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OWNER'’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for T.J. Build by Cal Land
Engineering, Inc. for the Commercial project.

This WQMP is intended to comply with the requirements of City of Perris for <Insert Ordinance No.> 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 Perris Water Quality Ordinance (Municipal Code
Section ).

"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."

04/25/2022
Owner’s Signature Date
T.). Build Owner
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.”

04/25/2022
Preparer’s Signature Date
Jack Lee Engineer
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure: 40870
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Section A: Project and Site Information

PROJECT INFORMATION

Type of Project: Commercial

Planning Area:

Community Name:

Development Name:

PROJECT LOCATION

Latitude & Longitude (DMS): 33.758054, -117.226345

Project Watershed and Sub-Watershed: Santa Ana Watershed

Gross Acres: 1.08 (Disturbed)
APN(s): 330-080-006

Map Book and Page No.: Portion of the Southerly 25 Acres of the Southeast quarter of the southeast quarter of section
6. Township 5 South, Range 3 West, San Bernardino Base and Meridian

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Commercial

Proposed or Potential SIC Code(s)

Area of Impervious Project Footprint (SF) 41,253.56

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 41,253.56

Does the project consist of offsite road improvements? L1y XN
Does the project propose to construct unpaved roads? L1y XN
Is the project part of a larger common plan of development (phased project)? L1y XN

EXISTING SITE CHARACTERISTICS

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

Is the project located within any MSHCP Criteria Cell? Ly [N
If so, identify the Cell number:

Are there any natural hydrologic features on the project site? L1y XN
Is a Geotechnical Report attached? |:| Y |Z| N
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) C

What is the Water Quality Design Storm Depth for the project? 0.60

A.1 Maps and Site Plans

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

e Drainage Management Areas e  Source Control BMPs

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

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

e BMP Locations (Lat/Long)



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

biphenyls), Toxicity

. Proximity to
Designated RARE y
Receiving Waters EPA Approved 303(d) List Impairments Beneficial -
Beneficial
Uses
Use
San Jacinto River Reach 3 (Canyon
Lake (Railroad Canyon Reservoir) N/A WARM  and 9.6 miles
CcoLD
to Nuevo)
canyon lake (railroad canyon .
. Nutrients WARM 453 Acres
reservoir)
San Jacinto River, Reach 1 (Lake
Elsinore to Canyon Lake (Railroad N/A WARM 5.1 Miles
Canyon Reservoir)
DDT (Dichlorodiphenyltrichloroethane), Nutrients, Organic WARM  and
Elsinore, Lake Enrichment/Low Dissolved Oxygen, PCBs (Polychlorinated COMM 2431 Acres

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 |:| Y |Z| N
State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. |:| Y |Z| N
US Army Corps of Engineers, CWA Section 404 Permit |:| Y |Z| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion L1y XN
Statewide Construction General Permit Coverage |:| Y |Z| N
Statewide Industrial General Permit Coverage |:| Y |Z| N
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) L1y XIN
Other (please list in the space below as required) Oy XN




Section B: Optimize Site Utilization (LID Principles)

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

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

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

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?

Natural drainage pattern is identified by the existing contour lines showing a sheet flow flowing to the
north east of property or to the adjacent lot. Natural drainage was preserve and Infiltration Trench was
proposed on site. Stormwater will go through the proposed Infiltration Trench, before it goes to the street
and to the adjacent lot.

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

There is no establish natural vegetation on the project site. This project will introduce and maintain
drought tolerant plants and grass on all open pervious areas on the project site.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?
Not applicable, no existing natural infiltration area on-site
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Did you identify and minimize impervious area? If so, how? If not, why?

Yes, Parkways and parking lot aisles are design to the minimum requirement of the City and no decorative
paving will be proposed on the landscape design.

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

Yes, most of the storm water will be stored and percolate to the proposed Infiltration Trench that is located
at the north and east of the property.



Section C: Delineate Drainage Management Areas
(DMA:s)

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)!2 Area (Sq. Ft.) DMA Type
Al Landscape 26,387.96 Type A
D1 Driveway, Parking and | 41,253.56 Type B
Building to Infiltration
Trench

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

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

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

Al Landscape 26,387.96 Type A

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

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



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

DMA Receiving Self-Retaining DMA
o 8 :
) = 58 | 25§
= © o = o 2 Area  (square
© © 3 o + Q O
= £g 5 8 E & |Product feet) Ratio
g [A] § > |[B] [C1=[AIx[B] [DMA name/ID |[D] [Cl/[D]

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

DMA Name or ID

BMP Name or ID

D1

Infiltration Trench

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.
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Section D: Implement LID BMPs

D.1 Infiltration Applicability

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

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

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

Geotechnical Report

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

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document? |E Y |:| N

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?

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

If Yes, list affected DMAs: X

...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater
could have a negative impact?

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

...have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final
infiltration surface?

If Yes, list affected DMAs: X
...geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?
Describe here: X

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:

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

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

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

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

Irrigation Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

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

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: 41,253.56 SF. = 0.95 Acres

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: EIATIA Factor

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: Insert Area (Acres)

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)

Insert Area (Acres) ‘ Insert Area (Acres)
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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:

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: Number of daily Toilet Users
Project Type: Enter 'Residential’, 'Commercial’, 'Industrial’ or ‘Schools'

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: Insert Area (Acres)

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

Enter your TUTIA factor: 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: Required 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)

Insert Area (Acres) ‘ Insert Area (Acres)

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:

Insert narrative description here.

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: Projected Average Daily Use (gpd)

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.

Total Area of Impervious Surfaces: Insert Area (Acres)
-14 -



Step 3:

Step 4:

Step 5:

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

Enter the factor from Table 2-4: Enter Value

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

Minimum required use: Minimum use required (gpd)

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

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

Minimum use required (gpd) ‘ Projected Average Daily Use (gpd)

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

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

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

[ 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.

None of the above.
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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)
Al
D1

OOCOOXIK
AR E NN
AR E NN
AR E NN
AR E NN

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.

Most of the Stormwater will drain to proposed Infiltration Trench
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D.5 LID BMP Sizing

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the Vemp worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vgwp using
a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook
or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below
to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the

table below as needed.

Table D.3 DCV Calculations for LID BMPs

Post- DMA
DMA Area | Project Effective DMA Areas x .
DMA (square Surface Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, It | Factor | Factor
[A] (B] [C] [A] x [C]
Al 26,387.96 | Landscape | 0.1 0.11 2,914.8
D1 41,253.56 | Driveway, 1 0.89 36,798.2
Parking
and
Building
Proposed
Design Volume
Storm Design Capture | on Plans
Depth Volume, Veswmp | (cubic
(in) (cubic feet) feet)
_ 2= [D] _ _ [G] =
Ar = 3[A] 30,713 [E1=0.60 | [F] = 1,9857 | o005 g

Design Capture Volume = [F]

[F] =

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

[DIx[E]

12

[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 Copermittee). Check one of the following Boxes:

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

- Or -

[ 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.

List DMAs here.
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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 and/or ;

i heck th Bacterial . - L5 . Trash &|Oil &
PhVOJeCt IF()eatures (check those Indicators |Metals | Nutrients |Pesticides | Organic Sediments | 5ot ™ | Grease
that apply Compounds
[ Detached Residential = N = = N = = =

Development
Attached Residential
()
[ Development P N P P N P P P
< Commercial/Industrial pG) P p(1) p) p() p() p P
Development
Automotive Repair @ 5)
U Shops N P N N P N P P
Restaurants
] (>5,000 ) P N N N N N P P
Hillside Development
U (55,000 t2) P N P P N P P P
Parking Lots
(6) (1) (1) (4) (1)
] (>5,000 ) P P P P P P P P
[] Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern [ [ [ [ [ [ [ [
P = Potential

N = Not Potential

@ A potential Pollutant if non-native 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

(2
@3
4
(5

(6,
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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?

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 BMIP Name / Identifier Here
Type/ID | feet) Type Fraction, ¢ | Factor Factor
[A] [B] [C] [A]x [C]
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)
A - [DIx[E]
2= D] (E] F] = [F1 X (1-[H]) | [1]

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

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E] 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
o Maedium: 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
Selected Treatment Control BMP | Priority  Pollutant(s) of | Removal Efficiency
Name or ID? Concern to Mitigate? Percentage®

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

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

3 As documented in a 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 Copermittee
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances associated
with larger common plans of development.

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

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

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

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.

Table F.1 Hydrologic Conditions of Concern Summary

2 year — 24 hour

Pre-condition Post-condition % Difference
Time of INSERT VALUE INSERT VALUE INSERT VALUE
Concentration
Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE

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.

-22-



HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example,
Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or naturally
erosion resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely
affected; or are not identified on the Co-Permittees Hydromodification Susceptibility Maps.

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

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

INSERT TEXT HERE

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.

b.

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.
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Section G: Source Control BMPs

Source control BMPs include permanent, structural features that may be required in your project plans —
such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular
sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The MEP
standard typically requires both types of BMPs. In general, Operational BMPs cannot be substituted for a
feasible and effective permanent BMP. Using the Pollutant Sources/Source Control Checklist in Appendix
8, review the following procedure to specify Source Control BMPs for your site:

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. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs
may also be required as a condition of a use permit or other revocable Discretionary Approval for use
of the site.

Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Permanent Structural Source
Control BMPs

Operational Source Control BMPs

D1.
structural pest control

Need for future indoor and

Note building design features
that discourage entry of pests.

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

D2.
Pesticide Use

Landscape / Outdoor

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

Maintain  landscaping
minimum or no pesticides.

using

See applicable operational BPMs
in “What you should know
for.....Landscape and Gardening”
at http://rcflood.org/stormwater
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that can contribute to
stormwater pollution.

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,

Provide IPM information to new
owners, lessees and operators.

air movement, ecological
consistency, and plant
interactions.

0. Miscellaneous Drain or Wash | Rooftop equipment with

Water or other Sources.
Rooftop equipment

Roofing, gutters, and trim.

potential to produce pollutants
shall be roofed and / or have
secondary containment.

Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may
leach into runoff.

P. Plazas, 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
no to s storm drain.
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Section H: Construction Plan Checklist

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two
columns will contain information that was prepared in previous steps, while the last column will be
populated with the corresponding plan sheets. This table is to be completed with the submittal of your
final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s) BMP Location (Lat/Long)
ID Description
D1 Infiltration Trench on | Sheet 1 of Preliminary Grading Plan | 33.758054, -117.226345

the north and east
side of property.

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate
an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee staff can
advise you regarding the process required to propose changes to the approved Project-Specific WQMP.
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Section I: Operation, Maintenance and Funding

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

1. A means to finance and implement facility maintenance in perpetuity, including replacement
cost.
2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until

responsibility for operation and maintenance is legally transferred. A warranty covering a period
following construction may also be required.

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

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

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs
built on your site. An agreement assigning responsibility for maintenance and providing for inspections
and certification may also be required.

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

Maintenance Mechanism: WQMP Maintenance Agreement

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

[y XN

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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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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Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnical, Environmental, and Civil Engineering

July 20, 2021
Mr. Jimmy Lee
13841 Roswell Ave, Suite A,
Chino, CA 91710-5467
Subject: Report of Geotechnical Engineering Investigation, Proposed Industrial Facility

Development, Vacant 5.97-Acre Lot (Adjacent East of 150 Mapes Road), APN
330-080-006, Perris, California. QCI Project No.: 21-188-001 GE

Gentlemen:

In accordance with your request, Quartech Consultants (QCI) is pleased to submit this
Geotechnical Engineering Report for the subject site. The purpose of this report was to evaluate
the subsurface conditions and provide recommendations for foundation designs and other
relevant parameters of the proposed construction.

Based on the findings and observations during our investigation, the proposed construction of
the subject site for the intended use is considered feasible from the geotechnical engineering
viewpoints, provided that specific recommendations set forth herein are followed.

This opportunity to be of service is sincerely appreciated. If you have any questions pertaining
to this report, please call the undersigned.

Respectfully submitted,
Cal Land Engineering, Inc. (CLE)
dba Quartech Consultants (QCI)

/{1//

./John Tran
Project Engineer

Jack C. Lee, GE 2153
Principal Engineer

ProjectEngineer

Dist: (4) Addressee

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090



REPORT OF GEOTECHNICAL ENGINEERING
INVESTIGATION

Proposed Industrial Facility Development

At
Vacant 5.97-Acre Lot (Adjacent East of 190 Mapes Road),
APN 330-080-006,

Perris, California

Prepared by
QUARTECH CONSULTANTS (QCI)
Project No.: 21-188-001GE
July 20, 2021



Mr. Jimmy Lee Page 1 of 10
QCI Project No.: 21-188-001 GE July 20, 2021

TABLE OF CONTENTS

1.0 INTRODUCGTION ....ceiieiiiiiireeirensremsrressrsassrrsassrenssrenssrsnsssrsassrensssenssssnsssssnsssenssrenssssnsssrsnnsnren 3
LT PURPOSE ..ttt ettt ettt 3
1.2 SCOPE OF SERVICES ... ettt ettt et e e e e et e e e e e et e e et e e e e e e e e e e e e e e eennns 3
1.3 PROPOSED CONSTRUGCTION ....eee ettt e e e et e et e e e e e e et e e e e e e e e e e e e e aenns 3
T4 SITE LOCATION oottt ettt ettt e e et e et e et e e e e e e e et e e e eenns 3

2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING ......coeeiiiimeeeiirremesieerennsnens 4
2.1 SUBSURFACE EXPLORATION ...ttt ettt e et e e e e e e e e e e e e eeans 4
2.2 LABORATORY TESTING -t eeueeet ettt e e ettt et e e e et e e e e e et e e e e e e aeans 4

3.0 SUMMARY OF GEOTECHNICAL CONDITIONS ......o oo itteiiirrmeiirressssrresssssrssnssssesnssssessnsnes 4
3.1 SOIL CONDITIONS .. ettt ettt ettt et e e e et e e e e e e e e e eaenn 4
3.2 GROUNDWIATER ... et ettt ettt e e et et e e e e e e et e e e e e e et e e e e e e e e e et e e e e e e e e ee e e e e e e e reeanennn 4

4.0 SEISIMICITY .oeeuiiiieeuiiiermmaisresmsssresnsssresnassssrsasssssrsasssssesnsssssesnnssssssnsssssssnsssssssnsssssssnnnssnssennnnnses 4
I U T N TR 4
A 2 S SMICITY ettt eeee et e ———————— 5
4 .3 ESTIMATED EARTHQUAKE GROUND MOTIONS ... ettt e e e e e e en s 5

5.0 CONG CLUSIONS ....cuiieiiiiiiimeirearsrem s remssremnsssanssssamssramsssemssssnnsssamssremssssmnsssnnsssansssennsssnnsssannssrnnnn 5
5.1 SEISMICITY AND SEISMIC INDUCED HAZARD .....ceneeeeeeeee et n e e e eeaeaes 5
5.2 SEISMIC INDUCED HAZARDS ..ottt ettt e e et e e e et e e e e e e e e e e e e e eeenn s 6
RSN (o7 \Y7 N - =] | 1 2RI 6
5.4 SURFICIAL SOIL REMOVAL AND RECOMPACTION ... ettt e e e e e e e e e e e eeenaeae 6
5.5 GROUNDWATER ... eett ettt et et e et e e e et e e e e e e e et e et e e e e e e e e e e e e e e e e e e e e e eeeeeeenn 6

6.0 RECONMMENDATIONS ....uiieiieeiiemiirmnrrmesremssremsssremssrrnnsssnnsssamssssmssssnnsssansssensssennsssnnsssensssnnnnn 6
B.71 SITE GRADING. ... ettt ettt ettt e e e e e et e et e e et e et e et e e e e e e e e e e e e e e e e e eenns 6

6.1.1 Site Preparation ..., 6
6.1.2 SUIfiCIal SOOI REMOVAIS ...c.ueieiiiie ettt r e e et e e e et e e e e et e e e eas 6
6.1.3 Treatment Of REMOVAI BOtOMS ......ccvviiiirieii ettt e et e e e e e e e e e e e eeaaas 7
T A (0 (o (W= = 7= Tod (o 1| T 7
6.2 FOUNDATION DESIGN ...ceeeneeeeeee e eee e e e et e e e et e e e e e e e e e et e e e e e e e e e e e eee e e e e e e e e eenneeees 7

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090



Mr. Jimmy Lee Page 2 of 10

QCI Project No.: 21-188-001 GE July 20, 2021
6.2.1 BEANNG VAIUE ... 7
SIS Y= 11110 1 T=] 0L ST 7
0.2.3 LAtBral RESISTANCE ... .cvnieeeee ettt ettt ettt et et e e e et et e e e e e e eereareeaeeeen 7
S To 10 [ g Lo =1 L0 ] I @01 415 1 (8 (o3 1[0 ] o F T 8
6.2.5 Concrete SIab and FIAtWOTK ......ouiieiee et e e eaens 8

6.3 TEMPORARY TRENCH EXCAVATION AND BACKFILL ...c.ueeiiete ettt e e e e e e e e e eeeeenaeens 8

A T 1 £ 7 2 =03 1 8

8.0 CORROSION POTENTIAL ...cueeieeeeeeerereasmssessesssmssesssm s smsrsmssanssanssanssanssnsssmsssmsssnsssnnsennse 9

9.0 SEISIMIC DESIGN ....cuiieiieieeiienreermnrmssmssmsrssassasssesssasenssenssenssensssnssssssnsssmsssmsssnssenssenssnnsssnnsen 9

0.0 REMA RIS ... iieiitiiiiieiireesirenssiensstresssrenssresnssrenssssassssessssenssssnssssassssensssensssenssssensssensssnenssssnnns 10

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090



Mr. Jimmy Lee Page 3 of 10
QCI Project No.: 21-188-001 GE July 20, 2021

1.0 INTRODUCTION
1.1 Purpose
This report presents a summary of our geotechnical engineering investigation for the proposed
construction at the subject site. The purposes of this investigation were to evaluate the
subsurface conditions at the area of proposed construction and to provide recommendations

pertinent to grading, foundation design and other relevant parameters of the development.

1.2 Scope of Services

Our scope of services included:

¢ Review of available soil engineering data of the area.

o Subsurface exploration consisting of logging and sampling of three 8-inch diameter hollow
stem auger borings to a maximum depth of 21.5 feet below the existing grade at the subject
site. The exploration was logged by a QCI engineer. Boring logs are presented in Appendix A.

e Laboratory testing of representative samples to establish engineering characteristics of the
on-site soil. The laboratory test results are presented in Appendices A and B.

e Engineering analyses of the geotechnical data obtained from our background studies, field
investigation, and laboratory testing.

e Preparation of this report presenting our findings, conclusions, and recommendations for the

proposed construction.

1.3 Proposed Construction

The subject site would be used for industrial facility constructions and associated improvements.
The proposed buildings are anticipated to be storage of mobile offices one-story structure with
concrete slab-on-grade. Column loads are unknown at this time, but are expected to be light to

medium. Minor cut and fill grading operation is anticipated to reach the desired grades.

1.4 Site Location

The project site is located on the north side of Mapes Road, a relatively short distance west of
Goetz Road, in the city of Perris, California. The approximate location of the site is presented in
the attached Site Location Map (Figure 1). The site is currently vacant and is relatively flat. The
site is approximately 5.97 acres. No major surface erosions were observed during our subsurface

investigation.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING
2.1 Subsurface Exploration
Our subsurface exploration consisted of drilling three 8-inch diameter hollow stem auger borings
to a maximum depth of 21.5 feet at the locations shown on the attached Site Plan, Figure 2. The
excavation of the boring was supervised and logged by a QCI engineer. Relatively undisturbed

and bulk samples were collected for laboratory testing. Boring logs are presented in Appendix A.

2.2 Laboratory Testing

Representative samples were tested for the following parameters: in-situ moisture content and
density, consolidation, direct shear strength, percent fines, expansion, and corrosion potential.
Results of our laboratory testing along with a summary of the testing procedures are presented in
Appendix B. In-situ moisture and density test results are presented on the boring logs in Appendix
A.

3.0 SUMMARY OF GEOTECHNICAL CONDITIONS
3.1 Soil Conditions
The onsite near surface soils consist predominantly of fine grained silty sand (SM). In general,
these soils exist in medium dense to dense and slightly moist conditions. Underlying the surface
soils, fine to medium grained clayey sand (SC), medium grained silty sand (SM) and sandy clay
(CL) were disclosed in the borings to the depths explored (21.5 feet below the existing ground
surface). These soils exist in the medium dense to very dense and very stiff and slightly moist to

very moist conditions. Generally, soils become denser as depth increases.

3.2 Groundwater
No groundwater or seepage was encountered in the test borings to the depths explored.

Groundwater is not expected during the proposed construction.

4.0 SEISMICITY
4.1 Faulting
Based on our study, there are no known active faults crossing the property. The nearest known

active regional fault is Elsinore;W+GI Fault zones located approximately 9 miles from the site.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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4.2 Seismicity
The subject site is located in Southern California, which is a tectonically active area. The type and
magnitude of seismic hazards affecting the site depend on the distance to causative faults, the
intensity, and the magnitude of the seismic event. Table 1 indicates the distance of the fault zones
and the associated maximum magnitude earthquake that can be produced by nearby seismic
events. As indicated in Table 1, the Elsinore;W+Gl fault zones are considered to have the most
significant effect to the site from a design standpoint.

TABLE 1

Characteristics and Estimated Earthquakes for Regional Faults

Fault Name Approximate Distance| Maximum Magnitude
to Site (mile) Earthquake (Mw)
Elsinore;W+Gl 9.0 7.3
Elsinore;GI+T+J 9.5 7.6
Elsinore; T+J+CM 10.1 7.6
San Jacinto;A+CC+B+SM 11.2 7.6
San Jacinto;SJV+A+CC+B 12.6 7.7
San Jacinto;SBV+SJV 12.8 7.4
San Jacinto;SBV 17.9 71

Reference: 2008 National Seismic Hazard Maps - Source Parameters

4.3 Estimated Earthquake Ground Motions

In order to estimate the seismic ground motions at the subject site, QCI has utilized the seismic
hazard map published by California Geological Survey. According to this report, the peak ground
Alluvium acceleration at the subject site for a 2% and 10% probability of exceedance in 50 years
is about 0.669g and 0.435g respectively (USGS, 2008 Deaggregation of Seismic Hazards). Site
modified peak ground acceleration (PGAM), corresponding to USGS Design Map Summary
Report, ASCE 7-16 Standard, is 0.600g.

5.0 CONCLUSIONS
Based on our subsurface investigation, it is our opinion that the proposed construction is feasible
from a geotechnical standpoint, provided the recommendations contained herein are incorporated
in the design and construction. The following is a summary of the geotechnical design and

construction factors that may affect the development of the site:

5.1 Seismicity and Seismic Induced Hazard
The site is located in a seismically active region and is subject to seismically induced ground

shaking from nearby and distant faults, which is a characteristic of all Southern California.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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5.2 Seismic Induced Hazards
Based on our review of the County of Riverside GIS map and Riverside county parcel report, it is

concluded that the site is mapped in the low liquefaction potential areas.

5.3 Excavatability
Based on our subsurface investigation, excavation of the subsurface materials should be

accomplished with conventional earthwork equipment.

5.4 Surficial Soil Removal and Recompaction
Based on our investigation, it is concluded that the existing surficial soils may not be suitable for

structure support as they presently exist and will require remedial grading as discussed herein.

5.5 Groundwater
Groundwater was not encountered during our field exploration. Groundwater is not anticipated to

be encountered during the near surface construction.

6.0 RECOMMENDATIONS
6.1 Site Grading
6.1.1 Site Preparation

Prior to initiating grading operations, any existing vegetation, trash, debris, over-sized materials
(greater than 8 inches), and other deleterious materials within construction areas should be

removed from the subject site.

6.1.2 Surficial Soil Removals

Based on our field exploration and laboratory data obtained to date, it is recommended that the

existing surficial soils be removed to a minimum depth of 4 feet below the existing grade or two
feet below the bottom of the footing, whichever is deeper to provide a uniform support for the
foundation and concrete slab. The recommended removal should be extended at least 4 feet
beyond building lines or to the limit of the existing building. The existing near surface soils should
also be removed to a depth of about 18 inches within the proposed driveway and concrete
flatwork areas. Locally deeper removals may be necessary to expose competent natural uniform
ground. The actual removal depths should be determined in the field as conditions are exposed.

Visual inspection and/or testing may be used to define removal requirements.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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6.1.3 Treatment of Removal Bottoms

Soils exposed within areas approved for fill placement should be scarified to a depth of 6 inches,
conditioned to near optimum moisture content, then compacted in-place to minimum project
standards.

6.1.4 Structural Backfill

The onsite soils may be used as compacted fill provided they are free of organic materials and

debris. Fills should be placed in relatively thin lifts (6 to 8 inches), brought to near optimum
moisture content, then compacted to at least 90 percent relative compaction based on laboratory
standard ASTM D-1557-12.

6.2 Foundation Design

6.2.1 Bearing Value

An allowable bearing value of 2000 pounds per square foot may be used for evaluation of existing
shallow continuous footings 12 inches wide and 24 inches deep, and shallow pad footings at least
24 square inches and 24 inches deep, below the lowest adjacent grade. This value may be
increased by 200 pounds per square foot for each additional foot of depth or width to a maximum
value of 2500 pounds per square foot. This value may be increased by one-third when

considering short duration seismic or wind loads.

6.2.2 Settlement

Settlement of the footings placed as recommended, and subject to no more than allowable loads

is not expected to exceed 1/2 inch. Differential settlement between adjacent columns is not

anticipated to exceed 1/4 inch for the adjacent column spaced at a distance of about 30 feet.

6.2.3 Lateral Resistance

Passive earth pressure may be computed as an equivalent fluid pressure of 300 pounds per
cubic foot, with a maximum earth pressure of 2000 pounds per square foot. An allowable
coefficient of friction between soil and concrete of 0.30 may be used with the dead load forces.
When combining passive pressure and frictional resistance, the passive pressure component

should be reduced by one-third.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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6.2.4 Foundation Construction

It is anticipated that the entire structure will be underlain by onsite soils of very low expansion
potential. All footings should be founded at a minimum depth of 24 inches below the lowest
adjacent ground. All continuous footings should have at least two No. 4 reinforcing bars placed

both at the top and two No. 4 reinforcing bars placed at the bottom of the footings.

6.2.5 Concrete Slab and Flatwork

Concrete slabs and flatworks should be a minimum of 4 inches thick and reinforced with a

minimum of No. 3 reinforcing bar spaced 16-inch each way or its equivalent. All slab

reinforcement should be supported to ensure proper positioning during placement of concrete.

In order to comply with the requirements of the 2019 CalGreen Section 4.505.2.1 within the
moisture sensitive concrete slabs, a minimum of 4-inch thick base of 2 inch or larger clean
aggregate should be provided with a vapor barrier in direct contact with concrete. A 10-mil
Polyethylene vapor retarder, with joints lapped not less than 6 inches, should be placed above
the aggregate and in direct contact with the concrete slab. As an alternate method, 2 inches of
sand then 10-mil polyethylene membrane and another 2 inches of sand over the membrane and
under the concrete may be used, provided this request for an alternative method is approved by

City or County Building Officials.

6.3 Temporary Trench Excavation and Backfill
All trench excavations should conform to CAL-OSHA and local safety codes. All utility trenches
backfill should be brought to near optimum moisture content and then compacted to obtain a

minimum relative compaction of 90 percent of ASTM D-1557-12.

7.0 INSPECTION
As a necessary requisite to the use of this report, the following inspection is recommended:
e Temporary excavations.
e Removal of surficial and unsuitable soils.
e Backfill placement and compaction.
e Utility trench backfill.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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The geotechnical engineer should be notified at least 1 day in advance of the start of
construction. A joint meeting between the client, the contractor, and the geotechnical engineer is

recommended prior to the start of construction to discuss specific procedures and scheduling.

8.0 CORROSION POTENTIAL

Chemical laboratory tests were conducted on the existing onsite near surface materials sampled
during QClI’s field investigation to aid in evaluation of soil corrosion potential and the attack on
concrete by sulfate soils. The testing results are presented in Appendix B.

According to 2019 CBC and ACI 318-19, a “negligible” exposure to sulfate can be expected for
concrete placed in contact with the onsite soils. Therefore, Type Il cement or its equivalent may
be used for this project. Based on the resistivity test results, it is estimated that the subsurface
soils are moderately corrosive to buried metal pipe. It is recommended that any underground
steel utilities be blasted and given protective coating. Should additional protective measures be

warranted, a corrosion specialist should be consulted.

9.0 SEISMIC DESIGN
Based on our studies on seismicity, there are no known active faults crossing the property.
However, the subject site is located in Southern California, which is a tectonically active area.

Based on ASCE 7-16 Standard, CBC 2019, the following seismic related values may be used:

Seismic Parameters (Latitude: 33.7577993, Longitude: -117.2269393) CIaSsI;e“D”
Mapped 0.2 Sec Period Spectral Acceleration, Ss 1.4419g
Mapped 1.0 Sec Period Spectral Acceleration, S1 0.531g
Site Coefficient for Site Class “D”, Fa 1.2
Site Coefficient for Site Class “D”, Fv 1.7
Maximum Considered Earthquake Spectral Response Acceleration 1.730g
Parameter at 0.2 Second, SMS :
Maximum Considered Earthquake Spectral Response Acceleration 0.903g
Parameter at 1.0 Second, SM1 )
Design Spectral Response Acceleration Parameters for 0.2 sec, SDS 1.153¢g
Design Spectral Response Acceleration Parameters for 1.0 Sec, SD1 0.602¢g

The Project Structural Engineer should be aware of the information provided above to determine

if any additional structural strengthening is warranted.
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10.0 REMARKS

The conclusions and recommendations contained herein are based on the findings and
observations at the exploratory locations. However, soil materials may vary in characteristics
between locations of the exploratory locations. If conditions are encountered during construction,
which appear to be different from those disclosed by the exploratory work, this office should be
notified so as to recommend the need for modifications.

This report has been prepared in accordance with generally accepted professional engineering
principles and practice. No warranty is expressed or implied. This report is subject to review by

controlling public agencies having jurisdiction.

Mailing Address: 574 E. Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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APPENDIX A
FIELD INVESTIGATION

Our subsurface investigation consisted of excavation of logging and sampling of three 8-inch
diameter hollow stem auger boring to a maximum depth of 21.5 feet below the existing grade at

the subject site at approximate locations shown on the enclosed Site Plan, Figure 2.

The drilling of the boring was supervised by a QClI’s engineer, who continuously logged the
borings and visually classified the soils in accordance with the Unified Soil Classification
System. Ring and SPT samples were taken at frequent intervals. These samples were obtained
by driving a sampler with successive blows of 140-pound hammer dropping from a height of 30

inches.

Representative undisturbed samples of the subsurface soils were retained in a series of brass
rings, each having an inside diameter of 2.42 inches and a height of 1.00 inch. All ring samples
were transported to our laboratory. Bulk surface soil samples were also collected for additional

classification and testing.



CalLand Engineering, Inc
dba Quartech Cosultants

BORING LOG B-1

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION: N/A
Sample B: Bulk Bag LOGGED BY: JT
- S = s S: Standard Penetration Test
— 2 2 = = )
x p z € - o R: Ring Sample
S|z 8|3l g g
sl=|2| 2|8 28| 2
8 |l&8|[S5S| s |8 &8~ | = Description of Material
B SM 2.6 Silty sand, fine grained, tan brown, slightly moist, dense.
] 32 Percent of Fines: 33.0
. R [50/5"| SM | 122.8 6.3 Silty sand, fine grained, tan brown, slightly moist, dense.
5 -~ R 8 SC| 1211 | 7.9 Clayey sand, fine grained, medium brown, slightly moist, dense.
. 24 Percent of Fines: 38.3
1 30
1 6
10 R 27 | SC| 1223 | 9.1 Clayey sand, medium grained, medium brown, slightly moist, dense.
1 32 Percent of Fines: 37.1
] 10
15 R 17 |SM | 118.6 | 10.8 Silty sand, medium grained, medium brown, slightly moist, medium dense.
R 21 Percent of Fines: 28.8
1 2
20 A R 18 | CL | 107.0 | 20.3 | Sandy clay,, light brown, very moist, very stiff.
1 18 Percent of Fines: 27.5
25 Total Depth: 21.5 feet
. No Groundwater
1 Hole Backfilled
. Hammer Driving Weight: 140 lbs
30 T Hammer Driving Height: 30 inches
35 4

PLATE A-1




CalLand Engineering, Inc

BORING LOG B-2
dba Quartech Cosultants

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: JT
— . —_ S: Standard Penetration Test
e o +— 2
— o o = = )
z 2 = [S - o R: Ring Sample
= 2l 5|25 2
8 | x| 2 |8 2% | 2
8 |&E8|5| & |8 &= = Description of Material
0
1 12
. R 43 |SM| 1288 | 8.5 Silty sand, fine grained, tan brown, slightly moist, very dense
. 50/5”
1 S 5 SC 8.3 Clayey sand, fine grained, medium brown, slightly moist, medium dense
T 13 Percent of Fines: 31.8
1 13
T 1
1 R 11 | sC| 117.7 | 84 Clayey sand, fine grained, medium brown, slightly moist, dense
1 49 Percent of Fines: 33.0

1 Total Depth: 11.5 feet
No Groundwater
1 Hole Backfilled

1 Hammer Driving Weight: 140 lbs
Hammer Driving Height: 30 inches

PLATE A-2




CalLand Engineering, Inc
dba Quartech Cosultants

BORING LOG B-3

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: JT
— A —_ S: Standard Penetration Test
e o + 2
— 2 2 = < R
) L2 = £ - v R: Ring Sample
< 2l 2|25 | 2
2 |lx|=s| £ |8 28| 2 — .
dlad8|5| s |8 &~ | = Description of Material
0
] 12
1 R 16 |SM| 1073 | 6.0 Silty sand, medium grained, medium brown, slightly moist, medium dense
] 22
5 R 15 | SM | 128.7 | 11.7 Silty sand, fine grained, medium brown, slightly moist, dense
1 21 Percent of Fines: 43.6
. 33
1 Total Depth: 6.5 feet
10 No Groundwater
1 Hole Backfilled
1 Hammer Driving Weight: 140 lbs
T Hammer Driving Height: 30 inches
15 1
20 A
25 A
30 1
35

PLATE A-3




APPENDIX B
LABORATORY TESTING

During the subsurface exploration, QCI personnel collected relatively undisturbed ring samples

and bulk samples. The following tests were performed on selected soil samples:

Moisture-Density
The moisture content and dry unit weight were determined for each relatively undisturbed soil
sample obtained in the test borings in accordance with ASTM D2937 standard. The results of

these tests are shown on the boring logs in Appendix A.

Shear Tests

Shear tests were performed in a direct shear machine of strain-control type in accordance with
ASTM D3080 standard. The rate of deformation was 0.010 inch per minute. Selected samples
were sheared under varying confining loads in order to determine the Coulomb shear strength
parameters: internal friction angle and cohesion. The shear test results are presented in the

attached plates.

Consolidation Tests

Consolidation tests were performed on selected undisturbed soil samples in accordance with
ASTM D2435 standard. The consolidation apparatus is designed for a one-inch high soil filled
brass ring. Loads are applied in several increments in a geometric progression and the resulting
deformations are recorded at selected time intervals. Porous stones are placed in contact with
the top and bottom of each specimen to permit addition and release of pore fluid. The samples
were inundated with water at a load of two kilo-pounds (kips) per square foot, and the test

results are shown on the attached Figures.

Expansion Index
Laboratory Expansion Index test was conducted on the existing onsite near surface materials
sampled during QCI’s field investigation to aid in evaluation of soil expansion potential. The test

is performed in accordance with ASTM D-4829. The testing result is presented below:

Expansion Expansion
Sample Location Index Potential

B-1 @ 0-4’ 3 Very Low




Corrosion Potential

Chemical laboratory tests were conducted on the existing onsite near surface materials sampled

during QCI’s field investigation to aid in evaluation of soil corrosion potential and the attack on

concrete by sulfate soils. These tests are performed in accordance with California Test Method
417, 422, 532, and 643. The testing results are presented below:

Chloride Sulfate Min. Resistivity
Sample Location pH (ppm) (% by weight) (ohm-cm)
B-1 @ 0-4 8.40 80 0.0020 5,600

Percent Passing #200 Sieve

Percent of soil passing #200 sieve was determined for selected soil samples in accordance with

ASTM D1140 standard. The test results are presented in the following table:

Sample Location % Passing #200
B-1 @ 0-4 33.0
B-1@5 38.3
B-1@ 10’ 37.1
B-1@ 15 28.8
B-1 @ 20’ 27.5
B-2@5 31.8
B-2@¥& 33.0
B-3@5 43.6
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2000 6.3 13.1 (ASTM D3080)
6/21 FIGURE 3




SATURATED

DEFORMATION (%)
D

10

0.1

1

10

COMPRESSIVE STRESS (KSF)

100

SYMBOL

BORING NO.

SAMPLE NO.

DEPTH (FT)

SOILTYPE

INIT.
MOISTURE
CONTENT (%)

INIT. DRY
DENSITY (PCF)

INIT. VOID
RATIO

O

B-1

N/A

SC

7.9

1211

0.391

CalLand Engineering, Inc

dba Quartech Consultants
Geotechnical, Environmental & Civil
Engineering Services

Project Address:

APN: 330-080-006
Vacant Lot, Adj East of 150
Mapes Rd, Perris, California

06/21

CONSOLIDATION

(ASTM D2435)

FIGURE 4




\iSAT UR

A\ gD

DEFORMATION (%)
D

10

0.1

1

10

COMPRESSIVE STRESS (KSF)

100

SYMBOL

BORING NO.

SAMPLE NO.

DEPTH (FT)

SOILTYPE

INIT.
MOISTURE
CONTENT (%)

INIT. DRY
DENSITY (PCF)

INIT. VOID
RATIO

O

B-1

N/A

10

SC

9.1

122.3

0.378

CalLand Engineering, Inc

dba Quartech Consultants
Geotechnical, Environmental & Civil
Engineering Services

Project Address:

APN: 330-080-006
Vacant Lot, Adj East of 150
Mapes Rd, Perris, California

06/21

CONSOLIDATION

(ASTM D2435)

FIGURE 5




SATURATED

DEFORMATION (%)
D

10

0.1

1

10

COMPRESSIVE STRESS (KSF)

100

SYMBOL

BORING NO.

SAMPLE NO.

DEPTH (FT)

SOILTYPE

INIT.
MOISTURE
CONTENT (%)

INIT. DRY
DENSITY (PCF)

INIT. VOID
RATIO

O

B-1

N/A

15

SM

10.8

118.6

0.421

CalLand Engineering, Inc

dba Quartech Consultants
Geotechnical, Environmental & Civil
Engineering Services

Project Address:

APN: 330-080-006
Vacant Lot, Adj East of 150
Mapes Rd, Perris, California

06/21

CONSOLIDATION

(ASTM D2435)

FIGURE 6




Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use
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Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnical, Environmental, and Civil Engineering

July 20, 2021
Mr. Jimmy Lee
13841 Roswell Ave, Suite A,
Chino, CA 91710-5467
Subject: Percolation Feasibility Testing for the Proposed Infiltration System at Vacant 5.97-
Acre Lot (Adjacent to East of 150 Mapes Road), APN 330-080-006, Perris,
California.
QCI Project No.: 21-188-001 GE
Reference:  “Technical Guidance Document Appendices, Appendix VII. Infiltration Rate

Evaluation Protocol and Factor of Safety Recommendations”, dated May 19, 2011
Gentlemen:

As requested and authorized, CalLand Engineering, Inc. (CLE) has performed a feasibility
percolation evaluation for the above subject site located in Vacant 5.97-Acre Lot (Adjacent
East of 150 Mapes Road), Perris, California

The purpose of this report is to aid in the design and construction of the required storm water
infiltration system. The professional opinions and geotechnical information contained in this report
are not intended to imply total performance of the project or guarantee that unusual or variable
conditions will not be discovered during or after construction. The scope of our study is limited to
the area explored, which is shown on Figure 2, (Boring Location Map).

SITE CONDITIONS
The project site is located on the north side of Mapes Road, a relatively short distance west of
Goetz Road, in the city of Perris, California. The approximate location of the site is presented in
the attached Site Location Map (Figure 1). The site is currently vacant and is relatively flat. The
site is approximately 5.97 acres. No major surface erosions were observed during our subsurface
investigation.

FIELD EXPLORATION
Field exploration for this investigation consisted of excavating one percolation borings P-1 to the
depth of approximately 8.0 feet below existing site grade (depth corresponds to the bottom of the
proposed infiltration system) and three additional test borings to the maximum depth of 21.5 feet
below the existing grade. Approximate boring locations are presented on Figure 2, Site Plan.

Description of the soil materials encountered during drilling was entered into the boring logs in
accordance with the Unified Soil Classification System (USCS). The boring logs are included in
Appendix A.

SUBSURFACE CONDITION
The onsite near surface soils consist predominantly of fine grained silty sand (SM). In general,
these soils exist in medium dense to dense and slightly moist conditions. Underlying the surface
soils, fine to medium grained clayey sand (SC), medium grained silty sand (SM) and sandy clay
(CL) were disclosed in the borings to the depths explored (21.5 feet below the existing ground
surface). These soils exist in the medium dense to very dense and very stiff and slightly moist to
very moist conditions. Generally, soils become denser as depth increases.

Mailing Address: 574 East Lambert Road, Brea, California 92821; Tel: 714-671-1050, Fax: 714-671-1090
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QCI Project Number: 21-188-001 Per July 20, 2021

GROUNDWATER
Ground water or seepage was not encountered during subsurface investigation to the depth of
51.5 feet.

PERCOLATION RATE/ PERMEABILITY

Percolation rate and permeability of the subsurface material, encountered in Boring P-1 at the
depth of 8 feet below existing grade were measured by performing infiltration test in accordance
with Technical Guideline, Appendix VII, Riverside County and San Bernardino County, California.
The borings were drilled by utilizing an 8" auger boring and additional 3 test borings to the
maximum depth of 21.5 feet. The infiltration borings were drilled 8 feet below the existing surface
then two inches of gravel placed at the bottom of holes prior to pre-soaking. Presoaking was
performed and measurements showed less than 6 inches of water seeps away in 25 minutes for
the tested boring; rate of surface water drop was measured every 30 minutes for a period of six
hours or when stabilization with respect to water infiltration was reached. Upon completion of
tests, the borings were backfilled with soil cuttings.

Boring P-1
Numerous measurements recorded within the test period indicated a represented percolation rate
of 27.7 min/inch for the P-1 hole. The results of percolation test for Boring P-1 are provided in
Appendix B.

Percolation Rate Conversion to Infiltration Rate (Porchet Method, aka Inverse Borehole
Method):

Initial Depth to Water, DO = 66.00 inches

Final Depth to Water, Df = 67.08 inches

Total Depth of Test Hole, DT = 96.00 inches

Test Hole Radius, r = 4.0 inches.

The conversion equation is used:

Ho is the initial height of water at the selected time interval.
Ho = DT - DO = 96.00 — 66.00 = 30.00 inches

Hf is final height of water at the selected time interval.

Hf = DT - Df = 96.00 — 67.08 = 28.92 inches

AH is the change in height over the time interval.

AH = AD = Ho - Hf = 30.00 — 28.92 = 1.08 inches

Havg is the average head height over the time interval.
Havg = (Ho + Hf)/2 = (30+28.92)/2 = 29.46 inches

“It” is the tested infiltration rate.

lt= AH(60r) = 1.08(60x4 ) = 259.2/1887.6 = 0.137 inch/hour
At(r + 2Havg)  30(4+2 x 29.46)

Factor of Safety: 2.25; Design Infiltration Rate: 0.137/2.25 = 0.0613 inch/hour Failing

CONCLUSIONS AND RECOMMENDATIONS
Our analysis of collected data and percolation testing indicate that due to the dense soils the
proposed infiltration rate of 0.061 inch per hour for the area of P-1 is considered failing and
does not meet the required County of Riverside minimum 0.3 inch/hour. Based on Our testing
and analysis of collected data, we conclude that the proposed onsite infiltration system is not
feasible from a geotechnical viewpoint.

Mailing Address: 574 East Lambert Road, Brea, California 92821; Tel: 714-671-1050, Fax: 714-671-1090
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LIMITATIONS
Soil materials vary in character between excavations. Site conditions may vary due to seasonal
changes or other factors. Therefore, we assume no responsibility or liability for work, testing or
recommendations performed or provided by others. Site geotechnical or environmental factors,
are not part of the scope of this work.

Since our study is based upon the site materials observed, engineering research and analyses,
the conclusions and recommendations are professional opinions. These opinions have been
derived in accordance with current standards of practice, and no warranty is expressed or
implied. Standards of practice are subject to change with time.

The opportunity to be of service is sincerely appreciated. If you should have any questions,
please do not hesitate to call our office.

Very truly yours,

CAL LAND ENGINEERING, INC.
dba QUARTECH CONSULTANTS

A/ (e«

Jack C. Lee
Geotechnical Engineer GE 2153

Abe Kazezade/é% T

Project Engineer

Joln Tran
Project Engineer

Enclosures:

Figure 1 - Site Location Map
Figure 2 - Site Plan

Appendix A - Boring Logs
Appendix B - Percolation Test Results

Dist: (4) Addressee

Mailing Address: 574 East Lambert Road, Brea, California 92821; Tel: 714-671-1050, Fax: 714-671-1090
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Vacant Lot, East of 150 Mapes Road, Perris, CA

Assigned Fact Product
Factor Category Factor Description ssgne actor roduct (p)
Weight Value (v) pP=wW X V
Soil assessment methods 0.25 2 0.50
T Predominant soil texture 0.25 1 0.25
Suitability - - —
A A ; Site soil variability 0.25 1 0.25
>S€ssmen Depth to groundwater/ impervious layer Suitability 0.25 2 0.50
Assessment Safety Factor, S,=2p 1.50
Tributary area size 0.25 2 0.50
Level of pretreatment/ expected sediment load 0.25 1 0.25
B Design  [Redundancy 0.25 2 0.50
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg=Zp 1.50
Combined Safety Factor, Sygr = Sa X Sg 2.25
Measured Infiltration rate, inch/hr, K, (Corrected for test-specific bias) Ave. Inf.= 0.137 in/min
Design Infiltration Rate, in/hr, Kpesign = KM/ Stor 0.137/2.25=0.061 in/hr

Supporting Data

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum combined adjustment
factor shall not exceed 9.0.
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CalLand Engineering, Inc
dba Quartech Cosultants

BORING LOG B-1

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION: N/A
Sample B: Bulk Bag LOGGED BY: JT
- S = s S: Standard Penetration Test
— 2 2 = = )
x p z € - o R: Ring Sample
S|z 8|3l g g
sl=|2| 2|8 28| 2
8 |l&8|[S5S| s |8 &8~ | = Description of Material
B SM 2.6 Silty sand, fine grained, tan brown, slightly moist, dense.
] 32 Percent of Fines: 33.0
. R [50/5"| SM | 122.8 6.3 Silty sand, fine grained, tan brown, slightly moist, dense.
5 -~ R 8 SC| 1211 | 7.9 Clayey sand, fine grained, medium brown, slightly moist, dense.
. 24 Percent of Fines: 38.3
1 30
1 6
10 R 27 | SC| 1223 | 9.1 Clayey sand, medium grained, medium brown, slightly moist, dense.
1 32 Percent of Fines: 37.1
] 10
15 R 17 |SM | 118.6 | 10.8 Silty sand, medium grained, medium brown, slightly moist, medium dense.
R 21 Percent of Fines: 28.8
1 2
20 A R 18 | CL | 107.0 | 20.3 | Sandy clay,, light brown, very moist, very stiff.
1 18 Percent of Fines: 27.5
25 Total Depth: 21.5 feet
. No Groundwater
1 Hole Backfilled
. Hammer Driving Weight: 140 lbs
30 T Hammer Driving Height: 30 inches
35 4

PLATE A-1




CalLand Engineering, Inc

BORING LOG B-2
dba Quartech Cosultants

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: JT
— . —_ S: Standard Penetration Test
e o +— 2
— o o = = )
z 2 = [S - o R: Ring Sample
= 2l 5|25 2
8 | x| 2 |8 2% | 2
8 |&E8|5| & |8 &= = Description of Material
0
1 12
. R 43 |SM| 1288 | 8.5 Silty sand, fine grained, tan brown, slightly moist, very dense
. 50/5”
1 S 5 SC 8.3 Clayey sand, fine grained, medium brown, slightly moist, medium dense
T 13 Percent of Fines: 31.8
1 13
T 1
1 R 11 | sC| 117.7 | 84 Clayey sand, fine grained, medium brown, slightly moist, dense
1 49 Percent of Fines: 33.0

1 Total Depth: 11.5 feet
No Groundwater
1 Hole Backfilled

1 Hammer Driving Weight: 140 lbs
Hammer Driving Height: 30 inches

PLATE A-2




CalLand Engineering, Inc
dba Quartech Cosultants

BORING LOG B-3

PROJECT LOCATION:  Vacant Lot, E of 150 Mapes Road, Perris, CA DATE DRILLED: 5/28/2021
PROJECT NO.: 21-188-001 SAMPLE METHOD: Hollow Stem
ELEVATION:  N/A
Sample B: Bulk Bag LOGGED BY: JT
— A —_ S: Standard Penetration Test
e o + 2
— 2 2 = < R
) L2 = £ - v R: Ring Sample
< 2l 2|25 | 2
2 |lx|=s| £ |8 28| 2 — .
dlad8|5| s |8 &~ | = Description of Material
0
] 12
1 R 16 |SM| 1073 | 6.0 Silty sand, medium grained, medium brown, slightly moist, medium dense
] 22
5 R 15 | SM | 128.7 | 11.7 Silty sand, fine grained, medium brown, slightly moist, dense
1 21 Percent of Fines: 43.6
. 33
1 Total Depth: 6.5 feet
10 No Groundwater
1 Hole Backfilled
1 Hammer Driving Weight: 140 lbs
T Hammer Driving Height: 30 inches
15 1
20 A
25 A
30 1
35

PLATE A-3




Appendix B

Percolation Test Results




Percolation Test Data Sheet

Project: [Vacant Lot, Perris, CA (APN: 330-080-006)|Project No: |21-188-001 | Date:| 5/29/2021
Test Hole No: P-1 Tested By: [JT
Depth of Test Hole, Dt: (8.0 |USCS Soil Classification: [Clayey Sand (SC)
Test Hole Diminensions (inches) Length Width
Diameter if round= 8" [Sides if Rectangular N/A N/A
Sandy Soil Criteria Test”
Greater
Time Initial Final Depth | Change in than or
Interval Depth to to Water Water Equal to 6"
Trial No Start Time | Stop Time (min) Water (in) (in) Level (in) (y/n)
1 9:30 AM 9:55 AM 25 81.96 85.30 3.34 No
2 9:57 AM 10:22 AM 25 75.72 78.20 2.48 No

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

Do Df AD
At Initial Initial Final Depth | Change in [Percolation
Interval Depth to to Water Water Rate
Trial No | Start Time | Stop Time (min) Water (in) (in) Level (in) (min/in)
1 10:27 AM[ 10:57 AM 30 65.50 67.80 2.30 13.043
2| 10:59 AM|[ 11:29 AM 30 65.40 67.50 2.10 14.286
3] 11:31 AM| 12:01 PM 30 65.30 67.40 2.10 14.286
4 12:03 PM| 12:33 PM 30 65.20 66.80 1.60 18.750
5| 12:35PM 1:05 PM 30 65.30 66.90 1.60 18.750
6 1:07 PM 1:37 PM 30 65.10 66.70 1.60 18.750
7 1:39 PM 2:09 PM 30 65.20 66.50 1.30 23.077
8 211 PM 2:41 PM 30 65.60 66.80 1.20 25.000
9 2:43 PM 3:13 PM 30 65.40 66.50 1.10 27.273
10 3:15 PM 3:45 PM 30 61.80 62.90 1.10 27.273
11 3:47 PM 417 PM 30 64.92 66.00 1.08 27.778
12 4:19 PM 4:49 PM 30 66.00 67.08 1.08 27.778
13
14
15

Comments:
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PERCENT FINER BY WEIGHT

GRAVEL SAND
SILT OR CLAY
COARSE FINE COARSEl MEDIUM FINE
U.S STANDARD SIEVE OPENINGS U.S. STANDARD SIEVE NUMBER HYDROMETER
3" 1-1/2"  3/4" 3/8" #4 #10 #20 #40 #60  #100 #200
100 = = = =
\\E
90 \\
80 kk
70
60 \
50 \\
40
™

30
20
10

0

100 10 1 0.1 0.001
GRAIN SIZE IN MILLIMETERS
SYMBOL | SAMPLEID | DEPTH(FT) | SAMPLETPYE [  SOILTYPE LIQUIDLIMIT | PLASTICITY INDEX
0 p-1 8.0 BULK Se N/A N/A
CalLand Engineering, Inc Project Address:

dba Quartech Consultants
Geotechnical, Environmental & Civil
Engineering Services

APN: 330-080-006
Vacant Lot, Adj East of 150

Mapes Rd, Perris, California

6/21

GRAIN SIZE

DISTRIBUTION CURVE

(ASTM D422)

FIGURE




Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Santa Ana Watershed - BMP Design Volume, Vgyp BN Required Entrics

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Cal Land Engineering, Inc. Date 4/25/2022
Designed by PS Case No
Company Project Number/Name
BMP Identification

BMP NAME / ID Infiltration Trench

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 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

Ornamental
Landscaping
D1 41,253.56 Concrete or Asphalt 1

26,387.96

Total 93,412.50

Notes:




Infiltration Trench - Design Procedure BMP 1D Legend: Required Entries
Calculated Cells
Company Name: Date:
Designed by: County/City Case No.:

Design Volume

Sediment Control Provided? (Use pulldown)

Geotechnical report attached? (Use pulldown)

If the trench has been designed correctly, there should be no error messages on the spreadsheet.

Minimum Width = Dg + 1 foot pea gravel 1.50

Enter the area tributary to this feature, Max = 10 acres A= 6 acres
Enter Vgye determined from Section 2.1 of this Handbook Vewe= 2,061  ft°
Calculate Maximium Depth of the Reservoir Layer
Enter Infiltration rate I = 0.9 in/hr

Enter Factor of Safety, FS (unitless) FS = 3
Obtain from Table 1, Appendix A: "Infiltration Testing" of this BMP Handbook
n= 40 %
Calculate D,. D, = I (in/hr) x 72 hrs D, = 4.50 ft
12 (in/ft) x (n /100) x FS

Enter depth to historic high groundwater mark (measured from finished grade) 1364  ft
Enter depth to top of bedrock or impermeable layer (measured from finished grade) 1364  ft
D, is the smaller of:

Depth to groundwater - 11 ft; & Depth to impermeable layer - 6 ft D,= 1353.0 ft
Dwax is the smaller value of D; and D, must be less than or equal to 8 feet.  Dyax = 4.5 ft
Trench Sizing
Enter proposed reservoir layer depth Dg, must be < Dyax Dr= 050 ft

Calculate the design depth of water, dyy
Design dy, = (Dg) x (n/100) Design dy= 0.20 ft
Minimum Surface Area, Ag As= Vawp As= 10,304 ft
dw
Proposed Design Surface Area Ap= 186,825 ft?
ft

Riverside County Best Management Practice Design Handbook

JANUARY 2010 DRAFT PRELIMINARY DRAFT - SUBJECT TO REVISION



Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Clear Al Metadata

P Base Maps
) Base Data
4 Stormwater Data

© Hydromoadification Susceptibility Mapping

Not Susteptibie
Sanla Ana Rivar
Palentially Suscamtible

® 2010 - 303d/TMDL

Hydromodtfication Exemption Areas

Petentialiy Net Exempt
¥ Petentally Exempt

B District Facilities

B Permit Areas

BB Hydrologic Unit Codes (HUC)

| Topographic Drainage Boundary
B Diainage Area Boundaries

| Oty Storm Drains

W wamP 85% Design Ischyetal Map
B crP {Contol Release Point}

B FEMA Fiood Plain

B Fiood Plain - Other Special Studies

@ As-Built Plans

P Groundwater Data

P U.S. Fish and Wildlife Critical Habitat

) WRMSHCP Patential Survey Areas
P SKRHCP
P CVMSHCP Survey Data and Conservation Areas




Appendix 8: Source Control

Pollutant Sources/Source Control Checklist
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Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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BMP

I.D. No.

Description of BMP including dimensions, details, make
& model, etc.

Maintenance
Responsibility

Funding
Source For
O&M

Maintenance
Schedule

SD-10

Site Design and Landscape Planning — Landscape planning should
consider the land suitability. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage
and infiltration opportunities, and protect the slopes and channels.

Owner

Owner

Ongoing

SD-11

Roof Runoff Controls — site shall be designed to direct roof runoff to
Landscape Area

Owner

Owner

Ongoing

SD-12

Efficient Irrigation — design should include application methods of
irrigation water that minimize runoff of excess irrigation water into
the stormwater conveyance system.

Owner

Owner

Ongoing

SD-13

Storm Drain Signage — Show signage at the top of parkway drain.
“NO DUMPING - DRAINS TO OCEAN”

Owner

Owner

Ongoing

SD-20

Pervious Pavement — The maintenance requirements of a pervious
surface should be reviewed at the time of design and should be
clearly specified. Maintenance is required to prevent clogging of the
pervious surface. The factors to be considered when defining
maintenance requirements must include:

-Type of use

- Ownership

- Level of trafficking

- The local environment and any contributing catchments

Owner

Owner

Ongoing

SD-32

Trash Storage Areas - Trash container areas shall install
permanent roof and shall be walled to prevent off-site transportation
of trash. All stormwater runoff from the building and pavement shall
be diverted away from the trash container areas.

Owner

Owner

Ongoing




Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information

-37-



Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impeivious Land
Coverage

Prohibit Dumping of Improper
Materials

Conftain Pollutants

Collect and Convey

8 3 d

Description

Each preject site pessesses unique tepegraphic, hydrelegic, and vegetative features, seme of
which are mere suitable fer develepment than ethers. Integrating and incerperating
apprepriate landscape planning methedelegies inte the preject design is the mest effective
actien that can be dene te minimize surface and greundwater centaminatien frem stermwater.

Approach

Landscape planning sheuld ceuple censideratien efland suitability fer urban uses with
censideratien of cernmunity geals and prejected grewth. Preject plan designs sheuld censerve
natural areas te the extent pessible, maxmize natural water sterage and infiltratien
eppertunities, and pretect slepes and channels.

Suitable Applications

Apprepriate applicatiens include residential, cemmercial and industrial areas planned fer
develepment er redevelepment.

Design Considerations

Design requirements fer site design and landscapes planning
sheuld cenfierm te applicable standards and specificatiens of
agencies with jurisdictien and be censistent with applicable
General Plan and Lecal Area Plan pelicies.

ALTORNIASTORLNWATIR

January 2003 California Stormwater BMP Handbook 1of 4
New Development and Redevelopment
www.cabmphandbooks.com



SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the develepment of a plan fer the landscape unit with attentien te the fellewing general
principles:

m  Fermulate the plan en the basis ef clearly articulated cemmunity geals. Carefully identify
cenflicts and cheices between retaining and pretecting desired reseurces and cemmunity
grewth.

m  Map and assess land suitability fer urban uses. Include the fellewing landscape features in
the assessment: weeded land, epen unweeded land, steep slepes, eresien-prene seils,
feundatien suitability, seil suitability fer waste dispesal, aquifers, aquifer recharge areas,
wetlands, fleedplains, surface waters, agricultural lands, and varieus categeries of urban
land use. When apprepriate, the assessment can highlight eutstanding lecal er regienal
reseurces that the cemmmunity determines sheuld be pretected (e.g., a scenic area,
recreatienal area, threatened species habitat, farmland, fish run). Mapping and assessment
sheuld recegnize net enly these reseurces but alse additienal areas needed fer their
sustenance.

Preject plan designs sheuld censerve natural areas te the extent pessible, maximize natural
water sterage and infiltratien eppertunities, and pretect slepes and channels.

ConserveN atural Areas during Landscape Planning

If applicable, the fellewing items are required and must be implemented in the site layeut
during the subdivisien design and appreval precess, censistent with applicable General Plan and
Lecal Area Plan pelicies:

m  Cluster develepment en least-sensitive persiens ef a site while leaving the remaining land in
a natural undisturbed cenditien.

m Limit clearing and grading ef native vegetatien at a site te the minimum ameunt needed te
build lets, allew access, and previde fire pretectien.

m  Maximize trees and ether vegetasien ateach site by planting addisienal vegetatien, clustering
tree areas, and premeting the use of native and/er dreught telerant plants.

m  Premete natural vegetatien by using parking let islands and ether landscaped areas.
m Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration @pportunities Within the Landscape Unit

m  Premete the censervatien of ferest cever. Building en land that is already deferested affecs
basin hydrelegy te a lesser extent than cenversing ferested land. Less ef ferest cever reduces
interceptien sterage, detentsien in the erganic ferest fleer layer, and water lesses by
evapetranspiratien, resulting in large peak runeff increases and either their negative effects
or the expense of ceuntering them with structural selusiens.

m Maintain natural sterage reserveirs and drainage cerriders, including depressiens, areas of
permeable seils, swales, and intermittent streams. Develep and implement pelicies and

2of 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com



Site Design & Landscape Planning SD-10

regulatiens te disceurage the clearing, filling, and channelizatien ef these features. Utilize
them in drainage netwerks in preference te pipes, culverts, and engineered ditches.

m  Evaluating infiltratien eppertunities by referring te the stermwater management manual fer
the jurisdictien and pay particular attentien te the selectien criteria fer aveiding
greundwater centaminatien, peer seils, and hydregeelegical cenditiens that cause these
facilisies te fail. If necessary, lecate develepments with large ameunts ef impervieus
surfaces er a petential te preduce relatively centaminated runeff away frem greundwater
recharge areas.

Protaction of Slopes and Channels during Landscape Design
m  Cenvey runeffsafely frem the teps ef slepes.

m  Aveid disturbing steep er unstable slepes.

m  Aveid disturbing natural channels.

m Stabilize disturbed slepes as quickly as pessible.

m Vegetate slepes with native er dreught telerant vegetatien.

m Centrel and treat flews in landscaping and/er ether centrels prier te reaching existing
natural drainage systems.

m Stabilize temperary and permanent channel cressings as quickly as pessible, and ensure that
increases in run-e ff velecity and frequency caused by the preject de net erede the channel

m Install energy dissipaters, such as riprap, at the eutlets of new sterm drains, culverts,
cenduits, er channels that enter unlined channels in accerdance with applicable
specificatiens te minimize eresien. Energy dissipaters shall be installed in such a way as te
minimize impacts te receiving waters.

m Line en-site cenveyance channels where apprepriate, te reduce eresien caused by increased
flew velecity due te increases in tributary impervieus area. The first cheice for linings
sheuld be grass er seme ether vegetative surface, since these materials net enly reduce
runeff velecities, but alse previde water quality benefits frem filtratien and infiltrasien. If
velecities in the channel are high eneugh te erede grass er ether vegetative linings, riprap,
cencrete, seil cement, or gee-grid stabilizatien are ether alternatives.

m  Censider ether design principles that are cemparable and equally effective.

Redeveloping Existing Installations

Varieus jurisdictienal stermwater management and mitigatien plans (SUSMP, W@QMP, etc.)
define “redevelepment” in terms of ameunts ef additienal impervieus area, increases in gress
fleer area and/er exterier censtructien, and land disturbing activities with structural er
impervieus surfaces. The definitien of" redevelepment” must be censulted te determine
whether or net the requirements fer new develepment apply te areas intended fer
redevelepment. Ifthe definitien applies, the steps eutlined under “designing new installatiens”
abeve sheuld be fellewed.

January 2003 California Stormwater BMP Handbook 3of 4
New Development and Redevelopment
www.cabmphandbooks.com



SD-10 Site Design & Landscape Planning

Redevelepment may present significant eppertunity te add features which had net previeusly
been implemented. Examples include incerperasien ef depressiens, areas ef permeable seils,
and swales in newly redeveleped areas. While seme site censtraints may exst due te the status
of already existing infrastructure, eppertunities sheuld net be missed te maximize infiltratien,
slew runeff, reduce impervieus areas, discennect directly cennected impervieus areas.

Other Resources

A Manual ferthe Standard Urban Stermwater Mitigatien Plan (SUSMP), Les Angeles Ceunty
Department ef Public Werks, May 2002.

Stermwater Management Manual fer Western Washingten, Washingten State Department of
Ecelegy, August 2001.

Medel Standard Urban Sterm Water Mitigatien Plan (SUSMP) fer San Diege Ceunty, Pert of
San Diege, and Cities in San Diege Ceunty, February 14, 2002.

Medel Water Quality Management Plan (W@MP) fer Ceunty ef @range, ®range Ceunty Fleed
Centrel District, and the Incerperated Cities of ®range Ceunty, Draft February 2003.

Ventura Ceuntywide Technical Guidance Manual fer Stermwater Quality Centrel Measures,
July 2002.

40f 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impeivious Land
Coverage

Prohibit Dumping of Improper
Materials

1 Contain Pollutents

Collect and Convey

Rain Garden

Description

Varieus reef runeff centrels are available te address stermwater

that drains eff reefteps. The ebjective is te reduce the tetal velume and rate of runeff frem
individual lets, and retain the pellutants en site that may be picked up frem reefing materials
and atmespheric depesitien. Reef runeff centrels censist of directing the reef runeff away frem
paved areas and mitigating flew te the sterm drain system threugh ene of several general
appreaches: cisterns er rain barrels; dry wells or infiltratien trenches; pep-up emitters, and
feundatien plansing. The first three appreaches require the reef runeff te be centained in a
gutter and dewnspeut system. Feundatien planting prevides a vegetated strip under the drip
line of the reef.

Approach

Design of individual lets fer single-family hemes as well as lets for higher density residential and
cemmercial structures sheuld censider site design previsiens fer centaining and infiltrating reef
runeff er direcaing reef runeffte vegetative swales or buffer areas. Retained water can be reused
fer watering gardens, lawns, and trees. Benefits te the envirenment include reduced demand fer
petable water used fer irrigatien, impreved stermwater quality, increased greundwater
recharge, decreased runeff velume and peak flews, and decreased fleeding petential

Suitable Applications

Apprepriate applicatiens include residential, cemmercial and industrial areas planned fer
develepment er redevelepment.

Design Considerations

Designing New Installations

Cisterns er Rain Barrels

One methed ef addressing reef runeff is te direct reef dewnspeuts
te cisterns er rain barrels. A cistern is an abeve greund sterage
vessel with either a manually eperated valve er a permanently
epen eutlet. Reef runeff is temperarily stered and then released
fer irrigatien er infiltratien between sterms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a functien ef the reeftep area. Seme lew impact develepers recemmend that
every heuse have at least 2 rain barrels, with a minimum sterage capacity of 1000 liters. Reef
barrels serve several purpeses including mitigating the first flush frem the reef which has a high
velume, ameunt ef centaminants, and thermal lead. Several types efrain barrels are
cemmercially available. Censideratien must be given te selecting rain barrels that are vecter
preef and childpreef In additien, seme barrels are designed with a bypass valve that filters eut
grit and ether centaminan® and reutes everflew te a seak-away pit er rain garden.

If the cistern has an eperable valve, the valve can be clesed te stere stermwater fer irrigatien er
infiltrasien between sterms. This system requires centinual menitering by the resident er
greunds crews, but prevides greater flexibility in water sterage and metering. If a cistern is
previded with an eperable valve and water is stered inside for leng perieds, the cistern must be
cevered te prevent mesquitees frem breeding.

A cistern system with a permanently epen eutlet can alse previde fer metering stermwater
runeff. Ifthe cistern eutlet is significantly smaller than the size of the dewnspeut inlet (say ¥4 te
Y2 inch diameter), runeff will build up inside the cistern during sterms, and will empty eut
slewly after peak intensities subside. This is a feasible way te mitigate the peak flew increases
caused by reeftep impervieus land ceverage, especially fer the frequent, small sterms.

Dry wells and Infiltratien Trenches

Reef dewnspeuts can be directed te dry wells or infiltrasien trenches. A dry well is censtructed
by excavating a hele in the greund and filling it with an epen graded aggregate, and allewing the
water te fill the dry well and infiltrate after the sterm event. An undergreund cennectien frem
the dewnspeut cenveys water inte the dry well, allewing it te be stered inthe veids. Te
minimize sedimentatien frem lateral seil mevement, the sides and tep ef the stene sterage
matrix can be wrapped in a permeable filter fabric, theugh the bettem may remain epen. A
perferated ebservatien pipe can be inserted vertically inte the dry well te allew fer inspecsien
and maintenance.

In practice, dry wells receiving runeff frem single reef dewnspeuts have been successfil ever
leng perieds because they centain very little sediment. They must be sized accerding te the
ameunt ef reeftep runeff received, but are typically 4 te 5 feet square, and 2 te 3 feet deep, with
aminimum ef1-feet seil cever ever the tep (maxmum depth ef10 feet).

Te pretectthe feundatien, dry wells must be set away frem the building at least 10 feet. They
must be installed in selids that accemmedate infiltratien. In peerly drained seils, dry wells have
very limited feasibility.

Infiltratien trenches functien in a similar manner and weuld be particularly effective fer larger
reef areas. An infiltramen trench is a leng, narrew, reck-filled trench with ne eutlet that receives
stermwater runeff. These are described under Treatment Centrels.

Pep-up Drainage Emitter

Reef dewnspeuts can be directed te an undergreund pipe that daylights seme distance frem the
building feundatien, releasing the reef runeff threugh a pep-up emitter. Similar te a pep-up
irrigatien head, the emitter enly epens whenthere is flew frem the reef. The emitter remains
flush te the greund during dry perieds, fer ease of lawn er landscape maintenance.
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Roof Runoff Controls SD-11

Feundatien Planting

Landscape planting can be previded areund the base te allew increased eppertunities fer
stermwater infiltrasen and pretect the seil frem eresien caused by cencentrated sheet flew
ceming eff the reef. Feundatien plantings can reduce the physical impact ef water en the seil
and previde a subsurface matrix of ree® that enceurage infiltratien. These plantings must be
sturdy eneugh te telerate the heavy runeff sheet flews, and periedic seil saturatien.

Redeveloping Existing Installations

Varieus jurisdictienal stermwater management and mitigatien plans (SUSMP, W@QMP, etc.)
define “redevelepment” in terms of ameunts eof additienal impervieus area, increases in gress
fleer area and/er exterier censtructien, and land disturbing activities with structural er
impervieus surfaces. The definitien of" redevelepment” must be censulted te determine
whether or net the requirements fer new develepment apply te areas intended fer
redevelepment. [fthe definitien applies, the steps eutlined under “designing new installatiens’
abeve sheuld be fellewed.

H

Supplemental Information
Examples
m  City of ®@ttawa’s Water Links Surface —Water Quality Pretectien Pregram

m  City ef Terente Dewnspeut Discennectien Pregram
m Cityef Besten MA, Rain Barrel Demenstrasien Pregram

Other Resources

Hager, Marty Catherine, Stermwater, “Lew-Impact Develepment’, January/February 2003.
wwwstermhoe.cem

Lew Impact Urban Design Teels, Lew Impact Develepment Design Center, Beltsville, MD.
www.lid-stermwater.net

Start at the Seurce, Bay Area Stermwater Management Agencies Asseciatien, 1999 Editien
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Efficient Irrigation SD-12

Design Objectives

M Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impeivious Land
Coverage

Prohibit Dumping of Improper
Materials

Conftain Pollutants

Collect and Convey

Description

Irrigatien water previded te landscaped areas may result in excess irrigatien water being
cenveyed inte stermwater drainage systems.

Approach

Preject plan designs fer develepment and redevelepment sheuld include applicatien metheds ef
irrigatien water that minimize runeff ef excess irrigatien water inte the stermwater cenveyance
system.

Suitable Applications

Apprepriate applicatiens include residential, cemmercial and industrial areas planned fer
develepment er redevelepment. (Detached residential single-family hemes are typically
excluded frem this requirement.)

Design Considerations
Designing New Installations

The fellewing metheds te reduce excessive irrigatien runeff sheuld be censidered, and
incerperated and implemented where determined applicable and feasible by the Permittee:

m  Empley rain-triggered shuteff devices te prevent irrigatien after precipitatien.
m  Design irrigatien systems te each landscape area’s specific water requirements.

m  Include design featuring flew reducers er shuteff valves
triggered by a pressure drep te centrel water less in the event
of breken sprinkler heads er lines.

m Implement landscape plans censistent with Ceunty er City
water censervatien reselutiens, which may include previsien
of water sensers, pregrammable irrigatien times (for shert
cycles), etc.

ALTORNIASTORMOWATLR
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SD-12 Efficient Irrigation

m Design timing and applicasien metheds ef irrigatien water te minimize the runeff ef excess
irrigatien water inte the sterm water drainage system.

m  Greup plants with similar water requirements in erder te reduce excess irrigatien runeffand
premete surface filtratien. Cheese plants with lew irrigatien requirements (fer example,
native or dreught telerant species). Censider design features such as:

- Using mulches (such as weed chips er bar) in planter areas witheut greund ceverte
minimize sediment in runeff

- Installing apprepriate plant materials fer the lecatien, in accerdance with ameunt ef
sunlight and climate, and use native plant materials where pessible and/er as
recernmended by the landscape architect

- Leaving avegetative barrier aleng the preperty beundary and interier waterceurses, te
act as a pellutant filter, where apprepriate and feasible

- Cheesing plants that minimize or eliminate the use effertilizer er pesticides te sustain
grewth

m  Empley ether cemparable, equally effective metheds te reduce irrigatien water runeft.

Redeveloping Existing Installations

Varieus jurisdictienal stermwater management and mitigatien plans (SUSMP, W@QMP, etc.)
define “redevelepment” in terms of ameunts eof additienal impervieus area, increases in gress
fleer area and/er exterier censtructien, and land disturbing activities with structural er
impervieus surfaces. The definitien of"“ redevelepment” must be censulted te determine
whether or net the requirements fer new develepment apply te areas intended fer
redevelepment. [fthe definitien applies, the steps eutlined under “designing new installatiens’
abeve sheuld be fellewed.

Other Resources

A Manual ferthe Standard Urban Stermwater Mitigatien Plan (SUSMP), Les Angeles Ceunty
Department ef Public Werks, May 2002.

Medel Standard Urban Sterm Water Mitigatien Plan (SUSMP) fer San Diege Ceunty, Pert of
San Diege, and Cities in San Diege Ceunty, February 14, 2002.

Medel Water Quality Management Plan (W@MP) fer Ceunty ef @range, ®range Ceunty Fleed
Centrel District, and the Incerperated Cities of ®range Ceunty, Draft February 2003.

Ventura Ceuntywide Technical Guidance Manual fer Stermwater Quality Centrel Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impeivious Land
Coverage

o Prohibit Dumping of Improper
Materials

Conftain Pollutants

Collect and Convey

Description
Waste materials dumped inte sterm drain inlets can have severe impacts en receiving and
greund waters. Pesting netices regarding discharge prehibitiens at sterm drain inlets can
prevent waste dumping. Sterm drainsigns and stencils are highly visible seurce centrels that
are typically placed directly adjacent te sterm drain inlets.

Approach

The stencil er affixed sign centains a brief statement that prehibits dumping ef impreper
materials inte the urban runeff cenveyance system. Sterm drain messages have beceme a
pepular methed ef alerting the public abeut the effects of and the prehibitiens against waste
dispesal.

Suitable Applications

Stencils and signs alertthe public te the destinatien ef pellutants discharged te the sterm drain.
Signs are apprepriate in residential, cemmercial, and industrial areas, as well as any ether area
where centributiens er dumping te sterm drains is likely.

Design Considerations

Sterm drain message markers or placards are recermmended at all sterm drain inlets within the
beundary ef a develepment preject. The marker sheuld be placed in clear sight facing teward
anyene appreaching the inlet frem either side. All sterm draininlet lecatiens sheuld be
identified en the develepment site map.

Designing N ew Installations

The fellewing metheds sheuld be censidered fer inclusien in the
preject design and shew en preject plans:

m  Previde stenciling er labeling efall sterm drain inlets and
catch basins, censtructed er medified, within the preject area
with prehibitive language. Examples include “N® DUMPING

ALTORNIASTORLNWATIR
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SD-13 Storm Drain Signage

— DRAINS T® @CEAN" and/er ether graphical icens te disceurage illegal dumping,

m Pestsigns with prehibitive language and/er graphical icens, which prehibit illegal dumping
at public access peints aleng channels and creeks within the preject area.

Nete - Seme lecal agencies have appreved specific signage and/er sterm drain message placards
fer use. Censult lecal agency stermwater staff te determine specific requirements fer placard
types and metheds ef applicatien.

Redeveloping Existing Installations

Varieus jurisdictienal stermwater management and mitigatien plans (SUSMP, WQMP, etc.)
define “redevelepment” in terms of ameunts eof additienal impervieus area, increases in gress
fleer area and/er exterier censtructien, and land disturbing activities with structural er
impervieus surfaces. If the prejject meetsthe definitien of “redevelepment”, then the
requirements stated under “ designing new installatiens” abeve sheuld be included in all preject
design plans.

Additional Information
Maintenance Considerations

m Legibility ef markers and signs sheuld be maintained. If required by the agency with
jurisdictien ever the preject, the ewner/eperater er hemeewner's asseciatien sheuld enter
inte a maintenance agreement with the agency er recerd a deed restrictien upen the
preperty title te maintain the legibility ef placards er signs.

Placement
m  Signage en tep of curbs tends te weather and fade.

m  Signage en face of curbs tends te be wern by centact with vehicle tires and sweeper breems.

Supplemental Information
Examples

m  Mest MS4 pregrams have sterm drain signage pregrams. Seme MS4 pregrams will previde
stencils, er arrange fer velunteers te stencil sterm drains as part ef their eutreach pregram.

Other Resources

A Manual ferthe Standard Urban Stermwater Mitigatien Plan (SUSMP), Les Angeles Ceunty
Department ef Public Werks, May 2002.

Medel Standard Urban Sterm Water Mitigatien Plan (SUSMP) fer San Diege Ceunty, Pert of
San Diege, and Cities in San Diege Ceunty, February 14, 2002.

Medel Water Quality Management Plan (W@MP) fer Ceunty ef @range, ®range Ceunty Fleed
Centrel District, and the Incerperated Cities of ®range Ceunty, Draft February 2003.

Ventura Ceuntywide Technical Guidance Manual fer Stermwater Quality Centrel Measures,
July 2002.
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SD-20 Pervious Pavements

=R . ¥

Gestexlie T S [PLUL R N 7 Permeabia | 4 A-|I Owverflow

T | 7 subbase ; i ! Wi >

VLY - el e . To e, i ; b T

v I treatment e o B o
Impermeable disposal Geotextile LA T Sub-base
Membrane or reuse Infittration
{at Pervious pavement used for attenuaiion (b} Pervious pavement used for infittration
Schematics of a Pervious Pavement System
100of 10 California Stormwater BMP Handbook January 2003

New Development and Redevelopment
www.cabmphandbooks.com



Trash Storage Areas SD-32

Design Objectives

Description
Trash sterage areas are areas where a trash receptacle (s) are Maximize Infiitration
lecated fer use as a repesitery for selid wastes. Stermwater Provide Retention

runeff frem areas where trash is stered er dispesed ef can be
pelluted. In additien, leese trash and debris can be easily
transperted by water or wind inte nearby sterm drain inlets,
channels, and/er creeks. Waste handling eperatiens that may be
seurces of stermwater pellutien include dumpsters, litter centrel, Prohibit Dumping of Improper

and waste piles. Materials
1 Contain Pollutanté

Slow Runoff

Minimize Impeivious Land
Coverage

Approach

This fact sheet centains details en the specific measures required
te prevent er reduce pellutants in stermwater runeff asseciated
with trash sterage and handling. Preventative measures
including enclesures, centainment structures, and impervieus
pavements te mitigate spills, sheuld be used te reduce the

Collect and Convey

likeliheed of centaminatien.

Suitable Applications

Apprepriate applicatiens include residential, cemmercial and industrial areas planned fer
develepment er redevelepment. (Detached residential single-family hemes are typically
excluded frem this requirement.)

Design Considerations

Design requirements fer waste handling areas are geverned by Building and Fire Cedes, and by
current lecal agency erdinances and zening requirements. The design criteria described m this
fact sheet are meant te enhance and be censistent with these cede and erdinance requirements.
Hazardeus waste sheuld be handled in accerdance with legal requirements established in Title

22, Califernia Cede of Regulatien.

Wastes frem cemmercial and industrial sites are typically hauled by either public er cemmercial
carriers that may have design er access requirements fer waste sterage areas. The design
criteria in this fact sheet are recemmmendatiens and are net intended te be in cenflict with
requirements established by the waste hauler. The waste hauler sheuld be centacted prier te the
design of yeur site trash cellectien areas. Cenflicts or issues sheuld be discussed with the lecal
agency.

Designing New Installations

Trash sterage areas sheuld be designed te censider the fellewing structural er treatment centrel
BMPs:

m  Design trash centainer areas se that drainage frem adjeining
reefs and pavement is diverted areund the area(s) te aveid
run-en. This might include berming er grading the waste
handling area te prevent run-en ef stermwater.

m  Make sure trash centainer areas are screened er walled te
prevent eff-site transpert of trash.
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SD-32 Trash Storage Areas

m  Uselined bins er dumpsters te reduce leaking ef liquid waste.

m  Previde reefs, awnings, er attached lids en all trash centainers te minimize direct
precipitatien and prevent rainfall frem entering centainers.

m Pave trash sterage areas with an impervieus surface te mitigate spills.
m  De net lecate sterm drains in immediate vicinity ef the trash sterage area.

m  Pestsigns en all dumpsters inferming users that hazardeus materials are net te be dispesed
ef therein.

Redeveloping Existing Installations

Varieus jurisdictienal stermwater management and mitigatien plans (SUSMP, W@QMP, etc.)
define “redevelepment” in terms of ameunts eof additienal impervieus area, increases in gress
fleer area and/er exterier censtructien, and land disturbing activities with structural er
impervieus surfaces. The definitien of"“ redevelepment” must be censulted te determine
whether or net the requirements fer new develepment apply te areas intended fer
redevelepment. Ifthe definitien applies, the steps sutlined under “designing new installatiens”
abeve sheuld be fellewed.

Additional Information

Maeaintenance Considerations

The integrity of structural elements that are subject te damage (i.e., screens, cevers, and signs)
must be maintained by the ewner/eperater. Maintenance agreements between the lecal agency
and the ewner/eperater may be required. Seme agencies will require maintenance deed
restrictiens te be recerded ef the preperty title. If required by the lecal agency, maintenance
agreements eor deed restrictiens must be executed by the ewner/eperater befere imprevement
plans are appreved.

Other Resources

A Manual ferthe Standard Urban Stermwater Mitigatien Plan (SUSMP), Les Angeles Ceunty
Department ef Public Werks, May 2002.

Medel Standard Urban Sterm Water Mitigatien Plan (SUSMP) fer San Diege Ceunty, Pert of
San Diege, and Cities in San Diege Ceunty, February 14, 2002.

Medel Water Quality Management Plan (W@MP) fer Ceunty ef @range, ®range Ceunty Fleed
Centrel District, and the Incerperated Cities of ®range Ceunty, Draft February 2003.

Ventura Ceuntywide Technical Guidance Manual fer Stermwater Quality Centrel Measures,
July 2002.
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