Project Specific Water Quality Management Plan

A Template for Projects located within the Santa Ana Watershed Region of Riverside County

Project Title: Cottonwood Village Residential Development
Development No: TM34544 PEN21-0127

Design Review/Case No: LWQ21-0031
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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 Cottonwood 939, LLC by
Blue Engineering and Consulting, Inc for the Cottonwood Residential Project.

This WQMP is intended to comply with the requirements of City of Moreno Valley for APN 0479-140-022 which
includes the requirement for the preparation and implementation of a Project-Specific WOMP.

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 an 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 operatar, 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 WOMP. The
undersigned is aware that implementation of this WQMP is enforceable under City of Moreno Valley Water
Quality Ordinance (Municipal Code Section8.10).

"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.”

O_ﬂwvf ///,%/2

Owner's Slgnatu ré( Date
Dana Haynes, Cottonwood 939, LLC, President
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.”

1/14/2022
Date
Angel Cesar, P.E. President/CEQ
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: Cottonwood Village

Development Name: Cottonwood Residential Development

PROJECT LOCATION
Latitude & Longitude (DMS): 33°55'31.83"N, 117°13'23.59"W
Project Watershed and Sub-Watershed: Santa Ana Watershed

Gross Acres: 9.4
APN(s): 0479-140-022

Map Book and Page No.: 717 G-4, 2005 EDITION

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?

Project Description

Tentative Tract No 34544 is a subdivision project of approximately 9.40 acres located along the north side of

Residential
1522
291,880
291,880

Xy [N
[ly XN
]y XN

0
[ly XN
N/A.
[ly XN
Xy [N
N/A
0.66

Cottonwood Avenue, east of Perris Boulevard and west of Kitching Street in the City of Moreno Valley.

The site is relatively flat grass area, drains towards the south east into an existing catch basin connecting to an existing
96-inch public storm drain system in Cottonwood Avenue (Sunnymead Line “P”). The existing drainage along the north
property line flows north and south. Storm water runoff from the proposed development will maintain same existing

drainage pattern and will be collected by on-site drainage system and connect to Sunnymead Line”P”.

The on-site storm drain will include biofiltration systems spread throughout the project site. This will allow smaller
areas to be used for water mitigation instead of a large area. The biofiltration systems will be connected with a outflow

pipe that will connect into Sunnymead Line “P”.




A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in

Appendix 2. At a minimum, your WQMP Site Plan should include the following:

e Drainage Management Areas e Source Control BMPs

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

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

e BMP Locations (Lat/Long)

Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Co-Permittee plan reviewer
must be able to easily analyze your project utilizing this template and its associated site plans and maps.

A.2 Identify Receiving Waters

Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project
site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if
any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the

receiving waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters

EPA Approved 303(d) List Impairments

Designated
Beneficial Uses

Proximity to
RARE
Beneficial Use

San Jacinto River Reach
3

NONE

AGR, GWR, REC1, REC2,

WARM, WILD

Not designated
as RARE

canyon lake (railroad
canyon reservior)

Nutrients, Pathogens

MUN, AGR, GWR, RECI,

REC2, WARM, WILD

Not designated
as RARE

San Jacinto River Reach
1

NONE

MUN, AGR, GWR, REC1,

REC2, WARM, WILD

Not designated
as RARE

Lake Elsinore

Nutrients, Organic Enrichment/Low Dissolved Oxygen, PCB'’s,

Sedimentation/Siltation, Unknown Toxicity

MUN, REC1, REC2, WARM,

WILD

Not designated
as RARE

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

Table A.2 Other Applicable Permits

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

City of Moreno Valley Building and Grading Permits Riverside County FCD - Connection Permit D]y LN
to public storm drain in Cottonwood.

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. The Site Mimics the existing topography by draining from northwest to southeast.
Did you identify and protect existing vegetation? If so, how? If not, why?

No. No trees exist on site. The planting of new vegetation will occur throughout the site to enhance
vegetation.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?
Yes, compaction will be limited to non-landscape areas.
Did you identify and minimize impervious area? If so, how? If not, why?

Yes, drive aisle, parking stall and hardscape is set to city minimals to increase pervious area.
-9.-



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

Yes, water will be directed to pervious areas.

-10 -



Section C: Delineate

(DMA:s)

Drainage

Management

Areas

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)!? Area (Sq. Ft.) DMA Type
DMA-A Mixed Surface 18,108 D
DMA-B Mixed Surface 25,945 D
DMA-C Mixed Surface 25,788 D
DMA-D Mixed Surface 13,798 D
DMA-E Mixed Surface 63,050 D
DMA-F Mixed Surface 50,029 D
DMA-G Mixed Surface 41,651 D
DMA-H Mixed Surface 123,523 D
DMA-I Mixed Surface 7,280 D
DMA-J Mixed Surface 16,300 D
DMA-K Concrete or Asphalt 55,658 D

!Reference 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)

N/A

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

Type ‘C’ DMAs that are draining to the Self-Retaining

Self-Retaining Area Area
Area Storm
(square Depth [C] from Table C.4Required Retention Depth
DMA R " feet) (inches) DMA Name /= (inches)
Name/ID |surface type  [[Al (B] ID (€] (D]
N/A

-11-




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

DMA Receiving Self-Retaining DMA

2 g

) (0] 5 o e <

£ < RIS g 2 Area (square)

o © S o - [T 1

<Z( g 3 a § EPL Product feet) Ratio

G

2 g3 |6l [€1=[A1x[B] [DMA name /iD |ID] [c1/[D]

N/A

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

DMA Name or ID

BMP Name or ID

Bio-Retention Facility “A”

Bio-Retention Facility “B”

Bio-Retention Facility “C”

Bio-Retention Facility “D”

Bio-Retention Facility “E”

Bio-Retention Facility “F”

Bio-Retention Facility “G”

Bio-Retention Facility “H”

Bio-Retention Facility “I”

Bio-Retention Facility “D” & “I”

A= |7|lZTlo(mMmMmO|O|w| >

Bio-Retention Facility “K”

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

D.1 Infiltration Applicability

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

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

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

Geotechnical Report

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

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

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility

Does the project site... YES NO

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

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

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

stormwater could have a negative impact?

If Yes, list affected DMAs:

...have measured in-situ infiltration rates of less than 1.6 inches / hour? X
If Yes, list affected DMAs: Entire
site
...have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final X

infiltration surface?

If Yes, list affected DMAs:

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

Describe here:

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

-13-



D.2 Harvest and Use Assessment

Please check what applies:

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

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

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

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

Irrigation Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: 2.70
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: 6.70

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: 1.16

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: 7.77

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)

7.77 ‘ 2.70
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Toilet Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

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

Projected Number of Daily Toilet Users: 276
Project Type: Residential

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: 6.70

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: 111

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: 744

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)

744 ‘ 276

Other Non-Potable Use Feasibility

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

Step 1:

Step 2:

N/A

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

Average Daily Demand: Projected Average Daily Use (gpd)

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

Total Area of Impervious Surfaces: Insert Area (Acres)
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Step 3:

Step 4:

Step 5:

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

Enter the factor from Table 2-4: Enter Value

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

Minimum required use: Minimum use required (gpd)

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

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

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

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

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

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 Co-permittee to
discuss this option. Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries

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

Table D.2 LID Prioritization Summary Matrix

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

Rl-|T|lx|o|mMm|O|O|w| >

AN RN N RN
AR EEEEN

< IR
AR
AR EEEEN

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E
below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA
must pass through the LID BMP hierarchy before alternative compliance measures may be considered.

N/A

-17 -



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 Vsme worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vgwe
using a method approved by the Co-permittee. Utilize the worksheets found in the LID BMP Design
Handbook or consult with your Co-permittee to assist you in correctly sizing your LID BMPs. Complete
Table D.3 below to document the Design Capture Volume 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

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

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

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

DMA Post- DMA
Area Project Effective DMA Areas x ) ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘A
Type/ID feet) Type Fraction, It Factor | Factor
(Al (B] [C] [A] x [C]
A 18,108 Mixed 0.81 0.61 11066.9 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgme | (cubic
(in) (cubic feet) feet)
AT =
S[A] 18,108 11,066.9 | 0.66 608.7 624.75
DMA Post- DMA
Area Project Effective DMA Areas x ) ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘B
Type/ID feet) Type Fraction, It Factor | Factor
(Al [B] [C] [A] x [C]
B 25,945 Mixed 0.81 0.61 15856.5 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwmp | (cubic
(in) (cubic feet) feet)
AT =
S[A] 25,945 15,856.5 | 0.66 872.1 882
DMA Post- DMA
Area Project Effective DMA Areas X ) . )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘C
Type/ID feet) Type Fraction, I Factor | Factor
[A] [B] [C] [A] x [C]
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C 25,788 Mixed 0.79 0.59 15,155.3 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vswme | (cubic
(in) (cubic feet) feet)
AT =
S[A] 25,788 15,155.3 0.66 833.5 845.25
DMA Post- DMA
Area Project Effective DMA Areas X ) ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin D
Type/ID feet) Type Fraction, I¢ Factor | Factor
(A] [B] [C] [A] x [C]
D 13,798 Mixed 0.80 0.60 8269.1 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgmp | (cubic
(in) (cubic feet) feet)
At
S[A] 13,798 8,269.1 0.66 454.8 730.5
DMA Post- DMA
Area Project Effective DMA Areas x| ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘E
Type/ID feet) Type Fraction, It Factor | Factor
(Al (B] [C] [A] x [C]
E 63,050 Mixed 0.86 0.67 42526.5 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwme | (cubic
(in) (cubic feet) feet)
At
S[A] 63,050 42,526.5 | 0.66 2,339 2,436.8
DMA Post- DMA
Area Project Effective DMA Areas X ) ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘F
Type/ID feet) Type Fraction, I Factor | Factor
(A] [B] [C] [A] x [C]
F 50,029 Mixed 0.80 0.60 29,982.2 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vswmp | (cubic
(in) (cubic feet) feet)
AT =
S[A] 50,029 29,982.2 | 0.66 1,649 1,660.56
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DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘G’
Type/ID feet) Type Fraction, I¢ Factor | Factor
(A] [B] [C] [A] x [C]
G 41,651 | Mixed 0.79 0.59 24477.9 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwme | (cubic
(in) (cubic feet) feet)
AT =
S[A] 41,651 24477.9 0.66 1,346.3 1376.4
DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘H’
Type/ID feet) Type Fraction, I Factor | Factor
(Al (B] [C] [A] x [C]
H 123,523 | Mixed 0.81 0.61 75,492.1 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwmp | (cubic
(in) (cubic feet) feet)
AT =
S[A] 123,523 75,492.1 | 0.66 4152.1 4270
DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘I’
Type/ID feet) Type Fraction, I¢ Factor | Factor
[A] [B] [C] [A] x [C]
1 7,280 Mixed 0.62 0.42 3,090.6 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwme | (cubic
(in) (cubic feet) feet)
AT =
S[A] 7,280 3,090.6 0.66 170 4433
DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious Runoff | Runoff N/A
Type/ID feet) Type Fraction, I¢ Factor | Factor
(Al (B] [C] [A] x [C]
J 16,300 Mixed 0.81 0.61 9,961.9 Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwmp | (cubic
(in) (cubic feet) feet)
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At

S[A] 16,300 9961.9 0.66 547.9
DMA Post- DMA
Area Project Effective DMA Areas x| ) )
DMA (square | Surface Impervious Runoff | Runoff Bioretention Basin ‘K
Type/ID feet) Type Fraction, I¢ Factor | Factor
(Al (B] [C] [A] x [C]
K 55658 Concrete | 1.00 0.89 49,646.9 Proposed
or Asphalt Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwme | (cubic
(in) (cubic feet) feet)
At
S[A] 55,658 49,6469 | 0.66 2,730.6 2,732.4
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Section E: Alternative Compliance (LID Waiver Program)

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

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

- Or -

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

List DMAs here.
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E.1 Identify Pollutants of Concern

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

Table E.1 Potential Pollutants by Land Use Type

Priority Development
Project  Categories  and/or

General Pollutant Categories

d . Toxic .
Project Features (check those|Bacterial fy ..o I\ utrients |Pesticides Organic Sediments | r2sh &|Oil @
that apply) Indicators Compounds Debris |Grease

Detached Residential = N = P N = P =
Development
gosesrescenid o |y o e v e [e e
0 Commercial/Industrial p® = P P peo) P P =
Development
Automotive Repair @,5)
[l Shops N P N N P N P P
Restaurants
P N N N N N P P
. (>5,000 ft?)
Hillside Development
P N P P N P P P
O (>5,000 ft?)
Parking Lots
O (55,000 f©2) p®) P pW pM =10 pW = =]
[0 Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern [ [ [ [ [ [ [ [
P = Potential

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

3) A potential Pollutant is land use involving animal waste

% Specifically solvents

(
(
@ Specifically petroleum hydrocarbons
(
(

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

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

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

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 BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] [C] [A] x [C]
N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A Minimum Proposed
N/A N/A N/A N/A N/A N/A Design Volume
Capture Total Storm | or Flow
N/A N/A N/A N/A N/A N/A Design | Volume or | Water on Plans
N/A N/A N/A N/A N/A N/A Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction feet or
N/A N/A N/A N/A N/A N/A (in) feet or cfs) ofs)
A = [DIx[E]
2=[D E F] = F] X (1-[H |
. O} [ | [F] = g | FIX ) | 0

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

Guidance Document

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

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

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

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

Table E.4 Treatment Control BMP Selection
Selected Treatment Control BMP | Priority  Pollutant(s) of | Removal Efficiency
Name or ID* Concern to Mitigate? Percentage®

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

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

3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

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

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

Does the project qualify for this HCOC Exemption? []Jy XN
If Yes, HCOC criteria do not apply.

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption? []y XN

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

Table F.1 Hydrologic Conditions of Concern Summary

2 year — 24 hour

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

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

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

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

Canyon Lake

F.2 HCOC Mitigation

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

a.

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

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

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

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.
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Section G: Source Control BMPs

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

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

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

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

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

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,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com

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

Interior parking garages

Parking garage floor drains will be
plumbed to the sanitary sewer.

Inspect and maintain drains to
prevent blockages and overflow.

Landscape/Outdoor
Pesticide Use

Final landscape plans will accomplish all
of the following.

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

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

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

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

Maintain  landscaping
minimum or no pesticides.

using

Provide IPM information to new
owners, lessees and operators.

See applicable operational BMPs
in “What you should know
for.....Landscaping and
Gardening” at
http://reflood.org/stormwater/
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Pools, spas, ponds,
decorative fountains, and
other water features

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

See applicable operational BMPs
in “Guidelines for Maintaining
Your Swimming Pool, Jacuzzi and
Garden Fountain” at
http://reflood.org/stormwater/

Refuse areas

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

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

State how the following will be
implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles
covered. Prohibit/prevent
dumping of liquid or hazardous
wastes. Post “no hazardous
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

Fire Sprinkler Test Water

Provide a means to drain fire sprinkler
test water to the

sanitary sewer.

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

Roofing, gutters, and
trim; condensate drain
lines

Boiler drain lines shall be directly or
indirectly connected to the sanitary
sewer system and may not discharge to
the storm drain system.

Condensate drain lines may discharge to
landscaped areas if the flow is small
enough that runoff will not occur.
Condensate drain lines may not
discharge to the storm drain system.

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

Any drainage sumps on-site shall feature
a sediment sump to reduce the quantity
of sediment in pumped water.

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.

Plazas, sidewalks, and

parking lots.

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

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

Table H.1 Construction Plan Cross-reference

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

Biofiltration ‘A’ | Biofiltration for DMA-A WQMP Exhibit — Sheet 5 of 7 33°55'34.10"N, 117°13'26.33"W

Biofiltration ‘B’ | Biofiltration for DMA-B WQMP Exhibit — Sheet 5 of 7 33°55'32.32"N, 117°13'26.48"W

Biofiltration ‘C’ | Biofiltration for DMA-C WQMP Exhibit — Sheet 5 of 7 33°55'30.25"N, 117°13'26.45"W

Biofiltration ‘D’ | Biofiltration for DMA-D WQMP Exhibit — Sheet 5 of 7 33°55'29.29"N, 117°13'24.66"W

Biofiltration ‘E’ | Biofiltration for DMA-E WQMP Exhibit — Sheet 5 of 7 33°55'32.20"N, 117°13'23.13"W

Biofiltration ‘F’ | Biofiltration for DMA-F WQMP Exhibit — Sheet 5 of 7 33°55'34.24"N, 117°13'20.02"W

Biofiltration ‘G’ | Biofiltration for DMA-G WQMP Exhibit — Sheet 5 of 7 33°55'32.54"N, 117°13'19.87"W

Biofiltration ‘H’ | Biofiltration for DMA-H WQMP Exhibit — Sheet 5 of 7 33°55'29.97"N, 117°13'19.56"W

Biofiltration ‘I’ Biofiltration for DMA-| WQMP Exhibit — Sheet 5 of 7 33°55'29.18"N, 117°13'26.40"W

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

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

1. A means to finance and implement facility maintenance in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a
period following construction may also be required.

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

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

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

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

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

Maintenance Mechanism: HOA will maintain BMPs.

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

Xy [N

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Appendix 1: Maps and Site Plans

Location Map, WQMP Site Plan and Receiving Waters Map
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)
NCE ANALYSIS 5770 ® BIOFILTRATION TRENCH
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TENTATIVE TRACT MAP 34544 50
LINE DATA LINE DATA CURVE DATA FOR CONDOMINIUM PURPOSES
e T o CITY OF MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA
# | BEARING ] DISTANCE # | BEARING | DISTANCE # | RADIUS | LENGTH | DELTA LEGEND DESCRIPTION — 9.39 ACRES M/L IN LOT 6 BLK 73 MB 011 / 011 SB BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO. FIR_AVE.
L1 | S60726'21"W | 48.93 L64 [ NOO'26'307E |  2.45 C1 100.00" | 17.87" | 10714'12” | ‘ | APN: 0479-140-022 x| 2 | o |
= | = . ) ) .
L2 | N89'33'30"W | 8.14’ 165 | N10°40°42°E | 41.04’ C2 70.00° | 68.13" | 5546°02 \eN Be79L139 001 APN 10479—1323055—] | | APN 0479-132-075 ' APNLETS 91 39— 067 = |2 | PN \0179—132—08b | 301, 30 . S .
—— , — , , , — 7192 HOME TO REMAIN | | HOME TO REMAIN HOME TO REMAIN 1o | HOME TO REMAIN | m EUCALYRTUS AVE.
L3 | NOO'26'02"E | 28.69 166 | N60'26'20°E | 45.80 C3 181.50" | 60.64" | 1908’33 | | MB 11/10 2= z % 9
HOME TO REMAIN MB 11/10 ZONING: RS | / g ZONING: R5 | MB 11/10 = = =
L4 | s89°33'40°E | 8.00° L67 | S29°33'40°E | 22.12' C4 50.00" | 78.57" | 90°01'56" . USE: SINGLE FAMILY HOME D | R USE: SINGLE FAMILY Homgg '33'32°W_211.10 Z ) O
- » ’T T T . G G A ——.  C— . —_ 5= e _____ B __ S _ N — — — — — i e G— — — - a N )
15 | 893332 | 32.58 168 | SBY°33'39"E | 34.64 c5 | 335.00 | 86.81" | 14°50'49" f‘*~-~ "182_3i3,‘* W _171. 077g ;,;:F;‘ P ———-—--————————————‘?—-—;—Ei \-,-7:5__ B ————— i y < DRACAEA AVE
L6 S00°34'08"W | 19.50° L69 | S60°05°20"E | 45.36’ C6 95.00" | 10.877 | 633'15" 1! - o - - = — - ‘J — P I W= - ) o J N “1
—— : —— y y : — APN 0479-140-021 o 1 2| ALLEY °C’ i N8YITIYW 8358 NESISS S2 HELS0:SS A I <>@\\ | ] COTTONWOOD AVE
L7 | S89°33'327E | 47.40 L70 | N60'05'20"W | 25.09 C7 95.00" | 6.11 341706 ‘£¥ (PRIVATE) o STREET 'B’ —_—— J - —~~~_” ‘ \ ‘ V4
18 | S64'53'287E | 37.25° L71 | S00°26°37°W | 18.06' c8 75.00" | 31.85 | 24'19'42” HOME TO REMAIN 1 = = —— N <{ L1 L2 I | (PRVATE) EE="F T o sé;.f g2 1S \ \ A
- , . , , , N M TAAT T~ | ﬁﬁ\\ | T e | I N e — P2 L;%r I ‘ LOCATION
L9 | S36°07°447E | 27.31 L72 | NB'33'26"W |  4.81 C11 5.60" | 10.51" | 107°39'36 L CE R Y s el . e o =
ZONING: R5 gL-__ JJTSJ I | A ks D ‘ '( g H | I | \ BAY AVE.
L10 | S1812°00"E | 8.80 L73 | N52°29°367E | 51.92' C12 16.72" | 20.75 | 71°05°37” FUASME‘LYS‘S&LAEE g: | | S0 e ﬁ%rﬁ.r CM I | tC " [ LOT” 0 : \
(o L [ N — - _ - _ _ B L \
o , o , , N IV S £ | Lo RN BT B 7 o #o \ VICINITY MAP
L11 | S0016'16°E | 38.19 L74 | SBY'3847°E | 21.17 C13 24.92" | 19.38" | 44'33'18 Z1 | 52.48 5 =zl ol 1 | | e d e ——— \
' ] I # | | |2 it Lot |- I LOT 10 I & rHi - LT
I y - — | . . .
L12 | NOD'26'28"E | 6.17 L75 | NOO'22'55”E | 13.58° C14 28.64" | 12.78" | 2533’57 APN 0479-140-020 I — m I e N | | Sl \E, 6 =U * 1= e |
| e - e —— = __N89'33'39"W_ 158. 69 >\ |
L13 | N9O"00'00"W | 17.99’ 76 | SB9°32'33"E | 4.08 C15 42.00" | 22.35" | 30°29'34” HOME |TO REMAIN | : - NB9'33'58"W 171%?3 ml ml I"czb ;‘ <l HJ = = s el I \ DETAILED PROJECT DESCRIPTION
=== ST === g il 7
. ~ . ~ [ L = L \ o sl h B - i ‘
L14 | S1450'117E | 8.41° 177 | S89°38°47°E |  4.00° C16 38.45 | 16,517 | 24'35'47" | : [ Tl |l = | - “nlﬂ ALLEY 'D’ (PRIVATE) “ PROPOSED DEVELOPMENT OF 92 ATTACHED
— — , , , — - | ‘ (I S NI = | o SAd MULTIFAMILY HOMES WITH A MANAGER APARTMENT
L15 NOO'01'56°E 47.14 L/8 NOO'21'13°E 10.38 C17 12.00 2.42 1173342 ’%| 52.47 | 1 T : %l § ‘?\)J o | f : j_[ **lfiffjjﬁL“JFL' PR E\‘ l ABOVE OFFICE. A TOTAL OF 23 BUILDINGS WILL BE
. . ) ) ) — N L ‘ o N e I - S L= T T PROPOSED.
L16 | N14°50°26"W | 49.01 L79 | NOO"20°007E | 18.30 C18 12.00" | 4.62" | 220338 ,°°: :‘ | I i °°| = %l}c_@_f_f_;_—_;l‘ o I T | \
APN 0479-140-019 |, ul ” Sl e U L S — H | «L .
17 | S04'35'50"E | 41.02° 180 | NB'38'47"W | 8.08' C19 8.00" | 528 | 374656 LoE 70 REMAN S‘:— ===7 % | ;(f H g Vot Neos3sa'w 46.41” N89'33'32°W _111.57) ;?g ” % L A AREA AND DENSITY
ol L | u 502 = N89'33'32"W 63.63 ” ™ '
L18 | S00°26'01"W [ 17.28 181 | NOO'22°097E | 22.82° €20 52.00" | 24.93" | 272823 S | C 2 “: S | 9 | ngrgRggTsch5451 I | H e GROSS ACREAGE 9.4 ACRES
1 e , R , , B DU 2 )] I 1 = U= Jlm 2i —|[=L2 N | (PRIVATE) — ‘\\ TOTAL NO. OF UNITS CREATED 93
N14°50°26"W | 7.23 82 | S89°35'53"E 7.32 C21 64.77° | 18.35" | 16°14°01 7‘}7 = il S ———— 1 : 2"W 124, 16" g — baa NE © DENSITY 9.89 U/AC
— Il [ B NIOTi~— —— 3 ——h 7 7 =
120 | s8231'227E | 20.58’ 183 | NOO26'217E | 1.05° c22 | 4166 | 10.87 | 14'5722" APN 0479-140-018 mdet— — —ALLEY 'B" (PRIVATE)_ \ o _ > ] I TR v |
I [ N89'33'58"W  171.07 HILIN 1120 L) dﬂ | PARKING
121 | N82'3122°W | 4.33 184 | N45°26'21°E | 12.76' 23 46.83 | 11.28" | 134738 Lo REMAIN S — Y N 4. X ERERITEE L L, Eof e T ),) 5 CAR GARAGE PER UNIT
o ) ” o ) » ) ) ) o ) » ’\ q T T H T T | ):l_ I‘ 8 o : K jj‘:_:LﬂDJ m j‘ ‘ I 6') @
22 | S79°0719"W | 14.12 L85 | N9O'OO'00E | 29.63 C24 14.30° | 2.82" | 11°17°59 o 9 Lo ol SR 'Y [ = J S e ON STREET PARKING PER CITY OF MORENO VALLEY
D e — - N L1 J ~IX aH RS GUEST PARKING
123 | Nega3 11w | 7.17 186 | N9O'00'00™W | 26.74’ 25 14.38" | 687 | 272203 _ %_E-J———ﬁ'fﬂ H Lot al ;‘I“ e L114—  |© JL J‘ Elg 1 28 0
- , . , , , . < o 13 RARR IS - |F cd — Uz, N8933'52"w| Wl &5 5 FLOOD HAZARD
24 | N7305°33"W | 10.41 187 | NOO'O0'00E | 18.63 026 5.96 7.58" | 72°47'59 o |ig H H H 128 “H \ Lo | & el ] 5153 Y |
= I ] N Z = ) | =5 . 7 1l O Rz
125 | s7gs444w | 1913 188 | NOO26'37°E | 18.50° c27 | 10000 | 17.87 | 1014712” =1 | \: 5| N8g'33 L111€15 ] T2 |53 }k I | :f 1 P = 9= ;ESOSUEEE&T I_'Eg%{) ?#STS:?DAENJE'EPESSLYESR 02605“(')574)(
EVRErTE NAT I 1 J | e 5 le - 5153 % oG : :
126 | S82°57'36"W | 4.02° 189 | N89°33'39"W | 22.95 028 70.00" | 17.59" | 142349 APN 0479-140-0171 | Q j-lﬂ BEX TN L‘" pr :V < rUDJﬁL (//0 'I = 2 ‘} ’ gg SUNNYMEAD MASTER DRAINAGE PLAH AND
—— —— . —— < > T{op: L 2=z — o SUNNYMEAD MASTER DRAINAGE PLAN AND SERVED BY
127 | NB9°33°39°W | 8.72 190 | S89'33°39°E | 8.00 €29 70.00° | 11.80° | 9739723 HOME TO REMAIN 7 “  NBUIZSEW 171, 07« == T‘I“ ﬁ| = I ﬁ 3 ‘ﬁE T~ 4‘ e ﬂ iin Z LINE ”S-2”
___ZONING: R5 M . , e | — 7 i | ’ L | - <3
128 | NOD'26'217E | 3.24° 191 | S0026'02"W | 22.49 C30 19.18" | 13.00° | 384956 USE: SINGLE S | T | ) S| i 1 1 | HE K I Lot D e =
FAMILY HOME > ‘1‘@o — I | p' S " = Sl 1 | 'i . N~ | = c | 411 [ JLl 1 SCHOOL
o ) ” ) o ) ” ) o ) » | ‘ | '\- I -~ S ) ‘ I L I/ | il L -
129 . L92 . 31 ‘ , ® O ©| ™~ = . n 2 S " - : —=
S00°26'00"W | 46.62 N89"37'21"W | 20.00 99.29" | 23.69° | 1340719 m,l m{ | | j M N S%I (= 3 N90'00’00"E  57.49 ,ﬁng 33'36"W__108.29') < = N ) R ﬁf:r J‘L MORENO VALLEY UNIFIED SCHOOL DISTRICT
N ) Y ) ) ) RS 2 L - — _ _ _ o = — — — — — J| L \__
130 | N8 34°00"W | 7.3 193 | NOO'26'217E | 20.14 C32 | 9014 | 1484 | 92602 APN 0479—140-0186 78!—*———1411 b u ;gT | = }‘I‘ 2 | :' = 3, ﬂ%—:ﬁ ( ‘g&lﬁ:ﬂﬁ 1: o | ) ALLEY °E’ (PRIVATE) 0 THOMAS BROTHERS GUIDE
, " , , " , , , , " T r T | : I - Ll | — L | - A o ) ”, ’
131 | s5916'32"wW | 1.96 194 | NBB'35'23"W | 46.67 C33 | 307.48 | 2076 | 53244 CONETTO RESAIN ~ = =y <) an — e 1 T ‘|‘ =2 N89'34°00°W  167.50 Cj
— , — , , , — S ol 2 1 [ | G o S PAGE 717 G-4, 2005 EDITION
132 | se621'40"W | 9.22 195 | S4809'47°W | 15.54 C34 52.34" | 13.717 | 15°00'50 I | « 1 | | LOT L e m'; TE00
1 o , Sl | e oo S oy Z
L33 | N70°34°09"W | 9.15 196 | S60°45'24"W | 31.13 €35 70.00" | 37.45 | 30°39'09” B 15 sewer T = ! \ 0 o120 | I w‘l_f” S%I g;ZZ LAND USE_AND ZORNING
) | _ \ o= ww Sn=
134 | s7656'21"W | 7.79° 197 | s0041°03"W | 31.85° ESMT_TO REMAIN ¢V ] | # 3 N ZRIOE CURRENT GENERAL PLAN  R10
O! T L S L] b < CURRENT ZONING MAP R10
135 | S7852'18"W | 2.46° 198 | N12742'25"E | 9.30’ & | % ) L XNV Z EXISTING LAND USE VACANT
Parcel Area Table APN 0479-140-014 13 © ) _ ALLEY 'I" (PRIVATE) U =3 PROPOSED LAND USE CONDOMINIUM
136 | N89"34’00"W | 31.53’ 199 | NO7°28'38"E | 3.49’ M ] o T N8I3 2W 16357 - _lle -
P —— , Parcel # | Area | PROPOSE/USE HOME TO REMAIN [ H LOT < B o S N NN /- | S FEMA FLOOD ZONE
137 | S00°22'39"W | 22.00 L100 | S07'28'38"W | 11.77 = 1 O o) P A U 5 L3 i PROJECT SITE IS LOCATED IN ZONE X (AREAS
L~ “|ox | V7
38 | sagssag | 3050 01 | 5150001 | 1600 1 19,511 RESIDENTIAL 2 — e C = ml,l}’ | © DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL
1 . 0l | il H
— ’ — ’ 5 14212 | RESIDENTIAL JONING: R5 121 L~ - R g  LoT | Bl o o CHANCE FLOOD PLAIN) PER FLOOD INSURANCE RATE
139 | S67°30°007E | 4.45 L102 | N74'59'59"E | 20.08 USE: SINGLE 1 C1 . OLE%’ - S 1l g 419 T s = MAP NO. 06065C07616G
— , — , 3 | 14,210 | RESIDENTIAL FAMILY HOME N pgE =0 St ” S YRS 3 _
L40 | N75°00°34"F 8.73 L103 | S8Y°33°327E | 32.14 | L2 {N3 —— S zog‘ i I | n 8|c\] o FIRE SPRINKLER NOTE
4 14,164 | RESIDENTIAL , —==== S\ = , | o qLe2 =zl
el e 5
— , . , 5 19,984 | RESIDENTIAL e - e M
w2 [wrsoove | | oo [vessagn | s 010584 | resteme = , o L 2 AT T 130 SEQURCUENTS. THE oo
143 | S14'59'497E | 12.85° 1106 | N29°37°12°E | 1.01° : 1 WATSON WAY 15.0° WATSON WAY E LOT G | o Lol o 0 WILL CONTAIN A FIRE SPRINKLER SYSTEM THAT WILL
by qn , - , 7 13,907 | RESIDENTIAL EMWD ESMT (PRIVATE) . [ = 189 AL 1= | BE INSTALLED TO MEET NFPA 13.
L44 | N75'0011°E | 7.73 L107 | N22°09°22"E | 10.99 — N89°05'30"W 62.14’ '\I TNB9'33'39"W  78.69' | [ 48 aa
i . ! To )
45 | Niasoaow | 1378 || Lios [ NissesE | 17.42 8 | 13851 RESDENTAL ” STREET '8’ %) Zhie - APPLICANT /DEVELOPER/PROPERTY OWNER
146 | N90'00'00"E 6.82 L109 | NOO*16'33"W | 23.19 USE: SINGLE NM # = = 1 S S L LT ~ 17 N893359°W  155.30° T = 4340 VON KARMAN AVE., SUITE 110
— — 10 15,231 | RESIDENTIAL FAMILY HOME  ~ . o IR R SRRRAIRK L0 — — —=—— | .r 3 L NEWPORT BEACH, CA 92660
47 | NOD'OO'00"E | 24.80 L110 | N53'44°29"W | 20.37 o IT T | Ls8 T © I = e S A b2 ATTN: DANA HAYNES
148 | NB937'21°W | 11.85° L1171 | NB9'33'30™W | 12.39° i 14,277 | RESIDENTIAL o |8 Gz 1 g S 154 = <) g*i 5 = DHATNESOITIV
: : ” 12558 | RESIDENTIAL HOME TO REMAN 3 | 2a | K [ :L?* [ﬁz—fiﬂ oT I [ H | ot kS °°i © = DHAYNES@CITIVESTINC.COM
o ) ” o ) » ) ' ‘z_!"‘] | N~ . | h‘; Lf‘_) ; %l - o [_,_ji <%
9 | NODE2S9E ) 3698 12 | NOOEesSE ) 98 PP BYYrS Ee—— o |y #17 : | #16 e eree | 8 #15 Y ol S #14 B 5 3 24 —TENTATIVE MAP INCLUDES THE ENTIRE CONTIGUOUS OWNERSHIP OF
) It L o] O | = | S -
150 | N89°33'39"W | 11.81° 1113 | S89°33'03"E |  6.56’ | < 2 ow. pepieaton NI H H D TR Bs ” ” j" W@ “ | 52.49 gﬁ z g% THE LAND DIVIDER OR ONLY A PORTION THEREOF
e - ) 14 | 14247 RESIDENTIAL E o R A B Sl = R S e A ] 1 e Y 2 T Z4 PLAN PREPARER
51 | NOO'26'21"E | 38.63 L114 | NOO'26'577E | 0.59 LT S ' _4nt 2| o 2! = Z ul
15 | 14,109 | RESIDENTIAL APN 0479-140-0135 | — o = - Frs SO T, LSRR & S s O F e ] J| NS BLUE ENGINEERING AND CONSULTING, INC
o s ” ) o s ” ) ’ |_ _________ _L_’E__ __;__j — — — ~N— — JAL - - T j-r .
152 | NB9'33'39"W | 3.04 1115 | S89°33'03"E | 13.71 N8 33 D3W 5373 == E - S e g N e e e e — gy m—— e ———p ——— == = 9320 BASELINE RD., STE. D
— ’ — 16 13.875 | RESIDENTIAL BLSI23W N89°33'23"W  97.90 1 NBU'33'22'W_ 119.44° = | NBY'3324'W  126.57°) - __—N89'33 23"W 152.46)F WAY | RANCHO CUCAMONGA, CA 91701
153 | NOO'26'217E | 38.67 L116 | NOO'26'57"E | 32.26 » = — == e p—— —T— T—— . - - = et s w— ATTN: ANGEL CESAR
. , . , 17 13,914 | RESIDENTIAL : = —— == e — =l —— - ?—-:——;'_—:-—?-:— 74_?_—:_I?—T_—_—?Lf——7——‘7—\—;7——1——%——7 909-248-6557
Lo4 | N9or0000'W | 2.00 LTT7 ] S89°33035°E | 2.51 N—— EXISTING RIGHT OF WAY 2= PROPOSED RIGHT OEWAY —— —— — — — — ===+ ANGEL@BLUECIVILENG.COM
. ) . , 18 14,039 | RESIDENTIAL L
155 | S0022'39"W | 52.94 1118 | NOO'28'29E | 15.16 | & x STATEMENT
19 13,741 | RESIDENTIAL | © 7 =
156 | S89°33'39E | 12.02° L119 | S89°33°07"E | 11.83 2 a2 g g, g ] 7 PROPOSED FULL DEPTH ASPHALT EXISTING EDGE OF ASPHALT
20 13,745 | RESIDENTIAL LIMITS OF IMPROVEMENTS =TS — e e — TENTATIVE TRACT MAP INCLUDES THE ENTIRE
57 | NOD'26'00"E | 15.95° 1120 | N89'33'07"W | 17.82' : TIE INTO EXISTING (TYP.) Li | ;o PROPOSED GRIND AND CONTIGUOUS OWNERSHIP OF THE LAND DIVIDER OR
21 14,451 | RESIDENTIAL % / y&i OVERLAY ONLY 7 ONLY A PORTION THEREOF.
158 "33'39” 91 L121 "26°21” 50’
Rl B i e DATE OF PREPARATION MARCH 11, 2021
,,, , S , 22 13,691 | RESIDENTIAL PEN21-0147
159 | S0029'14™W | 17.30 1122 | S00°34°08™W | 45.00 =
L60 | N60'05°20"W | 20.28 L123 | S89°33'58"E | 13.50' 2 7,168 | RESIDENTIAL Parcel Area Table
— , — , Parcel Area Table T, o inoori ClTY OF MORENO VALLEY
161 | N29°54'40"E | 33.50 L1124 | NB9'33'58"W | 13.50 Parcel # | Area | PROPOSE/USE o : | oot Engineering
o s » s o s ” ) PG rcel Are(] PROPOSE USE 1:480 8 .
L62 | S60°05'207E | 25.49 L125 | S44°33'30"E | 22.97 Parcel Area Table D 302 | MISCELLANEOUS LOT # / ? Consulting, Inc —|——|—M
65 | neeorssmy | 3400 196 | saroriaw | 30 Parcel Areq | PROPOSE/USE LOT A | 12,380 | OPEN SPACE/RECREATION
# / E 13,173 | MISCELLANEOUS LOT LEGEND UNDER THE SUPERVISION OF: COTTONWOOD VILLAGE sneeT 1 oF 10
STREET A’ | 1,691 | PRIVATE STREET F 450 | MISCELLANEOUS LOT LOT B | 7,080 | OPEN SPACE/RECREATION oo om ACCESSIBLE ROUTE
———————— PROPERTY LINE TTM 34544 CITY 1D No
STREET ’B’ | 5,208 | PRIVATE STREET G 2,458 | MISCELLANEQUS LOT LOT C | 3,880 | OPEN SPACE/RECREATION |  _—______ LIMITS OF IMPROVEMENTS ANGEL CESAR DATE
RCE 87222 APN. 479-140-022 DATE PREPARED MARCH 11, 2021




LEGEND DESCRIPTION — 9.39 ACRES M/L IN LOT 6 BLK 73 MB 011 / 011 SB BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO.

TENTATIVE TRACT MAP 34544

FOR CONDOMINIUM PURPOSES
CITY OF MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA

APN: 0479-140-022

60
FIR AVE.
.
- > -
% = W|EUCALYPTUS AVE.
= 6, (@]
< T =
2 % é 50.5' BUILDING VARIES BUILDING
<|DRACAEA AVE.
~ T0 BUILDING r ~. FACE TO BUILDING FACE —
P e
ya R COTTONWOOD AVE
PROJECT =] MIN. 1% L = = L MIN. 1% =
LOCATION e
BAY AVE. , SECTION A l SECTION 'B’ iil: ROLLED CURB
20 PRVAIE STREET A RIBBON CURB 26" PRIVATE STREET & GUTTER
SCALE 1" = 10 SCALE 1" = 10’
SIDWALK 6” CURB .
VICINITY MAP % GUTTER 6" CURB SIDWALK
N.T.S.
30.83' MIN. BUILDING W/LY . E/LY
R/W ’ ’ R/W
~J FACE TO BUILDING FACE - / 30 30 / PROJECT
24’ ROAD . o 12’ SITE
e 4 | | 0
| PR. SDWK | | PR. SDWK
- ] N
MIN. 1% |
7 ’ | L J_I
SECTION "C’ WATSON_WAY
ROLLED CURB 24’ PRIVATE ALLEY RIBBON CURB MINIMUM T.. = 6
& GUTTER SCALE 1" = 10’ SCALE 1" = 10’
PROJECT w/LY E/LY PR EX
SITE R/W 30' ¢ 30' R/W N/LY N/LY S/LY
| | ’ R/W R/W 40’ ¢ 44’ R/W
, : ; 12 , PROJECT 4 , , , :
5.5 18 18 | 5.5 SITE 7 33 32 ] 12
EX. SDWK | EX. SDWK 6 | | 18 b SRNDAOVERTEY| ‘
2 EX. sowk| | | ONLY
PATRICIA LANE

MINIMUM T.I. = 6
SCALE 1" = 10’

COTTONWOOD AVE.
MINIMUM T.I. = 9
SCALE 17 = 10’

NOTE: PAVEMENT REHABILITATION WILL BE REQUIRED CURB—TO—CURB BETWEEN AND ALONG THE PROJECT FRONTAGE. THIS
MAY REQUIRE REMOVAL AND REPLACEMENT OF EXISTING PAVEMENT BASED ON PAVEMENT CORE SAMPLES. AS A MINIMUM, A

1.5 INCH MIN. GRIND AND OVERLAY (FINAL CAP) SPECIFIED BY AS PG 64—16 RHMA WILL BE REQUIRED.

R=1/2"

10"

—
(9]

2'—g"

CONTROL LINE
PER PLAN

AL ALLEY WIDTH
MEASURED TO PL

AC PWMT
[ R=3/8"
P PER PLAN

~

ROLLED CURB & GUTTER DETAIL
SCALE: NOT TO SCALE

—
o

PL v
ALLEY | 12
WDTH |

]
]

CONTROL LINE
PER PLAN

NS
o
8"

#4 BARS (CONT.)

PCC PER SSPWC SPECIFICATION
201-1.1.2 (520-C—-2500)

RIBBON CURB

SCALE: NOT TO SCALE
PER DETAIL

DATE OF PREPARATION MARCH 11, 2021

PEN21-0147

B LU Eﬁhgiheerihg
&

Consulting, Inc

cliry O MORENO VALLEY

UNDER THE SUPERVISION OF:

ANGEL CESAR
RCE 87222

DATE

TTM SECTIONS

COTTONWOOD VILLAGE
TTM 34544

APN. 479-140-022 DATE PREPARED MARCH 11, 2021

sHEeT 2 oF 10

CITY ID No



60

FIR AVE.

EUCALYPTUS AVE.

INDIAN| ST.

PERRIS BLVD.
KITCHING| ST.

DRACAEA AVE.

COTTONWOOD AVE

PROJECT

LOCATION

BAY AVE.

VICINITY MAP
N.T.S.

BIOFILTRATION ANALYSIS

APN 0479-

152-001

NAME  AREA (SF)  BASE ELEVATION (FT)  DIMENSIONS (L' x W)
A 425 1586.49 25" x 17°
B 600 1585.34 25" x 24’
C 575 1584.17 25" x 23’
D 497 1584.12 275 x 18’
E 1,370 1583.56 45' x 30.5'
F 1,122 1584.81 34" x 33
G 928 1584.09 32" x 29°
H 2,386 1582.57; 1582.21 32' x 34.5"; 38 x 33.5'
| 310 1583.93; 1584.10 12" x 105 19’ x 10’
K 1980 1582.54 6 X 330’
OVERFLOW
STRUCTURE \  VARIES
2’ | 2"MINIMUM | 2’
4:1 A
23" MUTTH R
LAYER
0 Tl g«
3/4” GRAVEL o 0
/ =
6” UNDERDRAIN G2
R
BIORETENTION TYPICAL SECTION
N.T.S.
LOT AREA COVERAGE FLOOR AREA RATIO
LOT # LOT (Sq. Ft.) B”"?'Srf ?t‘f;"”e % LOT # LOT (Sq. Ft.) B“'('g'qrngtTf)’tO' %
1 15510.7 5301.2 34 1 15510.7 10602.5 68
2 14211.7 5301.3 37 2 14211.7 10602.5 75
3 1420.1 5301.2 37 3 14210.1 10602.5 75
4 14164.2 5301.2 37 4 14164.2 10602.5 75
5 19983.9 5301.2 27 5 19983.9 10602.5 53
6 13844.5 5085.4 37 6 13844.5 10170.7 73
7 13907.1 5085.4 37 7 13907.1 10170.8 73
8 13830.6 5085.9 37 8 13830.6 10170.8 74
9 16468.6 5301.4 32 9 16468.6 10602.7 64
10 15231.2 5301.0 35 10 15231.2 10601.9 70
11 14277.0 5305.0 37 11 14277.0 10609.9 74
12 14505.7 5301.2 37 12 14505.7 10602.5 73
13 14415.4 5301.2 37 13 14415.4 10602.5 74
14 14241.0 5301.2 37 14 14241.0 10602.5 74
15 14109.3 5280.9 37 15 14109.3 10561.8 75
16 13874.8 5085.4 37 16 13874.8 10170.8 73
17 14198.2 5245.3 37 17 14198.2 10170.8 74
18 14039.4 5085.4 36 18 14039.4 10170.8 72
19 13740.8 5085.4 37 19 13740.8 10170.8 74
20 13744.9 5085.4 37 20 13744.9 10170.8 74
21 14450.7 5085.4 35 21 14450.7 10170.8 70
22 13691.5 5085.4 37 22 13691.5 10170.8 74
23 13772.3 5085.4 37 23 13772.3 10170.8 74
24 7452.8 2413.6 32 24 7452.8 4827.2 65
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DETAILED PROJECT DESCRIPTION

PROPOSED DEVELOPMENT OF 92 ATTACHED
MULTIFAMILY HOMES WITH A MANAGER APARTMENT
ABOVE OFFICE. A TOTAL OF 23 BUILDINGS WILL BE
PROPOSED.

AREA AND DENSITY

GROSS ACREAGE 9.4 ACRES
TOTAL NO. OF UNITS CREATED 93

DENSITY 9.89 U/AC
PARKING

2 CAR GARAGE PER UNIT
ON STREET PARKING PER CITY OF MORENO VALLEY
GUEST PARKING

FLOOD HAZARD

THE SUBJECT TRACT OUTSIDE THE 500 YEAR ZONE X
FLOOD PLAIN. FLOOD INSURANCE PANEL NO. 065074

0025a. THE SUBJECT TRACT IS WITHIN THE

SUNNYMEAD MASTER DRAINAGE PLAN AND SERVED BY

LINE ”S-2”
SCHOOL
MORENO VALLEY UNIFIED SCHOOL DISTRICT

THOMAS BROTHERS GUIDE

PAGE 717 G-4, 2005 EDITION

LAND USE AND ZONING

CURRENT GENERAL PLAN R10
CURRENT ZONING MAP R10
EXISTING LAND USE VACANT
PROPOSED LAND USE CONDOMINIUM

FEMA FLOOD ZONE
PROJECT SITE IS LOCATED IN ZONE X (AREAS
DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL

CHANCE FLOOD PLAIN) PER FLOOD INSURANCE RATE

MAP NO. 06065C0761G

FIRE SPRINKLER NOTE

EACH BUILDING WILL CONTAIN A FIRE SPRINKLER
SYSTEM THAT WILL BE INSTALLED TO MEET NFPA
REQUIREMENTS.

APPLICANT /DEVELOPER/PROPERTY OWNER

13R

COTTONWOOD 939

4340 VON KARMAN AVE., SUITE 110
NEWPORT BEACH, CA 92660

ATTN: DANA HAYNES
949-705-0408
DHAYNES@CITIVESTINC.COM

—TENTATIVE MAP INCLUDES THE ENTIRE CONTIGUOUS OWNERSHIP OF

THE LAND DIVIDER OR ONLY A PORTION THEREOF-

PLAN PREPARER

BLUE ENGINEERING AND CONSULTING, INC
9320 BASELINE RD., STE,. D

HO CUCAMONGA, CA 91701

ATTN: ANGEL CESAR

909-248-6557
ANGEL@BLUECIVILENG.COM

TENTATIVE TRACT MAP 34544 =
FOR CONDOMINIUM PURPOSES
CITY OF MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA
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WA TER QUALITY MANAGEMENT PLAN EXHIBIT S
T == FIR AVE.
5 = | )
= > —|EUCALYPTUS AVE,
= = = 2 -
= = 5
o —
o 0 o 40 80 Z|DRACAEA AVE.
i  — i iFee
SCALE 1" =40'
1 COTTONWOOD AVE.
PROJECT
LOCATION
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VICINITY  MAP
N.T.S.
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i — S
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#20 0 & SCALE 1" = 3’
| L5
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: ENGINEERED SOIL MEDIA REQUIREMENTS
THE ENGINEERED SOIL MEDIA SHALL BE COMPRISED OF 85 PERCENT MINERAL

COMPONENT AND 15 PERCENT ORGANIC COMPNENT, BY VOLUME, DRUM MIXED PROR
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

BIOFILTRATION ANALYSIS

PERCENT RANGE COMPONENT
C 6,30
NAME AREA (SF) DIMENSIONS (L' x W) B - u 70-80 SAND
A 425 25 x 17 WATSON WAY 15=20 SILT
B 600 25" x 24’ PRIVA ) 5-10 CLAY
C 575 25" x 23 b — —
D 497 275 x 18 o 1582.C BIO 'H'k
- E NOTE: LANDSCAPING AND IRRIGATION PER LANDSCAPE PLANS
2 1,370 45 x 30.5° ALLEY ' (PRIVATE)- .
F 1,122 34 x 33 b = e — —
G 928 32" x 29 LEGEND
i 2,386 32° x 345 38 x 335
| 310 127 x 10, 19" x 10’
PROJECT BMP RATIOS | #14 . m—m w m—DRAINAGE MANAGEMENT AREA (DMA)
1 27 —  gss "SEWER MAIN
NAME AREA (SF) LANDSCAPE AREA (SF)  RATIO (%)  IMPERVIOUS AREA RATIO (%) - b | .
A 18,108 4,890 27 13,218 73 il e S ——— = = ' DOMESTIC WATER
C 25,788 7,879 31 17,909 69 T T e 1 _ — 1ES =
E 63,050 13,036 21 50,004 79 A= BIO K (5822 | I - CENTERLING
F 50,029 14,065 28 35,964 72 65,658/ X , ,
c 41,651 12.424 30 29,927 70 B Ot ADD 1" WIDE CURB CUT EVERY 10 EXISTNG STORM e FLOW LINE
H 123,523 34,014 27 89,839 73 - — — _— = - " DRAIN'INLET TO BE
| 7,280 3920 54 3,360 46 _/m STORM (+589 RELO'ATED/REMODELED. O MANHOLE
J 16,300 4,500 28 11,800 72 DRAIN INLET TO BE
’ ’ ’ s TN EEE S e .
K 55,658 0 0 55,658 100 . 7 o - '-REEWATEWRMDEET), el I R e — . e EEe mn e e EEn e e EEe mmn EEe e — J . @ DIRECTIONAL FLOW ARROW
)
NCE ANALYSIS 5770 ® BIOFILTRATION TRENCH
_ Y LLv L
SITE UNTIL BELOW AGENCY IS NOTIFED /
* 36” SOIL FILTER MEDIA
OF INTENTION TO GRADE OR EXCAVATE. NAME AREA (SF) i c DMA AREA Ve BMP Aorovoes VeRoVDED
DMA A 18,108 0.81 0.61 11,066.9 608.7 BIO 'A' 425 SF 624.75 C.F. NDSCAPE AREA DATE OF PREPARATION MARCH 11, 2021
DMA B 25,945 0.81 0.61 15,856.5 872.1 BIO 'B° 600 SF 882 C.F. PEN21-0147
DMA C 25,788 0.79 0.59 15,155.3 833.5 BIO 'C’ 575 SF 845.3 CF.
DMA D 13,798 0.80 0.60 8,269.1 454.8 BIO 'D’ 497 SF 730.5 C.F.
DMA E 63,050 0.86 0.67 42,526.5 2,339 BIO 'E 1,370 SF 2,436.8 C.F. ﬁLU EEngineering C]TY OF MORENO VA LLEY
DMA F 50,029 0.80 0.60 29,982.2 1,649 BO ' 1,122 SF 1,660.5 C.F. &
DMA G 41,651 0.79 0.59 24,477.9 1,346.3 BIO ‘G’ 928 SF 1,376.4 C.F. Consulting, Inc WQMP
811 or DMA H 123,523 0.81 0.61 75,492.1 41521 BIO 'H 2,386 SF 4,270 C.F. NOER e SUPERVISON OF sHEET 6 oF 10
1-800—422—4133 DMA | 7,280 0.62 0.42 3,090.6 170 BIO " 310 SF 443.3 CF. ' COTTONWOOD VILLAGE
2 Working Davs Before You Di DMA J 16,300 0.81 0.61 9,961.9 547.9 CITY ID No
g Ly L DMA K 55,658 1.00 0.89 49646.9 27306  BIO 'K’ 1,980 SF 2732.4 C.F. ANGEL CESAR DATE TTM 34544
WWW.CALL811.COM RCE 87222 APN. 479-140-022
TOTAL REQUIRED 15,704 CF 16,000 C.F. TOTAL PROVIDED - DATE PREPARED MARCH 11, 2021
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GeoTek, Inc.
710 E. Parkridge Avenue, Suite 105, Corona, California 92879-1097
(951) 710-1160 Office (251) 710-1167 Fax www.geotekusa.com

June 30, 2014
Project No. |165-CR3
Frontier Enterprises
8300 Utica Avenue, Suite 300
Rancho Cucamonga, California 91730

Attention: Mr. Daniel Pocius

Subject: Infiltration Evaluation
Proposed Residential Development
Tentative Tract Map No. 34544
City of Moreno Valley, Riverside County, California

Reference: Riverside County Flood Control and Water Conservation District (RCFCWCD), 201 I,
“Design Handbook for Low Impact Development Best Management Practices.”

Dear Mr. Pocius:

As requested and authorized, GeoTek, Inc. (GeoTek) has performed an infiltration
evaluation at the subject property. This report presents the results of the double-ring
infiltrometer testing, and provides recommendations from a geotechnical standpoint for a
design infiltration rate.

The subject project site (Tentative Tract Map No. 34544) is located adjacent to and to the
north of Cottonwood Avenue, approximately 1,000 feet east of Perris Boulevard, in the City of
Moreno Valley, Riverside County, California. The project site is currently vacant land.

One (I) excavation was dug with a backhoe, to a depth of about five (5) feet below existing
grade in the area of the proposed basin in the southeastern portion of the project site area
(see Figure 1). A double-ring infiltrometer test was performed within the excavation (I-1) by a
representative from our firm on June 28, 2014 in general conformance with ASTM D 3385 and
the Riverside County Flood Control and Water Conservation District Design Handbook for Low Impact
Development Best Management Practices (RCFCWCD, 201 I).
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FRONTIER ENTERPRISES Pro]ect No. 1165-CR3
Infiltration Evaluation June 30, 2014
TTM No. 34544, City of Moreno Valley, Riverside County, California Page 2

The double-ring infiltrometer test resulted in an infiltration rate of 0.3 inches per hour after
the infiltration rate had generally stabilized. The attached Figure | shows the approximate
location of the infiltration test. A copy of the double-ring infiltrometer test field data is
included at the back of this report.

Over the lifetime of the storm water disposal areas, the infiltration rates may be affected by silt
build up and biological activities, as well as local variations in near surface soil conditions. An
appropriate factor of safety no less than 2.0 should be applied to the measured infiltration rate
based on the suitability of the underlying soils for infiltration and the infiltration design.

LIMITATIONS

The materials observed on the project site appear to be representative of the area; however,
soil materials vary in character between excavations and natural outcrops or conditions
exposed during site construction. Site conditions may vary due to seasonal changes or other
factors.  GeoTek, Inc. assumes no responsibility or liability for work, testing or
recommendations performed or provided by others.

Our conclusions and recommendations are professional opinions that are limited to the extent
of the available data. Observations during construction are important to allow for any change
in recommendations found to be warranted. These opinions have been derived in accordance
with current standards of practice and no warranty is expressed or implied. Standards of
practice are subject to change with time.

GEOTEK



FRONTIER ENTERPRISES Pro]ect No. 1165-CR3
Infiltration Evaluation June 30, 2014
TTM No. 34544, City of Moreno Valley, Riverside County, California Page 3

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

Respectfully submitted,
GeoTek, Inc.

CANAT

Edward H. LaMont
CEG 1892, Exp. 07/31/16
Principal Geologist

Attachments: Figure | — Infiltration Test Location Map
Infiltration Test Field Data

Distribution:  (l) Addressee via email

G:\Projects\I 151 to 1200\1 | 65CR3 Frontier Enterprises Moreno Valley 79\Infiltration\Infiltration Revised\l | 65CR3
Infiltration Evaluation TTM 34544.doc
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GeoTek, Inc.
710 E. Parkridge Avenue, Suite 105, Corona, California 92879-1097

(951) 710-1160 Office (951) 710-1167 Fax www.geotekusa.com

GEOTEK

April 10,2014
Project No. | 165-CR3

Frontier Enterprises
8300 Utica Avenue, Suite 300
Rancho Cucamonga, California 91730

Attention: Mr. Daniel Pocius

Subject: Geotechnical Evaluation
Proposed Single-Family Residential Development
APN 479-140-022

City of Moreno Valley, Riverside County, California

Dear Mr. Pocius:

We are pleased to provide herein the results of our Geotechnical Evaluation for the
subject project located in the City of Moreno Valley, Riverside County, California. This
report presents the results of our evaluation and discussion of our findings. In our
opinion, site development appears feasible from a geotechnical viewpoint.  Site
development and grading plans should be reviewed by this firm as they become available, as
it will be necessary to provide appropriate recommendations for intended specific site
development as those plans become refined.

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

Respectfully submitted,
GeoTek, Inc.

CLAAATC

Edward H. LaMont Edmond Vardeh

CEG 1824, Exp. 07/31/14 RCE 56992, Exp. 06/30/15
Principal Geologist Project Engineer
Distribution: (1) Addressee via email

G:\Projects\| |51 to 1200\ |65CR3 Frontier Enterprises Moreno Valley 79\Geo\l |65CR3 Geotechnical Evaluation APN 479-140-
022 Moreno Valley.doc
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FRONTIER ENTERPRISES Pro]ect No. 1 165-CR3
Geotechnical Evaluation April 10, 2014
APN 479-140-022, Moreno Valley, California Page |

I. PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to evaluate the general geotechnical conditions on the site.
Services provided for this study included the following:

= Research and review of available geologic and geotechnical data, and general
information pertinent to the site,

= Site exploration consisting of the excavation, logging and sampling of four (4)
exploratory borings by a geologist from our firm,

= Laboratory testing of soil samples collected during the field investigation,
= Review and evaluation of site seismicity, and

= Compilation of this geotechnical report which presents our findings and a general
summary of pertinent site geotechnical conditions relevant for site development.

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT

2.1 SITE DESCRIPTION

The subject project site is located north of Cottonwood Avenue, west of Patricia Lane and
south of the terminus of Tacoma Drive and Bencliff Drive in the City of Moreno Valley,
Riverside County, California (see Figure |). The square-shaped property is comprised of
roughly 9.39 acres of vacant land. The property is bounded by existing residential development
to the north and west, Cottonwood Avenue to the south and Patricia Lane and residential
development to the east.

The site is relatively flat with total relief across the site on the order of roughly five (5) feet,
with surface drainage generally directed toward the south. Topographically, the property
ranges from approximately 1,588 to approximately 1,593 feet above mean sea level (msl).
Figure 2, to the rear of the text of this report, shows historic topographic contours of the site
and site area.

2.2 PROPOSED DEVELOPMENT

It is our understanding that proposed development will consist of single-family residential
structures and associated streets. For this evaluation it was assumed that the structures will
be one (l)- to two (2)-story, wood-framed residences situated atop slab-on-ground

L=
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APN 479-140-022, Moreno Valley, California Page 2

foundations. As site development planning progresses and plans become available, the plans
should be provided to GeoTek for review and comment.

3. FIELD EXPLORATION AND LABORATORY TESTING

3.1 FIELD EXPLORATION

Field exploration was conducted on March 24, 2014 and consisted of excavating four (4)
exploratory borings, one () to a maximum depth of approximately 50 feet. Approximate
locations of the exploratory borings are shown on the Boring Location Map (see Figure 3). A
geologist from our firm logged the excavations and collected samples for use in the laboratory
testing. The logs of the exploratory borings are included in Appendix A.

3.2 LABORATORY TESTING

Laboratory testing was performed on selected soil samples collected during the field
exploration. The purpose of the laboratory testing was to help confirm the field classification
of the soil materials encountered and to evaluate their physical and chemical properties for use
in the engineering design and analysis. Results of the laboratory testing program, along with a
brief description and relevant information regarding testing procedures, are included in
Appendix B.

4. GEOLOGICAND SOILS CONDITIONS

4.1 REGIONAL SETTING

The subject property is situated in the Peninsular Ranges geomorphic province. The Peninsular
Ranges province is one of the largest geomorphic units in western North America. Basically, it
extends roughly 975 miles from the north and northeasterly adjacent the Transverse Ranges
geomorphic province to the tip of Baja California. This province varies in width from about 30
to 100 miles. It is bounded on the west by the Pacific Ocean, on the south by the Gulf of
California and on the east by the Colorado Desert Province.

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.
Several major fault zones are found in this province. The Elsinore Fault zone and the San
Jacinto Fault zones trend northwest-southeast and are found in the near the middle of the
province. The San Andreas Fault zone borders the northeasterly margin of the province.
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More specific to the subject property, the site is located in an area geologically mapped to be
underlain by Quaternary age alluvium (Dibblee, 2003). No faults are shown in the immediate
site vicinity on the maps reviewed for the area.

4.2 GENERAL SOIL CONDITIONS

A brief description of the earth materials encountered during our subsurface exploration is
presented in the following section. Based on our site reconnaissance, field observations, our
exploratory excavations and review of published geologic maps the subject site area is locally
underlain by alluvial deposits. Although not encountered during our subsurface exploration,
localized accumulations of undocumented artificial fill materials may exist onsite.

4.2.1 Alluvium

Alluvial deposits were observed to underlie the project site at the explored locations. The
alluvial deposits encountered generally consist of sand, silty sand and clayey sand, which is

mostly gray brown to red brown, dry to slightly moist, and medium dense to dense (see logs in
Appendix A).

Based on the results of the laboratory testing performed on a sample of the near surface onsite
materials, these near surface alluvial materials indicated a “low” expansion potential (21<EI<50)
when tested and classified in accordance with ASTM D 4829. It is likely that most of the onsite
materials encountered during grading and construction will have a “very low” to “low”
expansion potential. Test results are shown in Appendix B.

4.3 SURFACE WATER AND GROUNDWATER

4.3.1 Surface Water

Surface water was not observed during our site visit. If encountered during earthwork
construction, surface water on this site is the result of precipitation or possibly some minor
surface run-off from immediately surrounding properties. Overall site area drainage is
generally in a southerly direction, as directed by site topography. Provisions for surface
drainage will need to be accounted for by the project civil engineer.

4.3.2 Groundwater

Groundwater was encountered in one () of our exploratory excavations (Boring B-1) at a
depth of approximately 3| feet below ground surface (bgs) (see logs in Appendix A). Perched
groundwater or localized seepage can occur due to variations in rainfall, irrigation practices,
and other factors not evident at the time of this investigation
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4.4 FAULTING AND SEISMICITY

The geologic structure of the entire southern California area is dominated mainly by
northwest-trending faults associated with the San Andreas system. The site is in a seismically
active region. No active or potentially active fault is known to exist at this site nor is the site
situated within an “Alquist-Priolo” Earthquake Fault Zone or a Special Studies Zone (CGS, 1974;
Bryant and Hart, 2007). No faults are identified on geologic maps readily available and
reviewed by this firm for the immediate study area. The County of Riverside has designated
the site as having a “low” potential for liquefaction, as being “susceptible” to subsidence and not
within 2 mile of a Riverside County designated fault zone.

4.4.1 Seismic Design Parameters

The site is located at approximately 33.9255 Latitude and -117.2231 Longitude. Site spectral
accelerations (Ss and Si), for 0.2 and 1.0 second periods for a Class “D” site, were determined
from the USGS Website, Earthquake Hazards Program, U.S. Seismic Design Maps for Risk-
Targeted Maximum Considered Earthquake (MCEg) Ground Motion Response Accelerations
for the Conterminous 48 States by Latitude/Longitude. The results are presented in the
following table:

SITE SEISMIC PARAMETERS

g’lsapped 0.2 sec Period Spectral Acceleration, 1.663g
;’Ilapped 1.0 sec Period Spectral Acceleration, 0.724g
Site Coefficient for Site Class “D”, Fa 1.0
Site Coefficient for Site Class “D”, Fv 1.5
Maximum Considered Earthquake Spectral 1.663g
Response Acceleration for 0.2 Second, SMms '
Maximum Considered Earthquake Spectral 1.087g
Response Acceleration for 1.0 Second, SMmi )

5% Damped Design Spectral Response 1.109
Acceleration Parameter at 0.2 Second, Sbs ’

5% Damped Design Spectral Response 0.724
Acceleration Parameter at | second, SDI g

4.5 LIQUEFACTION/SEISMIC SETTLEMENT

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-
induced ground motion, create excess pore pressures in relatively cohesionless soils. These
soils may thereby acquire a high degree of mobility, which can lead to lateral movement,
sliding, consolidation and settlement of loose sediments, sand boils and other damaging
deformations. This phenomenon occurs only below the water table, but, after liquefaction has
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developed, the effects can propagate upward into overlying non-saturated soil as excess pore
water dissipates.

The factors known to influence liquefaction potential include soil type and grain size, relative
density, groundwater level, confining pressures, and both intensity and duration of ground
shaking. In general, materials that are susceptible to liquefaction are loose, saturated granular
soils having low fines content under low confining pressures.

The liquefaction potential on this site is considered to be low due to the dense nature of the
underlying materials and overall material types.

4.6 OTHER SEISMIC HAZARDS

Evidence of ancient landslides or slope instabilities at this site was not observed during our
investigation as the topography of the site is relatively flat. Thus, the potential for landslides is
considered negligible.

The potential for secondary seismic hazards such as seiche and tsunami are considered to be
remote due to site elevation and distance from an open body of water.

5. CONCLUSIONS AND RECOMMENDATIONS

5. GENERAL

Development of the site appears feasible from a geotechnical viewpoint.  Specific
recommendations for site development provided herein will need to be further evaluated
when development plans are provided for our review.

5.2 EARTHWORK CONSIDERATIONS

5.2.1 General

Earthwork and grading should be performed in accordance with the applicable grading
ordinances of City of Moreno Valley, the 2013 California Building Code (CBC), and
recommendations contained in this report. The Grading Guidelines included in
Appendix C outline general procedures and do not anticipate all site specific situations.
In the event of conflict, the recommendations presented in the text of this report
should supersede those contained in Appendix C.
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5.2.2 Site Clearing and Preparation

Site preparation should start with demolition/razing of any existing improvements and
removal of deleterious materials and vegetation. These materials should be properly
disposed of offsite. Any existing underground improvements, utilities and trench backfill
should also be removed or be further evaluated as part of site development operations.

5.2.3 Remedial Grading

Prior to placement of fill materials, the upper loose and compressible materials should
be removed for structural site areas. Additionally, all undocumented artificial fill
materials should be removed for structural site areas (if encountered). The lateral
extent of removals beyond the outside edge of all settlement sensitive
structures/foundations should minimally be equivalent to that vertically removed.
Depending on actual field conditions encountered during grading, locally deeper and/or
shallower areas of removal may be necessary.

Removal depths a minimum of four (4) feet across the site are recommended. At a
minimum, removal bottoms in alluvial areas should extend down to relatively uniform
material which is not visibly porous. Removal bottoms should also be tested to have a
minimum in-place relative compaction of at least 85%.

At a minimum, any proposed cut lots and the cut portion(s) of any transition building
pad areas should be overexcavated a minimum of three (3) feet below existing grades or
a minimum of one (l) foot below the bottom of the deepest proposed footing,
whichever is deeper, if not already mitigated by the removal recommendations provided
above. Overexcavations should extend a minimum of five (5) feet outside the proposed
building envelope(s), or at a |:| projection to a suitable removal bottom. The intent of
the recommended overexcavation is to support the improvements on engineered fill
with relatively uniform engineering characteristics and decrease the potential for future
differential settlement.

The bottom of all removals should be scarified to a minimum depth of eight (8) inches,
brought to at or above optimum moisture content, and then compacted to minimum
project standards prior to fill placement. The remedial excavation bottoms of should be
observed by a GeoTek representative prior to scarification. The resultant voids from
remedial grading/overexcavation should be filled with materials placed in accordance
with Section 5.2.4 Engineered Fill of this report.
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5.2.4 Engineered Fill

Onsite materials are generally considered suitable for reuse as engineered fill provided
they are free from vegetation, roots, and rock/concrete or hard lumps greater than six
(6) inches in maximum dimension. The earthwork contractor should have the proposed
excavated and stockpiled materials to be used as engineered fill at this project approved
by the soils engineer prior to placement.

Engineered fill materials should be moisture conditioned to above optimum moisture
content and compacted in horizontal lifts not exceeding eight (8) inches in loose
thickness to a minimum relative compaction of 90% as determined in accordance with
laboratory test procedure ASTM D 1557.

If fill is being placed on slopes steeper than 5:1 (h:v), the fill should be properly benched
into the existing slopes and a sufficient size keyway shall be constructed in accordance
with the recommendations of the soils engineer.

5.2.5 Excavatability and Oversized Materials

The alluvial materials should excavate easily using conventional heavy equipment in
good working condition and modern earthmoving methods. Oversized materials
(larger than six (6) inches in dimension) were not encountered during this investigation
and are not anticipated to be encountered during rough grading. If encountered,
placement of such materials may require special handing. No oversized rocks should be
placed within the building footprint or street areas. Oversized materials may be placed
in open space, landscape areas, if acceptable to the local agency. Alternatively, the
rocks should be reduced in size, removed from the site, or handled as discussed in
Appendix C.

Additional recommendations may be necessary based on exposed conditions during
earthwork construction. General grading guidelines are included in Appendix C at the
back of this report.

5.2.6 Shrinkage and Subsidence

Several factors will impact earthwork balancing on the site, including shrinkage,
subsidence, trench spoil from utilities and footing excavations, as well as the accuracy of
topography.

Shrinkage and subsidence are primarily dependent upon the degree of compactive effort
achieved during construction, depth of fill and underlying site conditions. For planning
purposes, a shrinkage factor of up to 5 to 10 percent may be considered for the
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materials requiring removal and recompaction.  Subsidence on the order of

approximately 0.| foot may occur. Site balance areas should be available in order to
adjust project grades, depending on actual field conditions at the conclusion of site
earthwork construction.

5.2.7 Trench Excavations and Backfill

Temporary excavations within the onsite materials should be stable at I:1 inclinations
for short durations during construction, and where cuts do not exceed |0 feet in
height. Temporary cuts to a maximum height of 4 feet can be excavated vertically.

Trench excavations should conform to Cal-OSHA regulations. The contractor should
have a competent person, per OSHA requirements, on site during construction to
observe conditions and to make the appropriate recommendations.

Utility trench backfill should be compacted to at least 90% relative compaction (as
determined per ASTM D 1557). Under-slab trenches should also be compacted to
project specifications. VWhere applicable, based on jurisdictional requirements, the top
12 inches of backfill below subgrade for road pavements should be compacted to at
least 95 percent relative compaction. Onsite materials may not be suitable for use as
bedding material, but should be suitable as backfill provided particles larger than 6+
inches are removed.

Compaction should be achieved with a mechanical compaction device. Ponding or
jetting of trench backfill is not recommended. If backfill soils have dried out, they
should be thoroughly moisture conditioned prior to placement in trenches.

5.3 DESIGN RECOMMENDATIONS

5.3.1 Foundation Design Criteria

Preliminary foundation design criteria, in general conformance with the 2013 CBC, are
presented herein. These are typical design criteria and are not intended to supersede the
design by the structural engineer.

Based on the results of our recent testing, the anticipated onsite soils near subgrade may be
preliminary classified as having an expansion potential “low” (21<EI< 50) in accordance with
ASTM D 4829. Presented below are foundation design parameters for the proposed single-
family residences.
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Foundations should be designed in accordance with the 2013 California Building Code (CBC).

Additional testing of the soils should be performed during construction to evaluate the as-

graded conditions.
conditions.

Final foundation recommendations will be based on the as-graded soils

MINIMUM DESIGN REQUIREMENTS

DESIGN PARAMETER

0<EI<20

21<EI<50

Foundation Depth or Minimum
Perimeter Beam Depth (inches
below lowest adjacent grade)

One-Story Exterior Footing — 12”
One-Story Interior Footing — 12”
Two-Story Exterior Footing — 18”
Two-Story Interior Footing — 18”

One-Story Exterior Footing — 12”
One-Story Interior Footing — 12”
Two-Story Exterior Footing — 18”
Two-Story Interior Footing — 18”

Minimum Slab Reinforcing

24” on-center, placed in the
middle 1/3 of the slab

- : ) One-Story - 12” One-Story - 12”
Minimum Foundation Width Two-Story — 15” Two-Story — 15
Minimum Slab Thickness . "
4 4
(actual)
No. 3 rebar No. 3 rebar

24” on-center, placed in the
middle 1/3 of the slab

Minimum Footing

Reinforcement

Two (2) No. 4 Reinforcing Bars-
one (I) top and one (l) bottom

Two (2) No. 4 Reinforcing Bars-
one () top and one (l) bottom

Effective Plasticity Index

N/A

10

Presaturation of Subgrade Soil
(Percent of Optimum/Depth in
Inches)

100% to a depth of 12 inches

110% to a depth of 12 inches

It should be noted that the above recommendations are based on soil support characteristics
only. The structural engineer should design the slab and beam reinforcement based on actual
loading conditions. If it is desired to utilize post-tensioned foundations, then those
recommendations can be provided at the appropriate time.

53.1.1 An allowable bearing capacity of 1500 pounds per square foot (psf) may be used for
design of continuous and perimeter footings 12 inches deep and 12 inches wide, and
pad footings 24 inches square and 12 inches deep. This value may be increased by 200
pounds per square foot for each additional |12 inches in depth and 100 pounds per
square foot for each additional 12 inches in width to a maximum value of 2000 psf.
Additionally, an increase of one-third may be applied when considering short-term live
loads (e.g. seismic and wind loads).

5.3.1.2 Based on our experience in the area, foundations may experience a total settlement of
approximately one (l) inch as a result of structural loading. Differential settlement of
up to one-half of the total settlement over a horizontal distance of 40 feet could result
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53.1.3
53.14
53.1.5

from structural loading. The foundation engineer should incorporate these settlement
estimates from the structural loads into the design of the slab, as appropriate.

The passive earth pressure may be computed as an equivalent fluid having a density of
50 psf per foot of depth, to a maximum earth pressure of 2,000 psf for footings
founded on engineered fill. A coefficient of friction between soil and concrete of 0.30
may be used with dead load forces. When combining passive pressure and frictional
resistance, the passive pressure component should be reduced by one-third.

A grade beam, a minimum of 12 inches wide and 12 inches deep, should be utilized
across large entrances. The base of the grade beam should be at the same elevation as
the bottom of the adjoining footings.

A moisture and vapor retarding system should be placed below slabs-on-grade where
moisture migration through the slab is undesirable. Guidelines for these are provided
in the 2013 California Green Building Standards Code (CALGreen) Section 4.505.2
and the 2013 CBC Section 1907.1 It should be realized that the effectiveness of the
vapor retarding membrane can be adversely impacted as a result of construction
related punctures (e.g. stake penetrations, tears, punctures from walking on the
aggregate layer, etc.). These occurrences should be limited as much as possible during
construction.

Thicker membranes are generally more resistant to accidental puncture that thinner
ones. Products specifically designed for use as moisture/vapor retarders may also be
more puncture resistant. Although the CBC specifies a 6 mil vapor retarder
membrane, it is GeoTek’s opinion that a minimum |0 mil membrane with joints
properly overlapped and sealed should be considered, unless otherwise specified by
the slab design professional.

Moisture and vapor retarding systems are intended to provide a certain level of
resistance to vapor and moisture transmission through the concrete, but do not
eliminate it. The acceptable level of moisture transmission through the slab is to a
large extent based on the type of flooring used and environmental conditions.
Ultimately, the vapor retarding system should be comprised of suitable elements to
limit migration of water and reduce transmission of water vapor through the slab to
acceptable levels. The selected elements should have suitable properties (i.e.
thickness, composition, strength and permeance) to achieve the desired performance
level. Consideration should be given to consulting with an individual possessing
specific expertise in this area for additional evaluation.
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5.3.1.6  We recommend that control joints be placed in two directions spaced approximately

5.3.2

5.3.2.1

53.22

53.23

5324

5.3.3

Where

24 to 36 times the thickness of the slab in inches. These joints are a widely accepted
means to control cracks and should be reviewed by the project structural engineer.

Miscellaneous Foundation Recommendations

To minimize moisture penetration beneath the slab on grade areas, utility trenches
should be backfilled with engineered fill, lean concrete or concrete slurry where they
intercept the perimeter footing or thickened slab edge.

Isolated exterior footings should be tied back to the main foundation system in two
orthogonal directions.

Soils from the footing excavations should not be placed in the slab-on-grade areas
unless properly compacted and tested. The excavations should be free of
loose/sloughed materials and be neatly trimmed at the time of concrete placement.

Unsuitable soil removals along the property lines will likely be restricted due to
adjacent improvements. Special considerations will be required for foundation
elements in these areas. Such considerations may include deepening of foundations,
reduced bearing capacity, or other measures. This issue should be further evaluated
once site plans become available.

Foundation Set Backs

applicable, the following setbacks should apply to all foundations. Any improvements

not conforming to these setbacks may be subject to lateral movements and/or differential

settlements:

The outside bottom edge of all footings should be set back a minimum of H/3 (where H
is the slope height) from the face of any descending slope. The setback should be at
least 7 feet and need not exceed 40 feet.

The bottom of all footings for structures near retaining walls should be deepened so as
to extend below a I:| projection upward from the bottom inside edge of the wall stem.
This applies to the existing retaining walls along the perimeter, if they are to remain.

The bottom of any existing foundations for structures should be deepened so as to

extend below a |:| projection upward from the bottom of the nearest excavation.
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5.3.4 Soil Corrosivity

The soil resistivity at this site was tested in the laboratory on a sample collected during the field
investigation. The results of the testing indicate that the onsite soils are considered
“moderately corrosive” to buried metal in accordance with current standards used by
corrosion engineers. These characteristics are considered typical of soils commonly found in
southern California. We recommend that a corrosion engineer be consulted to provide
recommendations for protection of buried metal at this site.

5.3.5 Soil Sulfate Content

The sulfate content was determined in the laboratory for onsite soil sample. The results
indicate that the water soluble sulfate range is less than 0.1 percent by weight, which is
considered “not applicable” (negligible) as per Table 4.2.1 of ACI 318.

5.4 RETAINING WALL DESIGN AND CONSTRUCTION

5.4.1 General Design Criteria

Recommendations presented herein may apply to typical masonry or concrete vertical
retaining walls to a maximum height of |0 feet. Additional review and recommendations
should be requested for higher walls.

Retaining wall foundations embedded a minimum of I8 inches into engineered fill or dense
formational materials should be designed using an allowable bearing capacity of 1500 psf. An
increase of one-third may be applied when considering short-term live loads (e.g. seismic and
wind loads). The passive earth pressure may be computed as an equivalent fluid having a
density of 200 psf per foot of depth, to a maximum earth pressure of 2,000 psf. A coefficient
of friction between soil and concrete of 0.25 may be used with dead load forces. When
combining passive pressure and frictional resistance, the passive pressure component should be
reduced by one-third.

An equivalent fluid pressure approach may be used to compute the horizontal active pressure
against the wall. The appropriate fluid unit weights are given in the table below for specific
slope gradients of retained materials.
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Surface Slope of Equivalent Fluid
Retained Materials Pressure (PCF)

(H:V) Select Backfill*
Level 35
2:1 55

*Select backfill should consist of imported sand other approved
materials with an SE>30 and an EI<20.

The above equivalent fluid weights do not include other superimposed loading conditions such
as expansive soil, vehicular traffic, structures, seismic conditions or adverse geologic conditions.

Additional lateral forces can be induced on retaining walls during an earthquake. For level
backfill and a Site Class “D”, the minimum earthquake-induced force (F.,) should be 20H?
(Ibs/linear foot of wall) for cantilever walls. This force can be assumed to act at a distance of
0.6H above the base of the wall, where “H” is the height of the retaining wall measured from
the base of the footing (in feet).

5.4.2 Wall Backfill and Drainage

Wall backfill should include a minimum one (l) foot wide section of ¥4 to |-inch clean crushed
rock (or approved equivalent). The rock should be placed immediately adjacent to the back of
wall and extend up from the backdrain to within approximately |12 inches of finish grade. The
upper 12 inches should consist of compacted onsite materials. If the walls are designed using
the “select” backfill design parameters, then the “select” materials shall be placed within the
active zone as defined by a |:1 (H:V) projection from the back of the retaining wall footing up
to the retained surface behind the wall. Presence of other materials might necessitate revision
to the parameters provided and modification of wall designs.

The backfill materials should be placed in lifts no greater than eight (8) inches in thickness and
compacted at 90% relative compaction in accordance with ASTM Test Method D 1557. Proper
surface drainage needs to be provided and maintained. Water should not be allowed to pond
behind retaining walls. Waterproofing of site walls should be performed where moisture
migration through the wall is undesirable.

Retaining walls should be provided with an adequate pipe and gravel back drain system to
reduce the potential for hydrostatic pressures to develop. A 4-inch diameter perforated
collector pipe (Schedule 40 PVC, or approved equivalent) in a minimum of one cubic foot per
lineal foot of 3/8 to one inch clean crushed rock or equivalent, wrapped in filter fabric should
be placed near the bottom of the backfill and be directed (via a solid outlet pipe) to an
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appropriate disposal area. Maximum horizontal spacing between drain outlets should be 100
feet.

Walls from two (2) to four (4) feet in height may be drained using localized gravel packs behind
weep holes at 10 feet maximum spacing (e.g. approximately 1.5 cubic feet of gravel in a woven
plastic bag). Weep holes should be provided or the head joints omitted in the first course of
block extended above the ground surface. However, nuisance water may still collect in front
of the wall.

Drain outlets should be maintained over the life of the project and should not be obstructed
or plugged by adjacent improvements.

5.4.3 Restrained Retaining Walls

Any retaining wall that will be restrained prior to placing backfill or walls that have male or
reentrant corners should be designed for at-rest soil conditions using an equivalent fluid
pressure of 60 pcf (select backfill), plus any applicable surcharge loading. For areas having male
or reentrant corners, the restrained wall design should extend a minimum distance equal to
twice the height of the wall laterally from the corner, or as otherwise determined by the
structural engineer.

5.5 CONCRETE CONSTRUCTION

5.5.1 General

Concrete construction should follow the 2013 CBC and ACI guidelines regarding design, mix
placement and curing of the concrete. If desired, we could provide quality control testing of
the concrete during construction.

5.5.2 Concrete Mix Design

As indicated in Section 5.3.5, no special concrete mix design is required by Code to resist
sulfate attack based on the existing test results. However, additional testing should be
performed during grading so that specific recommendations can be formulated based on the as-
graded conditions.

5.5.3 Concrete Flatwork

Exterior concrete flatwork (patios, walkways, driveways, etc.) is often some of the most visible
aspects of site development. They are typically given the least level of quality control, being

I”

considered “non-structural” components. Cracking of these features is fairly common due to
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various factors. While cracking is not usually detrimental, it is unsightly. We suggest that the
same standards of care be applied to these features as to the structure itself.

Flatwork may consist of 4 inch thick concrete and the use of reinforcement is suggested. The
project structural engineer should provide final design recommendations.

5.5.4 Concrete Performance

Concrete cracks should be expected. These cracks can vary from sizes that are essentially
unnoticeable to more than 1/8 inch in width. Most cracks in concrete while unsightly do not
significantly impact long-term performance. While it is possible to take measures (proper
concrete mix, placement, curing, control joints, etc.) to reduce the extent and size of cracks
that occur, some cracking will occur despite the best efforts to minimize it. Concrete
undergoes chemical processes that are dependent on a wide range of variables, which are
difficult, at best, to control. Concrete, while seemingly a stable material, also is subject to
internal expansion and contraction due to external changes over time.

One of the simplest means to control cracking is to provide weakened control joints for
cracking to occur along. These do not prevent cracks from developing; they simply provide a
relief point for the stresses that develop. These joints are a widely accepted means to control
cracks but are not always effective. Control joints are more effective the more closely spaced
they are. GeoTek suggests that control joints be placed in two directions and located a
distance apart roughly equal to 24 to 36 times the slab thickness.

5.6 POST CONSTRUCTION CONSIDERATIONS

5.6.1 Landscape Maintenance and Planting

Water has been shown to weaken the inherent strength of soil, and slope stability is
significantly reduced by overly wet conditions. Positive surface drainage away from graded
slopes should be maintained and only the amount of irrigation necessary to sustain plant life
should be provided for planted slopes. Controlling surface drainage and runoff, and maintaining
a suitable vegetation cover can minimize erosion. Plants selected for landscaping should be
lightweight, deep-rooted types that require little water and are capable of surviving the
prevailing climate.

Overwatering should be avoided. The soils should be maintained in a solid to semi-solid state
as defined by the materials Atterberg Limits. Care should be taken when adding soil
amendments to avoid excessive watering. Leaching as a method of soil preparation prior to
planting is not recommended. An abatement program to control ground-burrowing rodents

L=
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should be implemented and maintained. This is critical as burrowing rodents can decreased
the long-term performance of slopes.

It is common for planting to be placed adjacent to structures in planter or lawn areas. This will
result in the introduction of water into the ground adjacent to the foundation. This type of
landscaping should be avoided. [f used, then extreme care should be exercised with regard to
the irrigation and drainage in these areas. Waterproofing of the foundation and/or subdrains
may be warranted and advisable. We could discuss these issues, if desired, when plans are
made available.

5.6.2 Drainage

The need to maintain proper surface drainage and subsurface systems cannot be overly
emphasized. Positive site drainage should be maintained at all times. Drainage should not flow
uncontrolled down any descending slope. Water should be directed away from foundations
and not allowed to pond or seep into the ground. Pad drainage should be directed toward
approved area(s) and not be blocked by other improvements.

It is the owner’s responsibility to maintain and clean drainage devices on or contiguous to their
lot. In order to be effective, maintenance should be conducted on a regular and routine
schedule and necessary corrections made prior to each rainy season.

5.7 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS

We recommend that site grading, specifications, retaining wall plans and foundation plans be
reviewed by this office prior to construction to check for conformance with the
recommendations of this report. Additional recommendations may be necessary based on
these reviews. We also recommend that GeoTek representatives be present during site
grading and foundation construction to check for proper implementation of the geotechnical
recommendations. The owner/developer should have GeoTek’s representative perform at
least the following duties:

= Observe site clearing and grubbing operations for proper removal of unsuitable
materials.

= Observe and test bottom of removals prior to fill placement.

= Evaluate the suitability of on-site and import materials for fill placement, and collect soil
samples for laboratory testing when necessary.

= Observe the fill for uniformity during placement including utility trenches.

L=
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= Test the fill for field density and relative compaction.

= Observe and probe foundation excavations to confirm suitability of bearing materials.

If requested, a construction observation and compaction report can be provided by GeoTek,
which can comply with the requirements of the governmental agencies having jurisdiction over
the project. We recommend that these agencies be notified prior to commencement of
construction so that necessary grading permits can be obtained.

6. LIMITATIONS

It is the intent of this report to aid in the design and construction of the proposed
development. Implementation of the advice presented in Section 5 of this report is intended
to reduce risk associated with construction projects. The professional opinions and
geotechnical advice contained in this report are not intended to imply total performance of the
project or guarantee that unusual or variable conditions will not be discovered during or after
construction.

The scope of our evaluation is limited to the area explored that is shown on the Boring
Location Map (Figure 2). This evaluation does not and should in no way be construed to
encompass any areas beyond the specific area of proposed construction as indicated to us by
the client. Further, no evaluation of any existing site improvements is included. The scope is
based on our understanding of the project and the client’s needs, our proposal (Proposal No.
P3-0302114) dated March 14, 2014 and geotechnical engineering standards normally used on
similar projects in this region.

The materials observed on the project site appear to be representative of the area; however,
soil and bedrock materials vary in character between excavations and natural outcrops or
conditions exposed during site construction. Site conditions may vary due to seasonal changes
or other factors. GeoTek, Inc. assumes no responsibility or liability for work, testing or
recommendations performed or provided by others.

Since our recommendations are based on the site conditions observed and encountered, and
laboratory testing, our conclusions and recommendations are professional opinions that are
limited to the extent of the available data. Observations during construction are important to
allow for any change in recommendations found to be warranted. These opinions have been
derived in accordance with current standards of practice and no warranty is expressed or
implied. Standards of practice are subject to change with time.

L=
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LOGS OF EXPLORATORY BORINGS
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A - FIELD TESTING AND SAMPLING PROCEDURES

The Modified Split-Barrel Sampler (Ring)

The Ring sampler is driven into the ground in accordance with ASTM Test Method D 3550. The
sampler, with an external diameter of 3.0 inches, is lined with |-inch long, thin brass rings with
inside diameters of approximately 2.4 inches. The sampler is typically driven into the ground 12 or
I8 inches with a 140-pound hammer free falling from a height of 30 inches. Blow counts are

recorded for every 6 inches of penetration as indicated on the log of boring. The samples are
removed from the sample barrel in the brass rings, sealed, and transported to the laboratory for
testing.

Bulk Samples (Large)
These samples are normally large bags of representative earth materials over 20 pounds in weight

collected from the field by means of hand digging or exploratory cuttings.

B - BORING LOG LEGEND

The following abbreviations and symbols often appear in the classification and description of soil
and rock on the logs of borings:

SOILS

USCS Unified Soil Classification System
f-c Fine to coarse

f-m Fine to medium

GEOLOGIC

B: Attitudes Bedding: strike/dip

J: Attitudes Joint: strike/dip

C: Contact line

........... Dashed line denotes USCS material change
_ Solid Line denotes unit / formational change
Thick solid line denotes end of boring

(Additional denotations and symbols are provided on the log of boring)

GEOTEK



GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
= < ° o
g = 2 £ BORING NO.: B-1 8 z "
B i © S &> 5 | & s
Elgl 1 |3 ]¢ VEISE £
el 3 s 3 g i3 °
2 S MATERIAL DESCRIPTION AND COMMENTS 2
Alluvium: SH, El, MD, SR
SM |0" Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5
35 Bl-I 5" Silty f-m SAND with some clay, red brown, slightly moist, dense 50 | 1309 HC
50-4.5"
|
0 :F 50 | BI-2 10" SAME 68 | 1121
15 Il BI-3 15" SAME 18.1 | 109.4
19
22
20
:F 50 | Bl-4 20': SAME 87 | 1197
25
43 BI-5 25": Silty f-c SAND, gray brown to red brown, slightly moist, dense
50-5.5"
30
40 Bl-6 SP 130" m-c SAND with gravel, gray brown, wet, dense
v 50-4.5
% Sample type: - ---Ring l ---SPT Zl---Smau Bulk g---Large Bulk |:| ---No Recovery ¥ ---Water Table
8 Lab testi AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
- ab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 40#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
o ° o
T 5 3 . g
S| g £ 2 £ BORING NO.: B-1 (continued) 2 z "
=] A
- 3z 2 3 g g g £
K - 2 <
SlEl & | 2|2 853 ]
"" S MATERIAL DESCRIPTION AND COMMENTS 2 e

Alluvium (continued)

35—

40
] 18 BI-7 SM  |40" Silty f-c SAND, gray brown to red brown, wet, dense
50-5.5"

45
36 BI-8 45": SAME
50-5"

50
] 18 BI-9 50": Silty f-c SAND with trace gravel, red brown to gray brown, wet, dense
50-2.5"

BORING TERMINATED AT 50 FEET

No groundwater encountered
Boring backfilled with cuttings

55 =
60 =
% Sample type: - ---Ring l --SPT Z---Small Bulk g---Large Bulk I:l ---No Recovery ¥ ---Water Table
]
Q AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
4 | Lab testi
Lab testing: - L - - A - : .
- SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
_ = 5 =
Slgl | ¢ | & BORING NO.: B-2 g |2 .
R S 3 & s 5§ < 5
SHERE AN Szliz|
512 | 8|3 g | & ©
o S MATERIAL DESCRIPTION AND COMMENTS 2 e
Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5 . A )
22 | B2-I 5" Clayey silty f-c SAND, red brown, slightly moist, dense 79 | 1300
24
18
10
33 B2-2 10": Silty f-c SAND, gray to red brown, slightly moist, dense 10.7 | 1279
46
48
15
I3 | B2-3 | SC [|5" Clayey f-c SAND, red, slightly moist, dense 13.8 | 1225
27
33
20
16 B2-4 20": SAME 9.1 126.1
22
25
_ BORING TERMINATED AT 21.5 FEET
: No groundwater encountered
| Boring backfilled with cuttings
25 =
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
8 Lab . AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
= Lab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
o ° o
= 5 8 g
g =2 | & BORING NO.: B-3 g |2 .
g% B 2 b Sgl&¢g £
[a} = 2 o 9 o & ]
512 | 8|3 g | & ©
"" S MATERIAL DESCRIPTION AND COMMENTS 2 e

Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium

| dense
5 ) A A )
I5 | B3-1 5" Silty fine SAND, medium brown, slightly moist, dense 9.6 | 109.7
14
16
10
I 20 B3-2 10": Silty fine SAND, orange brown mottled, slightly moist, dense 125 | 1242 HC
50-4.5"
15
24 | B3-3 | SC |[15"Silty clayey f-c SAND, red, slightly moist, dense 148 | 120.2
47
50-5"

2
0 ] 21 | B3-4 20': SAME 132 | 1222
50

BORING TERMINATED AT 20 FEET

No groundwater encountered
Boring backfilled with cuttings

25 =
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
w
8 Lab testi AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
ab testing: . AN . N
= SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
—_ o ° c
Slgl | ¢ | & BORING NO.: B-4 g |2 .
R S 3 & s 5§ < 5
SHERE AN Szliz|
El 3 s 3 g z o
o S MATERIAL DESCRIPTION AND COMMENTS 2 e
Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5 . A h )
18 | B4-1 5" Silty fine SAND, medium brown, slightly moist, dense 12.1 | 125.1
27
28
10
24 B4-2 SC [10": Silty clayey f-c SAND, red brown, slightly moist, dense 104 | 128.1
43
50-5.5"
15
43 B4-3 15": SAME 13.1'] 122.0
50-3"
20
12 B4-4 20": SAME 12.3 | 1243
23
42
_ BORING TERMINATED AT 21.5 FEET
: No groundwater encountered
| Boring backfilled with cuttings
25 —
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
8 Lab . AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
= Lab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density
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RESULTS OF LABORATORY TESTING
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SUMMARY OF LABORATORY TESTING
Classification
Soils were classified visually in general accordance to the Unified Soil Classification System (ASTM
Test Method D 2487). The soil classifications are shown on the logs of exploratory test borings in
Appendix A.
Moisture-Density Relations
Laboratory testing was performed on a selected sample collected during the recent subsurface
exploration. The laboratory maximum dry density and optimum moisture content for the sample
tested was determined in general accordance with test method ASTM Test Method D 1557. The
results are included herein.

Expansion Index

Expansion Index testing was performed in general accordance with ASTM Test Method D 4829.
The test results are included herein.

Consolidation

Consolidation testing was performed on selected samples of the site soils according to ASTM Test
Method D 2435. The results of this testing is presented herein.

Direct Shear Test

Shear testing was performed on a remolded sample of the site soil materials in general accordance
with ASTM Test Method D 3080. The test results are included herein.

Sulfate Content, Resistivity and Chloride Content

Testing to determine the water-soluble sulfate content was performed by others in general
accordance with California Test No. 417. Resistivity testing was completed by others in general
accordance with California Test 643. Testing to determine the chloride content was performed by
others in general accordance with California Test No. 422. The results of the testing are included
herein.

Atterberg Limits

Laboratory testing to determine the liquid and plastic limits was performed in general accordance
with ASTM D4318. The results of the testing are included herein.

GEOTEK
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MOISTURE/DENSITY RELATIONSHIP

Client:

Frontier Enterprises

Project:

APN 479-140-022

Location:

Moreno Valley

Material Type:

Red Brown Silty Sand

Material Supplier:

Material Source:

Sample Location: B-1

@ 0-5'

Sampled By:

AMS

Received By: DI

Tested By: DI

Reviewed By:

Test Procedure:

ASTM 1557

Oversized Material (%):

0.0

Method: A
Correction Required: Des

Job No.: 1165-CR3

Lab No.: Corona

Date Sampled: 24-Mar-14
Date Received: 24-Mar-14
Date Tested: 29-Mar-14
Date Reviewed: 8-Apr-14

EHO

MOISTURE/DENSITY RELATIONSHIP CURVE

140 - “
135 |
] P am
130 1 p /, N
125 | /,
120 - / Ne

115 ] /

DRY DENSITY, PCF

N
\.\\v
~l

110
Y

105_/
100 =

0123456 7 8 91011121314151617181920

MOISTURE CONTENT, %

*

DRY DENSITY (pcf):
CORRECTED DRY DENSITY (pcf):
ZERO AIR VOIDS DRY DENSITY
(pcf)

S.G. 2.7

S.G. 28

S.G. 2.6

e POly. (DRY DENSITY (pcf):)

= « OVERSIZE CORRECTED

= ZERO AIR VOIDS

Poly. (S.G. 2.7)

Poly. (S.G. 2.8)

Poly. (S.G. 2.6)

Maximum Dry Density, pcf
Corrected Maximum Dry Density, pcf

Grain Size Distribution:

Classification:

MOISTURE DENSITY RELATIONSHIP VALUES

131.0

@
@

MATERIAL DESCRIPTION

% Gravel (retained on No. 4)
% Sand (Passing No. 4, Retained on No. 200)
% Silt and Clay (Passing No. 200)

Unified Soils Classification:
AASHTO Soils Classification:

Optimum Moisture, %

9.0

Optimum Moisture, %

Atterberg Limits:

Liquid Limit, %

Plastic Limit, %

Plasticity Index, %
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STRESS IN TONS PER SQUARE FOOT
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--k--- Rebound Cycle

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435

CONSOLIDATION REPORT
| ' Sample: B-1@ 5'
A IR N Plate C-1

CHECKED BY: EHL Lab: DI APN 479-140-022

PROJECT NO.: 1165-CR3 Date: 04/14 Moreno Valley, California
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CONSOLIDATION REPORT
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US DIRECT SHEAR 10.2700 GEOTEK.GPJ TGR GEOTECH.GDT 4/3/14

A
TGR GEOTECHNICAL, INC. Fax:

A

3037 8. Harbor Bivd.
Santa Ana, CA
Telephone:

4,000
3,500
3,000
2,500
2
T
}....
o
: /
¢ 2,000
% /
14
g
I
w
1,500
1,000
500 /
0
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
NORMAL PRESSURE, psf
Il Specimen Identification Classification %M | MC% c ¢
®| B-1;1165CR-3 0.0 0-5 ft, Remolded, Peak Stress 198 27
& B-1; 1165 CR-3 0.1 0-5 ft, Remolded, Uitimate Stress 78 29
DIRECT SHEAR TEST

Project Number: 10-2700
Project Name: GeoTek (1165-CR3)




Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnical, Environmental, and Civil Engineering

GeoTek, Inc. Date: April 4, 2014
710 East Parkridge Avenue, Suite 105 QCI Project No.: 14-167-04h
Corona, California 92879 Summarized by: ABK

Client: Frontier
W.0O.: 1165-CR3
Project: Moreno Valley

Corrosivity Test Results

. Sulfate L
Sample Depth pH Chloride CT-417 Resistivity
ID CT-532 CT-422 o CT-532 (643)
LFEE (643) (ppm) (70 By (ohm-cm)
Weight)
B-1 0-5 7.33 98 0.0035 2,900

576 East Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090
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GENERAL EARTHWORK GRADING GUIDELINES
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GENERAL GRADING GUIDELINES APPENDIX C
APN 479-140-022 Page C-I
City of Moreno Valley, Riverside County, California Project No. | 165-CR3

GENERAL GRADING GUIDELINES

Guidelines presented herein are intended to address general construction procedures for earthwork
construction. Specific situations and conditions often arise which cannot reasonably be discussed in
general guidelines, when anticipated these are discussed in the text of the report. Often unanticipated
conditions are encountered which may necessitate modification or changes to these guidelines. It is our
hope that these will assist the contractor to more efficiently complete the project by providing a
reasonable understanding of the procedures that would be expected during earthwork and the testing
and observation used to evaluate those procedures.

General

Grading should be performed to at least the minimum requirements of governing agencies, Chapters 18
and 33 of the Uniform Building Code, CBC (2013) and the guidelines presented below.

Preconstruction Meeting

A preconstruction meeting should be held prior to site earthwork. Any questions the contractor has
regarding our recommendations, general site conditions, apparent discrepancies between reported and
actual conditions and/or differences in procedures the contractor intends to use should be brought up
at that meeting. The contractor (including the main onsite representative) should review our report
and these guidelines in advance of the meeting. Any comments the contractor may have regarding
these guidelines should be brought up at that meeting.

Grading Observation and Testing

l. Observation of the fill placement should be provided by our representative during grading.
Verbal communication during the course of each day will be used to inform the contractor of
test results. The contractor should receive a copy of the "Daily Field Report" indicating results
of field density tests that day. If our representative does not provide the contractor with these
reports, our office should be notified.

2. Testing and observation procedures are, by their nature, specific to the work or area observed
and location of the tests taken, variability may occur in other locations. The contractor is
responsible for the uniformity of the grading operations; our observations and test results are
intended to evaluate the contractor’s overall level of efforts during grading. The contractor’s
personnel are the only individuals participating in all aspect of site work. Compaction testing
and observation should not be considered as relieving the contractor’s responsibility to
properly compact the fill.

3. Cleanouts, processed ground to receive fill, key excavations, and subdrains should be observed
by our representative prior to placing any fill. It will be the contractor's responsibility to notify
our representative or office when such areas are ready for observation.

4. Density tests may be made on the surface material to receive fill, as considered warranted by

L=
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GENERAL GRADING GUIDELINES APPENDIX C

APN 479-140-022 Page C-2
City of Moreno Valley, Riverside County, California Project No. 1165-CR3
5. In general, density tests would be made at maximum intervals of two feet of fill height or every

1,000 cubic yards of fill placed. Criteria will vary depending on soil conditions and size of the
fill. More frequent testing may be performed. In any case, an adequate number of field density
tests should be made to evaluate the required compaction and moisture content is generally
being obtained.

Laboratory testing to support field test procedures will be performed, as considered warranted,
based on conditions encountered (e.g. change of material sources, types, etc.) Every effort will
be made to process samples in the laboratory as quickly as possible and in progress
construction projects are our first priority. However, laboratory workloads may cause in
delays and some soils may require a minimum of 48 to 72 hours to complete test
procedures. Whenever possible, our representative(s) should be informed in advance of
operational changes that might result in different source areas for materials.

Procedures for testing of fill slopes are as follows:
a) Density tests should be taken periodically during grading on the flat surface of the fill,
three to five feet horizontally from the face of the slope.

b) If a method other than over building and cutting back to the compacted core is to be
employed, slope compaction testing during construction should include testing the
outer six inches to three feet in the slope face to determine if the required compaction
is being achieved.

Finish grade testing of slopes and pad surfaces should be performed after construction is
complete.

Site Clearing

All vegetation, and other deleterious materials, should be removed from the site. If material is
not immediately removed from the site it should be stockpiled in a designated area(s) well
outside of all current work areas and delineated with flagging or other means. Site clearing
should be performed in advance of any grading in a specific area.

Efforts should be made by the contractor to remove all organic or other deleterious material
from the fill, as even the most diligent efforts may result in the incorporation of some materials.
This is especially important when grading is occurring near the natural grade. All equipment
operators should be aware of these efforts. Laborers may be required as root pickers.

Nonorganic debris or concrete may be placed in deeper fill areas provided the procedures used
are observed and found acceptable by our representative.

Treatment of Existing Ground

Following site clearing, all surficial deposits of alluvium and colluvium as well as weathered or
creep effected bedrock, should be removed unless otherwise specifically indicated in the text of
this report.
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GENERAL GRADING GUIDELINES APPENDIX C

APN 479-140-022 Page C-3
City of Moreno Valley, Riverside County, California Project No. 1165-CR3
2. In some cases, removal may be recommended to a specified depth (e.g. flat sites where partial

alluvial removals may be sufficient). The contractor should not exceed these depths unless
directed otherwise by our representative.
Groundwater existing in alluvial areas may make excavation difficult. Deeper removals than

indicated in the text of the report may be necessary due to saturation during winter months.

Subsequent to removals, the natural ground should be processed to a depth of six inches,
moistened to near optimum moisture conditions and compacted to fill standards.

Exploratory back hoe or dozer trenches still remaining after site removal should be excavated
and filled with compacted fill if they can be located.

Fill Placement

Unless otherwise indicated, all site soil and bedrock may be reused for compacted fill; however,
some special processing or handling may be required (see text of report).

Material used in the compacting process should be evenly spread, moisture conditioned,
processed, and compacted in thin lifts six (6) to eight (8) inches in compacted thickness to
obtain a uniformly dense layer. The fill should be placed and compacted on a nearly horizontal
plane, unless otherwise found acceptable by our representative.

If the moisture content or relative density varies from that recommended by this firm, the
contractor should rework the fill until it is in accordance with the following:

a) Moisture content of the fill should be at or above optimum moisture. Moisture should
be evenly distributed without wet and dry pockets. Pre-watering of cut or removal
areas should be considered in addition to watering during fill placement, particularly in
clay or dry surficial soils. The ability of the contractor to obtain the proper moisture
content will control production rates.

b) Each six-inch layer should be compacted to at least 90 percent of the maximum dry
density in compliance with the testing method specified by the controlling governmental
agency. In most cases, the testing method is ASTM Test Designation D 1557.

Rock fragments less than eight inches in diameter may be utilized in the fill, provided:

a) They are not placed in concentrated pockets;
b) There is a sufficient percentage of fine-grained material to surround the rocks;
) The distribution of the rocks is observed by, and acceptable to, our representative.

Rocks exceeding eight (8) inches in diameter should be taken off site, broken into smaller
fragments, or placed in accordance with recommendations of this firm in areas designated
suitable for rock disposal. On projects where significant large quantities of oversized materials
are anticipated, alternate guidelines for placement may be included. If significant oversize
materials are encountered during construction, these guidelines should be requested.

In clay soil, dry or large chunks or blocks are common. If in excess of eight (8) inches minimum
dimension, then they are considered as oversized. Sheepsfoot compactors or other suitable
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methods should be used to break up blocks. When dry, they should be moisture conditioned
to provide a uniform condition with the surrounding fill.

Slope Construction

I The contractor should obtain a minimum relative compaction of 90 percent out to the finished
slope face of fill slopes. This may be achieved by either overbuilding the slope and cutting back
to the compacted core, or by direct compaction of the slope face with suitable equipment.

2. Slopes trimmed to the compacted core should be overbuilt by at least three (3) feet with
compaction efforts out to the edge of the false slope. Failure to properly compact the outer
edge results in trimming not exposing the compacted core and additional compaction after
trimming may be necessary.

3. If fill slopes are built "at grade" using direct compaction methods, then the slope construction
should be performed so that a constant gradient is maintained throughout construction. Soil
should not be "spilled" over the slope face nor should slopes be "pushed out" to obtain grades.
Compaction equipment should compact each lift along the immediate top of slope. Slopes
should be back rolled or otherwise compacted at approximately every 4 feet vertically as the
slope is built.

4. Corners and bends in slopes should have special attention during construction as these are the
most difficult areas to obtain proper compaction.

5. Cut slopes should be cut to the finished surface. Excessive undercutting and smoothing of the
face with fill may necessitate stabilization.

UTILITY TRENCH CONSTRUCTION AND BACKFILL

Utility trench excavation and backfill is the contractors responsibility. The geotechnical consultant
typically provides periodic observation and testing of these operations. While efforts are made to make
sufficient observations and tests to verify that the contractors’ methods and procedures are adequate
to achieve proper compaction, it is typically impractical to observe all backfill procedures. As such, it is
critical that the contractor use consistent backfill procedures.

Compaction methods vary for trench compaction and experience indicates many methods can be
successful. However, procedures that “worked” on previous projects may or may not prove effective
on a given site. The contractor(s) should outline the procedures proposed, so that we may discuss
them prior to construction. We will offer comments based on our knowledge of site conditions and
experience.

I Utility trench backfill in slopes, structural areas, in streets and beneath flat work or hardscape
should be brought to at least optimum moisture and compacted to at least 90 percent of the
laboratory standard. Soil should be moisture conditioned prior to placing in the trench.
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2. Flooding and jetting are not typically recommended or acceptable for native soils. Flooding or

jetting may be used with select sand having a Sand Equivalent (SE) of 30 or higher. This is
typically limited to the following uses:

a) shallow (12 + inches) under slab interior trenches and,
b) as bedding in pipe zone.

The water should be allowed to dissipate prior to pouring slabs or completing trench
compaction.

3. Care should be taken not to place soils at high moisture content within the upper three feet of
the trench backfill in street areas, as overly wet soils may impact subgrade preparation.
Moisture may be reduced to 2% below optimum moisture in areas to be paved within the upper
three feet below sub grade.

4. Sand backfill should not be allowed in exterior trenches adjacent to and within an area
extending below a |:| projection from the outside bottom edge of a footing, unless it is similar
to the surrounding soil.

5. Trench compaction testing is generally at the discretion of the geotechnical consultant. Testing
frequency will be based on trench depth and the contractors procedures. A probing rod would
be used to assess the consistency of compaction between tested areas and untested areas. If
zones are found that are considered less compact than other areas, this would be brought to
the contractors attention.

JOB SAFETY

General

Personnel safety is a primary concern on all job sites. The following summaries are safety
considerations for use by all our employees on multi-employer construction sites. On ground
personnel are at highest risk of injury and possible fatality on grading construction projects. The
company recognizes that construction activities will vary on each site and that job site safety is the
contractor's responsibility. However, it is, imperative that all personnel be safety conscious to avoid
accidents and potential injury.

In an effort to minimize risks associated with geotechnical testing and observation, the following
precautions are to be implemented for the safety of our field personnel on grading and construction
projects.

l. Safety Meetings: Our field personnel are directed to attend the contractor's regularly scheduled
safety meetings.

2. Safety Vests: Safety vests are provided for and are to be worn by our personnel while on the
job site.
3. Safety Flags: Safety flags are provided to our field technicians; one is to be affixed to the vehicle

when on site, the other is to be placed atop the spoil pile on all test pits.
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In the event that the contractor's representative observes any of our personnel not following the above,
we request that it be brought to the attention of our office.

Test Pits Location, Orientation and Clearance

The technician is responsible for selecting test pit locations. The primary concern is the technician's
safety. However, it is necessary to take sufficient tests at various locations to obtain a representative
sampling of the fill. As such, efforts will be made to coordinate locations with the grading contractors
authorized representatives (e.g. dump man, operator, supervisor, grade checker, etc.), and to select
locations following or behind the established traffic pattern, preferably outside of current traffic. The
contractors authorized representative should direct excavation of the pit and safety during the test
period. Again, safety is the paramount concern.

Test pits should be excavated so that the spoil pile is placed away from oncoming traffic. The
technician's vehicle is to be placed next to the test pit, opposite the spoil pile. This necessitates that the
fill be maintained in a drivable condition. Alternatively, the contractor may opt to park a piece of
equipment in front of test pits, particularly in small fill areas or those with limited access.

A zone of non-encroachment should be established for all test pits (see diagram below). No grading
equipment should enter this zone during the test procedure. The zone should extend outward to the
sides approximately 50 feet from the center of the test pit and 100 feet in the direction of traffic flow.
This zone is established both for safety and to avoid excessive ground vibration, which typically
decreases test results.

TEST PIT SAFETY PLAN

SIDE VIEW

I = I ] Test Pit

A

50 ft Zone of

Traffic Direction Non-Encroachment

\

a?{(eezl(r:::re Y Test Pit Spoil
P A pile

< 10 O ft Zone of
Non-Encroachment 50 ft Zone of
Non-Encroachment

PLAN VIEW Y
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Slope Tests

When taking slope tests, the technician should park their vehicle directly above or below the test
location on the slope. The contractor's representative should effectively keep all equipment at a safe
operation distance (e.g. 50 feet) away from the slope during testing.

The technician is directed to withdraw from the active portion of the fill as soon as possible following
testing. The technician's vehicle should be parked at the perimeter of the fill in a highly visible location.

Trench Safety

It is the contractor's responsibility to provide safe access into trenches where compaction testing is
needed. Trenches for all utilities should be excavated in accordance with CAL-OSHA and any other
applicable safety standards. Safe conditions will be required to enable compaction testing of the trench
backfill.

All utility trench excavations in excess of 5 feet deep, which a person enters, are to be shored or laid
back. Trench access should be provided in accordance with OSHA standards. Our personnel are
directed not to enter any trench by being lowered or "riding down" on the equipment.

Our personnel are directed not to enter any excavation which;
I is 5 feet or deeper unless shored or laid back,

2. exit points or ladders are not provided,

3. displays any evidence of instability, has any loose rock or other debris which could fall into the
trench, or

4. displays any other evidence of any unsafe conditions regardless of depth.

If the contractor fails to provide safe access to trenches for compaction testing, our company policy
requires that the soil technician withdraws and notifies their supervisor.  The contractors
representative will then be contacted in an effort to effect a solution. All backfill not tested due to
safety concerns or other reasons is subject to reprocessing and/or removal.

Procedures

In the event that the technician's safety is jeopardized or compromised as a result of the contractor's
failure to comply with any of the above, the technician is directed to inform both the developer's and
contractor's representatives. If the condition is not rectified, the technician is required, by company
policy, to immediately withdraw and notify their supervisor. The contractor’s representative will then
be contacted in an effort to effect a solution. No further testing will be performed until the situation is
rectified. Any fill placed in the interim can be considered unacceptable and subject to reprocessing,
recompaction or removal.

In the event that the soil technician does not comply with the above or other established safety
guidelines, we request that the contractor bring this to technicians attention and notify our project
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manager or office. Effective communication and coordination between the contractors' representative
and the field technician(s) is strongly encouraged in order to implement the above safety program and
safety in general.

The safety procedures outlined above should be discussed at the contractor's safety meetings. This will
serve to inform and remind equipment operators of these safety procedures particularly the zone of
non-encroachment.

The safety procedures outlined above should be discussed at the contractor's safety meetings. This will

serve to inform and remind equipment operators of these safety procedures particularly the zone of
non-encroachment.
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Appendix 4: Historical Site Conditions

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

The site consists of an almost square shaped parcel, approximately 9.4 acres in size. The site is
currently undeveloped and appears to have been graded in the past. Ground surface cover
consists of exposed soil.

The site topography appears to have been a low spot at the southeast corner of the property.
There is an estimated 6 feet of elevation differential across the site. The existing flow drains
into an existing inlet that is in the public right-of-way just north of Cottonwood Avenue. This
inlet is the ultimate outfall of the site and is connected into the Riverside County Flood Control
District Sunnymead Line P. The existing drainage along the north property line flows north and
south.

The site will be developed into attached multi-family homes. The site will contain twenty-three
residential buildings, a multi-purpose building and pool, and two recreational areas. Each
residential building will contain 4 units. Each unit will have approximately 1,045 square feet
footprint.
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The project site has been vacant in its recent history. Below is an image from Esri 2002.

Cottonwood Village
Esri 2002
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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CHAPTER 3:

PREPARING YOURPROIJECT-SPECIFIC wQMP

TABLE 3-4. LID BMP Applicability

A B C D
KSAT> 0.3"/hr. < KSAT
Are Harvest
: 1.6"/hr., <1.6"/hr.,
LID BMP Hierarchy d/ and Use or/ Ksar <
at”, :0 BMPs dictab] 0.3"/hr.
re§ r‘.IC |or.15 feasible? unpredictable
on infiltration or unknown
LID Infiltration BMPs* v
Harvest and Use BMPs 4 4
LID Bioretention v v v
v

LID Biotreatment

Notes for Table 3-5:

See also Figure 3-6 for guidance in selecting appropriate BMPs

Column A: Selections from this column may be used in locations where the infiltration rate of underlying soils is at least 1.6" per

hour and no restrictions on infiltration apply to these locations.

Column B: Harvest and Use BMPs may be used where it can be shown that there is sufficient demand for harvested water and
where LID Infiltration BMPs are not feasible.

Column C: Selections in this column may be used in locations where the measured infiltration rate of underlying soils is between
0.3"and 1.6" per hour or where, in accordance with recommendations of a licensed geotechnical engineer, the post-
development saturated hydraulic conductivity is uncertain or unknown or cannot be reliably predicted because of soil
disturbance or fill, anisotropic soil characteristics, presence of clay lenses, or other factors.

Column D: Selections in this column may be used in locations where the infiltration rate of underlying soils is 0.3" per hour or

less. See Chapter 2 for more information.

* permeable Pavement, when designed with a maximum of a 2:1 ratio of impervious area to pervious pavement areas, or less, is
considered a self-retaining area, and is not considered an LID BMP for the purposes of this table. This table focuses on the
‘special case’ included in the discussion of ‘areas draining to self-retaining areas’ above, where a project proponent can choose
to design the pervious pavement as a LID BMP in accordance with an approved design, such as the LID BMP Design handbook,
and in return drain additional impervious area onto the pervious pavement beyond the 2:1 ratio.

3.4.2.a. Laying out your LID BMPs

Finding the right location for LID BMPs on your site involves a careful and creative

integration of several factors:

v' To make the most efficient use of the site and to maximize aesthetic

value, integrate BMPs with site landscaping. Many local zoning codes may

require landscape setbacks or buffers, or may specify that a minimum

portion of the site be landscaped. It may be possible to locate some or all

of your site’s Stormwater BMPs within this same area, or within utility

easements or other non-buildable areas.

v’ Bioretention BMPs must be level or nearly level all the way around. When

configured in a linear fashion (similar to swales) bioretention BMPs may

be gently sloped end to end, but opposite sides must be at the same
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Appendix 6: BMP Design Details

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

Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 10/18/2020

Company Name Blue Engineering and Consulting

Designed by A. Cesar

Company Project Number/Name

Case No
Cottonwood Residential Development

BMP Identification

BMP NAME /ID Bioretention Basin 'A'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA 1 18108 Mixed Surface Types 0.81 0.61 11066.9
18108 Total 11066.9 0.66 608.7 624.75

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp

Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 10/18/2020

Company Name Blue Engineering and Consulting

Designed by A. Cesar

Company Project Number/Name

Case No
Cottonwood Residential Development

BMP Identification

BMP NAME /ID Bioretention Basin 'B'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA 1 25945 Mixed Surface Types 0.81 0.61 15856.5
25945 Total 15856.5 0.66 872.1 882

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp

Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 10/18/2020

Company Name Blue Engineering and Consulting

Designed by A. Cesar

Company Project Number/Name

Case No
Cottonwood Residential Development

BMP Identification

BMP NAME /ID Bioretention Basin 'C'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-C 25788 Mixed Surface Types 0.79 0.59 15155.3
25788 Total 15155.3 0.66 833.5 845.25

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp

Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 10/18/2020

Company Name Blue Engineering and Consulting

Designed by A. Cesar

Company Project Number/Name

Case No
Cottonwood Residential Development

BMP Identification

BMP NAME / ID Bioretention Basin 'D'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-D 13798 Mixed Surface Types 0.8 0.60 8269.1
13798 Total 8269.1 0.66 454.8 730.5

Notes:




] Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:———
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development
BMP Identification
BMP NAME /ID Bioretention Basin 'E'
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-E 63050 Mixed Surface Types 0.86 0.67 42526.5
63050 Total 42526.5 0.66 2339 2436.8

Notes:




] Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:———
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development
BMP Identification
BMP NAME /ID Bioretention Basin 'F'
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-F 50029 Mixed Surface Types 0.8 0.60 29982.2
50029 Total 29982.2 0.66 1649 1660.56

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp

Legend:

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 10/18/2020

Company Name Blue Engineering and Consulting

Designed by A. Cesar

Company Project Number/Name

Case No
Cottonwood Residential Development

BMP Identification

BMP NAME / ID Bioretention Basin 'G'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-G 41651 Mixed Surface Types 0.79 0.59 24477.9
41651 Total 24477.9 0.66 1346.3 1376.4

Notes:




] Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:———
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development
BMP Identification
BMP NAME /ID Bioretention Basin 'H'
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-H 123523 Mixed Surface Types 0.81 0.61 75492.1
123523 Total 75492.1 0.66 4152.1 4270

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp Legend:—

Required Entries

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development

BMP Identification

BMP NAME /ID Bioretention Basin 'T'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-I 7280 Mixed Surface Types 0.62 0.42 3090.6
7280 Total 3090.6 0.66 170 443.3

Notes:




] Required Entries
Santa Ana Watershed - BMP Design Volume, Vgyp Legend:———
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development
BMP Identification
BMP NAME /ID Bioretention Basin 'J'
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-J 16300 Mixed Surface Types 0.81 0.61 9961.9
16300 Total 9961.9 0.66 547.9 547.9

Notes:




Required Entries

Santa Ana Watershed - BMP Design Volume, Vgyp Legend:—
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name Blue Engineering and Consulting Date 7/9/2019
Designed by A. Cesar Case No
Company Project Number/Name Cottonwood Residential Development

BMP Identification

BMP NAME / ID Bioretention Basin 'K'

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

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

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA-K 55658 Concrete or Asphalt 1 0.89 49646.9
55658 Total 49646.9 0.66 2730.6 2732.4

Notes:




Effective Impervious Fraction

Developed Cover Types Effective Impervious Fraction

Concrete or Asphalt 1.00

Compacted Soil (e.g. unpaved parking) 0.40

Permeable Paving Blocks w/ Sand Filled Gap 0.25

Gravel or Class 2 Permeable Base 0.10

Open and Porous Pavers 0.10

Ornamental Landscaping 0.10

Natural (B Soil) 0.15

Natural (D Soil) 0.40

Mixed Surface Types



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio A Calculated Cells
Company Name: Blue Engineering and Consulting, Inc Date: 10/18/2020 2020
Designed by: A Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 0.4157025 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Viemp= 609 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 25.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.47 ft
Minimum Surface Area, A,

Vi (ft) Ay=l 414 1t
N BMP

Ay (f5) & ®

Proposed Surface Area A= 425 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio 'B Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 0.5956152 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Viemp= 872 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 25.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.47 ft
Minimum Surface Area, A,

Vi (f) Aw=| 593 It
N BMP

Ay (f5) & -

Proposed Surface Area A= 600 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio 'C Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

Ar= 0.592011 acres

Enter Vgy;p determined from Section 2.1 of this Handbook Vemp= 834 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 23.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.47 ft
Minimum Surface Area, A,

Vi () Av=[ 568 1t
N BMP

Ay (f5) & -

Proposed Surface Area A= 575 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio'D Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 0.3167585 acres

Enter Vgy;p determined from Section 2.1 of this Handbook Vemp= 455 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 25.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.47 ft
Minimum Surface Area, A,

Vi () Aw=| 309 1t
N BMP

Ay (f5) & -

Proposed Surface Area A= 497 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure e Legend:
Bio 'E Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 1.4474288 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Vemr= 2,339 ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 37.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.78 ft
Minimum Surface Area, A,

Vi (f) Av=_ 1314 1
N BMP y

Ay (ft5) ) _—

Proposed Surface Area A= 1369 ft’
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure - Legend:
Bio 'F Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 1.1485078 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Vemp= 1,649 ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 30.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.48 ft
Minimum Surface Area, A,

Vi (f) Av=_ 1,117 1
N BMP y

Ay (ft5) ) _—

Proposed Surface Area A= 1,122 ft
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure i Legend:
Bio'G Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 09561754 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Vemr= 1,346  ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 30.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.48 ft
Minimum Surface Area, A,

Vi (f) Av= 912 It
N BMP

Ay (ft5) ) _—

Proposed Surface Area A= 928 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



. . . . BMP ID Required Entries
Bioretention Facility - Design Procedure - Legend:
Bio 'H Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 2.8356979 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Vewr= 4,152 ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 49.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.79 ft
Minimum Surface Area, A,

Vi (f) Av=_ 2326 1t
N BMP y

Ay (ft5) ) _—

Proposed Surface Area A= 2386 ft’
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



i . . . BMP ID Required Entries
Bioretention Facility - Design Procedure o Legend:
Bio 'l Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 0.1671258 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Viemp= 170 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 10.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.43 ft
Minimum Surface Area, A,

Vi (f) A= 119 1
N BMP

Ay (f5) & -

Proposed Surface Area A= 310 i
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



i . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio 'K Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 1.2777319 acres

Enter Vpy;p determined from Section 2.1 of this Handbook Vemr= 2,731 ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 6.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.38 ft
Minimum Surface Area, A,

Vi (f) Av=_ 1974 1
N BMP y

Ay (ft5) ) _—

Proposed Surface Area A= 1980 ft’
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



i . . . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
Bio'J Calculated Cells
Company Name: Blue Engineering and Consulting Date: 18-Oct 2020
Designed by: A. Cesar County/City Case No.:

Design Volume

Enter the area tributary to this feature

A= 0.3741965 acres

Enter Vgy;p determined from Section 2.1 of this Handbook Vemp= 548 ft’
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer dg = 2.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 10.0 ft
Total Effective Depth, dg

dg=(03)xdg+(04)x1-(0.7/wp)+0.5 dg = 1.43 ft
Minimum Surface Area, A,

Vi () Av=| 384 It
N BMP

Ay (ft5) )

Proposed Surface Area A= 1980 ft’
Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern

Drainage ultimately flows to Canyon Lake by way of Kitching Street Channel, to Perris Valley
Channel, then to San Jacinto River, that flows into Canyon Lake.

-41 -
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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 A. On-site storm drain @ Locations of inlets. @ Mark all inlets with the words Maintain and petiodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
Drain” or similar. Catch Basin Provi .
. rovide stormwater pollution
Markers may be available from the tion information to new site
Riverside County Flood Control preven
. .. owners, lessees, or operators.
and Water Conservation District,
call 951.955.1200 to verify. See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to 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 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 @ State that parking garage floor 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.

a D2. Landscape/ Show locations of native trees or State that final landscape plans will | B 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. _ . . . .
d B Presetve existing native trees, @ 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
. . ss : . !
Show stormwater treatment and @ Design landscaping to minimize k}llt;ge{h/[flf i(zifn(zign/o stt‘c]);rigwater/ 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 W owners, lessees and operators.
and guidance in Chapter 5.) use of fertilizers and pesticides that
can contribute to stormwater
a pollution.
Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.
|
Consider using pest-resistant
m 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

a E. Pools, spas, ponds, B Show location of water feature and If the Co-Permittee requires pools B 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://tcflood.org/ stormwatet/
Department of Environmental to local requirements.
Health Guidelines.)

a F. Food service O For restaurants, grocery stotes, and | d  Describe the location and features 0 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 Stqrej,
area outdoors) of a .ﬂoor sink or this facility and how it has been Delicatessens and Bakeries” at
other 'area for cleanl.ng floor mats, sized to insure that the largest http://tcflood.otrg/ stormwater/
containers, and equipment. items can be accommodated. Provide this brochure to new site

O  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 B Show where site refuse and B State how site refuse will be @ 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.

B  State that signs will be posted on or
near dumpsters with the words “Do

implemented:

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

@ 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

@  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/or
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
(CalARP)

= Aboveground Storage Tank

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

* Underground Storage Tank

www.cchealth.or roups/hazmat

yA

O 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.

Q

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

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

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. Brochutre can be found at
http://tcflood.otrg/ stormwater/

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

| 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.

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

Q 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
Service 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

] N. Fire Sprinkler Test B Provide a means to drain fire B 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
0. Miscellaneous Drain @ Boiler drain lines shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
Q Boiler drain lines discharge to the storm drain
o m system.
. 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
a Roofing, gutters, and m lines may not discharge to the
trim. storm drain system.
Q Other sources Rooftop equipment with potential
to produce pollutants shall be
) roofec.l and/or have secondary
containment.
Any drainage sumps on-site shall
m [feature a sediment sump to reduce
the quantity of sediment in
pumped water.
m 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

a P. Plazas, sidewalks,
and parking lots.

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

Project Title: Cottonwood Village Residential Development

Original Date Prepared: March 11, 2021
Revision Date(s): _May 24, 2021
Revision Date(s): January 12, 2022

Revision Date(s):

Revision Date(s):

Contact Information:

Prepared for: Dana Haynes
4340 Von Karman Ave. Suite 110
Newport Beach, CA 92660
(949)-705-0408

Prepared by: Blue Engineering and Consulting, Inc
Rancho Cucamonga, CA 91739
(909)-248-6557

Contact: Angel Cesar, P.E.

Client Signature:
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I Inspection and Maintenance Log

Date Observations/Actions Inspector




Il. Updates, Revisions and Errata

See Appendix 2



lll. Introduction

The project site is located in the City of Moreno Valley at the North portion of Cottonwood Avenue
between Perris Boulevard and Kitching Street. The project proposes an approximate 9.4-acre
development consisting of 23, 4-unit multi-family apartment homes, open space, and detention/water
quality basin. The site is bounded by single family homes to the north, east and west, and Cottonwood

Avenue to the south.



IV. Responsibility for Maintenance

General

Funding will be provided by the owner:

Dana Haynes
4340 Von Karman Ave. Suite 110
Newport Beach, CA 92660

Records

Maintenance records are to be inserted chronologically in Appendix 1 of this O&M Plan

Safety

All maintenance procedures shall comply with the latest OSHA standards.

Replacement Cost

A bioretention basin is a non-manufactured BMP. The basin must be replaced if it fails to infiltrate the mitigated
volume within the allowable time. The cost to replace the basin would be the cost to remove approximately the
top 4 feet of soil and replace with native as a minimal compaction to allow for infiltration. That cost can vary
depending on time, approximation of native sand. Replacement cost can be $10,000-$30,000.



V. Summary of Drainage Management Areas and Stormwater
BMPs.

Drainage Areas

See Appendix 5 of this O&M Plan for WQMP Site map.

DMA Name or ID Surface Type(s) Area (Sq.Ft.) DMA Type
DMA-A Mixed Surface 18,108 Type D
DMA-B Mixed Surface 25,945 Type D
DMA-C Mixed Surface 25,788 Type D
DMA-D Mixed Surface 13,798 Type D
DMA-E Mixed Surface 63,050 Type D
DMA-F Mixed Surface 50,029 Type D
DMA-G Mixed Surface 41,651 Type D
DMA-H Mixed Surface 123,523 Type D
DMA-I Mixed Surface 7,280 Type D
DMA-I Mixed Surface 7,280 Type D
DMA-J Mixed Surface 16,300 Type D
DMA-K Concrete Asphalt 55658 Type D

Structural Post-Construction BMPs

See Appendix 5 of this O&M Plan for WQMP Site map.



VI. Stormwater BMP Desigh Documentation

“As-Built” Drawings of each Stormwater BMP

Not applicable.

Manufacturer’s Data, Manuals, and Maintenance Requirements

Not applicable, there are no manufactured stormwater BMPs.

Specific Operation and Maintenance Concerns and Troubleshooting

Not applicable.



VIl. Maintenance Schedule or Matrix

Maintenance Schedule

Schedule

Inspection and Maintenance Activity

Ongoing

Routine maintenance and inspection:

» Keep adjacent landscape areas maintained. Remove
clippings from landscape maintenance activities.

¢ Remove trash and debris and rake surface soils to mitigate
ponding

¢ Replace damaged grass and/or plants

¢ Replace surface mulch layer as needed to maintain a 2-3 inch
soil cover.

e Eradicate weeds and prune back excess plant growth that
interferes with facility operation. Remove invasive vegetation
and replace with non-invasive species

After storm events

Inspect areas for ponding

Annually

Inspect/clean inlets and outlets

VII.B Service Agreement Information

See Appendix 8 of this O&M Plan for service agreement information with any contractors regarding the

O&M of BMPs at the site, if any.




Appendix 1: Inspection and Maintenance Logs

Insert Additional Inspection or Maintenance Logs Here



Date

Observations/Actions

Inspector




Appendix 2: Updates, Revisions, and Errata

Insert Additional Updates, Revisions, and Errata Logs Here



Revision
Number

Date

Brief Description of Update/Revision/Errata, include section
and page number

Prepared and
Approved by




Appendix 3: Maintenance and Recording Mechanism

Copy of Covenant Agreement Establishing Notification Process And Responsibility For Water Quality
Management Plan Implementation And Maintenance



Notification Process and Responsibility

1.

Name:
Title:
Phone No.:

WQMP Responsibilities:

(1) Routine inspections to evaluate BMP effectiveness.

(2) Identifying when BMPs require maintenance.

(3) Working with qualified contractors to maintain the BMP.
(4) Recordkeeping of inspections and maintenance activities.

Name:
Title:
Phone No.:

WQMP Responsibilities:
(1) Cleaning, repairing, servicing, and maintenance of BMP.

Name:
Title:
Phone No.:

WQMP Responsibilities:

(1) In event of failure, and with City Engineer’s authorization, modify or replace with an
upgraded BMP to prevent future failure.

(2) Notify successors of BMPs and maintenance requirements.



Appendix 4: Training Records

Insert Training Records with Brief Discussion Here



Appendix 5: Site Plan and Details

WQMP Site Map and BMP Details



Appendix 6: Service Agreement Information

Insert Contractor Information (if any)



RECORDING REQUESTED BY
AND WHEN RECORDED MAIL TO:

LAND DEVELOPMENT DIV.

CITY OF MORENO VALLEY

PO BOX 88005

14177 FREDERICK STREET
MORENO VALLEY, CA 92552-0805

EXEMPT FROM FEE PER G.C. Section 6103

SPACE ABOVE THIS LINE FOR RECORDER'S USE

APN:
PEN (LGL)

STORMWATER TREATMENT DEVICE AND CONTROL MEASURE ACCESS AND

MAINTENANCE COVENANT
THIS INSTRUMENT is made and entered into this day of , by
and between Dana Haynes , hereinafter referred to as "Owner," and the City of

Moreno Valley, a municipal corporation, hereinafter referred to as "City."

RECITALS

WHEREAS, the Owner owns real property ("Property") in the City specifically described

in Exhibit "A," which is attached hereto and incorporated herein by this reference; and

WHEREAS, at the time of approval of the development project known as
TM34544 Cottonwood Village

Residential Development (the "Project") for the Property, the City required the Project to

employ on-site stormwater and non-stormwater control measures to mitigate the Project impacts

to water quality and minimize pollutants in urban stormwater runoff; and



WHEREAS, the City and Owner, its successors, and assigns, agree that the health, safety
and welfare of the residents of the City, require that on-site stormwater and non-stormwater
management control measures be constructed and implemented and adequately maintained on the

Property; and

WHEREAS, the Owner has chosen to install BMPS | hereinafter referred to as the
"Device" and other control measures all as described in the Final Water Quality Management

Plan (WQMP) to minimize pollutants in urban stormwater and non-stormwater runoff; and

WHEREAS, the Device and other control measures have been installed and/or
implemented in accordance with the WQMP, project plans and specifications approved by the

City; and

WHEREAS, the Device and other control measures, being installed on private property
and draining only private property are private facilities with all maintenance or replacement

therefore being the sole responsibility of the Owner; and

WHEREAS, the Owner is aware that periodic and continuous maintenance including, but
not necessarily limited to, filter material replacement and sediment removal is required to assure
discharges from the Device, other control measures and the Project are in compliance with the
City’s Municipal Code for stormwater and non-stormwater discharges and that such maintenance

activity will require compliance with all Federal, State and local laws and regulations, including



those pertaining to confined space and waste disposal methods in effect at the time such

maintenance occurs;

NOW, THEREFORE, in consideration of City's approval of the Project and the foregoing
premises, the mutual covenants contained herein, and the following terms and conditions, the

City and Owner agree as follows:

1. The Owner hereby provides the City and its designees with full right of access to
the Device and other control measures and the immediate vicinity of the property
at any time, upon reasonable notice; or in the event of emergency, as determined
by City's Public Works Director/City Engineer or designees, no advance notice;
for the purpose of inspection, sampling and testing of the Device and other control
measures, and in cases of emergency, where the public health, safety, or welfare is
compromised, such emergency shall be declared a “nuisance” as defined in the
Municipal Code. Such conditions that created the emergency shall be abated as
provided for in the Municipal Code and at the Owner’s expense as provided for in

Section 3, below.

2. The Owner shall diligently maintain the Device and other control measures in a
manner assuring all discharges from the Device, other control measures and the
Project are in compliance with the Municipal Code for stormwater and non-
stormwater discharges at all times. All reasonable precautions shall be exercised

by the Owner and the Owner’s representatives in the removal and extraction of



materials from the Device and other control measures, and the ultimate disposal of
the materials in a manner consistent with all applicable laws. As may be
requested from time to time by the City, the Owner shall provide the City with
documentation identifying the materials removed, the quantity and the recycle of

disposal destinations, as appropriate.

In the event the Owner fails to perform the necessary maintenance contemplated
by this Instrument, within five (5) days of being given written notice by the City,
the lack of maintenance shall be considered a public health and safety concern and
declared a “nuisance”, the City shall take all necessary actions as provided in the
Municipal Code, to abate the nuisance and charge the entire cost and expense to
the Owner, including administrative costs, attorneys' fees and interest thereon at
the maximum rate authorized by law from the date of the notice of expense until
paid in full. Additionally, any discharge as a result from the lack of maintenance
prescribed herein from the Device to the City’s maintained Municipal Separate
Storm Sewer System shall be considered an illegal discharge and considered a
violation of the Municipal Code and shall cease immediately. Such cessation may

include a yellow or red tag issued to the Project.

This Instrument shall be recorded in the Official Records of the County of
Riverside at the expense of the Owner and shall constitute notice to all successors
and assigns to the title to the Property of the obligations herein set forth. This

Instrument shall also constitute a lien against the Property in such amount as will



fully reimburse the City, including interest as herein above set forth, subject to

foreclosure in event of default in payment.

5. It is the intent of the Owner that the burdens and benefits herein undertaken shall
constitute covenants that run with the Property and shall constitute a lien against

the Property.

6. This covenant imposes no liability of any kind whatsoever on the City and the
Owner agrees to hold the City harmless from any liability in the event the Device
and other control measures fail to operate in accordance with the plans and

specification submitted to the City.

7. The obligations herein undertaken shall be binding upon the heirs, successors,
executors, administrators and assigns of the Owner hereto. The term “Owner” shall
include not only the Owner, but also its heirs, successors, executors, administrators,
lessees and assigns. The Owner shall notify any successor to title of all or part of the
Property about the existence of this Instrument. The Owner shall provide such notice
prior to such successor obtaining an interest in all or part of the Property. The Owner
shall provide a copy of such notice to the City at the same time such notice is

provided to the successor.

8. Time is of the essence in the performance of this Instrument.



0. Any notice to a party required or called for in this Instrument shall be served in
person, or by deposit in the U.S. Malil, first class postage prepaid, to the address
set forth below. Notice(s) shall be deemed effective upon receipt, or seventy-two
(72) hours after deposit in the U.S. Mail, whichever is earlier. A party may

change notice address only by providing written notice thereof to the other party.

CITY: OWNER:

Public Works Director/City Engineer Name: Dana Haynes

City of Moreno Valley Company: Cottonwood 939, LLC.

PO Box 88005 Address: 4340 Von Karman Ave., Ste. 110
14177 Frederick Street City/State/ZIP: Newport Beach, CA, 92660

Moreno Valley, CA 92552-0805

10. This Instrument represents the entire Covenant of the parties hereto as to the
matters contained herein and supersedes any and all prior written or verbal
agreements between the parties as to the subject matter hereof.

11. This Instrument shall be governed by and construed in accordance with the laws
of the State of California.

12.  No amendment to this Instrument shall be made without prior written approval by

the City.

OWNER:

Dana Haynes, President
(Name, Title)

Cottonwood 939, LLC.
(Name of company/partnership/corp./entity)




CITY:

CITY OF MORENO VALLEY

APPROVED AS TO FORM:

City Attorney

By: Date:

Mike Lee, City Manager

Attest:

By: Date:

City Clerk



EXHIBIT “A”

Legal Description

Lot 6, Block 73, Map No. 2, Bear Valley and Alessandro Development Co., together with that
portion of Cottonwood Avenue within said Block lying between the southerly prolongation of
the west lines of said Lot, in the City of Moreno Valley, County of Riverside, State of California,
as per map recorded in Book 11, Page 10, of Maps, in the office of the county recorder of

San Bernardino County.



EXHIBIT “A-1”

(Include 8.5x11 project site map and show location(s) of treatment control
BMPs)
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Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information
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Drain I_g_.serts

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

®  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

®  As there is no standing water, there is little concern for
mosquito breeding.

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

Design Considerations

8 Use with other BMPs
= Fit and Seal Capacity within Inlet

Targeted Constituents

AN NS

v/
v/

Sediment
Nutrients

Trash

Metals
Bacteria

Qii aind Grease
Organics

Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

Stormwater
Quallty
Assoclation

January 2003 California Stormwater BMP Handbook
New Development and Redevelopment
www.cabmphandbooks.com
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers,

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
®  The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

® The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore

replacement).

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report

Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998

20f 3 California' Stormwater BMP Handbook ) January 2003
New Development and Redevelopment
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Drain I_p__serts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.

s s
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Building & Grounds Maintenance SC-41

Objectives

“m Cover
m Contain
B Educate
Reduce/Minimize

Product Substitution

Targeted Constituents

Description Sediment v
Stormwater runoff from building and grounds maintenance Nutrients v
activities can be contaminated with toxie hydrocarbons in Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals 7
metals, abnormal pH, and oils and greases. Utilizing the Bacteria J

protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Oil and Grease
Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
B Switch to non-toxic chemicals for maintenance when
possible.

®m Choose cleaning agents that can be recycled.

CASQA

California
Stormwater

=  Encourage proper lawn management and landscaping,
including use of native vegetation.

Quality
Association
January 2003 California Stormwater BMP Handbook 1of 5
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SC-41 Building & Grounds Maintenance

s Encourage use of Integrated Pest Management techniques for pest control.

s Encourage proper onsite recycling of yard trimmings.
® Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

= Insituations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m Ifsoaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m Ifyou are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

= Dispose of grass clippings, leaves, sticks, ui other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

= Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
= Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

= Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m Usea ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

m Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.

. O .= S A s o
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Building & Groy_g_ds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabrie or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

®= Do not mix or prepare pesticides for application near storm drains.

m  Use the minimum amount needed for the job.

= Calibrate fertilizer distributors to avoid excessive application.

= Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

m  Apply pesticides only when wind speeds are low.

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

m Irrigate slowly to prevent runoff and then only as much as is needed.

m  Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Dispose of empty pesticide containers according to the instructions on the container label.

January 2003 California Stormwater BMP Handbook 30of5
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SC-41  Building & Grounds Maintenance

= Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

= Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

= Inspectirrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
s Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

» Train employees and contractors in proper techniques for spill containment and cleanup.

®  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Place a stockpile of spill cleanup materials, such zs brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m IHave employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

» Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
= Clean up spills immediately.

Other Considerations
Alternative pest/weed controls may not be available, suitable, or effective in many cases.

Requirements
Costs
»  Cost will vary depending on the type and size of facility.

m  Overall costs should be low in comparison to other BMPs.

Maintenance
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

T T A T R
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb,ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.,us/pubworks/bmpman.pdf
King County Storm Water Pollution Control Manual http://dnr.metrokec.gov/wlr/dss/specm.htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management

Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org
The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

B BAA

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Poliutants
Collect and Convey

Description

Each pro;ect site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others, Integratmg and i mcorporanng
appropnate landscape plannmg methodologles into the project d851gn is the most effective
‘action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

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

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

Design Considerations

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

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

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

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

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

Conserve Natural Areas during Landscape Planning

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

= Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

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

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

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

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

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

» Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and

20f4 - California'Sformwater-éﬁ;Héﬂdbodk January 2003
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Site Design & Landscape Planning SD-10

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

= Evaluating infiliration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection critevia for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
s Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels,

m  Stabilize disturbed slopes as quickly as possible.

= Vegetate slopes with native or drought tolerant vegetation.

= Control and treat flows in landscaping and/or other controls pnor to reaching existing
natural drainage systems.

= Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

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

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

s Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

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

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

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infiltration
[ Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

1 Contain Poliutants
Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mltlga’ang flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and

- foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

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

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

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressmg roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 _Roof Runoff Controls

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

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

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥4 to
1/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

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

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

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

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

Pop-up Drainage Emitter

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

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for

stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow

coming off the roof. Foundation plantings can reduce the physical impact of water on the soil

and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

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

&)

Supplemental Information
Examples
= City of Ottawa’s Water Links Surface ~Water Quality Protection Program

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

Other Resources _
Hager, Marty Catherine, Stormwater, “LOWmImpact Development”, January/February 2003.
www.stormh2o.com

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

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

Design Objectives

M Maximize Infiltration
[ Provide Retention
4 Siow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

frrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

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

Suitable Applications

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

Design Considerations

Designing New Installations

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

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
= Design irrigation systems to each landscape area’s specific water requirements.

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

= Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

== Sil
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SD-12 Efficient Irrigation

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

= Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low 1mgat10n requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas 'without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the Iandscape mch_ tect

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

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

= Employ other comparable, equally effective methods to reduce irrigation water runoff,

Redeveloping Existing Installations

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

3

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

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

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

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

Design Objectives

Maximizé inﬁltration
Provide Retention
Siow Runoff

Minimize Impervious Land
Coverage

) Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

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

Approach

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

Suitable Applications

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

Design Considerations

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

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

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive langunage. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1of 2
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SD-13 Storm Drain Signage

~ DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

=  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumpmg
at publie access points along channels and creeks Wlthlll the project area.

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

Redeveloping Existing Installations

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

Additional Information
Maintenance Considerations

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

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

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

Supplemental Information

Examples

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storage Areas SD-32

Design Objectives

Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infitration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be Slow Runoff

polluted. In addition, loose trash and debris can be easily

transported by water or wind into nearby storm drain inlets, Minimize Impervious Land

channels, and/or creeks. Waste handling operations that may be Cwe_"?ge _
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

I Contain Pollutants
Approach

c . . e 3 Collect and Convey
This fact sheet contains details on the specific measures required

to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

likelihood of contamination.

Suitable Applications

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

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations
Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m  Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

=  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.

January 2003 California Stormwater BMP Handbook 1of2
New Development and Redevelopment
www.cabmphandbooks.com



SD-32 Trash Storg_ge Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

= Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

= Pave trash storage areas with an impervious surface to mitigate spills.
= Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.,

Redeveloping Existing Installations

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

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title.. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Street Sweeping and Vacuuming

SE-7

Categories

EC
SE
TC
WE

NS

Erosion Control
Sediment Control
Tracking Control
Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

=
]

Legend:
M Primary Objective
[ Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Street sweeping and vacuuming includes use of self-propelled Nutrients

and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for Metals
final paving. Sweeping and vacuuming prevents sediment from -
the project site from entering storm drains or receiving waters.

Suitable Applications Organi
Sweeping and vacuuming are suitable anywhere sediment is’

Bacteria
Qil and Grease

Cs

|

tracked from the project site onto public or private paved

Potential Alternatives

streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

s Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

= Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vacuumed on
a daily basis.

® Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it.

CALIFORNIA STORMWATER
QUALITY &AXSOOTATIONT
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Street Sweeping and Vacuuming SE-7

m  If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yds hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent

dumping.

Inspection and Maintenance

m Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. Itis recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain

events.
m  When actively in use, points of ingress and egress must be inspected daily.

m  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

= Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous. '

®  Adjust brooms frequently; maximize efficiency of sweeping operations.

m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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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)
5" MINIMUM TOP WIDTH

2' VARIES 2'
(DEPTH X SIDE SLOPE) 2" MINIMUR (DEPTH X SIDE SLOPE)

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

SLOTTED CURB PONDING DEPTH
GRAVEL PAD 6" MAXIMUNM PARKING OR DRIVE AISLE (TYP)
PARKING OR DRIVE AISLE tTYPJ\B‘ F /

SNRRSR e B v }/ \ == 77
Vo L LT ‘

-~ MATURE VEGETATION | =7 »* *

il

18" - 36" ] BT NI
ENGINEERED |- o -TAND 2-3'MULCHLAYER -

SOIL MEDIA 1.
I
L -

~ PERFORATED PIPE

TIE SUBDRAIN INTO INLET
RETAINING WALL TYPE 1A PER

CALTRANS STANDARD B3-3 OR
ENGINEERED ALTERNATIVE BASED
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
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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 Vgupe
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

F
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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.
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.

VARIES |
2 MINITAURA CALTRANS D73 TYPE G-1 OR FUNCTIONAL
EQUIVALENT DROP | NLET
WHEELSTOP (AS NEEDED) P?ND'NG DEPTH WHEELSTOP {AS NEEDED)
2 MAKI MU PARKING (TVF)
PARKING (TYP }‘1 : ARK ‘
FENE TN £ _ {1 R/
Ny | W ml.7A\"4 \W’\V = i
var. men el I MATURE VEGETATION '
157- 36 Tl D e ToAND 203" MULCH LAVER C s '
EMGINEERED [ =] " ;v 0l e e e - :
SOILMEDIA fr :
- - . H
b ., i
. = e —
i - Qﬁﬂvm»moraﬂar - :
———

==

s

s Y A ST e A A
CALTRANS STANDARD B3-3 OR INTO INLET :

RETAIMING WALL TYPE 1A PER FERFORATED FIFE TIESUBDRAIN i
EMGINEERED ALTERMATIVE BASED %
ON GEOTECHNICAL PARAMETERS C J
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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.

B e 3
% Rl o
fa ol

.Figl'.u.'e 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, Ay, 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. Forthe 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)

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 8



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
Page 9



References Used to Develop this Fact Sheet
Anderson, Dale V. "Landscaped Filter Basin Soil Requirements." Riverside, May 2010.

California Department of Transportation. CalTrans Standard Plans. 15 September 2005. May
2010 <http://www.dot.ca.gov/hq/esc/oe/project_plans/HTM/stdplns-met-new99.htm>.

Camp Dresser and McKee Inc.; Larry Walker Associates. California Stormwater Best
Management Practice Handbook for New Development and Redevelopment. California
Stormwater Quality Association (CASQA), 2004.

Contra Costa Clean Water Program. Stormwater Quality Requirements for Development
Applications. 3rd Edition. Contra Costa, 2006.

County of Los Angeles Public Works. Stormwater Best Management Practice Design and
Maintenance Manual. Los Angeles, 2009.

Kim, Hunho, Eric A. Seagren and Allen P. Davis. "Engineered Bioretention for Removal of Nitrate
from Stormwater Runoff." Water Environment Research 75.4 (2003): 355-366.

LA Team Effort. LA Team Effort: FREE Planter Boxes for Businesses. 2 November 2009. May
2010 <http://lateameffort.blogspot.com/2009/11/free-planter-boxes-for-businesses-est.html>.

Montgomery County Maryland Department of Permitting Services Water Resources Section.
Biofiltration (BF). Montgomery County, 2005.

Program, Ventura Countywide Stormwater Quality Management. Technical Guidance Manual
for Stormwater Quality Control Measures. Ventura, 2002.

United States Environmental Protection Agency. Storm Water Technology Fact Sheet
Bioretention. Washington D.C, 1999.

Urban Drainage and Flood Control District. Urban Storm Drainage Criteria Manual Volume 3 -
Best Management Practices. Vol. 3. Denver, 2008. 3 vols.

Urbonas, Ben R. Stormwater Sand Filter Sizing and Design: A Unit Operations Approach. Denver:
Urban Drainage and Flood Control District, 2002.

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 10



CONSTRUCTION

: Saluy
Keop construction materials and debris sway frem
e straet, gutter and starm drafns, Caver sxpasel)
sigckplles of sofl sund or pravel and excavatad
matery} with plastic shesting, sratected from rsin,
wind and runaff,

-Amiq excavalion o grading during wel waalher.
Plant tampaiary vegetation or add hydramulch on

Pollution Prevention B

Comsat wesh, setimand, vehitle Huids, dost s haosrdays dbrts from construetion sftos aftan make thef way
ko the San Borvardno County stoym drotn systern and donot gel trealed befors razching tha Sentn Ano Rz
Thls pulftes our drinking waler and sentaminstas wetsrways, maldng them nssfe fo peopls sadwikdifa
Follot these bast maagsment praticss o prevent polidien md protset ublic heslth,

Briniing Materialy & Recyeling Wasty
Redues m ig' ﬁséa:s&;ﬁy the swuints of
st o ey
meterials whenwver possibie. You can resyrls broken
asphalt corarits, wood, snd ceers vegshatian v
recyclabla makerials shold be taken o o landfiff oy
disposed of s hazardaus woste. For recyoling el
disposal information, call {509] 986-8401,

froshon

Slapss wwhers covatractionts net inmadialely plonnad,
ant permaniant vagalation ancs expavation and
grading are complete; Consiract diversion dikes to
channs! runaf &8 & detentian basin and around the
canabrustion sifo. Charaieds can be fned with grass
or reughaned gavement 1a reduce ranof velosity.

Clomning & Proventlm Sullls
Usa 5 diri pam ane el whem draining or pauring
Finids Suveer up ry il instead of g Be raady
Fur syl by prapasiing amd ustag api candaiment
onh elequp kits thai Inolude safely aquipment and
dry eleanup aderists such a3 ity Doy o sawist,
To reput savis apifls, caff 819,

Malnialning Vehicles & Equlpment

Halntein and vefual vebicles and emuimment of o
‘s oeation an-sits, sway fram tha strect, gutlar
and sharm dralns. Posform majur equiprmart sepalrs
and washings aff-site. Mol vohiclos and
eqipmant frequerlly for loaks, and provent loaks
fromt stored vehicles by drafning gas, hydreolic oft
o lransmission, brake and radialer flgids,




STORNWITER (¢

S s and il from sl arlo oo ot G
o the San Bernerding Sounty stevm drain systam and ok gat troater bafore oaching the Sania Aes
River. This pollutes cue drinklng wates mm&mmmya,mmmﬂmmmm
vildi. Follow: these best managamant practicas o present pallution and prolect pibllc besith,

ey —

Yogutation whenswer possible, Hantseyelable
matariafe sheuid ba takenta 8 londfi or disposert
uf 85 hazadows waste: For ronyeling snd diosal
Informalian, eaft {309} 388-8407,

 Foep construction materials and debris

sway from the atrset, guler and starm

drains, Govor expiosed etockpiles of

goll, 390d or gravel and exeavated

- material with plastlo shaaling,

mgﬁmmmmm
. runeff,

1

b

R e
regarig el vaing spil santskment
eniipmont and .,

fuokl sxczsntlon w greding durtng vt westher
Plant temparary vagatatios sn slopos whore
cansyueins is ot iomedlately planned, and
e vefitation wmoe exenestlon ool grading

At eenplate Conslrant dimrsion dhes o chenal

rmﬁﬁmmmmmmwm
mveen to midute runofF valaoky,




STORNWATER 49

et viash, saiaien, v fuids, st s ezl dobes from eonsirution sk ften
e el viay okt San Barnaeding Couedystoren drsy sysfom and oy gt gek trelod biforg
cadulii tie Santa doa Rivwr, This pobulss wur drinking waler and contamingtes wilmrways,

FRESH CONCRETE &

MORTAR APPLICAT

peliion and protect public heeith.

ssaking o nsafi or pmogls s wible. Follow these hasl wanagement pracices topresant

Gedaring Mnterlals & Retyoiing Weato
Reduce waste by ordering anty the ameunts of
malercts gaedid o the ob. Use recyelod o reyolatle
thelaiials whenerar possitde. Wien toeaking up paving,
recyele Hag plaess ot & eroghing eompany You con
aleo roeyile broken ssphall, soncrte, wood, and
cleared vegelztion. Ran-scyclable matarials shoukd
be-taken to2 ol or dispased of as hazsrdass
waste, (all {538) 336-9301 fa recveling and dispasal
rformatian,

Clganlu Up

Wash canerste dust nio designated dirt aross, not
dawm cirfessays o nta ihe slreet er starm draing,
Phash et conoride wivers and equipmiant o specifled
washeot arees, whire walar can flow into &

-cantainneant gomd. Dement washwater cantia raeycled

by pampig 1 hack inte cament mixees for cause,
Hever dispuss of cement washioul fla driveways,
stigets, outtors, storm dralng & diaiage ditehes,

During Congtraction _
Schorule exvavetion and grading duting dry wredhor,
Prevent marlor and verent Ffrom antering ths sirest
sk skaren s by plasing srogion centrols, Selup
el iwers e bars o doup ol for sasy claanup
af debsis. Hevar bury waste material. Reeyols or
sy 07 as hazavdons wasls,




STORNWITER Lo
| E HRLL B

ol st sy et o o pi, g pt il
Ihelrwaylnlo the Sa0 Bernardine Bounty storm drain ays wmﬁﬁwmmt&m
finn Rivsr, Thle poltes our diinkng water aig viatsrarsys, teaking them: ursafi for eopla and
villdifs. Fullow thesy st management practices to pravent patect bl health.

el nd g

o i |
i ; B
i . ko

¥ S p I

%5; S, A ‘-m-«..-w-..-...‘_,.:._.. Se b .,-»,v-__— L o P - Sl e v
Provuinthug Sragion Cansiniction alning Vehizlos & Eguiganot
- Schaddle sveeniion and grading work ductng dry m:mmm malatananse s whon  Walntsin aod rofval vebletae snd sqsiomsnt o 3
Sidiment sturry agel o fog seal. Uss gl oeatio st vy fram the afrat, gt

weoplr, Deved and ingbimen evostan e sacues!. applging seal ceat,
‘earlrollansfovers ) Govwpusod - sheck dams, dRohos ur borms srovnd pxeavations,  and stam drains. arplpenant cagaies
stlgdos of ol sandor ravel wod mveovsladmatisl - and avald sver upglying walar for dust osmtrel. 304 washings off-sits, Insgant vahintes and
it plaatic shesting, pratected framm rain, wing o Rever wadhl axeeas materials From sxpossd cquipmiant Iregguendly far Tasis, and posvert festes

5 ageegats ur concrsta infe the atvesl, gitterer  from olored vebiciss By draining gas, hydraufic
astem draln, ail, tranasiselan, brake and. radlater flids,

ﬁ@mf&aﬁmw@mm@m
m i, ol (08 86401

Slaaning & Praventing Splils ,
' &mmwswmmmmmm destapide
hat Inclutls sulety wqulpment and dry dleanup materisis sich as ity itter
o avidial Svroep up try spil, instoad of hashag, Freveek agil Trom pagar
magtings by using drip pans, or by plueing absarbent meterigls Uics oleths
zﬂ tg?g under the mashings when oot in uss, To repurt serloeg sallts,

L =)
.....

To tagert dlege! dumping or tor mers infamation ' a
starmyirter ;

st il o, i _
1(800) CLEANUP i

www.1800clsanup.org




I b toan fbbased pains and casor i g
'%kamm “atax” s Slagnd with
r'ﬂ

Painte, solvents, adhesives and sther toxic chemicals usad in painting often make thair way info the

San Bemardine County siorm drain systam and do aot g2t treated hefore reauhing

tha Santa dns

Rier, This poliutes our drinking water and cantaminglas waterways, making e unsafe for pacle
and wildiife. Follow these simple tips to prevest paliution and protsct wur haalth,

o ok

Paint Ramay
Susep ap paint siripping residue, chips and dust
Instesd of haing inko the straet end dlspags of them
safely at s household hazardous wests colisction
fachlity, Call (300] CLEANUP for

tha faeility In your area.

Extarior Paint
Aemoval
When stripping or cleaning
beilding exteriors with high-
Fressurs water, block nearhy
storm draing and divert
washwatsr unts a desipnated
dirt ares. Ask your (scal
wastewaier ireatment
autherily if you co9 collee
building cleaning water snd
discharge  to the sewer,

2 .
Haver efoan broghes e tinse paiat containars In
the straet, gutter or nnar a starm drain. Olean water-
based paints in the sink. Clasw oi-based paiuds with
rinmer, which san hio ressad by peitting # ins jar
10 gelile out the palnt partleles ard then paming
off the elar lingid for futare vss, Wrap drisd saint
rqsidss tn newepapar and dispose of B in e bresh,

Repycling Palat

Reegele leftover palnt af & household hazardous
waste celiection facility save it for touch ups o
give it ta semagne wha can use if, fiks a theatrs
graup, sshadl, eity or community erganization.




m‘s-

Regyely BomsaloldH :
-M\mmmmwwa&mm
antlcloaners are lao dangernys to dumg andlos
Loxie Lo trash, Taks the b e rsepcled at o
torweniont hossehold bezardous wagte
cabetion facifty Call(800) CLEANUP

Tor the facilily i yaur ares,

ekt
instoad of higwing, swsepling or faing late the o staroy drain systan by sprinkler canoff, Try
Steaed, Try grasscycling, baving gress olispings using organic ar noa-tusic alternativss. JF g
our lavn instead of using & grass calcher. The  use ehamical fartilizars or pestioides, avold
cligpings act s a natural fordiiosr, end bucouse applying near eurhe and driveways and nover-
“lwass is mostly water, i atse imigates yuur law, apply bafora 4 saln,

canserving witer,

STORMWATER (o

Vard waste and household tados fike palnis and pesticides ofien maks Hhalr way Into the San
Barnardino County storm drain systemand de wial gaf trestad befars maching the Ssnte Ans River,
This pollites our drinking waler and contaminates waterways, moking ihem uasafe for peopls and
wildlife. Follow these simpls tips to pravent pallution and prateel yaur healéh,
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Removiends Plnturs

i Agua
wmmmm.mmmmm- Residuos de pinture, polvo de pintura y ginturas
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ala eseyels, una oragznizacion d ln ciudad s de
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EXCAVATION & GRADING OPERATIONS

Sediment, cement wash, asphalt, and motor oil from soil excavation and
grading operations often make their way into the San

.~ Y Bernardino County storm drain system and DO
= = [ —~. NOT GET TREATED before reaching the
< :——w-._w . - Santa Ana River. These wastes poliute our
Y drinking water, and make our waters unhealthy

and unsafe for people and witdlife.
Fo!low these practices to help prevent stormwater pollution...

{ Erosion Pfev‘enﬁon } L Equipment Maintenance... _

e S S S S | R SR S B e —

Reduce erosion by avoiding excavation or grading Maintain_ all vehicles and
activities fiuring wetl weather, and by planting equipment by inspecting them
. (NC“W L \l?mporary vagetation on siopes frequently for leaks. Also,
Sserrmasemsn s where construction is not conduct maintenance and
G- nite immediately planned. Plant refueling at one location --
permanéni vege’taﬁ’bn &8s 300N as possibie, once away from storm drains, and
éxcavation and grading activities are complets. ‘pariorm major equipment repaire and washinge off
Diversion dikes can be constructed to channel runoff site. :Fmaﬂy, use gravel approaches whare truck traffic
around the site; channels can be lined with grass or is fraquent fo {adixce‘sg}ﬁ compaction and Imé the
roughened pavement to reduce runoff velocity. For tracking of sediment into the shreals.
information on erosion cantrol, call 799-7407, s —= =
— L Spills...
[ General Business Practices... TR R PR
. accidsnial s ng & drip pan and funne
Cover axpo§gd p!i'ee o se.:-ii and athar constiuation whan draining Gf poi?:ng ':f:ids. Be ready for
::l;:ii:i: :*dth plastic eheeting to prevent contact with  unexpestsd spils by preparing aﬁdusi_ﬂg sy o fid
n wate B G spill containment and cleanup kits.

-~

i Recycling... ® Kits should incude safety squipment

%».»w-;-;w,wg.-.mw,.MM.W“_._,W_L__mw,_.__,___,__ s gl ) )
. Recyele broken asphalt, concraie, wood, v and cleanup materials such as kifty
’ litter, sawdust or commeal. Furthermore,

and cleared vegetation whensver
' - possible, Unrecyclabla materiais prevent lsaks from stored vehicles by draining ges,
(| ’ must be taken to an appropriate hydraulic oil, and transmission, brake & radiator fuid.
landfili or disposed of as hazardous wasie. For REMEMBER: Never hose down dirty surfaces. To

recycling or disposal information, call 756-3401, report serious epills, call 1-800-33-TOXIC.

574
For mere Information, call your city’s stormwaler represeniative v




F Pé:*f)H CONCRETE & MORTAR APPLICATION

Cement, cement wash, gravel, asphalt, solvents, and
motor oil from fresh concrete and mortar activities
oﬁen make their way into the San Berardino County

\Stormdrain gystem and DO NOT GET TREATED

AL before reaching the Santa Ana River. These wastes

g poliute our drinking water, and make our waters
unhealthy and unsafe for people and wildlifs.

Foliow these practices to help prevent stormwater poliution...

General Busmess Practices {

eyt g s e g e o

Schedule amavatxon and graﬁmg work durmg dry
weather, and in case it rains, AWJ e,
prevent materials from contacting W
stormwater by storing themunder ~ **-

Cover. Also, secure open bags of cement to keep
wind-blown cemant powder away from strests, gutters
and storm drams

S S

Frevent mortar and cement from entering the stom =

drains by placing erosion conirols
-‘ 1 fle., berms or temporary
% vegetalion) down-slope fo
capture rnyioff. When
breaking up paving, be sure to
pick up all pieces and recycle
them at a crushing company;
small amounts of excess dry concrets,
grout and morter can be disposed of in the trash.
-mmmmmmmwmwﬁmmm
allow for sasy cleanup of debrs, REMEMBER:
Never bury waste materiat -- recyole or dispose of it
&s hazardous wasts. Call 386-8401 for reoyciing
and disposal information,

Dunng Constmcffon b :3

[Handlmg Materials & Wastes_” {

Minimize wastes when ordering mat@nais by ordering

ouly the amounts nesded to complste ’.

the job. Whanever possible, use
recycled or recyclable materials.
Racycls broken asphall. concrete:
wood, and cleared vegetation. Unrecyclabla materials
must be taken to an appropriate landfill or disposed
of as hazardous waste. For recycling and disposal
informabion, cali 386-8401,

| Cleaningup.. |

R

When cleaning up after drweway or sidswalk
construction, wash conorete dustanto designaied dirt
ereas, not down the driveway orinto the strest or storm
drain. Also, wash out contrate mixers and aquipmant
only in specified wash-out areas, whare the watar
flows into containment ponds. Cement washwater
mmrwwbdbypumnbackmmmmm
for reuse. REMEMBER: Never dispase
... of cement washout into
drivaways, streets,
guttars, storm draing or
drainage dilches.

I —

Far mors information, call your city's stormwater represantative e



GENERAL CONSTRUCTION

San Bernardino County storm drain system

Soil, cement wash, asphalt and motor oil from
construction sites often make their way into the

and DO NOT GET TREATED befors reaching
the Santa Ana River. These wastes poliute
our drinking water, and make our waters
unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater poliution...

General Business Practices...

e

Cover exposed piles of soil and other construction
materials with plastic sheeting to prevent contact
with rain water,

L , _Erosion Prevention. ..

ey e 7

Reduce erosion by avolding excavation or grading

activities duﬁng wet weather, and by planting

_ﬁh_‘,(”’ © ., temporary vegetation on

g "™, slopes where

construction is not

immedlately planned.

Plant permanent vegetation

a5 s00n a3 possible, once excavatlon and grading

activities ere complats. Diversion dikes can be

constructed to channel runoff around the site;

channels can be lined with grass or roughenad

pavement to reduce runoff velocity. For information
on erasion conirol, call 7v9- 7407

| Equipment Maintenance... ]
Mainteln alf vebicles and equipmeant by inspecting
them frequently for leaks. Also, conduct
maintenenoe end refusling at one location - away
from storm drains, and perform major equipmant
fapaire andl weshings off gite,

-
" Wil

,‘ For mors Information, call your city's stormwater representative '

| Handling Materials & Waste..

e e——

Minimize wasies when ordering materials by
ordering only the amounts needad io complete the
job.  Whenever possible, use recycled or
raecyclable materials. Recycle broken asphait,
concrete, wood, and cleared vegetation.
Unracyclable materials must be taken to an
appropriate landfif or disposed of as hazardous
waste. .For recycling and disposal information, call

386-840 1. !

[ 5 somaeie |

Avoid accidental spills by using a drip pan and
funnel when draining or pouring fluide. Be ready
for unexpected spills by preparing and using easy
to find splll contalnment and cleanup ks, Kis
should include safety

squipment @nd cleanup

materials such as kitty ™ o=
fitter, sawdust or

commeal. Furthermore,

prevent leaks from stored

vehicles by draining gas, hydraulic off, and
transmission, brake & radiator fluid. REMEMBER:
Mever hose down dirty surfaces; instead, sweep
regulardly. To report serious spilis, call 1-800-32-

TOXIC,




Yard waste and household toxics such as paints, solvents,
and pesticides often make their way info the San

~BernardinoCourty Storm arain system and DO NOT
GET TREATED before reaching the Santa Ana River
These wastes poilute our drinking water and make our

waters unhealthy and unsafe for peopie and wildiife,

Follow these practices to help prevent stormwater pollution...

L . InYourHome... _]
Household products such as paints, paint thinners,
drain openers, motor oll, A= o
wood polishes,
insacticides & herbicides,
oven ciganers, and many
other general cleaners
frequently get dumped on the ground, or into a gutier,
street or storm drain. instead of poliuting our
stormwaters, take these items to a household
hazardous waste coflection faciiity. Call 1-300-0ILY-
CAT for a facility in your area,
| _Fertilizers and Pesticides... 1
Fertlizers and pesticides are often carried into our
storm drains by sprinkler runoff. To minimize
stormwater pollution, use organic or non-ioxic
% ] pesticides and fertilizers as
" | directed, and keep them away from
i ditches, gutters and storm drains.
i

Slore them in a covered arag, off
TR the ground, to prevent contact
with water. For additional gardening questions, call

the San Bernardino Master Gardenars at 387-21 B2,

L
yo s it

Far more information, call your city’s stormwater representative

[ Trimmin"the Garden..

o 30 i

e e et e A o Ao e

Decaying organic materials that enter our storm
drains, such as grass, leaves, yard clippings, and pet
waste, will use up oxygen in naarby sirsams,
strossing aguatic life. Prevent siormwater W,
potiution by not blowing, SWeeping,
raking or hosing yard wasts into the
strost, gutier, or storm drain.
Alternatively, leave grass *
clippings on your lawn after 5
mowing, or compost yous o 5 f
clippings and yard waste,  ~4. S oo
Pet waste should not be composted, but rather
tisposed of in the trash i prevent the potential spread
of diseases. ’
| Planting In The Yard ~
Produce iess yard waste and save water by planting
=7 Also, conserva water and minimizs
4 unwantad runoff by usiag drip irr-
b gation, soaker hoses, or micrg-
" spray systems io water vegetation.




HOME REPAIR & REMODELING

Paints, solvents, adhesives, dusts, sediments, pesticides and
household toxics commonly associated with home repair and ¢

remodeling activities often make their way into the San

Q@MMEQ.A.QWWWWNQ%S F-

TREATED pefore reaching the Santa Ana River.

These

wastes pollute our drinking water, and make our walers . '
unhealthy and unsafe for people and wildiife, L

Follow these practices to hel

[Household Hazardous Wastes. J

gy

Common household cleaners, paint products, and
wallpaper & tile adhesives contain toxic
" i substances. Dispose of these products

< properly. REMEMBER: Toxic wastes
should never enter the storm drain system. For
disposal information, call 1-800-0ILY-C A

r - Construction...

s o b N s e g s

Keep all construction debris away' from the street,
guiter and storm drain, and if possible, schedule
grading and axcavation projects for dry weather.
Cover excavaied matsrial and stockpiles of asphalt,
sand, etc. with plastic tarps, and prevent erosion by
planting fast-growing annual and perennial gragses,
which wilt shieki and bind the so, '

{ _ Landscape & Gardening. ]

T e

Use fertilizers and pesticides as
dirgcted. Keep them away from
ditchas, gutters and storm drains, and
store them in a covered areaio pravent - ;s
contact with rain walgr. Also, minimize runolf and
canserve water by using drip imgation, soaker hoses,
or micro-gpray systems. REMEMBER: Do not deposit
leaves inlo the street, gutter, or storm drain,
_ SemEy

X
P

" Far more information, sall your cly's stormwataer representative

P prevent stormwater pollution...

Painting.. ‘I
CLEANUP... Avoid cleaning brushes or rinsing paint
containers into a street, gutter, or storm drain. For
water-based paints, "brush out® as much paint as
possible, and sinse in the sink. For ofl- §

based paints, “brush out” as f?
much paint as possible, clean *ﬂ‘fﬁ A
with thinner, and then filter ang AR
reuge thinnsr or solvent. -
REMOVAL... Paint stripping residus, chips & dust
from marine Wp‘aints, and paints containing lead or
tributyl tin are hazardous wastes. Sweep them up
and call 1-8C0-OILY-CAT for disposal information.
RECYCLING... Recycle or reuse leftover paint by
using it for touch-ups, or by giving it to someone who
can us it, such as a thealtre groug, school, city or other
community erganization. If you're unable to give it
away, contact 1-800-OiLY-CAT for disposal
information.

~ Concrete & Masonry...

Store bags of cement and plaster away fram gatters
#nd storm drains, and under cover, protected from
rainfedl, runoff and wind. REMEMBER: Never disposs
of sement washaut or concrets dust onto driveways,
streels, guiters or storm drains.

-
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painting operations often

Paints, solvents, adhesives, and toxic chemicals from

make their way into the San

Barnardino County

storm drain system and DO NOT GET
TREATED before reaching the Santa Ana River. These
wastes pollute our drinking water, and make our walers
unhealthy and unsafe for people and wildiife,

Follow these practices to help prevent stormwater pollution...

| General Business Practices,..
Keep all paint products and wastes away from the
street, guiter, and storm drains. Reuse paint thinner
by setting usad thinner aside in a closed, labsled jar
to settle out paint particies, and then pouting off the
clear liquid for future use, Wrap dried paint residue

in newspaper and dispose of it in the trash.

|___Water-Based Painis...
Purchase water-based paints whenever possible.
Look for products tabeled “latex® o “cleat; up witki
water.” '

e e e i o s

e — e it ey i it et

[ Recydle or Rouse Paints...

o IS CANN e T R SR

Rlecyaleftause tattover gaint by using i &Fo
fot Youah-ups, or by giving 1t o someans 2 %
whooanusa i, suchase theatrs group, @B GF
school, city or gther commuinity organization. f vou're
unable to give it away, contact 386-840 1 for
infarmation on hazardous waste pick-up,

R
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For more Information, call your ¢ity’s stormwater representative

| PainiCleanup..

VALY ot s A4 W i s e ok

Avoid cleaning brushes and
rinsing paint containers in &
sheet, gutier, or storm drain. For
water-based paints, *brush out”
. as much paint as possibie and
and rinse In the sink. For oil-based paints, “brush
out” as much paini as possible, clean with thinner,
and then fitter and reuse thinner or solvent,

[ Painf Removal. ]

i o kS e e remmerremressres e P st

‘Chemical paint stipping residue, chips & dust from

maring paints, and paints containing lead or iyt
#n &g haxardous wasles. Far tisposal -

A

information, call 386-8401,
Also, when stripping or | 4
cleaning building extsrors - "43-;.

with high-presaure veater,

blook storm diains and divert the -f_ waler onio &
designated dirt ares. Check with yhur tocal
waatewater treatment authority to find out if ¥ou can
colleet building cleaning watsr and discharge it io the
sawer,

)=
.
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ROADWORK & PAVING

Asphall, saw-cut siurry, and excavated materials from Road paving, surfacing
~ and pavement removal operations often make their way intg

the San Gernardino County storm drain system and DO NOT

N 4. GET TREATED before reaching the Santa Ana River.

é, These wastes poliute our drinking water, and make our
waters unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater poliution...

{ Gdnng C@nstruct:aﬁ } [ Spills... —f
Cover catch basing and mamtanance haéas when gafeady for unexpected spifis by preparing aﬂdusmg
applying seal coat, siumry seal, fog seai, etc. Use spill containment and cleanup kits: Kits should inciude
check dams, diiches or barms around excavations, safety equipment and

claanuy materials such as
® kitty litter, sawdust or
. cornmeal. Prevent drips
from paver machines by
J eaiching fluids with drip pans or by placing absorbent

material (cloth, rags, eic....) untderneath the machines
Baricade storm drain opemngs during when they're not in usé. To report serious spilis, cal
saw-cutting, and after breaking up 1-800-33-TOXIC.

and avoid over-application of water for dust coniroi. =
REMEMBER: Never wash excess malerials from
exposed aggregate or concrets into a street, gutter,
or storm drain; collect and recycle mem

@sphait & Concrete F?emavaf

e ep—

L }

paving, be sure to remove all chunks !
and pieces and recycia them at a !_ GQ_’_’?’W BUSIJ]GSS ;;Pﬁ, S J
crushing company. For recycling Schedule excavation and grading wark during dry
infarmation, cafl 386-8401. ‘ weather, and develop and implement erosion and
c e = sediment controi plans for
L_ Equ ment Mamtenance ] *—E excavated embankmants. in

I I
Maintain all vehicies and eqummem by inspacnng _ “ 7R, .y caseirains, cover
them trequently for leaks. Also, condunt maintenance S RE" R - %' sxposed pies of
and refusiing at ona location - away from storm soil and other
drains, and perdorm major squipment repairs and conslruction maierials with plasti; sheeting ta pravant

washings off site. cantact with rein water,
WE=7? e/
v ?‘ -—J‘::-w: -

i —
" Far more information, call your city’s stormwater representalive



Pesticides, fertilizers, septic system overflows, soil, and animal manure from
mral homes often make their way into the San Bemardino

OUTty StOTIT T drgin System and DO NOT GET

TREATED before reaching the Santa Ana River These
wastes poliute our drinking water, and make our
walers unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater poliution...

A Protecting Your well.. | That Rural Landscaps...

Slnce old, uncapped and abmdoned wolls can serve Reduce soll erosion by covering parking arsas with
& direct conduits to aur groundwater, it s important gravel, and by covering other exposed soils with
to maintain these areas. Keep all livestock vegetation. Gravel and vegstation will not only
confinement areas eway from welis, and keep septic improve the appearance of your home, but will aiso
drain fislds and chemical storage assist in filtering out pollutants from water. For
areas down slope from wells, Information on reducing erosion, call 793-7407.
Install anti-siphoning davices s

betwosn your welf and water ,- Autos & Other Equipment.. :
pipes to prevent backflow of . Repair vehicles and other equipment sway from wells,
pollutants and drinking water contaminatioa, ditchas and draing. Avoid accidental spiis by using @
REMEMBER: Mever dispose of anylhing in wells. drip pan and funael when draining

ar pouring flulds. Pravent leaks
[ Fem!;zefs and Pesticides.. _j from stored vehicle by draining

Avoid buying and mlxing more pmmaa than you gas, hydraullc ofl, and
nead, end nevarappsy more then the recommended transmission, brake & radiator
amount.  Consider spot treatments, rather than fluid. For recyciing information,
spraying pasticides avetywhere. REMEMEER: Dont call 1-800-OILY-CAT

e A A iy

dispose at excess charnicale by dumm them on ; i

] theground, mumemﬁﬁgwwm { i ;“fepfiﬁf?ﬁi%’{’fw;w;ﬁ

; or dralning them into ditchas, sewers, Septic systems should never be piped Into a road

drains or septic systems. Call 1-600- ditch, storm sewar, stream or farm drain ta system.

B . et OILY-CAT fordisposal information. Aiso, avold washing or flushing grease, aleohol, or

TRREEEEE Finally, store chamicals in a strong chemicals Into your saptic system; thase

cavered area, with an impermeable linad figor to substances kili the bacteria needed to break down
pravant contact with ralnwater, wastes,

. -Y-

Far more information, call your cily s stormwaler regresentative




