

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

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

Interior floor drains and elevator
shaft sump pumps

e State that interior floor drains add

elevator shaft sump pump will be
plumbed to sanitary sewer.

Inspect and maintain drains to
prevent blockages and overflow.

Need for future indoor & structural
pest control

e Note building design features that

discourage entry of pests.

Provide Integrated Pest
Management information to
owners, lessees, and operators.

Landscape/ Outdoor Pesticide Use

Final landscape plans will accomplish
all of the following:

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

Consider using pest-resistant
plants, especially adjacent 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
minimum or no pesticides.

using

See applicable operational BMPs
in “What you should know
for.....landscape and Gardening”
at

http://rcflood.org/stormwater/

Provide IPM information to new
owners, lessees and operators.

Food Service

State how site refuse will be
handled and provide
supporting detail to what is
shown on plans.

State that signs will be posted
on or near dumpsters with the
words “Do not dump
hazardous materials here” or
similar.

State how the following will be
implemented: Provide adequate
number of receptacles. Inspect
receptacles regularly; repair or
replace leaky receptacles. Keep
receptacles covered.
Prohibit/prevent dumping of
liquid or hazardous wastes. Post
“no hazardous material” signs.
Inspect and pick up litter daily
and clean up spills immediately.
Keep spill control materials
available on-site. See Fact Sheet

SC-34, “Waste Handling and
Disposal” in the CASQA
Stormwater and Quality
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Handbooks at
www.cabmphandbooks.com

Refuse areas

Site refuse (trash) will be
contracted with local refuse
Collection Company for regular
pick up and disposal on onsite
refuse.

Signs will be posted on or near
dumpsters with the words “Do
not dump hazardous materials
here” or similar.

Adequate onsite refuse
receptacles will be provided per
local agency requirements.

Onsite refuse receptacles will
be inspected regularly as
dictated by the approved
CC&Rs for the development.

Onsite refuse receptacles will
be kept covered and repaired or
replaced as dictated by the
approved CC&Rs for the
development.

All leaky onsite refuse
receptacles will be repaired or
replaced.

Post “no hazardous materials”
signs to prohibit/prevent
dumping of liquid or hazardous
wastes.

Inspect and pick up litter daily
and clean up spills immediately
as dictated by the approved
CC&Rs for the development.
Keep spill control materials
available on-site. See Fact Sheet
SC-34, “Waste Handling and
Disposal” in the CASQA
Stormwater Quality Handbooks
at www.cabmphandbooks.com

Fire Sprinkler Test Water

Provide a means to drain fire
sprinkler test water to the
sanitary sewer.

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

Sidewalks,

and parking lots.

Sweep plazas, sidewalks, and
parking lots regularly to prevent
accumulation of litter and
debris. Collect debris from
pressure washing to prevent
entry into the storm drain
system. Collect washwater
containing any cleaning agent
or degreaser and discharge to
the sanitary sewer not to a
storm drain.
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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.

Table G.2 Construction Plan Cross-reference

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s)
DMA 1 Infiltration Basin Precise Grading Plans
DMA 2 Infiltration Basin Precise Grading Plans
DMA 3 Bio-Filtration Unit Precise Grading Plans
DMA 4 Bio-Filtration Unit Precise Grading Plans
DMA5 Bio-Filtration Unit Precise Grading Plans

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 H: Operation, Maintenance and Funding

The Co-permittee will periodically verify that Stormwater BMPs on your site are maintained and continue
to operate as designed. To make this possible, your Co-permittee 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:

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

Xy [N

A Property Owner Association will be responsible to maintain the proposed BMPs as required by the
property CC&Rs and guidance set forth in this WQMP report. The Water Quality Management Plan
and Stormwater BMP Maintenance and Right of Entry Agreement between the City of Corona and GF
Investments, LLC is included in Appendix 9.

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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FIGURE 1-2
SANTA ANA RIVER AND TRIBUTARIES '
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Appendix 2: Construction Plans

Grading and Drainage Plans
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Orange County and Part of Riverside County,
California
Survey Area Data: Version 12, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Oct
25,2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
142 Cieneba sandy loam, 30 to 75 20.0
percent slopes, eroded
197 Soboba gravelly loamy sand, 0 4.8
to 5 percent slopes
CnCwr Cortina gravelly coarse sandy 0.3
loam, 2 to 8 percent slopes
Totals for Area of Interest 251

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or

12
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

13
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Orange County and Part of Riverside County, California

142—Cieneba sandy loam, 30 to 75 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcml
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 65 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex
Parent material: Residuum weathered from granite

Typical profile
H1 -0 to 7 inches: sandy loam
H2 - 7 to 59 inches: weathered bedrock

Properties and qualities
Slope: 30 to 75 percent
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: SHALLOW LOAMY (1975) (R0O19XDO0O60CA)
Hydric soil rating: No

Minor Components

Cieneba, uneroded
Percent of map unit: 10 percent
Hydric soil rating: No
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San andreas, sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Soper, cobbly loam
Percent of map unit: 5 percent
Hydric soil rating: No

Calleguas, clay loam
Percent of map unit: 5 percent
Hydric soil rating: No

Vista, sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

Tollhouse
Percent of map unit: 2 percent
Hydric soil rating: No

Blasingame, loam
Percent of map unit: 1 percent
Hydric soil rating: No

197—Soboba gravelly loamy sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: hcpc
Elevation: 30 to 4,200 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 175 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Soboba and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Riser, flat
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium derived from mixed
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Typical profile
H1 - 0to 10 inches: gravelly loamy sand
H2 - 10 to 60 inches: very gravelly sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: SANDY (1975) (R0O19XD035CA)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Riverwash
Percent of map unit: 5 percent
Landform: Fans
Hydric soil rating: Yes

Corralitos, loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

CnCwr—Cortina gravelly coarse sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1lwh9
Elevation: 30 to 2,400 feet
Mean annual precipitation: 8 to 20 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 240 to 270 days
Farmland classification: Farmland of statewide importance
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Map Unit Composition
Cortina and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cortina

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from metasedimentary rock

Typical profile
H1 - 0to 23 inches: gravelly sandy loam
H2 - 23 to 38 inches: stratified very gravelly loamy sand to very gravelly loam
H3 - 38 to 60 inches: stratified very gravelly sand to very gravelly loamy sand

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: SANDY (1975) (R019XD035CA)
Hydric soil rating: No

Minor Components

Arbuckle
Percent of map unit: 10 percent
Hydric soil rating: No

Garretson
Percent of map unit: 5 percent
Hydric soil rating: No
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December 31, 2019 Project No. G19-1802-20

Mr. Chris Bowen

GF Investments, LLC
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Subject: Preliminary Infiltration Testing Investigation for the Proposed 17-Acre Multi-Use Development,
Located at West Chase Drive and Foothill Parkway in the City of Corona, Riverside County,
California; APNs: 275-050-014-6 and 275-080-041-3.

1.0 INTRODUCTION

LGC Geo-Environmental, Inc. (LGC) is pleased to present this preliminary infiltration testing investigation for the proposed 17-
acre multi-use development located at West Chase Drive and Foothill Parkway in the city of Corona, Riverside County,
California; APNs: 275-050-014-6 and 275-080-041-3. The purpose of our study was to determine the vertical infiltration rates
and physical characteristics of the subsurface soils in selected areas of proposed onsite storm water infiltration BMP devices
within specific portions of the subject property.

2.0 PROPERTY LOCATION AND DESCRIPTION

The site is comprised of two irregular-shaped, undeveloped parcels totaling approximately 17 acres. The site is bounded
easterly by Foothill Parkway, vacant parcels to the south and west, and a future residential development to the north. The
general location and configuration of the site is shown on the Site Location Map (Figure 1).

The subject site has been previously graded; currently, it is vacant.
Onsite surface elevations range from approximately 1,215 feet above mean sea level (msl) on the pad to approximately 1,080
feet above msl in the northeast. Local drainage is generally directed away from the flattened ridge top in all directions and

towards the northeast at the base of the ridge.

3.0 PROPOSED CONSTRUCTION

According to the referenced Conceptual Grading plan, the proposed development will consist of four parcels with retail, gas
station and office usage closer to Foothill Parkway. Condominiums will comprise the westerly portion.

4.0 SUBSURFACE EXPLORATION: INFILTRATION TESTING

4.1 Subsurface Exploration

Subsurface exploration of the subject site was performed on December 9, 2019 and consisted of excavating eight (8)
trenches utilizing a backhoe within the proposed infiltration system locations, excavated to approximate depths of 4
feet to approximately 5 feet below existing grade. In addition, two (2) exploratory trenches that were excavated
utilizing a backhoe on December 10, 2019 near the proposed infiltration locations to a depth of approximately 14 feet
below existing grade, will be utilized to document subsurface material and depth to groundwater. Earth materials
encountered within the locations were classified in general accordance with the visual manual procedures of the Unified
Soil Classification System (USCS). Logs of the infiltration trenches are presented in Appendix A, and their approximate
locations are depicted on the Infiltration Test Location Map (Plate 1).

27570 CoMMERCE CENTER DR., #1 28, TEMECULA, CALIFORNIA 92590
PHONE: (951) 297-2450 ®* FAX: (951) 719-2998 * WWW.LGCGEOENV.COM



4.2

5.1

Prior to the subsurface exploration work, an underground utilities clearance was obtained from Underground Service
Alert of Southern California.

Infiftration Testing

On December 10, 2019 and December 11, 2019, eight (8) infiltration tests were conducted within the proposed area of
the infiltration systems. The infiliration test trenches were labeled IT-1 through IT-8; and are depicted on the
Infiltration Test l.ocation Map (Plate 1},

Once the depth of 4 feet to 5 feet below existing surface was excavated with a backhoe, an 8-inch diameter test hole,
approximately 20-inches deep, was excavated at the bottom of the trenches. A 2-inch layer of 3/4 inch gravel was
placed at the bottom of the test hole, and a 5-foot perforated polyvinyl chloride pipe (PVC) covered with a filter sock,
with a nominal diameter of 3 inches, was inserted into the test hole. The PVC pipe installed in the infiltration test hole
contained 0.375 inch diameter perforations throughout the length of the pipe. The annular space around the 20-inch
deep test hole was backfilled with 3/4-inch gravel. The infiltration trenches were then backfilled with native soil leaving
the upper approximately 5-inches of the pipe exposed. A pre-soak period was then conducted to aliow the test holes to
presaturate before beginning the infiltration test. At the beginning of the infiltration test, a sandy soils test was
performed with two consecutive readings taken within 25 minutes, to measure a water drop of at least 6 inches, Upon
completion of the sandy soils test, readings were taken at 60-minute intervals for the entirety of the infiltration test,
with the drop in water level being recorded at the end of each interval. All trenches were backfilled at the conclusion of
the tests. Minor settlement of the backfill soils may occur over time.

To acquire the vertical design infiltration test rates, the field percolation rates, which have vertical and sidewall
infiltration, were reduced utilizing a reduction factor per the Porchet Method standard in order to get a vertical design
infiltration rate. A reduction factor of 2.25, 2.25, 2.69, 2.59, 2.25, 2.25, 3.42, and 2.95 was applied to the field
percolation rates for IT-1 through IT-8, respectively. The results of the percolation method infiltration tests are
presented in the following table in Section 5.3, The infiltration test data sheets are presented in Appendix A.

5.0 FINDINGS

Earth Materials

Based on our review of the data from the geotechnical investigation and current exploration of the earth materials
underlying the proposed onsite infiltration system area, the materials encountered to the depths explored include
compacted artificial fill, alluvial fan deposits, and the Ladd Formation. A description of the earth material soils
encountered is described below:

Artificial Fill, Compacted (Afc): During our subsurface exploration, artificial fill was encountered in all trenches to
depths ranging from approximately 1 foot to 3 feet. These materials generally consisted of clayey sand, silty sand,
poorly-graded sand, and gravel which was various shades of red, orange, brown and gray; dry to moist; medium
dense; very fine to coarse grained with gravel and cobbles; roots and roothairs; slight oxidation staining; upper 4
inches to 6 inches desiccated; and construction debris.

Young Alluvial Fan Deposits (Qyf): Young alluvial fan deposits were encountered on the site during our subsurface
exploration ranging from approximately 1 foot to 14 feet deep to the depths explored below the artificial fill,
compacted. The young alluvial fan deposits generally consisted of clayey sand, silty sand, poorly graded sand, well
graded sand, and gravel, which was various shades of brown, yellow, orange, and gray; dry to moist; medium dense
to dense; fine to coarse grained with gravel and cobbles; and oxidation staining. Bedding was observed in all
trenches.

Ladd Formation (KI): Cretaceous aged Ladd Formation was encountered below the compacted artificial fill. The
bedrock is generally a silty sandstone and is characterized as being various shades of orange and brown; damp;
moderately hard; fine to medium grained with subangular to subrounded gravel, cobbles, trace of boulders;
moderately weathered; oxidation staining; and roots and roothairs.

Project No. G19-1802-20 Page 2 December 31, 2019




5.2 Groundwater

Groundwater was not encountered during exploratory trenching. A review of the California Department of Water
Resources, Water Data Library 2018 online database indicates groundwater approximately 2.3 miles away from the
general site area is approximately 198 feet below the existing ground surface at an elevation of approximately 729 feet
above mean sea level (Well ID: Station 338729N1175842W001).

5.3 Infiltration Testing Resulis

The shallow infiltration testing rates for design considerations for the proposed infiltration system area which was
tested are presented in the table below.
Infiliration Design Rates

e O ma']ra“"" 5 60.00 | 2%.67 SP-SM
freg | Nembinfiration | 60.00 26.67 SP-SM
Area
rr3 | Morh-tlortheast) 42.00 14.51 M
i R e 48.75 16.77 SM
ms | porthwest |, 60.00 26.67 M
IT-6 Inr'[:‘t‘:;ttme;trea 4 60.00 26.67 SM
gy [Tt g 9.75 2.72 M
g | Westinfltration |y 35.25 8.89 . sM

6.0 CONCLUSIONS AND RECOMMENDATIONS

Shallow infiltration testing for the proposed infiltration system indicate design rates of, 26.67 inches/hour for IT-1 and IT-2 at
depths of approximately 4 feet to 5 feet, 14.51 inches/hour and 16.77 inches/hour for IT-3 and IT-4 at a depth of
approximately 4 feet, 26.67 inches/hour for IT-5 and IT-6 at depth of approximately 4 feet, and 2.72 inches/hour and 8.89
inches/hour for IT-7 and IT-8 at a depth of approximately 4 feet. After applying reduction factors shown in the table above,
per the Porchet Method. The design rates representing the infiltration devices proposed to be installed, should be utilized for
the proposed infiltration device location, as indicated on the Infiltration Test Location Map (Plate 1). An average composite
design rate of 26.67 inches/hour for the proposed infiltration basin represented by testing from infiltration test trenches IT-
1, IT-2, IT-5, and IT-6 can be utilized. An average composite design rate of 15.64 inches/hour for the proposed infiltration
basin represented by testing from infiltration test trenches IT-3 and IT-4 can be utilized. A significantly lower rate was
observed within infiltration test trenches IT-7 and IT-8, thus, an average composite design rate of 5.81 inches/hour for the
proposed infiltration basin represented by testing from IT-7 and IT-8 can be utilized.

The proposed infiltration basin device should be placed at least five (5) feet horizontally away from or beyond a
1:1 (horizontal to vertical) projection from the base of any proposed or existing structures or walls, whichever
is greater. Since the proposed infiltration basin device is within and/or adjacent to proposed roadways, parking
areas and/or sidewalks (within five (5) feet) and may be up to approximately six (6) feet deep, any gravel
backfill should be densified or any soil backfill should be compacted to at least 90% of the maximum dry
density during placement. The project geologist or engineer should observe infiltration device excavations
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during trenching to verify the anticipated soil units and geotechnical conditions; as well as observe, probe
and/or test any densification or compaction of the infiltration trench and pit gravel and/or soil backfill.

Furthermore, based on the data presented from the California Department of Water Resources, Water Data Library Well Data,
groundwater should be approximately 198 feet below the existing ground surface and should not be present within the current
allowable fimit of within 10 feet of the bottom of testing and/or proposed infiltration drainage devices as set forth by the City
of Corona, Riverside County, and California State requirements.

7.0 PLAN REVIEWS AND CONSTRUCTION SERVICES

This report was prepared for the exclusive use of GF Investments, LLC to assist the project civil engineer in the design
of the proposed infittration systems for the proposed development. It is recommended that LGC be engaged to review
infiltration device plans, grading plans, foundation plans and the finat infiltration design drawings and specifications prior to
construction. This is to document that the recommendations contained in this report were properly interpreted and
incorporated into the project plans and specifications from a geotechnical standpoint. Plans should be forwarded to the
project geotechnical engineer and/or engineering geologist for LGC for review and comments, as deemed necessary. LGC's
review of infiltration device plans, grading plans, foundation plans and the final infiltration design drawings and
specifications may indicate that additional subsurface exploration, laboratory testing and analysis should be performed to
address areas of concern. If LGC is not accorded the opportunity to review these documents, we cannot take
responsibility for misinterpretation of our recommendations.

If the project plans change significantly (e.g., location and type of infiltration devices), LGC should be retained to review our
original design recommendations and applicability to the revised construction. If conditions are encountered during
construction that appears to be different from those indicated in this repert, this office should be notified immediately. Design
and construction revisions may be required.

The preliminary conclusions and recommendations provided in this report are based on review of previous geotechnical reports,
infiltration testing, geologic field mapping, and geotechnical/geologic analyses to date. A representative of LGC should observe
the interpolated subsuiface conditions in the field during construction.

We recommend that LGC be retained to provide geotechnical engineering services during future grading, infiltration device
excavations, installation of infiltration materials, backfill of infiltration devices, or when an unusual soil condition is encountered at
the site. This is to document compliance with the design, specifications or recommendations and to allow design changes in
the event that subsurface conditions differ from those anticipated prior to start of construction.

8.0 INVESTIGATION LIMITATIONS

This report is based upon information provided by the client and the project civil engineer, a limited number of subsurface
excavations, field observations and percolation/infiltration tests to which we applied various methods of analysis and
interpretation. The materials encountered and tested in the field on the project site are believed representative of the project
area, and the conclusions and recommendations contained herein are presented on that basis, However, soil materials can
vary in characteristics between points of exploration, both laterally and vertically, and those variations could affect the
conclusions, recommendations, and performance of the proposed storm water infiltration device BMP systems. Fluctuations in
the level of groundwater may occur due to variations in rainfall, irrigation, and the other factors not in evidence at the time
measurements were made, If this occurs, the changed conditions must be evaluated by the project geotechnical engineer and
engineering geologist and design(s) adjusted as required or alternate design{s)} recommended.

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 project engineer and
incorporated into the plans, and the necessary steps are taken to see that the contractor and/or subcontractor properly
implements the recommendations in the field.

The conclusions and opinions contained in this report are based on the results of the described geotechnical evaluations and
represent our professional judgment. The findings, conclusions and recommendations contained in this report are to be
considered tentative only and subject to confirmation by the undersigned during the construction process. Without this
confirmation, this report is to be considered incomplete and LGC or the undersigned professionals assume no responsibility for
its use.
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The conclusions and opinions contained in this report are valid up to a period of 2 years from the date of this report. Changes
in the conditions of a property can and do occur with the passage of time, whether they be because of natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or appropriate codes or 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, if any of the above mentioned situations occur, an
update of this report should be completed.

This report has not been prepared for use by parties or projects other than those named or designed above. It may not
contain sufficient information for other parties or other purposes,

The opportunity to be of service is appreciated. If you have any questions regarding the content of this report or require
additional information, please do not hesitate to contact this office at your earliest convenience.

Our services were performed using the degree of care and skill ordinarily exercised, under similar circumstances, by engineers
and geologists practicing in this or other localities. The contents of this report are professional opinions and as such, are not
to be considered a guarantee or warranty.

Respectfully submitted,

LGC Geo-Environmental, Inc.

JL/MB

Distribution: (2) Addressee
(1) KWC Engineers ATTN: Mr. Mike Taing

Attachments: Figure 1 — Site Location Map
§ Appendix A — Exploratory Trench Logs (Rear of Text)
Appendix B — Infiltration Test Results (Rear of Text)
Plate 1 — Infiltration Test Location Map (Pocket Enclosure)
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APPENDIX A

EXPLORATORY TRENCH LOGS
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APPENDIX B

INFILTRATION TEST RESULTS




Project: GF Invesimenls Job No.: G19-1802-20
Tesl Hole No.: IT-1 Date Excavaled: 12/9/2019
Depth of Test Hole: 20"/ Pit Depth: 5' Soil Classification:  SP/SP-SM
Check for Sandy Soil Crileria By: JM Date of Perc Test: 12/10/2019 Diameler: 8 inches
SANDY SOIL CRITERIA TEST
Time Interval | Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
9:08
25 10 0.0 10.0
9:33
9:34
25 10 0.0 10.0
9:59
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12/9/19 1:37 PM 19hrs 5 Gal
Stop 12/10/19 6:00 AM
TEST PERIOD
Time Total Change In Field
" Elasped |Initial  Water|Final Water Percolation
Time tervall e Level (inches) |Level (inches) Wieter: Lovel Rate
(min.) | (min.) (Inches) | (minutesfinch)
10:00 10 | 63 10.00 0.00 10.00 1.00
10:10
10:11 10 | 74 10.00 0.00 10.00 1.00
10:21
1022 10 85 10.00 0.00 10.00 1.00
10:32
16:35 10 | 96 10.00 0.00 10.00 1.00
10:43
10:44 10 | 107 10.00 0.00 10.00 1.00
10:54
1055 10 | 118 10.00 0.00 10.00 1.00
11:05
Reduction
Factor: 2.25
Design
Infiltration 26.67
Rate (infhr):
LEGE GEOENVIRONMENTAL, INC.




Project:
Test Hole No.:

Depth of Test Hole:

GF Investmenls

IT-2

20"/ Pit Depth: 4'

Check for Sandy Soil Criteria By: JM

Job No.:

Date Excavated:
Soil Classilicalion:
Dale of Perc Test:

G19-1802-20

12/9/2019

SP/SP-SM

12/10/2019

Diameter: 8

inches

SANDY SOIL CRITERIA TEST

Time Interval | Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
9:09
25 10 0.0 10.0
9:34
9:35
25 10 0.0 10.0
10:00
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12/9/19 1:40 PM 19hrs 5 Gal
Stop 12/10/19 9:09 AM
TEST PERIOD
Time Total Change In Field
Elasped |Initial  Water|Final Water| Percolation
Time wionod Time |Level (inches) [Level {(inches) Wter Level Rate
{min.) | (min.) (Inches) | (minutesl/inch)
L 10 | 63 10.00 0.00 10.00 1.00
10:11
10:12 10 74 10.00 0.00 10.00 1.00
10:22
10:29 10 | 8s 10.00 0.00 10.00 1.00
10:33
10:34 10 | 9 10.00 0.00 10.00 1.00
10:44
10:45 10 | 107 10.00 0.00 10.00 1.00
10:55
S0 10 | 118 10.00 0.00 10.00 1.00
11:06
Reduction
Factor: 225
Design
Infiltration 26.67
Rate (in/hr):
LEGLC GEO-ENVIRONMENTAL, IND.




Project: GF Investments Job No.: G19-1802-20
Tesl Hole No.: IT-3 Date Excavated: 12/9/2019
Deplh of Test Hole: 20"/ Pit Depth: 4' Soil Classificalion:  SM
Check for Sandy Soil Criteria By: JM Date of Perc Test: 12/10/2019 Diameler: 8 inches
SANDY SOIL CRITERIA TEST
Time Interval | Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
9:12
25 10 0.0 10.0
9:37
9:38
25 10 0.0 10.0
10:03
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12/9/19 1:30 PM 19hrs 5 Gal
Stop 12/10/19 9:10 AM
TEST PERIOD
Time Total Change In Field
Elasped |Initial  Water|Final Water| Percolation
Time Aaterval Time [Level (inches) |Level (inches) Vidter Leved Rate
(min.) | (min.) (Inches) (minutesfinch)
14 10 | 63 10.00 2.88 7.13 1.40
10:14
10:15 10 | 74 10.00 3.50 6.50 1.54
10:25
100 10 | 85 10.00 3.50 6.50 1.54
10:36
10:37 10 | 9 10.00 3.38 6.63 1.51
10:47
10:48 10 107 10.00 3.50 6.50 1.54
10:58
EER 10 | 118 10.00 3.00 7.00 1.43
11:09
Reduction
Factor: 2.69
Design
Infiltration 14.51
Rate (in/hr):
LEC GEO-ENVIRONMENTAL, INC.




Project: GF Inveslments Job No.: G19-1802-20
Test Hole No.: 1T-4 Date Excavated: 12/9/2019
Depth of Test Hole: 20"/ Pit Depth: 4' Soil Classification: SM
Check for Sandy Soil Criteria By: JM Date of Perc Test: 12/10/2019 Diameter. 8 inches
SANDY SOIL CRITERIA TEST
Time Interval | Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
9:13
25 10 0.0 10.0
9:38
9:39
25 10 0.0 10.0
10:04
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12/9/19 1:32 PM 19hrs 5 Gal
Stop 121019 9:11 AM
TEST PERIOD
Time Total Change In Field
: Elasped |Initial  Water|Final Water Percolation
L vervel Time |Level (inches) |Level {inches) Yater Lave) Rate
(min.) | (min.) {Inches) | (minuteslinch)
1005 10 | 63 10.00 0.00 10.00 1.00
10:15
10:18 10 | 74 10.00 2.75 7.25 1.38
10:26
Lo 10 | 85 10.00 1.75 8.25 1.21
10:37
e 10 96 10.00 1.75 8.25 1.2
10:48
Ll 10 | 107 10.00 1.75 8.25 1.21
10:59
1190 10 | 118 10.00 1.88 8.13 1.23
11:10
Reduction
Factor: 250
Design
Infiltration 16.77
Rate (in/hr):
LELDC GEO-ENVIRONMENTAL, INGC.




Project:
Test Hole No.:

Depth of Tesl Hole:

GF Investments

IT-5

20"/ Pit Depth: 4'

Check for Sandy Soil Criteria By: JM

Job No.:

Date Excavaled:
Soil Classificalion:

Dale of Perc Tesl:

G19-1802-20

12/9/2019

SM

12/11/2019

Diameter: 8

inches

SANDY SOIL CRITERIA TEST

Time Interval Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
7:41
25 10 0.0 10.0
8:06
8:07
25 10 0.0 10.0
8:32
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 121019 11:20 AM 21 hrs 5 Gal
Stop 1211119 7:41 AM
TEST PERIOD
Time | Total Change In Field
Elasped [Initial  Water|Final Water Percolation
Time nterval | yime |Level (inches) |Level (inches) | WWater Level Rate
{min.} | (min.) (Inches) | (minuteslinch)
8:33 10 | 63 10.00 0.00 10.00 1.00
B:43
8:44 10 | 74 10.00 0.00 10.00 1.00
8:54
850 10 | 85 10.00 0.00 10.00 1.00
9:05
9:08 10 96 10.00 0.00 10.00 1.00
9:16
847 10 | 107 10.00 0.00 10.00 1.00
9:27
9:28 10 118 10.00 0.00 10.00 1.00
9:38
Reduction
Factor: <.k
Design
Infiltration 26.67
Rate (in/hr):
LG = EO-ENVIRONMENTAL, INC.




Project:
Test Hole No.:

Depth of Test Hole:
Check for Sandy Soil Crileria By: JM

GF Invesimenls

IT-6

20"/ Pit Depth: 4'

Job No.:

Date Excavated:
Soil Classificalion:
Date of Perc Tesl:

G19-1802-20

12/9/2019

SM

12/11/2019

Diameler:

8

inches

SANDY SOIL CRITERIA TEST

Time Interval | Initial Water | Final Water Change In Water
TIME
{Minutes) Level (Inches) | Level (Inches) Level (Inches)
7:42
25 10 0.0 10.0
8:07
8:.08
25 10 0.0 10.0
8:33
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12110119 11:22 AM 21 hrs 5 Gal
Stop 12111119 7:41 AM
TEST PERIOD
Time Total Change In Field
Elasped |Initial  Water|Final Water| Percolation
Time itz Time |Level (inches) |Level (inches) Water Lavel Rate
(min.} | (min) (Inches) (minutesfinch)
sk 10 | 63 10.00 0.00 10.00 1.00
8:44
G:45 10 | 74 10.00 0.00 10.00 1.00
8:55
8:56 10 85 10.00 0.00 10.00 1.00
9:06
27 10 | 96 10.00 0.00 10.00 1.00
9:17
Aida 10 | 107 10.00 0.00 10.00 1.00
9:28
Bikd 10 | 118 10.00 0.00 10.00 1.00
9:39
Reduction. 2.25
Factor:
Design
Infiltration 26.67
Rate (in/hr):
LELC GEO-ENVIRONMENTAL, INDC,




Project:
Test Hole No.:

Depth of Test Haole:
Check for Sandy Soil Crileria By: JM

GF Investiments

IT-7

20"/ Pit Depth: 4'

Job No.:

Date Excavated:
Soil Classification:
Date of Perc Tesl:

G19-1802-20

12/9/2019

SM

12/11/2019

Diameler: 8

inches

SANDY SOIL CRITERIA TEST

Time Interval | Initial Water | Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
7:48
25 10 3.0 7.0
8:13
8:14
25 10 3.6 6.4
8:39
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12/10/19 11:29 AM 21 hrs 5 Gal
Stop 12/1119 7:48 AM
TEST PERIOD
Time Total Change In Field
. Elasped |Initial  Water|Final Water| Percolation
L IS Time |Level (inches) |Level (inches) Wiskar Laee) Rate
(min) | (min) (Inches) (minutes/inch)
8:40 10 63 10.00 7.00 3.00 3.33
8:50
L 10 | 74 10.38 7.88 2.50 4.00
9:01
202 10 | 85 10.00 7.75 2.25 4.44
9:12
9:13 10 96 10.00 7.75 2.25 4.44
9:23
s 10 | 107 10.00 8.50 1.50 6.67
9:34
£83 10 | 118 10.50 8.88 1.63 6.15
9:45
Reduction
Factor: 342
Design
Infiltration 2R
Rate (in/hr):
LEC GEO-ENVIRONMENTAL, IND.




Projecl: GF Investments Job No.: G19-1802-20
Test Hole No.: IT-8 Dale Excavated: 121912019
Depth of Test Hole: 20"/ Pit Depth: 4' Soil Classification:  SM
Check for Sandy Soil Criteria By: JM Date of Perc Test: 12/11/2019 Diameler: 8 inches
SANDY SOIL CRITERIA TEST
Time Interval Initial Water Final Water Change In Water
TIME
(Minutes) Level (Inches) | Level (Inches) Level (Inches)
7:49
25 10 0.0 10.0
814
8:15
25 10 1.4 8.9
8:40
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 12110119 11:30 AM 21 hrs 5 Gal
Stop 12111119 7:49 AM
TEST PERIOD
Time Total Change In Field
; Elasped |Initial  Water|Final Water| Percolation
Time nsariel Time |Level (inches) |Level (inches) Vhahor e Rate
{min) | (min) (Inches) (minuteslinch)
i 10 | o3 10.00 3.63 6.38 1.67
8:51
Biba 10 | 74 10.50 5.00 5.50 1.82
9:02
208 10 85 10.50 4.38 6.13 1.63
9:13
s 10 | 96 10.00 5.00 5.00 2.00
9:24
325 10 | 107 10.00 563 438 2.29
9:35
L 10 | 118 10.00 413 5.88 1.70
9:46
Reduction
Factor: &85
Design
Infiltration 8.89
Rate (in/hr):
LEGLEC GEO-ENVIRONMENTAL, INGC.
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EXECUTIVE SUMMARY

Overview — LGC Geo-Environmental, Inc. (LGC) was retained by GF Investments, LLC (GFI) to perform a Phase I
Environmental Site Assessment (ESA) for proposed multi-use development including office, retail and condominiums,
located at West Foothill Parkway and West Chase Drive, City of Corona, Riverside County, California. The Property is
identified as Assessor’s Parcel Numbers (APNs) 275-050-014 and 275-080-041.

This Phase I ESA was performed in accordance with the scope and limitations of the American Society for Testing
and Materials (ASTM) Standard E1527-13. The following summarizes LGC's independent conclusions and best
professional judgment based upon information available to us during this Phase I ESA.

The purpose and scope of this Phase I ESA are to make preliminary conclusions regarding potential presence of
recognized environmental conditions (RECs), including controlled RECs (CRECs), on, at, in, or to the Property. ASTM
defines RECs as the presence or likely presence of hazardous substance or petroleum products on, at, in, or to a
property. Historical RECs and de minimis conditions are not considered RECs.

When making any decisions concerning the findings of this Phase I ESA, please also refer to the remainder of this
report, which may provide additional information regarding the items below and/or present other items of interest
that are not discussed in this Executive Summary.

Property Description — Located along the southwest side of West Foothill Parkway opposite its ‘T intersection with
West Chase Drive, the Property consists of two irregular-shaped parcels comprising a total of approximately 17.63
acres. In 2006, the Property was graded for proposed single-family residential development under permit, creating a
large pad in the center flanked by a graded slope facing north and northwest. In 2015 and 2016, a large roadcut slope
was graded on the northeast portion of the Property for improvement/paving of West Foothill Parkway. The Property
is bounded on the northeast by West Foothill Parkway followed by single-family residential parcels and West Chase
Drive, on the north and west by vacant parcels, and on the south by a nursery parcel and a vacant parcel.

Property Observations — At the time of our site reconnaissance on December 3, 2019, the Property was vacant.
The Property is unfenced, except along its south boundary with the nursery. Primary vehicular access to the Property
is via a north access road with a locked gate near its entrance from West Foothill Parkway approximately opposite the
‘T" intersection with West Chase Drive. Approximately the first 400 feet of the north access road are paved, and the
remainder is dirt. The north access road splits in the north center with the main fork extending southwest and east to
the onsite pad, and the other fork extending west to the northwest property corner. There is another (south) access
road extending from West Foothill Parkway near the southeast property corner. The south access road also accesses
the offsite nursery and has locked gates in two places. The graded pad and onsite dirt access roads are generally
cleared of vegetation. Most of the remainder of the Property is covered with annual grasses and/or brush, as well as
trees mainly along its west boundary. No stressed vegetation was observed.

There is a tree house, possibly a former homeless shelter, near the northwest property corner. On the ground around
the tree house, there is scattered trash which appears to be non-hazardous solid waste. On the access road north of
the tree house there is a small area of stained (black) surface soil which is approximately 6 to 8 feet across and
several inches deep. The stained soil appears to be residue from a small fire but may also contain petroleum
hydrocarbons (oil). There are two lengths of cement pipe near the fork in the north access road in the north center
of the Property which were apparently dumped by unknown persons. The pipes are approximately 6-inch inside
diameter by approximately 8 to 10 feet long and may be composed of asbestos-cement (transite).

Property Background — Historical aerial photographs of the Property dating back to 1931, as well as historical
topographic maps dating back to 1902, were reviewed as part of this Phase I ESA. The Property has apparently
always vacant unoccupied land. Agricultural use (orchards) of the adjacent area to the east began prior to 1931, and
the area began transitioning to single-family residences in the early 1980s. Nursery use of the parcel adjoining
southwest began in the early 2000s. The parcels adjoining west and north, together with the parcel adjoining
southeast, have apparently always been vacant land.

Potable Water Source — Corona Department of Public Works (CDPW) records indicate that there is a water main in
West Foothill Parkway adjacent to the Property. The Property is not currently connected to CDPW water service.

Public Sewer Source — CDPW records indicate that there is no sewer water main adjacent to the Property, and
public sewer service is therefore not currently available to the Property.
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Environmental Data Resources Report — LGC utilized Environmental Data Resources, Inc. (EDR) to conduct a
search of available environmental databases, records and resources regarding the Property. EDR searched the
databases for sites surrounding the Property to meet the requirements of ASTM Standard £1527-13. The results of
EDR’s research are contained in 7he EDR Radius Map™ Report with GeoCheck®, Inquiry 5888607.2s, dated
December 2, 2019. To supplement the EDR Report, LGC additionally reviewed online databases for four
environmental agencies.

The Property and adjoining properties are not listed in any of the databases searched by EDR or in the four
additional online databases reviewed by LGC. The EDR Report also lists and describes one site located within ASTM-
specified search radii surrounding the Property; no sites were identified in the four additional online databases
reviewed by LGC. The site identified in the EDR Report is not considered to be a concern as regards the Property.

Findings — A summary of our findings is provided below. Details are not included or fully developed in this section,
and the Phase I ESA report must be read in its entirety for a comprehensive understanding of these findings.

e Located along the southwest side of West Foothill Parkway opposite its ‘T’ intersection with West Chase Drive, the
Property consists of two irregular-shaped parcels comprising a total of approximately 17.63 acres. The Property is
vacant land which was graded beginning in 2006.

o Historical aerial photographs of the Property dating back to 1931, as well as historical topographic maps dating
back to 1902, were reviewed as part of this Phase I ESA. The Property has apparently always vacant unoccupied
land. Agricultural use of the adjacent area to the east began prior to 1931, and the area began transitioning to
single-family residences in the early 1980s.

e The Property and adjoining properties were not identified in the databases in the EDR Report or in the four
additional online databases reviewed by LGC.

¢ No evidence of pesticides or herbicides spills was observed on the Property during our site reconnaissance, and
there is no indication that pesticides or herbicides were used on the Property.

e There are two lengths of cement pipe near the north access road fork in the north center of the Property which
were apparently dumped by unknown persons. The pipes may be composed of asbestos-cement (transite). No
other evidence of current or past storage or use of hazardous materials or petroleum products was identified on
the Property during our site reconnaissance and records review.

e There is a small area of stained (black) surface soil along the access road north of the tree house and near the
northwest Property corner. The stained soil appears to be residue from a small fire but may also contain
petroleum hydrocarbons (oil). No other stained surface soil or other visible evidence of petroleum products or
hazardous materials spills was observed on the Property. No stressed vegetation was observed.

e No evidence of aboveground storage tanks was observed on the Property during our site reconnaissance or
identified during record review.

¢ No evidence of underground storage tanks, sumps, clarifiers, or other storage or treatment structures for
hazardous materials or petroleum products was observed on the Property during our site reconnaissance or
identified during record review.

¢ No evidence of known regulatory actions, regarding hazardous materials or petroleum products cleanup that
have been issued or are being issued for the Property, was identified during our records review.

Opinions — A summary of our opinions is provided below. Details are not included or fully developed in this section,
and the Phase I ESA report must be read in its entirety for a comprehensive understanding of these opinions.

e No apparent or potential threat of past or present hazardous material releases exists regarding the Property
based on the EDR Report and the Agency Contact and Database Search, including the site identified within the
ASTM-specified search radii surrounding the Property.

e A Vapor Encroachment Condition does not exist or is not likely to exist in connection with the Property.

¢ No REGs, including CRECs, were identified on, at, in, or to the Property.

¢ No significant data gaps were identified that affect the ability of the Environmental Professional to identify RECs.
e There are no unusual circumstances where greater certainty is required regarding RECs.
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Conclusions and Recommendations — LGC has performed a Phase I ESA of the Property in conformance with the
scope and limitations of ASTM E1527-13. There were no exceptions to, or deletions from ASTM E1527-13 in
conducting this Phase I ESA. This Phase I ESA has revealed no evidence of RECs in connection with the Property.

LGC recommends the following additional environmental assessment and remediation, based on the results of this
Phase I ESA:

e The two lengths of cement pipe near the north access road fork in the north center of the Property should be
sampled to determine if they are composed of asbestos-cement (transite). If the sample results indicate that the
contain asbestos, then the pipes and any visible broken-off pipe pieces should be removed, packaged and
disposed of as an asbestos-containing material (ACM) by a properly-licensed contractor. If they are not ACM,
then they can be disposed of as non-hazardous solid waste. The pipes are a possible ACM and are therefore not
an REC.

e The small area of stained (black) surface soil on the road north of the tree house should be sampled to
determine if it contains petroleum hydrocarbons. If the sample results indicate that the contain petroleum
hydrocarbons, then the stained soil should be excavated, containerized and disposed of as petroleum
hydrocarbon contaminated waste by a properly-licensed contractor. If the stained soil does not contain
petroleum hydrocarbons, then it can be disposed of as non-hazardous solid waste. The stained soil comprises an
estimated 0.5 cubic yard or less, and it is therefore a de minimis condition which is not an REC.

e The other trash on the Property should be removed and disposed of as non-hazardous solid waste.

Non-Scope Issues — The following Non-Scope Issues, which are outside the scope of ASTM E1527-13, were
assessed in connection with this Phase I ESA of the Property.

Building construction materials that could contain hazardous materials, including asbestos-containing building
materials (ACBMs) and lead-based paint (LBP), were considered during this Phase I ESA. There apparently never
have been structures on the Property, and therefore ACBMs and LBP are not considered to be concerns regarding the
Property. The two lengths of cement pipe near the north access road fork in the north center of the Property should
be sampled to determine if they contain asbestos.

Indoor radon levels on the Property were considered during this Phase I ESA. Available information indicates that the
Property is in Radon Zone 2 and has a predicted average indoor radon screening level which is less than or equal to
the USEPA's radon action level. Radon is therefore not a concern regarding the Property.

Natural occurrences of asbestos near the Property were considered during this Phase I ESA. Available information
indicates that there are no reported natural asbestos occurrences or historic asbestos/prospects mines located within
1 mile of the Property. Natural asbestos occurrences and historic asbestos mines/prospects are therefore not
concerns regarding the Property.
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1.1

1.2

1.3

1.4

1.0 INTRODUCTION

Purpose

LGC Geo-Environmental, Inc. (LGC) was retained by GF Investments, LLC (GFI) to perform a Phase I
Environmental Site Assessment (ESA) for proposed multi-use development including office, retail and
condominiums, located at West Foothill Parkway and West Chase Drive, City of Corona, Riverside County, California.
The Property is identified as Assessor’s Parcel Numbers (APNs) 275-050-014 and 275-080-041.

This Phase I ESA was performed in accordance with the scope and limitations of American Society for Testing
and Materials (ASTM) E1527-13: Standard Practice for Environmental Site Assessments. Phase I Environmental
Site Assessment Process. This Phase I ESA report summarizes LGC's independent conclusions and best
professional judgment based upon information available to us during this Phase I ESA.

The purpose and scope of this Phase I ESA are to make preliminary conclusions regarding the potential presence
of recognized environmental conditions (RECs), including controlled RECs (CRECs), on, at, in, or to the Property.
Historical RECs (HRECs) are not considered RECs. ASTM defines REC as “the presence or likely presence of any
hazardous substances or petroleum products in, on, or at a property: (1) due to release to the environment; (2)
under conditions indicative of a release to the environment; or (3) under conditions that pose a material threat of
a future release to the environment. de minimis conditions are not recognized environmental conditions.”

Scope of Services
LGC's Scope of Services included the following:

e Reconnaissance of the Property to visually assess current conditions on the Property and adjoining
properties.

e Locate and document the potential onsite presence and possible use or storage of hazardous materials or
petroleum products, in addition to any signs of surface or subsurface contamination.

e Review of historical aerial photographs and topographic maps.

e Review of available reports and documents previously prepared for the Property.

e Review of the soil and groundwater conditions on the Property.

e Review of available environmental and geologic maps which may have been prepared for the Property.
e Review of state and federal environmental databases regarding the Property and surrounding area.

e Environmental analysis of data to address environmental issues relative to hazardous wastes associated with
the Property.

e Review of available regulatory agency files.
e Access to the current purchase price and the fair market value of the Property.

There are no data gaps to ASTM Standard E1527-13 which affect the ability of the Environmental Professional to
identify conditions indicative of releases or threatened releases of hazardous substances on, at, in, or to the
Property.

User Questionnaire

A User Questionnaire was completed by Chris Bowen of GFI, a prospective purchaser of the Property and the
User of this Phase I ESA, and was returned to LGC (Appendix F). Chris Bowen indicated that: 1) the purchase
price/loan amount for the Property reasonably reflects the fair market of the Property, and 2) he had no other
information or documents regarding the Property, including no information regarding recorded environmental
cleanup liens or Activity and Use Limitations (AULs). Annie Hernaez (GFI) provided LGC with a preliminary title
report, which did not identify any recorded environmental cleanup liens or AULs.

Interviews

LGC interviewed the following, an Interview Log (Appendix F) summarizes these interviews:

e Chris Bowen and Annie Hernaez, GFI (prospective purchaser of the Property), regarding the User
Questionnaire, preliminary title report, and general information.

e Corona Department of Water and Power, regarding availability of water and sewer service to the Property.
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2.1

2.2

2.3

2.4

2.5

e Corona Department of Public Works (CDPW), regarding availability of water and sewer service to the
Property.

2.0 PROPERTY OVERVIEW

Location and Property Description

Located along the southwest side of West Foothill Parkway opposite its ‘T’ intersection with West Chase Drive, the
Property consists of two irregular-shaped parcels comprising a total of approximately 17.63 acres (Property
Location Map, Figure 1). In 2006, the Property was graded for proposed single-family residential development
under permit, creating a large pad in the center flanked by a graded slope facing north and northwest. In 2015 and
2016, a large roadcut slope was graded on the northeast portion of the Property for improvement/paving of West
Foothill Parkway. The Property is bounded on the northeast by West Foothill Parkway followed by single-family
residential parcels and West Chase Drive, on the north and west by vacant parcels, and on the south by a
nursery parcel and a vacant parcel.

Property Observations

At the time of our site reconnaissance on December 3, 2019, the Property was vacant. The Property is unfenced,
except along its south boundary with the nursery. Primary vehicular access to the Property is via a north access
road with a locked gate near its entrance from West Foothill Parkway approximately opposite the ‘T’ intersection
with West Chase Drive. Approximately the first 400 feet of the north access road are paved, and the remainder is
dirt. The north access road splits in the north center with the main fork extending southwest and east to the
onsite pad, and the other fork extending west to the northwest property corner. There is another (south) access
road extending from West Foothill Parkway near the southeast property corner. The south access road also
accesses the offsite nursery and has locked gates in two places. The graded pad and onsite dirt access roads are
generally cleared of vegetation. Most of the remainder of the Property is covered with annual grasses and/or
brush, as well as trees mainly along its west boundary. No stressed vegetation was observed.

There is a tree house, possibly a former homeless shelter, near the northwest property corner. On the ground
around the tree house, there is scattered trash which appears to be non-hazardous solid waste. On the access
road north of the tree house there is a small area of stained (black) surface soil which is approximately 6 to 8
feet across and several inches deep. The stained soil appears to be residue from a small fire but may also contain
petroleum hydrocarbons (oil). There are two lengths of cement pipe near the fork in the north access road in the
north center of the Property which were apparently dumped by unknown persons. The pipes are approximately
6-inch inside diameter by approximately 8 to 10 feet long and may be composed of asbestos-cement (transite).

Historical Property Description

Historical aerial photographs of the Property dating back to 1931, as well as historical topographic maps dating
back to 1902, were reviewed as part of this Phase I ESA. The Property has apparently always vacant unoccupied
land. Agricultural use (orchards) of the adjacent area to the east began prior to 1931, and the area began
transitioning to single-family residences in the early 1980s. Nursery use of the parcel adjoining southwest began
in the early 2000s. The parcels adjoining west and north, together with the parcel adjoining southeast, have
apparently always been vacant land.

Topography

The ground surface on the Property is irregular. There is a graded pad on a ridge crest in the center with
descending slopes to the north, northwest, northeast and south. The continuation of the ridge crest ascends
toward the west from the pad. Graded slopes descending from the pad toward the north, northwest and
northeast are inclined at approximately 2:1 (h:v) or flatter and range to approximately 125 feet high. A natural
slope descending from the pad toward the south extends offsite and ranges to approximately 100 feet high.
Ground surface elevations on the Property range from approximately 1,233 feet above mean sea level (msl) on
the graded pad in the east-center to approximately 1,094 feet above msl near the southeast property corner.

Geology

Regionally, the Property is within the Peninsular Ranges Geomorphic Province of California. The Peninsular
Ranges are characterized by steep, elongated valleys and mountain ranges that trend west and northwest. The
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2.6

2.7

2.8

3.1

mountainous areas are underlain by Pre-Cretaceous metasedimentary and metavolcanic rocks and Cretaceous
plutonic rocks of the Southern California Batholith. The valleys are underlain by young alluvial deposits followed
by Quaternary and Tertiary bedrock units (sandstones, mudstones and conglomerates, as well as volcanics). The
Property and adjacent area are underlain by bedrock units of the Ladd Formation consisting of silty sandstone with
gravel, cobbles and boulders which are white to gray, dry to damp and dense (LGC Inland Inc., 2004).

The northwest-southeast trending topography for the area is controlled by the Elsinore fault zone (EFZ), which
extends northwesterly approximately 190 miles from San Diego County through Riverside County to southeastern
Los Angeles County. The EFZ separates the Santa Ana Mountains Block on the southwest, which includes the
Property, from the Perris Block on the northeast. An active southeast trending trace of the EFZ crosses the Property
near the northeast property corner, and there is a State of California Earthquake Fault Zone on the Property in the
northeast associated with the EFZ. The Tin Mine fault crosses the Property from west to east near the south
property boundary. The Tin Mine fault is not designated as an active fault, but there is a County Fault Zone
associated with it. The County Fault Zone associated with the EFZ and the Tin Mine fault covers the entire Property
(Riverside County, 2018).

Groundwater

The California Department of Water Resources (DWR) Water Data Library indicates that the nearest well is State
Well Number 338729N1175842W001 which is located approximately 2.2 miles north-northeast of the Property.
The recorded groundwater depths in this well have ranged from 112 to 201 feet below ground surface (bgs)
during 2011 through 2019.

Potable Water Source

CDPW records indicate that there is a water main in West Foothill Parkway adjacent to the Property. The Property
is not currently connected to CDPW water service.

Public Sewer Source

CDPW records indicate that there is no sewer water main adjacent to the Property, and public sewer service is
apparently not currently available to the Property.

3.0 RECORDS REVIEW

Historical Aerial Photograph Review

The following table describes the historical aerial photographs provided by Environmental Data Resources, Inc.
(EDR) that were reviewed during this Phase I ESA (Appendix C). These historical aerial photographs were
reviewed for evidence of potential past usage, storage, and/or disposal of hazardous materials or petroleum
products on the Property and vicinity, which include, but are not limited to: landfills, oil wells, storage drums,
underground storage tanks (USTs), aboveground storage tanks (ASTs), gas stations, agricultural operations
known to use pesticides or herbicides, waste disposal pipes, and waste disposal areas.

HISTORICAL AERIAL PHOTOGRAPH REVIEW

Date Observations

The Property & the surrounding area to the N, W & SE are vacant. Some the nearby area to the E & SW is

1931 orchards. A main N-S dirt road & E-trending connector dirt roads are visible.

1938 | No significant changes since 1931.

1948 | More orchards to the E. No other significant changes since 1938.

1953 | No significant changes since 1948.

1959 | More orchards to the E. No other significant changes since 1953.

1961 | More orchards to the NE. No other significant changes since 1959.

1967 | More orchards to the NE. No other significant changes since 1961.

1975 | No significant changes since 1967.

1985 | Most of the orchards to the NE are gone. No other significant changes since 1975.

1989 | Residential tracts have replaced most of the orchards to the NE. No other significant changes since 1985.
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3.2

3.3

3.4

3.5

Date Observations

1994 | No significant changes since 1989.

The ridge-crest pad, N/NW slopes & access roads have been graded on the Property. The nursery parcel
2006 | adjoining SW is being developed. More residential tracts are replacing most of the orchards to the N, E, NE & SE.
No other significant changes since 1994.

W Foothill Pkwy (paved) extends to near the SE Property corner. Residential tracts have replaced more of the

2009 orchards to the SE. No other significant changes since 2006.

2012 | Residential tracts have replaced the orchards to the SE. No other significant changes since 2009.

The NE roadcut slope on the Property has been graded & the Property is in approx. current conditions. W Foothill
2016 | Pkwy & W Chase Dr have been graded NE of the Property. Most of the surrounding area is developed in approx.

current conditions. No other significant changes since 2012.

Historical Topographic Map Review

The following table describes the historical topographic maps provided by EDR that were reviewed during this
Phase I ESA (Appendix C). These historical topographic maps were reviewed for evidence of potential past
usage, storage, and/or disposal of hazardous materials or petroleum products on the Property and vicinity, which
include, but are not limited to: landfills, oil wells, storage drums, USTs, ASTs, gas stations, agricultural operations
known to use pesticides or herbicides, waste disposal pipes, and waste disposal areas.

HISTORICAL TOPOGRAPHIC MAP REVIEW

Date Observations

The Property is apparently vacant. An unnamed road is along the N Property boundary & a structure is N of the

1302 road. Many of the current roads are visible to the E & NE.

There is no map coverage for the Property & areas to the N, W & S. No significant changes since 1902 for area to

1942 the E with map coverage.

1947 There is an unnamed mine NE of the Property & 3 other unnamed mines to the N & NW. Most of nearby area to
the E is orchards. No other significant changes since 1942.

1954 There is an unnamed dirt road the W part of the Property. The nearby mine is gone. There are structures to the E
& SE. No other significant changes since 1947.

1967 The dirt road the W part of the Property is gone. There are more structures & a well nearby to the E. There are

residential subdivisions N of Ontario Av. No other significant changes since 1954.

1973 | There are more residential subdivisions to the N. No other significant changes since 1967.

There is a large unnamed reservoir nearby to the NE. There are more residential subdivisions & a landing strip to

1982 the N. No other significant changes since 1973.

1988 | No significant changes since 1982.

The large reservoir nearby to the NE is the Oak Street Reservoir. There are more residential subdivisions to the N

1997 & NE. No other significant changes since 1988.

2012 The surrounding area is developed in approx. current conditions including most of the current roads except W

Foothill Pkwy. The landing strip to the N is gone.

City Directories

EDR indicated that City Directories listings are available only for adjacent properties on Anza Road (Appendix E).
There no City Directories listings for the 55105 Scrub Oak Road address related to the Property, including for
2011 after the Property was developed and presumably occupied.

Sanborn Insurance Maps

No Sanborn Fire Insurance Maps were available for the Property and surrounding area.

Assessor’s Parcel Number

Riverside County Assessor’s Office records indicate that the Property consists of APNs 573-080-071 and
573-080-072.
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3.6

3.7

Prior Environmental Site Assessment Reports

Based on research and data obtained during this Phase I ESA, there are no records of prior ESA reports
regarding the Property, There are, however, records of the following three prior geotechnical reports regarding
the Property (Appendix A).

In 2006, LGC Inland Inc. (LGC Inland) provided observation and testing services during rough grading operations
for the Property, the results of which are reported in Geotechnical Report of Rough Grading, Proposed Residential
Development, APN 275-050-008 & 275-080-015, Located at 3210 Mangular Avenue, Corona Area, Riverside County,
California (Project No. 104481-30) dated May 19, 2006. LGC Inland stated the following: “The grading generally
conformed to the grades and elevations shown on the original grading plan. Earthwork and grading operations
were performed in accordance with the recommendations presented in the referenced reports (see References) and
the Grading Code of the County of Riverside, California. The completed earthwork has been reviewed and is
considered adequate for the construction now planned.”

In 2004, LGC Inland conducted a preliminary geotechnical investigation for the Property, the results of which are
reported in Preliminary Geotechnical Investigation for the Proposed 18-Acre Single Family Residence, Chase Drive
and Mangular Avenue, Corona Area of Riverside County, California (Project No. 104481-10) dated August 5, 2004.
Four test pits and two fault trenches were excavated, logged and sampled. Soil testing was conducted using soil
samples from the four test pits. Groundwater was not encountered in any of the test pits or trenches to a
maximum depth of approximately 7 feet bgs. Two faults, which were exposed in the trenches, were judged to be
inactive. LGC Inland concluded that the subject property was considered suitable for the proposed residential
development from a soils engineering and engineering geologic point of view.

In 2004, LGC Inland conducted a sewage disposal feasibility investigation for the Property, the results of which are
reported in Sewage Disposal Feasibility Report, Proposed Single Family Residence Located on an 18-Acre Site near
Chase Drive and Mangular Avenue, Corona area, Riverside County, California (Project No. 104481-10) dated July 26,
2004. One boring, two trenches and four test pits were excavated, logged and sampled. Percolation testing was
conducted in the four test pits, which indicated that there was sufficient area at the subject site to support an
onsite wastewater treatment system (OWTS). Groundwater was not encountered in the boring to a maximum
depth of approximately 50 feet bgs or in any of the trenches/test pits.

Environmental Data Resources Report

LGC utilized EDR to conduct a search of available environmental databases, records and resources regarding the
Property. EDR searched the databases for sites surrounding the Property to meet the requirements of ASTM
Standard E1527-13, including ASTM-specified search radii of up to 1.000 mile and data currency. The results of
EDR'’s research are contained in 7he EDR Radius Map™ Report with GeoCheck®, Inquiry 5888607.2s, dated
December 2, 2019 (Appendix D). The Government Records Searched and Data Currency Tracking section in
EDR'’s Report describes the databases that were searched, including data currency.

The Property and adjoining properties are not listed in any of the databases searched by EDR. The EDR Report
lists and describes the following site located within ASTM-specified search radii surrounding the Property:

MAP FINDINGS SUMMARY — EDR REPORT

EDR EDR DATABASE REL. | DIST. (mi),
MAP ID L B = ACRONYMS ELEV. DIR.
1 HAGADOS RANCH 3466 SKYLINE DR., CORONA | HIST UST Lower 0.186, ESE

The following is a discussion of the Standard Federal, State, and Tribal Environmental Record Sources (ASTM
Standard E1527-13), including the above site listed in the EDR Report.

3.7.1 National Priority List (NPL), Proposed NPL, Delisted NPL, and NPL Liens

The NPL is a USEPA listing of uncontrolled or abandoned hazardous waste sites undergoing long-term
remedial action under the Superfund Act. The Proposed NPL is a USEPA listing of sites proposed for the
NPL. The Delisted NPL is a USEPA listing of sites which were once considered to be NPL sites but have
been reviewed and removed from the NPL. This may be because they have been remediated or
reevaluated based on additional information. The NPL Liens is a listing of filed notices of Superfund
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3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8

3.7.9

3.7.10

3.7.11

Liens. No NPL, Proposed NPL or Delisted NPL sites were identified within 1.000 mile of the Property, and
no NPL Liens sites were identified within 0.001 mile of the Property.

Comprehensive Environmental Response Compensation and Liability Information System
(CERCLIS) List

CERCLIS is a USEPA listing of sites that are either proposed or on the NPL and sites that are in the
screening and assessment phase for possible inclusion on the NPL. No CERCLIS sites were identified
within 0.500 mile of the Property.

CERCLIS No Further Remedial Action Planned (NFRAP) List

CERCLIS-NFRAP is a USEPA listing of CERCLIS sites where following an initial investigation, no
contamination was found, contamination was quickly removed, or contamination was not serious
enough to require Federal Superfund action or NPL consideration. No CERCLIS-NFRAP sites were
identified within 0.500 mile of the Property.

Resource Conservation and Recovery Act (RCRA) Corrective Actions (CORRACTS) List

RCRA CORRACTS is a USEPA listing of RCRA facilities that are undergoing corrective action. Corrective
actions may be required beyond the facility’s boundary and can be required regardless of when the
release occurred. No RCRA CORRACTS sites were identified within 1.000 mile of the Property.

RCRA Non-CORRACTS Treatment Storage, and Disposal (TSD) Facilities List

USEPA maintains a list of RCRA Non-CORRACTS TSD facilities, which have permits to manage hazardous
material. No RCRA Non-CORRACTS TSD facilities were identified within 0.500 mile of the Property.

RCRA Generators List

The RCRA Generators List contains facilities that generate, store, transport, treat, or dispose of
hazardous waste. No Generator facilities were identified within 0.250 mile of the Property.

Federal Institutional Control/Engineering Control Registries

Institutional controls and engineering controls are forms of AULs which are an explicit recognition that
residual levels of hazardous substances or petroleum products may be present on the Property and
unrestricted use of the Property may not be acceptable. The Property was not identified the Federal
Institutional Control/Engineering Control Registries Lists.

Emergency Response Notification System (ERNS) List

ERNS is a USEPA listing of reported Comprehensive Environmental Response Compensation and Liability
Act (CERCLA) hazardous substance releases or spills in quantities greater than the reportable quantity,
as maintained at the National Response Center (NRC). The Property was not identified on the ERNS List.

State- and Tribal-Equivalent NPL (RESPONSE)

The State- and Tribal-Equivalent NPL (RESPONSE) list identifies confirmed release sites where
Department of Toxic Substances Control (DTSC) is involved in remediation, either in a lead or oversight
capacity. RESPONSE sites are generally high-priority and high potential risk. No RESPONSE sites were
identified within 1.000 mile of the Property.

State- and Tribal-Equivalent CERCLIS (ENVIROSTOR)

The EnVIROSTOR database identifies sites that have known contamination or sites for which there may
be reasons to investigate further. No EMVZIROSTOR sites were identified within 1.000 mile of the Property.

State and Tribal Landfill and/or Solid Waste Disposal Site Lists

The Solid Waste Information System list contains Solid Waste Facilities/Landfill (SWF/LF) site records of
Active, Closed and Inactive Landfills. No SWF/LF sites were identified within 0.500 mile of the Property.
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3.7.12

3.7.13

3.7.14

3.7.15

3.7.16

3.7.17

State and Tribal Leaking Underground Storage Tank (LUST) Sites

Lists of LUST sites registered with the state (including GeoT7racker) and USEPA (tribal). No LUST sites
were identified within 0.500 mile of the Property.

State and Tribal Registered UST Sites

An inventory of USTs registered with the state (including GeoT7racker) and USEPA (tribal). No UST sites
were identified within 0.250 mile of the Property.

Registered Aboveground Storage Tank Sites

A list of AST sites registered with the State Water Resources Control Board (SWRCB). No registered AST
sites were identified within 0.250 mile of the Property.

State and Tribal Voluntary Cleanup Program (VCP) Sites

A listing of low threat level sites with confirmed or unconfirmed releases and the project proponents
have requested that DTSC oversee investigation and/or cleanup activities. No VCP sites were identified
within 0.500 mile of the Property.

State and Tribal Brownfields Sites

A listing of Brownfields sites which have come to the SWRCB through the Memorandum of Agreement
(MOA) Process. No Brownfields sites were identified within 0.500 mile of the Property.

Historical UST (HIST UST) Sites

The Hazardous Substance Storage Container Database is a historical list of UST sites (HIST UST). The EDR
Report identified one HIST UST site within 0.250 mile of the Property. Hagados Ranch, 40675 Skyline
Drive, Corona, is located approximately 0.186 mile east-southeast of the Property. This HIST UST site is
not listed in the GeoTracker database, and it is therefore not considered to be a concern regarding the
Property due to the following: no leaks or violations reported and/or site location relative to the apparent
direction of regional groundwater flow.

3.8 Agency Contact and Database Search

To supplement the EDR Report, LGC reviewed online databases for the following environmental agencies:

e Department of Conservation, Division of Qil, Gas, and Geothermal Resources (DOGGR).

e SWRCB.

e South Coast Air Quality Management District (AQMD).

e DTSC.

3.8.1 Division of Oil, Gas, and Geothermal Resources

3.8.2

The DOGGR WellFinder database and map were reviewed online regarding oil and gas wells near the
Property. The WellFinder map indicates that the nearest oil and gas well is located approximately 1.2
miles north-northwest of the Property. The well is identified as API: 0406500083, Well Number 1,
Operator: Edgington Oil Refineries, Inc. This oil and gas well is a plugged dry hole and is not considered
to be a concern regarding the Property.

State Water Resources Control Board

The SWRCB GeoTracker database and map were reviewed online regarding the Property. The
GeoTracker database contains information about Permitted USTs, LUST Cleanup Sites, Cleanup Program
Sites, Land Disposal Sites, Military Sites, Waste Discharge Requirements (WDR) Sites, and Irrigated
Lands Regulatory Program Sites. The GeoT7racker map indicates there are no Permitted USTs, LUST
Cleanup Sites, Cleanup Program Sites, Land Disposal Sites, Military Sites, WDR Sites, and Irrigated Lands
Regulatory Program Sites within ASTM-specified search radii surrounding the Property. Therefore, these
sites are not considered to be concerns regarding the Property.
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3.8.3

3.8.4

South Coast Air Quality Management District

The South Coast AQMD Facility INformation Detail (FIND) database and map were reviewed online
regarding the Property. The FIND database contains information about facilities having AQMD permits.
Based on the FIND map, there are no AQMD permit sites within 0.250 mile of the Property. Therefore,
AQMD permit sites are not considered to be concerns regarding the Property.

Department of Toxic Substances Control

The DTSC EwnviroSTOR database and map were reviewed online regarding the Property. The ENVIROSTOR
database identifies sites that have known contamination or sites for which there may be reasons to
investigate further. The EwmvirRoSTOR map indicates there are no Federal NPL, State NPL, Voluntary
Cleanup, School Cleanup, Evaluation, Military Evaluation, Tiered Permit, and Corrective Action sites within
ASTM-specified search radii surrounding the Property. Therefore, these sites are not considered to be
concerns regarding the Property.

4.0 SITE RECONNAISSANCE

4.1 Site Reconnaissance Methodology

4.2

4.3

On December 3, 2019, LGC performed a site reconnaissance of the Property to observe and evaluate its current
use and onsite environmental conditions. The site reconnaissance involved walking the Property while observing

for evidence of existing and potential environmental concerns. Property photographs are provided in Appendix B.

Limiting Conditions
LGC encountered no limiting conditions during the site reconnaissance on December 3, 2019.

Interior Observations of Property

During the site reconnaissance on December 3, 2019, LGC observed no structures on the Property and therefore
made no interior observations for the east parcel.

Exterior Observations of Property

During the site reconnaissance on December 3, 2019, LGC made the following observations regarding the
exterior of the Property:

EXTERIOR OBSERVATIONS OF PROPERTY

. Observed 'No
Item or Condition Evidence Evidence Comments
Observed

Hazardous Substances & Petroleum There are 2 lengths of cement pipe near the

Products: X H north access road fork in the north center of the
Property. The pipes are approximately may be
composed of transite (asbestos-cement).

Odors: Il X

Storage Tanks & Related Equipment: ] X

Standing Surface Water or Other

Pools of Liquid: [ X

Drums of Hazardous Substances,

Petroleum Products, or Unidentified O =

Contents:

Transformers or Equipment

containing Polychlorinated Biphenyls

(PCBs):

Pits, Ponds, or Lagoons:
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No

Item or Condition Ob:s s Evidence Comments
Evidence
Observed
Drains and Sumps: ] X
Stained Soil or Pavement: A small area of stained (black) surface soil is
located north of the tree house near the NW
X ] property corner. The stained soil appears to be

residue from a small fire but may also include
petroleum hydrocarbons (oil).

Stressed Vegetation (other than H I
from insufficient water):

Evidence of Mounds, Depressions or
Filled or Graded Areas Suggesting ] X
Trash or Other Solid Waste Disposal:

Wastewater or any discharge Most onsite storm water runoff apparently
(including storm water) into a Drain, discharges north into the culvert inlet along W.
Ditch, or Stream on or Adjacent to X ] Foothill Pkwy. & NW onto the road shoulder. The
the Property: remaining onsite storm water runoff apparently
discharges south onto the adjoining properties.

Wells (active, inactive, or
abandoned): [ X
Septic Systems or Cesspools: ] X
Prior Structures: ] X
R Tracks, Railr Tracks or

oads, Tracks, Railroad Tracks o [ X

Spurs:

4.5 Adjoining Property Observations

As defined in ASTM Standard £1527-13, an adjoining property is any real property whose border is contiguous or
partially contiguous with the Property, or would be contiguous or partially contiguous with the Property if that
property were not separated from the Property by a roadway, street or other public thoroughfare.

The Property is bordered by the following:
Northeast: = West Foothill Parkway (paved) followed by single-family residential parcels and West Chase

Drive.
North: A vacant parcel.
South: A nursery parcel (west) and a vacant parcel (east).
West: A vacant parcel.

5.0 FINDINGS

A summary of our findings is provided below. Details are not included or fully developed in this section, and the Phase I
ESA report must be read in its entirety for a comprehensive understanding of these findings.

e Located along the southwest side of West Foothill Parkway opposite its ‘T’ intersection with West Chase Drive, the
Property consists of two irregular-shaped parcels comprising a total of approximately 17.63 acres. The Property is
vacant land which was graded beginning in 2006.

e Historical aerial photographs of the Property dating back to 1931, as well as historical topographic maps dating
back to 1902, were reviewed as part of this Phase I ESA. The Property has apparently always vacant unoccupied
land. Agricultural use of the adjacent area to the east began prior to 1931, and the area began transitioning to
single-family residences in the early 1980s.
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e The Property and adjoining properties were not identified in the databases in the EDR Report or in the four
additional online databases reviewed by LGC.

¢ No evidence of pesticides or herbicides spills was observed on the Property during our site reconnaissance, and
there is no indication that pesticides or herbicides were used on the Property.

e There are two lengths of cement pipe near the north access road fork in the north center of the Property which
were apparently dumped by unknown persons. The pipes may be composed of asbestos-cement (transite). No
other evidence of current or past storage or use of hazardous materials or petroleum products was identified on
the Property during our site reconnaissance and records review.

e There is a small area of stained (black) surface soil along the access road north of the tree house and near the
northwest Property corner. The stained soil appears to be residue from a small fire but may also contain petroleum
hydrocarbons (oil). No other stained surface soil or other visible evidence of petroleum products or hazardous
materials spills was observed on the Property. No stressed vegetation was observed.

e No evidence of ASTs was observed on the Property during our site reconnaissance or identified during record
review.

e No evidence of USTs, sumps, clarifiers, or other storage or treatment structures for hazardous materials or
petroleum products was observed on the Property during our site reconnaissance or identified during record
review.

¢ No evidence of known regulatory actions, regarding hazardous materials or petroleum products cleanup that have
been issued or are being issued for the Property, was identified during our records review.

6.0 OPINIONS

A summary of our opinions is provided below. Details are not included or fully developed in this section, and the Phase
I ESA report must be read in its entirety for a comprehensive understanding of these opinions.

e No apparent or potential threat of past or present hazardous material releases exists regarding the Property based
on the EDR Report and the Agency Contact and Database Search, including the site identified in the EDR Report
within the ASTM-specified search radii surrounding the Property.

e A Vapor Encroachment Condition does not exist or is not likely to exist in connection with the Property.

¢ No REGs, including CRECs, were identified on, at, in, or to the Property.

¢ No significant data gaps were identified that affect the ability of the Environmental Professional to identify RECs.
e There are no unusual circumstances where greater certainty is required regarding RECs.

7.0 CONCLUSIONS AND RECOMMENDATIONS

LGC has performed a Phase I ESA of the Property in conformance with the scope and limitations of ASTM E1527-13.
There were no exceptions to, or deletions from ASTM E£1527-13 in conducting this Phase I ESA. This Phase I ESA has
revealed no evidence of RECs in connection with the Property.

LGC recommends the following additional environmental assessment and remediation, based on the results of this
Phase I ESA:

e The two lengths of cement pipe near the north access road fork in the north center of the Property should be
sampled to determine if they are composed of asbestos-cement (transite). If the sample results indicate that the
contain asbestos, then the pipes and any visible broken-off pipe pieces should be removed, packaged and disposed
of as an asbestos-containing material (ACM) by a properly-licensed contractor. If they are not ACM, then they can
be disposed of as non-hazardous solid waste. The pipes are a possible ACM and are therefore not an REC.

e The small area of stained (black) surface soil on the road north of the tree house should be sampled to determine
if it contains petroleum hydrocarbons. If the sample results indicate that the contain petroleum hydrocarbons, then
the stained soil should be excavated, containerized and disposed of as petroleum hydrocarbon contaminated waste
by a properly-licensed contractor. If the stained soil does not contain petroleum hydrocarbons, then it can be
disposed of as non-hazardous solid waste. The stained soil comprises an estimated 0.5 cubic yard or less, and it is
therefore a de minimis condition which is not an REC.
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e The other trash on the Property should be removed and disposed of as non-hazardous solid waste.

8.0 NON-SCOPE ISSUES

The following Non-Scope Issues, which are outside the scope of ASTM £1527-13, were assessed in connection with this
Phase I ESA of the Property.

8.1 Building Construction Materials

Building construction materials that could contain hazardous materials, including asbestos-containing building
materials (ACBMs) and lead-based paint (LBP), were considered during this Phase I ESA. There apparently never
have been structures on the Property, and therefore ACBMs and LBP are not considered to be concerns regarding
the Property. The two lengths of cement pipe near the north access road fork in the north center of the Property
should be sampled to determine if they contain asbestos.

8.2 Indoor Radon

The Map of Radon Zones in California, based on USEPA data, was reviewed online. The map indicates that
Riverside County, including the Property, is in Radon Zone 2 and has a predicted average indoor radon screening
level between 2 and 4 picocuries per liter (pCi/L), which is considered “Moderate Potential”. This screening level
is less than or equal to the USEPA's radon action level of 4 pCi/L, and radon is therefore not a concern regarding
the Property.

8.3 Natural Asbestos Occurrences

The map of Reported Historic Asbestos Mines, Historic Asbestos Prospects, and Other Natural Occurrences of
Asbestos in California by the California Geologic Survey (CGS) and U.S. Geologic Survey (USGS) was reviewed.
The map depicts historic asbestos mines/prospects and natural asbestos occurrences and indicates that there are
no reported natural asbestos occurrences or historic asbestos/prospects mines located within 1 mile of the
Property. Natural asbestos occurrences and historic asbestos mines/prospects are therefore not concerns
regarding the Property.

9.0 LIMITATIONS

This Phase I ESA was performed using the degree of care and skill ordinarily exercised, under similar circumstances, by
reputable engineers, geologists, and environmental professionals practicing in this or similar localities. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report. The
current observations made in the field and the review of available records and other documentation are believed to be
representative of the entire project. However, soil, geologic and other conditions revealed by excavation may be
different from our preliminary findings. If this occurs, the changed conditions must be evaluated by the environmental
professional, and the recommendations within this Phase I ESA are subject to change. Changes in the conditions of the
Property 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.

This report is issued with the understanding that it is the responsibility of the owner and/or owner’s representative to
ensure that the information and recommendations contained herein are adhered to and made clear.

The conclusions, opinions and recommendations contained in this Phase I ESA report represent our professional
judgment and are based on the results of the described review of available records and other documentation.

The conclusions, opinions and recommendations contained in this Phase I ESA report are valid up to a period of one
(1) year from the date of this report in accordance with the All Appropriate Inquiries (AAI) Final Rule. Changes in the
conditions on the Property can and do occur with the passage of time, due to natural processes and/or the works of
man. In addition, changes in applicable or appropriate codes, regulation and/or standards may occur, whether they
result from legislation or the broadening of knowledge. Accordingly, the findings of this Phase I ESA may be invalidated
wholly or partially by changed conditions outside LGC's control. Therefore, if any of the abovementioned situations
occur, then this report must be updated.

This report has been prepared solely for use by the parties and purposes named and/or designed above. It may not
contain sufficient and/or applicable information for use by other parties or other purposes. LGC reserves the right to
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the information, conclusions, recommendations, and findings of this Phase I ESA should the client decide to forfeit their
ownership of the Property.

LGC appreciates the opportunity to be of service to you and looks forward to the opportunity to work with you in the
future. Should you have any questions, or should you require additional information, regarding the contents of this
Phase I ESA please do not hesitate to contact this office at your earliest convenience.

10.0 PREPARERS

Duncan Walker
Environmental Professional and Certified Engineering Geologist

B.S., Geology, California University at Los Angeles, 1980.
California Professional Geologist, #4105
California Certified Engineering Geologist, #1395

Environmental Division Manager and Certified Engineering Geologist at LGC. Mr. Walker has more than 30 years of
experience in the fields of Environmental Due Diligence including conducting and managing Phase I and Phase II
Environmental Site Assessments, as well as Preliminary Environmental Assessments, Supplemental Site Investigations
and Removal Action Work Plans/Implementation. Current duties include business development, client liaison, technical
oversight, and review and preparation of proposals and reports. Principal areas of responsibility for this Phase I ESA:
Project Management, Client Point of Contact, Research, Site Reconnaissance, Interviews, and Report Preparation.
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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Technical Infeasibility Criteria

Technical infeasibility for on-site infiltration may result from conditions including the following:

1.

The corrected in-situ infiltration rate is less than 0.3 inches per hour, as determined by
infiltration test, and it is not technically feasible to amend the in-situ soils to attain an infiltration
rate necessary to achieve reliable performance of retention-based stormwater quality control
measures;

Locations where the seasonal high groundwater level is within 10 feet of the surface, as
determined by soils investigations;

Locations within 100 feet of a groundwater well used for drinking water;

Brownfield development sites where infiltration poses a risk of pollutant mobilization;

Other locations where pollutant mobilization is a documented concern (e.g., at or near
properties that are contaminated or store hazardous substances underground);

Locations with potential geotechnical hazards;

Smart growth and infill or redevelopment locations where the density and/or nature of the
project would create significant difficulty for compliance with the onsite retention requirement;
Locations where infiltration may adversely impact biological resources; or

Locations where infiltration may cause health and safety concerns.

It may be technically infeasible for stormwater runoff harvest and use for the following situations:

1.

5.

Projects that would not provide sufficient irrigation or (where permitted) domestic grey water
demand for use of stored stormwater runoff due to limited landscaping or extensive use of low
water use plant palettes in landscaped areas;

Projects that are required to use recycled water for landscape irrigation;

Projects in which the harvest and use of stormwater runoff would conflict with local, state, or
federal ordinances or building codes;

Locations where storage facilities may cause potential geotechnical hazards as outlined in the
geotechnical report; or

Locations where storage facilities may cause health and safety concerns.

It may be technically infeasible for Bioretention (with underdrains) for the following situations:

1.

2.

Projects that have less than 0.3 in/hr infiltration rate and do not have sufficient land area to
construct an above ground system;
Projects that have no potential connection to existing or proposed storm drain systems.



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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) Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:————
___________  Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name KWC Engineers Date 3/3/2020
Designed by Calvin Sy Case No
Company Project Number/Name 2018.1847.1 Skyline Village Commercial Center
BMP Identification
BMP NAME /ID DMA 1
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.95 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 | Volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)

1A 11,118 Roofs 1 0.89 9917.3

1B 12,849 Concrete or Asphalt 1 0.892 11461.3

ic 25,329 Concrete or Asphalt 1 0.892 22593.5

iD 321,405 Natural (D Soil) 0.4 0.279712 89900.8

1 27,641 Ornamental 01 |0110458 | 3053.2

Landscaping
398342 Total 136926.1 0.95 10840 11,421

Notes:




) Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:————
___________  Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name KWC Engineers Date 3/4/2020
Designed by Calvin Sy Case No
Company Project Number/Name 2018.1847.1 Skyline Village Commercial Center
BMP Identification
BMP NAME /ID DMA 2
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.95 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 | Volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)

2A 57,695 Roofs 1 0.89 51463.9

2B 88,438 Concrete or Asphalt 1 0.892 78886.7

2C 127,687 Concrete or Asphalt 1 0.892 113896.8

2D 7,524 Natural (D Soil) 0.4 0.279712 2104.6

2E 114,650 Ornamental 0.1 |0.110458 | 12664

Landscaping
395994 Total 259016 0.95 20505.4 20,923

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legend:—————

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name KWC Engineers Date
Designed by Calvin Sy Case No
Company Project Number/Name 2018.1847.1 Skyline Village Commercial Center

3/4/2020

BMP Identification

BMP NAME /ID DMA 3

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20

Drainage Management Area Tabulation

in/hr

DMAs

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Surface| Effective DMA Rainfall
DMA DMA Area Type Imperivous Runoff DMA Areas x | Intensity Design Flow |Proposed Flow
Type/ID | (square feet) [ (use pull-downmenu) | Fraction, I¢ Factor | Runoff Factor (in/hr) Rate (cfs) Rate (cfs)
3A 0 Roofs 1 0.89 0
3B 3,252 Concrete or Asphalt 1 0.892 2900.8
3C 15,080 Concrete or Asphalt 1 0.892 13451.4
3D 0 Natural (D Soil) 04 0.279712 0
[0) tal
3F 18,621 rnamenta 0.1 0.110458 | 2056.8
Landscaping
36953 Total 18409 0.20 0.1 0.115

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name KWC Engineers Date
Designed by Calvin Sy Case No
Company Project Number/Name 2018.1847.1 Skyline Village Commercial Center

3/4/2020

BMP Identification

BMP NAME /ID DMA 4

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20

Drainage Management Area Tabulation

in/hr

DMAs

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Surface| Effective DMA Rainfall
DMA DMA Area Type Imperivous Runoff DMA Areas x | Intensity Design Flow |Proposed Flow
Type/ID | (square feet) [ (use pull-downmenu) | Fraction, I¢ Factor | Runoff Factor (in/hr) Rate (cfs) Rate (cfs)
4A 0 Roofs 1 0.89 0
4B 1,132 Concrete or Asphalt 1 0.892 1009.7
4c 12,068 Concrete or Asphalt 1 0.892 10764.7
4D 0 Natural (D Soil) 04 0.279712 0
[0) tal
4 20,775 rnamenta 01 |0.110458 | 2294.8
Landscaping
33975 Total 14069.2 0.20 0.1 0.115

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name KWC Engineers Date
Designed by Calvin Sy Case No
Company Project Number/Name 2018.1847.1 Skyline Village Commercial Center

3/4/2020

BMP Identification

BMP NAME /ID DMA 5

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Surface| Effective DMA Rainfall
DMA DMA Area Type Imperivous | Runoff DMA Areas x | Intensity Design Flow |Proposed Flow
Type/ID | (square feet) | (use pull-downmenu) [ Fraction, I Factor | Runoff Factor | (in/hr) Rate (cfs) Rate (cfs)
5A 0 Roofs 1 0.89 0
5B 0 Concrete or Asphalt 1 0.892 0
5C 18,151 Concrete or Asphalt 1 0.892 16190.7
5D 0 Natural (D Soil) 04 0.279712 0
5E 17,592 Ornamental 01 |0.110458| 1943.2
Landscaping
(]
<
=
[a)]
35743 Total 18133.9 0.20 0.1 0.115

Notes:
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PROJECT SUMMARY
CALCULATION DETAILS
- LOADING = HS20 & HS25
- APPROX. LINEAR FOOTAGE = 123 I

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 10,900 cf.
» PIPE STORAGE VOLUME = 6,183 cf.

* BACKFILL STORAGE VOLUME = 5,238 cf.

» TOTAL STORAGE PROVIDED = 11,421 cf.

PIPE DETAILS

* DIAMETER = 96 IN.

*« CORRUGATION = 5x1

- GAGE = 16

* COATING =ALT2

* WALL TYPE = Perforated

* BARRELL SPACING = 36 IN.

BACKFILL DETAILS

* WIDTH AT ENDS = 36 IN.
* ABOVE PIPE =6 IN.

* WIDTH AT SIDES = 36 IN.
* BELOW PIPE =6 IN.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO CENTERLINE. ALL
ELEVATIONS, DIMENSIONS, AND LOCATIONS OF RISERS AND
INLETS, SHALL BE VERIFIED BY THE ENGINEER OF RECORD
PRIOR TO RELEASING FOR FABRICATION.

* ALL FITTINGS AND REINFORCEMENT COMPLY WITH ASTM A998.

 ALL RISERS AND STUBS ARE 2%" x /4" CORRUGATION AND 16
GAGE UNLESS OTHERWISE NOTED.

* RISERS TO BE FIELD TRIMMED TO GRADE.

* QUANTITY OF PIPE SHOWN DOES NOT PROVIDE EXTRA PIPE FOR
CONNECTING THE SYSTEM TO EXISTING PIPE OR DRAINAGE
STRUCTURES. OUR SYSTEM AS DETAILED PROVIDES NOMINAL

INLET AND/OR OUTLET PIPE STUB FOR CONNECTION TO EXISTING

DRAINAGE FACILITIES. IF ADDITIONAL PIPE IS NEEDED IT IS THE
RESPONSIBILITY OF THE CONTRACTOR.

* BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE DYODS DESIGN,

QUANTITIES ARE APPROX. AND SHOULD BE VERIFIED UPON FINAL
DESIGN AND APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES

NOT CONSIDER ALL VARIABLES SUCH AS SHORING AND ONLY
ACCOUNTS FOR MATERIAL WITHIN THE ESTIMATED EXCAVATION
FOOTPRINT.

53'-6"
390"
S
3
24'-6"
ASSEMBLY
SCALE: 1" = 10'

The design and information shown on this drawing 1s provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech”). Neither this

drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

Sl ®
g

ENGINEERED SOLUTIONS LLC

www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others. MARK| DATE
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CHECKED:
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135'-0"

19'-0"

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

ASSEMBLY
SCALE: 1"=10'

CALCULATION DETAILS

¢ LENGTH PER BARREL = 127 FT

¢ LENGTH PER HEADER = 19 FT

¢ LOADING = H20 & H25

e APPROX. CMP FOOTAGE = 273 FT

PROJECT SUMMARY

STORAGE SUMMARY

e STORAGE VOLUME REQUIRED 20,826.10 CF

¢ PIPE STORAGE = 13,722 CF

e STRUCTURAL BACKFILL STORAGE = 7,201 CF
e TOTAL STORAGE PROVIDED = 20,923 CF

PIPE DETAILS

* DIAMETER = 96 IN

* CORRUGATION = 5" X 1" OR 3" X 1"

* GAGE = 16

» COATING = ALUMINIZED STEEL
TYPE 2 (ALT2)

o WALL TYPE = PERFORATED

e BARREL SPACING = 36 IN

NOTES

BACKFILL DETAILS « ALL RISER AND STUB DIMENSIONS ARE TO CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND LOCATIONS OF

RISERS AND INLETS, SHALL BE VERIFIED BY THE ENGINEER OF RECORD PRIOR TO RELEASING FOR
FABRICATION.

e ALL FITTINGS AND REINFORCEMENT COMPLY WITH ASTM A998.

o ALL RISERS AND STUBS ARE 2 %" x " CORRUGATION AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE EXTRA PIPE FOR CONNECTING THE SYSTEM TO EXISTING
PIPE OR DRAINAGE STRUCTURES. OUR SYSTEM AS DETAILED PROVIDES NOMINAL INLET AND/OR OUTLET
PIPE STUB FOR CONNECTION TO EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE IS NEEDED IT IS THE
RESPONSIBILITY OF THE CONTRACTOR.

* BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE DYODS DESIGN, QUANTITIES ARE APPROX. AND SHOULD
BE VERIFIED UPON FINAL DESIGN AND APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES NOT
CONSIDER ALL VARIABLES SUCH AS SHORING AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

e WIDTH AT ENDS = 36 IN
e ABOVE PIPE =6 IN
e WIDTH AT SIDES = 36 IN
¢ BELOW PIPE = 6 IN

The design and information shown on this drawing is provided|
as a service to the project owner, engineer and contractor byl

Contech Engineered Solutions LLC ("Contech”). Neither
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of]

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which|

www.ContechES.com

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported|
to Contech immediately for re-evaluation of the design. Contech|

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or|
inaccurate information supplied by others.
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% VARIES
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—~—— @ INITIAL FILL ENVELOPE — ==

@ MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT.

FOUNDATION/BEDDING PREPARATION

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO
A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED

L PR

©

®

AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY

THE ENGINEER.

@ HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT STEEL AND ALUMINUM

SOFT SPOTS.

Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe

Material Location Description Material Designation
Designation

Rigid or Flexible Pavement
(if applicable)

Road Base (if applicable

Geotextile Layer Non-Woven Geotextile CONTECH C-40 |Engineer Decision for consideration to prevent soil
or C-45 migration into varying soil types. Wrap the trench only.
Backfill Infiltration pipe systems have | AASHTO M 145- | Material shall be worked into the pipe haunches by
a pipe perforation sized of A-1 or AASHTO |means of shovel-slicing, rodding, air-tamper, vibratory
3/8” diameter. An open M43-3,4 rod, or other effective methods. Compaction of all
graded, free draining stone, placed fill material is necessary and shall be
with a particle size of 12" — 2 considered adequate when no further yielding of the
¥2" diameter is recommended. material is observed under the compactor, or under

foot, and the Project Engineer or his representative is
satisfied with the level of compaction”

Bedding Stone Well graded granular bedding [ AASHTO M43 - | For soil aggregates larger than 3/8" a dedicated
material w/maximum particle |(3,357,4,467, 5, bedding layer is not required for CMP. Pipe may be
size of 3" 56, 57 placed on the trench bottom comprised of native

suitable well graded & granular material. For Arch
pipes itis recommended to be shaped to a relatively
flat bottom or fine-grade the foundation to a slight
v-shape. Soil aggregates less than 3/8" and unsuitable
material should be over-excavated and re-placed with
a 4"-6" layer of well graded & granular stone per the
material designation.

Geotextile Layer None None Contech does not recommend geotextiles be placed
under the invert of Infilitration systems due to the
propensity for geotextiles to clog over time.

Note: The listed AASHTO designations are for gradation only. The stone must also be angular and clean.

A
—

22/3"x 1/2" e o o o & / o o o
CORRUGATION - STEEL L o o o o% o o
AND ALUMINUM CMP

EDGE SPACING EQUAL f 9 o o4f° o o o
ON BOTH SIDES P /

1.50"

COIL WIDTH ——— =
OPEN AREA = 3.76 SQ IN/SQ FT

3" x 1" CORRUGATION -

A
—

o o o o /o o o
s
©o o o o Y o o

CMP
(COIL PROVIDED FROM

L o o o 2/]‘0 o o o

1

@ PIPE ——=

l-— D' " —=
w
o
o
s
| |
| |
| |
| |
[ Lo _
L e FRONT
NOTE:
MANWAY DETAIL APPLICABLE FOR CMP
PP — SYSTEMS WITH DIAMETERS 48" AND
PLAN LARGER. MANWAYS MAY BE REQUIRED
=N ON SMALLER SYSTEMS DEPENDING ON
TYPICAL MANWAY DETAIL ACTUAL SITE SPECIFIC CONDITIONS.
SCALE: N.T.S.
RISER (TYP.)
"j |~ SEEDETAL
ELEVATION END

NOTE:

TYPICAL RISER DETAIL LADDERS ARE OPTIONAL AND ARE NOT

SCALE: N.T.S. REQUIRED FOR ALL SYSTEMS.

20 MIL HDPE MEMBRANE
LINER OVER TOP OF PIPE
(IF REQUIRED)

BACKFILL CONTECH LANTANA, FL L1 v LIMITS OF
MATERIAL SHALL BE PLACED IN 8"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN PLANT) —] 354" REQUIRED
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE COIL WIDTH BACKFILL
SOILS OVER THE SYSTEM. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE OPEN AREA = 4.16 SQ IN/SQ FT
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT
ALL TIMES DURING THE BACKFILL PROCESS. BACKFILL SHALL BE ADVANCED ALONG . TBD" TYP.
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING 5" x 1" CORRUGATION - STEEL ONLY
ON ANY PIPES IN THE SYSTEM. . EDGE SPACING EQUAL ON BOTH SIDES
A
EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND z % °© o o
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE. ATTENTION MUST ~ o o
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT. L] °
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL 4
SUCH OPERATIONS. s 9@2.711" = 24.399" — =] TYPICAL SECTION VIEW
OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE COIL WIDTH LINER OVER ROWS
SE(E?(LZJIIEEDCONDITIONS. REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL NOTES: OPEN AREA = 3.33 SQ IN/SQ FT SCALE: N.T.S
BACK F| L L DETA | L 1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS. NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
2.  PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
SCALE: N.T.S. THE NOMINAL DIAMETER AND LENGTH OF PIPE. THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
NOTE: 3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES. POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
THESE DRAWINGS ARE FOR CONCEPTUAL 4. ALL HOLES @3/8". SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
PURPOSES AND DO NOT REFLECT ANY LOCAL CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
PREFERENCES OR REGULATIONS. PLEASE INFORMATION.
CONTACT YOUR LOCAL CONTECH REP FOR TYP I CA L PER FORATIO N DETA I L
MODIFICATIONS. SCALE: N.T.S.
o somaaa s the prosact buer, angineer and comiiacet by ® ® PROJECT No.. |SEQ-No: | DATE:
25 Senuice to te project ouner, engineer and conlractr by C§|&NTECH ANZATITEALL DYODS - 14309-1-0 14309-1 0 3/5/2020
drawing, nor any part thereof, may be used, reproduced or| = | Yo — -‘..'.
modified in any manner without the prior written consent of @ = ANl Emw= > . ; DESIGNED: DRAWN:
e s e ENGINEERED SOLUTIONS LLC CMP DETENTION SYSTEMS PROJECT NAME: Skyline Village DYODS DYODS
If discrepancies between the supplied information upon which| WWW'ContECh ES.COm CONTECH Corona CA CHECKED: APPROVED:
;“Ses“’":x;‘fk‘;bjgﬁj::;: actual ;‘gf{gggﬁg‘l‘;f:u’; e 9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 DYODS !
e e o s o] B00-338-1122  513.645.7000  513-645-7903 FAX DRAWING DESCRIPTION: DMA A 9.34 AC STEETNOS D
inaccurate information supplied by others. MARK DATE REVISION DESCRIPTION BY




C:\DYODS\DATA\CPC\DYODS_14309-1.DWG 3/5/2020 1:22 PM

TEMPORARY COVER FOR
CONSTRUCTION LOADS

HEIGHT

[ 1

FINISHED

OF —
COVER

[GRADE

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRA AMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 | 50-75 | 75-110 | 110-150
MINIMUM COVER (FT)
12-42 2.0 2.5 3.0 3.0
48-72 3.0 3.0 35 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

CONSTRUCTION LOADING DIAGRAM

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

GALVANIZED: AASHTO M-36 OR ASTM A-760

POLYMER COATED: AASHTO M-245 OR ASTM A-762

APPLICABLE REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

ALUMINUM: AASHTO M-196 OR ASTM B-745

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

APPLICABLE REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE
APPLICABLE REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A
ACCESS CASTING TO BE
PROVIDED AND INSTALLED
BY CONTRACTOR.
| N
b o A B -
Y 4 PO PR > I aa a
5 S N P S
‘—Iq ' N 2 L J ° 2 A
f ) I
a
-l
GASKET MATERIAL @ CMP RISER =
SUFFICIENT TO PREVENT ¢ 5
SLAB FROM BEARING ON = o
RISER TO BE PROVIDED BY N
CONTRACTOR. @B LU TYP A= g
=
B oA
250

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),
SEE NOTE 7.

[%]=]

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES), —|
SEE NOTE 7.

2" COVER

OPENING IN
PROTECTION
SLAB FOR
CASTING

(TYP)

b

OPENING IN
PROTECTION _ |

SLAB FOR

INTERRUPTED BAR
REPLACEMENT, SEE
NOTE 6.

CASTING

STANDARD
REINFORCING,
SEE TABLE

A

N

*»*BEARING
@ CMP
A B REINFORCING PRESSURE
RISER (PSF)
o o4 » #5 @ 12" OCEW 2410
4 XA #5 @ 12" OCEW 1,780
o o 46" o #5 @ 12" OCEW 2,120
46" X 46" #5 @ 12" OCEW 1,530
a6 75 s #5 @ 10" OCEW 1,890
5 X5 #5 @ 10" OCEW 1,350
2 256" » #5 @ 10" OCEW 1,720
56" X 5-6" #5 @ 9" OCEW 1,210
o o6 o #5 @ 9" OCEW 1,600
4 6'X6' 5 #5 @ 8" OCEW 1.100
** ASSUMED SOIL BEARING CAPACITY
A
| |
<

—/

STANDARD
REINFORCING,
SEE TABLE

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

RECOMMENDATIONS FOR ALUMINUM PIPE.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

REQUIREMENTS OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE
MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL

PURPOSES AND DO NOT REFLECT ANY LOCAL

PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

PIPE ASSOCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR

ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) OR ASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT

PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE

SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW

OSHA GUIDELINES FOR SAFE PRACTICES.

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.
2.

3.

(4]

(22}

DESIGN LOAD HS25.

EARTH COVER = 1' MAX.

. CONCRETE STRENGTH = 3,500 psi
. REINFORCING STEEL = ASTM A615, GRADE 60.

. PROVIDE ADDITIONAL REINFORCING AROUND

OPENINGS EQUAL TO THE BARS INTERRUPTED,
HALF EACH SIDE. ADDITIONAL BARS TO BE IN

THE SAME PLANE.

L

[%]=]

INTERRUPTED BAR

REPLACEMENT,
SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION

CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING
APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS
MAINTAIN ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR
SOILS DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE
APPROPRIATE ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE
STRUCTURAL FILL MATERIAL GRADATION SHOULD NOT ALLOW THE
MIGRATION OF FINES, WHICH CAN CAUSE SETTLEMENT OF THE DETENTION
SYSTEM OR PAVEMENT ABOVE. IF THE STRUCTURAL FILL MATERIAL IS NOT
COMPATIBLE WITH THE UNDERLYING SOILS AN ENGINEERING FABRIC
SHOULD BE USED AS A SEPARATOR. IN SOME CASES, USING A STIFF
REINFORCING GEOGRID REDUCES OVER EXCAVATION AND REPLACEMENT
FILL QUANTITIES.  BACKFILL

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

COVER

GEOGRID WASN'T USED

\\\///\\\///\\\// \\\\Q%\s"‘ \\\\ \ \///\\\//> EMBANKMENT
Y 2
NCQS KK
NN N
KA . - IR
NN I
NN UM N ANANANS A
ORI N
SESSESRESFFSIR K

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF
THE SUBGRADE.

GEOMEMBRANE BARRIER

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF
SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A
GEOMEMBRANE BARRIER IS RECOMMENDED WITH THE SYSTEM. THE
GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM
THE POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM THE USE OF
SUCH AGENTS INCLUDING PREMATURE CORROSION AND REDUCED ACTUAL
SERVICE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12'0 - 96°0)
18" FOR 1020 AND >)

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN
DEFLECT. PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED
LOADS TO DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF
THE OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND

PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
4" GRANULAR AND SMALLER

Y
EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

e 7

BEDDING - WELL GRADED
GRANULAR AND SMALLER

NI )
N

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER
EFFECTIVE METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

Y, T
>/§\§//§\§/// ;\\i//;\\i//;\\:EMBANKMENT
AN AN SNANAN
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L NS
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RN NN
S S S SIS
8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT
YOUR LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE

DISTORTION/DISPLACEMENT
CLSM
TIRNN NN
NN NI
\\\//<\>//\\>// ¥ /\\\///\\\///\\\ EMBANKMENT
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
A ROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER —

oot e s
s st

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

\— OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND

MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
QUARTERLY INSPECTIONS. THE RATE AT WHICH THE SYSTEM COLLECTS
POLLUTANTS WILL DEPEND MORE ON SITE SPECIFIC ACTIVITIES RATHER THAN
THE SIZE OR CONFIGURATION OF THE SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. A RECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND
OSHA REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND
SYSTEMS. DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING
AGENTS IS OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE
SYSTEM TO BE RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE
SPRING THAW AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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SITE SPECIFIC DATA WgM/VDMEDM

PROJECT NUMBER
ORDER NUMBER PATENTED

PERIMETER 3 . | VERTICAL

PROJECT NAME VOID AREA

PROJECT LOCATION

SITE CURBING

STRUCTURE ID BY OTHERS

TREATMENT REQUIRED DRAIN DOWN LINE

VOLUME BASED (CF) FLOW BASED (CFS)

MANIFOLD

/L

GAN

PRE-FILTER
TREATMENT HGL AVAILABLE (FT) CARTRIDGE ‘r\
S

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE

PIPE DATA LE. MATERIAL DIAMETER 8}
INLET PIPE 1 ‘
INLET PIPE 2

_|cURB oPENING
1l
/lb -

SEE NOTES
PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION
SURFACE LOAD PEDESTRIAN OPEN PLANTER |  PEDESTRIAN
FRAME & COVER| 36" X 36" N/A N/A
WETLANDMEDIA VOLUME (CY) 18D

ORIFICE SIZE (DIA. INCHES) 18D
NOTES: PRELIMINARY NOT FOR CONSTRUCTION.

PLAN VIEW

INSTALLATION NOTES VEGETATION —_ ! OPENING

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND PLANT L
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND  ESTABLISHMENT
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE MEDIA
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.
2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY AE | RISER
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. [\ S i
4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING B :H =?
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 0] IE_QUT
CONCRETE. (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 6" 8-0" e 6"—o] 0 -~ 6
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS o . - -
STANDARD CONNECTION DETAIL. 9-0 ©
5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. LEFT END VIEW ELEVATION VIEW
6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND
INSTALLED BY OTHERS.
7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR
ACTIVATION OF UNIT.  MANUFACTURERS WARRANTY IS VOID WITH OUT
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE.
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1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. PROPRIETARY AND CONFIDENTIAL: @
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO NETLANDS | me weormanon covmamen w s oocumen is e sou

CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS PROPERTY OF FORTERRA AND TS COMPANIES. = THIS DOCUMENT,

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED
THE FOLLOMING US PATENTS: 7,425,262 7.470.362; ' ’
AND ACCESSORIES PLEASE: CONTACT BIO CLEAN. 7.574,3’7;‘& 8,303816; mmmmﬁmmﬂsm IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.
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Flow Based Sizing
The MWS Linear can be used in stand alone applications to meet treatment flow requirements. Since the MWS Linear
Is the only biofiltration system that can accept Inflow plpes several feet below the surface it can be used not only In
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