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A Brief Introduction

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




OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Passco Pacifica, LLC by Adkan
Engineers for the TTM 38264 project.

This WQMP is intended to comply with the requirements of City of Moreno Valley 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 Moreno Valley Water Quality Ordinance (Municipal Code
Section 9.10.080).

"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."

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

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

e — i 09/08/2022

Preparer’s Signature Date
Michael Brendecke Project Manager
Preparer’s Printed Name Preparer’s Title/Position

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

PROJECT INFORMATION

Type of Project: Residential
Planning Area: Residential
Community Name: Moreno Valley
Development Name: TTM 38264

PROJECT LOCATION
Latitude & Longitude (DMS): 33.923060, -117.164316

Project Watershed and Sub-Watershed: Santa Ana River
Gross Acres: 18.15+/-

APN(s): 478-250-001

Map Book and Page No.: Map Book 163 Page 46

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s)

Proposed or Potential SIC Code(s)

Area of Impervious Project Footprint (SF)

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement
Does the project consist of offsite road improvements?

Does the project propose to construct unpaved roads?

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

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

Is the project located within any MSHCP Criteria Cell?

If so, identify the Cell number:

Are there any natural hydrologic features on the project site?

Is a Geotechnical Report attached?

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)
What is the Water Quality Design Storm Depth for the project?

R5 Residential

1522
783,960 SF
518,327 SF
Xy [N
[y XN
]y XN
0 sf
[y XN
N/A
[y XN
Xy [N
B
0.65

The planned development will consist of 55 lots, street improvements and a Infiltration Basin for water
quality located at the southwest corner near Quincy Street and Bay Ave. two other infiltration basins will
be placed at the northeast corner and the south east corner to treat Cottonwood and Bay Avenue. Runoff
from the site will connect to an existing drainage channel along the east side of Quincy Street

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:

* Drainage Management Areas e Source Control BMPs

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

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

*  BMP Locations (Lat/Long)

A.1 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

Receiving Waters

EPA Approved 303(d) List

Designated

Proximity to

RARE

WARM, WILD

WARM, WILD

Impairments Beneficial Uses Beneficial Use
Moreno Valley Storm Drain N/A N/A Not a RARE water body
Perris Valley Channel N/A N/A Not a RARE water body
San Jacinto River Reach 3 None MUN, AGR, GWR, REC1, REC2, | MUN, AGR, GWR, REC1, REC2,

Canyon  Lake
Canyon Reservoir)

(Railroad

Pathogens, Nutrients

MUN, AGR, GWR, REC1, REC2,
WARM, WILD

Not a RARE water body

San Jacinto River Reach 1

None

MUN, AGR, GWR, REC1, REC2,
WARM, WILD

MUN, AGR, GWR, REC1, REC2,

WARM, WILD

Lake Elsinore

Nutrients, Organic Enrichment/Low
Dissolved Oxygen

REC1, REC2, WARM, WILD

Not a RARE water body

A.2 Additional Permits/Approvals required for the Project:

Table A.2 Other Applicable Permits

City of Moreno Valley Grading permits, encroachment permits

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

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

requirements that may affect this Project-Specific WQMP.




Section B: Optimize Site Utilization (LID Principles)

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

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

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?

Yes, most of the existing drainage patterns on site drain towards the southeast. The proposed design
has the flows go into a proposed basin which allows the project to use an existing drainage channel to
the West. The existing drainage channel runs along the east side of Quincy Street. Per the Riverside
County Flood Control Moreno Master Drainage Plan the project site is within area A-18, which
ultimately drains into the Quincey Channel. RCFC Master Drainage Plan has been added to Appendix 1.

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

No, existing natural vegetation will not be protected. All existing vegetation consists of weeds and will
be replaced by drought tolerant vegetation. The past use of the site was open, flat, graded parcel.

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

Yes, natural infiltration will be used in the Infiltration Basin.



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

No, site design will be typical for this type of development. In order to redirect flows to the west,
impervious areas have been added, but kept to a minimum. To mitigate for the increase in impervious
area the site incorporates a BMP Basin to treat all flows from impervious areas prior to discharging into
existing storm drain system.

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?
Yes, roof runoff from proposed homes will flow through landscape, all other flows will flow into the

infiltration Basin for water quality and mitigation prior to draining into the existing Quincey Channel at
the Southwest corner of the project site.



Section C: Delineate

(DMAs)

Drainage

Management

Areas

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)*? Area (Sq. Ft.) DMA Type
D.1.1 Homes 490,481 D
D.1.2 Concrete/Asphalt 199,514 D
D.1.3 Landscaping 93,965 D
D.2.1 Concrete/Asphalt 27,938 D
D.2.2 Landscaping 4,387 D
D.3.1 Concrete/Asphalt 8,513 D
D.3.2 Landscaping 4,796 D

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)

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 s feet) (inches) lomMA Name [C] from Table C.4 =((inches)
Name/ ID |surface type  [IAl [B] ID [C] [D]




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

DMA Receiving Self-Retaining DMA
g (%]
S % = '§ c
% < § .g % E_ -% Area (square)
<z( g 3 E % £ 8 Product feet) Ratio
g [A] § E (B] [C1=[Alx[B] |[DMA name/ID |[DI [Cl/[D]
Table C.5 Type ‘D’, Areas Draining to BMPs
DMA Name or ID BMP Name or ID
D.1.1 Infiltration Basin
D.1.2 Infiltration Basin
D.1.3 Infiltration Basin
D.2.1 Bio-Retention
D.2.2 Bio-Retention
D.3.1 Bio-Retention
D.3.2 Bio-Retention

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




Section D: Implement LID BMPs

D.1 Infiltration Applicability

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

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

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

Geotechnical Report

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

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

Infiltration Feasibility

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is needed,
add a row below the corresponding answer.

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

...have any DMAs with a seasonal high groundwater mark shallower than 10 feet?

If Yes, list affected DMAs:

...have any DMAs located within 100 feet of a water supply well?

If Yes, list affected DMAs:

...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:

...have measured in-situ infiltration rates of less than 1.6 inches / hour?

If Yes, list affected DMAs:

...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:

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

Describe here:

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



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).

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

Volume will be infiltrated or evapotranspired.

[INone of the above

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: 7.95
Type of Landscaping (Conservation Design or Active Turf): Conservation Design

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: 10.20

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: 1.05

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: 10.71

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)

10.71 7.95



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

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

Projected Number of Daily Toilet Users: 116 * 6.73 = 780.68
Project Type: Residential

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

Total Area of Impervious Surfaces: 10.20

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

Enter your TUTIA factor: 116

Step 4:  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: 1,183.20

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

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

1,183.20 780.68

Other Non-Potable Use Feasibility

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

N/A

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

Average Daily Demand: N/A

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



Step 3:

Step 4:

Step 5:

Total Area of Impervious Surfaces: NJA

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: NJA

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

Minimum required use: N/A

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

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

N/A | N/A

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

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

(] 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.



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)
D.1.1 X [] ] ] ]
D.1.2 X [] [] [] ]
D.1.3 X [ ] [ ] [ ] [ ]
D.2.1 [ ] [] X [] ]
D.2.2 [ ] [] X [] ]
D.3.1 [] [ X [] ]
D.3.2 [] ] X [] ]

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.



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 Vgwmp 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

DMA
Area Effective DMA DMA Areas ) . .
DMA (square | Post-Project Impervious | Runoff | x Runoff || Infiltration Basin
Type/ID | feet) Surface Type Fraction, Is | Factor | Factor
[A] [B] [C] [Al x [C]
D.1.1 490,481 | Homes 0.50 0.34 166,395.70
D.1.2 199,514 | Concrete/Asphalt 1.00 0.89 177,966.50
D.1.3 93,965 | Landscaping 0.10 0.11 10,379.20 Design
Capture Proposed
Design | Volume, Volume
Storm | Veme on Plans
Depth | (cubic (cubic
(in) feet) feet)
783,960 354,741.40 0.65 19,215.20 | 19,216
DMA DMA Cottonwood Avenue
Area Effective DMA Areas X
DMA (square | Post-Project Impervious | Runoff | Runoff Bio-retention Basin
Type/ID | feet) Surface Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
D.2.1 27,938 | Concrete/Asphalt 1.0 0.89 24,920.70
D.2.2 4,387 | Landscaping 0.10 0.11 484.60
Design Proposed
Design | Capture Volume
Storm | Volume, on Plans
Depth | Veme (cubic | (cubic
(in) feet) feet)
32,325 25,405.30 | 0.65 1,376.10 1,377




DMA Bay Avenue
Area Effective DMA DMA Areas
DMA (square | Post-Project Impervious | Runoff | x Runoff || Bio-retention Basin
Type/ID | feet) Surface Type Fraction, Ir | Factor | Factor
[A] (B] [C] [A] x [C]
D.3.1 8,513 | Concrete/Asphalt 1.0 0.89 7,593.60
D.3.2 4,796 Landscaping 0.10 0.11 529.80
Design
Capture Proposed
Design | Volume, Volume
Storm | Veme on Plans
Depth | (cubic (cubic
(in) feet) feet)
783,960 354,741.40 0.65 440 440

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

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

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6




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 -

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



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 andl/or ) Toxic .
Project Features (check those El Z‘;:;';f:s Metals |Nutrients |Pesticides |Organic Sediments E':bsr?s = glrlease =
that apply) Compounds
Detached Residential = N = = N = = =
Development
Attached Residential p N = = N p = p@
Development
O Commercial/Industrial p@) = p(1) p(1) p) p(1) = )
Development
Automotive Repair @, 5)
L] Shops N P N N P N P P
Restaurants
| (55,000 2) P N N N N N P P
Hillside Development
P N P P N P P P
O (>5,000 ft?)
Parking Lots
(6) (1) (1) ) ™
L] (55,000 ft2) 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 X O X X O X X X
P = Potential

N = Not Potential

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

) A potential Pollutant is land use involving animal waste

4 Specifically petroleum hydrocarbons

) Specifically solvents

(%) Bacterial indicators are routinely detected in pavement runoff



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, Is | 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)
Ar = [D]x[E]
2=[D E F] = ————| [FI X (1-[H I
Al OF|E | [F] = | (XD |

[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




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
*  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
Name or ID*

BMP

Priority  Pollutant(s)
Concern to Mitigate?

of

Removal Efficiency
Percentage?

! Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMIP 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.




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 XN
If Yes, HCOC criteria do not apply.

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

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

Flow (cubic feet per
second)

Volume (Cubic Feet)

1Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin
are contributing to flow at the outlet.



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? [Jy [XIN

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

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.



Section G: Source Control BMPs

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

1.

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

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

On-site storm drain inlets

Mark all inlets with the words “Only Rain
Down the Storm Drain” or similar. Catch
Basin Markers may be available from the
Riverside County Flood Control and
Water Conservation  District, call
951.955.1200 to verify.

Maintain and periodically repaint
or replace inlet markings.
Provide stormwater pollution
prevention information to new
site owners, lessees, or
operators.

See applicable operational BMPs
in Fact Sheet SC-44, “Drainage
System Maintenance,”

Landscape / Outdoor
Pesticide Use

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

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

Consider using pest-resistant plants,
especially adjacent to hardscape.

To ensure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land use,
air movement, ecological consistency,
and plant interactions.

Maintain landscaping using
minimum or no pesticides.

See applicable operational BMPs
in Appendix 10.

Provide IPM information to new
owners, lessees, and operators.

Roofing, gutters, and trim

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

Street Sweeping

See applicable operational BMPs
in Appendix 10.




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 0.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s) BMP Location (Lat/Long)
ID Description

Basin Infiltration Basin TTM38264 33.921290, -117.165151

Bio 1l Bioretention Basin1 | TTM38264 33.924545, -117.163413

Bio 2 Bioretention Basin 2 | TTM38264 33.921100, -117.163402

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.




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: HOA

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

Xy [N

Owner will be responsible prior to the formation of the HOA.

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.



Appendix 1: Maps

Location Map, WQMP BMP Map and Receiving Waters Map
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Appendix 2:Construction Plans

Grading and Drainage Plans
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LEGAL DESCRIPTION:

THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF
MORENO VALLEY, IN THE COUNTY OF RIVERSIDE, STATE OF CALIFORNIA,
AND IS DESCRIBED AS FOLLOWS:
LOT 1 OF TRACT NO. 21078—R IN THE COUNTY OF RIVERSIDE, STATE
OF CALIFORNIA, AS PER MAP ON FILE IN BOOK 163, PAGE 46 OF
MAPS, RECORDS OF RIVERSIDE COUNTY, CALIFORNIA.

APN 478-250-001

GENERAL PLAN/ZONING/LANDUSE

EXISTING GENERAL PLAN DESIGNATION:
PROPOSED GENERAL PLAN DESIGNATION:

EXISTING ZONING:
PROPOSED ZONING:

EXISTING LANDUSE:
PROPOSED LANDUSE:

R3
R3
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R3 — PUD
Vacant

Single Family Residential

PROJECT NOTES

PROJECT SIZE: 20.01 Ac. Gross
18.36 Ac. Net

55 RESIDENTIAL LOTS
DENSITY: 3 du/Ac net

MINIMUM LOT AREA:
MINIMUM LOT DEPTH:
MINIMUM LOT WIDTH:

8,300 SF
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80°

LOT SIZE: AS SHOWN ON SHEET C-2
DEVELOPER RESERVES THE RIGHT TO FILE MULTIPLE FINAL MAPS
ALL ONSITE STREETS ARE PRIVATE

TOPOGRAPHY SOURCE:

Aerial Topographic Mapping

PROJECT IS NOT GATED
PORTION OF THE PROPERTY IS ZONE A ALONG QUINCY STREET CHANNEL
BALANCE OF PROPERTY ZONE X

DEVELOPER

Passco Pacifica LLC
333 City Boulevard West, 17th Floor
Orange, CA 92866
ATT: Oscar Graham
714—-609—-7257

O

WNER

Passco Pacifica LLC
333 City Boulevard West, 17th Floor
Orange, CA 92866
ATT: Oscar Graham
714—609—-7257

UTILITY PURVEYORS

WATER: EASTERN MUNICIPAL WATER DISTRICT
SEWER: EASTERN MUNICIPAL WATER DISTRICT

GAS: SOUTHERN CALIFORNIA GAS COMPANY
ELECTRICITY: SOUTHERN CALIFORNIA EDISON

TELEPHONE: AT&T

SCHOOL: MORENO VALLEY UNIFIED SCHOOL DISTRICT
CATV: SPECTRUM

SOILS ENGINEER

SOIL EXPLORATION COMPANY, INC.

7535 JURUPA

AVENUE, UNIT C

Riverside, CA 92504

(951) 688—7200
Project No. 21125-01
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Appendix 3:Soils Information

Geotechnical Study and Other Infiltration Testing Data



SOIL
EXPLORATION
COMPANY, INC.

Soil Engineering, I:nwmnmmaﬂ Engineenng, Materuais Testing, Gealogy

My 3, 2024
Pivject No. 2112501

8175 Limonite Ave,
Jiwupe Valley, CA 2509

SUBIECT:  Solt inwestigaton and Liguefection Dvalkisfion Repod, Popossd Resicendsd
' Developrienf Site, SEC of Cotionwood Averiue and Juiney Street: (NPN €78-250.001),
ity of Mioreno Vatky, Califomiie

in scodarcs with ey ehorization, Soll Bxplsiion Co. e hes perionmed 8 preliminery Sof
vestigation, infilneton tesis and Raoslection svaluation fov e subjec! sie.  The scoompeeyioyg mepon
presects & sarmsay of our odings, conciusions, sconiemendedions, and mkations of our work
g Swo-slory wood frarme resideniial dessiopinend

Soope of Work
e Review solls, geclogic, e, grountesdss data and mepe it our flles, _
® mmam&mmumrmw 25 1o 50 et deap, af neaddy

sccsnuible lociiion.
e mmmwmqummmmmdmm
observaiion of savigion mexistance, oo SE7T blow counts and sedec seepage (if sy

mmmm&mﬂmmmmm ot ralion
poteeitia, Siove anallysss, mancrment dry deesinyfostinmuen Moishne condeng sod cosrumsion Dolential (pH,
efioridies, rasisiivity and waber soliide sulfobes

Parfiem digitiead sessly of noay) Eulls within a 50-mile redius of the sie

Detaninie CBC (2018} summic (oremeiers.

Conauit with ceiifsiructural Sesig conmsulioerhe.

Prepane & report of our findings, conclesions amd recommadations for site paparsation, Kckidiog

(Csalliens ey Code BTG coeficients snd  CalfOGHA
mﬂfm& ey (el 3 resign

mwmdmmmmmmmm

The agpeoimnate locatione of the sbove and other fealres am shown on Dxplorstory Boving and
infiliration T ast Localion Mep, Plate |

7535 Jurups Ave, Unit © » Riverside, LA 92504 « Tel: (951) 688-7200 » Fax {951) 688-7100
sollesplorathon iy o © WWW.sodezg, oo



SEG of Cotiomwnod Ave and Guincy 52 Prdect No, 2112501

mnmvmmmmmmhma
Groundwal
ol teater.

oF Wit Gl were nut st o our expdorsdory borings, drilled 1o @ resdnuiz
deplh of 50 feef, ab the tme this work was pefamed. Groundwater study i not within ihe scope of his
work. Groundhadar dada rom well in the vicinily of the sie & Sbutsiad below see Figurs 1, S Locstion
e, B location of sel)

B - — . e ot '
Well Mo, WS B Dl Dhaane il ocation Eﬁwmummﬂwn-]
- __ v e Rietutive o Siee Site (1)
| 10RGIWZBK001S | 208841 | 2M195a |  OoAmiesNE | 082
S WSE = Wistor Surmcs Elevabon
Linetaction Cvalyation



SEC of Codtonwood Ave and Quincy St Project No. 2112501
Mhcwmens Valhew  Califoria May 2, 2021

Based on Rivavside County GIS Map, the site is located within an area of moderds Bguefaction potsniiol
(se8 Figume I Comstering depll 1o grosndwsts (over 5 feet below ground surics), the polentil for
Wnﬁuﬁumyhv

"~..-_:-_
Ligetscsion suscepSbity using Standard Perairstion ' est dats and bondory Galn size test resi s were
analyzad using LiowsdyPro aoftwsos (Varsien 5.5g). A precominant magride. of 8.6 (LIS6S
interaciive Deapgregation, 10% prohabiily of wxeedance in 50 3 weas umesl. An sssociabed groved

Mdm(g@mummammammmnhhmum
faet below the mdisting ground surikce weme used it our lquedsclion evaluation. The softwarne sug s

prosesded in Aspendix =,
The sreasity obeervaions of the eeulls are as foliows: .
Hodng Mo, | Tomivellement | Uifferental Selement
. S UV SR S
a._s f 1:.1' = 3 w*b‘-{“mj

«  Ongite solis 3t the sile in groersl have a Safisty Facior of 5.0 against guefaction.

ety gutiong

A computer search of all known Quarderary o faulls withi 50 miles of the sile from USOGS
Earihqueks Hazeds Wogramn & pesedded b Apperciz D Plesse nobe that i s peobaole that not
aciive o polemiielly wctive fauke in e ragion bave been idendified. [Fuethotmons, setumic potential of the

smaliar and lese notable Rt s not sullickenly demioped B designiment of mesimum magrivdes and
susociatd levals of grocnsd abaking mmmummmpmm

lstarsd spreading & a phoncrmenos i wisch bege bionke of infact, . S0l rmove doemsicpe on &
Ticrmfied leryer. L abevad spremding & often a ragionsl cvent. Fon ikl o occur, the lguefialbie soll
2ore st be latesally ooofinuous, wnotvainained eeraly, anxd fee o move siong sioping gownd. (e
e low susoeptibiily for liquedacion, the potendes for iaterl i conmidensd vy low

Suctace Rupure

The siter bs Nt locsiied wilthiln @ currenily desdonsnd Akguied-F ok e ihusios faul 2one, The potential for
surSaces napbam on he satect site is conside s ow.

s Al vagetsile mather, okd flks, buied uliiSesfimgation linee, e el deleberious matarists wiould
ey rvrrowel fro, W pereasesd builifirgiorsding sreas. |

o Overmeavation and recoirgrction of the loose suficial ' should be anficipated i prowiie
mmrmmummmmw“mmmm

@ mmmmdmmmmﬂmﬁemﬁmxmu
wuitadles for oo eomparied fils

Bl Expdonathon Do, e Fange



SEC of Colnrvwnod Ave and Quincy SL Profect Mo, 2112501
Moreno Vialey  Cailformis by 2, 2021

MMMNMMWMGMWWWMhmm

Smaguent 0 she preesation, the use of shallow sprasd futing foundations appears fessibie lor the
poocsed consiresion.

wﬁmmmumuummmmmm

Site i locaied sppesximedaly 1.97 miles from the San Jacints taull.  The site is locaied in @ Msghon of
genomally high seisiniciy, 8s is all of Southem Caonia During ity desigr e, the site & xpecd 10
memmmnnmmﬁquwsm regionl siior neatly Causuineg

Thers i & 2 pecosd grobabdity In 50 years (2475 yoar mmm-&mmm
mﬂmammmﬂmummm




SELC of Cotiorwond Ave and Duincy St Progect No. 2112501
Moo Valley, Califtarmnis Wary 2, 2029

Fouckalion; LeskiT (kings

Following site prepansson, he use of shallow spmad touys is meulble. An allowable Dessing vakue of
1800 & s rscommeniod. This besring pressurs has heen sstabiished based on the sssumption hat
the footings will be embexided ko capected il mat  Iscbaiad colume footings should be =i ieast 24
Incles wide s Embecded e least 24 inchies balow lowest adiaceat S giade.

The abowe besving value may be inceased by one ficd for Ssmporssy (wind of seismic! loads. Ve
recormenend ociings menforcement shoukl be at ieest two No. 5 Dars &t top and two of the boliom of
footings. Mwmmmwmwmmmmj

The estimated fotal seffernint of the struchires supporisd on spossd Rotings as (eoomimenged above s
less fhwan e e diifersnial netilermnent & exliimated %0 less tsen % inch over 2 hoetaontat of 30 feet

Banod on derslly nsis (wricrmed, awarge 17 perent shrinioge may be considessd on upper & feet of

rapedty
eeommenditions govens).  Slabs on-gredke shoukd be undedsin with 10498 Visguese molsture Davvier
The rmokstuns Samer should ba undertsiy by hwo kiches of ciesn molied sand,

I D ' TTTTES

1)

T — e T —— "

The uppes at keast 12 nches of the subgiade soils Divow new pivermerts should be compeesied 10 0 least
80 pescant aliiive compaciion.  Misimum melalive commpection moulesnsnts iy sppregated base shnukd
D B gl of S wnndiounn bborsiony dry dermity we Geteormined hy ASTM YIRS Z

Pl peaveameni dosign sl be besed on Rasiue testing of the subgesde solls at the complation of



SEG of Cottnrswont) Awve and Quiney SL Froject Mo, 21125401
Monars Vel Caitfovie Mgy ©, 2021

The upper ot least 12 inches of subgrade sofls Tor hardscops areas should be scarified and coinpacisd &
a1 leasi 90 pavrsat

The Joitis spacg for concnme siabs should be deterrined by the project sschitect. Joints shouid be laid
out 1o formm approdmaely sgisan panels (aquid tansverse and ongitding ot speing).  Recknguiss
panals, with e long dimeneson no more than cne-wd-onsdall Gmes e shod, may be wsed when

sguare pEnete are not fomsitie. The depth of longitudine and transverss ik should be ans-fiwrth the
m&mwm

Joirt Bvout should be scjusted s0 that the foints will line up with the comers of sruchires, small
foundafions and obher bulkin struchuns. Acute angles of stall féecss of siab curves as x rasull of s
Byt should ok be pemiie.

Coorsts Curing

memuwwmnmmdmmwmm
wschinicnl vy Ror 26 least 3 doys after placensnt.  Moist curing, walsiproo! paper, while polystinfens
mmmmmwamwmmm Mot finsbdng
operabion Nave been completnd, the entire sintace of the newdy place concrel® shiouk be sowensd by
whaewey curing meivm is appicabie o boal comdions and agtroved by the eagineer.  The adges of
conense slabs wposed Gy the removel of foims should be prodecied immediately o poovide thess
surfaces with conlismaus curfisg eatment agual o the method selecied for cxing e aish sufaces. The
corrmcty should have al hand, and ready o Ingtall befive actual placamnt begins, e squipment
resexde for adoounds curing of e concrats.

It hot o wiody weather (801 or 15 mply), the contracion must tade approprsine cuiing roscsubons after the
fplscement of concarele.  The wse of rechanically compecizd iow Shanp concrats (ol extesding 4 inches st
the time of plessent) is 1Scommended) We mcommend that 2 slipshest [or ecguiveiend) e ulilied i
grouied Sles o ofher crack sensitive Boong s plsnned dinsclly on concnete siabs.

A s oty iution. acavasiins

Excnss soiis genecaied fom foundstion ecavafions shouk! not be pisced on skibs and divewane
mmmmwmmﬂ mmmwmmmwm
five soll oplirmeyy: moisiure conlent i @ depth of & nches rior & plscemest of alal Dubding s,
iMolstire corent should be testxi o the Seld by mowlanohnr e addftion of fher’ mash in the
concrsts and camiul ooninol of waeiosment rafios may lessen the polentisi for siab cscking.

The Rllowing iatens) sarth pressires and soll permneiss, i clepnction wilh the shoveodmeyendsd
bevaryy value (1800 pst), may be ised o design of rubuining walle with free dnsining conpscts: backiills,
i pevesive earth piuessurs and Iociion are combingd (B prowsde mouiied eairiancs o bimral Yeces, the
i of the pasaive pressire should be reducedd to ba-thinde five Sollowdng recommmendations:

Ao Canth Pressuns with el hackall [7,) %pﬁfﬂ-ﬂ.m

A Rt Prsssasa S ﬁat'nd,ﬂm-m dbtm
Horzortnl Coeficlent of Frcion () 00
Link Sofl Wesight {y) 120 yef

Vole msnormenesel desinage for misining walls ® be powided bn acovdanos with Plate 2 of fhis veoot
Shendey porcaimions shodkd be baxen when placting deaieegs malstists and during backdiling.  All wall
backiiis whwonukd be peoteiiy Sostpecing W at east D0 percent mekaliver comres o,



mmm for Carorats Sficukd wm ACH q.m * If criicad, e shoud be
fhather vesiead by your snucihurss or @ conueson: enginesss .

I

Posiive disinage must be provided and rairdained or the e of the project arsud the perirsiey of She
shruchres ond sl Tundations owsed sireets o appved drsinage devices 10 miniinize wadsr infitiration nfu
the: wilerying solls. i acidion, finish subgracke: adiacent o etonor otings should be sloped down and
sy o Tacilitate sorfacs drsissage. Roof drsinage shouki be collected and dinscied awsy Trom foundstions
and siopes vie nanerceive devices, Walsr edihor naturssl or by erigation, should nol be permitierd 6 pond or

In gerers CallOSHA classifieation «of onsitn soils appess o be Type ©

Termporsy Bench ascovalione desper e 5 feet should be shomed of soped at 151 or et in
mmvmmmm

a) Thes shering ahould be designed by @ craaified soginer sxgarisnced in the shorng design.

) Ve Ropes of ity Seanporsny uostord excavations shouid e besvicacded o preveed vehicle and siocage
lenacles wiifviy & 1.1 hmwmmmﬂlﬂnWaGWndam

&) Mﬂwmmwmummmnmmwm
fthat smoxdiicadions can be made  variations i e soil condiiuse occtr.

) All inshorad excavations shouid be stebilized within 30 days of initial excavation,




SEC of Cottoummad Aws snd Doy St Prefocd Mo, 24125-01
Moveno Valley. Caifornia Whay 32021
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MWWUNMI‘MMMWMNM
condifices a8 Finipreted o limited oty work. O conclusions and Mmoot sdabions should be

reviewnd and verified during consiruction and nevised if necessary.

of construcon

o During all ovemxcaveticns and Bl placesment.
o [Foliowing fooking exavations s prio: tn placerent of forting materiale.
® mmdumwﬁzxmmtmﬂummmmhmd

N &mﬂmﬂﬂ“ﬁﬂm
v Daping subgrade pepuneon/onmpaciion, pror 1 peviog,
e VWhen ary unusied condiions ans ancounierad.

Awwdmmmmmmbmm of mough
e repart should inchades 8 surnmesy of work performed, tabovatony test rsults, and the results,
il slevatkis of feld densily eshe porformsd dwing grading,

1

Owr vestigetion was perfoomesd using the dogree of care and skill sndinally woeicioed, Loder sinilar
ricustaas, by reputable Gectechnisl Fngineeis macficing © s or similise keafions.  No oiher
wearmariy, wgresued o bnphed, = made as o e conclissions and professional advice inciuded in this

Geatechnica Figivesr and adjusted as required or aitemat design moonmended.

This rpovt s issued with the undemstsading hat 2 s S resporsibilly of the ownet, of his Nepresertative,
o ensune that the information s recommmdabions comained hersin are broughi 1o the aitention of the
architeet and snginses for he proect and neoimonted inkd e g, and e reavessary shops are taken
o san that the contractor and suboonbacorn carry ml such ecarmimendations in the fekl.

Thiss firrn does not prsctics of consult in B field of salty anghweting. We do not dinect te contestor's
opacations:. and we St be sponsitée for it than oer own personnel ot the sile: hewion, the
sofely of oihers & the respoisibily of the coniracior. The corfracior shookd oty e owner § he
considons any of the mcomenendas actions prasecited fersin o be unsafs.

The Exdings of Bis reperl are vaikd as of the presen date.  Howewsr, changes In the condiions of a
property can oot with the pessage of B, whether they ane due to nitural (rocessas o the works of
man on His or sdpesnt propgeylies. I adkcitions, changes In applicatie or sppoopniobs stendards may
ooy, winethes ey result from leglalaBon or e Droadessig oF loosmign.

This rport was prepensd & the client based on cient’y needs, dinsclions sd goksments at the line.
"Thits regst in st suthod=ed for use by and is ool 1 be elied upon by any Gy sxcept e client with
whexr Sof Feplomfion Co., e confrected for the wovk. Uss of, anﬁumuismbywm
parly i ot thatl ey misi.  Umsntihoresd ase of of reliencs on this nepodd constibutes an ageement
dufend and indenvily Soll Explonation 0., g, from and sgeinst any Babdity which may srise as & result
dnm“ammdmmwﬂwmmwwmca.,lm
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REDLANDS

Base Map: USGS Geologic Map of the Sunnymead 7.5’ Quadrangle, Riverside County, California.

LEGEND:
Qyfag: Young alluvial fan deposits(Holocene and late Pleistocene)-Gray-hued sand and cobble-and gravel-sand deposits from lithicly diverse

sedimentary units.
a - arenaceous (very coarse sand through very fine sand)

g - gravel (cobble through granule gravel)
Soil Exploration Co., Inc.

SEC of Cottonwood Ave and Quincy St. Project No.: 21125-01
City of Moreno Valley, California Date: May 3, 2021

Figure: 2 |
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necessarily accurate to surveying or engineering standards. The County of Riverside makes no warranty or guarantee
as to the content (the source is often third party), accuracy, timeliness, or completeness of any of the data provided, and
assumes no legal responsibility for the information contained on this map. Any use of this product with respect to
accuracy and precision shall be the sole responsibility of the user.

*IMPORTANT* Maps and data are to be used for reference purposes only. Map features are approximate, and are not Notes

0 : Figure 3
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U.S. Geologlcal Survey Quaternary Faults

4/21/2021, 8:30:42 PM

Fault Areas National Database

S Class B ~ Historic (< 150 years), well constrained location
B - historic
= late Quatemnary
‘;"‘_':’-"“‘ latest Quaternary
3 middle and late Quatemary Figure 4




EXPLORATORY BORING & INFILTRATION TEST
LOCATION MAP
PLATE 1

LEGEND
B-1 ¢ Approximate Location of Boring
I-2 A Approximate Location of Infiltration Test

Soil Exploration Co., Inc.

Project No. 21125-01-01 May 3, 2021

Cotttonwood Avenue

Bay Avenue summary:

area = 18.8 acres
Ff density = 4.41 lots/ac
no. of homes = 83

70100 min. lot size

north
scale: 1"=50"-0"

|DEAr(_-: Conceptual Site Plan : PACIFICA



EXPANSION INDEX (ASTM D 4829) |
0-20 E

5 VERY LOW EXPANSION
1-Story Footings | All footings at least 18 deep. Reinforcement for continuous
(See Note 1) footings: Two No. 5 bars top and two No. 5 bars botiom

2-Story Footings | All footings at least 18" deep. y 3

(SeeNote1) - | Reinforcement for continuous footings: Two No. 5 bars top anc |

two No. 5 bars bottom ?

Minimum Footing | Continuous: 15" for 1-story !

Width .- | Continuous: 15° for 2-story

Pad Footings Isolated column: 24" wide and 24" deep, tied to continuous |

footings in two directions -

Garage Door A grade beam 18" deep by 15" wide for 1- and __—_s_t_o_ry_should be |
Grade Beam provided across the garage entrance and other iarge openings 1

(See Note 2) !

Living Area Floor | 4” thick siab. No. 3 rebar at 18 inches on-center reinforcement at
Slabs* mid-height with 10-mil Visqueen moisture barrier above 2" sand |
(See Notes 3, 4 and 5) base
Garage Floor 4” thick slab. No. 3 rebar at 18 inches on-center reinforcement at
Slabs* ' mid-height with 10-mil Visqueen moisture barrier above 2" sand
(SeeNotes4and6) | base. Garage slabs should be guarter-sawn.
Presoaking of (1.2) times optimum moisture tc a depth of at least 6
" Living Areas &
Garage Slabs
Subgrade™*

The Above Are Minimum Recommendations.

All Work Should Comply with Applicable/Governing Agency Codes and Requlrements
lifornia G Code, a 4" thick base of % inch or larger clean a ate shall be used below the Visqueen.
”Presoaking of living areas and garage slabs should be observed and tested by the project geotechnical engineer.

NOTES:

Depth of interior or exterior footings to be measured from lowest adjacent finish grade.

The base of the grade beam should be at the same elevation as that of the adjoining footings.
Living areas slabs may be tied to the footings as directed by the structural engineer.

We recommend the use of at least No. 3 bars at 18 inches on-center, each way, for all siabs.
10-mii Visqueen sheeting welded at laps has proved successful. Equivalents are acceptable.
Garage slabs should be isolated from stem wall footings with a minimum 3/8” felt expansion joint.
Sand base should have a Sand Equivalent (SE) of 30 or greater (e.g., washed concrete sand).

NN @ N

Post-Tensioned Slabs

As an altemative to conventional foundations, building may be supported on post-tensioned slabs, o be designed by a structural
engineer in consuttation with the geotechnical consultant. in addition, a post-tensioned slab is also recommended for VERY HIGH
expansion potential (Expansion Index greater than 130), if encountered. Post-tensioned slabs should have perimeter footings
embedded a minimum of 12 inches below the adjacent grade. The slabs should be designed such that they can be deformed
approximately 1-inch vertically over a width of 30 feet without distress in the event of shrinkage or sweliing of the supporting soils.
Living area slabs should be underiain by a 10-mil Visqueen moisture barrier covered by a 2-inch layer of sand. Presoaking is
recommended for post tensioned slabs: (1.2) x optimum to a depth of 12 inches, (1.3) x optimum to a depth of 18 inches, and (1.4) x
optimum to a depth of 24 inches for LOW, MEDIUM, and HIGH expansion patential soils, respectively. LOW and MEDIUM expansive
soil lots using conventional foundation should comply with 2019 CBC. For very high expansion potential (Expansion Index greater
than 130), specific recommendations by the geotechnical consultant will be required. Placement of 4 inches of sand base is also
suggested for post-tensioned slab systems. Unless stated in the attached report, for Ei=21-50 use Pi-25, and EI=51-90 use PI=35.

PAROOLA B A LN A AN

ORI < SRS 1 ATV TP ORI ST, BT b6

Minimum Foundation and Slab Recommendations
For Expansive Soils

Soii Exploration Co. inc.

Plate: 2
ONE- AND TWO-STORY RESIDENTIAL BUILDINGS
T T




SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX < 50

BT H OPTION 2: GRAVEL WRAPPED
CLASS 2 PERMEABLE MATERIAL IN FILTER FABRIC
WITH PROPER WITH PROPER
SLIRFACE DRAINAGE f SURFACE DRAINAGE

+ LEVEL LEVEL
= 1r
NATIVE
WATERPROOFING i . WATERPROOFING  —— 4 I FILTER FABRIC
(SEE GENERALNOTES) | .. (SEE GENERAL NOTES) A (SEE NOTE 4)
— 12" MINIMUM e B
: CLASS 2 PERMEABLE FILTER —t .1 12 MINIMUM
e . MATERIAL (SEE GRADATION) S—— 3
SEENOTES ] RSN o oot s 14 TO 1 112 INCH SIZE
PERFORATED PIPE GRAVEL WRAPPED IN FILTER
(SEE NOTE 3) FABRIC
LEVEL OR LEVEL OR
SLoPE SLOPE 3
Class 2 Filter Permeable Material Gradation
Per Caltrans Specifications
Sieve Size  Percent Passing
o 100
3/14" 80-100
3/8" 40-100
No. 4 25-40
No. 8 18-33
No. 30 5-15
No. 50 0-7
No. 200 0-3
GENERAL NOTES: -

“Waterproofing should be provided where moisture nuisance problem through the wall is undesireable.

“Water proofing of the walls is not under the purview of the geotechnical engineer.

*All drains should have a gradient of 1 percent minimum.

should be accessible for maintenance (rodding). g
*Other subdrain backfill aptions are subject to the review by the geotechnical engineer and modification of design parameters.
Notes:

1)  Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.
2) 1 Cu. ft. per . of 1/4 - to 1 1/2 -inch size gravel wrapped in filter fabric
3)

arc in two rows at 3-inch on center (staggered).

4) Filter Fabric should be Mirafi 140NC or approved equivalent.
5)

face or equivalent should be provided. For a basement-type wall, a proper subdrain outiet system should be provided.
6) Retaining wall plans shouid be reviewed and approved by the geotechnical engineer.
7

*Outlet portion of the subdrain should have a 4-inch diamater solid pipe discharged into a suitable disposal area designed by the project engineer. The subdrain pipe

Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chlorise plastic (PVC), Schedule 40, Armco A2000
PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 -inch in diameter placed at the ends of a 120-degree

Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. if exposure is permitted. weepholes should be located 12-inches
above finished grade. f exposure is not permitted, such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk to be discharged through the curb

Waiis over six feet in height are subject to a special review by the gedlechnical engineer and modifications to the above requirements.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL

e ————

PLATE







SEC of Coltorwood Ave and Guincy St Froject Na, 2412501
Miranio Vidley, Califomis wam

s USES Geologh: Map of the Sunnyimessd 7.5 Queasdrangle, Rivervide County, Caitforda.
e Riverside County GIS Licuniaciion Map,
o UL Geological Survey ~ Cortwpsie Hazads Pyograr, 2008 National Seisinic Hezaed Maps - Source

o US Geolugica Sureey Custencegy Fatrts.

» WM lLeme-rpent developiment BMP design handbook, Appendix A-nfifraton Tesling, June






MAJOR DIVISIONS TYPICAL NAMES
N :§: Well-graded gravels or gravel-sand mixtures, fittle or no fines
z GRAVELS -
N S | Poorly graded gravets or gravel-sand mixtuses, ittle or no fines
3 g (More than ¥% of
7] & coarse fraction > No. GM ! 9 L Silty gravels, gravel-sand-sik midures
2 g 4 sieve size) >
= v GC Clayey gravels, gravei-sand-ctay mixtures
3 : -
?? .2;; SW : | Well-graded sands or gravely sands, little of no fines
B ox SANDS & 000 0o
x s SP 00,.%0 OO | Poorly graded sands or gravelly sands, little o7 no fines
< £ 2% %o
(o] @ (Mmm%of SRR
O 5 | coarse fraction <No. sM HHHTEEY sty sands, sand-sak mixtures
= 4 sieve size) Lo
SC Clayey sands, sand-ciay mixiures
ML Inorganic sifts and very fine sands, rock fiour, sity or clayey fine sands
o & | swrsacLays e et el e s
- (; cL 7/ Inorganic clays of low tc medium piasticlty, gravetlly clays, sandy clays,
Q Z /)| sity clays, iean clays.
o : LL <50 IEU3IERERRE
g8 32 oL i Organic sifts anc organic sity clays of low piasticly.
Z = :
s :é MH l Inorganic sills, caceous or diatonaceous fine sandy or silly soils, elastic
- sits
o S SILTS & CLAYS - - —— - .
g § :;gamcdaysofmmeomghpasmy.o@amcsi:ychys.ogamc
& S LL>50 ' - > . e - =)
- ggamdaysofme&ummhgnpm.mmsﬁychy&m :
HIGHLY o . ) i
ORGANIC SOILS Py | Dost and other highly organic sois |
CLASSIFICATION CHART
(UNIFIED SOIL CLASSIFICATION SYSTEM)
7 RANGE OF GRAIN SIZES |
CLASSIFICATION [ 5 Standard GrainSzein |
Sieve Size Millimeters
BOULDER ABOVE 12- ABOVE 305
COBBLES 3012 30510 76.2 s | | § ' ; /
GRAVEL FoNo 4 | 76210476 = s 3 il A
COARSE FTOW 76210 18.1 = — ,
FINE %™to No. 4 19.1104.76 s e ! |
SAND No.410200 | 4.76100.074 E | e
COARSE No.41010 | 4.76102.00 2 3 T 1=
MEDIUM No. 10 to 40 2.00 t0 0.420 @ ] !
FINE No. 4010200 | 0.420 to 0.074 é 10 VLl mm
BELOW No. s ¥ < i |
SILT & CLAY 200 BELOW 0.074 g el ; ]
o 10 20 30 40 50 80 7C 80 S0 100
GRAIN SIZE CHART PLASTICITY CHART

EMEE
SPT Sample

NR No Recovery ] Ciassification in accordance with ASTM D2487

; Cescription and visual observation in accordance with ASTM D2488

i All Sieve Sizes shown are US Standard

| SPT Refusal is defined as one of the following:
i 10 blows for na apparent disptacement
gscbtowsﬁoﬂess!hansmmesadmment
i 100 blows for 6 to 18 inches advancement

E
f
i
i
2

1
{




GEOTECHNICAL BORING LOGS

Drill Hole No.__B-1
Date: __4/22/21 Project No. ___ 211 1
Drilling Company: __One Way Drilling Type of Rig: _ CME-85
Hole Diameter: 8" Drive Weight: 140 Ibs. Drop: 30 Elevation:  Existing Ground
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
{feet) OF TEST PER DENSITY %) CLASSIFICATION LOGGEDBY: _GL___
TEST 6 INCH (%) USCS SAMPLED BY: GL
SILTY SAND: Light brown, fine to medium grained, dry,

! e loose

2

3 - wr | 893 | 93

4

5

6 - 4/9/13 98.9 48 Medium dense

7

8

]

10

11 41313 Light greenish gray, dry, loose

12

13

14

15

16 56617 Brown, dry, medium dense

17

18

19

20

21 9/10/13 Slightly moist, medium dense

22

23

24 ML SANDY SILT: Light brown, slightly moist, dense

25

7M7/21

Soil Exploration Co.. Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




GEOTECHNICAL BORING LOGS

Drill Hole No.__ B-2
Date: __ 4/22/21 Project No. ___ 21125-01
Drilling Company: __One Way Drilling Type of Rig: _ CME-85
Hole mamﬁr: 8" Drive Weight: 140 Ibs. Drop: 30 Elevation: __ Existing Ground
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
{feet) OF TEST PER DENSITY %) CLASSIFICATION LOGGED BY: __GL
TEST 6 INCH (%) USCS SAMPLED BY: GL
SILTY SAND: Light brown, fine to medium grained, dry,

1 SM looss

2

3 2/2/3 8.2 Slightly moist, loose

4

5

6 33/4 6.0 Dry, loose

7

8

9

10

1 34/5

12

13

14

15

16 3374 Brown, fine to medium grained, slightly moist, loose

17

18

19

20

21 6/8/10 Medium dense

22

23

24 CL-ML SILTY CLAY: Gray, slightly moist, very stiff

25 71113

[Qnil Fyniaratinn Co. Inc.

TOTAL DEPTH =25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




GEOTECHNICAL BORING LOGS

Drill Hole No._ B-3
Date: __4/22/21 Project No. ___ 21125-01
Drilling Company: __One Way Drilling Type of Rig: __ CME-85
Hole Diameter: 8" Drive Weim 140 Ibs. Drop: 30" Elevation: Exisﬁng Ground

DEPTH TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet)

OF TEST PER DENSITY %) CLASSIFICATION LOGGED BY: _GL
TEST 6 INCH (%) USCS SAMPLED BY: G

SILTY SAND: Light brown, fine to medium grained, dry,
' SM loose

2

6 21415 54

10

11 4/415

12

13

14

15

Dry, medium dense
» e 5.2 % passing # 200 sieve = 26

17

18

19

20

21 4818 Brown, slightly moist

23

24

25

Qail Fvnlaratinn Ca Ine




Date:

4/22/21

GEOTECHNICAL BORING LOGS
Drill Hole No.__B-3

Drilling Company: __One Way Drilling

Project No. ___21125-01
Type of Rig: __ CME-85

F_!-_lgler Diameter: 8" Drive Weight: 140 Ibs. Drop: 30" Elevation: Exir—-gGrtmmi ‘
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
0 losr| T ] emen | cog | | ST SAPLED BY 51—
2 - 15.4 ML 3::;;; nsgni}Tz OL(i)g:i; mésﬁghﬂy moist, dense
27
28
31 7112118 4.5 SM SILTY SAND: Tan, fine to coarse grained, dry, dense
32 % passing # 200 sieve =7
33
34
35
36 o 29 SP %:—nns% Pale brown, fine to coarse grained, dry, medium
37 % passing # 200 sieve = 5
38
39
40
a1 o SM zg.gym?mmgne to medium grained,
42
43
44
45
46 3/5/6 11.2 % passing # 200 sieve = 48
47
48
49
50 618/12

Soil Exploration Co.. Inc.

TOTAL DEPTH = 50
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




GEOTECHNICAL BORING LOGS

Drill Hole No.__B4
Date: __4/22/21 Project No. ___ 21125-01
Drilling Company: __One Way Drilling Type of Rig: __ CME-85
Hole Diameter: 8" Drive Weight: 140 Ibs.  Drop: 30" Elevation:  Existing Ground
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST PER DENSITY %) CLASSIFICATION LOGGED BY: _GL
TEST 6 INCH (%) USCS SAMPLED BY: _GL
1 SM SILTY SAND: Light brown, fine to medium grained, dry,
medium dense

2

3 /55 6.7

4

5

2l EICR: Looe

7

8

9

10

11 - 5/6/9 99.8 3.0 Medium dense

12

13

14

15

16 2/4/4 Loose

17

18

19

20

21 719142 Brown, medium dense

24

26 P Brown, fine to coarse grained, slightly moist, medium

dense

Soil Exploration Co.. Inc.

TOTAL DEPTH =25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




Date: __4/22/21
Drilling Company: __One Way Drilling

Hole Diameter: 8" irive Weig_ht_:. 140 Ibs.

DEPTH
(feet)

TYPE
OF
TEST

SAMPLE
TEST

BLOWS
PER
6 INCH

GEOTECHNICAL BORING LOGS
Drill Hole No.__B-5

DRY
DENSITY
(%)

Drop:_30"

Project No. __ 21125-01
Type of Rig: __ CME-85
Elevation: __Existing Ground

MOISTURE
(%)

CLASSIFICATION
USCS

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL
SAMPLED BY:_GL

1

10

11

12

13

14

15

16

17

18

19

21

22

24

25

£
Ze

8/8/8

2/3/4

3/417

21314

5/8/12

5/11/18

79.0

98.9

4.7

6.7

SM

SILTY SAND: Pale brown, fine to medium grained, dry,
medium dense

Light brown, slightly moist, loose

Pale yellow, dry, medium dense

Brown, slightly moist, loose

Medium dense

Snil F¥nlaration Co_. Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




Date: __4/22/21

GEOTECHNICAL BORING LOGS
Drill Hole No.__B-6

Drilling Company: __One Way Drilling

Project No. ___21125-01
Type of Rig: _ CME-85

Hole Diameter: 8" Drive Weight: 140 lbs. Drop: 30" Elevation:  Existing Ground
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _ GL
TEST 6 INCH (%) USCS SAMPLED BY: _GL

4 SM SILTY SAND: Light brown, fine to medium grained with
gravel, dry, medium dense

2

3 4/8/6 2.8

4

5

6 3304 29 Pale yellow, dry, loose, trace of gravel

7 % passing # 200 sieve = 16

8

9

10
SAND WITH SILT: Pale yellow, fine to coarse grained,

" o 25 SP-SM dry, medium dense

12 % passing # 200 sieve =8

13

14

15

16 6/8/7

17 SM SILTY SAND: Brown, fine to medium grained, slightly
moist, medium dense

18

19

20

21 4/8/10 11.2 % passing # 200 sieve = 35

22

23

24

25

Qnil Fynlaratinn Cn__ Inc.




Date: ___4/22/21

GEOTECHNICAL BORING LOGS

Drilling Company: __One Way Drilling

Hole Diameter: _ 8"

DEPTH
(feet)

TYPE
OF
TEST

SAMPLE
TEST

BLOWS
PER
6 INCH

Drive Weight: 140 Ibs.

DRY
DENSITY
(%)

Drop:_30"

Drill Hole No. B-6

Project No. 21125-01
Type of Rig: __CME-85
Elevation: Existim Ground

MOISTURE
(%)

CLASSIFICATION
USCS

GEOTECHNICAL DESCRIPTION
LOGGED BY: __GL
SAMPLED BY:

26

27

28

31

32

36

37

39

41

42

(]

47

49

10/20/30

12117/22

7H0/15

13/48/13

10.0

SM

SILTY SAND: Brown, fine to medium grained, slightly
moist, very dense

Light brown, slightly moist, dense

Light brown, fine to medium grained, medium dense

% passing # 200 sieve = 17

Light brown, dense

Qanil Fyninratinn Cn _Inc.

TOTAL DEPTH = 50’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




GEOTECHNICAL BORING LOGS

Drill Hole No.__B-7 _
Date: __ 4/22/21 Project No. ___ 21125-01
Drilling Company: __One Way Drilling Type of Rig: _ CME-85
Hole Diameter:__8"_ Drive Weight: 1401bs. Drop: 30" Elevation: __ Existing Ground
DEPTH TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(fest) OF TEST PER DENSITY (%) CLASSIFICATION LOGGEDBY: _GL
TEST 6 INCH (%) USCS SAMPLED BY: _GL
SILTY SAND: Light brown, fine to medium grained, dry,

! S0 loose

2

3 23/4 7.2

4

5

6 4/4i5 49

7

8

9

10

11 2/212 Pale yellow, dry, loose

12

13

14

15

16 3/5/5 Pale yellow, dry, medium dense

17

18

19

20

21 472 Brown, moist, medium dense

22

23

24 SC SANDY CLAY: Brown sandy clay, moist, very stiff

25 511120

Sail Fynlaration Co._. Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED




GEOTECHNICAL BORING LOGS
Drill Hole No.__ B-8

Date: __4/22/21 Project No. ___21125-01
Drilling Company: __One Way Drilling Type of Rig: _ CME-85
Hole Diameter: 8" Drive Weight: 140 lbs. Drop: 30" Elevation: Existing Ground
DEPTH | TYPE | SAMPLE | BLOWS DRY MOISTURE SOiL GEOTECHNICAL DESCRIPTION
(feet) OF TEST PER DENSITY %) CLASSIFICATION LOGGED BY: _GL
TEST 6 INCH (%) Uscs SAMPLED BY:
SILTY SAND: Light brown, fine to medium grained, dry,

1 SM G Tt

2

3 7723 6.9

2N B

10

11 - Arns 101.7 41 Pale yellow, dry, medium dense

12

13

14

15

16 3/3/5 Brown, loose
17
18
19
10/13/15 Medium dense
22
23
i Very dense
TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED

Qnil Evniaratinn Cn Ine







SFC of Cottmani Ave and Cuincy 8t Fragmct No. 21125401
Monene Valiey, Calfforile May = 2002°

LABORATORY TEST RESULTS
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SEC of Cottonwood Ave and Quincy St.

Moreno Valley, California

Project No. 21125-01

May 3, 2021
LABORATORY TEST RESULTS
Sieve Analysis Test Data
SIEVE SIZE B-3 @ 15’ B-3 @ 25’ B-3 @ 30’ B-3 @ 35’
% PASSING % PASSING % PASSING % PASSING
3/8" 100 100 100 100
No. 4 99 99 97 95
No. 8 93 95 89 79
No. 16 85 90 67 56
No. 30 75 86 59 31
No. 50 59 81 38 16
No. 100 41 72 18 9
No. 200 26 59 7 5
SIEVE ANALYSIS TEST DATA
SIEVE SIZE B-3 @ 45’ B6@5 B-6 @ 10’ B-6 @ 20’
% PASSING % PASSING % PASSING % PASSING
3/8” 100 100 100 100
No. 4 99 88 96 96
No. 8 96 82 89 88
No. 16 93 74 77 79
No. 30 89 61 56 71
No. 50 81 42 32 62
No. 100 65 26 21 49
No. 200 48 16 8 35
SIEVE ANALYSIS TEST DATA
SIEVE SIZE B-6 @ 35’
% PASSING
3/8” 100
No. 4 98
No. 8 88
No. 16 72
No. 30 58
No. 50 44
No. 100 28
No. 200 17
SIEVE ANALYSIS TEST DATA

Soil Exploration Co., inc.

Appendix C
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4/19/2021 2008 National Seismic Hazard Maps - Source Parameters

U.S. Geological Survey - Earthquake Hazards Program

2008 National Seismic Hazard Maps - Source Parameters
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4/19/2021 2008 National Seismic Hazard Maps - Source Parameters
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SEC of Cotnmwood Sve amd 2ulwy SL Progect Mo, 2192501
Morano Ve, Califnila May 1 2021
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ST of Cotiomwood Ave and Cluiney 8L Terodact NG, 2172804
Moreno Viilery, Calitoimis May 3, 2021
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Cupyright by ClyilTech Software
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Font: Courisr Mew, Regular, Slze 8 is recommended tor this repart.
ticensed to , 5/1/2011 11:32:73 AN

Inpat Fils Name: UNTIT.ED
Title: PROJECT NAME:Hob Beers
Subtizle: Prof Mo, 2i%35-22

Surface Flev.=Existing Ground

Hole No.=8-3

Dests of Holes 50,80 L

Water Yable during Ewrtigueskes 154.00 1
Watsr Tebie dusicg In.Site Yesting= 164.80 £
Mix. Accelesations. 9.56 g

Farttuuske Magrituge=s £.68

Input Pata: B '

Surface Elev.»Existing Ground

mu mu’a=”3

Oepth of Holee38.80 &1

water Tadle during Earthguakes 184.80 #1
Wate~ Table during In-Situ Vesting= 154.00 °t
Max. Acceleration=g.86 g

Earthguaie Magnitude«s.68

1. 5PT or BPT Calculation.

2, Settlewsnt Analysis Method: Ishihars / Voshimisne

3. Fines Correction for Liguefsction: Ydriss Sesd

4. Fise Correction for Settlement: Suring Lisuefaction®
5. Settlssent Calowlation In: AL zones*

6. Hemmer Energy Ratic, e = 1.25
7. Boretole Sloweter, Ch= 1
8. Sampling MeThod, Cew 3

9. User request factor of sgfety {appiy to CSK) , ser« 3
Pt ane OS58 curve (Faded)

38. lse Curve Ssooihing: Yes®

* Recossended Doticns

a-Si%u Test Data:
vedvth  SPT gamma  Hlnes



o
g
g
»
i

§.00 5.8 1%.08 I6.9e
.88 5.0 178.08 25.08
jo.oa 9.8e i28. 90 i6.e8
15,80 2.0 129.00 15.88
.08 15.98 120.98 26.90
2.8 30.86 120.08 59,96
3.88 39.08 Ize.60 .40

5.08  2i.96 128.69 5.09

48.00 24,60 120.09 48.0@
5.0 11,88 120.90 48.99
52,00 22.80 120.080 43 .00

Dertput Hesuits:

Settlament of Saturated Sencs=0.08 0.

Settiement of Unsxaturated Sands=1.7d@ ir.

Totsl vetilewent of Saturated and Unsaturated Sands=l. /@ in.
pifferantiel Sertlieseni=0.853 to 1.224 in,

Depth CRRm CSRfs F.5. S sat. S dry S5 _all
g in, in. i1,

©.a etm 0."3 So” '?mw L. 79 1;./9
5.08 e.3% 2.43 £.00 2.9¢ 1.65 1.85
8@ 6.1/ 9.42 5.90 9. 09 1: i.39
15,88 8.3z @.41 5.08 .98 1,18 .18
8.9 6.37 @.43 5.09 2.99 .98 9.94
is.ee .77 6. .48 5.88 8.08 . Be 9.88
.80 @48 2.48 .08 €. .28 .83 8.8
35,96 @.28 8.38 5.08 2.%8 6.58 9.59
42 .08 B.45 8.36 5.88 a.08 8.39 8.58
A0 @.7% 8,35 5. 08 @ .68 8.2z 8.1z
ho.08 @.38 8.33 £.08 a8 89 .08 .60

]
i

* 1,5.¢1, Liguefaction Potential Zune
(£.5. it aived to $, CRR L= Jiwited ®o 2,  CSR &8 ldmited o 2)

Units: Depth = £, Stress or Pressure = atwm (3873, Unit Welght = jov,
Settliement = in.

i Itl (atmosphers) = 1 1s¥ (ton/Ft2)
Uyvelle pesistiiee ratlis Trom soils

csgm- Cyslie stress ratls induced by & given sarthouaka {wilh user
request factor of safaty)

F.S. Factor of Safety agalnst Jloueraction; F.S.~CREm/CIRST

5_sat Seitiement Troew salurated sands

s vy Sett lement Fros Unsaturated Sands









BED of Cottomwood Ave ana Quingy St it No. 2712531
MoEng M Caiifarnie May 2, 2021

E test data rom «muzwmmmmmmwmmm
Wethed, n aceoidancs with Riverside County, Low-linpaet deveiunmedt BMP design hanahook,
Wvdmﬁ.—mﬂw Tesling, Juoa 2018

Twi Snch diameter, 8 frel desn S holes [ 1 w0 -2 wene perfonmed & the sugpesiad area. o miigats

wmmcmdmmmawmmuuMummmmm
hole, e botioyn of he et hicke was covensd with 2 inches of gravs,,

Tow fmating wes conducted after oresasking with water, Water level was adisiad v 20 nches shove the
bottorn of the lest hole after sach maasurement. Two consecuive measuwnents showad that 8 nchee of
wator seeped away ' jess than 28 minutos. The test was run for an sdcitons! one haur with measursnents
mmonmmm The dice hat coclimed durlng the fingl reading was usad i Gesigr purposes,

l’ T degihol est | T Weasured ]

Tt No. (heal) Earth Waterial Infilvation Rute
Lyl S S O = M TN X ‘j
- ' 8 L. Siity Sand "SMT} ' 357 B

& We recommend that & suitable facior of safely snoikd be apoiies i the mate & deaign of e sysior

» Ths distancs caiween the Inflitaiion fadiity and Ihe adiaca® phvals oropetty. any bulidg ard walls
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@ Based on ne last nesults, the massursd infilkation 12t cotainmd from e Reid is mors fen 1.8 nohes
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Percolation Test Data Sheet
Projec: | Pob Be2r3 |ProjectNo:| 2/ [24 0] |Date: [ 57/
td

Test Hole No: F-]  [TestedBy:
Depth of Test Hole, Dy: 6 . USCS Soil Classification: &M
Test Hole Dimensions (inches) Length Width
Diameter (ifround)=| Q" | sides {if rectangular)=
sandy Soil Criteria Test*

Greater
Time Initial Final Changein| thanor
interval, | Depthto | Depthto Water |Equalto6"?
Trial No. rtTime | StopTime | (min.) |Water (in.) |Water {in.} | Level (in.) (y/n)
YOS Yl 28 | BE 1594 1124 | Y
A 4D 6 Tt 24 | 4¥ [ JFY [roC | Y

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

At D, Oy AD
Time Initial Final Change in | Percolation
interval Depthto | Depthto Water Rate
Trial No. | Start Time | Stop Time | (min.} |Water (in.) |Water{in.}| Level{in.} | {min./in.})
Gy fio] [Tr2a%0]| [0 | 28  [STH)S [ P78 (157
23:28: (9> 3054 10 by Ty 1 795 [/33
3| S40:00 |9:400v | |0 48 (1124 | 7.028 | [go
alh]: /3 |/0f>/3] (9 el | QP70 6475 1 |45
slireds g0 ¢ 10 4 & “79’ 0473 | )¢5
6| SO 20 |12 2%] |0 4 I/ W AN R A RWAAL
7
8
9
10
11
12
13
14
15
COMMENTS:

Ho>D1-Do> [4- 4p- 601
- Y T
mglfb wki /:(}79 ‘Po??f /7’ 1 { O(4: T+ 2620 Lt25)) =4 U7JM 4

Table 5 — Sample Test Data Form for Percolation Test

Riverside County - Low Impact Development BMP Design Handbook ) rev. 92011
Page 25




Percolation Test Data Sheet

Project:__| Pob Rewrys  |projectNo:| > (24 -0]  [pater | 574/>]
Test Hole No: T -2 |Tested By:
Depth of Test Hole, D;: 67 |uscs soil Classification: SN
Test Hole Dimensions (inches) Length Width
Diameter (ifround)=| 4" | Sides (if rectangular)=
Sandy Soil Criteria Test”
Greater
Time Initial Final Changein| thanor
Interval, | Depthto | Depthto Water |Equalto6"?
Trial No. | Start Time | Stop Time | ({min.} |Water {in.}|Water {in.LyLevel {in.) {y/n}
P02 [¥:45>2)| 21, l&f U YN LT |
2§46 19115 ]| 28 | 4 bo.24 (|28 |

*If two consecutive measurements show that six inches of water seeps aw'ay in less than 25
minutes, the test shall be run for an additional hour with measurements taken every 10 minutes.
Other wise, pre-soak {fill) overnight. Obtain at least twelve measurements per hole over at least

.Lfiﬂi_w* [t /o= 205305

six hours {(approximately 30 minute intervals) with a precision of at least 0.25".
At D, Dy, AD
Time Initial Final Change in | Percolation
interval | Depthto | Depthto Water Rate
Trial No. | StartTime | Stop Time | (min.) |Water{in.} |Water{in.}| Level{in.} | {min./in.)
1S l?[9 12279 ] 1o & g5 793 /33
2A023:) 41943571+ | 10 A Y| 7.p% | ).40
3|9 AV 9240 10 L P 6478 1.4
al9:41: )2 (44T )2 1d ¥ 51y | 6€ |54
S|P o [ r00f0] | i ézﬁ Y128 | 6178 | [£3
6 /)(:361/079°26] 1O 4. S48 ] 6,124 ,| [\ €3
7Y/ 2 fo3p2f | O % TYnS| £128 /. 63
8
9
10
11
12
13
i4
15
Tf 'z
( :®r' 77&4’4:'7/7!797( 4‘(“4"”7”‘%

T Lok s 200D

238744

Table 5 — Sample Test Data Form for Percolation Test

Riverside County - Low Impact Development BMP Design Handbook

Page 25
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Appendix 4:Historical Site Conditions

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

“Not Applicable”



Appendix 5:LID Infeasibility

LID Technical Infeasibility Analysis

“Not Applicable”



Appendix 6:BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation



Santa Ana Watershed - BMP Design Volume, Vgyp Lt eguitd] s
(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 ADKAN ENGINEERS Date 9/7/2022

Designed by Jose Contreras Case No

Company Project Number/Name

BMP Identification

BMP NAME /ID Basin

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.65 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed |
Effective DMA Design | Design Capture | \olume on
DMA DMA Area Post-Project Surface | Imperivous Runoff DMA Areas x Storm Volume, Vgyp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) (cubic feet) feet)

D-1.1 490481 Mixed Surface Types 0.5 0.34 166395.7

D-1.2 199514 Concrete or Asphalt 1 0.89 177966.5

D-1.3 93965 Ornamental 0.1 0.11 10379.2

Landscaping
783960 Total 354741.4 0.65 19215.2 19216

Notes:




Infiltration Basin - Design Procedure BMP ID Legend: Required Entries
(Rev. 03-2012) Calculated Cells
Company Name: Adkan Engineers Date:  9/7/2022
Designed by: Jose Contreras County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar= 18  acres
b) Enter Vpy,p determined from Section 2.1 of this Handbook Vemr= 19,216 f
Maximum Depth
a) Infiltration rate I= 357 in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 3
from this BMP Handbook)
c¢) Calculate D, D, = I (in/hr) x 72 hrs D,= 7.1 ft
12 (in/ft) x FS
d) Enter the depth of freeboard (at least 1 ft) 1 ft
e) Enter depth to historic high ground water (measured from top of basin) 20 ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 30 ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D= 9.0 ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dy;ax 1s the smaller value of D, and D, but shall not exceed 5 feet Dyax= 7.1 ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 4 :1
b) Proposed basin depth (excluding freeboard) dg= 25 ft
¢) Minimum bottom surface area of basin (Ag= Vpyp/dg) Ag= 7686 f
d) Proposed Design Surface Area Ap= 15,594
Forebay
a) Forebay volume (minimum 0.5% Vgyp) Volume = 9% 1t
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1 ft
c¢) Forebay surface area (minimum) Area= 96 ft’
d) Full height notch-type weir Width (W)= 36.0 in

Notes: Dmax error is showing 7.1 feet, however, proposed basin depth excluding freeboard is 2.5 feet.




Santa Ana Watershed - BMP Design Volume, Vgyp Lt eguitd] s
(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 ADKAN ENGINEERS Date 11/22/2022

Designed by Jose Contreras Case No

Company Project Number/Name

BMP Identification

BMP NAME /ID Cottonwood Avenue

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.65 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed |
Effective DMA Design | Design Capture | \olume on
DMA DMA Area Post-Project Surface | Imperivous Runoff DMA Areas x Storm Volume, Vgyp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
D-2.1 27938 Concrete or Asphalt 1 0.89 24920.7
D-2.2 4387 Ornamental 0.1 0.11 484.6
Landscaping
32325 Total 25405.3 0.65 1376.1 1377

Notes:




Infiltration Basin - Design Procedure BMP ID Legend: Required Entries
(Rev. 03-2012) Calculated Cells
Company Name: Adkan Engineers Date: 12/9/2022
Designed by: Jose Contreras County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar=0.74 acres
b) Enter Vgy,p determined from Section 2.1 of this Handbook Vewr= 1,377 £
Maximum Depth
a) Infiltration rate I= 357 in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 3
from this BMP Handbook)
c¢) Calculate D, D, = I (in/hr) x 72 hrs D,= 7.1 ft
12 (in/ft) x FS
d) Enter the depth of freeboard (at least 1 ft) 1 ft
e) Enter depth to historic high ground water (measured from top of basin) 20 ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 30 ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D= 9.0 ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dy;ax 1s the smaller value of D, and D, but shall not exceed 5 feet Dyax= 7.1 ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 4 :1
b) Proposed basin depth (excluding freeboard) dg= 15 ft
¢) Minimum bottom surface area of basin (Ag= Vpyp/dg) Ag= 918
d) Proposed Design Surface Area Ap= 936
Forebay
a) Forebay volume (minimum 0.5% Vgyp) Volume = 7 ft
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1 ft
c¢) Forebay surface area (minimum) Area = 7 ft*
d) Full height notch-type weir Width (W)= 36.0 in

Notes: Dmax error is showing 7.1 feet, however, proposed basin depth excluding freeboard is 1.5 feet.




Santa Ana Watershed - BMP Design Volume, Vgyp Lt eguitd] s
(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 ADKAN ENGINEERS Date 11/22/2022

Designed by Jose Contreras Case No

Company Project Number/Name

BMP Identification

BMP NAME /ID Bay Avenue

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.65 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed |
Effective DMA Design | Design Capture | \olume on
DMA DMA Area Post-Project Surface | Imperivous Runoff DMA Areas x Storm Volume, Vgyp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
D-2.1 8513 Concrete or Asphalt 1 0.89 7593.6
D-2.2 479 Ornamental 0.1 0.1 529.8
Landscaping
13309 Total 8123.4 0.65 440 440

Notes:




Infiltration Basin - Design Procedure BMP ID Legend: Required Entries
(Rev. 03-2012) Calculated Cells
Company Name: Adkan Engineers Date: 12/9/2022
Designed by: Jose Contreras County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar= 031 acres
b) Enter Vgy,p determined from Section 2.1 of this Handbook Vemp= 440
Maximum Depth
a) Infiltration rate I= 357 in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 3
from this BMP Handbook)
c¢) Calculate D, D, = I (in/hr) x 72 hrs D,= 7.1 ft
12 (in/ft) x FS
d) Enter the depth of freeboard (at least 1 ft) 1 ft
e) Enter depth to historic high ground water (measured from top of basin) 20 ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 30 ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D= 9.0 ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dy;ax 1s the smaller value of D, and D, but shall not exceed 5 feet Dyax= 7.1 ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 4 :1
b) Proposed basin depth (excluding freeboard) dg= 125 ft
¢) Minimum bottom surface area of basin (Ag= Vpyp/dg) Ag= 352
d) Proposed Design Surface Area Ap= 358
Forebay
a) Forebay volume (minimum 0.5% Vgyp) Volume = 2 ft
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1 ft
c¢) Forebay surface area (minimum) Area = 2 ft*
d) Full height notch-type weir Width (W)= 36.0 in

Notes: Dmax error is showing 7.1 feet, however, proposed basin depth excluding freeboard is 1.5 feet.




Appendix 7:Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 09/07/22 File: EX2242.out

s e L

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 5006

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input values Used

English Units used in output format

Drainage Area = 18.00(Ac.) = 0.028 sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 18.00(Ac.) = 0.028 sq. Mi.
Length along longest watercourse = 1248.00(Ft.)

Length along longest watercourse measured to centroid = 624.00(Ft.)

Length along longest watercourse = 0.236 Mi.

Length along Tongest watercourse measured to centroid = 0.118 Mmi.

Difference in elevation = 36.00(Ft.)

Slope along watercourse 152.3077 Ft./Mi.

Average Manning's 'N' =
Lag time = 0.071 Hr.
Lag time = 4.27 Min.
25% of lag time
40% of lag time
unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(cFs)

ol
o
w
o

2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] weighting[1%2]
18.00 1.80 32.40

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]
18.00 4.50 81.00

STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.800(In)

Area Averaged 100-Year Ra1nfa11 = 4.500(In)

Point rain (area averaged) = 1.800(In)

Areal adjustment factor = 100.00 %

Adjusted average point rain = 1.800(In)

Sub-Area Data:

Area(Ac.) Runoff Index Impervious %

18.000 69.00 0.000

Total Area Entered = 18.00(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (pec.) (In/Hr)

69.0 49.8 0.574 0.000 0.574 1.000 0.574
sum (F) = 0.574

Area averaged mean soil loss (F) (In/Hr) = 0.574

Minimum soil loss rate ((In/Hr)) = 0.287

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph
Chrs) Graph % (CFs)
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1 0.083 117.131
2 0.167 234.263
3 0.250 351.394
4 0.333 468.526
5 0.417 585.657
6 0.500 702.789
7 0.583 819.920

The following loss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

Unit Time Pattern Storm Rain
(Hr.) Percent (In/Hr)
0.08 07

1 0 0. 0.014
2 0.17 0.07 0.014
3 0.25 0.07 0.014
4 0.33 0.10 0.022
5 0.42 0.10 0.022
6 0.50 0.10 0.022
7 0.58 0.10 0.022
8 0.67 0.10 0.022
9 0.75 0.10 0.022
10 0.83 0.13 0.029
11 0.92 0.13 0.029
12 1.00 0.13 0.029
13 1.08 0.10 0.022
14 1.17 0.10 0.022
15  1.25 0.10 0.022
16 1.33 0.10 0.022
17 1.42 0.10 0.022
18 1.50 0.10 0.022
19 1.58 0.10 0.022
20 1.67 0.10 0.022
21 1.75 0.10 0.022
22 1.83 0.13 0.029
23 1.92 0.13 0.029
24 2.00 0.13 0.029
25 2.08 0.13 0.029
26 2.17 0.13 0.029
27  2.25 0.13 0.029
28  2.33 0.13 0.029
29 2.42 0.13 0.029
30 2.50 0.13 0.029
31 2.58 0.17 0.036
32 2.67 0.17 0.036
33 2.75 0.17 0.036
34 2.83 0.17 0.036
35 2.92 0.17 0.036
36 3.00 0.17 0.036
37  3.08 0.17 0.036
38 3.17 0.17 0.036
39 3.25 0.17 0.036
40  3.33 0.17 0.036
41  3.42 0.17 0.036
42  3.50 0.17 0.036
43  3.58 0.17 0.036
44  3.67 0.17 0.036
45  3.75 0.17 0.036
46  3.83 0.20 0.043
47  3.92 0.20 0.043
48 4.00 0.20 0.043
49 4.08 0.20 0.043
50 4.17 0.20 0.043
51  4.25 0.20 0.043
52 4.33 0.23 0.050
53  4.42 0.23 0.050
54 4.50 0.23 0.050
55 4.58 0.23 0.050
56 4.67 0.23 0.050
57 4.75 0.23 0.050
58 4.83 0.27 0.058
59 4.92 0.27 0.058
60 5.00 0.27 0.058
61 5.08 0.20 0.043
62 5.17 0.20 0.043
63 5.25 0.20 0.043
64 5.33 0.23 0.050
65 5.42 0.23 0.050
66 5.50 0.23 0.050
67 5.58 0.27 0.058
68 5.67 0.27 0.058
69 5.75 0.27 0.058
EX2YR24HR
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Loss rate(In./Hr)

Max

[elelolololololololololololeololololololololololololololololololololololololololololololololololololololololelolololololelolele Yok Ll Sl Sy

.017)
.014)
.010)
.006)
.002)
.998)
.994)
.990)
.986)
.982)
.978)
.975)
.971)
.967)
.963)
.959)
.955)
.952)
.948)
.944)
.940)
.936)
.933)
.929)
.925)
.921)
.918)
.914)
.910)
.906)
.903)
.899)
.895)
.892)
.888)
.884)
.881)
.877)
.873)
.870)
.866)
.862)
.859)
.855)
.852)
.848)
.844)
.841)
.837)
.834)
.830)
.827)
.823)
.820)

Low
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Effective

(In/Hr)
0

[elolelololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololeloXo)
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70 5.83 0.27 0.058 ( 0.764) 0.052 0.006
71 5.92 0.27 0.058 ( 0.761) 0.052 0.006
72 6.00 0.27 0.058 ( 0.758) 0.052 0.006
73 6.08 0.30 0.065 ( 0.754) 0.058 0.006
74 6.17 0.30 0.065 ( 0.751) 0.058 0.006
75  6.25 0.30 0.065 ( 0.748) 0.058 0.006
76 6.33 0.30 0.065 ( 0.744) 0.058 0.006
77  6.42 0.30 0.065 ( 0.741) 0.058 0.006
78 6.50 0.30 0.065 ( 0.738) 0.058 0.006
79  6.58 0.33 0.072 ( 0.734) 0.065 0.007
80 6.67 0.33 0.072 ( 0.731) 0.065 0.007
81 6.75 0.33 0.072 ( 0.728) 0.065 0.007
82 6.83 0.33 0.072 ( 0.724) 0.065 0.007
83 6.92 0.33 0.072 ( 0.721) 0.065 0.007
84 7.00 0.33 0.072 ( 0.718) 0.065 0.007
85 7.08 0.33 0.072 ( 0.715) 0.065 0.007
86 7.17 0.33 0.072 ( 0.711) 0.065 0.007
87 7.25 0.33 0.072 ( 0.708) 0.065 0.007
88 7.33 0.37 0.079 ( 0.705) 0.071 0.008
89 7.42 0.37 0.079 ( 0.702) 0.071 0.008
90 7.50 0.37 0.079 ( 0.698) 0.071 0.008
91 7.58 0.40 0.086 ( 0.695) 0.078 0.009
92 7.67 0.40 0.086 ( 0.692) 0.078 0.009
93 7.75 0.40 0.086 ( 0.689) 0.078 0.009
94 7.83 0.43 0.094 ( 0.686) 0.084 0.009
95  7.92 0.43 0.094 ( 0.682) 0.084 0.009
96 8.00 0.43 0.094 ( 0.679) 0.084 0.009
97 8.08 0.50 0.108 ( 0.676) 0.097 0.011
98 8.17 0.50 0.108 ( 0.673) 0.097 0.011
99  8.25 0.50 0.108 ( 0.670) 0.097 0.011
100 8.33 0.50 0.108 ( 0.667) 0.097 0.011
101 8.42 0.50 0.108 ( 0.664) 0.097 0.011
102 8.50 0.50 0.108 ( 0.660) 0.097 0.011
103  8.58 0.53 0.115 ( 0.657) 0.104 0.012
104 8.67 0.53 0.115 ( 0.654) 0.104 0.012
105  8.75 0.53 0.115 ( 0.651) 0.104 0.012
106 8.83 0.57 0.122 ( 0.648) 0.110 0.012
107 8.92 0.57 0.122 ( 0.645) 0.110 0.012
108 9.00 0.57 0.122 ( 0.642) 0.110 0.012
109 9.08 0.63 0.137 ( 0.639) 0.123 0.014
110 9.17 0.63 0.137 ( 0.636) 0.123 0.014
111 9.25 0.63 0.137 ( 0.633) 0.123 0.014
112 9.33 0.67 0.144 ( 0.630) 0.130 0.014
113 9.42 0.67 0.144 ( 0.627) 0.130 0.014
114  9.50 0.67 0.144 ( 0.624) 0.130 0.014
115  9.58 0.70 0.151 ( 0.621) 0.136 0.015
116 9.67 0.70 0.151 ( 0.618) 0.136 0.015
117 9.75 0.70 0.151 ( 0.615) 0.136 0.015
118  9.83 0.73 0.158 ( 0.612) 0.143 0.016
119 9.92 0.73 0.158 ( 0.609) 0.143 0.016
120 10.00 0.73 0.158 ( 0.606) 0.143 0.016
121 10.08 0.50 0.108 ( 0.603) 0.097 0.011
122 10.17 0.50 0.108 ( 0.600) 0.097 0.011
123 10.25 0.50 0.108 ( 0.597) 0.097 0.011
124 10.33 0.50 0.108 ( 0.594) 0.097 0.011
125 10.42 0.50 0.108 ( 0.592) 0.097 0.011
126 10.50 0.50 0.108 ( 0.589) 0.097 0.011
127 10.58 0.67 0.144 ( 0.586) 0.130 0.014
128 10.67 0.67 0.144 ( 0.583) 0.130 0.014
129 10.75 0.67 0.144 ( 0.580) 0.130 0.014
130 10.83 0.67 0.144 ( 0.577) 0.130 0.014
131 10.92 0.67 0.144 ( 0.574) 0.130 0.014
132 11.00 0.67 0.144 ( 0.572) 0.130 0.014
133 11.08 0.63 0.137 ( 0.569) 0.123 0.014
134 11.17 0.63 0.137 ( 0.566) 0.123 0.014
135 11.25 0.63 0.137 ( 0.563) 0.123 0.014
136 11.33 0.63 0.137 ( 0.560) 0.123 0.014
137 11.42 0.63 0.137 ( 0.558) 0.123 0.014
138 11.50 0.63 0.137 ( 0.555) 0.123 0.014
139 11.58 0.57 0.122 ( 0.552) 0.110 0.012
140 11.67 0.57 0.122 ( 0.549) 0.110 0.012
141 11.75 0.57 0.122 ( 0.547) 0.110 0.012
142 11.83 0.60 0.130 ( 0.544) 0.117 0.013
143 11.92 0.60 0.130 ( 0.541) 0.117 0.013
144 12.00 0.60 0.130 ( 0.538) 0.117 0.013
145 12.08 0.83 0.180 ( 0.536) 0.162 0.018
146 12.17 0.83 0.180 ( 0.533) 0.162 0.018
147 12.25 0.83 0.180 ( 0.530) 0.162 0.018
148 12.33 0.87 0.187 ( 0.528) 0.168 0.019
149 12.42 0.87 0.187 ( 0.525) 0.168 0.019
150 12.50 0.87 0.187 ( 0.522) 0.168 0.019
151 12.58 0.93 0.202 ( 0.520) 0.181 0.020
152 12.67 0.93 0.202 ( 0.517) 0.181 0.020
153 12.75 0.93 0.202 ( 0.515) 0.181 0.020
154 12.83 0.97 0.209 ( 0.512) 0.188 0.021
155 12.92 0.97 0.209 ( 0.509) 0.188 0.021
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156 13.00 0.97 0.209 ( 0.507) 0.188 0.021
157 13.08 1.13 0.245 ( 0.504) 0.220 0.024
158 13.17 1.13 0.245 ( 0.502) 0.220 0.024
159 13.25 1.13 0.245 ( 0.499) 0.220 0.024
160 13.33 1.13 0.245 ( 0.497) 0.220 0.024
161 13.42 1.13 0.245 ( 0.494) 0.220 0.024
162 13.50 1.13 0.245 ( 0.492) 0.220 0.024
163 13.58 0.77 0.166 ( 0.489) 0.149 0.017
164 13.67 0.77 0.166 ( 0.487) 0.149 0.017
165 13.75 0.77 0.166 ( 0.484) 0.149 0.017
166 13.83 0.77 0.166 ( 0.482) 0.149 0.017
167 13.92 0.77 0.166 ( 0.479) 0.149 0.017
168 14.00 0.77 0.166 ( 0.477) 0.149 0.017
169 14.08 0.90 0.194 ( 0.474) 0.175 0.019
170 14.17 0.90 0.194 ( 0.472) 0.175 0.019
171 14.25 0.90 0.194 ( 0.469) 0.175 0.019
172 14.33 0.87 0.187 ( 0.467) 0.168 0.019
173 14.42 0.87 0.187 ( 0.465) 0.168 0.019
174 14.50 0.87 0.187 ( 0.462) 0.168 0.019
175 14.58 0.87 0.187 ( 0.460) 0.168 0.019
176 14.67 0.87 0.187 ( 0.458) 0.168 0.019
177 14.75 0.87 0.187 ( 0.455) 0.168 0.019
178 14.83 0.83 0.180 ( 0.453) 0.162 0.018
179 14.92 0.83 0.180 ( 0.451) 0.162 0.018
180 15.00 0.83 0.180 ( 0.448) 0.162 0.018
181 15.08 0.80 0.173 ( 0.446) 0.156 0.017
182 15.17 0.80 0.173 ( 0.444) 0.156 0.017
183 15.25 0.80 0.173 ( 0.441) 0.156 0.017
184 15.33 0.77 0.166 ( 0.439) 0.149 0.017
185 15.42 0.77 0.166 ( 0.437) 0.149 0.017
186 15.50 0.77 0.166 ( 0.435) 0.149 0.017
187 15.58 0.63 0.137 ( 0.432) 0.123 0.014
188 15.67 0.63 0.137 ( 0.430) 0.123 0.014
189 15.75 0.63 0.137 ( 0.428) 0.123 0.014
190 15.83 0.63 0.137 ( 0.426) 0.123 0.014
191 15.92 0.63 0.137 ( 0.424) 0.123 0.014
192 16.00 0.63 0.137 ( 0.421) 0.123 0.014
193 16.08 0.13 0.029 ( 0.419) 0.026 0.003
194 16.17 0.13 0.029 ( 0.417) 0.026 0.003
195 16.25 0.13 0.029 ( 0.415) 0.026 0.003
196 16.33 0.13 0.029 ( 0.413) 0.026 0.003
197 16.42 0.13 0.029 ( 0.411) 0.026 0.003
198 16.50 0.13 0.029 ( 0.409) 0.026 0.003
199 16.58 0.10 0.022 ( 0.407) 0.019 0.002
200 16.67 0.10 0.022 ( 0.405) 0.019 0.002
201 16.75 0.10 0.022 ( 0.403) 0.019 0.002
202 16.83 0.10 0.022 ( 0.401) 0.019 0.002
203 16.92 0.10 0.022 ( 0.398) 0.019 0.002
204 17.00 0.10 0.022 ( 0.396) 0.019 0.002
205 17.08 0.17 0.036 ( 0.394) 0.032 0.004
206 17.17 0.17 0.036 ( 0.392) 0.032 0.004
207 17.25 0.17 0.036 ( 0.390) 0.032 0.004
208 17.33 0.17 0.036 ( 0.389) 0.032 0.004
209 17.42 0.17 0.036 ( 0.387) 0.032 0.004
210 17.50 0.17 0.036 ( 0.385) 0.032 0.004
211 17.58 0.17 0.036 ( 0.383) 0.032 0.004
212 17.67 0.17 0.036 ( 0.381) 0.032 0.004
213 17.75 0.17 0.036 ( 0.379) 0.032 0.004
214 17.83 0.13 0.029 ( 0.377) 0.026 0.003
215 17.92 0.13 0.029 ( 0.375) 0.026 0.003
216 18.00 0.13 0.029 ( 0.373) 0.026 0.003
217 18.08 0.13 0.029 ( 0.371) 0.026 0.003
218 18.17 0.13 0.029 ( 0.370) 0.026 0.003
219 18.25 0.13 0.029 ( 0.368) 0.026 0.003
220 18.33 0.13 0.029 ( 0.366) 0.026 0.003
221 18.42 0.13 0.029 ( 0.364) 0.026 0.003
222 18.50 0.13 0.029 ( 0.363) 0.026 0.003
223 18.58 0.10 0.022 ( 0.361) 0.019 0.002
224 18.67 0.10 0.022 ( 0.359) 0.019 0.002
225 18.75 0.10 0.022 ( 0.357) 0.019 0.002
226 18.83 0.07 0.014 ( 0.356) 0.013 0.001
227 18.92 0.07 0.014 ( 0.354) 0.013 0.001
228 19.00 0.07 0.014 ( 0.352) 0.013 0.001
229 19.08 0.10 0.022 ( 0.351) 0.019 0.002
230 19.17 0.10 0.022 ( 0.349) 0.019 0.002
231 19.25 0.10 0.022 ( 0.347) 0.019 0.002
232 19.33 0.13 0.029 ( 0.346) 0.026 0.003
233 19.42 0.13 0.029 ( 0.344) 0.026 0.003
234 19.50 0.13 0.029 ( 0.342) 0.026 0.003
235 19.58 0.10 0.022 ( 0.341) 0.019 0.002
236 19.67 0.10 0.022 ( 0.339) 0.019 0.002
237 19.75 0.10 0.022 ( 0.338) 0.019 0.002
238 19.83 0.07 0.014 ( 0.336) 0.013 0.001
239 19.92 0.07 0.014 ( 0.335) 0.013 0.001
240 20.00 0.07 0.014 ( 0.333) 0.013 0.001
241 20.08 0.10 0.022 ( 0.332) 0.019 0.002
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242 20.17 0.10 0.022 ( 0.330) 0.019 0
243 20.25 0.10 0.022 ( 0.329) 0.019 0
244 20.33 0.10 0.022 ( 0.328) 0.019 0
245 20.42 0.10 0.022 ( 0.326) 0.019 0
246 20.50 0.10 0.022 ( 0.325) 0.019 0
247 20.58 0.10 0.022 ( 0.323) 0.019 0
248 20.67 0.10 0.022 ( 0.322) 0.019 0
249 20.75 0.10 0.022 ( 0.321) 0.019 0
250 20.83 0.07 0.014 ( 0.319) 0.013 0
251 20.92 0.07 0.014 ( 0.318) 0.013 0
252 21.00 0.07 0.014 ( 0.317) 0.013 0
253 21.08 0.10 0.022 ( 0.316) 0.019 0
254 21.17 0.10 0.022 ( 0.314) 0.019 0
255 21.25 0.10 0.022 ( 0.313) 0.019 0
256 21.33 0.07 0.014 ( 0.312) 0.013 0
257 21.42 0.07 0.014 ( 0.311D) 0.013 0
258 21.50 0.07 0.014 ( 0.310) 0.013 0
259 21.58 0.10 0.022 ( 0.308) 0.019 0
260 21.67 0.10 0.022 ( 0.307) 0.019 0
261 21.75 0.10 0.022 ( 0.306) 0.019 0
262 21.83 0.07 0.014 ( 0.305) 0.013 0
263 21.92 0.07 0.014 ( 0.304) 0.013 0
264 22.00 0.07 0.014 ( 0.303) 0.013 0
265 22.08 0.10 0.022 ( 0.302) 0.019 0
266 22.17 0.10 0.022 ( 0.30D) 0.019 0
267 22.25 0.10 0.022 ( 0.300) 0.019 0
268 22.33 0.07 0.014 ( 0.299) 0.013 0
269 22.42 0.07 0.014 ( 0.298) 0.013 0
270 22.50 0.07 0.014 ( 0.297) 0.013 0
271 22.58 0.07 0.014 ( 0.297) 0.013 0
272 22.67 0.07 0.014 ( 0.296) 0.013 0
273 22.75 0.07 0.014 ( 0.295) 0.013 0
274 22.83 0.07 0.014 ( 0.294) 0.013 0
275 22.92 0.07 0.014 ( 0.293) 0.013 0
276 23.00 0.07 0.014 ( 0.293) 0.013 0
277 23.08 0.07 0.014 ( 0.292) 0.013 0
278 23.17 0.07 0.014 ( 0.291) 0.013 0
279 23.25 0.07 0.014 ( 0.291) 0.013 0
280 23.33 0.07 0.014 ( 0.290) 0.013 0
281 23.42 0.07 0.014 ( 0.290) 0.013 0
282 23.50 0.07 0.014 ( 0.289) 0.013 0
283 23.58 0.07 0.014 ( 0.289) 0.013 0
284 23.67 0.07 0.014 ( 0.288) 0.013 0
285 23.75 0.07 0.014 ( 0.288) 0.013 0
286 23.83 0.07 0.014 ( 0.287) 0.013 0
287 23.92 0.07 0.014 ( 0.287) 0.013 0
288 24.00 0.07 0.014 ( 0.287) 0.013 0
(Loss Rate Not Used)
sum = 100.0 sum = 2.2

Flood volume = Effective rainfall 0.18(xn)

times area 18. 0(Ac )/[(In)/(Ft )] = 0.3(Ac.Ft)

Total soil loss =

Total soil loss = 2. 430(Ac Ft)

Total rainfall = 1.80(In)

Flood volume = 11760.8 Cubic Feet

Total soil loss = 105847.1 Cubic Feet

pPeak flow rate of this hydrograph 0.443(CFS)
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.0048
.0051
.0053
.0056
.0060
.0063
.0067
.0070
.0074
.0077
.0081
.0084
.0088
.0093
.0097
.0101
.0106
.0110
.0115
.0119
.0124
.0128
.0133
.0137
.0142
.0146
.0151
.0156
.0161
.0166
.0171
.0177
.0182
.0188
.0194
.0200
.0206
.0212
.0219
.0225
.0232
.0239
.0246
.0252
.0257
.0263
.0269
.0276
.0282
.0289
.0296
.0303
.0310
.0317
.0325
.0333
.0341
.0349
.0357
.0365
.0373
.0382
.0391
.0400
.0409
.0418
.0427
.0436
.0445
.0454
.0464
.0473
.0483
.0494
.0505
.0516
.0527
.0539
.0551
.0564
.0577
.0590
.0604
.0617
.0631
.0645

[elelolololololololololelolololololololololololololololololololololololololololololololololololololololololololololofololololelolololololololololololololololofolololole ol o]
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8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11415
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12415
12+20
12+25
12+30
12+35
12+40
12445
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13455
14+ 0
14+ 5
14+10
14415
14+20
14+25
14+30
14+35
14+40
14445
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
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15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21+40
21+45
21+50
21+55
22+ 0
22+ 5
22+10
22+15
22+20
22+25
22+30
22+35
22+40
22+45
22+50
22+55
23+ 0

EX2YR24HR

[elelolololololololololelolololololololololololololololololololololololololofolololololololololololololololelolololofololololelolololololololololololololololofolololole ol o]

.2402
.2419
.2433
.2440
.2445
.2450
.2454
.2458
.2461
.2464
.2467
.2470
.2472
.2475
.2478
.2482
.2486
.2491
.2495
.2500
.2504
.2509
.2513
.2518
.2521
.2525
.2529
.2532
.2536
.2540
.2543
.2547
.2550
.2553
.2556
.2558
.2561
.2562
.2565
.2567
.2570
.2573
.2576
.2579
.2583
.2586
.2588
.2591
.2593
.2595
.2597
.2599
.2602
.2605
.2607
.2610
.2613
.2615
.2618
.2621
.2623
.2625
.2627
.2629
.2632
.2634
.2636
.2638
.2640
.2643
.2645
.2648
.2650
.2652
.2654
.2656
.2659
.2661
.2663
.2665
.2667
.2669
.2671
.2672
.2674
.2676

[elelolololololololololelolololololololololololololololololololololololololololololololololololololololololololololofololololelolololololololololololololololofolololole ol o]
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23+ 5 0.2678 0.03 Q \Y
23+10 0.2680 0.03 Q \Y
23+15 0.2681 0.03 Q \Y%
23+20 0.2683 0.03 Q \
23+25 0.2685 0.03 Q \Y
23+30 0.2687 0.03 Q \Y%
23435 0.2689 0.03 Q \Y
23+40 0.2690 0.03 Q \Y
23+45 0.2692 0.03 Q \Y%
23+50 0.2694 0.03 Q \Y
23455 0.2696 0.03 Q \Y
24+ 0 0.2698 0.03 Q \Y
24+ 5 0.2699 0.02 Q \Y
24+10 0.2699 0.01 Q \Y
24+15 0.2700 0.00 Q \Y
24+20 0.2700 0.00 Q \Y
24425 0.2700 0.00 Q \Y
24+30 0.2700 0.00 Q \%
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Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Vversion 8.1
Study date 09/07/22 File: PR02242.out

s e L

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 5006

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input values Used

English Units used in output format

Drainage Area = 18.00(Ac.) = 0.028 sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 18.00(Ac.) = 0.028 sq. Mi.
Length along longest watercourse = 1689.00(Ft.)

Length along longest watercourse measured to centroid = 845.00(Ft.)

Length along longest watercourse = 0.320 Mi.

Length along Tongest watercourse measured to centroid = 0.160 Mmi.

Difference in elevation = 34.50(Ft.)

Slope along watercourse 107.8508 Ft./Mi.

Average Manning's 'N' =
Lag time = 0.048 Hr.

Lag time = 2.87 Min.
25% of lag time 0.72 Min.

40% of lag time 1.15 ™Min.

unit time = .00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(cFs)

ol
o
=
%]

vl

2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] weighting[1%2]
18.00 1.80 32.40

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]
18.00 4.50 81.00

STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.800(In)

Area Averaged 100-Year Ra1nfa11 = 4.500(In)

Point rain (area averaged) = 1.800(In)

Areal adjustment factor = 100.00 %

Adjusted average point rain = 1.800(In)

Sub-Area Data:

Area(Ac.) Runoff Index Impervious %

18.000 56.00 0.500

Total Area Entered = 18.00(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area%

AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (pec.) (In/Hr)

56.0 36.0 0.706 0.500 0.388 1.000 0.388
sum (F) = 0.388

Area averaged mean soil loss (F) (In/Hr) = 0.388

Minimum soil loss rate ((In/Hr)) = 0.194

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.500

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph
Chrs) Graph % (CFs)
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174.281
348.562
522.843
697.123
871.404

The following Toss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Eime
1 0.08
2 0.17
3 0.25
4 0.33
5 0.42
6 0.50
7 0.58
8 0.67
9 0.75
10 0.83
11  0.92
12 1.00
13 1.08
14 1.17
15 1.25
16 1.33
17 1.42
18 1.50
19 1.58
20 1.67
21 1.75
22 1.83
23 1.92
24 2.00
25 2.08
26 2.17
27  2.25
28 2.33
29 2.42
30 2.50
31  2.58
32 2.67
33 2.75
34 2.83
35 2.92
36 3.00
37 3.08
38 3.17
39 3.25
40 3.33
41 3.42
42 3.50
43 3.58
44 3.67
45 3.75
46  3.83
47 3.92
48 4.00
49  4.08
50 4.17
51 4.25
52 4.33
53  4.42
54 4.50
55 4.58
56 4.67
57 4.75
58 4.83
59 4.92
60 5.00
61 5.08
62 5.17
63 5.25
64 5.33
65 5.42
66 5.50

5.

5

5

5

5.

Pro2yr24hr

Pattern
Hr.) Percent

[elelolololololololololololololololololololololololalololololololololelolololololololololololololofololololololololololololololololelolol ol oY)

Storm Rain

(In/Hr)

[elelololololololelololololololololololololololololololololololololololololololololololololololololololololelolololololololololololololol ol oY)

014

.014
.014
.022
.022
.022
.022
.022
.022
.029
.029
.029
.022
.022
.022
.022
.022
.022
.022
.022
.022
.029
.029
.029
.029
.029
.029
.029
.029
.029
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.043
.043
.043
.043
.043
.043
.050
.050
.050
.050
.050
.050
.058
.058
.058
.043
.043
.043
.050
.050
.050
.058
.058
.058
.058
.058

I VYV Ve Van Ve Ve Ve Ve Ve VNV 10 Y Yo Yau Van Van Ve Ve Van Van VA V. T2 VR Van Van Ve Van Van Ve Ve VAN VS 720 V20 Yan Van Ve Van Van Ve Ve Van Van VARV 120 V2R Van Vo Van Van Van Ve Van Ve VA Ve VAR Ve Ve Ve VA V. T Vo Vo Van

Loss rate(In./Hr)
Max
.688)
.686)
.683)
.680)
.678)
.675)
.672)
.670)
.667)
.665)
.662)

[elelololololololololololololololololololololololololololololololololeololololololololololelolololofololololololelolololololololololololol ol oY)

Low

[elelolololololololololololololololololololololololololololololololololololololololololololololololololololololololololofofololololololol ol oY)

Effective

(In/Hr)
0

[elololololololololololololololololololololololololololololofololololololololololololololololololololololololololololololololololololol ol oo

.007
.007
.007
.011
.011
.011
.011
.011
.011
.014
.014
.014
.011
.011
.011
.011
.011
.011
.011
.011
.011
.014
.014
.014
.014
.014
.014
.014
.014
.014
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.022
.022
.022
.022
.022
.022
.025
.025
.025
.025
.025
.025
.029
.029
.029
.022
.022
.022
.025
.025
.025
.029
.029
.029
.029
.029
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72 6.00 0.27 0.058 ( 0.513) 0.029 0.029
73 6.08 0.30 0.065 ( 0.510) 0.032 0.032
74 6.17 0.30 0.065 ( 0.508) 0.032 0.032
75 6.25 0.30 0.065 ( 0.506) 0.032 0.032
76 6.33 0.30 0.065 ( 0.503) 0.032 0.032
77 6.42 0.30 0.065 ( 0.501) 0.032 0.032
78 6.50 0.30 0.065 ( 0.499) 0.032 0.032
79  6.58 0.33 0.072 ( 0.497) 0.036 0.036
80 6.67 0.33 0.072 ( 0.494) 0.036 0.036
81 6.75 0.33 0.072 ( 0.492) 0.036 0.036
82 6.83 0.33 0.072 ( 0.490) 0.036 0.036
83 6.92 0.33 0.072 ( 0.488) 0.036 0.036
84 7.00 0.33 0.072 ( 0.486) 0.036 0.036
85 7.08 0.33 0.072 ( 0.483) 0.036 0.036
86 7.17 0.33 0.072 ( 0.481) 0.036 0.036
87 7.25 0.33 0.072 ( 0.479) 0.036 0.036
88 7.33 0.37 0.079 ( 0.477) 0.040 0.040
89 7.42 0.37 0.079 ( 0.475) 0.040 0.040
90 7.50 0.37 0.079 ( 0.472) 0.040 0.040
91 7.58 0.40 0.086 ( 0.470) 0.043 0.043
92 7.67 0.40 0.086 ( 0.468) 0.043 0.043
93 7.75 0.40 0.086 ( 0.466) 0.043 0.043
94 7.83 0.43 0.094 ( 0.464) 0.047 0.047
95 7.92 0.43 0.094 ( 0.462) 0.047 0.047
96 8.00 0.43 0.094 ( 0.460) 0.047 0.047
97 8.08 0.50 0.108 ( 0.457) 0.054 0.054
98 8.17 0.50 0.108 ( 0.455) 0.054 0.054
99  8.25 0.50 0.108 ( 0.453) 0.054 0.054
100 8.33 0.50 0.108 ( 0.451) 0.054 0.054
101 8.42 0.50 0.108 ( 0.449) 0.054 0.054
102  8.50 0.50 0.108 ( 0.447) 0.054 0.054
103  8.58 0.53 0.115 ( 0.445) 0.058 0.058
104 8.67 0.53 0.115 ( 0.443) 0.058 0.058
105 8.75 0.53 0.115 ( 0.441) 0.058 0.058
106  8.83 0.57 0.122 ( 0.438) 0.061 0.061
107  8.92 0.57 0.122 ( 0.436) 0.061 0.061
108  9.00 0.57 0.122 ( 0.434) 0.061 0.061
109 9.08 0.63 0.137 ( 0.432) 0.068 0.068
110 9.17 0.63 0.137 ( 0.430) 0.068 0.068
111 9.25 0.63 0.137 ( 0.428) 0.068 0.068
112 9.33 0.67 0.144 ( 0.426) 0.072 0.072
113 9.42 0.67 0.144 ( 0.424) 0.072 0.072
114  9.50 0.67 0.144 ( 0.422) 0.072 0.072
115  9.58 0.70 0.151 ( 0.420) 0.076 0.076
116 9.67 0.70 0.151 ( 0.418) 0.076 0.076
117 9.75 0.70 0.151 ( 0.416) 0.076 0.076
118 9.83 0.73 0.158 ( 0.414) 0.079 0.079
119 9.92 0.73 0.158 ( 0.412) 0.079 0.079
120 10.00 0.73 0.158 ( 0.410) 0.079 0.079
121 10.08 0.50 0.108 ( 0.408) 0.054 0.054
122 10.17 0.50 0.108 ( 0.406) 0.054 0.054
123 10.25 0.50 0.108 ( 0.404) 0.054 0.054
124 10.33 0.50 0.108 ( 0.402) 0.054 0.054
125 10.42 0.50 0.108 ( 0.400) 0.054 0.054
126 10.50 0.50 0.108 ( 0.398) 0.054 0.054
127 10.58 0.67 0.144 ( 0.396) 0.072 0.072
128 10.67 0.67 0.144 ( 0.394) 0.072 0.072
129 10.75 0.67 0.144 ( 0.392) 0.072 0.072
130 10.83 0.67 0.144 ( 0.391) 0.072 0.072
131 10.92 0.67 0.144 ( 0.389) 0.072 0.072
132 11.00 0.67 0.144 ( 0.387) 0.072 0.072
133 11.08 0.63 0.137 ( 0.385) 0.068 0.068
134 11.17 0.63 0.137 ( 0.383) 0.068 0.068
135 11.25 0.63 0.137 ( 0.381) 0.068 0.068
136 11.33 0.63 0.137 ( 0.379) 0.068 0.068
137 11.42 0.63 0.137 ( 0.377) 0.068 0.068
138 11.50 0.63 0.137 ( 0.375) 0.068 0.068
139 11.58 0.57 0.122 ( 0.374) 0.061 0.061
140 11.67 0.57 0.122 ( 0.372) 0.061 0.061
141 11.75 0.57 0.122 ( 0.370) 0.061 0.061
142 11.83 0.60 0.130 ( 0.368) 0.065 0.065
143 11.92 0.60 0.130 ( 0.366) 0.065 0.065
144 12.00 0.60 0.130 ( 0.364) 0.065 0.065
145 12.08 0.83 0.180 ( 0.362) 0.090 0.090
146 12.17 0.83 0.180 ( 0.361) 0.090 0.090
147 12.25 0.83 0.180 ( 0.359) 0.090 0.090
148 12.33 0.87 0.187 ( 0.357) 0.094 0.094
149 12.42 0.87 0.187 ( 0.355) 0.094 0.094
150 12.50 0.87 0.187 ( 0.353) 0.094 0.094
151 12.58 0.93 0.202 ( 0.352) 0.101 0.101
152 12.67 0.93 0.202 ( 0.350) 0.101 0.101
153 12.75 0.93 0.202 ( 0.348) 0.101 0.101
154 12.83 0.97 0.209 ( 0.346) 0.104 0.104
155 12.92 0.97 0.209 ( 0.345) 0.104 0.104
156 13.00 0.97 0.209 ( 0.343) 0.104 0.104
157 13.08 1.13 0.245 ( 0.341) 0.122 0.122
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158 13.17 1.13 0.245 ¢ 0.339) 0.122 0.122
159 13.25 1.13 0.245 ( 0.338) 0.122 0.122
160 13.33 1.13 0.245 ( 0.336) 0.122 0.122
161 13.42 1.13 0.245 ( 0.334) 0.122 0.122
162 13.50 1.13 0.245 ( 0.333) 0.122 0.122
163 13.58 0.77 0.166 ( 0.331) 0.083 0.083
164 13.67 0.77 0.166 ( 0.329) 0.083 0.083
165 13.75 0.77 0.166 ( 0.328) 0.083 0.083
166 13.83 0.77 0.166 ( 0.326) 0.083 0.083
167 13.92 0.77 0.166 ( 0.324) 0.083 0.083
168 14.00 0.77 0.166 ( 0.323) 0.083 0.083
169 14.08 0.90 0.194 ( 0.321) 0.097 0.097
170 14.17 0.90 0.194 ( 0.319) 0.097 0.097
171 14.25 0.90 0.194 ( 0.318) 0.097 0.097
172 14.33 0.87 0.187 ( 0.316) 0.094 0.094
173 14.42 0.87 0.187 ( 0.314) 0.094 0.094
174 14.50 0.87 0.187 ( 0.313) 0.094 0.094
175 14.58 0.87 0.187 ( 0.311) 0.094 0.094
176 14.67 0.87 0.187 ( 0.310) 0.094 0.094
177 14.75 0.87 0.187 ( 0.308) 0.094 0.094
178 14.83 0.83 0.180 ( 0.306) 0.090 0.090
179 14.92 0.83 0.180 ( 0.305) 0.090 0.090
180 15.00 0.83 0.180 ( 0.303) 0.090 0.090
181 15.08 0.80 0.173 ( 0.302) 0.086 0.086
182 15.17 0.80 0.173 ( 0.300) 0.086 0.086
183 15.25 0.80 0.173 ( 0.299) 0.086 0.086
184 15.33 0.77 0.166 ( 0.297) 0.083 0.083
185 15.42 0.77 0.166 ( 0.296) 0.083 0.083
186 15.50 0.77 0.166 ( 0.294) 0.083 0.083
187 15.58 0.63 0.137 ( 0.293) 0.068 0.068
188 15.67 0.63 0.137 ( 0.291) 0.068 0.068
189 15.75 0.63 0.137 ( 0.290) 0.068 0.068
190 15.83 0.63 0.137 ( 0.288) 0.068 0.068
191 15.92 0.63 0.137 ( 0.287) 0.068 0.068
192 16.00 0.63 0.137 ( 0.285) 0.068 0.068
193 16.08 0.13 0.029 ( 0.284) 0.014 0.014
194 16.17 0.13 0.029 ( 0.282) 0.014 0.014
195 16.25 0.13 0.029 ( 0.281) 0.014 0.014
196 16.33 0.13 0.029 ( 0.279) 0.014 0.014
197 16.42 0.13 0.029 ( 0.278) 0.014 0.014
198 16.50 0.13 0.029 ( 0.277) 0.014 0.014
199 16.58 0.10 0.022 ( 0.275) 0.011 0.011
200 16.67 0.10 0.022 ( 0.274) 0.011 0.011
201 16.75 0.10 0.022 ( 0.272) 0.011 0.011
202 16.83 0.10 0.022 ( 0.271) 0.011 0.011
203 16.92 0.10 0.022 ( 0.270) 0.011 0.011
204 17.00 0.10 0.022 ( 0.268) 0.011 0.011
205 17.08 0.17 0.036 ( 0.267) 0.018 0.018
206 17.17 0.17 0.036 ( 0.266) 0.018 0.018
207 17.25 0.17 0.036 ( 0.264) 0.018 0.018
208 17.33 0.17 0.036 ( 0.263) 0.018 0.018
209 17.42 0.17 0.036 ( 0.262) 0.018 0.018
210 17.50 0.17 0.036 ( 0.260) 0.018 0.018
211 17.58 0.17 0.036 ( 0.259) 0.018 0.018
212 17.67 0.17 0.036 ( 0.258) 0.018 0.018
213 17.75 0.17 0.036 ( 0.256) 0.018 0.018
214 17.83 0.13 0.029 ( 0.255) 0.014 0.014
215 17.92 0.13 0.029 ( 0.254) 0.014 0.014
216 18.00 0.13 0.029 ( 0.253) 0.014 0.014
217 18.08 0.13 0.029 ( 0.251) 0.014 0.014
218 18.17 0.13 0.029 ( 0.250) 0.014 0.014
219 18.25 0.13 0.029 ( 0.249) 0.014 0.014
220 18.33 0.13 0.029 ( 0.248) 0.014 0.014
221 18.42 0.13 0.029 ( 0.246) 0.014 0.014
222 18.50 0.13 0.029 ( 0.245) 0.014 0.014
223 18.58 0.10 0.022 ( 0.244) 0.011 0.011
224 18.67 0.10 0.022 ( 0.243) 0.011 0.011
225 18.75 0.10 0.022 ( 0.242) 0.011 0.011
226 18.83 0.07 0.014 ( 0.241) 0.007 0.007
227 18.92 0.07 0.014 ( 0.239) 0.007 0.007
228 19.00 0.07 0.014 ( 0.238) 0.007 0.007
229 19.08 0.10 0.022 ( 0.237) 0.011 0.011
230 19.17 0.10 0.022 ( 0.236) 0.011 0.011
231 19.25 0.10 0.022 ( 0.235) 0.011 0.011
232 19.33 0.13 0.029 ( 0.234) 0.014 0.014
233 19.42 0.13 0.029 ( 0.233) 0.014 0.014
234 19.50 0.13 0.029 ( 0.232) 0.014 0.014
235 19.58 0.10 0.022 ( 0.231) 0.011 0.011
236 19.67 0.10 0.022 ( 0.230) 0.011 0.011
237 19.75 0.10 0.022 ( 0.229) 0.011 0.011
238 19.83 0.07 0.014 ( 0.228) 0.007 0.007
239 19.92 0.07 0.014 ( 0.226) 0.007 0.007
240 20.00 0.07 0.014 ( 0.225) 0.007 0.007
241 20.08 0.10 0.022 ( 0.224) 0.011 0.011
242 20.17 0.10 0.022 ( 0.223) 0.011 0.011
243 20.25 0.10 0.022 ( 0.223) 0.011 0.011
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244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

282
283
284
285
286
287
288

20.33 0.10 0.022 ( 0.222) 0.011 0
20.42 0.10 0.022 ( 0.221D) 0.011 0
20.50 0.10 0.022 ( 0.220) 0.011 0
20.58 0.10 0.022 ( 0.219) 0.011 0
20.67 0.10 0.022 ( 0.218) 0.011 0
20.75 0.10 0.022 ( 0.217) 0.011 0
20.83 0.07 0.014 ( 0.216) 0.007 0
20.92 0.07 0.014 ( 0.215) 0.007 0
21.00 0.07 0.014 ( 0.214) 0.007 0
21.08 0.10 0.022 ( 0.213) 0.011 0
21.17 0.10 0.022 ( 0.213) 0.011 0
21.25 0.10 0.022 ( 0.212) 0.011 0
21.33 0.07 0.014 ( 0.211D) 0.007 0
21.42 0.07 0.014 ( 0.210) 0.007 0
21.50 0.07 0.014 ( 0.209) 0.007 0
21.58 0.10 0.022 ( 0.209) 0.011 0
21.67 0.10 0.022 ( 0.208) 0.011 0
21.75 0.10 0.022 ( 0.207) 0.011 0
21.83 0.07 0.014 ( 0.206) 0.007 0
21.92 0.07 0.014 ( 0.206) 0.007 0
22.00 0.07 0.014 ( 0.205) 0.007 0
22.08 0.10 0.022 ( 0.204) 0.011 0
22.17 0.10 0.022 ( 0.204) 0.011 0
22.25 0.10 0.022 ( 0.203) 0.011 0
22.33 0.07 0.014 ( 0.202) 0.007 0
22.42 0.07 0.014 ( 0.202) 0.007 0
22.50 0.07 0.014 ( 0.201) 0.007 0
22.58 0.07 0.014 ( 0.201D) 0.007 0
22.67 0.07 0.014 ( 0.200) 0.007 0
22.75 0.07 0.014 ( 0.199) 0.007 0
22.83 0.07 0.014 ( 0.199) 0.007 0
22.92 0.07 0.014 ( 0.198) 0.007 0
23.00 0.07 0.014 ( 0.198) 0.007 0
23.08 0.07 0.014 ( 0.198) 0.007 0
23.17 0.07 0.014 (¢ 0.197) 0.007 0
23.25 0.07 0.014 ( 0.197) 0.007 0
23.33 0.07 0.014 ( 0.196) 0.007 0
23.42 0.07 0.014 ( 0.196) 0.007 0
23.50 0.07 0.014 ( 0.196) 0.007 0
23.58 0.07 0.014 ( 0.195) 0.007 0
23.67 0.07 0.014 ( 0.195) 0.007 0
23.75 0.07 0.014 ( 0.195) 0.007 0
23.83 0.07 0.014 ( 0.194) 0.007 0
23.92 0.07 0.014 ( 0.199) 0.007 0
24.00 0.07 0.014 ( 0.194) 0.007 0
(Loss Rate Not Used)

sum = 100.0 sum = 10.8

Flood volume = Effective rainfall 0.90(In)

times area 18.0(Ac.)/[(In)/(Ft.)] = 1.3(Ac.Ft)

Total soil loss = 0.90(In)

Total soil loss = 1.350(Ac.Ft)

Total rainfall = 1.80(In)

Flood volume = 58803.9 Cubic Feet

Total soil loss = 58803.9 Cubic Feet

pPeak flow rate of this hydrograph 2.221(CFS)
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16+ 5 1.2189 0.86 | Q \%
16+10 1.2218 0.42 |Q \Y
16+15 1.2241 0.32 |Q \%
16+20 1.2260 0.28 |Q \%
16+25 1.2278 0.26 |Q \Y
16+30 1.2296 0.26 |Q \%
16+35 1.2312 0.24 Q \%
16+40 1.2327 0.21 Q \Y
16+45 1.2340 0.20 Q \%
16+50 1.2354 0.20 Q \%
16+55 1.2367 0.20 Q \Y
17+ 0 1.2381 0.20 Q \%
17+ 5 1.2398 0.25 Q \%
17+10 1.2419 0.31 |Q \Y
17+15 1.2441 0.32 |Q \%
17+20 1.2463 0.32 |Q \%
17+25 1.2486 0.33 |Q \%
17+30 1.2508 0.33 |Q \
17+35 1.2531 0.33 |Q \%
17+40 1.2553 0.33 |Q \%
17+45 1.2576 0.33 |Q \
17+50 1.2596 0.30 |Q \%
17+55 1.2615 0.27 |Q \%
18+ 0 1.2633 0.27 |Q \%
18+ 5 1.2652 0.26 |Q \%
18+10 1.2670 0.26 |Q \%
18+15 1.2688 0.26 |Q \
18+20 1.2706 0.26 |Q \%
18+25 1.2724 0.26 |Q \%
18+30 1.2742 0.26 |Q \%
18+35 1.2758 0.24 Q \%
18+40 1.2772 0.21 Q \%
18+45 1.2786 0.20 Q \
18+50 1.2798 0.17 Q \%
18+55 1.2807 0.14 Q \%
19+ 0 1.2817 0.13 Q \%
19+ 5 1.2828 0.16 Q \%
19+10 1.2840 0.19 Q \%
19+15 1.2854 0.19 Q \
19+20 1.2869 0.22 Q \Y
19+25 1.2886 0.25 |Q \%
19+30 1.2904 0.26 |Q \%
19+35 1.2920 0.23 Q \Y
19+40 1.2934 0.21 Q \%
19+45 1.2948 0.20 Q \
19+50 1.2960 0.17 Q \Y
19+55 1.2969 0.14 Q \%
20+ 0 1.2979 0.13 Q \
20+ 5 1.2990 0.16 Q \%
20+10 1.3002 0.19 Q \%
20+15 1.3016 0.19 Q \"
20+20 1.3029 0.19 Q \%
20+25 1.3042 0.20 Q \%
20+30 1.3056 0.20 Q \"
20435 1.3069 0.20 Q \%
20+40 1.3083 0.20 Q \%
20+45 1.3096 0.20 Q \"
20+50 1.3108 0.17 Q \Y
20+55 1.3118 0.14 Q \%
21+ 0 1.3127 0.13 Q \"
21+ 5 1.3138 0.16 Q \%
21+10 1.3151 0.19 Q \%
21+15 1.3164 0.19 Q \
21+20 1.3176 0.17 Q \Y
21+25 1.3185 0.14 Q \Y
21+30 1.3195 0.13 Q \
21+35 1.3206 0.16 Q \
21+40 1.3218 0.19 Q \Y
21+45 1.3232 0.19 Q \
21+50 1.3243 0.17 Q \Y
21+55 1.3253 0.14 Q \Y
22+ 0 1.3262 0.13 Q \
22+ 5 1.3273 0.16 Q \
22+10 1.3286 0.19 Q \Y
22+15 1.3299 0.19 Q \
22+20 1.3311 0.17 Q \Y
22425 1.3320 0.14 Q \Y
22+30 1.3330 0.13 Q \
22+35 1.3339 0.13 Q \
22+40 1.3348 0.13 Q \Y
22+45 1.3357 0.13 Q \
22+50 1.3366 0.13 Q \
22+55 1.3375 0.13 Q \Y
23+ 0 1.3384 0.13 Q \
23+ 5 1.3393 0.13 Q \
23+10 1.3402 0.13 Q \Y
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23+15 1.3411 0.13 Q \
23+20 1.3420 0.13 Q \Y
23+25 1.3429 0.13 Q \
23+30 1.3438 0.13 Q \
23+35 1.3447 0.13 Q \Y
23+40 1.3456 0.13 Q \
23+45 1.3465 0.13 Q \
23+50 1.3474 0.13 Q \Y
23455 1.3483 0.13 Q \
24+ 0 1.3492 0.13 Q \
24+ 5 1.3497 0.08 Q \Y
24+10 1.3499 0.02 Q \
24+15 1.3499 0.01 Qq \
24+20 1.3500 0.00 Q \Y
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Basin Size and Flow Calculations

BASIN PARAMETERS OUTLET
. . Volume | EfCiVe | o orrifice | @, Orrifice | Qs Orrifice | @, Orrifice | QzOrrifice | Qg Orrifice | Qy0rifice | Qweir1 | @ Total
Basin Elevation Depth Area S.F. [ Volume CF.| )\ cr \Q‘E':”rF“f Plate (cfs) Plate (cfs) Plate (cfs) Plate (cfs) Plate (cfs) Plate (cfs) Plate fs)|  (cfs) (cfs)
1636.00 0.00 15,594.00 0.00[ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1636.50 0.50 16,935.50 8,132.38| 0.187 0.187 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1637.00 1.00 18,277.00] 16,935.50| 0.389 0.389 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1637.50 1.50 19,687.50| 26,461.13| 0.607 0.607 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1638.00 2.00 21,098.00f  36,692.00| 0.842 0.842 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1638.50 2.50 22,585.00| 47,723.75| 1.096 1.096 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1639.00 3.00 24,072.00[  59,499.00| 1.366 1.366 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1639.50 3.50 25,628.50| 72,139.38| 1.656 1.656 0.000 0.812 0.000 0.000 0.000 0.000 0.000 0.000 0.812
1640.00 4.00 27,185.00|  85,558.00| 1.964 1.964 0.000 1.407 0.000 0.000 0.000 0.000 0.000 0.000 1.407
1640.50 4.50 28,833.50| 99,961.88| 2.295 2.295 0.000 1.817 0.000 0.000 0.000 0.000 0.000 26.958 28.775
1641.00 5.00 30,482.00 115,190.00| 2.644 2.644 0.000 2.150 0.000 0.000 0.000 0.000 0.000 90.983 93.132
SUPPORTING DESIGN PARAMETERS

Orifice Coefficient 0.66 Dia of Orrifice 0.00 7.50 0.00

Gravimetric Constant 32.2 ft/sh2 Eff Dia of Orrifice ~ 0.0000  0.6250 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Number of Rows 1 Area of Orrifice ~ 0.0000  0.3068 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Minimum Orrifice Plate Height Number of Orrifeces 1 1 1 1 1 1 1 1

Minimum Orrifice Plate Width Centroid Elev 1636.2 1639.25 0

Weir Sharp Crest Weir Coefficient 3.33

Length of Weir 32.00

Orifice Equation Elev. at Crest of Weir 1640.1

Q=Cd(1/41rD2)\2gh VBMP Storage Elevation  1637.75

Weir Equation

(Q/(Weir Length* Weir Coefficent))*(2/3)

Q100 Elevation Weir Calc

2 -4' X 4' Box Inlet Weir Calc

Crest Wier Elev. 1640.10
Q100 38.99|cfs
Weir Length 32
Weir Coeff. 3.33
H Weir 0.511571116
Q100 Elevation 1640.61

Q100 Elevation Weir Calc

Basin Emergency Spillway Weir Calc

Crest Wier Elev. 1640.65
Q100 38.99|cfs
Weir Length 80
Weir Coeff. 3.33
H Weir 0.27772353
Q100 Elevation 1640.93




Storm Existing Condition | Proposed Condition | Basin Mitigation Storage & Outflow
Event cfs |volume ac.ft.| cfs [volume ac.ft. cfs volume ac.ft.| Depth
2yr24hr 0.443 0.2700 2.221 1.3500 0.000 1.3430 2.96




FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004
Study date: 11/23/22

wAkd Rk Rk kR kR kit HYDROGRAPH INFORMATION ¥ # % dddedddddddddd

__From study/file name: PR02242.rte

Number of intervals = 292

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 2.221 (CFs)
Total volume = 1.350 (Ac.Ft)

Status of hydrographs being held in storage

*******HYDROGRAPH DATA*****************A

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Peak (CFS) 0.000 0.000 0.000 0.000
Ft) 0

o s B

Process from Point/Station 1.000 to Point/Station 1.000
#*%%% RETARDING BASIN ROUTING *%¥**
User entry of depth-outflow-storage data
Total number of inflow hydrograph intervals = 292
Hydrograph time unit = 5.000 (Min.)
Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)
Initial basin storage 0.00 (Ac.Ft)
Initial basin outflow 0.00 (CFS)
Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0%*dt/2) (s+0*dt/2)
(Ft.) (Ac.Ft) (CFs) (Ac.Ft) (AC.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.187 0.001 0.187 0.187
1.000 0.389 0.002 0.389 0.389
1.500 0.607 0.003 0.607 0.607
2.000 0.842 0.004 0.842 0.842
2.500 1.096 0.005 1.096 1.096
3.000 1.366 0.006 1.366 1.366
3.500 1.656 0.812 1.653 1.659
4.000 1.964 1.407 1.959 1.969
4.500 2.295 28.775 2.196 2.394
5.000 2.644 93.132 2.323 2.965
Hydrograph Detention Basin Routing
Graph values: 'I'= unit inflow; 'O'=outflow at time shown
Time Inflow outflow Storage Depth
(Hours) (CFS) (CFs) (Ac.Ft) .0 0.6 1.11 1.67 2.22 (Ft.)
0.083 0.05 0.00 0.000 o 0.00
0.167 0.11 0.00 0.001 o1 0.00
0.250 0.12 0.00 0.002 o1 0.00
0.333 0.15 0.00 0.002 oI 0.01
0.417 0.19 0.00 0.004 oI 0.01
0.500 0.19 0.00 0.005 oI 0.01
0.583 0.19 0.00 0.006 0 1I 0.02
0.667 0.20 0.00 0.008 oI 0.02
0.750 0.20 0.00 0.009 oI 0.02
0.833 0.22 0.00 0.010 o I 0.03
0.917 0.25 0.00 0.012 o 1 0.03
1.000 0.26 0.00 0.014 o 1 0.04
1.083 0.23 0.00 0.015 o I 0.04
1.167 0.21 0.00 0.017 oI 0.05
1.250 0.20 0.00 0.018 oI 0.05
1.333 0.20 0.00 0.020 oI 0.05
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1.417 0.20 0.00 0.021 o1 0.06
1.500 0.20 0.00 0.022 oI 0.06
1.583 0.20 0.00 0.024 oI 0.06
1.667 0.20 0.00 0.025 o1 0.07
1.750 0.20 0.00 0.027 oI 0.07
1.833 0.22 0.00 0.028 0 I 0.07
1.917 0.25 0.00 0.030 o I 0.08
2.000 0.26 0.00 0.031 o I 0.08
2.083 0.26 0.00 0.033 0 I 0.09
2.167 0.26 0.00 0.035 o I 0.09
2.250 0.26 0.00 0.037 o I 0.10
2.333 0.26 0.00 0.038 0 I 0.10
2.417 0.26 0.00 0.040 o I 0.11
2.500 0.26 0.00 0.042 o0 I 0.11
2.583 0.29 0.00 0.044 0o I 0.12
2.667 0.32 0.00 0.046 0 I 0.12
2.750 0.32 0.00 0.048 0 I 0.13
2.833 0.33 0.00 0.050 o I 0.13
2.917 0.33 0.00 0.053 0o I 0.14
3.000 0.33 0.00 0.055 o0 I 0.15
3.083 0.33 0.00 0.057 o I 0.15
3.167 0.33 0.00 0.059 o 1 0.16
3.250 0.33 0.00 0.062 0 I 0.16
3.333 0.33 0.00 0.064 0o I 0.17
3.417 0.33 0.00 0.066 0 I 0.18
3.500 0.33 0.00 0.068 0 I 0.18
3.583 0.33 0.00 0.071 o I 0.19
3.667 0.33 0.00 0.073 0 I 0.20
3.750 0.33 0.00 0.075 o0 I 0.20
3.833 0.35 0.00 0.078 o I 0.21
3.917 0.38 0.00 0.080 o I 0.21
4.000 0.39 0.00 0.083 o I 0.22
4.083 0.39 0.00 0.085 o I 0.23
4.167 0.39 0.00 0.088 © I 0.24
4.250 0.39 0.00 0.091 o I 0.24
4.333 0.42 0.00 0.094 o I 0.25
4.417 0.45 0.00 0.097 o I 0.26
4.500 0.45 0.00 0.100 o I 0.27
4.583 0.46 0.00 0.103 o I 0.27
4.667 0.46 0.00 0.106 © I 0.28
4.750 0.46 0.00 0.109 o I 0.29
4.833 0.48 0.00 0.112 o I 0.30
4.917 0.51 0.00 0.116 o I 0.31
5.000 0.52 0.00 0.119 o I 0.32
5.083 0.47 0.00 0.123 o I 0.33
5.167 0.41 0.00 0.126 © I 0.34
5.250 0.40 0.00 0.128 © I 0.34
5.333 0.42 0.00 0.131 o I 0.35
5.417 0.45 0.00 0.134 o I 0.36
5.500 0.45 0.00 0.137 o I 0.37
5.583 0.48 0.00 0.141 o I 0.38
5.667 0.51 0.00 0.144 o I 0.38
5.750 0.52 0.00 0.148 o I 0.39
5.833 0.52 0.00 0.151 o I 0.40
5.917 0.52 0.00 0.155 o I 0.41
6.000 0.52 0.00 0.158 © I 0.42
6.083 0.55 0.00 0.162 o I 0.43
6.167 0.58 0.00 0.166 © I 0.44
6.250 0.58 0.00 0.170 o I 0.45
6.333 0.59 0.00 0.174 o I 0.46
6.417 0.59 0.00 0.178 o0 I 0.48
6.500 0.59 0.00 0.182 o I 0.49
6.583 0.61 0.00 0.18 O I 0.50
6.667 0.64 0.00 0.190 o I 0.51
6.750 0.65 0.00 0.195 o I 0.52
6.833 0.65 0.00 0.199 o I 0.53
6.917 0.65 0.00 0.204 o I 0.54
7.000 0.65 0.00 0.208 o I 0.55
7.083 0.65 0.00 0.213 o I 0.56
7.167 0.65 0.00 0.217 o I 0.57
7.250 0.65 0.00 0.222 o I 0.59
7.333 0.68 0.00 0.226 © I 0.60
7.417 0.71 0.00 0.231 o I 0.61
7.500 0.71 0.00 0.236 © I 0.62
7.583 0.74 0.00 0.241 o I 0.63
7.667 0.77 0.00 0.246 O I 0.65
7.750 0.78 0.00 0.252 © I 0.66
7.833 0.81 0.00 0.257 O I 0.67
7.917 0.84 0.00 0.263 O I 0.69
8.000 0.85 0.00 0.268 © I 0.70
8.083 0.90 0.00 0.274 o I 0.72
8.167 0.96 0.00 0.281 © I 0.73
8.250 0.97 0.00 0.287 o I 0.75
8.333 0.98 0.00 0.294 o I 0.77
8.417 0.98 0.00 0.301 o I 0.78
8.500 0.98 0.00 0.308 o I 0.80
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8.583 1.01 0.00 0.314 o I 0.82
8.667 1.03 0.00 0.321 o I 0.83
8.750 1.04 0.00 0.329 o I 0.85
8.833 1.07 0.00 0.336 O I 0.87
8.917 1.10 0.00 0.343 o I 0.89
9.000 1.11 0.00 0.351 o I 0.91
9.083 1.16 0.00 0.359 o I 0.93
9.167 1.22 0.00 0.367 © I 0.95
9.250 1.23 0.00 0.375 o0 I 0.97
9.333 1.26 0.00 0.384 © I 0.99
9.417 1.30 0.00 0.393 o I 1.01
9.500 1.30 0.00 0.402 o I 1.03
9.583 1.33 0.00 0.411 o I 1.05
9.667 1.36 0.00 0.420 o I 1.07
9.750 1.37 0.00 0.429 o I 1.09
9.833 1.40 0.00 0.439 o I 1.11
9.917 1.43 0.00 0.449 o I 1.14
10.000 1.43 0.00 0.458 © I 1.16
10.083 1.26 0.00 0.468 O I 1.18
10.167 1.05 0.00 0.476 © I 1.20
10.250 1.01 0.00 0.483 o I 1.21
10.333 0.99 0.00 0.490 o I 1.23
10.417 0.98 0.00 0.496 © I 1.25
10.500 0.98 0.00 0.503 o I 1.26
10.583 1.11 0.00 0.510 O I 1.28
10.667 1.25 0.00 0.518 © I 1.30
10.750 1.29 0.00 0.527 © I 1.32
10.833 1.30 0.00 0.536 © I 1.34
10.917 1.31 0.00 0.545 © I 1.36
11.000 1.31 0.00 0.554 o I 1.38
11.083 1.28 0.00 0.563 O I 1.40
11.167 1.25 0.00 0.571 o I 1.42
11.250 1.25 0.00 0.580 o I 1.44
11.333 1.24 0.00 0.589 o I 1.46
11.417 1.24 0.00 0.597 o I 1.48
11.500 1.24 0.00 0.606 O I 1.50
11.583 1.19 0.00 0.614 O I 1.51
11.667 1.13 0.00 0.622 © I 1.53
11.750 1.12 0.00 0.630 o I 1.55
11.833 1.14 0.00 0.637 O I 1.56
11.917 1.17 0.00 0.645 © I 1.58
12.000 1.17 0.00 0.653 © I 1.60
12.083 1.35 0.00 0.662 O I 1.62
12.167 1.56 0.00 0.672 © I 1.64
12.250 1.60 0.00 0.683 o0 I 1.66
12.333 1.65 0.00 0.694 o I 1.69
12.417 1.69 0.00 0.706 © I 1.71
12.500 1.69 0.00 0.717 o I 1.73
12.583 1.75 0.00 0.729 O I 1.76
12.667 1.81 0.00 0.741 o I 1.79
12.750 1.82 0.00 0.754 o I 1.81
12.833 1.85 0.00 0.766 O I 1.84
12.917 1.88 0.00 0.779 o I 1.87
13.000 1.89 0.00 0.792 o I 1.89
13.083 2.02 0.00 0.806 O I 1.92
13.167 2.17 0.00 0.820 o I 1.95
13.250 2.20 0.00 0.835 o0 I 1.99
13.333 2.21 0.00 0.850 O I 2.02
13.417 2.22 0.00 0.865 © I 2.05
13.500 2.22 0.00 0.881 o I 2.08
13.583 1.94 0.00 0.895 © I 2.10
13.667 1.62 0.00 0.907 o I 2.13
13.750 1.55 0.00 0.918 o I 2.15
13.833 1.52 0.00 0.929 o I 2.17
13.917 1.50 0.00 0.939 o I 2.19
14.000 1.50 0.00 0.949 o I 2.21
14.083 1.60 0.00 0.960 © I 2.23
14.167 1.72 0.00 0.971 o I 2.25
14.250 1.75 0.00 0.983 o |1 2.28
14.333 1.73 0.00 0.995 o I 2.30
14.417 1.71 0.00 1.007 o I 2.33
14.500 1.70 0.00 1.019 o I 2.35
14.583 1.70 0.00 1.031 o I 2.37
14.667 1.70 0.00 1.042 o I 2.39
14.750 1.70 0.00 1.054 o I 2.42
14.833 1.67 0.00 1.065 O I 2.44
14.917 1.64 0.00 1.077 o I 2.46
15.000 1.64 0.00 1.088 o I 2.48
15.083 1.61 0.01 1.099 o I 2.51
15.167 1.58 0.01 1.110 o I 2.53
15.250 1.57 0.01 1.121 o I 2.55
15.333 1.54 0.01 1.132 o I 2.57
15.417 1.51 0.01 1.142 o I 2.59
15.500 1.51 0.01 1.153 o I 2.60
15.583 1.40 0.01 1.163 o0 I 2.62
15.667 1.28 0.01 1.172 o I 2.64
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15.750 1.26
15.833 1.25
15.917 1.24
16.000 1.24
16.083 0.86
16.167 0.42
16.250 0.32
16.333 0.28
16.417 0.26
16.500 0.26
16.583 0.24
16.667 0.21
16.750 0.20
16.833 0.20
16.917 0.20
17.000 0.20
17.083 0.25
17.167 0.31
17.250 0.32
17.333 0.32
17.417 0.33
17.500 0.33
17.583 0.33
17.667 0.33
17.750 0.33
17.833 0.30
17.917 0.27
18.000 0.27
18.083 0.26
18.167 0.26
18.250 0.26
18.333 0.26
18.417 0.26
18.500 0.26
18.583 0.24
18.667 0.21
18.750 0.20
18.833 0.17
18.917 0.14
19.000 0.13
19.083 0.16
19.167 0.19
19.250 0.19
19.333 0.22
19.417 0.25
19.500 0.26
19.583 0.23
19.667 0.21
19.750 0.20
19.833 0.17
19.917 0.14
20.000 0.13
20.083 0.16
20.167 0.19
20.250 0.19
20.333 0.19
20.417 0.20
20.500 0.20
20.583 0.20
20.667 0.20
20.750 0.20
20.833 0.17
20.917 0.14
21.000 0.13
21.083 0.16
21.167 0.19
21.250 0.19
21.333 0.17
21.417 0.14
21.500 0.13
21.583 0.16
21.667 0.19
21.750 0.19
21.833 0.17
21.917 0.14
22.000 0.13
22.083 0.16
22.167 0.19
22.250 0.19
22.333 0.17
0.
0.
0.
0.
0.
0.

22.833
BASIN 2YR24HR
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22.917 0.13 0.01 1.331 o1 2.94
23.000 0.13 0.01 1.332 o1 2.94
23.083 0.13 0.01 1.333 o1 2.94
23.167 0.13 0.01 1.334 o1 2.94
23.250 0.13 0.01 1.335 o1 2.94
23.333 0.13 0.01 1.336 o1 2.94
23.417 0.13 0.01 1.336 o1 2.95
23.500 0.13 0.01 1.337 o1 2.95
23.583 0.13 0.01 1.338 o1 2.95
23.667 0.13 0.01 1.339 o1 2.95
23.750 0.13 0.01 1.340 o1 2.95
23.833 0.13 0.01 1.341 o1 2.95
23.917 0.13 0.01 1.342 o1 2.95
24.000 0.13 0.01 1.342 o1 2.96
24.083 0.08 0.01 1.343 o1 2.96
24.167 0.02 0.01 1.343 © 2.96
24.250 0.01 0.01 1.343 o 2.96
24.333 0.00 0.01 1.343 o© 2.96
24.417 0.00 0.01 1.343 © 2.96
Remaining water in basin = 1.34 (Ac.Ft)

Fedededededededede e "“HYDROGRAPH DATA-}::‘
Number of intervals = 293

Time interval = 5.0 (Min.)
Maximum/Peak flow rate = 0.006 (CFS)
Total volume = 0.007 (Ac.Ft)

Status of hydrographs being held in storage
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
'ypj‘ﬁA;:F;)"vu“pﬁppp"'“p:ppp'""psppp""'p,ppp" _0.000

O
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Appendix 8:Source Control

Pollutant Sources/Source Control Checklist



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

How to use this worksheet (also see instructions in Section G of the WQMP Template):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

] A. On-site storm drain Bl  Locations of inlets. Kl Mark all inlets with the words Kl  Maintain and periodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
Drain™ or similar. C:_ltCh Basin Kl Provide stormwater pollution
Markers may be available from the Lo . .
R prevention information to new site
Riverside County Flood Control ownets, lessees, o operatots.
and Water Conservation District, ’ ’
call 951.955.1200 to verify. K See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
Kl Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
a B. Interior floor drains O  State that interior floor drains and O Inspect and maintain drains to prevent
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow.
pumps plumbed to sanitary sewer.
a C. Interior parking O State that parking garage floor O Inspect and maintain drains to prevent
garages drains will be plumbed to the blockages and overflow.

sanitary sewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a D1. Need for future O Note building design features that O Provide Integrated Pest Management
indoor & structural pest discourage entry of pests. information to owners, lessees, and
control operators.

(] D2. Landscape/ Show locations of native trees or State that final landscape plans will Kl Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.

be undisturbed and retained. O Presetve existing native trees, K  See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
. . se s : . !
Show stormwater treatment and B Design landscaping to minimize }}lf;ge{ll/:flf i?gjnzzgn/o stt‘(])arl?swater/ Error
hydrograph modification irrigation and runoff, to promote '
management BMPs. (See sutface infiltration where Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the Kl owners, lessees and operators.

and guidance in Chapter 5.)

use of fertilizers and pesticides that
can contribute to stormwater
pollution.

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

Consider using pest-resistant
plants, especially adjacent to
hardscape.

To insure successful establishment,
select plants appropriate to site
soils, slopes, climate, sun, wind,
rain, land use, air movement,
ecological consistency, and plant
interactions.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

Operational BMPs—Include in WQMP

4

Table and Narrative

Q E. Pools, spas, ponds, O Show location of water feature and If the Co-Permittee requires pools O See applicable operational BMPs in
decorative fountains, a sanitary sewet cleanout in an to be plumbed to the sanitary “Guidelines for Maintaining Your
and other water accessible area within 10 feet. sewer, place a note on the plans Swimming Pool, Jacuzzi and Garden
features. (Exception: Public pools must be and state in the narrative that this Fountain” at
plumbed according to County connection will be made according http://rcflood.org/stormwater/
Department of Environmental to local requirements.
Health Guidelines.)

a F. Food service O For restaurants, grocery stotes, and | 0  Describe the location and features O See the brochure, “The Food Service
other food service operations, show of the designated cleaning area. Industry Best Management Practices for:
location (indoors or in a c.overed O Describe the items to be cleaned in ResFaurants, Grocery Stqres,
area outdoors) of a floor sink or . . . Delicatessens and Bakeries” at

. this facility and how it has been
other _area for cleam_ng floor mats, sized to insure that the largest http:/ /tcflood.otg/stormwater/
containers, and equipment. items can be accommodated. Provide this brochure to new site
0 On the drawing, show a note that owners, lessees, and operators.
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.
a G. Refuse areas O Show where site refuse and O State how site refuse will be O State how the following will be

recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.

handled and provide supporting
detail to what is shown on plans.

O  State that signs will be posted on ot
near dumpsters with the words “Do

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky

O  If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.

not dump hazardous materials
here” or similar.

receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

O  Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewetr.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a H. Industrial processes.

Q

Show process area.

Q

If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

Q

See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at

http://tcflood.otg/ stormwater/




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q I. Outdoor storage of

equipment or materials.

(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-
on or run-off from area.

Storage of non-hazardous liquids
shall be covered by a roof and/ot
drain to the sanitary sewer system,
and be contained by berms, dikes,
liners, or vaults.

Storage of hazardous materials and
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazardous
Materials Management Plan for the
site.

Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering
storm drains.

Where appropriate, reference
documentation of compliance with
the requirements of Hazardous
Materials Programs for:

» Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARDP)

= Aboveground Storage Tank

= Uniform Fire Code Article 80
Section 103(b) & (c) 1991

= Underground Storage Tank

www.cchealth.or roups/hazmat

yA

Q

See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Q J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

(1) Commertcial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.

O Ifa car wash area is not provided,
describe any measutes taken to
discourage on-site car washing and
explain how these will be enforced.

Describe operational measures to
implement the following (if
applicable):

0 Washwater from vehicle and

equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning

Activities and Professional Mobile Service

Providers” for many of the Potential
Sources of Runoff Pollutants categories
below. Brochure can be found at
http://tcflood.org/stormwatet/

UCar dealerships and similar may
rinse cars with water only.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q K. Vehicle/Equipment
Repair and
Maintenance

Accommodate all vehicle
equipment repair and maintenance
indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator fluid, acid-containing
batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.

Add a note on the plans that states
either (1) there are no floor drains,
or (2) floor drains are connected to
wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

O State that no vehicle repair or
maintenance will be done outdoors,
or else describe the required
features of the outdoor work area.

O  State that there are no floor drains
or if there are floor drains, note the
agency from which an industrial
waste discharge permit will be
obtained and that the design meets
that agency’s requirements.

O State that there are no tanks,
containers ot sinks to be used for
parts cleaning or rinsing or, if there
are, note the agency from which an
industrial waste discharge permit
will be obtained and that the
design meets that agency’s
requirements.

In the Stormwater Control Plan, note
that all of the following restrictions
apply to use the site:

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

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Maintenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Setrvice Operations”. Brochure can be
found at http://rcflood.org/stormwater

Refer to Outdoor Cleaning Activities and
Professional Mobile Service Providers for
many of the Potential Sources of

Runoff Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q L. Fuel Dispensing
Areas

Fueling areas® shall have
impermeable floors (i.e., portland
cement concrete or equivalent
smooth impervious surface) that
are: a) graded at the minimum
slope necessary to prevent ponding;
and b) separated from the rest of
the site by a grade break that
prevents run-on of stormwater to
the maximum extent practicable.

Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

The property owner shall dry sweep
the fueling area routinely.

See the Fact Sheet SD-30 , “Fueling
Areas” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus
a minimum of one foot, whichever is greater.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q M. Loading Docks

Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and/or
graded to minimize run-on to and
runoff from the loading area. Roof
downspouts shall be positioned to
direct stormwater away from the
loading area. Water from loading
dock areas shall be drained to the
sanitary sewer, or diverted and
collected for ultimate discharge to
the sanitary sewet.

Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

Move loaded and unloaded items
indoors as soon as possible.

See Fact Sheet SC-30, “Outdoor
Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

it N. Fire Sprinkler Test Q Provide a means to drain fire O See the note in Fact Sheet SC-41,
Water sprinkler test water to the sanitary “Building and Grounds Maintenance,”
sewer. in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
O. Miscellaneous Drain O Boiler drain lines shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
X Boiler drain lines discharge to the storm drain
o g System.
L Condensate drain lines L
Condensate drain lines may
a Rooftop equipment discharge to landscaped areas if the
Q Drainage sumps flow is small enough that runoff
will not occur. Condensate drain
X R.ooﬁng, gutters, and g lines may not discharge to the
trim. storm drain system.
a Other sources Rooftop equipment with potential
to produce pollutants shall be
0 roofed and/or have secondary
containment.
Any drainage sumps on-site shall
g feature a sediment sump to reduce
the quantity of sediment in
pumped water.
X Avoid roofing, gutters, and trim

made of copper or other
unprotected metals that may leach
into runoff.

Include controls for other sources
as specified by local reviewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

] P. Plazas, sidewalks,
and parking lots.

K

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




Appendix 9:0&M

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



Water Quality Management Plan (WQMP)
TTM38265

Operations & Maintenance Responsibility for Treatment Control

BMP’s

BMP Frequency Maintenance Requirements Responsibility
Required
Maintenance
Trash Weekly Empty Dumpsters Property Owner
Roof Drains/ Before wet season, or Roof Gutters shall be visually inspected for defects and possible leakage. Damage or Property Owner
Gutters significant rain event, or defects found shall be corrected as soon as possible.

when needed

Owners should avoid use of gutters, roofing, and trim made of copper so as to
prevent the metal from leaching into runoff.

Infiltration Basin

Ongoing including just
before annual storm
seasons and following
rainfall events.

Annually. If possible,
schedule these inspections
within 72 hours after a
significant rainfall

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

o Products shall be applied in accordance with their labeling, especially

in relation to application to water, and in areas subjected to flooding.

o Fertilizers should not be applied within 15 days before, after, or

during the rain season.

[ Remove debris and litter from the entire basin to minimize clogging and improve
aesthetics.

L1 Check for obvious problems and repair as needed. Address odor, insects, and
overgrowth issues associated with stagnant or standing water in the basin bottom.
There should be no long-term ponding water.

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

[l Revegetate side slopes where needed.

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

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

[1Check basin depth for sediment build up and reduced total capacity. Scrape bottom
as needed and remove sediment. Restore to original cross-section and infiltration
rate. Replant basin vegetation.

[ Verify the basin bottom is allowing acceptable infiltration. Use a disc or other
method to aerate basin bottom only if there is actual significant loss of infiltrative
capacity, rather than on a routine basis

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

Home Owners
Association

Self-Retaining/
Landscape Areas

Bi-Weekly

Mow, weed, trim and remove accumulation of trash debris and/or sediment.
Retaining areas should be mowed at 4-6 inches in height if grass is proposed.

Maintain landscaping using minimal pesticides

Home Owners
Association

BMP's should start and be inspected prior to forecast rain, daily during extended rain events, after rain events, weekly during the
rainy season, and at two-week intervals during the non-rainy season.

Property Owner
Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866




Water Quality Management Plan (WQMP)
TTM38265

Funding

Funding for Ongoing Maintenance will be provided by the Home Owner’s Association.

Property Owner
Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866



Water Quality Management Plan (WQMP)

TTM38265

Basin Site Maintenance Summary Form

Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:

Maintenance Performed:

Property Owner

Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866




Appendix 10:Educational Materials

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



3.1 INFILTRATION BASIN

Type of BMP LID - Infiltration

Sedimentation

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

Maximum Treatment Area 50 acres
Other Names Bioinfiltration Basin
Description

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

Figure 1 — Infiltration Basin

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

Siting Considerations

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

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

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

e Sites with very low soil infiltration rates

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

pollutants can affect ground water quality

e Sites with unstabilized soil or construction activity upstream

e On steeply sloping terrain

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

Riverside County - Low Impact Development BMP Design Handbook
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INFILTRATION BASIN BMP FACT SHEET

Setbacks

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

Infiltration basins typically must be set back:

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

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

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

e 100 feet horizontally from wells, tanks or springs

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

Figure 2 — Setback Requirements MATURETREE

DRIFLINE

FREEBOARD

BASIN BOTTOM SET MIN
SURFACE
10FT MIN

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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INFILTRATION BASIN BMP FACT SHEET

Forebay

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

Overflow

Flows exceeding Vemp must discharge to an acceptable downstream conveyance system. Where
an adequate outlet is present, an overflow structure may be used. Where an embankment is
present, an emergency spillway may be used instead. Overflows must be placed just above the
design water surface for Vgyp and be near the outlet of the system. The overflow structure shall

be similar to the District’s Standard Drawing CB 110. Additional details may be found in the
District’s Basin Guidelines (Appendix C).

Concrete impact
wall/berm with weir(s)

Overflow Outlet
Per District
Standard Drawing
CB 110 {or similar).

offset from inlat

Concrete

Maintenance access

E l g l I Either CB 110 overflow

outlet or emergency
- spillway may be used
Pipe inlet

at embankment
Concrete impact

wall with full haight

\ Wetiler surface
g r__\___________i_ﬂ”ir:_ _______
> ID —-it A | _}_ Flat basin floor
i i T4 mi with native grass — E
D e T W | oy
e B e A R A R R b Rt | 55
O i e B
R R A R R R R R R R RN R R

Figure 3 — Infiltration Basin
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INEFILTRATION BASIN BMP FACT SHEET

Landscaping Requirements

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

Maintenance

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

Table 1 - Inspection and Maintenance

Schedule Inspection and Maintenance Activity

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

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

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

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

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

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

e Revegetate side slopes where needed.

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

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

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

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

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

capacity, rather than on a routine basis'.

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

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

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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INEFILTRATION BASIN BMP FACT SHEET

Table 2 - Design and Sizing Criteria for Infiltration Basins

Design Parameter Infiltration Basin

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

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

minimum tested infiltration rates.

Minimum infiltration rate

Maximum Depth 5 feet

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

Freeboard (minimum) 1 foot

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

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

Set back from foundations As recommended in Geotechnical Report

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

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

INFILTRATION BASIN SIZING PROCEDURE

1. Find the Design Volume, Vgyp.

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

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

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

f)

9)

h)

INEFILTRATION BASIN BMP FACT SHEET

Enter the depth of freeboard.

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

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

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

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

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

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

3. Basin Geometry

a)
b)

c)

d)

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

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

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

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

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

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

Type of BMP LID — Bioretention
Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation, Biofiltration
Maximum Drainage Area This BMP is intended to be integrated into a project’s landscaped area in a

distributed manner. Typically, contributing drainage areas to Bioretention
Facilities range from less than 1 acre to a maximum of around 10 acres.

Other Names Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin,
Landscaped Filter Basin, Porous Landscape Detention

Description
Bioretention Facilities are shallow, vegetated basins underlain by an engineered soil media.

Healthy plant and biological activity in the root zone maintain and renew the macro-pore space
in the soil and maximize plant uptake of pollutants and runoff. This keeps the Best
Management Practice (BMP) from becoming clogged and allows more of the soil column to
function as both a sponge (retaining water) and a highly effective and self-maintaining biofilter.
In most cases, the bottom of a Bioretention Facility is unlined, which also provides an
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the
infiltration rate of the underlying soil is exceeded, fully biotreated flows are discharged via
underdrains. Bioretention Facilities therefore will inherently achieve the maximum feasible
level of infiltration and evapotranspiration and achieve the minimum feasible (but highly
biotreated) discharge to the storm drain system.

Siting Considerations
These facilities work best when they are designed in a relatively level area. Unlike other BMPs,

Bioretention Facilities can be used in smaller landscaped spaces on the site, such as:

v" Parking islands
v" Medians
v" Site entrances

Landscaped areas on the site (such as may otherwise be required through minimum
landscaping ordinances), can often be designed as Bioretention Facilities. This can be
accomplished by:

e Depressing landscaped areas below adjacent impervious surfaces, rather than elevating
those areas

e Grading the site to direct runoff from those impervious surfaces into the Bioretention
Facility, rather than away from the landscaping

e Sizing and designing the depressed landscaped area as a Bioretention Facility as
described in this Fact Sheet

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Bioretention Facilities should however not be used downstream of areas where large amounts
of sediment can clog the system. Placing a Bioretention Facility at the toe of a steep slope
should also be avoided due to the potential for clogging the engineered soil media with erosion
from the slope, as well as the potential for damaging the vegetation.

Design and Sizing Criteria
The recommended cross section necessary for a Bioretention Facility includes:

e \egetated area
e 18" minimum depth of engineered soil media
e 12' minimum gravel layer depth with 6' perforated pipes (added flow control features

such as orifice plates may be required to mitigate for HCOC conditions)
6" MINIMUM TOP WIDTH

7 VARIES 2'
(DEPTH X SIDE SLOPE) —| 2’ MINIMUM (DEPTH X SIDE SLOPE)

CALTRANS D73 TYPE G-1 OR
. FUNCTIONAL EQUIVALENT
DROP INLET

SECIFEELICURD ! PONDING DEPTH
5 5 \_ SROVEL RAD 6" MAXIMUM PARKING OR DRIVE AISLE (TYP)
PARKING OR DRIVE AISLE {TYP} ﬁ L [
> ) g / L
_M o VR

o e e e S NG MATURE VEGETATION | 7 -
poh : 2 AND 2-3" MULCH LAYER

18" - 36"
ENGINEERED |-
SOIL MEDIA

!._ o e ) H (:

AN . o i TE i o

RETAINING WALL TYPE 1A PER /K/'_‘I REORIRRINS TIE SUBDRAININTE INLET i | o
= i

CALTRANS STANDARD B3-3 OR | [f

ENGINEERED ALTERNATIVE BASED % b

ON GEOTECHNICAL PARAMETERS —_—

While the 18-inch minimum engineered soil media depth can be used in some cases, it is
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for
the chosen plant palate. Such a design also provides for improved removal effectiveness for
nutrients. The recommended ponding depth inside of a Bioretention Facility is 6 inches;
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.

Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer
is assumed to provide storage volume. However, several considerations must be noted:

e Surcharge storage above the soil surface (6 inches) is important to assure that design
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.

e In cases where the Bioretention Facility contains engineered soil media deeper than 36
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth.

e A maximum of 30 percent pore space can be used for the soil media whereas a
maximum of 40 percent pore space can be use for the gravel layer.

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

Page 2

Figure 1: Standard Layout for a Bioretention Facility



BIORETENTION FACILITY BMP FACT SHEET

Engineered Soil Media Requirements

The engineered soil media shall be comprised of 85 percent mineral component and 15 percent
organic component, by volume, drum mixed prior to placement. The mineral component shall
be a Class A sandy loam topsoil that meets the range specified in Table 1 below. The organic
component shall be nitrogen stabilized compost’, such that nitrogen does not leach from the
media.

Table 1: Mineral Component Range Requirements

Percent Range

70-80 Sand
15-20 Silt
5-10 Clay

The trip ticket, or certificate of compliance, shall be made available to the inspector to prove
the engineered mix meets this specification.

Vegetation Requirements

Vegetative cover is important to minimize erosion and ensure that treatment occurs in the
Bioretention Facility. The area should be designed for at least 70 percent mature coverage
throughout the Bioretention Facility. To prevent the BMP from being used as walkways,
Bioretention Facilities shall be planted with a combination of small trees, densely planted
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain
oxygen levels for the vegetation and promote biodegradation, it is important that vegetation
not be completely submerged for any extended period of time. Therefore, a maximum of 6
inches of ponded water shall be used in the design to ensure that plants within the Bioretention
Facility remain healthy.

A 2 to 3-inch layer of standard shredded aged hardwood mulch shall be placed as the top layer
inside the Bioretention Facility. The 6-inch ponding depth shown in Figure 1 above shall be
measured from the top surface of the 2 to 3-inch mulch layer.

Curb Cuts

To allow water to flow into the Bioretention Facility, 1-foot-wide (minimum) curb cuts should
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure
2 shows a curb cut in a Bioretention Facility. Curb cut flow lines must be at or above the Vgue
water surface level.

! For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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BIORETENTION FACILITY BMP FACT SHEET

Figure 2: Curb Cut located in a Bioretention Facility

To reduce erosion, a gravel pad shall be placed -

at each inlet point to the Bioretention Facility. 7o —
The gravel should be 1- to 1.5-inch diameter in
size. The gravel should overlap the curb cut
opening a minimum of 6 inches. The gravel pad
inside the Bioretention Facility should be flush
with the finished surface at the curb cut and
extend to the bottom of the slope.

In addition, place an apron of stone or concrete, \
a foot square or larger, inside each inlet to —
prevent vegetation from growing up and :
blocking the inlet. See Figure 3.

Figure 3: Apron located in a Bioretention Facility

Terracing the Landscaped Filter Basin

It is recommended that Bioretention Facilities be level. In the event the facility site slopes and
lacks proper design, water would fill the lowest point of the BMP and then discharge from the
basin without being treated. To ensure that the water will be held within the Bioretention
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the
required storage and treatment capacity.

The terraced version of this BMP shall be used on non-flat sites with no more than a 3 percent
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent
slope shall use 10' spacing for check dams).

Table 2: Check Dam Spacing

6” Check Dam Spacing

Slope Spacing
1% 25'
2% 15'
3% 10’
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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BIORETENTION FACILITY BMP FACT SHEET

Roof Runoff

Roof downspouts may be directed towards Bioretention Facilities. However, the downspouts
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion.
Retaining Walls

It is recommended that Retaining Wall Type 1A, per Caltrans Standard B3-3 or equivalent, be
constructed around the entire perimeter of the Bioretention Facility. This practice will protect
the sides of the Bioretention Facility from collapsing during construction and maintenance or
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer.

Side Slope Requirements

Bioretention Facilities Requiring Side Slopes

The design should assure that the Bioretention Facility does not present a tripping hazard.
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown
in Figure 1.

Bioretention Facilities Not Requiring Side Slopes

Where cars park perpendicular to the Bioretention Facility, side slopes are not required. A 6-
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention
Facility,

but wheel stops shall be used to prevent vehicles from entering the Bioretention Facility, as
shown in Figure 4.
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BIORETENTION FACILITY BMP FACT SHEET

Planter Boxes

Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must
have a minimum width of 2 feet, a maximum surcharge depth of 6 inches, and no side slopes
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the
engineered soil media will remain level. This option may be constructed of concrete, brick,
stone or other stable materials that will not warp or bend. Chemically treated wood or
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter
boxes must be lined with an impermeable liner on all sides, including the bottom. Due to the
impermeable liner, the inside bottom of the planter box shall be designed and constructed with
a cross fall, directing treated flows within the subdrain layer toward the point where subdrain
exits the planter box, and subdrains shall be oriented with drain holes oriented down. These
provisions will help avoid excessive stagnant water within the gravel underdrain layer. Similar
to the in-ground Bioretention Facility versions, this BMP benefits from healthy plants and
biological activity in the root zone. Planter boxes should be planted with appropriately selected
vegetation.

Figure 5: Planter Box
Source: LA Team Effort

Overflow

An overflow route is needed in the Bioretention Facility design to bypass stored runoff from
storm events larger than Vgyp or in the event of facility or subdrain clogging. Overflow systems
must connect to an acceptable discharge point, such as a downstream conveyance system as
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the
Bioretention Facility to be flush with the ponding surface for the design capture volume (Vgwp)
as shown in Figure 4 This will allow the design capture volume to be fully treated by the
Bioretention Facility, and for larger events to safely be conveyed to downstream systems. The
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure
6.

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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BIORETENTION FACILITY BMP FACT SHEET

Underdrain Gravel and Pipes
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B —
Underdrains.

:-y- w e

igure 6: Incorrect Placement of an Overflow Inlet.

Inspection and Maintenance Schedule

The Bioretention Facility area shall be inspected for erosion, dead vegetation, soggy soils, or
standing water. The use of fertilizers and pesticides on the plants inside the Bioretention
Facility should be minimized.

Schedule Activity |
e Keep adjacent landscape areas maintained. Remove clippings from
landscape maintenance activities.
. e Remove trash and debris
Ongoing
e Replace damaged grass and/or plants
e Replace surface mulch layer as needed to maintain a 2-3 inch soil
cover.
After storm events e Inspect areas for ponding
Annually e Inspect/clean inlets and outlets
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Bioretention Facility Design Procedure

1) Enter the area tributary, As, to the Bioretention Facility.
2) Enter the Design Volume, Vgup, determined from Section 2.1 of this Handbook.

3) Select the type of design used. There are two types of Bioretention Facility designs: the
standard design used for most project sites that include side slopes, and the modified
design used when the BMP is located perpendicular to the parking spaces or with
planter boxes that do not use side slopes.

4) Enter the depth of the engineered soil media, ds. The minimum depth for the
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered
soil media deeper than 36' will only get credit for the pore space in the first 36'.

5) Enter the top width of the Bioretention Facility.

6) Calculate the total effective depth, dg, within the Bioretention Facility. The maximum
allowable pore space of the soil media is 30% while the maximum allowable pore space
for the gravel layer is 40%. Gravel layer deeper than 12' will only get credit for the pore
space in the first 12".

ad, w.-8d, ad,
Vg -y, Z ; )
ER N : -‘& : / \ Lo " po \ :@ / ;u
[ B e T ','-'m_'L."l‘.“E RO A
g | o e e '
JS_' . RTINS T Englneered 50|| medla “Ith 30% pore space

a. For the design with side slopes the following equation shall be used to determine
the total effective depth. Where, dp is the depth of ponding within the basin.

0.3 X [(WT(ft) x dg(ft)) + 4(dp(ft))2] +0.4 x 1(ft) + dp(fO) [4dp(ft) + (wr(ft) — 8dp(fD))]
wr(ft)

This above equation can be simplified if the maximum ponding depth of 0.5 is
used. The equation below is used on the worksheet to find the minimum area
required for the Bioretention Facility:

dg(f0) = (0.3 x dg(ft) + 0.4 x 1(ft)) — (0.7 (ft2)

dg(ft) =

W) + 0.5(ft)
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b. For the design without side slopes the following equation shall be used to

determine the total effective depth:
dg(ft) = dp(ft) + [(0.3) x dg(ft) + (0.4) x 1(ft)]

The equation below, using the maximum ponding depth of 0.5', is used on the
worksheet to find the minimum area required for the Bioretention Facility:

dg(ft) = 0.5 (ft) + [(0.3) x ds(ft) + (0.4) x 1(ft)]

7) Calculate the minimum surface area, Ay, required for the Bioretention Facility. This does
not include the curb surrounding the Bioretention Facility or side slopes.

Vemp (ft)

Ay(ft?) = )

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

9) Verify that side slopes are no steeper than 4:1 in the standard design, and are not
required in the modified design.

10) Provide the diameter, minimum 6 inches, of the perforated underdrain used in the
Bioretention Facility. See Appendix B for specific information regarding perforated

pipes.

11) Provide the slope of the site around the Bioretention Facility, if used. The maximum
slope is 3 percent for a standard design.

12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.

13) Describe the vegetation used within the Bioretention Facility.

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