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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.

Section A Section B Section C
Project and Site Optimize Site Delineate Drainage
Information Utilization Management Areas
(DMAs)
s B s p 4 D
Section F Section E Section D
Hydromodification Alternative Implement LID
Compliance BMPs
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OWNER'’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for RC Hobbs Companies by Adkan
Engineers for Tract 37858 project.

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

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a subsequent
owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance
and service contractors, or any other party (or parties) having responsibility for implementing portions of this
WQMP. At least one copy of this WQMP will be maintained at the project site or project office in perpetuity. The
undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned is aware that
implementation of this WQMP is enforceable under City of Moreno Valley Water Quality Ordinance (Municipal Code
Section 9.10.080).

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

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

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

//é( 72— 6/30/202 0

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

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

PROJECT INFORMATION

Type of Project: Residential
Planning Area: Residential
Community Name: Moreno Valley
Development Name: Tract 37858
PROJECT LOCATION

Latitude & Longitude (DMS): 33.911114, -117.170367

Project Watershed and Sub-Watershed: Santa Ana River

Gross Acres: 4.80+/-

APN(s): 478-090-018, 024 & 025

Map Book and Page No.: Parcel Map Book 38 Page 28 & Parcel Map Book 96 Page 16

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) R10 Residential
Proposed or Potential SIC Code(s) 1522

Area of Impervious Project Footprint (SF) 199,208 SF
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 199,208 SF
Does the project consist of offsite road improvements? |:] b 4 N
Does the project propose to construct unpaved roads? D Y N
Is the project part of a larger common plan of development (phased project)? Jy N
EXISTING SITE CHARACTERISTICS

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

Is the project located within any MSHCP Criteria Cell? Jy XN
If so, identify the Cell number: N/A

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

What is the Water Quality Design Storm Depth for the project? 0.70

The planned development will consist of 41 lot single-family residences, street improvements, onsite
stormwater treatment areas (infiltration Basins) in the southwest corner at Bradshaw Circle and Cactus
Avenue and the west of the site and Bradshaw Circle. All onsite runoff will flow to the southwest as per
the existing drainage path.

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 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.1 Identify Receiving Waters

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

waters in Appendix 1.

Table A.1 Identification of Receiving Waters

: : Proximity
Recelviig Waters EPA ; Approved  303(d) List Des:gr'la.ted RARE
Impairments Beneficial Uses S
Beneficial Use
Perris Valley Channel N/A N/A fiat & RARKE water

body

Canyon Lake (Railroad Canyon

: Pathogens, Nutrients
Reservoir) BENS,

WARM, WILD

MUN, AGR, GWR, REC1, REC2,

body

Nutrients, Organic

Enrichment/Low
Dissolved Oxygen 2

Lake Elsinore REC1, REC2, WARM, WILD

body

A.2 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 v N
State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. | [ ]Y XN
US Army Corps of Engineers, CWA Section 404 Permit D Y |z N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion ]y N
Statewide Construction General Permit Coverage Y [N
Statewide Industrial General Permit Coverage vy XIN
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) [y XN
Other (please list in the space below as required) IZ v N
City of Moreno Valley Grading permits, encroachment permits

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.

Not a RARE water

Not a RARE water




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, existing drainage patterns on site drain all water from the Northeast to the Southwest at Bradshaw
Circle and the intersection of Bradshaw Circle and Cactus Avenue. The proposed design uses catch basins
to direct the flow into the proposed infiltration basins for treatment prior to draining into the existing
storm drain line on Cactus Avenue.

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

No, existing natural vegetation will not be protected. All vegetation will be removed.
Did you identify and preserve natural infiltration capacity? If so, how? If not, why?
Yes, natural infiltration will be used at each infiltration basin.

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




No, site design will be typical for this type of development.
Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

Yes, roof runoff from proposed homes will flow through landscape all other flows will drain to the
proposed infiltration basins before draining into the existing storm drain line on Cactus Avenue.




Section C: Delineate

(DMAs)

Drainage

Management

Areas

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

Table €.1 DMA Classifications

DMA Name or ID Surface Type(s)? Area {Sg. Ft.) DMA Type
D.1.1 Roofs/Concrete 20,426 D
D.1.2 Streets 47,763 D
D.1.3 Lot Landscaping 25,718 D
D.1.4 Infiltration Basins 12,311 D
D.2.1 Roofs/Concrete 24,414 D
D.2.2 Streets 36,509 D
D.2.3 Lot Landscaping 19,669 D
D.2.4 Infiltration Basins 12,398 D

1Reference Table 2-1 in the WQMP Guidance Document to populate this column

2If multi-surface provide back-up

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

DMA Name or ID

Area {Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

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

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

Self-Retaining Area Area

Aras Storm

(square Depth Required Retention Depth
DMA Bost iralect feet) {(inches) DMA Name [C] from Table C.4 ={(inches)
Name/ID [surfacetype [[Al [B] iD [C] [D]

-10 -




[D] = [B] +

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

[B] - [C]
[4]

lReceiving Self-Retaining DMA

DMA
o

By 1) =W Soe

g © § -i % é ':_.3 Area (square

2 gz 2 € & |Product feet) Ratio
< 2= o] = =

i o
2 I S5 |8l [C1=[A1x[B] |DMA name /iD |[D] [c1/[D]

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

DMA Name or ID

BMP Name or ID

D.1.1 Infiltration Basin
D.1.2 Infiltration Basin
D.1.3 Infiltration Basin
D.1.4 Infiltration Basin
D.2.1 Infiltration Basin
D.2.2 Infiltration Basin
D.2.3 Infiltration Basin
D.2.4 Infiltration Basin

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.

A =




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 N

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

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

Geotechnical Report

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

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

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

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

If Yes, list affected DMAs:

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

If Yes, list affected DMA:s:

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

If Yes, list affected DMAs:

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

If Yes, list affected DMAs:

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

If Yes, list affected DMAs:

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

Describe here:

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

-12 -
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D.2 Harvest and Use Assessment

Please check what applies:

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

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

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

CINone of the above

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

Irrigation Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

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

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

Total Area of Impervious Surfaces: NJA

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

Enter your EIATIA factor: N/A

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

Minimum required irrigated area: NJA

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

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

N/A N/A

-13-




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: N/A
Project Type: N/A

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: NJA

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: NJA

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: NfA

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

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

N/A I N/A

Other Non-Potable Use Feasibility

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

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: N/A

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.
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Step 3:

Step 4:

Step 5:

Total Area of Impervious Surfaces: NJA

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

Enter the factor from Table 2-4: NJA

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

Minimum required use: NJA

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

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

N/A N/A

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

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

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

L1 A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to
discuss this option. Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries

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

Table D.2 LID Prioritization Summary Matrix

LID BMP Hierarchy No LID

DMA (Alternative
Name/ID 1. Infiltration 2. Harve_st and use | 3. Bioretention 4. Biotreatment Compliance)
D.1.1 X [ | ] ] ]
D.1.2 X [l Ll [l [l
D.1.3 X ] ] [] ]
D.14 X [ [] [ [
0.21 O Ol ] O
D.2.2 X [] ] [] ]
D.2.3 X [ ] [] [] ]
D.2.4 X L] [] ] ]

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.

The site does have proper infiltration rates at the location where the infiltration basins are being
proposed.
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D.5 LID BMP Sizing

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

Table D.3 DCV Calculations for LID BMPs

DMA DMA
Area Effective DMA Areas x| Enter BMP Name / Identifier
DMA {square | Post-Project Impervious | Runoff | Runoff Here
Type/ID | feet) Surface Type Fraction, ls | Factor | Factor
(Al [B] [C] [Alx[C]
D.1.1 20,426 | Roofs 1.0 0.89 18,220.00
D.1.2 47,763 | Concrete/Asphalt 1.0 0.89 | 42,604.60
D.1.3 25,718 | Lot Landscaping 0.1 0.11 2,840.80 :
Design Proposed
D.1.4 12,311 | Infiltration Basin 0.1 0.11 1,359.80 | pesign | Capture Volume
-~ Storm | Volume, on Plans
Depth | Vewme (cubic
(in) (cubic feet) | feet)
106,218 65,025.20 | 0.70 3,793.10 3,793.10
DMA -
Area Effective DMA DMA Areas || Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x  Runoff || Here
Type/ID | feet) Surface Type Fraction, It | Factor | Factor
[A] [B] [€] [Al x [C]
D.2.1 24,414 Roofs 1.0 0.89 21,777.30
D.2.2 36,509 | Concrete/Asphalt 1.0 0.89 32,566.00
D.23 | 19,669 | Lot Landscaping 0.1 011 | 2,172.60 DBsn
Capture Proposed
D.2.4 12,398 | Infiltration Basin 0.1 0.11 1,369.50 | pesign | Volume, Volume
Storm | Veme on Plans
Depth | (cubic (cubic
(in) feet) feet)
92,990 57,885.40 0.70 3,376.60 3,376.60

p—

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

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
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Section E: Alternative Compliance (LID Waiver Program)

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

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

- Or -

[ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional
LID BMPs exist or are available for use by the project. The following alternative compliance
measures on the following pages are being implemented to ensure that any pollutant loads
expected to be discharged by not incorporating LID BMPs, are fully mitigated.
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E.1 Identify Pollutants of Concern

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

Table E.1 Potential Pollutants by Land Use Type

Priority Development|General Pollutant Categories
Project Categories and/or ' Toxic .
fr:'°:e°t lFiat“"es (check those E:i‘;:gtlgls Metals  |Nutrients |Pesticides |Organic Sediments gza:rii‘s & g:'lease 5
at apply Compounds
¢ Detached Residential p N p P N P P p
Development
gt;?/:lr:)e;mZi?dentlal ) N p =) N = P pP@®
[ Commercial/Industrial p@) p p() p(1) p(s) P =] P
Development
Automotive Repair (4, 5)
O Shioks N P N N P N P P
Restaurants
P N N N P P
L (>5,000 ft?) 4 4
Hillside Development
P N P P P
u (>5,000 ft?) F N P
Parking Lots
(6) (1 (1) (4) @)
O (55,000 2) P P P P P P P P
[0 Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern L] = - n L] [ - =~

P = Potential

N = Not Potential

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

4 A potential Pollutant is land use involving animal waste

@ Specifically petroleum hydrocarbons

9 Specifically solvents

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

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

Table E.2 Water Quality Credits

Qualifying Project Categories

Credit Percentage?

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, I+ | Factor Factor
[A] [B] [C] [A] x[C]
Minimum Proposed
Design Volume
Capture Total Storm | or Flow
Design | Volume or | Water on Plans
Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction | feet or
(in) feet or cfs) cfs)
B [DIx[E]
2=1[D E F] = ———— 1 [FI1X(1-[H |
= O] | F = | FIX(AHD |

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

Does the project qualify for this HCOC Exemption? [y XIN
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

Flow (cubic feet per
second)

Volume (Cubic Feet)

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

See receiving waters exhibit in Appendix 1 for downstream conveyance to Lake Elsinore.

See Appendix 7 for HCOC Exemption Map.

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:

E] 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.

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

[ ]c. 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.

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

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

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

-24 -




Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Permanent Structural Source Control BMPs

Operational Source Control BMPs

On-site storm drain inlets

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

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

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

Landscape / Outdoor

Pesticide Use

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

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

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

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

Maintain landscaping using
minimum or no pesticides.

See applicable operational BMPs
in Appendix 10.

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

Roofing, gutters, and trim

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

Street Sweeping

See applicable operational BMPs
in Appendix 10.
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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 0.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s} BMP Location (Lat/Long)
1D Description

D.1.4 Infiltration Basin 1 Tentative Tract Map 33.911136,-117.170744

D.2.4 Infiltration Basin 2 Tentative Tract Map 33.910293,-117.170705

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

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

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

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

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

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

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

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

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

Maintenance Mechanism: HOA

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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RECEIVING WATER EXHIBIT
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Appendix 2: Construction Plans

Grading and Drainage Plans
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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SOIL
EXPLORATION
COMPANY, INC.

Soil Engineering, Environmental Engineering, Materials Testing, Geology

January 21, 2020

Project No. 18251-01

TC: Roger Hobbs
1428 E. Chapman Ave.
Orange, CA 92866

SUBJECT: Preliminary Soil Investigation, Infiitration Tests and Liguefaction Evaluation Report,
Proposed Residential Development Site (41 Lots), Cactus Avenue and Bradshaw Circle
{APN 478-090-018, -024 and -025), City of Moreno Valley, California

Introduction

in accordance with your authorization, Soil Exploration Co., Inc. has performed a preliminary soil
investigation, infiltration tests and liquefaction evaluation for the subject site. The accompanying report
presents a summary of our findings, conclusions, recommendations, and limitations of our work for
proposed 41 lot, two-story wood frame residential development

Scope of Work

Review soils, geclogic, seismic, groundwater data and maps in our files.
Perform exploration of the site by means of five 8" diameter borings, 16.5 to 50 feet deep, at readily
accessible locations.

« Field engineer (California Registered RCE) for logging of the excavations, sampling of select soils,
observation of excavation resistance, record SPT blow counts and water seepage (if any}.

« Perform basic laboratory testing of select soil samples, including moisture, density, expansion

potential, sieve analysis and corrosion potential (pH, chiorides, resistivity and water soluble suifates).

Perform digitized search of known faults within a 50-mile radius of the site

Determine CBC (2019) seismic parameters.

Consult with civil/structural design consultants.

Perform two shaliow infiltration tests at locations suggested by civil design engineer for WQMP

design purposes.

+ Prepare a report of our findings, conclusions and recommendations for site preparation, including
overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade
depth/thickness/reinforcement recommendations, excavation characteristics of earth materials, lateral
earth pressures for retaining walls design, pavement thickness estimates, suitability of onsite soils for
compacted fills, liquefaction/dynamic settlement evaluation, general earthwork and grading
specifications, California Building Code (2018) seismic design coefficients, Cal/{OSHA classification of
soils and infiltration rate (inches/hour)

¢ & ¢ @

Site Conditions

The rectangular shaped, reiatively flat site is located on the north side of Cactus Avenue, east of
Bradshaw Circle, in the City of Moreno Valley, Riverside County, California. Cactus Avenue is a paved
road with curbs and no sidewalks. Bradshaw Circle is a paved road with no curbs, gutters or sidewalks,
A chain link fence borders the site on the east side and a block wall on the north side. Existing houses
are located on adjacent property to the north. Adjacent property to the east is vacant. Vegetation
consists of very dense weeds and dense tumbleweeds.

7535 Jurupa Ave,, Unit C, Riverside, CA 92504 « Tel: (9517) 688-7200 » Fax: (951) 688-7100
soilexploration@yahoo.com » www.soilexp@yahoo.com




Cactus Ave. & Bradshaw Cir. Project No. 19251-01
Moreno Valley, California January 21, 2020

The approximate locations of the above and other features are shown on Exploratory Boring and
Infiltration Test Location Map, Plate 1. The base map is Site Plan prepared by Robert Beers of Jurupa
Valiey, California.

Proposed Development

We understand that the site is proposed for a single family, 41 lot residential development and associated
improvements. The structures will be light, two-story wood frame construction with concrete floor slabs
supported on prepared subgrade. Grading plans are not available for review at this time, however based on
the relatively flat topography of the site, modest cut or fill grading and no significant cut or fill slopes are
proposed.

Field Work

Five exploratory borings were drilled on January 8, 2020, to a maximum depth of 50 feet below existing
ground surface utilizing a B-53 mobile drill rig equipped with 8-inch diameter hollow stem augers. Refer to
Plate 1 for boring locations. The borings were logged by a California Registered Civil Engineer. Standard
Penetration Tests (SPT) blow counts were recorded for the earth materials Relatively undisturbed samples
of the soils were also obtained by utilizing California Ring Sampler.

In general, these borings revealed that the site surface soils consist of sandy silt, silty sand and sand with
silt (USCS “ML", “SM" and “SP-SM"). The granular earth materials are generally medium dense to very
dense, however loose soils were noted to depths of 2 to 7 feet. Detailed descriptions of the earth materials
encountered are presented in the form of Geotechnical Boring Logs in Appendix B

N
USGS Geologic Map of the Sunnymead Quadrangle shows the site area is underiain with young alluvial-fan
deposits (see Figure 2).
Laboratory Testing
Basic iaboratory tests were performed for select soil samples. The tests consisted primarily of natural
moisture contents, dry densities. sieve analysis and corrosion potential {pH, chlorides, resistivity and water
soluble sulfates). Laboratory test results are presented in Appendix C and with Geotechnical Boring Logs in
Appendix B.
Groundwater
Groundwater, seepage or wel soils were not encountered in our exploratory borings, drilled to a maximum
depth of 50 feet, at the time this work was performed. Groundwater study is not within the scope of this
work. Groundwater data from well in the vicinity of the site is tabulated below (see Figure 1, Site Location
Map, for location of well):
. : | .| Estimated Depth |
WSE Date Distance/Location | ,
| weil o () | Measured | RelativetoSite | ©Of Water Below |
| _ : : Site (ft)
’ 147131 | 11/3/2011 | ‘ ! 74.5
é EMWD 10‘34_1 148311 | 1172772018 SW/0.27 miles — 557 |
* WSE = Water Surface Elevation
N

Soil Exploration Co., Inc. Page 2




Cactus Ave. & Bradshaw Cir. Project No. 18251-01
Moreno Valley, California January 21, 2020

Liguefaction Evaluation

Soil liguefaction is a process by which loose, saturated, fine granular deposits, such as fine sands, lose a
significant portion of their shear strength due to pore water pressure buildup resulting from cyclic loading,
such as that caused by an earthquake. In general. liquefaction potential is higher when the groundwater
table is less than 30 feet below ground surface. Soil liquefaction can lead to foundation bearing failures
and excessive settlements.

Based on Riverside County GIS map, the site is located within an area of moderate liquefaction potential
(see Figure 3).

Summary of conditions for the deep boring B-1 are as follows:

{ Depth | Class | SPT Count Moisture | Passing 200 Sieve | Compactness/ g
i (ft3 (USCS) | (blows/foot) | (%) | (%) | Consistency |
2 ML-SM | 5 ' 146 ; 55 ’ Loose }
5 SM 8 i - l - | Loose '
10| __SsM | B0 118 | 39 | Dense
[ 18 | SM ‘ 36 . - Dense ,?
|20 SM 36 | 8.1 41 . ! Dense |
|28 SM . 38 - ‘ - Dense |
3 | sPsSM_| 70 |27 12 ' Very dense |
35 | SP-SM_ | - , - é - - |
40 | SP-SM 77 - ; - Very dense |
45 | SP-SM _;‘* - . - | - - |
o~ 50 | SP-SM 86 X - ‘ - | Verydense |

Liguefaction Analysis/Dynamic Settlement: LiguefyPro

Liguefaction susceptibility using Standard Penetration Test data and laboratory grain size test results
were analyzed using LiquefyPro software (Version 5.5g). Liguefaction analysis performed for this
evaluation included: [1] evaluation of soil consistency and compactness influencing liquefaction,
[2] correction of penetration resistance data to convert measured SPT N-values to standard Nsc-values,
[3] calculating the earthquake induced stress ratio (CSR), [4] calculating cyclic resistance ratio (CRR), [5]
assume water table at 60 feet below the ground surface, and [6] evaluation of liquefaction potential by
calculating a factor of safety against liquefaction (FS), by dividing CRR by CRS. The software output is
presented in Appendix G.

The main observations of the results are as follows:

« Onsite soils at the site in general have a Safety Factor of 5.0 against liquefaction. Subsequent to
compaction of upper 5 feet of soils, indicated settlement of saturated and unsaturated sands is 0.00
in. and 1.14 in., respectively, with total settlement of saturated and unsaturated sands of 1.14 in., with
differential settlement of 0.570 to 0.753 in. in 30 feet

« Liquefaction also involves lateral or horizontal displacement (lateral spreading) of essentially intact
blocks of surficial soils on slopes or toward a free-face slope such as river or canal bank. The
potential for and magnitude of lateral spreading is dependent upon many conditions, including the
presence of a relatively thick, continuous, potentially liquefiable sand layer and high slopes.
Subsurface information obtained for this study indicates that high slopes are not anticipated. Based
on currently available procedures, the site does not appear to be susceptible to {lateral spread)
ground surface disruption during a moderate seismic event
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Seismicity/Faulting

The site is not located within 2 currently designated Alguist-Priclo Earthquake Fault Zone or County of
Riverside Fault zone

A computer search of all known Quarternary major faults within 50 miles of the site from USGS
Earthguake Hazards Program is presented in Appendix D. Please note that it is probable that not all
active or potentially active faults in the region have been identified. Furthermore, seismic potential of the
smaller and less notable fauits is not sufficiently developed for assignment of maximum magnitudes and
associated levels of ground shaking that might occur at the site due to these faults

Conclusions and Recommendations

Conclusions

+ All vegetable matter, oid fills, buried utilities/irrigation lines, etc and deleterious materials would
require removal from the proposed building/grading areas.

« Overexcavation and recompaction of the loose surficial soils should be anticipated to provide
adeguate and uniform support for the proposed structures Al surficial earth materials encountered
during our investigation can be excavated with normal grading equipment in good working condition.

« Onsite earth materials, cleansed of oversize cobbles and boulders (over 6 inches, if any), should be
N suitable for engineered/compacted fills

+ Based on observation and soil classification, the expansion potential of onsite near surface silty
sands is expected to be very low (EI<20).

+ Subsequent to site preparation, the use of shallow spread footing foundations appears feasible for the
proposed construction.

« Flooding potential of the site should be determined by the design civil engineer and considered in
planning and construction

« Site is located approximately 2.78 miles from the San Jacinto fault. The site is located in a region of
generally high seismicity, as is all of Southern California. During its design life, the site is expected to
experience moderate to strong ground motions from earthquakes on regional and/or nearby causative
faults.

« There is a 2 percent probability in 50 years (2475 year return period) that site modified peak ground
acceleration at the site (PGAm) will exceed 0.908g (see Appendix D)

s Groundwater was not encountered during subsurface investigation. Our experience indicates that
surface or near-surface groundwater conditions can develop in areas where groundwater conditions
did not exist prior to site development, especially in areas where a substantial increase in surface
water infiltration results from landscape irrigation.
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Recommendations

Site Preparation/Overexcavation

Grading and backfills should be performed in accordance with the City of Moreno Vailey Grading
Ordinance and attached General Earthwork and Grading Specifications (Appendix E), except as modified
in the text of this report.

Structures should be provided with a compacted fill mat that extends to at least 5 feet beyond the
structure lines in plan and to a depth of at least 5 feet below existing or proposed grade, whichever is
deeper. The excavated bottom should be cleaned from roots, soft spots, wet spots, porous scils, old
foundations, seepage pits and deleterious materials, etc. As a result, deeper excavations should not be
precluded and this should be determined by observations and testing of excavated bottoms during
grading.

After cleaning of the excavated bottom, the exposed surfaces shouid be further scarified to a depth of at
least 12-inches, moisture conditioned/thoroughly watered and recompacted by utilizing heavy vibratory
rollers to at least 80 percent of the maximum dry density, as determined by ASTM D1557-12 Test
Method, prior to placement of fill. Oversize material (larger than 8-inch size, if any) should not be utilized
for structural fills. Al fills should be placed on underlying medium dense native soils and compacted to at
least 80 percent of the maximum dry density

The purposed of the above recommendations is to provide at least 3.5 feet of compacted fill mat below
the foundation bottoms.

Compacted Fills/Imported Soils

Any soil to be placed as fill, whether presently onsite or import, should be approved by the soil engineer
or his representative prior to its placement. Al onsite soils to be used as fill should be cleansed of any
roots or other deleterious materials. Cobbles larger than 3 inches in diameter should not be placed in the
vicinity of foundations and utility lines. All fills should be placed in 6 to 8 inch loose lifts, thoroughly
watered, mixed and compacted to at least 90 percent relative compaction. This is relative to the
maximum dry density determined by ASTM 1557-12 Test Method.

Foundation Design/Footings

Following site preparation, the use of shallow spread footings is feasible. An allowable bearing value of
1800 psf is recommended. This bearing pressure has been established based on the assumption that
the footings will be embedded into compacted fill mat  Isolated column footings should be at least 24
inches wide and embedded at least 24 inches below lowest adjacent firm grade.

The above bearing value may be increased by one third for temporary (wind or seismic) loads. We
recommend footings reinforcement should be at least two No. 5 bars at top and two at the bottom of
footings. Conventional foundation should be in accordance with current California Building Code (CBC)
2019, with design by a qualified structural engineer  Additional recommendations for conventional
foundations of cne and two-story residential structures are presented on Plate 2. Please note that
foundation design is under the purview of the structural engineer and structural engineer may have more
restrictive requirements which will govern.
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Conventional Residential Slabs-On-Grade

Residential slabs-on-grade should be at least 4 inches thick and should be reinforced with at least No, 3
bars at 18-inches on-center both ways, properly centered in mid-thickness of slabs (structural
recommendations govern). Slabs-on-grade should be underiain with 10-mil Visqueen moisture barrier.
The moisture barrier should be underiain by two inches of clean rolled sand.

Tentative Pavement Desian

Based on the granular nature of the onsite soils. we have assigned an R-value of 45 The recommended
sections are outlined as follows:

T

. Trafficindex | Asphalt Concrete Aggregate Base (CAB) |
| s Type, | (T1) | (inches) "~ (inches) *
Interior Street | 55t086 3 * 6 ’

The upper at least 12 inches of the subgrade soiis below new pavements should be compacted to at last
90 percent relative compaction. Minimum relative compaction requirements for aggregated base should
be 85 percent of the maximum laboratory dry density as determined by ASTM D1557-12.

Final pavement design shall be based on R-vaiue testing of the subgrade soils at the completion of
grading

Hardscape Areas/Compaction/Concrete Joints

The upper at least 12 inches of subgrade soils for hardscape areas should be scarified and compacted to
at ieast 80 percent

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid
out to form approximately square panels (equal transverse and longitudinal joint spacing). Rectangular
panels, with the long dimension no more than one-and-one-half times the short, may be used when
square panels are not feasible. The depth of longitudinal and transverse joints should be one-fourth the
depth of the slab thickness.

Joint layout should be adjusted so that the joints will line up with the corners of structures, small
foundations and other built-in structures. Acute angles or small pieces of slab curves as a result of joints
layout should not be permitted

Congcrete Curing

Fresh concrete should be cured by protecting it against loss of moisture, rapid temperature change and
mechanical injury for at least 3 days after placement. Moist curing, waterproof paper, white polyethylene
sheeting, white liquid membrane compound, or a combination thereof may be used. After finishing
operations have been completed, the entire surface of the newly place concrete should be covered by
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of
concrete siabs exposed by the removal of forms should be protected immediately to provide these
surfaces with continuous curing treatment equal to the method selected for curing the slab surfaces. The
contractor should have at hand, and ready to install before actual piacement begins. the equipment
needed for adequate curing of the concrete.
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In hot or windy weather (80°F or 15 mphj, the contractor must take appropriate curing precautions after the
placement of concrete. The use of mechanically compacted low slump concrete (not exceeding 4 inches at
the time of placement) is recommended. We recommend that a slipshest (or equivalent) be utilized if
grouted tiles or other crack sensitive fiooring is planned directly on concrete slabs.

Special Considerations/Excess Soils from Foundation Excavations

Excess soils generated from foundation excavations should not be piaced on slabs and driveways
subgrade without proper moisture and compaction. Slab subgrade should be verified to contain 1.2 times
the soil optimum moisture content to & depth of 8 inches prior to placement of siab building materials.
Moisture content should be tested in the field by the soil engineer. The addition of fiber mesh in the
concrete and careful control of water/cement ratios may lessen the potential for slab cracking.

Lateral Earth Pressures/Retaining Walls

The following lateral earth pressures and soil parameters, in conjunction with the above-recommended
bearing value (1800 psf), may be used for design of retaining walls with free draining compacted backfilis,
If passive earth pressure and friction are combined to provide required resistance to lateral forces, the
value of the passive pressure should be reduced to two-thirds the following recommendations:

Active Earth Pressure with leval backfill (Ps) 35 pcf (EFP), drained, yielding

At Rest Pressure (Po) 55 pcf (EFP), drained, non-yielding {part of building wall)
Passive Earth Pressure {(Py) 250 pef (EFP), drained, maximum of 2500 psf
Horizontal Coefficient of Friction (1) 0.30

Unit Soil Weight (») 120 pef

We recommend drainage for retaining walls to be provided in accordance with Plate 3 of this report.
Maximum precautions should be taken when placing drainage materials and during backfilling. All wall
backfills should be properly compacted to at least 80 percent relative compaction

Seismic Considerations

The site is located approximately 2 78 miles from the San Jacinto fault. Moderate to strong ground
shaking can be expected at the site and there is a 2 percent probability in 50 years (2475 year return
period) that site modified peak ground acceleration at the site (PGAx) will exceed 0.809g. The site soil
profile is Class D. The structural engineer must consider City/County local codes, California Building
Code (CBC) 2018 seismic data presented in this report {Appendix D). the latest requirements of the
Structural Engineers Association, and any other pertinent data in selecting design parameters.

Expansion Index and Corrosion/Soluble Sulfates

Based on observation and soil ciassification, the expansion potential of the near surface sandy soils is
anticipated to be very low (EI<20)

Results of tests performed by Cal Land Engineering. Inc. of Brea, California on a select soil sample indicate
negligible soluble sulfate exposure (less than 0.1 percent water soluble sulfates by weight), pH of 9.20,
chlorides of 214 ppm and resistivity of 1,700 ohm-cm (see Appendix C). Based on pH, the soils are
alkaline. Based on resistivity test resuits. soil is highly corrosive and ferrous metais/pipes/reinforcement
should be protected. Concrete. mix, placement and curing for concrete should comply with ACI guidelines.
Tentatively we recommend Type |l cement and concrete siump not exceeding 4 inches at the time of
placement. If critical, these should be further verified by your structural or a corrosion engineer
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Drainage

Positive drainage must be provided and maintained for the life of the project around the perimeter of the
structures and all foundations toward strests or approved drainage devices to minimize water infiltration into
the underlying soils. In addition, finish subgrade adjacent to exterior footings should be sloped down and
away to facilitate surface drainage. Roof drainage should be collected and directed away from foundations
and slopes via nonerosive devices. Water, either natural or by irrigation, should not be permitted to pond or
saturate the foundation soils.

Cal/OSHA Ciassification/Trench Excavations/Backfills

In general Cal/lOSHA classification of onsite soils appears to be Type B.

Temporary trench excavations deeper than & feet should be shored or sloped at 1.1 or flatter in compliance
with Cal/lOSHA requirements.

a.) The shoring should be designed by a qualified engineer experienced in the shoring design.

b.} The tops of any temporary unshored excavations should be barricaded to prevent vehicle and storage
loads within a2 1:1 line projected upward from the bottom of the excavation or a minimum of 5 feet,
whichever is greater. if the temporary construction embankments, including shored excavations, are
to be maintained during the rainy season, berms are suggested along the tops of the excavations
where necessary to prevent runoff from entering the excavation and eroding the slope faces.

¢} The soils exposed in the excavations should be inspected during excavation by the soils engineer so
~, that modifications can be made if variations in the soil conditions occur

d.) All unshored excavations should be stabilized within 30 days of initial excavation.

Foundation Plan Review/Additional Observations and/or Testing

The recommendations provided in this report are based on preliminary design information and subsurface
conditions as interpreted from limited exploratory work. Our conclusions and recommendations should be
reviewed and verified during construction and revised if necessary

Soil Exploration Co., Inc. should review the foundation plans and observe and/or test at the following stages
of construction:

During all overexcavations and fill placement
Following footing excavations and prior to placement of footing materials.
During wetting of slab subgrade {1.2X optimum to a depth of at least 68"} and prior to placement of
slab materials.
During all trench and retaining wall backfills.
During subgrade preparation/compaction, prior to paving
« When any unusual conditions are encountered.

Final Compaction Report

A final report of compaction control should be prepared subsequent to the compietion of rough grading.
The report should include a summary of work performed, laboratory test results, and the results, locations
and elevations of field density tests performed during grading.
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Limitation of Investigation

Qur investigation was performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable Geotechnical Engineers practicing in this or similar locations. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

The field and laboratory test data are believed representative of the project site, however, scil conditions
can vary significantly. As in most projects, conditions revealed during grading may be at variance with
preliminary findings. If this condition occurs, the possible variations must be evaluated by the Project
Geotechnical Engineer and adjusted as required or alternate design recommended

This report is issued with the understanding that it is the responsibility of the owner, or his representative,
to ensure that the information and recommendations contained herein are brought to the attention of the
architect and engineer for the project and incorporated into the plans, and the necessary steps are taken
to see that the contractor and subcontractor carry out such recommendations in the field

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's
operations, and we cannot be responsible for other than our own personne!l on the site; therefore, the
safety of others is the responsibility of the contractor The coniractor should notify the owner if he
considers any of the recommended actions presented herein to be unsafe.

The findings of this report are valid as of the present date. However, changes in the conditions of a

property can occur with the passage of time, whether they are due to natural processes or the works of

man on this or adjacent properties. In additions, changes in applicable or appropriate standards may
L~ occur, whether they result from legislation or the broadening of knowledge

This report was prepared for the client based on client's needs, directions and requirements at the time.
This report is not authorized for use by and is not to be relied upon by any party except the client with whom
Soil Exploration Co., Inc. contracted for the work. Use of, or reliance on, this report by any other party is at
that party's risk. Unauthorized use of or reliance on this report constitutes an agreement to defend and
indemnify Soil Exploration Co., Inc. from and against any liability which may arise as a result of such use or
reliance, regardiess of any fault, negligence. or strict liability of Soil Exploration Co., Inc.

Closure

if you should have any questions or concerns regarding this report, please do not hesitate to call our office.
We appreciate this opportunity to be of service.

Very truly yours,
Soil Exploration Co., Inc.

Gene K. Luu, PE 53417
Project Engineer
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Distribution: [1] Addresses (rch@rchobbs.com)
[1] Robert Beers (rmbeers777@hotmail.com)
Attachments: Figure 1 Site Location Map
Figure 2 USGS Geclogic Map
Figure 3 Riverside County GIS Map
Figure 4 .8 Geological Survey Faults Map
Plate 1 Exploratory Boring and Infiltration Test Location Map
Plate 2 Minimum Foundation and Siab Recommendations for Expansive Soils
Plate 3 Retaining Wall Backfill and Subdrain Backfill

Appendix A References

Appendix B Geotechnical Boring Logs

Appendix C Laboratory Test Results

Appendix D USGS National Seismic Hazard Maps-Source Parameters
and CBC (2019) Seismic Parameters

Appendix E General Earthwork and Grading Specifications

Appendix F Infiltration Test Procedures and Test Results

Appendix G Liguefaction Analysis Summary
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{ | EXPANSION INDEX (ASTM D 4829)
| ; 0-20
g VERY LOW EXPANSION
2 ' 1-Story Footings | All footings at least 18" deep. Reinforcement for continuous
(See Note 1) | footings: Two No. & bars top and two No. 5 bars bottom
| 2-Story Footings | All footings at least 18" deep.
(See Note 1) . Reinforcement for continuous footings: Two No. 5 bars top and
| f two No. 5 bars bottom
i Minimum Footing ; Continuous: 15" for 1-story
[ Width . Continuous: 15" for 2-s
| Pad Footings | Isolated column: 24" wide and 24" deep, tied to continuous
footings in two directions
| Garage Door | A grade beam 18" deep by 15" wide for 1- and 2-story should be
i Grgde& Be?m ’ provided across the garage entrance and other large openings
i {See Note 2) i
| Living Area Floor | 4" thick slab. No. 3 rebar at 18 inches on-center reinforcement at
| Slabs* - mid-height with 10-mil Visqueen moisture barrier above 2" sand
[ {See Notes 3. 4and 5) | hage
§ Garage Floor | 4" thick slab. No. 3 rebar at 18 inches on-center reinforcement at
é Slabs* | mid-height with 10-mil Visqueen moisture barrier above 2" sand
| (SeeNotessand®) | pase Garage slabs should be quarter-sawn.
| Presoaking of | (1.2) times optimum moisture to a depth of at least 6
| Living Areas & |
| Garage Slabs
Subgrade™ i
7N

The Above Are Minimum Recommendations.

All Work Should Comply with Applicable/Governing Agency Codes and Requirements
* Based on California Green Code, a 4" thick base of Y2 inch or larger clean aggregate shall be used below the Visqueen.
“*Presoaking of living areas and garage slabs should be observed and tested by the project geotechnical engineer.

NOTES:

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

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

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

NO R WN -

Post-Tensioned Siabs

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

Mo |
- Minimum Foundation and Slab Recommendations % . Soil Exploration Co. Inc.
For Expansive Soils

Plate: 2

ONE- AND TWO-STORY RESIDENTIAL BUILDINGS
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SUBDRAIN OPTIONS FOR NATIVE MATERIAL BACKFILL B

OPTION NZ: Pine Surrsunded TETION M1 Grave Wrasssd (= CFTION N3 Gaotextiie Drain
with Class 2 Matorsl Fisgr Famne
\ WEh Proper Surface Wih Proper Surface With Proper Surface
Orainage

Orainage \ Orainage

{ 7 Lave! I 7 Level * Lovel
1t o 7’1 o - Fabric Flap N .
* | Sl = , Nathve Behind Core
§ wive ! ; Sackiili i Backilll
Waterproofing o Backiil Waterproofing Tx Watsrprooing | ?Merwrm s000"
Membrans g Mombrane " o Filter Fanng Mambrane : gl
Cptional M: {Cotional) \ o E (Optionad \9\3 B Drm:s 100, Hygric
g i fé Orain 1, or equivalent
o—}-—-_. Class 2 Filter ? # 1o 1% ineh Size Gravel N Filter Fabric
Woep Holo—wp o3|  Permeable Materisi  waep Hole — Wrapped in Filter Fabris weep Hol .J;..
, wert - = % 4-inch Diameter
L;vm or - ;"SA:va o me’f el —j Perforated Plpe
ops . I P2 el P> si -h
20N Fabdc Flap **
4inch Siameter Parfotated Pipe Bahind Core
Class z?imc;’::::;bm I}ﬁ:z;r;ag'ema’ms Bromar Ciist Sneuis b “tiradran 5000 of J Drain 100 for
Slave Site . p;::ce“ Bassine Fowices tor Grave! Subdran non-watersrovied walls;
......FMW ..._._m:&..-.”. {Sae Notes) Miradrain 8200 or J Drain 200 for
gt 9{}1® sompleted waterprootad walls
rgf‘ . 2“2'-:20 **Pagl back the botlom fabric flag,
N°~ g 1623 piacs pipe next to cors,
;‘ 0~ = e wrap fabric around pipe and
Nn‘ 55 o7 tuck behind cors.
No, 200 >3

EQBDRMN COPTIONS FOR CLEAN SAND BACKFILL

With Proper Surface

- Orainage \ : 3’ B, L Subdrain Cotion §2:
| " 5o "y e ROV | 4 diamaeter pedomted pipe
"“;"“:L \ FURIERS o L ! ﬁ:—:’j’/ surrounded with 1 &3/ of
i . i % iass 2 filter mataml et
W&emimﬁﬁg\ l 1=" | -H2 M"’"‘J N Caltrans specifications as abova
Membrane “3 S Rgw o ¥ 3E
{Optional) S DN
2] i IR e . Clean sang sasxhl
¥ aiecal Raw vE gt 2B Saving sand equivaisnt
| Yeb Wi &; ot 36 or greater [can be
E G g e * densified by water jerting)
H Subdrain Option 83:

4* diameler perlorated pine

Level or %— h\ Subdrain Optien S1:
“'"""‘:“W

wrapped in fiter fabric
Szop* - 1R M of A to 194" size a
"""3’15‘-"5""”' : ,,a»e‘ wrapped in filter fabric
et 2 M, e 'see noles ‘or ounel
Notes: *

Pipe type should be ASTM D827 Acvieniiriie Butedisne Styrens (ABS) SDRSS or ASTM D1788 Polyviny] Chioride plastic (PVC), Scheduie
43, Armeo A200C PYC, or approved equivaient Pipe snouid be instalied with perforations down.

s Filter fabric should be Mirafi 140N, 140NS, Supac 4NF, Amoco 4543, Travire 1114, or approved equivalent

« All drains should have & gradient of 1 percsnt minimum,

Qutiet portion for gravel subdrain shouid have & &-diameter pipe with the perdorated portion inserted into the graval approximately 2°
minimum and the nonpericrated portion exiending aporoximately ' sulsige the gravel. Proper sealing should be provided st the pipe
insertion snabiing water 1o run ftom the gravel seortion into rather than cuisids the bipe.

Waterprooling membdrane may e requifed “of g specric relaining wall such x2 & stucco o Desamem Wik

Weephsie shouic be 2* mimimum clameter ang drovices : 25 mnimum v eacoy sf wail. ¥ axoosire is parmites, weephoie showc be
coated at 3=' agove ‘inished grade. f exposute .5 Ne Sermmias sueh 35 ‘07 2 wall agjacer (o & sidawaikicurd, 8 pipe under he sidewak
t2 discharge threugh thc curp face o7 equivalen! shouid be provided, or for & basement-type wall, a proper subdrain outlet system shouid
be provided. Open vertical masonry joints {e.. omit mertar from joints of first course above finished grade) at 32" maximum intervais may

be substthuted for weephoies. Screening such as with & filter fabric should be provided for weepholes/open joints 1o prevent 2arth
materials from entering the holesfjoints,

= . m
RELAIMNG VONLL SAVKF“:“' !g“fﬁ;'-: Soil Expioration Co. inc.
AND SUBDRAIN DETA! ==
Plate: 3







Cactus Ave. & Bradshaw Cir Project No. 19251-01
Moreno Valley, California January 21, 2020
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Source Parameters

+ U8 Geological Survey Faults, 2014
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MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
N GW ol Well-graded gravels or gravelsand mixtures, little or no fines
v GRAVELS e '
fﬁ @ G i Poerly graded gravels or gravel-sand mixtures, little or no fines
o) é’ {More than % of
v & coarse fraction > No. GM Silty gravels, gravel-sand-sit mixures
o o 4 sieve size)
i =
Z W GC Claysy gravels, gravel-sand-ciay mixtures
& S
& ‘ s
) s i sSwW ' Well-graded sands or gravely sands, fittie or no finss
BT SANDS
% & SP Poorly graded sands or graveily sands, little or no fines
o '?_“; {More than % of
© g coarse fraction < No. | SM Silty sands, sand-salt mixtures
= 4 sieve size) ;
8C Clayey sands, sand-clay mixtures
ML inorganic silts and very fine sands, rock flour, silty or clayey fine sands
= ! or clayey silts with siight plasticity.
s} & SILTS & CLAYS : : -
=l & cL inorganic clays of low to medium plasticity, gravelly clays, sandy clays,
Q z N silty clays, lean clays.
7 v Ll <30 £
Sj 2 = OL {1} Organic silts and organic sitty clays of low plasticity.
Z - = -
e [ 1
§ « = M ‘5 ingrganic silts, caceous or diatonaceous fine sandy or sity soils, alastic !
= silts |
0 b SILTS & CLAYS ‘V ) 5 . s !
i 2= : CH / ingrganic clays of medium to high plasticity, organic silty clays, organic |
Z L i ! sifls |
T s LL > 50 | i
! = 3 E OH z < f/ / :, glgsar ic clays of medium to nigh plasticity, organic silty clays, organic }
s 1
HIGHLY - . i
Pea! and other highiy organic soil {
ORGANIC SOILS A oy Siganic soks

CLASSIFICATION CHART
(UNIFIED SOIL CLASSIFICATION SYSTEM)

RANGE OF GRAIN SIZES |
CLASSIFICATION U.8. Standard g Grain Size in
Sieve Size | Millimeters
BOULDER ABOVE 12" | ABOVE 305
COBBLES 3"to12" | 305t0782
GRAVEL 3toNo.4 | 76210476
COARSE 3TO% | 76210 19.1
FINE Y%"toNo.4 | 18.1104.76
SAND No.41t0200 | 4.76100.074
g COARSE No. 4 to 10 47610200 |
MEDIUM No.10to 40 | 2.00t0 0.420 |
‘ FINE No. 4010 200 | 0.420t0 0.074 |
SILT & CLAY BELOWNo. | seLow 0.074
200

GRAIN SIZE CHART

i i 1
g0 [ | |
2 , 5
% &0 ( H
E 40 {
= ap CH
(8] .
5 20 | CL e &
3 ] jd MH
e 7 v T
4 ETN 24 | 5
0 1 ] ML | &0L i i
8] 10 20 30 40 50 80 7C 80 80 100

PLASTICITY CHART

m Ring Sample

| NR No Recovery

Ciassification in accordance with ASTM D2487

i
!
AR Sample } =

| Aii Sleve Sizes shown are US Standard

SPT Refusal is defined as one of the following:
| 10 blows for no apparent displacement

| 50 blows for less than B inches advancement

| 100 blows for € to 18 inches advancement

| Cescription and visual observation in accordance with ASTM D2488 t

|

|




Date: _January 8. 2020

GEOTECHNICAL BORING LOGS
Drill Hole No. B-1

[ g Company:__ Larry Harklerode

Hu:e Diameter.

8 Drive Weight: 140 1bs._

Drog: 30"

Project No.____19251-01
Type of Rig: B-53

Elevation: Existing Ground

BEPTH | TYPE | SAMPLE _ BLOWS | ODRY MOISTURE 1 SOIL GEOTECHNICAL DESCRIPTION
{feet) OF TEST | PER DENSITY %) | CLASSIFICATION | LOGGED BY _GL
TEST BINCH | (%] Uscs SAMPLEDBY_GL
1 ’ ML | SANDY SILT: Olivellight brown, fine to medium
‘ | grained, moist, jogse
2
Moist, loose
3 41213 - 146 % Passing No. 200 Sieve = 55
|
5 |
:
o ~ SILTY SAND: Tan, fine to medium grained, slightly
9 Ll T ’ SM | moist, loose
| ;
’ ,
o i
|
10 ;
. - | . Light brown, moist, dense
) /< iauas | 1.9 ' % Passing No. 200 Sieve = 39
12 §
!
13 ’
|
14
15
16 1215121 | - - | Fine to coarse grained, dry, dense
17 |
18
19 |
| 1 ’
20 i | |
. ' Tan, fine to medium grained, dry, dense
* P i ol - 8.1 | % Passing No. 200 Sieve = 41
22 !
23
25 ':

Soil Exploration Co., Inc.




GEOTECHNICAL BORING LOGS
Drill Hole No. B-1

D January 8. 2020 Project No. 18251-01
L ng Company: Larry Harklerode Type of Rig: B-583
Hole Diameter: 8" Drive Weight: 140 1bs.  Drop: 30° Elevation: isti roun
DEPTH | TYPE A SAMPLE | BLOWS | DRY MOISTURE | SOIL 1 GEOTECHNICAL DESCRIPTION
{feet) OF TEST PER  DENSITY (%) | CLASSIFICATION | LOGGED BY _GL
TEST GINCH | (%) uscs SAMPLED BY. Gi
26 | 15016/20 | i SM Very pale brown, dry, dense
/ | i i | ‘;
77 i ; |
28 | ‘
I l
28 | i
30 |
N  SAND WITH SILT: Very pale brown, fine to medium
# A Rl B 27 SP-SM - grained, dry, very dense, trace of gravel
- | ’ % Passing No. 200 Sieve = 12
33 ; ‘
34
3
—~36 |
: ;
37 ‘
38
39
40
41 32/37/40 | - s - 1 | Dry. very dense
42 , *
:
s o
’i {
& ,
45 = | f
] 'E |
46 ,
| i
47 | | |
48 ] |
i | ¢ Dry, very dense
| | v TOTAL DEPTH = 50 FEET
&~ — ‘ NO GROUNDWATER
‘\<” waws | 7 NO CAVING
50 P , P BORING BACKFILLED
‘ iz

Soil Exploration Co., inc.




GEOTECHNICAL BORING LOGS

Drill Hole No. B-2
De4a:  January 8, 2020 Project No. 19251-01
| ng Company:___ Larry Harklerode Type of Rig: B-53
Hole Diameter: 8" Drive Weight:_140ibs._ Drop: 30" Elevation: __Existing Ground
DEPTH | TYPE | SAMPLE = BLOWS DRY | MOISTURE | SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST PER | DENSITY | (%)  CLASSIFICATION LOGGED BY' _GL
TEST §INCH | (%) UsSCcs SAMPLED BY: GL
1 ; SM SILTY SAND: Olivel/light brown, fine to medium
- grained, slightly moist, dry, loose
2
3 41415 8508 58 * Dry, loose
s
5 ?
b
%.é
: | | |
‘ — ) : -
8 — 912 156 | ML dSAﬁDY SILT: Pale yellow, slightly moist, medium
i gense
5 ;
10 ;
T dl . i ) SM | SILTY SAND: Light brown, fine to medium grained,
P ! slightly moist, medium dense
12
13
14
15 !
~. i |
16 \>< 17720130 | - - ML | SANDY SILT: Very pale brown, dry, dense
e '
i 174
i
18 ; i
19
20 i
21 A A1 1340 ) ) SM SILTY SAND: Yeliow, fine to medium grained, dry,
i ‘ | dense
22 ] |
- ; TOTAL DEPTH = 21.5 FEET
| NO GROUNDWATER
5 NO CAVING
Py BORING BACKFILLED
25 j

Soil Exploration Co., Inc.




Date:  January 8, 2020

{ 1g Company:

Hwie Diametern:
S A e SN

GEOTECHNICAL BORING LOGS
Drill Hole No.___B-3

Larry Harkierode

8" Drive Weig

ht: 1401bs.

Drop:_30"

Project No. 19251-01
Type of Rig: B-53

Elevation: Exig;ing Ground

DEPTH | TYPE A SAMPLE  BLOWS A DRY | MOISTURE | SOIL GEOTECHNICAL DESCRIPTION
{feet) OF TEST PER | DENSITY = (%) CLASSIFICATION | LOGGED BY _GL
TEST EINCH | (%) | UsCs | SAMPLED BY. _GL
i | M | SILTY SAND: Light brown, fine to medium grained,
| ; - slightly moist, top § feet loose
3
‘
| |
5 \ i ‘ 3
6 st | 956 18.7 - Slightly moist, medium dense
" } ML SANDYSILT: Light brown, moist, medium dense
8
@
10
/_4"1 | A zszs | - - - Pale yeliow, dry, dense
12
13
14
15
16 N 8/14/21 B . Light brown, slightly moist, dense
17
|
18 é
. TOTAL DEPTH = 16.5 FEET
i NO GROUNDWATER
a0 : NG CAVING
BORING BACKFILLED
21
22
23
— 24
25

Soil Exploration Co,, Inc.




January 8, 2020

GEOTECHNICAL BORING LOGS
Drill Hole No. B-4

L thompany: Larry Harklerode

Hoie Diameter; 8"  Drive Weight: 140 lbs.
DEPTH | TYPE SAMPLE | BLOWS | DRY

Drop:

Project No. 19251-01

Type of Rig: B-53

Elevation:  Existing Ground

7

18

19

20

16 : E 19/20/20 |

17122124 |

MOISTURE | SOIL | GEOTECHNICAL DESCRIPTION
{feet) OF TEST PER | DENSITY {%) | CLASSIFICATION | LOGGED BY _GL
TEST SINCH | (%) | Uscs SAMPLED BY._GL
3 ] | | sM | SILTY SAND: Brown, fine to medium grained, slightly
. moist, lop 2 feet loose
2 E i
3 10120119 - 1.8 | ' Light brown, dry, dense
4 |
f !
|
6 F
H
7 6/6/5 - 8.5 - Pale brown. dry, medium dense
,/’
8 i
9
i
- | ‘
, o L K:: 12/24/28 - - . Light brown, slightly moist, dense
12 o
13
i
14
15

. Pale brown, dry. dense

Dry. dense

21

22

23

—~ 24

25

TOTAL DEPTH = 20 FEET
NO GROUNDWATER

NO CAVING
BORING BACKFILLED

Soil Exploration Co., inc.




GEOTECHNICAL BORING LOGS
Drill Hole No. B-5

Pete:  January 8, 2020 Project No. 19251-01
ing Company:___Larry Harklerode Type of Rig: B-53
Hole Diameter: 8" Drive Weight: 140 1bs__ Drop: 30" Elevation: __ Existing Ground
DEPTH | TYPE | SAMPLE BLOWS DRY 7 MOISTURE | SOIiL GEOTECHNICAL DESCRIPTION
(feet) OF TEST PER DENSITY | {%) CLASSIFICATION LOGGED BY. __GL
TEST 6 INCH %) t uscs SAMPLED BY. GL_
" | SM | SILTY SAND: Light brown, fine to medium grained,
i | slightly moist, top 4 feel loose
2 | |
| | |
3 |
4
5
& 78110 | , Pale brown. dry, medium dense
7 |
8 E |
| |
5 .
11 wioaize | - - * | Light brown, siightly moist, dense
L g \\ i i |
12
13 I
14
15 :
| |
16 <1 e A ' Dry, dense
17
18 :
20
21 1317721 - - | Dry, dense
22 ;
23 5 § | Dry, dense
= | e TOTAL DEPTH = 256 FEET
o, | i // NO GROUNDWATER
5 14/15/22 | e NO CAVING
| B é 9 BORING BACKFILLED
2 ™ | i ;,/

Soil Exploration Co., Inc.







Cactus Ave & Bradshaw Ave Project No. 19251-01
Moreno Valiey, California January 21, 2020

Proposed Residential Development
Cactus Avenue and Bradshaw Circle
City of Moreno Valley, California

LABORATORY TEST RESULTS

SIEVESIZE B1@2  B1@10 B1@20 | B1@ 30
. % PASSING = %PASSING = %PASSING = % PASSING
3/8" | 100 | 100 100 100
No.4 | 99 s 99.6 ., 92
No.8 | @8 : 97 | 08 ; 88
No.16 | 96 | %4 | 95 | 82
No. 30 93 89 | 90 f 67
No. 50 86 80 80 40
~ No.100 74 | 62 | 64 21
No.200 55 39 41 12
SIEVE ANALYSIS TEST DATA

Soil Exploration Co., Inc. Appendix C




Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnical, Environng@g}é_(ﬁ}yii quiggggigg

January 18, 2020

Soil Exploration Company Inc.
7535 Jurupa Avenue, Unit C
Riverside, California 92504

Attn:  Mr. Gene Luu
RE: LABORATORY TEST RESULTS/REPORT
Client: Roger Hobbs
Project: Corrosion Potential
Project No.: 19251-01
QCl Job No.: 20-183-001h
Gentlemen:
We have completed the testing program conducted on sample for above project. The tests were
performed in accordance with testing procedures as follows:

TEST METHOD

Corrosion Potential CT- 417, CT- 422, CT- 532 (643)

Enclosed is Summary of Laboratory Test Resuits.

We appreciate the opportunity to provide testing services to Soil Exploration Company Inc.
Should you have any questions, please call the undersigned.

Sincerely yours,
Cal Land Engineering, inc. (CLE)
dba Quartech Consultants (QCI)

Yro( Cc”
Jack C. Lee, GE 2153
Principle Engineer

/%7

Matthew Au
Project Engineer

Enclosure

576 E. Lambert Road, Brea, CA 92821: Tel, 714-671-1050, Fax: 714-671-1090




Cal Land Engineering, Inc.

dba Quartech Consultants
Geotechnical, Environmental, and Civil Engineering

Soil Exploration Company Inc.
7535 Jurupa Avenue, Suite C
Riverside, California 92504

Client: Roger Hobbs

Project: Corrosion Potential
Project No.. 18251-01

Corrosivity Test Resulis

QCI Project No.: 20-183-001h

Date: January 16, 2020
Summarized by: MA

— pH | Chioride | S2™I° | Resistiity
Sample ID Depth CT-532 | CT-422 % By CT-532 (643)
(® (643) {(ppm) Weight (ohm-cm)
B-1 0-5 920 | 214 | 00400 1,700

576 East Lambert Road, Brea, California 92821. Tel 714-871-1050, Fax. 714-871-1080







U.8. Geological Survey - Earthguake Hazards Program

~2008 National Seismic Hazard Maps - Source Parameters
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Seismic

Site Soil Class: D - Stiff Soil

Results:
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Ground motion hazard analysis may be required. See ASCE
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Date Source:

Thu Jan 08 2020
LUSGS Seismic Design Maps
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—~ GENERAL EARTHWORK AND GRADING SPECIFICATIONS

1.0 GENERAL INTENT

These specifications present general procedures and requirements for grading and earthwork as shown on the approved grading plans, including
preparation of areas to be filed, placement of fil, installations of subdrains, and excavations. The recommendations contained in the geotechnical
report are a part of the earthwork and grading specifications and shall supersede the provisions contained hereinafter in the case of conflict
Evaluations performed by the consultant during the course of grading may result in new recommendations which could supersede these
specifications or the recommendations of the geotechnical report.

20  EARTHWORK OBSERVATIONS AND TESTING

Prior to the commencement of grading, a qualified geotechnical consultant (soils engineer and engineering geologist, and their representatives) shall
be employed for the purpose of observing earthwork procedures and testing the fills for conformance with the recommendations of the geotechnical
report and these specifications. It will be necessary that the consultant provide adequate testing and observations so that he may determine that the
work was accomplished as specified. It shall be the responsibility of the contractor fo assist the consultant and keep him apprised of work schedules
and changes so that he may schedule his personnel accordingly.

It shall be the sole responsibility of the contractor to provide adeguate equipment and methods to accomplish the work in accordance with applicable
grading codes or agency ordinances, these specifications and approved grading plans. If, in the opinion of the consultant, unsatisfactory conditions,
such as questionable soil, poor moisture conditions, inadequate compaction, adverse weather, efc., are resulting in 2 quality of work less than
required in these specifications, the consultant will be empowered fo reject the work and recommend that construction be stopped until the
unsatisfactory conditions are rectified.

Maximum dry density tests used to determine the degree of compaction will be performed in accordance with the American Society of Testing and
~Materials, test method ASTM D1557-12.

30  PREPARATION OF AREASTOBE FILLED
3.1 Clearing and Grubbing

All brush, vegetation, and debris shall be removed or piled and otherwise disposed of

3.2  Processing
The existing ground which is determined to be satisfactory for support of fill shall be scarified to a minimum depth of 8 inches. Existing ground which
is not satisfactory shall be overexcavated as specified in the following section. Scarification shall continue untit the soils are broken down and free of
large clay lumps or clods and until the working surface is reasonably uniform and free of uneven features which would inhibit uniform compaction.

3.3  QOverexcavation

Soft, dry, spongy, highly fractured or otherwise unsuitable ground, extending to such depth that surface processing cannot adequately improve the
condition, shall be overexcavated down to firm ground, approved by the consultant

34 Moisture Conditioning

Overexcavated and processed soils shail be watered, dned-back, blended and/or mixed, as reguired to attain a uniform moisture content near
optimum.

35 Recompaction

~ Qverexcavation and processed soils which have been properly mixed and moisture-conditioned shall be recompacted to 2 minimum relative
compaction of 90 percent.

Soil Exploration Co., Inc. Appendix E-1




3.6  Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal : vertical), the ground shall be stepped or benched.
The lowest bench shall be a minimum of 15 feet wide, shall be at least 2 feet deep, shall expose firm materials, and shall be approved
by the consultant. Other benches shall be excavated in firm materials for a minimum width of 4 feet. Ground sloping flatter than 5:1
{horizontal : vertical} shall be benched or otherwise overexcavated when considered necessary by the consultant.

3.7 Approval

All areas to receive fill, including processed areas, removal areas and toe-of-fill benches shall be approved by the consuttant prior to
fill placement.

40  FILL MATERIAL
4.1  General

Material to be placed as fill shali be free of organic matier and other deleterious substances, and shall be approved by the consuitant.
Soils of poor gradation, expansion, or strength characteristics shall be placed in areas designated by consultant or shall be mixed
with other soils to serve as satisfactory fill material

4.2 QOversize

Oversize materials defined as rock, or other irreducible material with maximum dimension greater than 12 inches, shall not be buried
or placed in fills. unless the iocation, materials, and disposal methods are specifically approved by the consultant. Oversize disposal
operations shall be such that nesting of oversize material does not occur, and such that the oversize material is completely
surrounded by compacied or densified fill. Oversize material shall not be placed within 10 feet vertically of finish grade or within the
range of future utilities or underground construction, unless specifically approved by the consuitant.

43  Import
if importing of fill material is required for grading, the import material shall meet the requirements of Section 4.1
50  FILL PLACEMENT and COMPACTION

51 FillLifts

Approved fill material shall be placed in areas prepared fo receive fill in near-horizontal layers not exceeding 6 inches in
compacted thickness. The consultant may approve thicker lifts if testing indicates the grading procedures are such that
adequate compaction is being achieved with lifis of greater thickness. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to attain uniformity of material and moisture in 2ach layer

52  Fill Moisture

Fill layers at a moisture content less than optimum shali be watered and mixed, and wet fill layers shall be aerated by
scarification or shall be blended with drier material Moisture conditioning and mixing of fill layers shall continue until the fil
material is at a uniform moisture content at or.near optimum,

53  Compaction of Fill

After each layer has been evenly spread, moisture-conditioned, and mixed, it shall be uniformly compacted to not less than 90
percent of maximum dry density. Compaction equipment shall be adequately sized and shall be either specifically designed for soil
compaction or of proven reliability, to efficiently achieve the specified degree of compaction
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54  Fill Slo
Compacting of slopes shall be accomplished, in addition o normal compacting procedures, by backrolling of slopes with sheepsfoot

roflers at frequent increments of 2 to 3 feet in fill elevation gain, or by other methods producing satisfactory results. At the completion
of grading, the relative compaction of the slope out to the slope face shall be at least 90 percent.

5.5  Compaction Testing
Field-tests to check the il moisture and degree of compaction will be performed by the consultant. The location and frequency of
tests shall be at the consultant’s discretion. In general the tests will be taken at intervals not exceeding 2 feet in vertical rise andlor
1,000 cubic yards of embankment.

6.0  SUBDRAIN INSTALLATION

Subdrain systems, if required, shall be installed in approved ground to conform to the approximate alignment and details shown on
the plans or herein. The subdrain locafion or materials shall not be changed or modified without the approval of the consuitant. The
consultant, however, may recommend and upon approval, direct changes in subdrain line, grade or material. All subdrains should be
surveyed for line and grade after installation and sufficient time shall be allowed for the surveys, prior to commencement of filling over
the subdrain.

7.0  EXCAVATION

Excavations and cut slopes will be examined during grading. If directed by the consultant, further excavation or overexcavation and
refilling of cut areas shall be performed, and/or remedial grading of cut siopes shall be performed. Where fill-over-cut slopes are to
be graded, unless otherwise approved. the cut portion of the slope shall be made and approved by the consultant prior to placement
of materials for construction of the fili sortion of the slope.

8.0  TRENCH BACKFILLS
Trench excavations for utility pipes shall be backfilled under engineering supervision

After the utility pipe has been laid, the space under and around the pipe shall be backfilled with clean sand or approved granular soil
to a depth of at least one foot over the top of the pipe. The sand backfill shall be uniformly jefted into place before the conirolied
backfill is placed over the sand.

The onsite materials, or other soils approved by the soil engineer. shall be watered and mixed as necessary prior to placement in lifts
over the sand backfill

The controlied backfill shall be compacted to at least 80 percent of the maximum dry density as determined by the ASTM D1557-12
test method.

Fieid densily tests and inspection of the backfill procedures shail be made by the soil engineer during backfilling to see that proper
moisture content and uniform compaction is being maintained The contractor shali provide test holes and exploratory pits as
required by the soil engineer to enable sampling and testing
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Cactus Ave. & Bradshaw Cir.
Moreno Valiey, California

Project No. 18251-01

January 21, 2020

Infiltration Test (Boring Percolation Test Procedure)

The tests were performed in accordance with Riverside County Stormwater Quality Best
Management Practice Design Handbook for Low Impact Development, dated June 2014.

Two 8-inch diameter, 6-deep test holes {I-1 and |-2), were drilled at the suggested locations. The
soil at the test locations was visually classified as silty sand. To mitigate any possible caving or
sloughing of the test holes, a 6-inch diameter perforated pipe was placed in the hole. The bottom

of the hole was coverad with 2 inches of gravel

The testing was conducted after presoaking. Two consecutive measurements showed that 6
inches of water seeped away in less than 25 minutes  The tests were therefore run an additional
one hour with measurements taken at 10 minute intervals. Water level was adjusted to 20 inches
above the bottom of the test hole after each measurement. The drop that occurred during the

final reading was used for design rate purposes

Infiltration Test/Tabulated Test Resuits

Depth of .
Leos‘ Test Earth Material ’”ﬁ’“{?:"/‘;:‘;)’:‘ate
‘ __ {feet)
1 6 Silty Sand (SM) 3.34
2] 6 Silty Sand (SM) 352
-3 5] Silty Sand (SM) 1.83 |
|-4 6 Silty Sand (SM) 1.88

Soil Exploration Co., Inc.
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INFILTRATION TEST DATA
(Boring Percolation Test Procedure)

“Project: __ '%‘ ProjectNo.: | 4 754 —94
TestHole No.. =/  Date Excavatad Yy - 7
Depth of Test Hole B . /.- Diameter- 27 USCS Soil Classification: _ ]
Diameter: Presc:ak Y5
Tested By: _ T [ Date:_{/ ]9 /29
SANDY SOIL CRITERIA TEST
Time Initial Final Ain ?;gf‘:;
Trial No. Time Interval Water Level Water Level Water Level Equal to 8°
(min) (inches) (inches) (inches) q(vm)
i i
fz il = & \ {f
1 - g
— 59 Lglng |98 | )
‘; ;J:/ & } af}’z f A 4
2 ]
/2: 2527 | h2 6 T
Use Normal Sandy (Circle One) Soil Criteria
"~ Trial | Start Time Stop Time At Do Ds AD Infiltration
No. Time Initial Final Change in Rate
interval Depth to Depth to Water (in./hr.)
{min.) Water(in.) Water(in.) | Level (in.)
1 14 59 [57P75 | 5.87¢
2 1 3 Y 5/7 07/:( 5 6%
3 P = Z
1t 51375 1 5305
ol | 213 . Y
i X -
S 1i¥pe g | ) 334
o :
|
8
9
10 -
11
12 !
commsms - fiy5.3]%
d, . R = 5 2] “+ )




INFILTRATION TEST DATA
(Boring Percolation Test Procedure)

=
) Project: }QOWY’ ggE*SL j’j‘» Project No.: ;/ ,’«f"j / ) Date: f/ao/?_
Test Hole No.: ! L -2~ , Tested By s Date:_\ /; G}z
Depth of Test oi? Dr. A USCS Soil Classification: ___3»f 7
Diameter: Presoak: Je5 '
SANDY SOIL CRITERIATEST
' - , : Greater
Time Initial Final Change in Thasry o
Trial No. Time Interval Water Level Water Level Water Level Equal to 6"
(min) (inches) (inches) (inches) Q(Y/N)
| 5
! g” 4UQ[ 95 1) ¢/ ( ?’/ Y
/ oj p ;1 B 2 ' 1 ]
2 {25 | Vi | vl z . // ) l}
15223 37 /.2 | g ;{9,/“}7"3 9/7/5
Use Normal Sandy (Circle One) Soil Criteria
| Trial | Start Time | Stop Timef At Do D¢ AD Infiltration
‘ No. - Time Initial Final Change in Rate
[ interval Depthto = Depthio Water {(in./hr.)
. {min.) Water(in.) | Water(in.) | Level (in.),
' e3fa3 A lo3l 0 1 22 5] 6108,
. J 1243 fofs¥ v v 4054878
3 w 7§ T) o 1,173, 4 i/; L ' - 4
Fodz 45| [d-4S] V7 6b15] 54478
4 JRL ] IV(B] \ ). | 568
s ol el [ T o Ty
° 3% 20 [S4Gee N | W) » g 35
-7 |
5 :
9
10
11 |
}
12 f
| COMMENTS: ok UYhox fffb}
%ﬁlf{& e A :“‘”;i”” —_— {f’;: ((25))) N D Ly




INFILTRATION TEST DATA
(Boring Percolation Test Procedure)

"

™ Project: _< /)

b“'\} s
—

TestHole No.: 7 4  Date Excavated | _ 5

.
i f

— il

USCS Soil Classification:

ProjectNo.: /7 7 &4~ 1

>

Depth of Test Hole, Dv.___~ /< < 7 Diameter.___ " S?j
Diameter: " Presoak.__ /%
TestedBy: 7K Date: [ Ta%
SANDY SOIL CRITERIATEST
Time Initial Final Ain -l
Trial No. Time Interval Water Level Water Level Water Level Equal to 6"
(min) (inches) (inches) (inches) q(Y,N)
2 1 e 0 1 ya |- { { \J
52 5105 | 7
2 159 205
Use Normal Sandy (Circle One) Soil Criteria
© " Trial | Start Time  Stop Time | At Do Dr | AD | Infiltration
No. | Time Initial  Final Changein  Rate
Interval Depthto = Depthto Water (in./hr.)
(min.) Water(in.)  Water(in,) Level (in.)
! () 52 LS { . 3.5
4 12¢ Y £y, rz,f 2. /v{
’ i 2 < ! ) v/ \ )
4 %~y \ ¥ i
5 .
\ " !
6 . S g \
. o> (2 ir] _);12-523 W il ‘ /i éjj
8 |
: 2
10 ‘
11
~ 12
COMMENTS: % w A0 PO ‘} ==
) R ot LA A L) Dl 2 v B
7 (P [z dr L. - V- B b g |
“”’”;7[’*(/7 ' o] LiH (207 70- 3-195))) [ &5 "/A r




INFILTRATION TEST DATA
(Boring Percolation Test Procedure)

“~Project: ,2{24’1/1— [dobbt Project No.: (/2] Dpate: {_/ 2 ks
TestHoleNo/_ T-“ , TestedBy. __ BR Date: /] 9 /29
Depth of Test Hole, Dr: G USCS Soil Classification: _ g1 7/
Diameter: ___{~ " Presoak: . !
SANDY SOIL CRITERIATEST
Time Initial Final Change in %fgﬁti;
Trial No. Time Interval Water Level Water Level Water Level Equal to 6"
{min) (inches) (inches) (inches) q
_ (Y/N)
(:0° 03 ( .
1 O o ] /
/2: 4003 | 24 bt /L:’/?/ @ff/% | Y
2 ko \ 3 Y
o ] 1073757378
Use Normal Sandy (Circle One) Soil Criteria
Trial | Start Time | Stop Time At Do D+ AD Infiltration
- No. Time Initial Final Change in Rate
i interval Depthto | Depthto Water (in./nr.)
{min.) Water(in.) | Water(in.) | Level (in.)
U kA | (0 59 | 568nf 32804
2 M0 3h a3 v v | ErAbe % Kb"’l
S 1 p26u ) 30077 v ek 3.8
1 p3td 4500 0 v 523375
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8
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12 z’
|
.~ COMMENTS:
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UNTITLED.sum

*********#**************************************************#***********#*******#*#*
s e ok 3 e ok ok ok sk ook ke koR K kR ok

LIQUEFACTION ANALYSIS SUMMARY

Copyright by CivilTech Software
www.civiltechsoftware.com

**#**#****#*********************#***************#*#***************t***#***********#*
a3 e o e ke ok ok ok ok o 3 ok ok 7 ok ok kK

Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 1/17/2020 4:36:40 PM

Input File Name: UNTITLED
Title: PROJECT NAME: Roger Hobbs
Subtitle: Proj No. 19251-01

Surface Elev.=Existing Ground

Hole No.=B-1

Depth of Hole= 58.08@ ft

Water Table during Earthquake= 60.00 ft
water Table during In-Situ Testing= 686.00 ft
Max. Acceleration= 6.91 g

Earthquake Magnitude= 7.50

Input Data:
Surface Elev.=Existing Ground
Hole No.=B-1
Depth of Hole=50.88 ft
Water Table during Earthquake= 60.08 ft
Water Table during In-Situ Testing= 60.0@ ft
Max. Acceleration=0.91 g
Earthgquake Magnitude=7.59

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine

3. Fines Correction for Liquefaction: Idriss/Seed

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce = 0.89
7. Borehole Diameter, Cbh= 1
8. Sampling Method, Cs= 1

9

. User request factor of safety (apply to CSR) , User= 1
plot one CSR curve (fsl=1)

10. Use Curve Smoothing: Yes*

* Recommended Options

Page 1




UNTITLED.sum
In-Situ Test Data:
Depth  SPT gamma  Fines
Ft pcf %

@.00 56.80 126.00 55.00
5.08 5.0 120.00 39.00
i.6e 50.66 120.0@ 39.80
15.89 37.0@ 120.08 39.90
20.00 36.00 120.00 41.00
25.98 36.60 120.86 41.99
30.60 76.00 120.00 12.900
35.60 70.0¢ 120.0@ 12.00
48,00 77.080 1206.08 12.00
45.60 77.00 120.00 12.00
50.20 86.68 120.0@ 12.00

Qutput Results:
Settlement of Saturated Sands=8.80 in.
Settlement of Unsaturated Sands=1.14 in.
Total Settlement of Saturated and Unsaturated Sands=1.14 in.
Differential Settlement=8.578 to 8.753 in.

Depth  CRRm CSRfs  F.S. S_sat. S_dry S_all
: £ in: 1t 8 in.

©.00 2.00 8.59 5.60 9.00 1.14 1.14
5.08 2.09 9.58 5.00 g.08 1.13 1.13
18.66 2.0@ 0.58 5.00 2.00 1.89 1.09
15.e86 2,08 8.57 5.08 0.00 1.e0 1.08
20.00 2.00 8.56 5.60 0.00 8.77 8.77
25.60 2.e8 8.56 5.60 ©.08 8.61 .61
38.80 1.96 8.55 5.0 2.09 8.47 0.47
35.66 1.90 0.53 5.89 0.08 @.32 0.32
49.00 1.85 8.5@ 5.80 ©.60 .17 .17
45.80 1.8e 2.48 5.00 ©.60 @.e9 0.89
5.0 1.75 8.45 5.00 0.00 2.e0 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Depth = ft, Stress or Pressure = atm (tsf), Unit Weight = pcf,
Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)
CRRm Cyclic resistance ratio from soils
CSRsf Cyclic stress ratio induced by a given earthquake (with user
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UNTITLED.sum

"™ request factor of safety)
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
S_sat Settlement from saturated sands
S_dry Settlement from Unsaturated Sands
S _all Total Settlement from Saturated and Unsaturated Sands
Notig No-Liguefy Soils

Page 3




Appendix 4: Historical Site Conditions

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

“Not Applicable”
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

“Not Applicable”
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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 Beguited Bmmies

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name ADKAN ENGINEERS Date 6/4/2020
Designed by Jose Contreras Case No
Company Project Number/Name Tract 37858
BMP Identification

BMP NAME /ID Infiltration Basin 1

Must match Name/ID used on BMP Design Calculation Sheet

1 . 7 ] ~ Design Rainfall Depth )
85th Percentile, 24-hour Rainfall Depth, Dygs= 0.70 inchies
from the Isohyetal Map in Handbook Appendix E T
Drainage Management Area Tabulation o
Insert additional rows if needed to accommodate all DMAs draining to the BMF
Proposed |
Effective DMA Design | Design Capture | volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, |, | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
D.1.1 20,426.00 Roofs 1 0.89 18220
D.1.2 47,763.00 Concrete or Asphalt 1 0.89 42604.6
D.13 25718 Orpcgental 0.1 0.11 2840.8
Landscaping
D.1.4 12311 gaigEe L 0.1 0.11 1359.8
Landscaping
106218 Total 65025.2 0.70 3793.1 3793.1

Notes:




Infiltration Basin - Design Procedure BMP ID Rl Required Entries
(Rev. 03-2012) Basin 1 Calculated Cells
¢ “apany Name: Adkan Engineers Date:  6/4/2020
[Losigned by: Jose Contreras - - County/City Case No.:
RS 1. | Design Volume = A L

a) Tributary area (BMP subarea) Ar= 244  acres

b) Enter Vgyp determined from Section 2.1 of this Handbook Vemr= 3,793 f
e ~ Maximum Depth ] ‘

a) Infiltration rate I= 2 in/hr

b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 3

from this BMP Handbook)
c) Calculate D, D, = I (in/hr) x 72 hrs D,;=F 40 ft
12 (in/ft) x FS

d) Enter the depth of freeboard (at least 1 ft) 1 ft

e) Enter depth to historic high ground water (measured from top of basin) giEee ft

f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 30- 0 ft

e ), is the smaller of:

Depth to groundwater - (10 ft + freeboard) and D,=f 90 fi
Depth to impermeable layer - (5 ft + freeboard)

h) Dy1ax is the smaller value of D; and D, but shall not exceed 5 feet Dyax= 40 ft
Ll B _ Basin Geometry i

a) Basin side slopes (no steeper than 4:1) Z= - 21

b) Proposed basin depth (excluding freeboard) dg = 2 ft

¢) Minimum bottom surface area of basin (Ag= Vgyp/dg) Ag= 1897 £

d) Proposed Design Surface Area Ap= 1948 £
B P _ Forebay ¥ SRS LD
a) Forebay volume (minimum 0.5% Vgyp) Volume = 9 £
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1 ft
c)-Forebay surface area (minimum) Area = 19 i

d) Full height notch-type weir Width (W)= 36.0 in




Santa Ana Watershed - BMP Design Volume, Vgyp SEadiatis

Legend:———
(Rev. 10-2011) 4 Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name ADKAN ENGINEERS Date 6/4/2020
Designed by Jose Contreras Case No
Company Project Number/Name Tract 37858
BMP Identification

BMP NAME /ID Infiltration Basin 2

Must match Nome/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dys= e M(} _72 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation bt
Insert additional roy | to accommodate all DMAs draining to the BMFP
Proposed |
Effective DMA Design | Design Capture | \ojume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgwmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) {cubic feet) feet)
D.1.1 24,414.00 Roofs 1 0.89 21777.3
D.1.2 36,509.00 | Concrete or Asphalt 1 0.89 32566
H
.13 19669 S 0.1 0.11 2172.6
Landscaping
D.1.4 12398 penl 0.1 0.11 1369.5
Landscaping
92990 Total 57885.4 0.70 3376.6 3376.6

Notes:




Infiltration Basin - Design Procedure BMP ID Required Entries

(Rev. 03-2012) Basin 2 Legend: Calculated Cells
(" apany Name: Adkan Engineers Date:  6/4/2020
Losigned by: Jose Contreras ~ County/City Case No.:
RE=C “Laks = Design Volume .
a) Tributary area (BMP subarea) Ar=19 18 acres
b) Enter Vgyp determined from Section 2.1 of this Handbook Veme= 3,376 £
RTER] e - Maximum Depth ) ) |
a) Infiltration rate I= 2 in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS = 3
from this BMP Handbook)
c) Calculate D, D, = I (in/hr) x 72 hrs D= 40 ft
12 (in/ft) x FS
d) Enter the depth of freeboard (at least 1 ft) 1 ft
e) Enter depth to historic high ground water (measured from top of basin) 200 ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) e ft
"), is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D,=2 08 f
Depth to impermeable layer - (5 ft + freeboard)
h) Dyax is the smaller value of D; and D, but shall not exceed 5 feet Dyax= 40 ft
et a - Basin Geometry e vy s
a) Basin side slopes (no steeper than 4:1) z= 4 11
b) Proposed basin depth (excluding freeboard) dg = 2 ft
¢) Minimum bottom surface area of basin (Ag= Vgyp/dg) Ag= 1688
d) Proposed Design Surface Area Ap= 1,690 £
E ' ’ iR ~ Forebay o o g
a) Forebay volume (minimum 0.5% Vgyp) Volume = 17 £
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1
c).Forebay surface area (minimum) Area = ol

d) Full height notch-type weir Width (W)= 36.0 in




Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Appendix 8: Source Control

Pollutant Sources/Source Control Checklist
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STORMWATER POLLUTANT SOURC...:)ISOURCE 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 soutces 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 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a A. On-site storm drain Locations of inlets. & Mark all inlets with the words Maintain and periodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
Bisiin gl at. C’f‘mh Basin Provide stormwater pollution
Markers may be available from the - ; :
R prevention information to new site
Baversine County Elnod Gonifol 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 O 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 SOURC...#IISOURCE 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—Iinclude in WQMP

Table and Narrative

a D1. Need for future 0O Note building design features that | (1 Provide Integrated Pest Management
indoor & structural pest discourage entry of pests. information to owners, lessees, and
control operators.

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

berundistusbed aod refalacd, 0O Preserve 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
Show stormwater treatment and B Design landscaping to minimize hitp:/ / scflood.org/ stor{nwater/ it

. N E s A Hyperlink reference not valid.
hydrograph modification irrigation and runoff, to promote ) ) .
management BMPs. (See surface infiltration whetre Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the B owners, lessees and operators.

and guidance in Chapter 5.)

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

Where landscaped areas are used to

retain or detain stormwater, specify

plants that are tolerant of saturated
R soil conditions.

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

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




STORMWATER POLLUTANT SOURC-gISOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... -« THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a E. Pools, spas, ponds, 0 Show location of water feature and If the Co-Permittee requires pools O See applicable operational BMPs in
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary “Guidelines for Maintaining Your
and other water accessible area within 10 feet. sewet, 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/stormwater/
Department of Environmental to local requirements.
Health Guidelines.)

a F. Food service 0O  For restautants, grocery stores, and | 0  Describe the location and features O  See the brochure, “The Food Setvice
other food service operations, show of the designated cleaning area. Industry Best Management Practices for:
location (indoots or in a c.overed O Descibe the itenss be dested Is ResFaurants, Grocery Stc.>res,
area outdoors) of a floor sink or this facility and how it has been Delicatessens and Bakeries™ at
other area for cleanlfmg floor mats, sfzed to dnsute dhat the largest http:/ /tcflood.otg/stormwater/
enntainers, and equpment. 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 sewet.

a G. Refuse areas O Show where site refuse and O State how site trefuse will be O State how the following will be
recycled materials will be handled handled and provide supporting implemented:
and s_t(.)red for p.ickup. See loc_al detail to what is shown on plans. Provide adequate number of
municipal reql.m-ements for sizes O State that signs will be posted on ot receptacles. Inspect receptacles
aitd athetdetailsnftcluse areas, neat dumpsters with the words “Do regularly; repair or replace leaky

O  If dumpsters or other receptacles not dump hazardous materials receptacles. Keep receptacles covered.
are outdoors, show how the here” or similar. Prohibit/prevent dumping of liquid or
designated area will be covered, hazardous wastes. Post “no hazardous
graded, and paved to prevent run- materials” signs. Inspect and pick up
on and show locations of berms to litter daily and clean up spills
prevent runoff from the area. immediately. Keep spill control

; materials available on-site. See Fact

Q' Anydraios fram dumpstets, Sheet SC-34, “Waste Handling and
compactors, and tallow bin areas ; gt
shall be connected to a grease Disp ?sal in the: CASQA Srrmwater
removal device before discharge to Quality Handbooks at

. www.cabmphandbooks.com
sanitary sewer.




STORMWATER POLLUTANT SOURC..gISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a H. Industrial processes. | 0 Show process atea. O If industrial ptocesses ate to be O See Fact Sheet SC-10, “Non-

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

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

See the brochure “Industtial &
Commercial Facilities Best Management
Practices fot: Industtial, Commercial
Facilities” at

http:/ /tcflood.org/stormwatet/




STORMWATER POLLUTANT SOURC_.%ISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a I. Outdoor storage of Show any outdoor storage ateas, Include a detailed description of O See the Fact Sheets SC-31, “Outdoor

equipment or materials.

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

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, ot 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.

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

VA

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




)
STORMWATER POLLUTANT SOURC.-.S/ISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Iinclude in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative

a J. Vehicle and
Equipment Cleaning

Q

Show on drawings as appropriate:

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

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

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

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

O 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 Setvice
Providers” for many of the Potential
Soutrces of Runoff Pollutants categoties
below. Brochure can be found at

http:/ /tcflood.otg/stormwater/

QCar dealerships and similar may
rinse cars with water only.




)

STORMWATER POLLUTANT SOURC. SISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a K. Vehicle/Equipment O Accommodate all vehicle O State that no vehicle repair or In the Stormwater Control Plan, note
Repair and equipment repair and maintenance maintenance will be done outdoors, that all of the following restrictions
Maintenance indoors. Or designate an outdoor or else describe the required apply to use the site:
work area and design the area to features of the outdoor work area. No petson shall dispose of, nor permit
BREFEII IR 4x AR A 0 State that there are no floor drains the disposal, directly or indirectly of
mptRich or if there are floor drains, note the vehicle fluids, hazardous materials, or
0 Show secondary containment for agency from which an industrial rinsewater from parts cleaning into
exterior work areas where motor waste discharge permit will be storm drains.
oil, brakfa fluid, gasoli_.ne, diest?l ' obtained an,d that ?he design meets R welits Sl semsal shail e
fuel, r'fldlator fluid, acid-containing that agency’s requirements. petformed outside a building, not on
battet}es ot ather ez ous O State that there are no tanks, asphalt or ground sutfaces, whether
materials or hazardous wastes are X ; . . — .
. containets or sinks to be used for inside or outside a building, except in
used ot stored. Drains shall not be . _ .
. o patts cleaning or rinsing or, if there such a manner as to ensure that any
mstallled Wi i pegoRd Ry are, note the agency from which an spilled fluid will be in an area of
BRI S industrial waste discharge permit secondary containment. Leaking
O Add a note on the plans that states will be obtained and that the vehicle fluids shall be contained or
either (1) there are no floor drains, design meets that agency’s drained from the vehicle immediately.
or (2) floor drains are connected to requirements.

wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

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 Setvice Providers for
many of the Potential Sources of

Runoff Pollutants categories below.
Brochute can be found at
http://rcflood.ote/stormwater




STORMWATER POLLUTANT SOURC._;ISOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE

ON THE PROJECT SITE ... -« THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a L. Fuel Dispensing O  Fueling areasS shall have O The property owner shall dry sweep
Areas impermeable floors (i.e., portland the fueling area routinely.
cement concrete or equivalent O See the Fact Sheet SD-30 , “Fueling

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.

Areas” in the CASQA Stormwater
Quality Handbooks at

www.cabmphandbooks.com

O 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 ateal.] The canopy [or
cover] shall not drain onto the
fueling area.

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 SOURC_-S/ISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a M. Loading Docks 0O Show a preliminary design for the O Move loaded and unloaded items
loading dock area, including indoors as soon as possible.
toofing and drainage. Loading 0O See Fact Sheet SC-30, “Outdoor
docks shall l?e.co.vered and/or Loading and Unloading,” in the
graded to minimize run-on to and CASQA Stormwater Quality
runoff from the loading area. Roof Handbosks at
downspouts shall be positioned to T W Y
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 sewer.
O Loading dock ateas 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.
a

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




)

STORMWATER POLLUTANT SOURC._.S/ISOURCE CONTROL CHECKLIST

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

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

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a N. Fire Sprinkler Test O Provide a means to drain fire O See the note in Fact Sheet SC-41,
Water sprinkler test water to the sanitary “Building and Grounds Maintenance,”

sewet.

in the CASQA Stormwater Quality
Handbooks at

www.cabmphandbooks.com

0. Miscellaneous Drain
or Wash Water or Other
Sources

Boiler drain lines
Condensate drain lines
Rooftop equipment

Drainage sumps

8OOOO

Roofing, guttets, and
trim.

Q Other sources

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

g System.

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

O 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

g 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 SOURC.SISOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... -« THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative

B  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.

b2 P. Plazas, sidewalks,
and parking lots.




Appendix 9: O&M

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

“Will be provided in Final WQMP”
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Appendix 10: Educational Materials

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







Storm Drain Inlet Protection SC-1 o|

Standard Symbol

BMP Objectives
O Soil Stabilization
@ Sediment Control
O Tracking Control
0O Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Devices used at storm drain inlets that are subject to runoff from construction
Purpose activities to detain and/or to filter sediment-laden runoff to allow sediment to
settle and/or to filter sediment prior to discharge into storm drainage systems or
watercourses.

Appropriate =
Applications

Limitations =

Where ponding will not encroach into highway traffic.

Where sediment laden surface runoff may enter an inlet.

Where disturbed drainage areas have not yet been permanently stabilized.
Where the drainage area is 0.4 ha (1 ac) or less.

Appropriate during wet and snow-melt seasons.

Requires an adequate area for water to pond without encroaching upon
traveled way and should not present itself to be an obstacle to oncoming
traffic.

May require other methods of temporary protection to prevent sediment-laden
storm water and non-storm water discharges from entering the storm drain
system.

Sediment removal may be difficult in high flow conditions or if runoff is
heavily sediment laden. If high flow conditions are expected, use other on-
site sediment trapping techniques (e.g. check dams) in conjunction with inlet
protection.

Frequent maintenance is required.

For drainage areas larger than 0.4 ha (1 ac), runoff shall be routed to a
sediment trapping device designed for larger flows. See BMPs SC-2,
“Sediment/Desilting Basin,” and SC-3 “Sediment Trap.”

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10

Gibrans March 1, 2003

10f7




Storm Drain Inlet Protection SC-1 ol

m Filter fabric fence inlet protection is appropriate in open areas that are subject
to sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs).

E Gravel bag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m3/s (0.5 cfs), and it is necessary to allow
for overtopping to prevent flooding.

m Fiber rolls and foam barriers are not appropriate for locations where they
cannot be properly anchored to the surface.

m Excavated drop inlet sediment traps are appropriate where relatively heavy
flows are expected and overflow capability is needed.

Standards and Identify existing and/or planned storm drain inlets that have the potential to
Specifications receive sediment-laden surface runoff. Determine if storm drain inlet protection
is needed, and which method to use.

Methods and Installation

m DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1)
protection is illustrated on Page 5. Similar to constructing a silt fence. See
BMP SC-1, “Silt Fence.” Do not place filter fabric underneath the inlet grate
since the collected sediment may fall into the drain inlet when the fabric is
removed or replaced.

m DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated
drop inlet sediment trap (Type 2) is illustrated in Page 6. Similar to
constructing a temporary silt fence, See BMP SC-1, “Silt Fence.” Size
excavated trap to provide a minimum storage capacity calculated at the rate of
130 m3/ha (67 yd3/ac) of drainage area.

m DI Protection Type 3 — Gravel bag - The gravel bag barrier (Type 3) is
illustrated in Page 7. Flow from a severe storm shall not overtop the curb. In
areas of high clay and silts, use filter fabric and gravel as additional filter
media. Construct gravel bags in accordance with BMP SC-6, “Gravel Bag
Berm.” Gravel bags shall be used due to their high permeability.

m DI Protection Type 4 — Foam Barriers and Fiber Rolls — Foam barrier or
fiber roll (Type 4) is placed around the inlet and keyed and anchored to the
surface. Foam barriers and fiber rolls are intended for use as inlet protection
where the area around the inlet is unpaved and the foam barrier or fiber roll
can be secured to the surface. RE or Construction Storm Water Coordinator
approval is required.

Maintenance and General

Inspection . : : :

P m Inspect all inlet protection devices before and after every rainfall event, and
weekly during the rest of the rainy season. During extended rainfall events,
inspect inlet protection devices at least once every 24 hours.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10

Gilbrans March 1, 2003 20f7




Storm Drain Inlet Protection SC-1 oI

m Inspect the storm drain inlet after severe storms in the rainy season to check
for bypassed material.

m Remove all inlet protection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.

— Bring the disturbed area to final grade and smooth and compact it.
Appropriately stabilize all bare areas around the inlet.

— Clean and re-grade area around the inlet and clean the inside of the storm
drain inlet as it must be free of sediment and debris at the time of final
inspection.

Requirements by Method
m Type 1 - Filter Fabric Fence

— This method shall be used for drain inlets requiring protection in areas
where finished grade is established and erosion control seeding has been
applied or is pending.

— Make sure the stakes are securely driven in the ground and are
structurally sound (i.e., not bent, cracked, or splintered, and are
reasonably perpendicular to the ground). Replace damaged stakes.

— Replace or clean the fabric when the fabric becomes clogged with
sediment. Make sure the fabric does not have any holes or tears. Repair
or replace fabric as needed or as directed by the RE.

— At a minimum, remove the sediment behind the fabric fence when
accumulation reaches one-third the height of the fence or barrier height.
Removed sediment shall be incorporated in the project at locations
designated by the RE or disposed of outside the highway right-of-way in
conformance with the Standard Specifications Section 7-1.13.

m  Type 2 — Excavated Drop Inlet Sediment Trap

— This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas are
subject to grading.

— Remove sediment from basin when the volume of the basin has been
reduced by one-half.

m Type 3 - Gravel Bag Barrier

— This method may be used for drain inlets surrounded by AC or paved
surfaces.

— Inspect bags for holes, gashes, and snags.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
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Storm Drain Iniet Protection SC-1 ol

—  Check gravel bags for proper arrangement and displacement. Remove the
sediment behind the barrier when it reaches one-third the height of the
barrier. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway right-
of-way in conformance with the Standard Specifications Section 7-1.13.

m  Type 4 Foam Barriers and Fiber Rolls

— This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas subject
to grading. RE or Construction Storm Coordinator approval is required.

— Check foam barrier or fiber roll for proper arrangement and displacement.
Remove the sediment behind the barrier when it reaches one-third the
height of the barrier. Removed sediment shall be incorporated in the
project at locations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10

Gilbrans March 1, 2003 4 of 7
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Storm Drain Inlet Protection SC-1 o|

/Edge of| Pavement

Spillway, 1—bag high Gravel Bogs
2—bags high

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS

Edge of Pavement
/ /-Inlet /

Spillway, 1—bag high Gravel Bags

2—bags high

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION

NOTES:

1. Intended for short—term use.

2. Use to inhibit non—storm water flow.

3. Allow for proper maintenance aond cleanup.

4. Bags must be removed after adjacent operation is completed

5. Not applicable in areas with high silts and clays without filter fabric.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
Gl March 1, 2003
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Description

Many activities that occur at an industrial or commercial site
have the potential to cause accidental or illegal spills.
Preparation for accidental or illegal spills, with proper training
and reporting systems implemented, can minimize the discharge
of pollutants to the environment.

Spills and leaks are one of the largest contributors of stormwater
pollutants. Spill prevention and control plans are applicable to
any site at which hazardous materials are stored or used. An
effective plan should have spill prevention and response
procedures that identify potential spill areas, specify material
handling procedures, describe spill response procedures, and
provide spill clean-up equipment. The plan should take steps to
identify and characterize potential spills, eliminate and reduce
spill potential, respond to spills when they occur in an effort to
prevent pollutants from entering the stormwater drainage
system, and train personnel to prevent and control future spills.

Approach

Pollution Prevention

m  Develop procedures to prevent/mitigate spills to storm drain
systems. Develop and standardize reporting procedures,
containment, storage, and disposal activities, documentation,
and follow-up procedures.

m  Develop a Spill Prevention Control and Countermeasure
(SPCC) Plan. The plan should include:

Spill Prevention, Control & Cleanup SC-11

Objectives

m Cover

m Contain

= Educate

= Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

AN

AR
]

CASQA

California

Stormwater

Quality
Association

January 2003 California Stormwater BMP Handbook

Industrial and Commercial
www.cabmphandbooks.com

10of9




SC-11 Spill Prevention, Control & Cleanup

Description of the facility, owner and address, activities and chemicals present
- Facility map

- Notification and evacuation procedures

- Cleanup instructions

- Identification of responsible departments

- Identify key spill response personnel

m  Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
process materials that are brought into the facility.

Suggested Protocols (including equipment needs)
Spill Prevention
s Develop procedures to prevent/mitigate spills to storm drain systems. Develop and

standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures.

m If consistent illegal dumping is observed at the facility:

- Post “No Dumping” signs with a phone number for reporting illegal dumping and
disposal. Signs should also indicate fines and penalties applicable for illegal dumping.

- Landscaping and beautification efforts may also discourage illegal dumping.

- Bright lighting and/or entrance barriers may also be needed to discourage illegal
dumping.

m  Store and contain liquid materials in such a manner that if the tank is ruptured, the contents
will not discharge, flow, or be washed into the storm drainage system, surface waters, or
groundwater.

m If the liquid is oil, gas, or other material that separates from and floats on water, install a
spill control device (such as a tee section) in the catch basins that collects runoff from the
storage tank area.

m Routine maintenance:

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential
drip and spill locations during filling and unloading of tanks. Any collected liquids or
soiled absorbent materials must be reused/recycled or properly disposed.

- Store and maintain appropriate spill cleanup materials in a location known to all near
the tank storage area; and ensure that employees are familiar with the site’s spill control
plan and/or proper spill cleanup procedures.

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a
storm drain.

20of9 California Stormwater BMP Handbook January 2003
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Spill Prevention, Control & Cleanup SC-11

- Check tanks (and any containment sumps) daily for leaks and spills. Replace tanks that
are leaking, corroded, or otherwise deteriorating with tanks in good condition. Collect
all spilled liquids and properly dispose of them.

Label all containers according to their contents (e.g., solvent, gasoline).

Label hazardous substances regarding the potential hazard (corrosive, radioactive,
flammable, explosive, poisonous).

Prominently display required labels on transported hazardous and toxic materials (per US
DOT regulations).

Identify key spill response personnel.

Spill Control and Cleanup Activities

Follow the Spill Prevention Control and Countermeasure Plan.
Clean up leaks and spills immediately.

Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near
storage and maintenance areas).

On paved surfaces, clean up spills with as little water as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste. Physical methods for the
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows.

Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.
Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

For larger spills, a private spill cleanup company or Hazmat team may be necessary.

Reporting

Report spills that pose an immediate threat to human health or the environment to the
Regional Water Quality Control Board.

Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour).

Report spills to local agencies, such as the fire department; they can assist in cleanup.

Establish a system for tracking incidents. The system should be designed to identify the
following:

- Types and quantities (in some cases) of wastes

- Patterns in time of occurrence (time of day/night, month, or year)

January 2003 California Stormwater BMP Handbook 30f9
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SC-11 Spill Prevention, Control & Cleanup_

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

Training
m  Educate employees about spill prevention and cleanup.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employee should have the tools and knowledge to immediately begin cleaning up a
spill should one occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan.

m  Employees should be educated about aboveground storage tank requirements. Employees
responsible for aboveground storage tanks and liquid transfers should be thoroughly
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be
readily available.

m Train employees to recognize and report illegal dumping incidents.

Other Considerations (Limitations and Regulations)

m State regulations exist for facilities with a storage capacity of 10,000 gallons or more of
petroleum to prepare a Spill Prevention Control and Countermeasure (SPCC) Plan (Health &
Safety Code Chapter 6.67).

m State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.

Requirements
Costs (including capital and operation & maintenance)

m  Will vary depending on the size of the facility and the necessary controls.

m Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated
soil or water can be quite expensive.

Maintenance (including administrative and staffing)

m  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs.

4 of 9 California Stormwater BMP Handbook January 2003
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Spill Prevention, Control & Cleanup SC-11

Supplemental Information

Further Detail of the BMP

Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the facility and the effectiveness of BMPs. A good record keeping
system helps the facility minimize incident recurrence, correctly respond with appropriate
cleanup activities, and comply with legal requirements. A record keeping and reporting system
should be set up for documenting spills, leaks, and other discharges, including discharges of
hazardous substances in reportable quantities. Incident records describe the quality and
quantity of non-stormwater discharges to the storm sewer. These records should contain the
following information:

m Date and time of the incident

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

m Persons notified

m  Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

m The date and time the inspection was performed
m  Name of the inspector

m Items inspected

m Problems noted

m Corrective action required

m Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Aboveground Tank Leak and Spill Control

Accidental releases of materials from aboveground liquid storage tanks present the potential for
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from
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SC-11 Spill Prevention, Control & Cleanup

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater
runoff.

The most common causes of unintentional releases are:

m Installation problems

m  Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)

m  External corrosion and structural failure

m Spills and overfills due to operator error

m Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code
and the National Electric Code. Practices listed below should be employed to enhance the code
requirements:

m Tanks should be placed in a designated area.

m Tanks located in areas where firearms are discharged should be encapsulated in concrete or
the equivalent.

m Designated areas should be impervious and paved with Portland cement concrete, free of
cracks and gaps, in order to contain leaks and spills.

m  Liquid materials should be stored in UL approved double walled tanks or surrounded by a
curb or dike to provide the volume to contain 10 percent of the volume of all of the
containers or 110 percent of the volume of the largest container, whichever is greater. The
area inside the curb should slope to a drain.

m  For used oil or dangerous waste, a dead-end sump should be installed in the drain.

= All other liquids should be drained to the sanitary sewer if available. The drain must have a
positive control such as a lock, valve, or plug to prevent release of contaminated liquids.

m  Accumulated stormwater in petroleum storage areas should be passed through an oil/water
separator.

Maintenance is critical to preventing leaks and spills. Conduct routine inspections and:

m Check for external corrosion and structural failure.

Check for spills and overfills due to operator error.

Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves).

Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage
facility or vice versa.
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Spill Prevention, Control & Cleanup SC-11

m  Visually inspect new tank or container installation for loose fittings, poor welding, and
improper or poorly fitted gaskets.

m Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or
container system.

m  Frequently relocate accumulated stormwater during the wet season.
m Periodically conduct integrity testing by a qualified professional.

Vehicle Leak and Spill Control

Major spills on roadways and other public areas are generally handled by highly trained Hazmat
teams from local fire departments or environmental health departments. The measures listed
below pertain to leaks and smaller spills at vehicle maintenance shops.

In addition to implementing the spill prevention, control, and clean up practices above, use the
following measures related to specific activities:

Vehicle and Equipment Maintenance

m  Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of
stormwater and the runoff of spills.

m  Regularly inspect vehicles and equipment for leaks, and repair immediately.

m  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment
onsite.

m  Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

m Immediately drain all fluids from wrecked vehicles.

m  Store wrecked vehicles or damaged equipment under cover.

m  Place drip pans or absorbent materials under heavy equipment when not in use.
m  Use adsorbent materials on small spills rather than hosing down the spill.

m  Remove the adsorbent materials promptly and dispose of properly.

m  Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around.

m QOil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler about recycling oil
filters.
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m Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is
cracked. Put it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
m  Design the fueling area to prevent the run-on of stormwater and the runoff of spills:

- Cover fueling area if possible.
- Use a perimeter drain or slope pavement inward with drainage to a sump.
- Pave fueling area with concrete rather than asphalt.
m If dead-end sump is not used to collect spills, install an oil/water separator.
m Install vapor recovery nozzles to help control drips as well as air pollution.
m Discourage “topping-off’ of fuel tanks.
m  Use secondary containment when transferring fuel from the tank truck to the fuel tank.

m  Use adsorbent materials on small spills and general cleaning rather than hosing down the
area. Remove the adsorbent materials promptly.

m  Carry out all Federal and State requirements regarding underground storage tanks, or install
above ground tanks.

m Do not use mobile fueling of mobile industrial equipment around the facility; rather,
transport the equipment to designated fueling areas.

= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.
m Train employees in proper fueling and cleanup procedures.

Industrial Spill Prevention Response

For the purposes of developing a spill prevention and response program to meet the stormwater
regulations, facility managers should use information provided in this fact sheet and the spill
prevention/response portions of the fact sheets in this handbook, for specific activities. The
program should:

m Integrate with existing emergency response/hazardous materials programs (e.g., Fire
Department)

m  Develop procedures to prevent/mitigate spills to storm drain systems
m Identify responsible departments

m  Develop and standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures

m  Address spills at municipal facilities, as well as public areas

8 of 9 California Stormwater BMP Handbook January 2003
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m  Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

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.metroke.gov/wlr/dss/specm.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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Drainage System Maintenance
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Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

m Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).

Objectives

m Cover
m Contain
m Educate

® Reduce/Minimize

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

California

Stormwater

Quality
Association
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SC-44 Drainage System Maintenance

m  Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

m  Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.

m  Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m  Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m  Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

m  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
m  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

= Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

m  Conduct routine maintenance at each pump station.

m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

= Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

m  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges

m  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Isthere evidence of spills such as paints, discoloring, etc?
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- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

m Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system.

m Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping

m Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

m Establish a system for tracking incidents. The system should be designed to identify the
following:

- Illegal dumping hot spots

- Types and quantities (in some cases) of wastes

- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

m  Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training

m Train crews in proper maintenance activities, including record keeping and disposal.

= Allow only properly trained individuals to handle hazardous materials/wastes.

m Have staff involved in detection and removal of illicit connections trained in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
m Investigate all reports of spills, leaks, and/or illegal dumping promptly.

m  Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

m  Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m  Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

m  Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

m  Regulations may include adoption of substantial penalties for illegal dumping and disposal.

m  Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs

m An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.

Rental of vehicle(s) to haul illegally-disposed items and material to landfills.

Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.

4 of 6 California Stormwater BMP Handbook January 2003
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m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
m  Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

m  Arrangements must be made for proper disposal of collected wastes.
m Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP
Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing.
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SC-44 Drainage System Maintenance

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

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wir/dss/spcm.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Site Design & Landscape Plannini SD-10

Design Objectives

M Maximize Infiltration
M Provide Retention

M  Slow Runoff

! Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design 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 projected 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 requirements 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:

m  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.

m  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:

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

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

m 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.

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

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  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.

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

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

Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria 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

Convey runoff safely from the tops of slopes.

Avoid disturbing steep or unstable slopes.

Avoid disturbing natural channels.

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 prior 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,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
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 impervious 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.

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 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.
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SD-10 Site Design & Landscaﬁe 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
Department of Public Works, May 2002.

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

Model Standard Urban Storm Water Mitigation Plan (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
M Provide Retention

M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

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

Approach

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

Suitable Applications

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

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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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
m City of Ottawa’s Water Links Surface —Water Quality Protection Program

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

Other Resources

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

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

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition

January 2003 California Stormwater BMP Handbook 3of3
New Development and Redevelopment
www.cabmphandbook.com







Efficient Irrigation SD-12
R

Design Objectives

M Maximize Infiltration
M Provide Retention

M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Irrigation 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 should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

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

m 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.
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SD-12 Efficient Irrigation

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

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

- 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 landscape architect

- Leaving a vegetative barrier 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

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

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” 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.

H

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 Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

ol Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

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

Approach

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

Suitable Applications

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

Design Considerations

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

Designing New Installations

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

m Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING
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SD-13 Storm Drain Signage

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

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

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

Redeveloping Existing Installations

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

Additional Information
Maintenance Considerations

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

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

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

Supplemental Information
Examples

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

Other Resources

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

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




A

Infiltration Basin TC-11

Design Considerations

®  Soil for Infiltration
= Slope

m  Aesthetics

Targeted Constituents

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

- . A Medium
compared with other management practices.

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

NERREREEE
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California Experience

Infiltration basins have a long history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with

marginal separation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages

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

m The principal benefit of infiltration basins is the
approximation of pre-development hydrology during which a
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TC-11 Infiltration Basin

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

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

Limitations

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

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

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

= Not suitable on fill sites or steep slopes.

= Risk of groundwater contamination in very coarse soils.

m  Upstream drainage area must be completely stabilized before construction.

= Difficult to restore functioning of infiltration basins once clogged.

Design and Sizing Guidelines

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

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

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

Construction/Inspection Considerations

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

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

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

After final grading, till the infiltration surface deeply.

Use appropriate erosion control seed mix for the specific project and location.
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Infiltration Basin TC-11

Performance

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

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

Siting Criteria

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

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

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

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

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

= Ensure that adequate head is available to operate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.
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Base flow should not be present in the tributary watershed.

Secondary Screening Based on Site Geotechnical Investigation

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

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

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

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

Additional Design Guidelines

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

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

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

(4) Basin invert area should be determined by the equation:

wov
12

kt
where A= Basin invert area (m?)

WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity
(m/hr)

t = drawdown time ( 48 hr)

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

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

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

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

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

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

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

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

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

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

Cost

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

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

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

R R R e L e e e D . e e e e - e R S O | T e e e S e g e e, P e |
January 2003 California Stormwater BMP Handbook 50f 8
New Development and Redevelopment
www.cabmphandbooks.com




TC-11 Infiltration Basin

References and Sources of Additional Information

Caltrans, 2002, BMP Retrofit Pilot Program Proposed Final Report, Rpt. CTSW-RT-01-050,
California Dept. of Transportation, Sacramento, CA.

Galli, J. 1992. Analysis of Urban BMP Performance and Longevity in Prince George's County,
Maryland. Metropolitan Washington Council of Governments, Washington, DC.

Hilding, K. 1996. Longevity of infiltration basins assessed in Puget Sound. Watershed Protection
Techniques 1(3):124-125.

Maryland Department of the Environment (MDE). 2000. Maryland Stormwater Design
Manual. http://www.mde.state.md.us/environment/wma/stormwatermanual. Accessed May
22, 2002.

Metzger, M. E., D. F. Messer, C. L. Beitia, C. M. Myers, and V. L. Kramer. 2002. The Dark Side
Of Stormwater Runoff Management: Disease Vectors Associated With Structural BMPs.
Stormwater 3(2): 24-39.

Nightingale, H.I., 1975, “Lead, Zinc, and Copper in Soils of Urban Storm-Runoff Retention
Basins,” American Water Works Assoc. Journal. Vol. 67, p. 443-446.

Nightingale, H.I., 1987a, “Water Quality beneath Urban Runoff Water Management Basins,”
Water Resources Bulletin, Vol. 23, p. 197-205.

Nightingale, H.I., 1987b, “Accumulation of As, Ni, Cu, and Pb in Retention and Recharge Basin
Soils from Urban Runoff,” Water Resources Bulletin, Vol. 23, p. 663-672.

Nightingale, H.I., 1987¢, “Organic Pollutants in Soils of Retention/Recharge Basins Receiving
Urban Runoff Water,” Soil Science Vol. 148, pp. 39-45.

Nightingale, H.I., Harrison, D., and Salo, J.E., 1985, “An Evaluation Technique for Ground-
water Quality Beneath Urban Runoff Retention and Percolation Basins,” Ground Water
Monitoring Review, Vol. 5, No. 1, pp. 43-50.

Oberts, G. 1994. Performance of Stormwater Ponds and Wetlands in Winter. Watershed
Protection Techniques 1(2): 64—68.

Pitt, R., et al. 1994, Potential Groundwater Contamination from Intentional and
Nonintentional Stormwater Infiltration, EPA/600/R-94/051, Risk Reduction Engineering
Laboratory, U.S. EPA, Cincinnati, OH.

Schueler, T. 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing
Urban BMPs. Metropolitan Washington Council of Governments, Washington, DC.

Schroeder, R.A., 1995, Potential For Chemical Transport Beneath a Storm-Runoff Recharge
(Retention) Basin for an Industrial Catchment in Fresno, CA, USGS Water-Resource
Investigations Report 93-4140.

R T e Y T A e R T T T e PSS S R e VS B e S R e e W e B o ey e e e e e e e pepe v 1
6 of 8 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com




Infiltration Basin TC-11

Southeastern Wisconsin Regional Planning Commission (SWRPC). 1991. Costs of Urban
Nonpoint Source Water Pollution Control Measures. Southeastern Wisconsin Regional
Planning Commission, Waukesha, WI.

U.S. EPA, 1983, Results of the Natiomwide Urban Runoff Program: Volume 1 ~ Final Report,
WH-554, Water Planning Division, Washington, DC.

Watershed Management Institute (WMI). 1997. Operation, Maintenance, and Management of
Stormwater Management Systems. Prepared for U.S. Environmental Protection Agency Office
of Water, Washington, DC.

Information Resources

Center for Watershed Protection (CWP). 1997. Stormwater BMP Design Supplement for Cold
Climates. Prepared for U.S. Environmental Protection Agency Office of Wetlands, Oceans and
Watersheds. Washington, DC.

Ferguson, B.K., 1994. Stormwater Infiltration. CRC Press, Ann Arbor, MI.

USEPA. 1993. Guidance to Specify Management Measures for Sources of Nonpoint Pollution in
Coastal Waters. EPA-840-B-92-002. U.S. Environmental Protection Agency, Office of Water,
Washington, DC.

T e T S, T S L T e S S T e e e s T e e B R R O Bl e e S e g e ey ey e
January 2003 California Stormwater BMP Handbook . 70f 8
New Development and Redevelopment
www.cabmphandbooks.com




TC-11 Infiltration Basin

~ EMERGENGY
e SPILLWAY
LR
¥
¥
L
Ve
¥ ¥ ¥
o LN -
(22 2] 5
¥vbw ¥
BhbeubEey
VeV QUTFALL
LA =
ey ¥ ¥ ’
%y
'y
¥
v

PLAN VIEW

BACKUP UNDERDRAIN PIPE IN CASE OF
STANDING WATER PROBLEMS

PROFILE

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






