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OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Mr. Shizao Zheng by Stkand
Engineering Assoclates for the TTM 37558 project.

This WQMP [s Intended to eomply with the requirements of County of Riverside for Ordar Number R8-2010-0033,
NPDES Permit Number CAS618033 which includes the requirement for the preparation and {mplementatlon of a
ProJect-Specific WOMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions an the site. In addition, the property owner accepts responsibllity for interim operation and
malntenance 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 ane copy of this WQMP will be maintained at the praoject 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 WAQMP is enforceable under County of Riverside Water Quality Ordinance {Municipal Code
Section 754.2).

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

M"E % 2/5’/?02—]

Owner's Signatul'e Date
Shizag _Zheny
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 [n this plan meet the requirsments of Regional Water Quality Control Board Order No. RB-2010-0033 and
any subsequent amendments thereto.”

‘Q,J'Z-/\.—\ 2.2-2021

Preparer's Signature Date
Doug Farmer, PE Supervising Project Engineer
Preparar’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 Development

Planning Area:

Community Name: TTM 37558

Development Name: 51 SFR lots & 2 Lettered lots for Future Development

PROJECT LOCATION
Latitude & Longitude (DMS): 33.760480, -116.952860
Project Watershed and Sub-Watershed: San Jacinto River Basin

Gross Acres: 14.1 ac
APN(s): 439-230-005

Map Book and Page No.: Rand McNally Road Atlas p.15, SK-14

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Residential Dev’t
Proposed or Potential SIC Code(s) N/A

Area of Impervious Project Footprint (SF) 235,906 sf
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 235,906 sf
Does the project consist of offsite road improvements? ]y XIN
Does the project propose to construct unpaved roads? [y XN
Is the project part of a larger common plan of development (phased project)? ]y XIN
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? ]y XIN
If so, identify the Cell number: N/A

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

What is the Water Quality Design Storm Depth for the project? D85=0.70 inch

A.1 Maps and Site Plans

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

e Drainage Management Areas e Source Control BMPs

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

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

e BMP Locations (Lat/Long)

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



A.2 Identify Receiving Waters

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

waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters

EPA

Approved 303(d)

Impairments

List

Designated
Beneficial Uses

Proximity to
RARE
Beneficial Use

Buena Vista Basin

N/A

N/A

N/A

San Jacinto River
Reach 3

o Warm Freshwater Habitat

Arsenic, Bifenthrin, Cadmium,
Chlordane, Chlorpyrifos,
Chromium, Copper, Cyfluthrin,
Cyhalothrin, Lambda,
Cypermethrin, DDD
(Dichlorodiphenyldichloreethane),
{Dichlorediphenyldichloroethylene),
DpDT
{Dichlorediphenylirichloroethane),
Deltamethrin, Diazinon, Dieldrin,
Endrin, Esfenvalerate/Fenvalerate,
Fenpropathrin, Lead ,
Lindane/gamma
Hexachlorocyclohexane (gamma-
HCH), Mercury, Methyl Parathion,
Nickel, PCBs (Polychlorinated

biphenyls), Permethrin, total, Zine

o Cold Freshwater Habitat

Toxicity

AGR, GWR, REC1, REC2, WARM, WILD,
RARE

29 mi

San Jacinto  River
Reach 1

Benthic Community Effects

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

38 mi




Table 3-1 BENEFICIAL USES - Continued

INLAND SURFACE STREAMS BENEFICIAL USE Hydrologic Unit
Primary Secondary
z|lz2|s|3|e|lz|z2|B|2|8|2|5(8|le|s|2|%|m
clo|z|B|S|s|o|fm|m > o35 o
Z|2|5|8|3|<|2|Q2|Q|2|2|2|5|°|6|R 3|
Reach 6 — Elsinore
Groundwater Subbasin
Boundary to Lake Elsinore * ! I I : I 801.35
Outlet
Coldwater Canyon Creek X | X X X | X X X X 801.32
Bedford Canyon Creek + | | | | | X 801.32
Dawson Canyon Creek | | | | | | 801.32
Other Tributaries to these Creeks | | | | | | 801.32
SAN JACINTO RIVER BASIN
San Jacinto River
Reach 1. Lake Elsinore'to L I o ! 1] x 801.32 | 802.31
Canyon Lake
Reach 2 — Canyon Lake (see
Lakes Pg. 3-45)
Reach 3 — Canyon Lake to . | | | | | | X 802.11
Nuevo Road
Reach 4 — Nuevo Road to
North-South Mid-Section Line, + | | | | | | X 802.21 802.21
T4S/R1W-S8
X Existing or Potential Beneficial Use
| Intermittent Beneficial Use
+ Excepted from MUN (see text)
BENEFICIAL USES 3-42 January 24, 1995
Updated June 2019 to
include approved amendments
San Jacinto  River & 80211000 / 18070202 + Aquatic Life Support 9.6 Miles
River Reach3 Stream o Warm Freshwater Habitat
(Canyon Lake Arsenic, Bifenthrin, Cadmium,
(Railroad Chlordane, Chlorpyrifos,
Canyon Chromium, Copper, Cyfluthrin,
Reservoir) to Cyhalothrin, Lambda,
Nuevo Road) Cypermethrin, DDD
(Dichlorodiphenyldichloroethane),
DDE
(Dichlorodiphenyldichloroethylene),
DDT
(Dichlorodiphenyltrichloroethane),
Deltamethrin, Diazinon, Dieldrin,
Endrin, Esfenvalerate/Fenvalerate,
Fenpropathrin, Lead ,
Lindane/gamma
Hexachlorocyclohexane (gamma-
HCH), Mercury, Methyl Parathion,
Nickel, PCBs (Polychlorinated
biphenyls), Permethrin, total, Zinc
o Cold Freshwater Habitat
Toxicity.
San Jacinto  River & 80231000 / 18070202 *:Aquatic Life Sspport 5.1 Miles
River,Reach  Stream o Warm Freshwater Habitat
1(Lake Benthic Community Effects
Elsinore to
Canyon Lake
(Railroad
Canyon
Reservoir)



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

Table A.2 Other Applicable Permits

Grading Permit, Street Improvement Permit, Building Permit

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

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

requirements that may affect this Project-Specific WQMP.

NOTE: All applicable permits will be included in the Final WQMP.




Section B: Optimize Site Utilization (LID Principles)

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, the project is proposing
to use an infiltration basin as mitigation BMP.

Site Optimization

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the
WQMP Guidance Document will help you determine how best to optimize your site and subsequently
identify opportunities and/or constraints, and document compliance.

Did you identify and preserve existing drainage patterns? If so, how? If not, why?

The proposed project is a full development of the entire site, which on its existing condition is vacant and
with little vegetation. The only pattern that was preserved is the site drainage outlet pattern. The existing
condition drains from southeast end to the northwest end of the property. Following this, the proposed
condition is draining from southeast end to the northwest end of the property as well. Both conditions
have drainage outlets at the northwest corner of site and along Girard Street. However, the landscaped
lawn of each lot could be designed during the precise grading phase to include small depressions to
encourage “micro” storage throughout the site.

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

The existing condition of the site shows little vegetation. There were no well-grown trees that are present
in the site.

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

Yes. The proposed infiltration basin is located in a graded cut area, where the natural infiltration capacity
is not tampered.

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

Yes. The proposed development’s total impervious area (paved streets, sidewalks, driveways and roofs) is
approximately less than 40% of the entire site. The remaining 60% are landscaped areas, slopes, and
infiltration basin area.

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

Yes. Most of the runoffs that come from the roofs, and at some extent house driveways, are to be directed
into the landscaped lawns within the lots; while most of the street and sidewalk runoffs are to be pickup
and directed into the infiltration basin.



Section C: Delineate Drainage Management Areas
(DMAs)

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)*? Area (Sq. Ft.) DMA Type

DMA 1 Residential 614,196 “D”
development (Mixed
roofs, landscape and
paved surfaces)

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)

N/A

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

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

Self-Retaining Area Area
Area Storm
(square Depth Required Retention Depth
DMA Post-project feet) (inches) DMA Name [C] from Table C.4 =((inches)
Name/ID |surface type  [[A] (B] ID [C] [D]
N/A IN/A
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA
o 8
~ o - O S c
g c © .i S o -2 Area (square)
© o = o + Q o o
z £ 3 59 £ © [Product feet) Ratio
< = UKL ==
E [A] S § (B] [C1=[Alx[B] HDMA name/ID |[DI [Cl/[D]
N/A

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

DMA Name or ID

BMP Name or ID

DMA1

BMP 1 (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.

11




Section D: Implement LID BMPs

D.1 Infiltration Applicability

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

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

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

Geotechnical Report

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

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

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

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

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

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

could have a negative impact?

If Yes, list affected DMAs:

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

infiltration surface?

If Yes, list affected DMAs:

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

Describe here:

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

12



D.2 Harvest and Use Assessment

Please check what applies:

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

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

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

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: N/A
Type of Landscaping (Conservation Design or Active Turf): Conservation design

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

Total Area of Impervious Surfaces: N/A

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: N/A

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: Residential

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

Total Area of Impervious Surfaces: N/A

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: N/A

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: N/A

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 | 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.

Total Area of Impervious Surfaces: N/A
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Step 3:

Step 4:

Step 5:

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

Enter the factor from Table 2-4: N/A

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

Minimum required use: N/A

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

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

N/A ‘ N/A

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

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

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

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

NOTE: This segment is Not Applicable since the project is proposing to use Infiltration Basin as
the BMP.
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D.4 Feasibility Assessment Summaries

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

Table D.2 LID Prioritization Summary Matrix

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

DMA'1

X

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

The project is already proposing the use Infiltration Basin as the BMP. This is the highest BMP based on
the prioritization list, and considered the most appropriate for the site.
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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 Vempe 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 Post- DMA
Area Project Effective DMA Areas x
DMA (square | Surface Impervious Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID feet) Type Fraction, I¢ Factor | Factor
[A] (B] [C] [Al x [C]
Please See
Calculations
on
Appendix 6
See
Summary
Below
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vawmp | (cubic
(in) (cubic feet) feet)
Ar = 3(A] =0 || | =P e

[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

DCV Calculation Summary:

DMA No. =DMA 1

BMP ID =BMP 1

BMP Type = Infiltration Basin

Design Capture Volume = 14,714 cu-ft
Proposed Volume = 30,275 cu-ft
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Section E: Alternative Compliance (LID Waiver Program)

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

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

- Or -

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

N/A
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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 andl/or S
i Bacterial . - 8 . Trash &|Oil &

Project Features (check those Indi Metals [Nutrients [Pesticides |Organic Sediments |\
that apply) ndicators Compounds ebris |Grease

Detached Residential

Development P N P P N P P P

e N N O O O
O Commercial/Industrial p@) = p() p(1) p) p(1) = )

Development

Automotive Repair @, 5)
O Shops N P N N P N P P

Restaurants

P N N N N N P P

u (>5,000 ft?)

Hillside Development

P N P P N P P P

. (>5,000 ft?)

Parking Lots

(6) (1) (1) (4) (1)

O (>5.000 ) 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 X [ X 2 [ B 2 B

P = Potential

N = Not Potential

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

() A potential Pollutant is land use involving animal waste

4 Specifically petroleum hydrocarbons

) Specifically solvents

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

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

Table E.2 Water Quality Credits

Qualifying Project Categories

Credit Percentage?

N/A

Total Credit Percentage?!

1Cannot Exceed 50%

2Obtain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

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

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X
DMA (square | Surface | Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] [C] [A]x [C]
N/A
Minimum Proposed
Design Volume
Capture Total Storm | or Flow
Design | Volume or | Water on Plans
Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction | feet or
(in) feet or cfs) cfs)
Ar = [DIx[E]
S[A] 2=[D] (E] [F] = G] [F1X(1-[H]) | 1]

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

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E] obtained from Exhibit A in the WQMP

Guidance Document

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[I] 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®
BMP1: Infiltration Basin Phosphorus, Toxicity High

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 XN
If Yes, HCOC criteria do not apply.

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

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

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

Table F.1 Hydrologic Conditions of Concern Summary

2 year — 24 hour

Pre-condition Post-condition % Difference
Time of 22.35 16.01 28%
Concentration
Volume (Cubic Feet) 13,047 37,832 66%

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

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

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

N/A

F.2 HCOC Mitigation

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

a.

b.

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

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

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

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.

NOTE: The Difference in volume for 2-yr, 24-hour storm pre- and post-development is 24,785 cu-ft. The
total retention capacity of the proposed basin is 35,018 cu-ft. Therefore, the site has sufficient room to
infiltrate the excess volume. In addition, the basin at maximum level depth of 5.9’ and capacity of 39,119
cu-ft, only releases flow of 2.7 cfs. This proposed flow is less than the existing condition flow of 6.49 cfs.
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Section G: Source Control BMPs

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

Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. Check

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

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,

1.
off the potential sources of Pollutants that apply to your site.
2.
Appendix 1.
3.
Structural Source Control BMPs.
4.

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

Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff Permanent Structural Source

pollutants

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.

Maintain and periodically repair
or replace inlet markings. Provide
stormwater pollution prevention
information to new site owners.

Interior parking garages

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

Inspect and maintain drains to
prevent blockages and overflow.

Landscape/Outdoor Pesticide
use

Final landscape plan will
accomplish: Preserve existing
trees and ground covers,
minimize irrigation, minimize use
of fertilizers and pesticides, use
pest-resistant plants, and proper
choice of plants to use.

Maintain  landscaping
minimum or no pesticides.

using
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Section H: Construction Plan Checklist

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

Table H.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s) BMP Location (Lat/Long)
ID Description
BMP 1 Infiltration Basin In Final WQMP

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: The proposed BMP, Infiltration Basin, will be constructed by the developer and
the HOA will have ongoing maintenance responsibilities.

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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Latitude and Longitude Finder
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Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report)
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Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report)
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Appendix 2: Construction Plans

Grading and Drainage Plans
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NOTE: All construction plans will be provided in the Final WQMP.
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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1.0 INTRODUCTION

This report presents the results of LGC Geo-Environmental, Inc.’s (LGC) preliminary geotechnical investigation
report for the proposed duplex residential development located at 800 N. Girard Street in the city of Hemet,
Riverside County, California. The purposes of this geotechnical investigation are to determine the nature of
surface and subsurface soil conditions, evaluate the soil characteristics, and provide geotechnical
recommendations with respect to grading, construction, foundation design, and other relevant aspects to the
proposed commercial development. The referenced preliminary site plan, which was provided, was utilized as the
base map for our Geotechnical Map (Plate 1} of the site.

1.1

1.2

1.2

Our scope of services consists of;

Review of available previous geologic/geotechnical literature, geologic maps, and aerial photographs
pertinent to the site (Appendix A).

«  Geologic mapping of the site.

Subsurface exploration consisting of the sampling and logging of five (5) trenches to depths of
approximately 5.5' feet to 17,5 feet, using a backhoe. Logs of the trenches as presented in Appendix
B, with approximate locations depicted on the Geotechnical Map (Plate 1). The trenches were
excavated to evaluate the general characteristics of the subsurface geologic/geotechnical conditions
on the subject project site including classification of site soil, determination of depth to groundwater
(if present), and to obtain representative soil samples.

«  Core two (2) borings in the pavement on Menlo Park to depths of 5.0 feet and 6.0 feet,

« Laboratory testing of representative soil samples obtained during our current subsurface exploration
{Appendix C).

»  Geotechnical engineering and geologic analysis of the data with respect to the proposed duplex
residential development.

s« Preparation of General Earthwork and Grading Specifications (Appendix D).

«  Preparation of this report presenting our findings, conclusions and preliminary geotechnical design
recommendations for the proposed duplex residential development.

Proposed Construction and Grading

The referenced “Preliminary Site Plan”, prepared by Sikand Engineering Associates, indicates that the
proposed residential duplex development will be comprised of 48 graded pads, associated roadways,
one water quality detention basin, and landscape and hardscape areas. The development is proposed
to be two family duplex dwelling units per graded pad at this time, Based on the referenced preliminary
site plan, maximum proposed cut and fill depths are approximately 12.0 feet to 2.5 feet, respectively.
Slope and retaining walls are not proposed at this time.

When a rough grading plan is available, LGC should review and make any additional recornmendations.

Location and Site Description

The subject site is irreguiar in shape and is located on the northwest corner of East Menlo Avenue and
Park Avenue in the City of Hemet, Riverside County, California. The site is bounded on the north by
residential development, on the west by Girard Street and residential development, on the south by
East Menlo Avenue and residential development, and east by Park Avenue, The general location and
configuration of the site is shown on the Site Location Map (Figure 1).

Topography and Drainage

The topography of the site is sfightly inclined with sheet drainage appearing to flow from east to west.
The existing site elevations vary from approximately 1,637 feet above mean sea level (msl) near the
northeast corner of the site, to approximately 1,607 msl at the northwest corner of the site.
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1.4

15 —

2.1

2.2

2.3

Existing Improvements and Vegetation

The subject site is a vacant property with several concrete pads, a roadway, and various small concrete
structures. Annual weeds are abundant on the project site, along with trees, shrubs, and debris.

Research of Previous Geological and Geotechnical Data

This firm researched and reviewed available published and unpublished geotechnical and geologic
reports, maps and data. Based on this firm’s research, pertinent information was incorporated into the
conclusions and recommendations presented in our report.

2.0 FIELD INVESTIGATION

Geologic Mapping

Surface geologic mapping of the site and accessible suirrounding areas was accomiplished by a geologist
from this firm on October 3, 2019, utilizing the referenced “Preliminary Site Plan” for plotting geologic
units. This information is plotted on the enclosed Geotechnical Map (Plate 1).

Field Exploration

Subsuiface exploration was performed on October 3, 2019 and involved the excavation of five (5)
exploratory trenches (Trenches TR-1 through TR-5) to depths of approximately 5.5 feet to 17.5 feet
utilizing a rubber tire backhoe. Additionally, two (2) core borings were excavated within East Menlo Ave to
evaluate existing pavement design.

Prior to our subsurface work, an underground utilities clearance was obtained from Underground
Services Alert of Southern California. At the conclusion of the subsurface exploration, all of the
exploratory trenches were backfilled with on-site materials with some compactive effort. Minor settliement
of the backfill soil may occur over time.

Earth materials encountered within the trenches were classified and logged by a geologist from LGC in
accordance with the visual-manual procedures of the Unified Soil Classification System. The
approximate locations of the exploratory trenches and core borings are shown on the Geotechnical Map
(Plate 1) and descriptive iogs are presented in Appendix B.

Bulk samples of soil associated with the initial subsurface exploration were collected for laboratory
testing. Bulk samples consisted of selected soil materials obtained at various depth intervals from the
exploratory trenches.

Laboratory Testing

During our subsurface exploration, relatively undisturbed and bulk samples were retained for laboratory
testing. Laboratoty testing was performed on selected representative samples of onsite soil materials
and included maximum dry density and optimum water content, expansion index, sulfate content,
chloride content, pH, resistivity, shear strength, R-Value, and Atterberg limits. A brief description of the
laboratory test criteria and test data are presented in Appendix C. In-situ water contents and dry
densities are included in the exploration trench and core logs (Appendix B).

Project No. G18-1647-10
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3.1

3.2

3.3

3.4

3.0 FINDINGS

Regional Geolagic Setting

Regionally, the site is located in the Peninsular Ranges Geomorphic Province of California. The
Peninsular Ranges are characterized by steep, elongated valleys that trend west to northwest. The
northwest-trending topography is controlled by the Elsinore Fault Zone, which extends from the San
Gabriel River Valley southeasterly to the United States/Mexico border. The Santa Ana Mountains lie
along the western side of the Elsinore Fault Zone, while the Perris Block is located along the eastern
side of the fault zone. The mountainous regions are underlain by Pre-Cretaceous, metasedimentary and
metavolcanic rocks and Cretaceous plutonic rocks of the Southern California Batholith. Holocene to
Pleistocene-aged alluvium overlie Quaternary and Tertiary rocks, which are generally comprised of non-
marine sediments consisting of sandstone, mudstones, conglomerates, and occasional volcanic units. A
map of the regional geclogy is presented on the Regional Geologic Map (Figure 2),

Local Geology and Soil Conditions

Based on our review of available geological and geotechnical literature, current field mapping, and
exploratory trenches conducted at the site, it is our understanding that the site is primarily undetlain by
undocumented artificial fill, alluvium, and Bautista Formation bedrock. Each unit is described in greater
detail below and presented within the exploratory trench logs (Appendix B). The approximate locations
of the observed geologic units are depicted on the Geotechnical Map (Plate 1).

o Artificial Fill, Undocumented (Afu) — Undocumented artificial fill was encountered in Trenches TR-1
through TR-5 to depths ranging from approximately 1.5 feet to 2.5 feet below the surface. These
materials consisted of silty sand which was various shades of brown; dry; loose to medium dense;
very fine to coarse grained with some gravels; roots; roothairs; blocky; and desiccated.

e Alluvium (Qal) — Alluvium was encountered on the site during our subsurface exploration and was
observed at depths ranging from approximately 2.0 feet to 17.5 feet below the surface, in all
trenches except trench TR-3, below the undocumented artificial fill. The alluvium generally
consists of alternating layers of poorly graded sand, silty sand, clayey sand, and silty clay, and is
various shades of brown and gray; moist and loose to medium dense. The material was also noted
to be very fine to medium grained with occasional coarse grains and gravels; roothairs; caliche
nodules and stringers; pinhole porosity; trace oxidation staining; micaceous; and minor clay in
trench TR-5 at a depth of approximately 12.0 feet below the surface.

e Quaternary Bautista Formation (Qts) — Pleistocene age Bautista Formation was encountered in TR-
3 below the undocumented artificial fifl throughout the entire depth of the trench. This bedrock is
generally sandstone with some interbedded siltstone, and is characterized as being various shades
of white, gray, and brown; moist; moderately hard; medium to coarse grained with gravels; some
highly weathered granitic dasts; manganese staining; and oxidation staining.

Landslides

Our investigation did not indicate the presence of landslides on or directly adjacent to the site,
Groundwater

Groundwater was not encountered during the subsurface exploration,

A review of the California Department of Water Resources, Water Data Library online database indicates
the presence of groundwater less than a mile away from the general site area at approximately 267 feet
below the existing ground surface according to historical records at an elevation of approximately 1,588
above mean sea level (Well ID: Station 337574N1169698W001).
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3.5

3.6

3.7

3.8

Laving

Caving was not encountered in the exploratory trenches.
Surface Water

Surface water runoff relative to project design is within the purview of the project civil engineer and
should be designed to be directed away from all structures and walls.

Faulting

The geologic structure of the Southern California area is dominated mainly by northwest-trending faults
associated with the San Andreas system. Faults, such as the Whittier, Elsinore, San Jacinto and San
Andreas, are major faults in this system and are known to be active and may produce moderate to
strong ground shaking during an earthquake. In addition, the San Andreas, Elsinore and San Jacinto
faults are known to have ruptured the ground surface in historic times,

The following table is comprised of a list of the significant faults located within 20 miles of the proposed
project site. We have also included the Maximum Earthquake Magnitude predicted for each of these
faults.

JTABLE 1
Significant Faults in Proximity of the Project Site
b = ' : MAXIMUM
| ABBREVIA rEDFAuL_nvAME | '_SIP;;%E?;; | EarmHQUAKE
S R _ g - | - MAGNITUDE (Mw)

Casa Loma*_ S ' Onsite 6.9

San Jacinto-San Jacinto Valley ri 1.9 6.9

San Jacinto-Anza e 3.1 7.2

San Andreas-Southern _ i 17.6 7.4

San Andreas-San Bernardino LA | - 176 7.3

Source: FQFAULT for Windows Version 3. 00b
*Casa Loma located on subject property.

Previous fault investigations conducted by Rasmussen (1988) and LGC (2018) concluded that active or
potentially active faulting related to the Casa Loma fault are known to project through the site
(Appendix A). The site does lie within an Alquist-Priolo Earthquake Fault Hazard Zone as defined by the
State of California in the Alquist-Priolo Earthquake Fault Hazard Zoning Act. According to these repotts,
the potential for damage because of ground surface rupture is considered a possibility since active or
potentially faults are known to cross the site. Accordingly, a structural setback zone has been
established for the property as shown on the accompanying Geotechnical Map, Plate 1. No structures
for human occupancy should be constructed in this sethack zone.

Seismicity

Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the
southern California region, which may affect the site, include soil liquefaction and dynamic settlement.
Liquefaction is a seismic phenomenon in which loose, saturated, granular soil behave similarly to a fluid
when subject to high-intensity ground shaking. Liquefaction occurs when three general conditions
exist: 1) shallow groundwater; 2) low density non-cohesive (granular) soil; and 3) high-intensity ground
motion. Studies indicate that saturated, loose to medium dense, near surface cohesionless soil exhibit
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3.9

4.1

the highest liquefaction potential, while dry, dense, cohesionless soil and cohesive soil exhibit low to
negligible liquefaction potential.

Due to the shallow depth of bedrock, dense alluvium, and groundwater depth being greater than 50
feet, liquefaction is considered nil.

Other secondary seismic effects include shallow ground rupture, seiches, and tsunamis. In general,
these secondary effects of seismic shaking are a possibility throughout the Southern California region
and are dependent on the distance between the site and causative fault and the onsite geology. A risk
assessment of these secondary effects is provided in the following sections.

Earthwork and Structural Setilements

The results of our subsurface exploration and laboratory testing indicate that the site is undetlain by
approximately 1.5 feet to 5 feet of potentially compressible soil, consisting of non-engineered,
undocumented artificial fill. These materials exhibit the potential to settle under the surcharge of
proposed fill loads, anticipated future structural loads, and improvements.

Where overexcavation to competent underlying alluvium is accomplished, total static settlement from
the earthwork and from proposed fill Joads is estimated to be 3/4-inch total and 1/2-inch differential
over 30 feet,

4.0 CONCLUSIONS AND RECOMMENDATIONS

General

Based on the results of our current geotechnical investigation, it is our opinion that the proposed
duplex residential development, as indicated on the referenced site plan, is feasible from a geotechnical
and geologic standpoint, provided that the following recommendations are incorporated into the design
criteria and project specifications. When actual grading plans for the site and foundation/structural
plans for the proposed development are available, a comprehensive plan review should be performed
by this firm. Depending on the results, additional recommendations may be necessary for geotechnical
design parameters for both earthwork and foundations. Grading should be conducted in accordance
with local codes, the recommendations within this report, and future plan reviews. It is also our opinion
that the proposed construction and grading will not adversely impact the geologic stability of adjoining
properties,

The following is a summary of the primary geotechnical factors determined from our geotechnical
investigation,

= Based on our current subsurface exploration and review of pertinent geological maps and reports,
the site is underlain by undocumented artificial fill, alluvium, and Bautista Formation.

®  There are not any known landslides impacting the site.

= Groundwater is not considered a constraint for the proposed duplex development,

B Active or potentially active faults are known to exist on the site.

® Laboratory test results of the upper soil {undocumented artificial fill and alluvium) indicate a
medium expansion potential and negligible potential for soluble sulfate effects on normal
concrete and chloride effects on reinforcing steel.

® Laboratory test results of the soll encountered indicated a moderate corrosion potential to buried
metals.
®  The majority of the site is underlain by approximately 6.0 feet of potentially compressible

undocumented artificial fill and portions of the upper alluvium which may be prone to potential
intolerable post-grading settlement under the surcharge of the future proposed fill loads and/or
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structural loads. These materials should be overexcavated to underlying competent alluvium
deposits.

" From a geotechnical perspective, the existing onsite soil appears to be suitable material for use
as fill, provided the soil are relatively free from rocks (larger than 6 inches in maximum
dimension), construction debris, and organic material. It is anticipated that the onsite soil may
be excavated with conventional heavy-duty construction equipment,

5.0 GEOLOGIC CONSIDERATIONS

5.1 Slopes
Natural slopes or existing cut/fill slopes with adverse conditions are not anticipated.

5.2  Faulting
Geologic hazards due to fault rupture are known to be present on the subject site. Potentially active
faulting related to the Casa Loma fault was observed within fault trenches located within the site. The
fault trenches and actual fault location are shown on the Geotechnical Map (Plate 1).

5.3 Groundwater
Adverse effects on the proposed development resulting from groundwater are not anticipated.

5.4 Subsidence
In consideration of the anticipated grading, recommended overexcavations and subsutface material
types and soil conditions, unfavorable ground subsidence is not anticipated.

55  Landsliding
Landslides or surface failures were not observed on or directly adjacent to the site. As a result, the
possibility of the site being affected by landsliding is not anticipated.

5.6  Ground Rupture
Ground rupture from active faulting could possibly occur on site from the presence of observed,
potentially active faulting related to the Casa Loma. Cracking from shaking from distant seismic events
is not considered a significant hazard, although it is a possibility at any site.

57 Tsunamis and Seiches
Based on the elevation and location of the proposed residential development on the site with respect to
sea level and its distance from large open bodies of water, the potential for seiches and/or tsunamis is
not considered to be a possibility.

5.8  Ligquefaction .
Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave similarly to a
fluid when subject to high-intensity ground shaking. Liquefaction occurs when three general conditions
exist: 1) shallow groundwater; 2) low density non-cohesive (granular) soil; and 3) high-intensity ground
motion. Studies indicate that saturated, loose to medium dense, near surface cohesionless soils exhibit
the highest liquefaction potential, while dry, dense, cohesionless soils and cohesive soils exhibit low to
negligible liquefaction potential. Bedrock was found as shallow as 1.5 feet in Trench FT-3. With shallow
bedrack, the potential for liquefaction is considered nil.
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6.1

6.2

6.0 SEISMIC-DESIGN CONSIDERATIONS

Ground Motions

The site will probably experience ground shaking from moderate to large size earthquakes during the
life of the proposed development. Furthermore, it should be recognized that the Southern California
region is an area of high seismic risk, and that it is not considered feasible to make structures totally
resistant to seismic-related hazards.

Structures within the site should be designed and constructed to resist the effects of seismic ground
motions as provided in the 2016 CBC, Section 1613, The method of design is dependent on the seismic
zoning, site characterizations, occupancy category, building configuration, type of structural system,
and building height.

The following seismic design parameters, presented in Table 2, were developed based on the CBC 2016
and should be used for the proposed structures. A site coordinate of 33.5322° N, 117.1795° W was
used to derive the seismic parameters presented below. The Mean Peak Ground Acceleration (PGAm) is
0.97 below.

TABLE 2
Seismic Desiqn Soil Parameters

= SEISMIC BESI GI. SOIL PARAMETERS (2016 CBC Section 1613

Site Class Definition ASCE 7; Chapter 20 (Table 20.3-1)

Mapped Spectral Response Acceleration Parameter Ss (for 0.2 second) (Figure 1613.5.3.(1) 2.53

Mapped Spectral Response Acceleration Parameter, S1 (for 1.0 second) (Figure 1613.5.3.(2) 1.14

Site Coefficient Fa (short period) [Table 1613.3.3.(1)] 1.00

Site Coefficient Fv (1-second period) [Table 1613.3.3.(2)] 1.50

Adjusted Maximum Considered Earthquake (MCE) Spectral Response Acceleration Parameter

Sws (short period) (Eq. 16-37) 2.53

Adjusted Maximum Considered Earthquake (MCE) Spectral Response Acceleration Parameter

Sw1 (1-second period) (Eq. 16-38) 1.71 |

Design Spectral Response Acceleration Parameter, Sps (short period) (Eq. 16-39) 1.68

Design Spectral Response Acceleration Parameter, Soi (1-second period) (Eq. 16-40) 1.14

Mean Peak Ground Acceleration (PGAm) 0.97

Secondary Seismic Hazards

Secondary effects of seismic activity normally considered as possible hazards to a site include severai
types of ground failure, as well as induced flooding. Various general types of ground failures which
might occur as a consequence of severe ground shaking of the site include liquefaction, landsliding,
ground stthsidence, ground lurching, and shallow ground rupture. The probability of occurrence of each
type of ground failure depends on the severity of the earthquake, distance from faults, topography,
subsoils and groundwater conditions, in addition to other factors. Based on the depth to groundwater,
proposed grading and recommended overexcavation of potentially compressible materials within areas
of proposed development, the secondary effects of liquefaction are considered unlikely.

Seismically induced flooding, which might be considered a potential hazard to a site, normally includes
flooding due to a tsunami (seismic sea wave), a seiche (i.e., a wave-like oscillation of the surface of
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7.2

8.1

8.2

water in an enclosed basin that may be initiated by a strong earthquake) or failure of a major reservoir
or retention structure upstream of the site. Since the site is located several miles inland from the
nearest coastline of the Pacific Ocean and elevation exceeds 1,600 feet above msl, there is no potential
for seismically induced flooding from a tsunami. Since enclosed bodies of water do not lie adjacent to
the site, the potential for induced flooding at the site due fo a seiche is also considered nonexistent.

7.0 GEOTECHNICAL DESIGN PARAMETERS

Shrinkage/Bulking and Subsidence

Volumetric changes in earth quantities will occur when excavated onsite soil are replaced as properly
compacted fill. The following table, Table 3, is an estimate of the shrinkage and bulking factors for the
various geologic units present onsite. These estimates are based on in-place densities of the various
materials and on the estimated average degree of relative compaction that will be achieved during
grading.

TABLE 3
Estimated Shrinkaqge/Bulldng

GEOLOGIC UNIT

~ Atificial Fill, Undocumented (Afu) 10%-19%
Alluvium (Qal) i 11%-20%
Bautista Formation (Qts) 0%-5%

Subsidence of the alluvium deposits is estimated to be about 0.25 to 0.30 feet.

The above estimates of shrinkage are intended as an aid for project engineers in determining
earthwork quantities. However, these estimates should be used with some caution since they
are not absolute values. These are preliminary rough estimates which may vary with depth of
removal, stripping losses, field canditions at the time of grading, etc, Handling losses, and reduction in
volume due to removal of oversized material, are not included in the estimates.

Compressible/Collapsible Soil

The results of our laboratory testing indicate that the existing undocumented artificial fill is susceptible
to varying degrees of intolerable settlement when a load is applied, or the soil is saturated.
Consequently, these materials should be collectively overexcavated to underlying competent alluvium
(Qal) and Bautista Formation (Qts) and replaced as engineered compacted fill.

8.0 SITE EARTHWORK

General Earthwork and Grading Specifications

Earthwork and grading should be petformed in accordance with applicable requirements of the grading
code of the City of Hemet and in accordance with the following recommendations prepared by this firm.
Grading should also be performed in accordance with the applicable provisions of the attached “General
Earthwork and Grading Specifications” prepared by LGC (Appendix D), unless specifically revised or
amended herein. In case of conflict, the following recommendations shall supersede those included in as
part of Appendix D,

Geotechnical Observations and Testing

Prior to the start of grading, a meeting should be held at the site with the owner, developer, grading
contractor, civil engineer and geotechnical consultant to discuss the work schedule and geotechnical
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8.4

8‘ 5

aspects of the grading. Rough grading, which includes clearing, overexcavation, scarification/processing
and fill placement, should be accomplished under the full-time observation and testing of the
geotechnical consultant. Fills should not be placed without prior approval fram the geotechnical
consuitant.

A representative of the project geotechnical consultant should also be present onsite during grading
operations to document proper placement and compaction of fills, as well as to document excavations
and compliance with the other recommendations presented herein.

Clearing and Grubbing

The project geotechnical consultant or his qualified representative should be notified at the appropriate
times to provide observation and testing services during clearing and grubbing operations to observe
and document compliance with the above recommendations. In addition, buried structures, unusual or
adverse soit conditions encountered that are not described or anticipated herein should be brought to
the immediate attention of the geotechnical consultant,

Overexcavation and Ground Preparation

The site is underlain by approximately 3 feet to 6 feet of compressible undocumented artificial fill and
portions of the upper alluvium which is considered unsuitable for support of fill, structures, and/or
improvements, and should be overexcavated to expose underlying competent alluvium or bedrock.
Overexcavation must provide at least 5 feet or more of compacted fill below finished grade within areas
of proposed structures or walls. Therefore, those areas should be overexcavated to at least 6 feet or
more below proposed grade. Actual depths of overexcavation should be evaluated upon review of final
grading and foundation plans, as well as during grading on the basis of observations and testing during
grading by the project geotechnical consultant,

Across the site are twelve (12) fault trenches that were excavated in 1988 and 2018, These trenches
range in depths of 9 feet to 14 feet. The locations of the trenches can be found on the Geotechnical
Map (Plate 1) and should be over excavated and recompacted to each trench depth.

Prior to placing engineered fill, exposed bottom surfaces in each overexcavated area should first be
scariffed to a depth of approximately 6 inches, watered or air-dried as necessary to achieve a uniform
water content of optimum or higher and then compacted in place to a relative compaction of 90
percent or more (based on American Standard of Testing and .Materials [ASTM] Test Method D1557).

The estimated locations, extent, and approximate depths for overexcavation of unsuitable materials are
indicated on the enclosed Geotechnical Map (Plate 1). The geotechnical consultant should be provided
with appropriate survey staking during grading to document that depths and/or locations of
recommended overexcavation are adequate.

Sidewalls for overexcavations greater than 5 feet in height should not be steeper than 1:1 hotizontal to
vertical (h:v) and should be periodically slope-boarded during the excavation to remove loose surficial
debris and facilitate mapping. Flatter excavations may be necessary for stability.

The grading contractor will need to consider appropriate measures necessary to excavate existing
improvements adjacent to the site without endangering them from caving or sloughing.

Fill Suitabilit

Soil materials excavated during grading are generally considered suitable for use as compacted fill
provided that they do not contain significant amounts of trash, vegetation, organic material,
construction debris, and oversize material.
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8.6  Oversized Material
Oversized material that may be encountered during grading, greater than 6 inches, should be reduced
in size or removed from the site
8.7  Cut/Fill Transitions and Differential Fill Thicknesses
To mitigate distress to structures related to the potential adverse effects of excessive differential
settlement, cut/fill transitions should be eliminated from all building areas where the depth of fill placed
within the “fill” portion exceeds proposed footing depths. The entire structiure should be founded on a
uniform bearing material. This should be accomplished by overexcavating the “cut” portion and replacing
the excavated materials as properly compacted fill. Recommended depths of overexcavation are provided
in the following table:
Cut/Fill Transition
_ DEPTH OF FILL (*fill“portion). | DEPTH OF OVEREXCAVATION ( cut” portion
Up to 5 feet ~_ EqualDepth
_ 5to 10 feet _ . Sfeet . —
One-half the maximum thickness of fill placed on the “fill”
Cicater than_lO fee_t - portion (20 feet maximum) h
Overexcavation of the “cut” portion should extend beyond the perimeter building lines to a horizontal
distance equal to the depth of overexcavation or to a minimum distance of 5 feet, whichever is greater.
8.8  Benching
Where compacted fills are to be placed on natural slope surfaces inclining at 5:1 (h:v) or greater, the
ground should be excavated to create a series of level benches, which are at least a minimum height of
4 feet, excavated into competent bedrock or existing compacted engineered materials. Typica! benching
details are described in the attached LGC “Standard Grading Specifications” (Appendix D).
8.9  Fill Placemeny
Fills should be placed in lifts not greater than 6 inches in uncompacted thickness, watered or air-dried
as necessary to achieve a uniform moisture content of at least optimum moisture content, and then
compacted in place to relative compaction of 90 percent or more. Fills should be maintained in a
relatively level condition. The laboratory maximum dry density and optimum moisture content for each
change in soil type should be determined in accordance with ASTM Test Method D1557.
810 Inclement Weather
Inc!emeﬁt weather may cause rapid erosion during mass grading and/or construction. Proper erosion
and drainage control measures should be taken during periods of inclement weather in accordance with
City of Hemet, Riverside County, and California State requirements,
9.0 SLOPE CONSTRUCTION
9.1 Slope Stability

Any proposed cut or fill slopes constructed at a 2:1 horizontal to vertical (h:v) orientation or flatter
should be grossly stable.

Portions of any proposed cut slopes may expose low-density, undocumented artificial fill as well as
significant layers of relatively non-cohesive alluvium deposits which will likely require stabilization by
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10.1

10.2

overexcavation and replacement with compacted fill. During the grading plan review stages, a detailed
slope stability analyses may be warranted.

Temporary Excavations

Temporary excavations varying up to a height of approximately 5 feet or more below existing grades
will be necessary to accommodate the recommended overexcavation of the unsuitable soil materials.
Based on the physical properties of the onsite soil, temporary excavations exceeding 5 feet in height
should be cut back at a ratio of 1:1 (h:v) or flatter, for the duration of the overexcavation and
recompaction of unsuitable soil material. Temporary slopes excavated at the above slope configurations
are expected to remain stable during grading operations. However, the temporary excavations should
be observed by a representative of the project geotechnical consultant for any evidence of potential
instability. Depending on the results of these observations, revised slope configurations may be
necessary. Job safety is the sole responsibility of the contractor or sub-contractor.

Other factors which should be considered with respect to the stability of the temporary slopes include
construction traffic and storage of materials on or near the tops of the slopes, construction scheduling,
presence of nearby walls or structures on adjacent properties, and weather conditions at the time of
construction. Applicable requirements of the California Construction and General Industry Safety
Orders, the Occupational Safety and Health Act of 1970, and the Construction Safety Act should also be
followed.

10.0 POST-GRADING CONSIDERATIONS

Control of Surface Walter and Drainage Control

Positive-drainage devices such as sloping sidewalks, graded-swales, andfor area drains, should be
provided to collect and direct water away from the structure and any slopes. Neither rain nor excess
irrigation water should be allowed to collect or pond against the building foundations. Drainage should
be directed to adjacent driveways, adjacent streets or storm-drain facilities and maintained at all times.
The site is in a semi-arid climate area, from a geotechnical standpoint, the ground surface adjacent to
the structures should be sloped at a gradient of at least 2 percent for a distance of at least 10 feet. The
graded lot should be further maintained by a swale or drainage path at a gradient of at least 1 percent.
Where necessary, drainage paths may be shortened by use of area drains and collector pipes.

Planters with open bottoms adjacent to buildings should be avoided. Planters should not be designed
adjacent to buildings unless provisions for drainage are made, such as catch basins, liners, and/or area
drains. Over watering must be avoided.

Utility Trenches

Utility-trench backfill within roadways, utility easements, under walls, sidewalks, driveways, floor slabs
and any other structures or improvements should be compacted. The onsite soil should generaliy be
suitable as trench backfill provided the soail is screened of rocks and other material over 3 inches in
diameter and organic matter. Trench backfill should be compacted in uniform lifts (generally not
exceeding 6 inches to 8 inches in uncompacted thickness) by mechanical means to at least 90 percent
relative density (per ASTM Test Method D1557).

Where onsite soils are utilized as backfill, mechanical compaction should be used. Density testing, along
with probing, should be performed by the project geotechnical consultant or his representative, to
document proper compaction.

If trenches are shallow, the use of conventional equipment may result in damage to the utilities. Clean
sand, having a sand equivalent (SE) of 30 or greater should be used to bed and shade the utilities.
Sand backfill should be densified. The densification may be accomplished by jetting or flooding and
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then tamping to ensure adequate compaction. A representative from LGC should observe, probe, and
test the backfill to verify compliance with the project specifications.

Utility-trench sidewalls deeper than 5 feet should be laid back at a ratio of 1:1 (h:v) or flatter or
braced. A trench box may be used in lieu of shoring. If shoring is anticipated, LGC should be contacted
to provide design parameters.

To avoid point-loads and subsequent distress to clay, cement or plastic pipe, imported sand bedding
should be placed 1-foot or more above pipe in areas where excavated trench materials contain
significant cobbles. Sand-bedding materials should be compacted and tested prior to placement of
backfill.

Where utility trenches are proposed parallel to building footings {interior and/or exterior trenches), the

bottom of the trench should not be located within @ 1:1 (h:v) plane projected downward from the
outside bottom edge of the adjacent footing.

11.0 PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS

General

Provided that site grading is performed in accordance with the recommendations of this report,
conventional shallow foundations are considered feasible for support of the proposed commercial
building. Tentative foundation recommendations are provided herein. However, these
recommendations may require modification depending on as-graded conditions existing within the
building sites upon completion of grading.

Allowable-Bearing Values

An allowable-bearing value of 1,500 pounds per square foot (psf) may be used for 12-inch wide or
greater continuous footings or 24-inch square pad footings, founded completely within competent
compacted fill at a depth of 12-inches or more below the lowest adjacent final grade. This value may
be increased by 20 percent for each additional foot of width and depth, to a value no greater than
3,000 psf. The recommended allowable-bearing value includes both dead and live loads and may not
be increased by one-third for short-duration wind and seismic forces, The bearing capacities should be
re-evaluated when loads and footing sizes have been finalized.

Settlement

Based on the general settlement characteristics of compacted fill, the previous overexcavation
recommendations in this report and anticipated fill loading, it is estimated the site would be subjected
to a total static settlement ahout 0.75-inch, and a differential settlement of about 0.50-inch over a
distance of about 30 feet. It is anticipated that the majority of the settlement will occur during
construction or shortly thereafter as building loads are applied.

The above settlement estimates are based on the assumption that the proposed precise grading will be
performed in accordance with the grading recommendations presented in this report and that the
project geotechnical consultant will observe and/or test the soil conditions in the footing excavations.

Lateral Resislance

Lateral forces on footings should be resisted by passive earth resistance and friction at the bottom of
the footing. Foundations should be desighed for a passive earth pressure of 230 psf per foot of depth
to a maximum 3,000 psf and a coefficient of friction of 0.30. The passive earth pressure incorporates a
minimum factor of safety of 1.5, When combining passive and friction forces, passive resistance should
be reduced by 1/3. The above values may not be increased by 1/3 when designing for short-duration
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wind or seismic forces.

The above values are based on footings placed directly against compacted fiHl soil. In the case where
footing sides are formed, backfill placed against the footings should be compacted to 90 percent or
more of maximum dry density as determined by ASTM D1557.

Footing Setbacks from Descending Slopes

Where structures are proposed near the tops of descending graded or natural slopes, the footing
setbacks from the slope face should conform to the 2016 CBC, Figure 1808.7.1. The required setback is
H/3 (one-third the slope height) measured along a horizontal line projected from the lower outside face
of the footing to the slope face. The footing setbacks should be 5 feet or more where the slope height
is 15 feet or less and vary up to 40 feet where the slope height exceeds 15 feet,

Building Clearances fron Ascending Slopes

Building setbacks from ascending graded or natural slopes should conform with the 2016 CBC, Figure
1808.7.1, which requires a building clearance of H/2 (one-half the slope height) varying from 5 to 15
feet. The building clearance is measured along a horizontal line projected from the toe of the slope to
the face of the building. A retaining wall may be constructed at the base of the slope to achieve the
required building clearance.

Footing Observations

Footing trenches should be observed by the project geotechnical consultant to document that those
have been excavated into competent bearing soil. The foundation trenches should be observed prior to
the placement of forms, reinforcement or concrete. The trenches should be trimmed neat, level and
square, Loose, sloughed or moisture-softened soil should be removed prior to concrete placement.

Excavated materials from footing trenches should not be placed in slab-on-ground areas unless the soil
are compacted to 90 percent or more of maximum dry density as determined by ASTM D1557,

Expansive Soil Considerations

Results of preliminary laboratory tests by LGC indicate onsite soil materials exhibit expansion potentials
of MEDIUM in accordance with 2016 CBC, Chapter 18. Expansive soil conditions of the near surface
finish grade soil should be evaluated and tested for individual building pads on a pad-by-pad basis
during and at the completion of rough grading to verify and/or modify the anticipated conditions. The
design and construction details presented herein are intended to provide recommendations for the
levels of expansion potential which may be evident at the completion of rough grading. Furthermore, it
should be noted that additional slab thickness, footing sizes and/or reinforcement more stringent than
the recommendations that follow should be provided as recommended by the project structural
engineer,

Footing/Floor Slabs: Medium Expansion Potential

The following are our recommendations where foundation soil exhibits a MEDIUM expansion potential
as classified in accordance with 2016 CBC, and it is recommended that footings and floors be
constructed and reinforced in accordance with the following criteria.

e Footings

—  Exterior continuous footings should be founded into compacted engineered fill below the lowest
adjacent final grade at minimum depths of 18 inches deep for one-story to two-story construction
and 24 inches deep for three-story to four-story construction. Interior continuous footings may be
founded at a depth of 18 inches or greater into compacted engineered fill below the lowest
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adjacent final grade. Continuous footings should have a minimum width of 15 inches or more for
one-story and two-story structures and 18-inches for three-story to four-story structures.

Continuous footings should be reinforced with four (4) No. 4 bars, two near top and two near
bottom.

Interior isolated pad footings should be 24 inches or more square and founded at a depth of 18
inches or more below the lowest adjacent grade. Footings should be reinforced in accordance with
the structural engineer’s recommendation.

Exterior pad footings should be 24 inches or more square and founded at a depth of 24 inches or
more below the lowest adjacent grade. Footings should be reinforced in accordance with the
structural engineer’s recommendations.

Floor Slabs

Concrete floor slabs should be 5 inches or more thick and reinforced with No. 3 bars spaced 18
inches or less on-centers, both ways, Slab reinforcement should be supported on concrete chairs
or bricks so that the desired placement is near mid-depth.

Concrete floors should be underlain with a moisture-vapor retarder consisting of 15-mil thick vapor
barrier. Laps within the membrane should be sealed and overlapped 12 inches. Two inches or
more of clean sand should be placed above and below the membrane to promote uniform curing of
the concrete.

— Garage area floor slabs should be a minimum of 5 inches thick and should be reinforced in a similar

manner as concrete interior living area floor slabs. Garage area floor slabs should be placed
separately from adjacent wall footings with a positive separation maintained with 3/8-inch minimum
felt expansion joint materials and quartered with weakened-plane joints. A 12-inch wide grade beam
founded at the same depth as adjacent footings should be provided across garage entrances. The
grade beam should be reinforced with a minimum of two No, 4 bars, one near top and one at

bottom.

— Prior to placing concrete, the subgrade soils below all floor slabs should be pre-watered to achieve a

moisture content that Is equal to 120% of the optimum water content of the subgrade soils. The
water content should penetrate to a minimum depth of 18 inches. This will promote uniform curing of
the concrete and minimize the development of shrinkage cracks.

Post-Tensioned Foundation Slab Design

Post-tensioned stabs may be utilized for the support of the proposed residential structures. We
recommend that the foundation engineer design the foundation system using the geotechnical
parameters provided in the following Table 4. These parameters have been determined in general
accordance with ACI 302 and the Post Tension Institute (PTI). In utilizing these parameters, the
foundation engineer should design the foundation system in accordance with the allowable deflection
criteria of applicable codes and the requirements of the structural engineer/architect. We recommend
using a P.1. of 12 pertinent to the foundation/slab design.
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Table 4
Preliminary Geotechnical Parameters for Posi-Tensioned Foundation Slab Design

[= = PARAMETER SRR RSETT
Expansion Index S ' Medium
Thornthwaite Moisture Index : : -20
Constant:Soil Suction : P.F. 4.0
Center Llft 5 Edge moisture vanatlon distance, €m 8.0 feet
‘Center lift, ym = - 0.25 inches
Edge Llft _ Edge moisture variation distance, €m 4.0 feet
Edge lift, ym . 1.0 inches
Soluble Sulfate Content for.Design of . Concretc Mixtures
in Contact with Site Sons m Accordance w:th ACI 318 R- Low
05; Table 4.3.4 -
Modulus . of: Subgrade Reactlon, 2 k (assummg _ 120 tbs/in?
presaturation as indicated below) i i
Minimum Perimeter Foundahon Embedment 18 inches
Sand and 'u‘lsqueena RN e 15 mil thick Visqueen or equivalent moisture
: : retardant in conformance with ASTM 1745
Iy Class A material

a The above sand and Visqueen recommendations are traditionally included with geotechnical foundation
recommendations although they are generally not a major factor influencing the geotechnical performance of the
foundation. The sand and Visqueen requirements are the purview of the foundation engineer/carrosion engineer and
the homebuilder to ensure that the concrete cures correctly and is protected from corrosive environments and
moisture penetration of the floor is acceptable to the future homeowners., Therefore, the above recommendations
may be superceded by the requirements of the previously mentioned parties.

It is notewoithy that the post-tensioned design methodology reflected by the (PTI) is based on the
assumption that soil-moisture changes around and beneath the post-tensioned slabs are primarily influenced
by climatological conditions. The variability in soil moisture below slabs is the major factor in foundation
damages relative to expansive soil. The design methodology does not take into consideration such factors
as presaturation, homeowner irrigation, or other such artificial influences on the moisture content of
subgrade soils. In recognition of these factors, LGC has modified the geotechnical parameters obtained from
this methodology to introduce a more conservative design. In addition, we recommend that prior to
foundation construction, the upper 18 inches of slab subgrade for each lot be presoaked to approximately
ten percent above optimum moisture content prior to trenching and maintained to the associated pouring of
concrete. Future homeowners should be informed of the importance of maintaining a constant tevel of soil-
moisture. The owners should be made aware of the potential negative consequences of both
excessive watering, as well as allowing expansive soils to become too dry. The soil will undergo
shrinkage of approximately 8% as it dries up, followed by swelling during the rainy winter
season, or when irrigation is resumed, This may result in distress to the improvements and

structures.
12,0 RETAINING WALLS

12,1 Lateral Earth Pressures and Retaining Wall Design Parameters

Conventional footings for retaining walls founded in properly compacted fill within competent bedrock
should be embedded at least 18 inches below lowest adjacent grade. At this depth, an allowable bearing
capacity of 1,500 psf may be assumed for retaining walls founded in competent compacted fill.

The following are lateral earth pressures are recommended for retaining walls up to 10 feet high that
may be proposed. The recommended lateral pressures for approved on-site or import soil (with an
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expansion index of 20 or less and an angle of internal friction (phi) of at least 28 degrees)
for level or sloping backfill are presented in Table 5. Onsite sail shouid be screened of rocks and other
material over 3 inches in diameter.

TABLE 5
Lateral Earth Pressures

Acive | 45 80 80 115
At-Rest 65 100 100 130
Passive 235 235 105 105

Notes:

1. Applicable to retaining walls only.

2. Active force applied a 1/3 wall height.

3. Seismic force applied to at 1/2 to 6/10 wall height.
4. lateral pressure acts normally to vertical stem.

For sliding resistance, the friction coefficient of 0.30 may be used at the concrete and soil interface. Wall
footings should be designed in accordance with structural considerations. The passive resistance value
may be increased by one-third when considering loads of short duration such as wind or seismic loads.

Embedded structural walls should be designed for lateral earth pressures exerted on them. Restrained
structural walls should be designed for at rest conditions. The magnitude of those pressures depends on
the amount of deformation that the wall can yield under load. If the wall can yield enough to mobilize
the full shear strength of the soil, it can be designed for “active” pressure. If the wall cannot yield under
the applied load, the shear strength of the retained soil cannot be mobilized and the earth pressure will
be higher. Such walls should be designed for “at-rest” conditions, If a structure moves toward the soil,
the resulting resistance developed by the soil is the “passive” resistance.

The equivalent fluid pressure values assume free-draining conditions and a soil expansion
index of 20 or less, If conditions other than those assumed above are anticipated, revised equivalent
fluid pressure values should be provided on an individual-case basis by the geotechnical engineer.

Surcharge loading effects from the adjacent structures should be evaluated by the geotechnical and
structural engineers.

Footing Embedments

The base of retaining wall foctings constructed on ievel ground may be founded at a depth of 18 inches
or more below the lowest adjacent final grade. Where retaining walis are proposed on or within 15
feet from the top of an adjacent descending fill slopes, the footings should be deepened such that a
horizontal clearance of H/3 or more (one-third the slope height) is maintained between the outside
bottom edges of the footings and the face of the slope but not to exceed 15 feet nor be less than 5
feet. The above recommended footing setbacks are preliminary and may be revised based on site
specific soil conditions. Footing or pier excavations should be observed by the project geotechnical
representative to document that the footing trenches have been excavated into competent bearing soil
and to the embedments recommended above. These observations should be performed prior to placing
forms or reinforcing steel.
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Drainage

Surcharge loading effects from the adjacent structures should be evaluated by the geotechnical and
structural engineers. All retaining wall structures should be provided with appropriate wall drainage and
appropriately waterpraofed. The outlet pipe should be sloped to drain to a suitable outlet. It should be
noted that recommended wall drains do not provide protection against seepage through the face of the
wall and/or efflorescence. If such seepage or efflorescence is undesirable, retaining walls should be
waterproofed to reduce this potential.

Weep holes or open vertical masonry joints should be provided in retaining walls 3 feet or less in height
to reduce the likelinood of entrapment of water in the backfill. Weep holes, if used, should be 3 inches or
mere in diameter and provided at intervals of 6 feet or less along the wall. Open vertical masonry joints, if
used, should be provided at 32-inch or less intervals. A continuous gravel fill, 12 inches by 12 inches,
should be placed behind the weep holes or open masonry joints. The gravel should be wrapped in filter
fabric to reduce Infiltration of fines and subsequent clogging of the gravel. Filter fabric may consist of
Mirafi 140N or equivalent.

-In lieu of weep holes or open joints, for retaining walls less than 3 feet, a perforated pipe and gravel

subdrain may be used. Perforated pipe should consist of 4-inch or more diameter PVC Schedule 40 or
ABS SDR-35, with the perforations laid down. The pipe should be embedded in 1.5 cubic feet per foot of
0.75 or 1.5-inch open graded gravel wrapped in filter fabric. Filter fabric may consist of Mirafi 140N
equivalent.

Retaining walls greater than 3 feet high should be provided with a continuous backdrain for the full height
of the wall. This drain could consist of geosynthetic drainage composite, such as Miradrain 6000 or
equivalent, or a permeable drain material, placed against the entire backside of the wall. If a permeable
drain material is used, the backdrain should be 1 or more feet thick, Caltrans Class II permeable material
or open graded gravel or crushed stone may be used as permeable drain material. If gravel or crushed
stone is used, it should have less than 5 percent material passing the No. 200 sieve. The drain should be
separated from the backfill with a geofabric. The upper 1-foot of the backdrain should be covered with
compacted fill. A drainage pipe consisting of 4-inch diameter perforated pipe (described above)
surrounded by 1 cubic foot per foot of gravel or crushed rock wrapped in a filter fabric should be provided
along the back of the wall. The pipe should be placed with perforations down, sloped at 2 percent or
more and discharge to an appropriate outlet through a solid pipe. The pipe should outlet away from
structures and slopes. The outside portions of retaining walls supporting backfill should be coated with an
approved waterproofing compound to inhibit infiltration of moisture through the walls,

Temporary Excavations

Retaining walls should be constructed and backfilled as soon as possible after backcut excavations are
constructed. Prolonged exposure of backcut slopes may result in some localized slope instability. To
facilitate retaining wall construction, the lower 5 feet of temporary slopes may be cut vertical and the
upper portions exceeding a height of 5 feet should be cut back at a gradient of 1:1 (h:v) or flatter for the
duration of construction. However, temporary slopes should be cobserved by the project geotechnical
consultant for evidence of potential instability. Depending on the results of these observations, flatter
slopes may be necessary. The potential effects of various parameters such as weather, heavy equipment
travel, storage near the tops of the temporary excavations and construction scheduling should also be
considered in the stability of temporary slopes. Water should not be permitted to drain away from the
slope. Surcharges due to equipment, spoil piles, etc., should not be allowed within 10 feet of the top of

the slope.,

All excavations should be made in accordance with Cal/OSHA. Excavation safety is the sole responsibility
of the contractor.
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12.5 Retaining Wall Backlill

13.1

i3.2

14.1

The retaining wall backfill soif (with an angle of internal friction of at least 33 degrees) should be placed
in 6 to 8 inch loose lifts, watered or air-dried as necessary to achieve near optimum moisture conditions,
and compacted to at least 90 percent relative density (based on ASTM Test Methods D2922 and D3017).

13.0 MASONRY GARDEN WALLS

Consiruction on Level Ground

Where masonry screen walls or garden walls are proposed on level ground and 5 feet or more from the
tops of descending slopes, the footings for these walls may be founded at & depth of 18 inches or more
below the lowest adjacent final grade. These footings should also be reinforced with four No. 4 bars, two
top and two bottom and In accordance with the structural engineer’s recommendations.

Consiruction Joints

in order to mitigate the potential for unsightly cracking related to the effects of differential settlement,
positive separations (construction joints) should be provided in the walls at horizontal intervals of
approximately 25 feet and at each corner, The separations should be provided in the blocks only and not
extend through the footings. The footings should be placed monolithically with continuous rebar to serve
as effective “grade beams” along the full lengths of the walls,

14.0 CONCRETE FLATWORK

Nonstructural Concrete Flatwork

Concrete flatwork (such as walkways, bicycle trails, etc.) has a high potential for cracking because of
changes in soil volume related to soil-moisture fluctuations. To reduce the potential for excessive
cracking and lifting, concrete should be designed in accordance with the minimum guidelines outlined
in Table 6. These guidelines will reduce the potential for irregular cracking and promote cracking along
construction joints but will not eliminate all cracking or lifting. Thickening the concrete and/or adding

- additional reinforcement will further reduce cosmetic distress.
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TABLE 6
Nonstructural Concrete Flatwork for Medium Expansive Soils

e

City/Agency
Standard

4 (nominal) 5 (fulh) 4 (fufl)

Presaturation  Presoak to 18 inches | Presoak to 18 inches  |Presoak to 18 inches City/Agency

Standard

Réinforcefnént__ o No. 3 at 18 inches on No. 3 at 18 inches on | City/Agency
3 PR centers centers Standard

"y qn "y qn City/Agency
o Eric Ervae Standard

Saw cut or deep

open tool joint to a Saw cut or deep open paw cut or deep open

R - tool joint to a tool joint to a City/Agency
C'a(.:k control minimum of 1/3 minimum of 1/3 the | minimum of 1/3 the Standard
the concrete ) .

) concrete thickness concrete thickness
thickness
Maximum Joint 10 feet or guarter cut City/Agency
" Spacing > feet whichever is closer 6 feet Standard

i4.2 JointSpacing

To reduce the potential for unsightly cracking, concrete sidewalks and patio type slabs should be provided
with construction or expansion joints every 6 feet or less, Concrete driveway slabs should be provided
with construction or expansion joints every 10 feet or less.

14.3 Subgrade Preparation

As a further measure to reduce cracking of concrete flatwork, the upper 12 inches of subgrade soil
below concrete-flatwork areas should first be compacted to a relative density of 90 percent of more
and then thoroughly wetted to achieve a moisture content that is equal to or slightly greater than
optimum moisture content. This moisture should extend to a depth of 12 inches or more below
subgrade and maintained in the soil during placement of concrete. Pre-watering of the soil will promote
uniform curing of the concrete and reduce the potential for the development of shrinkage cracks. A
representative of the project geotechnical consuitant should observe and document the density and
moisture content of the soil and depth of moisture penetration prior to placing concrete.

15.0 PLANTERS

Area drains should be extended into planters that are located within 5 feet of building walls, foundations,
retaining walls and masonry garden walls to reduce excessive infiltration of water info the adjacent foundation
soil. The surface of the ground in these areas should also be sloped at a gradient of 2 percent or more away
from the walls and foundations. Drip-irrigation systems are also recommended to reduce overwatering and
subsequent saturation of the adjacent foundation soil.

Project No. G18-1647-10 o 21 October 21, 2019



16.0 SOIL CORROSIVITY

16,1 Corrosivity to Concrete and Metal

17.1

The National Association of Corrosion Engineers (NACE) defines corrosion as “a deterioration of a
substance or its properties because of a reaction with its environment”. From a geotechnical viewpoint,
the “environment” is the prevailing foundation soil and the “substances” are the reinforced concrete
foundations or various buried metallic elements such as rebar, piles, plpes, etc., which are in direct
contact with or within close vicinity of the foundation soil.

In general, soil environments that are detrimental to concrete have high concentrations of soluble
sulfates. ACI 318R-05, Table 4.3.1 provides specific guidelines for the concrete mix design based on
different amount of soluble sulfate content. The minimum amount of chloride ions in the soil
environment that are corrosive to steel, either in the form of reinforcement protected by concrete
cover, or plain steel substructures stch as steel pipes or piles, is 500 ppm per California Test 532 and
ACI 318R-05, Table 4.4.1.

The corrosion potential of the onsite materials was evaluated for its effect on steel and concrete. The
corrosion potential was evaluated using the results of laboratory tests on representative samples
obtained during our field exploration. Laboratory testing was performed to evaluate pH, minimum
electrical resistivity and chloride and soluble sulfate content. Based on testing performed during this
investigation within the project site, the onsite soil are classified as having a negligible suifate
exposure condition in accordance with ACI 318R-05, Table 4.3.1, and negligible chloride exposure
condition in accordance with ACI 318R-05, Table 4.4.1. Based on laboratory testing of on-site soil it is
also our opinion that onsite soil should be considered moderately corrosive to buried metals due to
the low resistivity. Metal piping should be corrosion-protected or consideration should be given to using
plastic piping instead of metal or plastic sleeving around the metal pipe.

Despite the minimum recommendation above, LGC is not a corrosion-engineering firm. Therefore, we
recommend that you consult with a competent corrosion engineer and conduct additional testing (if
required) to evaluate the actual corrosion potential of the site and to provide recommendations to
reduce the corrosion potential with respect to the proposed improvements. The recommendations of
the corrosion engineer may supersede the above requirements.

These recommendations are based on the current and previous samples of the subsurface soil or
bedrock. The initiation of grading at the site could blend various soil types and import soil may be used
locally. These changes made to the foundation soil could alter sulfate-content levels, Accordingly, it is
recommended that additional testing be performed at the completion of grading.

17.0 PRELIMINARY PAVEMENT DESIGN

Visual Inspection and Mapping

Surface mapping of the existing pavement conditions was accomplished utilizing the Google Earth
imagery for assessing the magnitude of the existing distress and field mapping. This was performed by
an engineer from this firm on October 3, 20185,

Qverall, the existing pavement exhibits moderate to severe shrinkage cracking, slight to moderate
potholing, slight rutting, and local areas of moderate pavement settlement along Menlo Avenue and
Girard Street. Shrinkage cracks were present in the form of longitudinal cracking, transverse cracking,
and alligator cracking with an average maximum thickness of 1.5 inches. Typical factors that can cause
shrinkage cracking within the AC include volume change in the AC mix, volume changes in the
subgrade materials, age of the pavement, and/or combinations of these factors. Rutting was observed
within severe areas of shrinkage cracking along within localized areas of pavement settlement. Rutting
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and pavement settlement in AC is usually caused by consolidation or lateral movement of subgrade
materials from traffic loading and/or inadequate pavement section thickness. Potholing was observed in
areas where cracks were present throughout entire thicknesses of asphaltic concrete representing
complete structural failure of pavement section.

Generally, Menlo Avenue was observed to have moderate to severe shrinkage cracking, slight rutting,
slight to moderate rutting, and local areas of moderate pavement settlement was observed in the
following areas:

e Moderate to severe shrinkage cracking within Menlo Avenue was observed in both the east and
west bound lanes.

e Severe longitudinal cracking and alligator cracking was observed along the centerline of Menlo
Avenue.

e Moderate to severe transverse cracking was observed throughout Menlo Avenue.

e Slight rutting was observed along the centerline of Menio Avenue within areas of severe
shrinkage cracking.

o A localized area of pavement settlement was observed in the east bound lane that appeared to
be in line within an existing utility trench,

e Moderate cracking ranged from s inches to 3 inches and severe cracking ranged from 3
inches to 2 inches wide.

Light to severe shrinkage cracking was observed within Girard Avenue along with localized areas of
moderate pavement section settlement:

¢ Light to moderate longitudinal shrinkage cracking was observed along the centerline of Girard
Avenue,.
- e Moderate to severe transverse shrinkage cracking was observed within Girard Avenue. Severe
cracks were observed to have widths up to 3.5 inches.
o Severe alligator cracking and moderate pavement settiement was observed within southbound
lane of Girard Avenue.

Subsuirface Exploration

The site subsurface conditions were explored by LGC on October 3, 2019 by means of two (2) cores
excavated with a hand auger within Menlo Avenue. Continuous logs of the subsurface borings are
presented within Appendix B. The approximate locations of the cores, with respect to the subject
streets, are presented on the Geotechnical Map (Figure 1). Cores C-1 and C-2 were distributed
throughout critical areas of the proposed street improvements and ranged in depth from approximately
5.0 feet below ground surface to approximately 6.0 feet below ground surface, Excavations were
performed in such a manner to expose, cbserve, and measure the contacts between the pavement,
base materials, and the subgrade. Additionally, the pavement structural sections were measured during
our subsurface exploration. Field measurements of the core log thicknesses are presented within
Appendix B of this report. The materials encountered in the exploratory cores were continuously logged
and visually classified by a geologist from this firm, in accordance with the visual manual procedures of
the Unified Soil Classification System.

A representative bulk sample was collected during the field exploration for pavement evaluation.

Preliminary Pavement Structural Section Designs

Structural pavement section design recommendations presented herein are based on soil samples
recovered during our subsurface exploration. However, it should be understood that the soil material
exposed during grading may differ from the materials sampled and tested during this investigation.
Therefore, preliminary pavement recommendations are subject to verification and possible revision
based on observations and possible sampling and testing of subgrade soils that exist after grading.
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17.4

For purposes of desigh, we have prepared the following pavement structural sections based on R-
values acquired during our recent laboratory testing (Appendix C). The assigned Traffic Indices (T.1.)
of 5.5, 7.0, and 8.5 utilized in pavement section calculations was taken from the City of Hemet Genera!
Plan 2030, Chapter 4, and County of Riverside Roadway Design Requirements. Since the subgrade R-
Value quality of the soils may change, laterally, based on the available laboratory testing, Table 7
proposes the following pavement designs for the areas indicated below:

JABLE 7
Preliminary Pavenient Design

85 30 6.0 11.0

“Menlo Avenue
N, Girard Streel 7.0 17 5.0 11.0
Park Avenue 8.5 67 6.0 11.0
Interior Roads 55 67 3.0 6.0

=

Aggregate base materials may consist of crushed miscellaneous base (CMB) or Class 2 aggregate base materials.

Subgrade soil immediately below the aggregate base (base) should be compacted to a minimum of 95
percent relative compaction based on ASTM Test Method D1557 to a minimum depth of 12 inches,
Final subgrade compaction should be performed prior to placing base or asphaltic concrete and after all
utility trench backfills have been compacted and tested.

Base materials should consist of crushed aggregate base conforming to Section 200-2 of Greenbook
and should be compacted to at least 95 percent of the laboratory maximum dry density determined in
accordance with ASTM D1557,

Our preliminary pavement recommendations should be considered as minimum and can be revised
once actual T.1.’s are known or superseded by the City of Hemet.

Pavement Rehabilitation

Based on existing pavement section thicknesses observed within Menlo Avenue, lack of base material,
and the extent of observed cracking within Menlo Avenue and Girard Avenue, the existing pavement
does not meet current standards and has started failing due to traffic loads, Areas of moderate to
severe cracking and localized areas of moderate settlement should be overexcavated at least 3 feet
below existing AC grade and 3 feet outside the distressed area; then replaced with 2 feet of compacted
fill to 90% compaction, except for the upper 12 inches of subgrade which should be 95% compaction
within all streets, Table 7 above provides preliminary pavement designs to assist in the rehabilitation.

18.0 PLAN REVIEWS AND CONSTRUCTION SERVICES

This is a preliminary geotechnical investigation report prepared for the exclusive use of Sikand Engineering,
to assist the project engineer and architect in the design of the proposed development. It is recommended that
LGC be engaged to review the rough grading plans, foundation plans and other pertinent final design drawings
and specifications prior to construction. This is to document that the recommendations contained in this report
have been properly interpreted and are incorporated into the project specifications. LGC's review of the final
grading plans may indicate that additional subsurface exploration, laboratory testing and analysis should be
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performed to address areas of concern, If LGC is not accorded the opportunity to review these documents, we
can take no responsibility for misinterpretation of our recommendations.

We recommend that LGC be retained to provide geotechnical engineering services during both the rough
grading and construction phases of the work. This is to document compliance with the design, specifications or
recommendations and to allow design changes in the event that subsurface conditions differ from those
anticipated prior to start of construction.

If the project plans change significantly (e.g., building loads or type of structures), LGC shouid be retained to
review our original design recommendations and their applicability to the revised construction. If conditions are
encountered during construction that appear to be different than those indicated in this report, this office
should be notified immediately. Design and construction revisions may be required.

19.0 LIMITATIONS

Our services were performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable engineers and geologists practicing in this or similar localities. The professional
opinions contained herein have been derived in accordance with current standards of practice for preliminary
reports. No other warranty, expressed or implied, is made as to the conclusions and professional advice
included in this report. The samples taken and submitted for laboratory testing, the observations made and the
in-situ field testing performed are believed representative of the entire project; however, soil and geologic
conditions can vary in characteristics between excavations, both laterally and vertically and may be different
than our preliminary findings.

If this occurs, the changed conditions must be evaluated by the project geotechnical engineer and engineering
geologist and design(s) adjusted as required or alternate design{s) recommended.

This report is issued with the understanding that it is the responsibility of the owner, or of his/her
representative, to ensure that the information and recommendations contained herein are brought to the
attention of the architect and/or project engineer and incorporated into the plans, and the necessary steps are
taken to see that the contractor and/or subcontractor properly implements the recommendations in the field.
The contractor and/or subcontractor should notify the owner if they consider any of the recommendations
presented herein to be unsafe,

The conclusions and opinions contained in this report are based on the results of the described geotechnical
evaluations and represent our professional judgment. The findings, conclusions and recommendations
contained in this report are to be considered preliminary only and subject to confirmation by the undersigned
during the construction process. Without this confirmation, this report is to be considered incomplete and LGC
or the undersigned professionals assume no responsibility for its use.

The conclusions and opinions contained in this report are valid up to a period of 2 years from the daté of this
report. Changes in the conditions of a property can and do occur with the passage of time, whether they be
because of natural processes or the works of man on this or adjacent properties. In addition, changes in
applicable or appropriate codes or standards may occur, whether they result from legislation or the broadening
of knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by changes outside
our control. Therefore, if any of the above-mentioned situations occur, an update of this report should be

completed.

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

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

convenience,
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B-1

B8-2

APPENDIX B

Field Exploration

General

Geologic mapping of the site was carried out by LGC's personnel. The locations of the exploratory
excavations were chosen to obtain subsurface information needed to achieve the objective for this

investigation.

A visual survey was conducted to verify that the proposed excavations would not encounter any
subsurface utility lines. No underground lines were encountered during the field exploratory program.

Excavalion, Trenching and Sampling

Our initial subsurface exploration was performed on October 3, 2019, which included trenching, logging
and sampling five (5) trenches, to depths ranging from 5.5 feet to 17.5 feet, and hand augering 2 cores
on Menlo Ave to depths of 5 feet and 6 feet, for pavement evaluation. Logs of the trenches and cores are
presented in Appendix B, and their approximate locations are depicted on the Geotechnical Map (Plate 1).

Prior to the subsurface work, an underground utilities clearance was obtained from Underground
Service Alert of Southern California. At the conclusion of the subsurface investigation, all borings were
backfilled with native materials. Minor settlement of the backfill soil may occur over time.

During our subsurface investigation, representative bulk and relatively undisturbed samples were
retained for laboratory testing. Laboratory testing was performed on selected representative samples of
onsite soil samples and included maximum dry density and optimum moisture content, expansion
index, sulfate content, chloride content, pH, resistivity, direct shear, Atterberg limit, and R-Values. A
discussion of the tests performed and a summary of the results are presented in Appendix C. Moisture
and density test results are presented on the trench logs which are presented on the following pages.

Miscellaneous

The trench logs describe the earth materials encountered, sampling method used, and field and
laboratory tests performed. The logs also show the trench number, date of completion, and the name
of the logger. A geologist logged the trenches in accordance with the Standard Practice for Description
and Identification of Soils (Visual-Manual Procedure) ASTM D2488-93. The boundaries between soil
types shown on the logs are approximate and the transition between different soil layers may be
gradual. The logs of the trenches are presented on the following pages.
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Geotechnical Boring Log C-1

Date: 10/3/19

Project Name: SIKAND

Page 1 of 1

Project Number: G18-1647-10 Logged By: JW/AJR

Drilling Company:

Type of Rig: HAND AUGER

Drive Weight (lbs.): Drop (in.): Hole Dia. (in.): 5"
Top of Hole Elevation (ft): 1.624' Hole Location: SEE GEOTECHNICAL MAP
—_ " o ) Standard Penetration Test
® © 8 2| B[~ spr | CURVE
= =1 s 0] Bl = o
S ~||E|S2 ~ 5| & i
5§ & als o ,%_ DESCRIPTION =2 :
5 s||2|e|_5/82 2| & |Depth| N o
a2k |5 G(zE8E 2| = &
- —_ > = >
quDO m|n|0olo0n £l o 10 30 50 -
- ASPHALT
- ém \grayish black A/C N
ARTIFICIAL FILL, UNDOCUMENTED
Siity SAND; grayish brown, dry, very fine to
medium grained with some coarse grains and
1620 - occasional very coarse grains, micaceous
@4.0'; dark olive brown, dry to damp, very
24 fine to fine grained with some medium grains
| Total Depth: '6
1615
=10
1610 -1
115
1605 —-
‘120
1600
1=25
1595 -
30
Sample Legend
Pl ser g
M Ring Sample (CAmodified) gé LGC GEO-ENVIRONMENTAL, INC.
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Geotechnical Boring Log C-2

| Date: 10/3/19 Project Name: SIKAND Page 1 of 1
Project Number: G18-1647-10 Logged By: JW/AJR
Drilling Company: Type of Rig: HAND AUGER
Drive Weight (Ibs.): Drop (in.): Hole Dia. (in.): 5"
Top of Hole Elevation (ft): Hole Location: SEE GEOTECHNICAL MAP
—~ : Q. ) Standard Penetration Test
- © 3 & E SPT CURVE
= = | g U] R} > W
— —~ c -~ o} = o
s £||13|% o DESCRIPTION =@ =
.g ~ Oo|e Oloo 5| © ke
8 £ a. £le e 2| A [Depth| N P
- c @ - @ | O O > & >
waQ 0| »|nOl0n =| 0 10 30 50 =
0] SPHALT —
rayish black A/C /
JES .{\RTIFICIAL FILL, UNDOCUMENTED t+-+--+- —_—]
‘Silly SAND,; grayish brown, dry, very fine to
\medium grained with some coarse grains an
1occasional very coarse grains, micaceous _
5 : @4.0'; dark olive brown, dry to damp, very
\_fine to fine grained with some medium grains |
g Total Depth: '5
—10
- 15
20
—-25
a0
Sample Legend

N\

M Ring Sample (CA modified)

SPT
n &g LGC GEO-ENVIRONMENTAL, INC.
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APPENDIX C

Laboratoiy Testing Procedures and Test Results

The laboratory testing program was directed towards providing quantitative data relating to the relevant
engineering properties of the soil. Samples considered representative of site conditions were tested in general
accordance with American Society for Testing and Materials (ASTM) procedure and/or California Test Methods
(CTM), where applicable. The following summary is a brief outline of the test type and a table summarizing the

test resuits.

Soil Classification: Soil were classified according the Unified Soil Classification System (USCS) in accordance
with ASTM Test Methods D2487 and D2488. The soil classifications (or group symbol) are shown on the
laboratory test data, and boring logs.

Maximum Dry Density Tests: The maximum dry density and optimum moisture content of typical materials
were determined in accordance with ASTM test method D1557. The test results are presented in the table below:

TR-4 @ 1015 Poorly Graded SAND (SP) 127.5 8.0
TR-5 @ 06 Silty SAND (SM) 124.2 11.0

Expansion Index: The expansion potential of a selected sample was evaluated by the Expansion Index Test,
U.B.C. Standard No. 18-2 and/or ASTM test method D4829. Specimens are molded under a given compactive
energy at or near the optimum moisture content and approximately 50 percent saturation or approximately 90
percent relative compaction. The prepared 1-inch thick by 4-inch diameter specimens are loaded to an equivalent
144 psf surcharge and are inundated with tap water until volumetric equilibrium is reached. The results of these
tests are presented in the table below:

TR-5 @ 06 Silty SAND (SM) | 67 Medium
*per ASTM D4829 ‘

Soluble Sulfates: The soluble sulfate content of selected samples was determined by standard geotechnical
methods (CTM 417). The soluble sulfate content is used to determine the appropriate cement type and maximum
water-cement ratios. The test results are presented in the table below:

‘l TR-5 @ 0'-6 Silty SAND (SM) Non-Detected Negligible
*Per ACI 318R-05 Table 4.3.1

Chloride Content: Chloride content was tested with CTM 422. The results are presented below:

TR-5 @ 0™-6' Silty SAND (SM) ] 21
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Mininim Resistivity and pH Tests: Minimum resistivity and pH tests were performed with CTM 643. The
results are presented in the table below:

Silty SAND (SM) _

Direct Shear: Direct shear tests were performed on selected remolded samples, which were soaked for a
minimum of 24 hours under a surcharge equal to the applied normal force during testing. After transfer of the
sample to the shear box, and reloading the sample, pore pressures set up in the sample due to the transfer were
allowed to dissipate for a period of approximately 1 hour prior to application of shearing force, The samples were
tested under various normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a strain rate
of less than 0.001 to 0.5 inch per minute (depending upon the sail type). The graphical test results are presented

in the table below:

TR-5 @ 0-6' Silty SAND (SM) 28 1 160

Afterberg Limits: The liquid and plastic limits (“Atterberg Limits”) were determined with ASTM D4318 for
engineering classification of fine material and presented in the table below:

TR5@ 0-6' 31 19 12

R-Yalue: The resistance R-value was determined by the ASTM test method D2844 for base, sub-base, and
basement soil. The samples were prepared and exudation pressure and R»value were determlned These results

were used for pavement design:

TR-1 @ 0~3' Sllty SAND (SM) 17

TR-4 @ 0-3' Silty SAND (SM) 67
Menlo Ave 0.5"-1.5 Silty SAND (SM) 30
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1.0

APPENDIX D

General Earthwork and Grading Specifications

General

1.1

1.2

1.3

Intent: These General Earthwork and Grading Specifications are for the grading and earthwork
shown on the approved grading plan(s} and/or indicated in the geotechnical report(s). These
Specifications are a part of the recommendations contained in the geotechnical report(s). In
case of conflict, the specific recommendations in the geotechnical report shall supersede these
more general Specifications. Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised recommendations that
could supersede these specifications or the recommendations in the geotechnical report(s).

The Geotechnical Consultant of Record: Prior to commencement of work, the owner shall
employ a qualified Geotechnical Consultant of Record (Geotechnical Consultant). The
Geotechnical Consuitant shall be responsible for reviewing the approved geotechnical report(s)
and accepting the adequacy of the preliminary geotechnical findings, conclusions, and
recommendations prior to the commencement of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the "work plan"
prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel to perform
the appropriate level of observation, mapping, and compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall observe, map,
and document the subsurface exposures to verify the geotechnical design assumptions. If the
observed conditions are found to be significantly different than the interpreted assumptions
during the design phase, the Geotechnical Consultant shall inform the owner, recommend
appropriate changes in design to accommodate the observed conditions, and notify the review
agency where required.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to confirm that the
attained level of compaction is being accomplished as specified. The Geotechnical Consuitant
shall provide the test results to the owner and the Contractor on a routine and frequent basis.

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be qualified,
experienced, and knowledgeable in earthwork logistics, preparation and processing of ground to
receive fill, moisture-conditioning and processing of fill, and compacting fill. The Contractor shall
review and accept the plans, geotechnical report(s), and these Specifications prior to
commencement of grading. The Contractor shall be solely responsible for performing the grading
in accordance with the project plans and specifications. The Contractor shall prepare and submit
to the owner and the Geotechnical Consultant a work plan that indicates the sequence of
earthwork grading, the number of “equipment” of work and the estimated quantities of daily
earthwork conternplated for the site prior to commencement of grading.

The Contractor shall inform the owner and the Geotechnical Consultant of changes in work
schedules and updates to the work plan at least 24 hours in advance of such changes so that
appropriate personnel will be available for observation and testing. The Contractor shall not
assume that the Geotechnical Consultant is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and methods to
accomplish the earthwork in accordance with the applicable grading codes and agency
ordinances, these Specifications, and the recommendations in the approved geotechnical
report(s) and grading plan(s). If, in the opinion of the Geotechnical Consultant, unsatisfactory
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conditions, such as unsuitable soil, improper moisture condition, inadequate compaction,
insufficient buttress key size, adverse weather, etc., are resulting in a quality of work less than
required in these specifications, the Geotechnical Consultant shall reject the work and may
recommend to the owner that construction be stopped until the conditions are rectified. It is the
contractor’s sole responsibility to provide proper fill compaction.

2.0 Preparation of Areas to be Filled

2.1

2.2

2.3

2.4

2.5

Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other deleterious
material shall be sufficiently removed and properly disposed of in a method acceptable to the
owner, governing agencies, and the Geotechnical Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending on specific
site conditions. Earth fill material shall not contain more than 1 percent of organic materials (by
volume). No fill lift shall contain more than 10 percent of organic matter. Nesting of the organic
materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the affected
area, and a hazardous material specialist shall be informed immediately for proper evaluation and
handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline, diesel
fuel, motor oil, arease, coolant, etc.) have chemical constituents that are considered to be
hazardous waste.  As such, the indiscriminate dumping or spillage of these fluids onto the
ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall not
be allowed. The contractor is responsible for all hazardous waste relating to his work. The
Geotechnical Consultant does not have expertise in this area. If hazardous waste is a concern,
then the Client should acquire the services of a qualified environmental assessor.

Processing: Existing ground that has been declared satisfactory for support of fill by the
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches. Existing ground that
is not satisfactory shall be overexcavated as specified in the following section. Scarification shall
continue until soil are broken down and free of oversize material and the working surface is
reasonably uniform, flat, and free of uneven features that would inhibit uniform compaction,

Overexcavation: In addition to removals and overexcavations recommended in the approved
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich,
highly fractured or otherwise unsuitable ground shall be overexcavated to competent ground as
evaluated by the Geotechnical Consultant during grading.

Benching: Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to
vertical units), the ground shall be stepped or benched. The lowest bench or key shall be a
minimum of 15 feet wide and at least 2 feet deep, into competent material as evaluated by the
Geotechnical Consultant. Other benches shall be excavated a minimum height of 4 feet into
competent material or as otherwise recommended by the Geotechnical Consultant. Fill placed on
ground sloping flatter than 5:1 shall also be benched or otherwise overexcavated to provide a flat
subgrade for the fill,

Evaluation/Acceptance of Fill Areas: All areas to receive fill, indluding removal and
processed areas, key bottoms, and benches, shall be observed, mapped, elevations recorded,
and/or tested prior to being accepted by the Geotechnical Consultant as suitable to receive fill.
The Contractor shall obtain a written acceptance from the Geotechnical Consultant prior to fill
placement. A licensed surveyor shall provide the survey control for determining elevations of
processed areas, keys, and benches.
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3.0

4.0

Fill Material

3.1

3.2

2.3

General: Material to be used as fill shall be essentially free of organic matter and other
deleterious substances evaluated and accepted by the Geotechnical Consultant prior to
placement. Soil of poor quality, such as those with unacceptable gradation, high expansion
potential, or low strength shall be placed in areas acceptable to the Geotechnical Consultant or
mixed with other soil to achieve satisfactory fill material.

Oversize: Oversize material defined as rock, or other irreducible material with a maximum
dimension greater than 8 inches, shall not be buried or placed in fill unless location, materials,
and placement methods are specifically accepted by the Geotechnical Consultant. Placement
operations shall be such that nesting of oversized material does not occur and such that oversize
material is completely surrounded by compacted or densified fill. Oversize material shall not be
placed within 10 vertical feet of finish grade or within 2 feet of future utilities or underground
construction.

Impori: If importing of fill material is required for grading, proposed import material shall meet
the requirements of this Section. The potential import source shall be given to the Geotechnical
Consultant at least 48 hours (2 working days) before importing begins so that its suitability can
be determined and appropriate tests performed.

Fill Placement and Compaction

4.1

4.2

4.3

4.4

4.5

4.6

Fill Layers: Approved fill material shall be placed in areas prepared to receive fill (per
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness, The Geotechnical
Consultant may accept thicker layers if testing indicates the grading procedures can adequately
compact the thicker layers. Each layer shall be spread evenly and mixed thoroughly to attain
relative uniformity of materfal and moisture throughout.

Fill Moisture Conditioning: Fill soil shall be watered, dried back, blended, and/or mixed, as
necessary to atfain relatively uniform moisture content at or slightly over optimum. Maximum
density and optimum soil moisture content tests shall be performed in accordance with the
American Society of Testing and Materials (ASTM Test Method D1557-91).

Compaction of Fill: After each layer has been moisture-conditioned, mixed, and evenly spread,
it shall be uriiformly compacted to not less than 90 percent of maximum dry density (ASTM Test
Method D1557-91). Compaction equipment shall be adequately sized and be either specifically
designed for soil compaction or of proven reliability to efficiently achieve the specified level of
compaction with uniformity.

Compaction of Fill Slopes: In addition to normal compaction procedures specified above,
compaction of slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers at
increments of 3 to 4 feet in fill elevation, or by other methods producing satisfactory results
acceptable to the Geotechnical Consultant. Upon completion of grading, relative compaction of
the fili, out to the slope face, shall be at least 90 percent of maximum density per ASTM Test
Method D1557-91.

Compaction Testing: Field tests for moisture content and relative compaction of the fill soil
shall be performed by the Geotechnical Consultant. Lacation and frequency of tests shall be at
the Consultant's discretion based on field conditions encountered. Compaction test locations will
not necessarily be selected on a random basis. Test locations shall be selected to verify adequacy
of compaction levels in areas that are judged to be prone to inadequate compaction (such as
close to slope faces and at the fill/bedrock benches).

Frequency of Compaction Testing: Tests shall be taken at intervals not exceeding 2 feet in
vertical rise andfor 1,000 cubic yards of compacted fill soil embankment. In addition, as a
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5.0

4.7

guideline, at least one (1) test shall be taken on slope faces for each 5,000 square feet of slope
face and/or each 10 feet of vertical height of siope. The Contractor shall assure that fill
construction is such that the testing schedule can be accomplished by the Geotechnical
Consultant. The Contractor shall stop or slow down the earthwork construction if these minimum

standards are not met.

Compaction Test Locations:

The Geotechnical Consultant shall document the approximate elevation and horizontal
coordinates of each test location. The Contractor shall coordinate with the project surveyor to
assure that sufficient grade stakes are established so that the Geotechnical Consultant can
determine the test locations with sufficient accuracy. At a minimum, two (2) grade stakes within
a horizontal distance of 100 feet and vertically less than 5 feet apart from potential test locations
shall be provided. '

Subdrain Installation

Subdrain systems shall be instalied in accordance with the approved geotechnical report(s) and grading
plan. The Geotechnical Consultant may recommend additional subdrain and/or changes in subdrain
extent, location, grade, or material depending on conditions encountered during grading. All subdrains
shall be surveyed by a land surveyor/civil engineer for line and grade after installation and prior to burial.
Sufficient time should be allowed by the Contractor for these surveys,
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LGC GEO-ENVIRONMENTAL, INC.

GEOTECHNICAL ° ENVIRONMENTAL ° MATERIALS TESTING

October 14, 2019 Project No. G18-1647-20

Mr. Shizao Zheng

1378 West Zhorgshan Road
Ningbo City, Zhejiang Province
China

Subject: Prelimipary Infiltration Testing Investigalion for the Proposed Single-Family Residential
Development, Located at 800 N. Girard Street, City of Hemel, Riverside County, California.

1,0  INTRODUCTION

LGC Geo-Environmental, Inc. (LGC) is pleased to present this preliminary infiltration testing investigation for the proposed
single-family residential development, located at 800 N. Girard Street, City of Hemet, Riverside County, California. The purpose
of our study was to determine the vertical infiltration rates and physical characteristics of the subsurface soils in selected areas
of proposed onsite storm water infiltration BMP devices within specific portions of the subject property.

2.0  PROPERTY LOCATION AND DESCRIPTION

The subject site is irregular in shape and is located on the northeast corner of E. Menlo Avenue and Park Avenue in the City of
Hemet, Riverside County, California. The site is bounded on the north by residential development, on the west by Girard Street
and residential development, on the south by E. Menlo Avenue and residential development, and east by Park Avenue. The
general location and configuration of the site is shown on the Site Location Map (Figure 1).

The subject site has been previously graded and filled. Currently, it is a vacant lot with several concrete pads, a roadway, and
various small structures. Vegetation growth is present on the subject site.

The topography of the site is slightly inclined with sheet drainage appearing to flow from east to west. The existing site
elevations vary from approximately 1,637 feet above mean sea level (msl) near the northeast corner of the site, to
approximately 1,607 msl at the northwest corner of the site.

3.0 PROPOSED CONSTRUCTION

The referenced “Preliminary Site Plan”, prepared by Sikand Engineering Associates, indicates that the proposed single-family
residential development will be comprised of 49 graded pads, associated roadways, one water quality detention basin, and
landscape and hardscape areas. The development is proposed to be two family duplex dwelling units at this time.

4.0 SUBSURFACE EXPLORATION: INFILTRATION TESTING

4.1 Subsurface Exploration

Subsurface exploration of the subject site was performed on October 10, 2019 and consisted of advancing two (2)
infiltration test borings. The borings were excavated within the proposed infiltration system location utilizing a hollow
stem drill rig to a depth of 10 feet below existing grade. A third boring was excavated to a depth of 20 feet, to observe
the depth to groundwater. These logs are presented in Appendix A. Earth materials encountered within the locations
were classified in general accordance with the visual manual procedures of the Unified Soil Classification System
(USCS). Logs of the infiltration borings are presented in Appendix A, and their approximate locations are depicted on the
Infiltration Test Location Map (Plate 1).

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

27570 COMMERCE CENTER DR., #128, TEMECULA, CALIFORNIA 92590
PHONE: (951) 297-2450 ° FAX: (955}7) 719-2998 * WWW.LGCGEOENY.COM



4.2
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5.3

Infiltration Testing

On October 11, 2019, two (2) infiltration tests were conducted within the proposed area of the infiltration system. The
infiltration test borings were labeled IB-1 through IB-2; and are depicted on the Infiltration Test Location Map (Plate
1), The tests were performed as per the referenced Riverside County Technical Guidance Manual for Onsite
Wastewater Treatment Systems.

Once the required depth of 10 feet below existing surface was obtained, a 2-inch layer of 3/4 inch gravel was placed at
the bottom of the borings and polyvinyl chloride pipe (PVC), with a nominal diameter of 3 inches, was inserted into the
borings. The PVC pipe installed in the infiltration borings contained 0.375-inch diameter perforations only within the
fower 2 feet to 3 feet. The annular space around the 2 feet to 3 feet perforated zone was backfilled with 3/4-inch
gravel. The remaining portion annular space with solid pipe was backfilled with native soil. A pre-soak period was then
conducted to allow the test holes to presaturate before beginning the infiltration test. At the beginning of the
infiltration test, a sandy soils test was performed with two consecutive readings taken within 25 minutes, to measure a
water drop of at least 6 inches. Upon completion of the sandy soils test, IB-1 readings were taken at 10-minute
intervals for the entirety of the infiltration test and IB-2 readings were taken at 30-minute intervals for the entirety of
the infiltration test, with the drop in water level being recorded at the end of each interval, Minor settlement of the

hackfill soils may occur over time.

To acquire the vertical design infiltration test rates, the field percolation rates, which have vertical and sidewall
infiltration, were reduced utilizing a reduction factor per the Porchet Method standard in order to get a vertical design
infiltration rate. A reduction factor of 5.16 and 5.58 was applied to the field percolation rates for IB-1 and IB-2,
respectively. The results of the percolation methed infiltration tests are presented in the following table in section 5.3.
The infiltration test data sheets are presented in Appendix A.

5.0 FINDINGS

Earth Materials

Based on our review of the data from the geotechnical investigation, and our current investigation of the proposed
infiltration basin, the materials encountered to the depths explored include artificial fill and aliuvium. A description of
the earth material and soils encountered is described befow:

Artificiaf Fill, Undocumented (Afu): Artificial fill was encountered on the site during our subsurface exploration and was
ohserved at a depth approximately 1 foot to 5 feet below the surface, in all the borings. The artificial fill generally
consists of silty sand and is various shades of brown. The material is damp to moist; and very fine to fine grained with
some medium grains.

Alluvium (Qal}: Alluvium was encountered below the topsoil, to an observed depth of about 20 feet below the surface.
The alluvium is generally silty sand to sandy silt, and is characterized as being various shades of brown; moist; very

fine to fine grained, with accasional medium grains; and slightly micaceous.

Groundwater

Groundwater was not encountered during exploratory drilling. A review of the California Department of Water Resources,
Water Data Library online database indicates the presence of groundwater less than a mile away from the general site
area as approximately 267 feet below the existing ground surface according to historical records at an elevation of
approximately 1,588 above mean sea level (Well ID: Station 337574N1169698W001).

Infiltration Testing Resulls

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

(INCHES/HOUR)
Infiltration
1B-1 Basin 10 40.50 7.85 SM
Infiltration
1B-2 Basihi 10 6.00 1.21 ML/SM

6.0 CONCLUSIONS AND RECOMMENDATIONS

Shallow infiltration testing for the proposed infiltration system indicates design rates of 7.85 inches/hour and 1.21 inches/hour,
for IB-1 and IB-2, respectively, at a depth of 10 feet after applying reduction factors shown in the Table above, per the
Porchet Method. The design rates representing the infiltration devices proposed to be installed, should be utilized for the
proposed infiltration device location, as indicated on the Infiltration Test Location Map (Plate 1). An average composite design
rate of 4.53 inches/hour for the proposed infiltration basin represented by testing from infiltration test borings IB-1 and IB-2

can be utilized.

The proposed infiltration basin device should be placed at least five (5) feet horizontally away from or beyond a
1:1 (horizontal to vertical) projection from the base of any proposed or existing structures or walls, whichever
is greater. Since the proposed infiltration basin device is within and/or adjacent to proposed roadways, parking
areas and/or sidewalks (within five (5) feet) and may be up to approximately three (3) feet deep, any gravel
backfill should be densified or any soil backfill should be compacted to at least 90% of the maximum dry
density during placement. The project geologist or engineer should observe infiltration device excavations
during trenching to verify the anticipated soil units and geotechnical conditions as well as observe, probe
and/or test any densification or compaction of the infiltration trench and pit gravel and/or soil backfill.

7.0 PLAN REVIEWS AND CONSTRUCTION SERVICES

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

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

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

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

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

This report is issued with the understanding that it is the responsibility of the owner, or of his/her representative, to ensure
that the information and recommendations contained herein are brought to the attention of the project engineer and
incorporated into the plans, and the necessary steps are taken to see that the contractor and/or subcontractor properly
implements the recommendations in the field.

The conclusions and opinions contained in this report are based on the results of the described geotechnical evaluations and
represent our professional judgment. The findings, conclusions and recommendations contained in this report are to be
considered tentative only and subject to confirmation by the undersigned during the construction process. Without this
confirmation, this report is to be considered incomplete and LGC or the undersigned professionals assume no responsibility for

its use,

The conclusions and opinions contained in this report are valid up to a period of 2 years from the date of this report. Changes
in the conditions of a property can and do occur with the passage of time, whether they be because of natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or appropriate codes or standards may
occur, whether they resuit from legislation or the broadening of knowledge. Accordingly, the findings of this report may be
invalidated wholly or partially by changes outside our control. Therefore, if any of the above mentioned situations occur, an
update of this report should be completed.

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

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

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

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

LGC Geo-Environmental, Inc.

JIL/MB

Distribution: (2) Addressee

Attachments: Figure 1 — Site Location Map
Appendix A — Infiltration Boring Logs (Rear of Text)

Appendix B — Infiltration Test Results (Rear of Text)
Plate 1 — Infiltration Test Location Map (Pocket Enclosure)
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APPENDIX A

INFILTRATION BORING LOGS
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Geotechnical Boring Log IB-1

Date: 10/10/19 Project Name: SIKAND Page 1 of 1
Project Number: G18-1647-20 Logged By: JM
Drilling Company: BAJA Type of Rig: HOLLOW-STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8"
Top of Hole Elevation (ft): 1,610' Hole Location: SEE INFILTRATION TEST LOCATION MAP
~ - e 3| & | Standard Penetration Test
= © o Sl el seT CURVE
= £| g - z| > F
s 21|22 0 DESCRIPTION S| @ -
§ £ | e & L9 2| A |Depth| N 3
222 3| 5|88k 2 = o
I © 0 m|w|nundldn £l o 10 30 50 [
1610 | 0 ; ] Afu [ARTIFICIAL FILL, UNDOCUMENTED
T SM | Silty SAND; light brown to brown, dry, very
1 fine to medium grained with some coarse
grains, slightly micaceous, roots and roothairs
i @ 1.0'; yellowish brown, damp to moist, very
1 fine to fine grained with some medium grains
L Qal [ALLUVIUM
T SM | Silty SAND; dark yellow brown to orange —{—
4 brown, moist, very fine to fine grained with -
occasional medium grains, slightly micaceous
o114 ' Total Depth: 10'
T No Groundwater —1
159515
1690 20
1585 125
1580 _| 30

Sample Legend

Pl spT <
@g LGC GEO-ENVIRONMENTAL, INC.

M Ring Sample (CA modified)
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Geotechnical Boring Log IB-2

Date: 10/10/19

Project Name: SIKAND

Page 1 of 1

Project Number: G18-1647-20

Logged By: JM

Drilling Company: BAJA

Type of Rig: HOLLOW STEM AUGER

Drive Weight (lbs.): 140

Drop (in.):

30

Hole Dia. (in.): 8"

Top of Hole Elevation (ft): 1,609' Hole Location: SEE INFILTRATION TEST LOCATION MAP
N o %o Standard Penetration Test
= =3 3.‘
o © o = E SPT CURVE
= o S Q] | - k7]
F=r — = ~ o] = o
s 21132 ole- DESCRIPTION =| 2 L
B < (; 5| |38 2| A |Depth| N o
5 - Q. D E = (G Q E o) 8_
KO ) Ll adloLlos il = &
I @0 m|w|ndldwm =g e 10 30 50 =
0 EEEEEl Atu [ ARTIFICIAL FILL, UNDOCUMENTED
+ SM | Silty SAND; light brown to brown, dry, very
1 fine to medium grained with some coarse
grains, slightly micaceous, roots and roothairs

r @ 1.0'; yellowish brown, damp to moist, very
1605 - fine to fine grained with some medium grains

T2 I Qal [ALLUVIUM

1 I FHSM-MLL - Silty SAND/Sandy SILT; dark yellowish brown

i H 3 to orange brown, moist, very fine to fine

grained, micaceous

1600 -

T Total Depth: '10

No Groundwater

15951

— 15
1590

T20
1585

1-25
1580

30
Sample Legend
VI spT
M Ring Sample (CA modified)

E:é: LGC GEO-ENVIRONMENTAL, INC.
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Geotechnical Boring Log IB-3

Date: 10/10/19 Project Name: SIKAND B Page 1 of 1
Project Number: G18-1647-20 Logged By: JM
Drilling Company: BAJA Type of Rig: HOLLOW STEM AUGER
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. (in.): 8"
Top of Hole Elevation (fi): 1,609.5 Hole Location: SEE INFILTRATION TEST LOCATION MAP
. : a <| « | Standard Penetration Test
= = B\ e
o © o Sl el ser CURVE
= g9 - 2| =z B
s 2132 oleo- DESCRIPTION S| e k=
2 <||9]|3| =83 2| & |Depth| N ®
= a. = E | = o o & a
oecg||o]| a|B8les P = o
UegQ [|m|n|[nwndOdh £l o 10 30 50 i
0 EEEEEY Afu | ARTIFICIAL FILL, UNDOCUMENTED
SM | Silty SAND; light brown to brown, dry, very
fine to medium grained with some coarse
grains, slightly micaceous, roots and roothairs
| @ 1.0'; yellowish brown, damp to moist, very
| fine to medium grained
1605 :
I I qal |ALLUVIUM
- 1HASM-ML - Silty SAND/Sandy SILT; orange brown to
I {1 yellowish brown, moist, very fine to fine
grained, micaceous
1600—-
In 10
1595
I 15
1590 | Hil:
= Total Depth: 20
I No Groundwater
1585
25
1580 30

Sample Legend

Fl spT <
M  Ring Sample (CA modified) @6 LGOC GEO-ENVIRONMENTAL, ING,
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APPENDIX B

INFILTRATION TEST RESULTS
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Project: Sikand Job No.: (18-1647-20 -
Test Hole No.: IB-1 Date Excavaled: 10/10/2019
Depth of Test Hole: 10 Soil Classification:  SM o
Check for Sandy Soil Criteria By: JW Date of Perc Test: 10/11/2019 Diameter: 8 inches
____SANDY SOIL CRITERIA TEST
Time Interval | Initial Water | Final Water Change In Water
TIVE
(Minutes) Level (inches) | Level (Inches) Level (Inches)
5:56
9 20 7.8 12.3
6:05
6:06
8 20 11.8 8.3
6:14
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 10/10/19 545 AM No Water Remaining
Stop 10/11/19
TEST PERIOD
Time Total Change In Field
. Elasped [Initial  Water|Final Water Percolation
Time nkewenl Time [Level (inches) |Level (inches) WaterLavel Rate
(min.) | (min.) (Inches) | (minutesl/inch)
G:16 10 | 10 20 11.25 8.75 114
6:26 : :
Secd 10 | 21 20 11.75 8.25 1.21
6:37
38 10 | 32 20 12.25 7.75 1.29
6:48
543 10 | 43 20 13.13 6.88 1.45
6:59
L 10 | 54 20 13.25 6.75 1.48
7:10
7:1 10 | 65 20 13.25 6.75 1.48
7:21
Reduction
Factor: 5.18
Design
Infiltration 7.85
Rate (in/hr):

7/

/4N

)

= i}

10

8

\%{* LEC GEO-ENVIRONMENTAL, INEC.




G18-1647-20

%,
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!41 LELD GEO-ENVIRONMENTAL,

Project: Sikand __ Job No.: _ |
Test Hole No.: 1B-2 ~ Date Excavated: 10/10/2019 o
Depth of Test Hole: 10’ Soil Classification:  ML/SM _ i
Check for Sandy Sail Criteria By: JW Date of Perc Tesi: 10/11/2019 Diameter: 8 _inches
SANDY SOIL CRITERIA TEST
Time Interval Initial Water | Final Water Change In Water
TIME
_ (Minutes) Level (Inches) | Level (Inches) Level (Inches)
6:00
25 20 15.3 4.8
6:25
PRESOAK PERIOD
Date Time Interval Amount of Water Used
Start 10/10/2019 5:40 AM No Water Remaining
Stop 10/11/2019
TEST PERIOD
Time Total Change In Field
i Elasped |Initial ~ Water|Final Water| Percolation
e Interval Time [Level (inches) |Level (inches) Mgl Rate
(min.) | (min.) (Inches) (minutes/inch)
S0 30 | 30 20 14.25 5.75 5.22
6:30
§:51 30 | 61 20 16.13 3.88 7.74
7:01
L 30 | o 20 16.00 4.00 7.50
32
733 30 | 123 | 20 16.25 3.75 8.00
8:03
L 30 | 154 | 20 16.50 3.50 8.57
8:34
L5 30 | 185 | 20 16.63 3.38 8.89
9:05
2t 30 | 216 | 20 16.75 3.25 9.23
9:36
9:37 30 247 20 16.88 3.13 9.60
10:07
jae 30 | 278 | 20 16.88 3.13 9.60
10:38
1002 30 | 300 | 20 17.00 3.00 10.00
11:09
110 30 | 340 | 20 17.00 3.00 10.00
11:40
11 30 | 371 | 20 17.00 3.00 10.00
12:11
Reduction
Factor: 5.58
Design
Infiltration 1.21
Rate (infhr):
» ING.
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X
m P1617.6
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N\
| OPEN SPACE N
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Mark Bergmann Name: Sikand
LOGICAL GEOTECHNICAL CONSULTANTS [Engineering Geologist Project No. G18-164/-20
GEOTECHNICAL ¢ ENVIRONMENTAL ©¢ MATERIALS TESTING INFILTRATION TEST LOCATION MAP Client: Shizao Zheng
27570 COMMERCE CENTER DR., #128, TEMECULA, CA 92590 . Scale: 1" = 50°
PHONE: 951.297.2450 FAX: 951.719.2998 800 North Girard Street Date: October 2019 _ __ : —
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Appendix 4: Historical Site Conditions

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

111



N/A
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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NOTE: The project is already proposing the use Infiltration Basin as the BMP. This is the highest
BMP based on the prioritization list, and considered the most appropriate for the site. LID
infeasibility is 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  KeombedlBaiies

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 Sikand Engineering Associates Date 1/28/2020
Designed by Doug Farmer, PE Case No
Company Project Number/Name 5118-007/ Hemet
BMP Identification

BMP NAME /ID Basin 1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.70 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
Basin 1 117504 Roofs 1 0.89 104813.6
Basin 1 118402 Concrete or Asphalt 1 0.89 105614.6
Basin 1 378290 Ornamental 0.1 0.11 41785.2

Landscaping

614196 Total 252213.4 0.70 14712.4

Proposed Volume must be greater than the Design Capture Volume

Notes:
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Infiltration Basin - Design Procedure BMP ID Legend: Required Entries
(Rev. 03-2012) Basin 1 Calculated Cells
Company Name: Sikand Engineering Associates Date: 1/28/2020
Designed by: Doug Farmer, PE County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar= 141 acres
b) Enter Vgyp determined from Section 2.1 of this Handbook Vemr= 14,713 £
Maximum Depth
a) Infiltration rate I= 453 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,= 91 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) 267 ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) 267 ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D,= 256.0 ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dyax 18 the smaller value of D, and D, but shall not exceed 5 feet Dyax= 9.1 ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 4 1
b) Proposed basin depth (excluding freeboard) dg = 5 ft
¢) Minimum bottom surface area of basin (Ag= Vpyp/dg) Ag=1 2943 g
d) Proposed Design Surface Area Ap= 3026 ¢
Forebay
a) Forebay volume (minimum 0.5% Vgyp) Volume= 74 ¢
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = 1 ft
c) Forebay surface area (minimum) Area= 74 ft
d) Full height notch-type weir Width (W)= 12.0 in

Notes:
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WQMP RETENTION (PRIVATE)

BASIN CALCULATION

DEPTH VS CAPACITY

) Area  |Volume Capacity
Elevat
evation @ ® ()
1,600.60 3,025 . ] Vawe= 14,713 CU-FT
1,605.60 9,085 30,275.00 | 30,275.00 ACTUAL DEPTH = 2.4 FT
NORTH 1,606.10 9,888 474325 | 3501825
PLAN
SCALE: 1" = 40’
| N
22’ | 5z 37 N
1 eere P1608. 4 (]
6,292 sq.ft. ’ 5 e
: 7 6,022 sq.ft <
| 30
i FP1609.3
, ) 6,078 sq.ft
, PROP 24" RCP 29
] (PRIVATE) /. P1670.7
DPRRAO/Z PARKWAY/\ — \/ 6,076 sq.f
(] .
. A7 SLOPE
N " 1605.6
T D I 1600.6 BOTTOM LOJ| A
PROP. ] I WS=1603.0 >
SPILLWAY . A ©
ELEV=1606.1 o 27
/ I 4:1 SLOPE 7 Z;g”’ 9
ACCESS RD | B s 5q. },
L] b .
l_-_ - - -, - - . o - -~ = = - - | ‘;)N
| |
s |1
0l
! [ —
BY: ER. CLIENT: Mr. Shizao Zheng SHT.
- 1378 West _Zhorgshar‘l Road, ‘Ningbo City 1
Engineering | Planning | Surveying W.0. NO.:  5118-007 Zhejiang Province, China
15230 Burbank Blvd., #100 Van Nuys, CA 91411 DATE: 01/27/20 PROJCT: TTM 37558 OF
koo Emar: iobstondeom | SCALE: City of Hemet, Riverside County 1
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3.1 INFILTRATION BASIN

Type of BMP LID - Infiltration

Sedimentation

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

Maximum Treatment Area 50 acres
Other Names Bioinfiltration Basin
Description

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

Figure 1 — Infiltration Basin

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

Siting Considerations

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

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

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

e Sites with very low soil infiltration rates

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

pollutants can affect ground water quality

e Sites with unstabilized soil or construction activity upstream

e On steeply sloping terrain

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

Riverside County - Low Impact Development BMP Design Handbook

Page 1
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INFILTRATION BASIN BMP FACT SHEET

Setbacks

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

Infiltration basins typically must be set back:

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

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

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

e 100 feet horizontally from wells, tanks or springs

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

Figure 2 — Setback Requirements MATURE TREE

DRIF LINE

FREEBOARD

BASIN BOTTOM SETMIN
SURFACE
10FT MIN

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

Page 2
121



INFILTRATION BASIN BMP FACT SHEET

Forebay

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

Overflow

Flows exceeding Vemp must discharge to an acceptable downstream conveyance system. Where
an adequate outlet is present, an overflow structure may be used. Where an embankment is
present, an emergency spillway may be used instead. Overflows must be placed just above the
design water surface for Vgyp and be near the outlet of the system. The overflow structure shall
be similar to the District’s Standard Drawing CB 110. Additional details may be found in the
District’s Basin Guidelines (Appendix C).

Concrete impact

wall/berm with weir(s) Overﬂlnw_ Outlet
offset from inlet Per District )
Standard Drawing
Concrele CB 110 {or similar),

Maintenance access

Either CB 110 overflow
ELAN outlet or emergency
spillway may be used

— Pipe inlet at embankment

Concrete impact
wall with full haight

Water surface

Flat basin floor
.,‘,,,{ 1 1'min.  With native grass
S e S ISR W— i
A S AR R LR

e |
S S SOOI iTTrisEeeN ||s
A N G A A R N G R R S RN S URSISI IS i s

Figure 3 — Infiltration Basin

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

Landscaping Requirements

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

Maintenance

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

Table 1 - Inspection and Maintenance

Schedule Inspection and Maintenance Activity

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

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

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

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

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

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

e Revegetate side slopes where needed.

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

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

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

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

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

capacity, rather than on a routine basis'.

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

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

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

Table 2 - Design and Sizing Criteria for Infiltration Basins

Design Parameter Infiltration Basin

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

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

minimum tested infiltration rates.

Minimum infiltration rate

Maximum Depth 5 feet

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

Freeboard (minimum) 1 foot "

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

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

Set back from foundations As recommended in Geotechnical Report

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

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

INFILTRATION BASIN SIZING PROCEDURE

1. Find the Design Volume, Vgyp.

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

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

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

f)

9)

h)

INFILTRATION BASIN BMP FACT SHEET

Enter the depth of freeboard.

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

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

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

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

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

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

3. Basin Geometry

a)
b)

c)

d)

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

As=Vgup/ dg
Where A, =minimum area required (ft?)
Vewp = volume of the infiltration basin (ft3)

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

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

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

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

Preliminary Infiltration Testing Investigation for the Proposed Single-Family Residential
Development, Located at 800 N, Girard Street, City of Hemet, Riverside County,
‘ California

Dated: October 14, 2019
Project No. G18-1647-20

Prepared For:

Mr. Shizao Zheng
1378 West Zhorgshan Road
Ningbo City, Zhejiang Province
China

e - —_— . - — —

27570 Commerce Center Drive, Suilé°128, Temecula, alifornia 92590
Phone: 951.297.2450 1 Fayx: 951.719.2998 | www.lycueoenv.com




Infiltration Design Rates

(INCHES/HOUR)
Infiltration
1B-1 Basin 10 40.50 7.85 SM
Infiltration
1B-2 Basihi 10 6.00 1.21 ML/SM

6.0 CONCLUSIONS AND RECOMMENDATIONS

Shallow infiltration testing for the proposed infiltration system indicates design rates of 7.85 inches/hour and 1.21 inches/hour,
for IB-1 and IB-2, respectively, at a depth of 10 feet after applying reduction factors shown in the Table above, per the
Porchet Method. The design rates representing the infiltration devices proposed to be installed, should be utilized for the
proposed infiltration device location, as indicated on the Infiltration Test Location Map (Plate 1). An average composite design
rate of 4.53 inches/hour for the proposed infiltration basin represented by testing from infiltration test borings IB-1 and IB-2

can be utilized.

The proposed infiltration basin device should be placed at least five (5) feet horizontally away from or beyond a
1:1 (horizontal to vertical) projection from the base of any proposed or existing structures or walls, whichever
is greater. Since the proposed infiltration basin device is within and/or adjacent to proposed roadways, parking
areas and/or sidewalks (within five (5) feet) and may be up to approximately three (3) feet deep, any gravel
backfill should be densified or any soil backfill should be compacted to at least 90% of the maximum dry
density during placement. The project geologist or engineer should observe infiltration device excavations
during trenching to verify the anticipated soil units and geotechnical conditions as well as observe, probe
and/or test any densification or compaction of the infiltration trench and pit gravel and/or soil backfill.

7.0 PLAN REVIEWS AND CONSTRUCTION SERVICES

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

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

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

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

Project No. G18-1647-20 Page 3 Oclober 14, 2019
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Does the Priarity \‘l‘es

Devalopment Praject disturb
less than one acra? /

lNo

All dewnstream conveyance channels to an adequate
sump (for example, Prado Dam, Lake Elsinore, Canyon
Lake, Santa Ana River, or other |ake, reservair, or
naturally arosion resistant featura) that will receive runcff
from the project are engineered and regulary maintained
o ensure design flow capacity, are not identified in
hydromodification sensitivity maps prepared by the
Copermittesas, and no sensitive stream habitat areas will
be adversely affected.

lNo

Tha volume and the time of concantration of runaff for the
posi-development condition is not significantly different
from the pre-development condiion for 2-year, 24-hour

retumn frequency storms, as may be achieved through

site design and treatment control BMPs (a difference of 5

percent or less is not considered significant).

Mo

The post-development hydrograph
is no maore than 10 percent greater
than the pre-development

i hydrograph. In cases where
Add addilional Fal zmgss 'upralurm cannot be
slqrage e — infiltrated or captured and used,
At discharge from the site must be
control fealures limited to a flow rate no greater

than 110 percent of the
pre-development 2-year, 24-hour
peak flow.
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Santa Ana Watershed - BMP Design Volume, Vgyp  KeombedlBaiies

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 Sikand Engineering Associates Date 1/27/2021
Designed by Doug Farmer, PE Case No
Company Project Number/Name 5118-007/ Hemet
BMP Identification

BMP NAME /ID 2yr-24hr Post-Dev't Volume

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

2-year, 24-hour Rainfall Depth, Doyr 2an= 1.80 inches
from the Precipitation Map

Drainage Management Area Tabulation

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

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
Site 117504 Roofs 1 0.89 104813.6
Site 118402 Concrete or Asphalt 1 0.89 105614.6
site 378290 Ornamental 0.1 0.11 41785.2

Landscaping

614196 Total 252213.4 1.80 37832

Proposed Volume must be greater than the Design Capture Volume

Notes:
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Santa Ana Watershed - BMP Design Volume, Vgyp Legend: D [NeguiEe [Bnies

(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 Sikand Engineering Associates Date 1/27/2021
Designed by Doug Farmer, PE Case No
Company Project Number/Name 5118-007/ Hemet
BMP Identification

BMP NAME /ID 2yr-24hr Pre-Dev't Volume

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

2-year, 24-hour Rainfall Depth, Doy, 24n= 1.80 inches
from the Precipitation Map

Drainage Management Area Tabulation

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

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgvp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor Runoff Factor | Depth (in) (cubic feet) feet)
Site 614916 Mixed Surface Types 0.15 0.14 86977.3
614916 Total 86977.3 1.80 13046.6

Proposed Volume must be greater than the Design Capture Volume

Notes:

132



3.5 35

3 3
wn
was 2.5
-
(]
<
<
T ¢ 2
-
o
LJ Q\
(@)

1.80in
j L5 2yr, 24hour B — 5
& * // .
=
= —
g =
/ e
{ 1= |
/ -~
~
.5 g .5
0 o]
5 10 25 50 100

NOTE!

RETURN PERIOD IN YEARS

I. For intermediate return periods plot 2-year and 100-year one hour values from maps,then connect
points and read value for desired return perliPd‘For example given 2-yeor one hour=.50"and 100-
year one hour =1.60",25-yeor one hour =1.18

Reference: NOAA Atlas 2,Volume XI-California,1973.

RCFC & WCD

FlYDROLOGY MANUAL

RAINFALL DEPTH VERSUS
RETURN PERIOD FOR
PARTIAL DURATION SERIES

133

PLATE 0-4.5




[ } 4 s
1—
- % g
- ¥ i Cil ]
well
e i - - - =
. e
- fuast T ., 1% £z =~ ryn Magr
1 o+ = fitsrnatioaal a g | 4 2 o, : ~
7 (e e I e i D
T i ’ ¥ 1 o
= | [Preeg ha ‘ ’ 2
...ﬂl‘ - =i i Y
fa W SR - i AL 7, (] ,

ml

-

ated

{PROJ

(FSITE

ECT [l

maNSERaTE(L e
HNSH

i o

i

d -
” o,
e
Moo
AT

REVISID:

s

AND

- ) I
TN
~
. di 215\ X \ X
- Z}\;P‘ A i ..A\
z ) s ‘1\ \ b
- Ed ¢
e - ND fRE b
L =
Ridio tow ‘
" achglla T o,
R\
&
anch NE] L I
| R E
r % Therm
q Wate
~ o -7
ik At ' £ Theemal!
= [y -
A i 155 "l caB
ataty L 4
3 Teid TORRES N T
S L‘\CQ npian fes s 39‘, s,

Dasis

RINER

RIVERSIDE COUNTY FLOOD CONTROL
WATER CONSERVATION DISTRICT

2-YEAR — 24-HOUR
PRECIPITATION

APPROVED It 5
CHIEF ENGINETR WL WO, S821

DATE

. D awn "'£4. 4

SHEET Mo,

Da. No.

PLATE E-5.5
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BASIN CALCULATION

DEPTH VS CAPACITY

) Area Volume Capacity
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PNEIX—“ 1,606.50 10,617 4101.00 | 39,119.25 |« DETENTION LEVEL
SCALE: 1" = 40’
22’ 5z 37 O
'1 il 7160/.6 )
92 sq.ft. P1603.4 s/ L/ s
6,022 sq.ft :
S0
P1609.5
) 6,078 sq.ft
. PROP 24" RCP 29
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\/ / 6,076 sqg.f
PROP. PARKWAY =07 ’
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S
—_—
SIKAND BY: E.R. CLIENT: Mr. Shizao Zheng SHT.
1378 West Zhorgshan Road, Ningbo City
Engineeri X i W.0. NO.: 5118-007 Zhejiang Province, China 1
ngineering | Planning | Surveying
15230 Burbank Blvd., #100 Van Nuys, CA 91411 DATE: 01/27/20 PROJCT: TTM 37558 OF
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Existing Condition 2yr storm

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 version 7.1
Rational Hydrology Study Date: 01/29/21 File:EX2.out

Tentative Tract 37558

Draina%e Study - Existing Condition

City of Hemet, County of Riverside

By Sikand Engineering Associates

Fededededd Fedededede ek

Rational Method Hydrology Program based on
Riverside County Flood Control & water Conservation District
1978 hydrology manual

Storm event (year) = 2.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Hemet ] area used.

10 year storm 10 minute intensity = 1.960(In/Hr)

10 year storm 60 minute intensity = 0.760(In/Hr)

100 year storm 10 minute intensity = 3.050(In/Hr)
100 year storm 60 minute intensity = 1.180(In/Hr)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = 0.466(In/Hr)

Slope of intensity duration curve = 0.5300

B
Process from Point/Station 1.000 to Point/Station 2.000
*%%% INITIAL AREA EVALUATION *%%*%*

Initial area flow distance = 210.800(Ft.)
Top (of initial area) elevation = 1640.200(Ft.)
Bottom (of initial area) elevation = 1625.000(Ft.)
Difference in elevation = 15.200(Ft. )
Slope = 0.07211 s(percent)= 7.21
TC = k(0.710)* [(1en%thA3)/(e1evat1on change)]AO 2
Initial area time of concentration = 10.214 min.
Rainfall intensity = 1.192(In/Hr) for a 2.0 year storm
UNDEVELOPED (fair cover) subarea
Runoff coefficient = 0.599

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 0.214(CFS)

Total initial stream area = 0.300(Ac.)

Pervious area fraction = 1.000

I B B s
Process from Point/Station 2.000 to Point/station 3.000
*%%% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ¥¥%%*

Top of natural channel elevation 1625.000(Ft.)

End of natural channel elevation 1612.700(Ft.)

Length of natural channel = 783.700(Ft.)

Estimated mean flow rate at midpoint of channel = 1.785(CFSs)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
velocity(ft/s) = (7 + 8(q(EngTlish Units)A.352) (slopeA0.5)
velocity using mean channel flow = 2.11(Ft/s)
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Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0157
Corrected/adjusted channel slope = 0.0157
Travel time = 6.20 min. TC = 16.42 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.547

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = 1.000 Impervious fraction = 0.000
Rainfall intensity = .927(In/Hr) for a 2.0 year storm
Subarea runoff = 2.230(cFs) for 4.400(Ac.)

Total runoff = 2.444(CFS) Total area = 4.700(Ac.)

A e
Process from Point/Station 3.000 to Point/Station 4.000
*%%% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **¥%

Top of natural channel elevation = 1612.700(Ft.)

End of natural channel elevation = 1608.700(Ft.)

Length of natural channel = 378.700(Ft.)

Estimated mean flow rate at midpoint of channel = 2.912(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
velocity(ft/s) = (7 + 8(q(English units)A.352)(sTopeA0.5)

velocity using mean channel flow = 1.92(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0106
Corrected/adjusted channel slope = 0.0106
Travel time = 3.29 min. TC = 19.71 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff coefficient = 0.526

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = 1.000 Impervious fraction = 0.000
Rainfall intensity = .841(In/Hr) for a 2.0 year storm
Subarea runoff = 0.796(CcFs) for 1.800(Ac.)

Total runoff = 3.241(CFS) Total area = 6.500(Ac.)

B e o o S B T T T o o o S B B B B i o i o o o I S S S SBIAES BSS
Process from Point/Station 4.000 to Po1nt/Stat1on 5.000
#%%% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ¥**

Top of natural channel elevation 1608.700(Ft.)

End of natural channel elevation 1606.600(Ft.)

Length of natural channel = 166.000(Ft.)

Estimated mean flow rate at midpoint of channel = 4.562(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
velocity(ft/s) = (7 + 8(q(English units)A.352)(sTopeA0.5)

velocity using mean channel flow = 2.32(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0127
Corrected/adjusted channel slope = 0.0127
Travel time = 1.19 min. TC = 20.90 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff coefficient = 0.519

138



Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = 1.000 Impervious fraction = 0.000
Rainfall intensity = .816(In/Hr) for a 2.0 year storm
Subarea runoff = 2.243(CFs) for 5.300(Ac.)

Total runoff = 5.484(CFS) Total area = 11.800(Ac.)

A B T s B B
Process from Point/Station 5.000 to Point/Station 6.000
*%%% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION *¥%%*

Top of natural channel elevation = 1606.600(Ft.)

End of natural channel elevation = 1605.500(Ft.)

Length of natural channel =  159.400(Ft.)

Estimated mean flow rate at midpoint of channel = 6.065(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
velocity(ft/s) = (7 + 8(q(English units)A.352)(slopeA0.5)
velocity using mean channel flow = 1.83(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0069
Corrected/adjusted channel slope = 0.0069
Travel time = 1.45 min. TC = 22.35 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.511

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 1.000 Impervious fraction = 0.000
Rainfall intensity = .787(In/Hr) for a 2.0 year storm
Subarea runoff = 1.006(CFs) for 2.500(Ac.)

Total runoff = 6.490(CFS) Total area = 14.300(Ac.)

A e s O e
Pr cess from Point/Station 000 to Point/Station 6.000
*¥%%% CONFLUENCE OF MINOR STREAMS ¥#*%%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 14.300(Ac.)

Runoff from this stream = 6.490(CFS)

Time of concentration = 22.35 min.

Rainfall intensity = 0.787(In/Hr)

summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFSs) (min) (In/Hr)
1 6.490 22.35 0.787
Largest stream flow has longer time of concentration

Qp = 6.490 + sum of

Qp = 6.490

Total of 1 streams to confluence:
Flow rates before confluence point:

6.490
Area of streams before confluence:
14.300
Results of confluence:
Total flow rate = 6.490(CFS)
Time of concentration = 22.348 min.
Effective stream area after confluence = 14.300(Ac.)
End of computations, total study area = 14.30 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =
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Proposed Condition 2yr storm

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 version 7.1
Rational Hydrology Study Date: 01/29/21 File:pr2.out

Tentative Tract 37558

Drainage Study

City of Hemet, County of RIverside

By Sikand Engineering Associates

Fedededede ek

Rational Method Hydrology Program based on
Riverside County Flood Control & water Conservation District
1978 hydrology manual

Storm event (year) = 2.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Hemet ] area used.

10 year storm 10 minute intensity = 1.960(In/Hr)

10 year storm 60 minute intensity = 0.760(In/Hr)

100 year storm 10 minute intensity = 3.050(In/Hr)
100 year storm 60 minute intensity = 1.180(In/Hr)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = 0.466(In/Hr)

Slope of intensity duration curve = 0.5300

B
Pr cess from Point/Station 1.000 to Point/Station 2.000
*%% INITIAL AREA EVALUATION *¥*¥*%

Initial area flow distance = 183.200(Ft.)
Top (of initial area) elevation = 1621.000(Ft.)
Bottom (of initial area) elevation = 1619.200(Ft.)
D1fference in elevation = 1.800(Ft.)
Slope = 0.00983 s(percent)=
TC = k(O 390)* [(1en%thA3)/(e1evat1on change)]AO 2
Initial area time of concentration = 7.903 min.
Rainfall intensity = 1.366(In/Hr) for a 2.0 year storm
SINGLE FAMILY (1/4 Acre Lot)
Runoff cCoefficient = 0.705

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 0.481(CFS)

Total initial stream area = 0.500(Ac.)

Pervious area fraction = 0.500

I B B s
Process from Point/Station 2.000 to Point/station 3.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%*%%

Top of street segment elevation = 1619.200(Ft.)
End of street segment elevation = 1617.100(Ft.)

Length of street segment =  162.600(Ft.)

Height of curb above gutter flowline = 6.0(In.)

width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street
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Distance from curb to property line = 10. OOO(Ft )
Slope from curb to property 1ine (v/hz) = 0.020
Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2. OOO(In )

Manning's N in gutter = 0.01

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at m1dpo1nt of street = 1.444(CFS)
Depth of flow = 0.226(Ft.), Avera%e velocity = 1.943(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 4.948(Ft.)

Flow velocity = 1.94(Ft/s)
Travel time = 1.39 min. TC = 9.30 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff coefficient = 0.695

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 1.253(In/Hr) for a 2.0 year storm
Subarea runoff = 1.742(cFs) for 2.000(Ac.)

Total runoff = 2.223(CFS) Total area = 2.500(Ac.)
Street flow at end of street = 2.223(CFS)

Half street flow at end of street = 1.112(CFSs)

Depth of flow = 0.254(Ft.), Average velocity = 2.094(Ft/s)

Flow width (from curb towards crown)= 6.358(Ft.)

A B B T s B B
Pr cess from Point/Station 3.000 to Point/Station 4.000
*%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%*%%

Top of street segment elevation
End of street segment elevation

1617.100(Ft.)
1613.700(Ft.)

Length of street segment =  253.200(Ft.)

Height of curb above gutter flowline = .0(In.)

width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

STope from curb to property 1ine (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2. OOO(In )
Manning's N in gutter = 0.01
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at m1dpo1nt of street = 4.250(CFs)
Depth of flow = 0.299(Ft.), Avera%e velocity = 2.433(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 8.640(Ft.)

Flow velocity = 2. 43(Ft/s)
Travel time = 1.73 min. TC = 11.03 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff coefficient = 0.685

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = .144(In/Hr) for a 2.0 year storm
Subarea runoff = 3.920(cFs) for 5.000(Ac.)

Total runoff = 6.143(CFS) Total area = 7.500(Ac.)
street flow at end of street = 6.143(CFS)

Half street flow at end of street = 3.071(CFS)

Depth of flow = 0.330(Ft.), Average velocity = 2.644(Ft/s)

Flow width (from curb towards crown)= 10.174(Ft.)

A B B B T s B o e
Process from Point/Station 4.000 to Point/Station 5.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%*%%

Top of street segment elevation = 1613.700(Ft.)
End of street segment elevation = 1608.800(Ft.)
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Length of street segment =  395.100(Ft.)

Height of curb above gutter flowline = 6.0(In.)

width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property Tine = 10.000(Ft.)

Slope from curb to property 1ine (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning‘s N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at m1dpo1nt of street = 7.665(CFS)
Depth of flow = 0.354(Ft.), Avera%e velocity = 2.699(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 11.372(Ft.)

Flow velocity = 2.70(Ft/s)
Travel time = 2.44 min. TC = 13.47 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff coefficient = 0.673

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = .029(In/Hr) for a 2.0 year storm
Subarea runoff = 2.910(cFs) for 4.200(Ac.)

Total runoff = 9.053(CFS) Total area = 11.700(Ac.)
Street flow at end of street = 9.053(CFS)

Half street flow at end of street = 4.526(CFS)

Depth of flow = 0.370(Ft.), Average velocity = 2.807(Ft/s)

Flow width (from curb towards crown)= 12.191(Ft.)

B o o S B o o B G o o o B S
Process from Point/Station 5.000 to Point/Station 6.00
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%*%%

Top of street segment elevation = 1608.800(Ft.)
End of street segment elevation = 1606.500(Ft.)

Length of street segment = 320.100(Ft.)

Height of curb above gutter flowline = 6.0(In.)

width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = .020

STope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property Tine = 10.000(Ft.)

Slope from curb to property 1ine (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at m1dpo1nt of street = 9.719(CFS)
Depth of flow = 0.407(Ft.), Avera%e velocity = 2.318(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 14.034(Ft.)

Flow velocity = 2.32(Ft/s)
Travel time = 2.30 min. TC = 15.77 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff coefficient = 0.664

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AaMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 0.947(In/Hr) for a 2.0 year storm
Subarea runoff = 1.194(cFs) for 1.900(Ac.)

Total runoff = 10.247(CFS) Total area = 13.600(Ac.)
Street flow at end of street = 10.247(CFS)

Half street flow at end of street = 5.123(CFS)

Depth of flow = 0.413(Ft.), Average velocity = 2.348(Ft/s)

Flow width (from curb towards crown)= 14.337(Ft.)
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Process from Point/Station 6.000 to Po1nt/Stat1on 7.0
#¥%%% PIPEFLOW TRAVEL TIME (User specified size) *

Upstream point/station elevation = 1603.500(Ft.)

Downstream point/station elevation = 1600.000(Ft.)
Pipe length = 139.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.247(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 10.247(CFS)
Normal flow depth in pipe = 8.78(In.)

Flow top width inside pipe = 23.12(In.)

Critical Depth = 13.74(In.)

Pipe flow velocity = 9.85(Ft/s)

Travel time through pipe = 0.24 min.

Time of concentration (TC) = 16.01 min.

A B B T s o e
Process from Point/Station 6.000 to Point/Station 7.000
*%%% SUBAREA FLOW ADDITION *¥*¥*%

UNDEVELOPED (good cover) subarea
Runoff cCoefficient = 0.472
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
RI index for soil(AMC 2) = 61.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Time of concentration = 16.01 min.

Rainfall intensity = 0.940(In/Hr) for a 2.0 year storm
Subarea runoff = 0.222(cFs) for 0.500(Ac.)

Total runoff = 10.469(CFS) Total area = 14.100(Ac.)

nnn
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Process from Point/Station 6.000 to Point/Station 7.0
#*%%% CONFLUENCE OF MINOR STREAMS *#%%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 14.100(Ac.)

Runoff from this stream = 10.469(CFs)

Time of concentration = 16.01 min.

Rainfall intensity = 0.940(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFs) (min) (In/Hr)
1 10.469 16.01 0.940
Largest stream flow has longer time of concentration

Qp = 10.469 + sum of

Qp = 10.469

Total of 1 streams to confluence:

Flow rates before confluence point:
10.469

Area of streams before confluence:
14.100

Results of confluence:

Total flow rate = 10.469(CFSs)

Time of concentration = 16.008 min.

Effective stream area after confluence = 14.100(Ac.)

End of computations, total study area = 14.10 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.518
Area averaged RI index number = .
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Appendix 8: Source Control

Pollutant Sources/Source Control Checklist
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

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

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

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

a A. On-site storm drain O Locations of inlets. O Mark all inlets with the words U Maintain and periodically trepaint or
inlets “Only Rain Down the Storm replace inlet markings.
Drain” or similar. Catch Basin O Provide stormwater pollution
Markers may be available from the Lo . .
. . prevention information to new site
Riverside County Flood Control owners, lessees, or operators.
and Water Conservation District, ’ ’
call 951.955.1200 to verify. 0 See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
O Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
a B. Interior floor drains O State that interior floor drains and O Inspect and maintain drains to prevent
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow.
pumps plumbed to sanitary sewer.
a C. Interior parking O State that parking garage floor O Inspect and maintain drains to prevent
garages drains will be plumbed to the blockages and overflow.

sanitary sewer.
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

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

a D2. Landscape/ Show locations of native trees or State that final landscape plans will | 4 Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.

be undisturbed and retained. _ . . . .
d O Presetve existing native trees, Q See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
. . ss : . !
Show stormwater treatment and U Design landscaping to minimize };It;ge{h/[flf f}e(;gfn(zign/o stt‘c]);rigwater/ Error
hydrograph modification irrigation and runoff, to promote '
management BMPs. (See sutface infiltration where Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the O owners, lessees and operators.
and guidance in Chapter 5.) use of fertilizers and pesticides that
can contribute to stormwater
Q pollution.
Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.
Q
Consider using pest-resistant
Q 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.
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

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

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

her area for cleaning floor mats t . 18 tacl 1 ty and how It has been http:/ /rcflood.ore/stormwater/
other ng > sized to insure that the largest P 8 W
containers, and equipment. items can be accommodated. Provide this brochure to new site
O  On the drawing, show a note that owners, lessees, and operators.
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.
a G. Refuse areas QO Show where site refuse and Q State how site refuse will be 0O State how the following will be

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

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

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

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

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

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a H. Industrial processes.

Q

Show process area.

Q

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

Q

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

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at
http://tcflood.otg/stormwater/
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q I. Outdoor storage of
equipment or materials.
(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

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

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

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

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

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

= Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARP)

= Aboveground Storage Tank

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

* Underground Storage Tank

www.cchealth.or roups/hazmat

yA

Q

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

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

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

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Q J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

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

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

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

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

O 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):

00 Washwater from vehicle and

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

Activities and Professional Mobile Service

Providers” for many of the Potential
Sources of Runoff Pollutants categories
below. Brochutre can be found at
http://tcflood.otrg/ stormwater/

UCar dealerships and similar may
rinse cars with water only.
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q K. Vehicle/Equipment
Repair and
Maintenance

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

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

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

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

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

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

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

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

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

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

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

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

Runoff Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP

3

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q L. Fuel Dispensing
Areas

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

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

The property owner shall dry sweep
the fueling area routinely.

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

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

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP

3

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q M. Loading Docks

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

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

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

Move loaded and unloaded items
indoors as soon as possible.

See Fact Sheet SC-30, “Outdoor
Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

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

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP

3

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a P. Plazas, sidewalks,
and parking lots.

Q

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.

155




Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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NOTE: The proposed Infiltration Basin BMP will be maintained by the HOA. The O&M Plan and
Documentation will be provided on the Final WQMP. The page below is a sample inspection
checklist that will be part of the implementation.
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[EXAMPLE]
Infiltration Basin Maintenance Plan

INFILTRATION BASIN INFORMATION

Infiltration basins are designed to remove pollutants from stormwater runoff and reduce
runoff volume through infiltration. Maintenance is required and is extremely important.
Sediment and debris must be removed regularly to maintain correct function.

This document serves as guidance to developing an inspection and maintenance plan.

SITE LOCATION:

Physical address of infiltration basin

INFILTRATION BASIN INSPECTION/MAINTENANCE
The CURRENT OWNER or their designee is responsible for completing inspections and
conducting maintenance.

WHEN WILL THE INFILTRATION BASIN BE INSPECTED AND MAINTAINED?

At a minimum, Infiltration Basins must be inspected in the spring and fall of each year.
Personnel should be aware of the maintenance plan. It is recommended to consult
with the designer and builder to understand the inspection and maintenance
needs.

MAINTENANCE PLAN INFORMATION
This Maintenance Plan for the location listed above is submitted by the CURRENT

OWNER on to comply with the City’s Land Development Code
Requirements. Inspection and maintenance records are required to be kept on file for five
(5) years and submitted to the City as requested. This plan will be attached to the required
recorded maintenance agreement.

INSPECTION & MAINTENANCE CHECKLIST (must be completed in the Spring & Fall):

Clean basin. Remove any sediment, trash and debiris.

Remove any dead vegetation, trim live vegetation if needed and remove weeds.

Inspect and clean pre-treatment area(s) (e.g. forebay, sump, filter strip, rock).

Repair inlet erosion/damage. Inspect bottom of the basin and remove any sediment.

Loosen, aerate or replace soils to ensure water infiltrates — must infiltrate within 48 hours.

Paved surfaces draining to basin swept and kept free of sediment and debris.

Wood mulch replaced or added to keep 3” depth. (Include if applicable).

Replace dead plants/vegetation. Manage native vegetation (if applicable) through
mowing, spot spraying for weeds and/or prescribed burning. Water as needed.

Erosion will be repaired.

Photos taken.

Other:
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Appendix 10: Educational Materials

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

Type of BMP LID - Infiltration

Sedimentation

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

Maximum Treatment Area 50 acres
Other Names Bioinfiltration Basin
Description

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

Figure 1 — Infiltration Basin

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

Siting Considerations

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

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

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

e Sites with very low soil infiltration rates

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

pollutants can affect ground water quality

e Sites with unstabilized soil or construction activity upstream

e On steeply sloping terrain

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

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

Setbacks

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

Infiltration basins typically must be set back:

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

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

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

e 100 feet horizontally from wells, tanks or springs

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

Figure 2 — Setback Requirements MATURE TREE

DRIF LINE

FREEBOARD

BASIN BOTTOM SETMIN
SURFACE
10FT MIN

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

Forebay

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

Overflow

Flows exceeding Vemp must discharge to an acceptable downstream conveyance system. Where
an adequate outlet is present, an overflow structure may be used. Where an embankment is
present, an emergency spillway may be used instead. Overflows must be placed just above the
design water surface for Vgyp and be near the outlet of the system. The overflow structure shall
be similar to the District’s Standard Drawing CB 110. Additional details may be found in the
District’s Basin Guidelines (Appendix C).

Concrete impact

wall/berm with weir(s) Overﬂlnw_ Outlet
offset from inlet Per District )
Standard Drawing
Concrele CB 110 {or similar),

Maintenance access

Either CB 110 overflow
ELAN outlet or emergency
spillway may be used

— Pipe inlet at embankment

Concrete impact
wall with full haight

Water surface

Flat basin floor
.,‘,,,{ 1 1'min.  With native grass
S e S ISR W— i
A S AR R LR

e |
S S SOOI iTTrisEeeN ||s
A N G A A R N G R R S RN S URSISI IS i s

Figure 3 — Infiltration Basin

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

Landscaping Requirements

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

Maintenance

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

Table 1 - Inspection and Maintenance

Schedule Inspection and Maintenance Activity

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

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

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

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

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

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

e Revegetate side slopes where needed.

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

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

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

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

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

capacity, rather than on a routine basis'.

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

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

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

Table 2 - Design and Sizing Criteria for Infiltration Basins

Design Parameter Infiltration Basin

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

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

minimum tested infiltration rates.

Minimum infiltration rate

Maximum Depth 5 feet

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

Freeboard (minimum) 1 foot "

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

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

Set back from foundations As recommended in Geotechnical Report

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

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

INFILTRATION BASIN SIZING PROCEDURE

1. Find the Design Volume, Vgyp.

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

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

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

f)

9)

h)

INFILTRATION BASIN BMP FACT SHEET

Enter the depth of freeboard.

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

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

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

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

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

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

3. Basin Geometry

a)
b)

c)

d)

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

As=Vgup/ dg
Where A, =minimum area required (ft?)
Vewp = volume of the infiltration basin (ft3)

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

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

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

a) The spreadsheet will determine the minimum required forebay volume based on 0.5%
Vewp.
b) Enter the proposed depth of the forebay berm/splashwall (1foot minimum).
C) The spreadsheet will determine the minimum required forebay surface area.
d) Enter the width of rectangular weir to be used (minimum 1.5 inches). Weir width should
be established based on a 5 minute drawdown time.
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Infiltration Basin - Design Procedure BMP ID Legend: Required Entries
(Rev. 03-2012) Calculated Cells
Company Name: Date:
Designed by: County/City Case No.:
Design Volume
a) Tributary area (BMP subarea) Ar= acres
b) Enter Vgyp determined from Section 2.1 of this Handbook Vewvp= £t
Maximum Depth
a) Infiltration rate = in/hr
b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS =
from this BMP Handbook)
c) Calculate D, D, = I (in/hr) x 72 hrs D, = ft
12 (in/ft) X FS
d) Enter the depth of freeboard (at least 1 ft) ft
e) Enter depth to historic high ground water (measured from top of basin) ft
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) ft
g) D, is the smaller of:
Depth to groundwater - (10 ft + freeboard) and D,= ft
Depth to impermeable layer - (5 ft + freeboard)
h) Dyax is the smaller value of D; and D, but shall not exceed 5 feet Dyax = ft
Basin Geometry
a) Basin side slopes (no steeper than 4:1) z= 1
b) Proposed basin depth (excluding freeboard) dg = ft
¢) Minimum bottom surface area of basin (As= Vgup/dg) Ag = ft2
d) Proposed Design Surface Area Ap= ft°
Forebay
a) Forebay volume (minimum 0.5% Vgyp) Volume = ft2
b) Forebay depth (height of berm/splashwall. 1 foot min.) Depth = ft
c) Forebay surface area (minimum) Area = ft?
d) Full height notch-type weir Width (W) = in

Notes:
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

N RNM™

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.

CALIFORNIA STORMWATE
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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

2of4 California Stormwater BMP Handbook January 2003
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Site Design & Landscape Planning SD-10

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

m 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
m  Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m  Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

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

m  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.

m 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.

m 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.

January 2003 California Stormwater BMP Handbook 3o0f4
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SD-10_Site Design & Landscape Planning

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

Other Resources

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

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 200L1.

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.

4 of 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandb@bks.com



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

CALIFORNIA STORMWATER
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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
% 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
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Storm Drain Sighage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

M 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

CALIFORNIA STORMWATER
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SD-13 Storm Drain Sighage

— 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.
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Stormwater is the water that runs off the land after precipitation,
either rain or snowmelt. Rain or snow can drain down into the
soil (called infiltration), evaporate back info the atmosphere,
be used by plants, or flow into streams or water bodies. The
water that runs off the land to streams or lakes is referred to as
stormwater runoff.

Stormwater runoff happens in natural, undeveloped areas, but
typically only for larger storms. For most areas in Pennsylvania that
are wooded or natural meadows, it takes about an inch or more
of rain to produce runoff.

After development, the natural wooded or meadow areas are
replaced with roofs, driveways, sidewalks, and streets. These hard
surfaces are called impervious surfaces, and they do not allow
water to drain through them, unlike how rain can drain into soil
(which is called a pervious surface). When rain falls on impervious
surfaces, it runs off rather than infiltrating into the soil or being taken
up by vegetation.

GUndeveloped Land Developed Land

CRY%

Whenitrains on an undeveloped piece of property, much of the rainwaterinfifratesinto the soil oris evapotranspired 177
back into the atmosphere. When vegetation is replaced with streets, driveways, sidewalks, houses, and lawns, less
rainwater is able to infiltrate or retumn to the atmosphere, and more of the rain tums into runoff.

Rainwater that falls on your house, yard, or

driveway, may run to the street and into

the storm drains. These pipes cary

the stormwater runoff and all the

pollutants that it has picked up

to streams. Even if you can’t

see a stream or lake from your

house, stormwater runoff

from your house is stil

draining to these waters.

. [
Negative

impacts of
stormwater runoff can
include flooding, erosion of
streams, sediment build up in lakes, and
pollution of streams and lakes.

= gt

Stormwater flows much faster along a road
than it does in the woods. The faster moving
water is able to pick up more pollutants like
sediment, fertilizers, pesticides, bacteria i
(from pet waste), and other contaminants, & — R

ot

and carry the pollutants to streams and lakes.

An increase in the amount of water that runs off after development
and how quickly it runs off can cause erosion and instability in sfreams.
Stormwater runoff can cause streams to become wider, deeper, and
straighter, losing their natural bends (or meanders) and decreasing
habitat for fish and other animails that live in streams. Stormwater from
developed areas can also be hotter than natural stream sources.
Warmer water holds less dissolved oxygen so stormwater can be
harmful to fish like tfrout that need more oxygen.

It's easy to notice the flooding impacts of large rain storms, but over
time, smaller storms can have an impact on streams, too. Across the
state, about 95% of the rainfall volume occurs in small events (less than
2.4 10 3.2 inches depending on your location.)



BMPs: what are they,
& what do they do?

60 o 0 O

BMP stands for Best Management Practice, and includes
designed “things” like detention basins, as well as non-
engineered approaches like protecting open space to
manage stormwater. SCMs are Stormwater Control Measures,
which are engineered facilities that are designed and
constructed to manage stormwater. For the most part,
the terms BMP and SCM can be used interchangeably.

The goal of BMPs or SCMs is to reduce the impact of
development on downstream streams and lakes by:

& minimizing the amount of runoff,
slowing down the runoff,
infiltrating runoff,
evapotranspiring runoff, or
filtering runoff.

o > > &

Many BMPs or SCMs will use vegetation for their ability to
use water, put water back into the atmosphere, or help it
infiltrate info the ground, rather than allow it to become runoff.

If you've ever walked through a meadow or shaken a tree
branch after a rain, you got wet with intercepted water.
When it rains, some of the water is trapped on plants. This
“intercepted” water never even makes it to the ground
where it could be infilfrated. Plants also use water as part of
the photosynthesis process where they use the sun’s energy
to create their own food. This water used by plants is called
evapotranspiration. Larger plants with broader leaves and
deeper roofs like trees, shrubs, or decorative grasses will
intercept and evapotranspire more water than a grass lawn.
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6 ) )

Al of the homes in your community drain to a stream or
lake. Allhomeowners need to do their part to maintain
stormwater BMPs in their own yard to protect streams

and lakes for everyone.

Your whole community has been designed N
with stormwater management in mind.
There are many different BMPs spread
throughout the development. Stormwater
flows downstream, and the homeowners
must do their part on their own property to
protect the streams for everyone. You and
all of your neighbors each play an important
role in the health of downstream waters.

Some BMPs/SCMs are landscaped and
others are buried so you might not see
anything at the surface. Even though it
might just look like some plants or gravel,
the BMP is still performing a very important
function. Disturbing the vegetation or
compacting the soil can ruin that BMP and
have a negative impact downstream.

Native vegetation is the best choice for
BMPs because they're naturally adapted
to the soils and climate. They require less
fertilizer, pesticides, watering, and overall
less maintenance.
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(g Stormwater Regulatlons
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When a property is developed, the developer must incorporate
stormwater management facilities. He/she must design
Erosion and Sediment Control (E&S) BMPs that are used during
construction to prevent soil from running off the site and polluting
downstream waters. When the construction period is over, Post-
Construction Stormwater Management (PCSM) BMPs will have
been constructed, and the developer must provide a way for
these BMPs to be properly maintained over time.

When the developer finished the project, they wil have
turned over the maintenance responsibilities for the BMPs to
someone else, which could be the property owner, a nonprofit
organization, the local municipality, an authority, a private
corporation, or another person. The developer will also have
produced a plan that must include drawings, which show the
location and dimensions of each PCSM BMP. Accompanying
this PCSM Plan will be a long-term operation and maintenance
schedule, which provides for inspection of PCSM BMPs, including
the repair, replacement, or other routine maintenance of
the PCSM BMPs to ensure proper function and operation. This
maintenance program must describe how access to the PCSM
BMPs will be achieved.

The developer will be following the rules of PA Code, Title 25,
Chapter 102, which defines rules for both Erosion and Sediment
Control, and Post Construction Stormwater Management. These
regulations can be found by going to PA Code online at www.
pacode.com and then browsing to Title 25, Chapter 102.
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What's the Homeowner’s
Legal Responsibility?

If your home was constructed after 2010, and your property
contains any Post Construction Stormwater Management
(PCSM) BMPs, the developer willhave recorded details about
them with your property’s deed. State regulation requires
that the information recorded with the deed identifies the
PCSM BMP, provides for access to the BMPs for maintenance
and inspection purposes, and provides notice that the
responsibility for long-term operation and maintenance
of the PCSM BMP is a legal requirement that runs with the
property. You can view your property records at the Recorder
of Deeds office at your county courthouse to determine if
you are responsible for the maintenance of any BMPs.

If you are the person designated as the responsible-party for
operation and maintenance, you must ensure that the BMPs
continue to function properly and follow the maintenance
schedule provided by the developer and recorded with your
deed. The responsibility to maintain the BMPs includes the cost
of plants or material for upkeep or replacement. You should
have been provided a maintenance plan by the developer
if you're the first owner of the home. If your home was
constructed after 2010, you may need to check the property
records for information if you're not the first owner and didn't
receive the maintenance plan at the time of purchase.

If you’re not doing the necessary maintenance and required
documentation, you may be billed by your municipality for
the cost of having someone else do the work, or you could
face asummary offense and daily fine until the maintenance
work is complete.

If responsibility has been transferred to someone else, you
need to provide access for maintenance and inspection.
You also must leave any BMPs in place. For example, you
can’'t remove the vegetation of a rain garden, level it, and
plant lawn grass.



Downspout
Disconnection

What is it?

Traditionally, roof gutfter downspouts were
connected directly to underground storm
drain pipes. Disconnecting the downspout
allows the roof runoff to be managed right on
your property, not allowing it to pick up any
pollutants to carry downstream. Roof runoff can
be directed to grassy lawn areas, to rain barrels
and cisterns for reuse, or to an underground
sump for infiltration.

Rainbarrels and sumps are discussed separately.
This section describes maintenance of roof
runoff to a lawn area.

How does it work?

When the gutter downspout is furned and
allowed to drain into the yard, the stormwater
can be filtered by the grass and infiltrated into
the soil. Downspout disconnection reduces
stormwater volume by allowing it to be used
by plants (evapotranspiration) or infiltrated
into the soil.

How does a Homeowner maintain it?

Regularly:

* Maintenance for a downspout draining to a lawn area is
generally part of the typical yard maintenance.

= Mow the lawn in this area at the same time interval that
the rest of the yard is mowed.

= Check for bare spots and reseed if needed.

Additional Information:

& A splash guard or small pile of rocks may be needed at the
location where the water leaves the drain to slow the water
down and prevent erosion.

6 The downspout could be directed to a rain garden rather
than the lawn, in which case the Rain Garden maintenance
(page 9) should be followed.




Rain Gardens &
Small Bioretention

What is it?

A rain garden or bioretention area is a shallow
depression that will hold runoff. It is planted
with specially selected native vegetation that
will filter and use runoff, as well as increase
infiltration.

How does it work?

Rain gardens reduce the amount of runoff
and remove pollutants. As the water pools
in the depression, it can infiltrate deeper into
the soil, or be used by the vegetation through
evapotranspiration. The deep and dense root
system of perennial vegetation increases the
amount of water that infilirate as compared
to the shallow roots of lawn grasses. Even in
a larger event during which the rain garden
may overflow, runoff is still filtered through the
vegetation removing pollutants.

How does a Homeowner maintain it?

Twice a year:

= Vegetation needs to be checked to make sure that it’s
healthy. Any bare spots need to be replanted.

e Check the inflow area to make sure that there isn’t any
sediment building up. Remove any accumulated sediment.

= Mulch should be re-spread when erosion is evident and be
replenished as needed.

Annually:

= Perennial plants should be cut back if needed by species
type and any dead vegetation should be removed at the
end of the growing season.

Every Three Years:

= Apply mulch in the spring as needed to cover soil. Mulch
should be 1-3 inches deep. Do not use mulch to “fill-in”
the depression of the rain garden. That depression area is
needed for stormwater management.

Additional Information:

& While vegetation is being established in the first few years,
weeding may be required.

& If any plants die, they need to be replaced. Refer to the
Post-Construction Stormwater Management Plan for what
types of plants to use.

& During periods of extended drought, bioretention areas
may require watering.

& Rain gardens should be checked after large rain storms
to make sure that they are draining within 72 hours. If
water remains in the rain garden longer than 72 hours,
you could have mosquito problems, and should contact
your county conservation district for guidance on fixing or
replacing your rain garden.
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Rain Barrels & Cisterns

What is it?

Rain barrels and cisterns are away to disconnect
the downspout and save the stormwater for
other uses. Rain barrels are typically connected
to gutter downspouts and collect the runoff
from roofs. Cisterns are larger containers than
rain barrels but function the same way.

How does it work?

Rain barrels and cisterns capture runoff, hold it
for a period of fime and allow the water to be
used for different purposes.

The rain barrel or cistern will likely have an
overflow for when the barrelfills up during heavy
rainfall. There is typically a screen on the top
of the barrel or cistern where the water enters
the barrel to keep out leaves and other debris.
The screen also limits
mosquito activity in
the rain barrel if it is
not drained in three
(3) days.

D
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How does a Homeowner maintain it?

After Rain Events:

* Clean the screen by removing any leaves that could block
the flow of water into the barrel/cistern.

* Use the water in the barrel/cistern so that it's empty and
ready to collect runoff from the next rain.

Annually:

* Clean gutters to remove leaf debris that could clog the
barrel/cistern.

% Special Winter Needs:

* In the fall, empty the rain barrel/cistern before the water
could freeze.

* Rinse out the barrel/cistern to remove any accumulated
sediment.

= Do not reconnect the barrel/cistern until spring. During the
winter months, connect a piece of flexible gutter to the end
of the downspout and direct the outlet to a grassy area of
the yard.

Additional Information:

& Rain barrels and cisterns are great (and economical!) water
sources for watering plants. The spigot can fill a watering can
or be connected to a standard garden or irrigation hose.

& Safety note! The water in a rain barrel or cistern is not safe for
consumption without prior treatment.
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Dry Well

What is it?

Roof runoff can be directed through the
gutter downspout to an underground
dry well to be infiltrated without taking up
any surface yard space. Dry wells are also
sometimes called sumped downspouts.

How does it work?

Dry wells reduce stormwater volume by
allowing it to be infiltrated into the soil. The
water is held in the underground storage
facility and then can drain slowly into the
surrounding soil. The runoff drains from the
gutter into either a gravel filled pit or a
prefabricated plastic or concrete tank.
There may be a sump, or smaller chamber,
located before the gravel pit or tank. This
sump collects leaves and other debris to
prevent clogging of the dry well.

How does a Homeowner maintain it?

After storms with larger than 1 inch of rain:

* There is typically a screen where the downspout enters the
dry well. Clean the screen by removing any leaves that
could block the flow of water into the dry well.

* Inspect the sump for accumulation of sediment, trash, or
any other material. Remove any material that is in the
sump to prevent it from clogging the dry well.

Quarterly:

e There should be an above ground cap that allows
access to the dry well. Four times a year, view down the
access pipe to make sure that the dry well is not
accumulating sediment, trash, or other material. Over
time the accumulation of sediment or trash may be
vacuumed or may require excavation. Contact your
county conservation district for guidance on cleaning
out your dry well.

Annually:

* Clean gutters to keep leave debris out of the sump and
dry well.

Additional Information:

& After large rain events, check the access pipe to ensure that
the dry well is draining within 72 hours. If the drain times are
more than 72 hours, the dry well may need to be cleaned out
or replaced. Contact your county conservation district for
guidance on fixing or replacing your dry well.

14



Infiltration Trench How does a Homeowner

o maintain it?

What is it?

Infiltration frenches are essentially leaky pipes in astone- Protection:

filled french. Surface runoff or gutter downspouts can

be directed to infiltration trenches. * You should be careful fo not regularly drive over an

infilfration trench so as to not cause compaction or

How does it work? crush the perforated pipe.

An infilfration french contains a perforated pipe in a _

stone trench. It can be thought of as the opposite of a Annually:

French drain. In a French drain, water flows from the soil o

info a perforated pipe and away from the wet spot. For * |f the trench has an access pipe, it ShO.U|d be checked

an infiltration trench, stormwater runoff is directed into a annually to make sure that the french isn't clogged.

perforated pipe that is surrounded by gravel. The water

then drains out of the perforated pipe into the trench.

During small rain events with a small amount of Additional Information:

runoff, stormwater flows out of the pipe through the

perforations into the gravel and then into the soail. & Ponding of water on the surface over the trench

During larger storms that produce more runoff, some
stormwater will be stored in the stone trench, but water
will also flow through the pipe to a larger BMP or SCM.
Runoff that moves info the soil can help recharge

aquifers (ground water) and wells.

indicates that there is a problem with the tfrench and
you should contact your county conservation district for
guidance on fixing or replacing the infiltration french.




Pervious Pavements

What is it?

Pervious pavements are a modification to typical
pavement that allow water to drain through the
surface rather than run off it. Pervious pavements
include porous asphalt or porous concrete which
are poured over a gravel bed, or porous pavers on
uncompacted soil.

How does it work?

Stormwater drains through the pervious surface
and is temporarily held in the voids spaces of the
stfone bed. The stormwater is then able to slowly
drain into the underlying soil.

How does a Homeowner
maintain it?

Protection:

* The key to maintaining pervious pavements is to prevent
the surface from getting clogged.

* Planted areas near the pervious pavement should be
well maintained to prevent soil from washing into the
pavement. If you see a bare spot or eroded areq, it
should be replanted to prevent soil wash off.

* If soil does wash onto the pavement, it should be
immediately cleaned off before it gets ground into the
surface.

* It is very important to never apply a sealing coat. A
sealing coat over a pervious asphalt driveway or
walkway will clog all the openings and prevent water
from draining through it.

Biannually:

* The surface needs to be vacuumed twice a year with a
commercial cleaning unit to remove fine particles from
the surface.

% Special Winter Needs:

» Sand or cinders should not be used with pervious
pavement because the small particles will clog the
surface.

* Snow shoveling and plowing is fine, but be careful not
to scrape the surface.

e Salt can be used on pervious pavements, but nontoxic,
organic deicers or magnesium chloride-based
products are better than sodium chloride.




Vegetated Swale

What is it?

A vegetated swale is a wide, shallow channel,
planted with grass or shrubs. A swale conveys runoff
like a ditch, but a swale is much shallower and
wider than a typical drainage ditch. If the swale is
located on a steeper slope, rocks may be used to
prevent erosion.

How does it work?

The wide, shallow design of swales allows runoff
to flow more slowly than it would in a narrow,
deep ditch or in a pipe. Vegetated swales slow
runoff, promote infiliration, and filter pollutants
and sediment in the process of conveying runoff.
They can be used instead of conventional curb
and gutter.

How does a Homeowner
maintain it?
Regularly:

* If the vegetation in the swale is turf grass, mow the
swale when mowing the rest of the yard. Mow only
when swale is dry to avoid rutting.

 After rain events look for erosion, damage to
vegetation, or sediment accumulation. Reseed bare
areas and remove sediment.

Twice a Year:

* If the vegetation in the swale is larger perennial shrubs
and bushes, check to make sure that it's healthy. Any
bare spots need to be replanted.

* Look for any sediment build-up. Remove any
accumulated sediment.

Annually:

* Perennial plants should be cut back if needed by
species type, and any dead vegetation should be
removed at the end of the growing season.

Additional Information:

* While vegetation is being established in the first few
years, weeding may be required.

* Watering may be necessary during dry periods.

% Special Winter Needs:

* After the spring melt, remove any accumulated
antiskid material like sand. Replace any damaged

vegetation.

* |f driveway or sidewalk runoff is directed to the swale,
use nontoxic, organic deicing agents or magnesium
chloride-based liquid products (rather than sodium

hloride-based salts).




Amended Solls

What is it?

Much of the management of stormwater
relies on soil that can infiltrate runoff.
Disturbed soils that have been compacted
through construction activities or soils with
poor organic content can be restored and
amended through loosening the soil and
adding material like compost.

How does it work?

Little spaces between soil particles called
pores or voids allow water to both be
stored in the soil and move through the soll
as infiltration. When the soil is compacted
through the process of development,
the pores or void spaces are reduced.
Compaction of soil prevents water from
infiltfrating. Loosening the soil or tiling
can reduce compaction and increase
the soils ability to infiltrate runoff. Adding
organic material like compost, sand,
or manufactured soil media to the soll
increases the pore spaces in the soil, which
increases its ability to hold water.
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How does a Homeowner maintain it?

Protection:

* The key to maintaining amended soils is to protect
and preserve them.

* Compaction of the soil should be avoided. Don't use
as an extra parking area or storage for a recreational
vehicle.

* Amended soils that are a BMP can’t be removed. For
example, the area cannot to be converted to a patio
or other use that would prevent stormwater infiltration.

Regular Soil Amended Soll

There needs to be air spaces in between soil particles for water to be infiltrated.
Amended soils have increased air space, but these air spaces are lost if the soil is
compacted by heavy equipment or vehicle parking.
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Funding Acknowledgements

This publication was developed under Assistance Agreement No. CB-
96317101-5 awarded by the U.S. Environmental Protection Agency.
The views expressed in this document are solely those of the PQDEP
and EPA does not endorse any products or commercial services
mentioned in this publication.

Contact Information

Department of Environmental Protection Headquarters
Rachel Carson State Office Building

400 Market Street, Harrisburg, PA 17101

Phone: (717) 783-2300

Northeast Regional Office
2 Public Square, Wilkes-Barre, PA 18711-0790
24 Hour Emergency Number: (570) 826-2511

North-central Regional Office
208 West Third Street, Suite 10, Williamsport, PA 17701-6448
Main Number & 24 Hour Emergency Number: (570) 327-3636

Northwest Regional Office

230 Chestnut Street, Meadville, PA 16335
Business Hours: (814) 332-6945

After Hours: (800) 373-3398

Southeast Regional Office
2 East Main Street, Norristown, PA 19401
Main and 24 Hour Emergency Number: (484) 250-5900

South-central Regional Office

909 EImerton Avenue, Harrisburg, PA 17110
Business Hours: (717) 705-4700

24 Hour Emergency Number: (866) 825-0208

Southwest Regional Office
400 Waterfront Drive, Pittsburgh, PA 15222-4745
24 Hour Emergency Number: (412) 442-4000

Additional Resources

6 Landscaping with Native Plants.
www.dcnr.state.pa.us/forestry/plants/nativeplants/

& PA Stormwater Best Practices Manual (2006).
www.elibrary.dep.state.pa.us/dsweb/View/Collection-8305
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