


OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for ANTHEM ENERGY, LLC by
WINCHESTER ASSOCIATE, Inc for the REDLANDS BLVD AND HEMLOCK AVE PLAZA project.

This WQMP is intended to comply with the requirements of City of Moreno Valley for Ordinance No. 827 which
includes the requirement for the preparation and implementation of a Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a subsequent
owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance
and service contractors, or any other party (or parties) having responsibility for implementing portions of this
WQMP. At least one copy of this WQMP will be maintained at the project site or project office in perpetuity. The
undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned is aware that
implementation of this WQMP is enforceable under City of Moreno Valley Water Quality Ordinance (Municipal Code
Section 8.10).

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

Owner’s Signature Date
Chandresh Ravaliya President
Owner’s Printed Name Owner’s Title/Position

PREPARER'’S CERTIFICATION

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

Preparer’s Signature Date
Mariela Anguelov Vice President — Director of Engineering
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure: C75563
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Section A: Project and Site Information

PROJECT INFORMATION

Type of Project: Commercial

Planning Area: N/A

Community Name: N/A

Development Name: PEN18-0038/ LWQ21-0015
PROJECT LOCATION

Latitude & Longitude (DMS): Latitude 33.941667°/ Longitude -117.158333°
Project Watershed and Sub-Watershed: Santa Ana Rivers Watershed; San Jacinto Valley Sub-Watershed

Gross Acres: 7.94 ac Net Acres: 6.65 ac
APN(s): 488-310-012

Map Book and Page No.: Map book 11, pages 10 Records of San Bernardino County, California

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Gas/Commercial
Proposed or Potential SIC Code(s) 5541

Area of Impervious Project Footprint (SF) (total project area — on-site and off-site) 364,560 SF
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 146,825 SF
On-site 79,305 SF
Off-site 67,520 SF
Does the project consist of offsite road improvements? IZ Y [IN
Does the project propose to construct unpaved roads? |:| Y IZI N
Is the project part of a larger common plan of development (phased project)? [y XN
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 IZI N
If so, identify the Cell number: N/A

Are there any natural hydrologic features on the project site? |:| Y IZI N
Is a Geotechnical Report attached? IZ Y [IN
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) Soil type B
What is the Water Quality Design Storm Depth for the project? 0.69

A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In
N/Aaddition, 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.

Project Description

The proposed project will consist of a gas station, fast food eatery, associated improvements, and
undisturbed open spaces on 6.67 ac. The project site is a roughly L-shaped parcel located at the
southwest corner of Redlands Boulevard and Hemlock Avenue in the city of Moreno Valley. The
topography of the site is generally planar with a gentle fall to the southeast. The project is a portion of
Sections 2, T. 3S., R. 3W, SBM.

During the post-developed conditions the drainage pattern will be very similar. The northerly offsite
stormwater runoff will be intercepted northerly of Hemlock avenue and through a proposed 54” RCP
portion of MDP Line F-15 will be conveyed and discharged into the existing concrete drainage ditch.
Stormwater runoff accumulated from the westerly offsite and the undeveloped onsite areas will flow
westerly to the southeast property corner, where will be intercepted by the existing storm drain inlet and
discharged into the existing concrete drainage ditch along Redlands Blvd. The stormwater runoff
accumulated from the developed area intercepted by a system of storm drain inlets and through a
proposed 18” RCP storm drain will be discharged into the existing concrete drainage ditch along
Redlands Boulevard.

First flush and dry weather nuisance flows shall be routed through proposed structural LID BMPs located
along the easterly property line and underground detention/infiltration chambers (li,s = 2.5 in/h). Pre-
treatment unit shall be installed upstream of underground chambers (CDS Hydrodynamic Separator by
Contech or equivalent). All DMAs are treated to the maximum extent practicable as follow:

1. DMA 1, DMA Off-Site 1, and DMA Off-Site 3 will be treat by detention/infiltration Stormtech MC-
3500 Chambers or equivalent. Proposed are 80 chambers (5 rows X 16 chambers).
DMA 2 and DMA Off-Site 2 will be treated by Bio 1 (bioretention w/underdrain).
DMA Off-Site 4 will be treated by Bio 2 (bioretention w/underdrain).
DMA SR 1 is a self- retaining area.
DMA SR 2 drains to the self-retaining DMA SR 1.

6. DMA OS 1, DMA LS 1, and DMA LS 2 are self-treating areas.
The project site location is identified on the City of Moreno Valley Watershed Boundaries map (dated
May 23, 2017) as a project that must mitigate for hydromodification impact. Preliminary analysis shows
that the incorporated throughout the project site LID principles, BMPs, and detention/infiltration
chambers provide the required volume needed to mitigate the HCOC (2 year — 24 hour). For calcs see
Appendix 7. Further analysis will be performed during the final design phase.
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A.2 Identify Receiving Waters

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

Table A.1 Identification of Receiving Waters

Receiving Waters

EPA Approved 303(d) List
Impairments per

Designated
Beneficial Uses

Proximity to RARE
Beneficial Use

San Jacinto River (Reach 3) None AGR, GWR, REC1, REC2, WARM, WILD, Not a water body
MUN classified as RARE

Canyon Lake Nutrients MUN, AGR, GWR, REC1, REC2, WARM, Not a water body

(Aka: San Jacinto River Reach 2) WILD classified as RARE

San Jacinto River (Reach 1) None MUN, AGR, GWR, REC1, REC2, WARM, Not a water body

WILD

classified as RARE

Lake Elsinore Nutrients, Organic REC1, REC2, WARM, WILD, MUN Not a water body
Enrichments/Low Dissolved classified as RARE
Oxygen, PCBs, Unknown
Toxicity, DDT
Temescal Creek (Reach 6) None GWR, REC1, REC2,WARM, WILD, MUN Not a water body
classified as RARE
Temescal Creek (Reach 5) None AGR, GWR, REC1, REC2, WARM, WILD, 22 miles
RARE, MUN
Temescal Creek (Reach 4) None AGR, GWR, REC1, REC2, WARM, WILD, 28 miles
RARE
Temescal Creek (Reach 3) — None AGR, IND, GWR, REC1, REC2, WARM, Not a water body
Lee Lake WILD, MUN classified as RARE
Temescal Creek (Reach 2) None AGR, IND, GWR, REC1, REC2, WARM, Not a water body
WILD, MUN classified as RARE
Temescal Creek (Reach 1) None REC1, REC2, WARM, WILD Not a water body

classified as RARE

Santa Ana River (Reach 3) Copper, Lead, Indicator AGR, GWR, REC1,REC2, WARM, WILD, 47 miles
Bacteria RARE, MUN

Prado Basin pH REC1,REC2, WARM, WILD, RARE, MUN 49 miles
Management Zone
Santa Ana River (Reach 2) Indicator Bacteria, AGR, GWR, REC1,REC2, WARM, WILD, 68 miles

RARE, MUN
Santa Ana River (Reach 1) None REC1,REC2, WARM, WILD, MUN Not a water body

classified as RARE

Tidal Prism of Santa Ana River None REC1,REC2, COMM, WILD, RARE, MAR, 77 miles
(to within 1000' of Victoria MUN
Street) and Newport Slough
Pacific Ocean Nearshore Zone None IND, NAV, REC1,REC2, COMM, WILD, 78 miles

RARE, SPWN, MAR, SHEL, MUN
Pacific Ocean Offshore Zone None IND, NAV, REC1,REC2, COMM, WILD, 80 miles

RARE, SPWN, MAR, MUN




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

Table A.2 Other Applicable Permits

City of Moreno Valley Building Permit

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

City of Moreno Valley Grading Permit IZI Y [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.




Section B: Optimize Site Utilization (LID Principles)

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

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

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

Site Optimization

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

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

Yes - During the post-developed condition the drainage patterns of the project site will remain the same.
Did you identify and protect existing vegetation? If so, how? If not, why?

No - There is no existing vegetation on the area that is going to be developed.

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

No - The site was previously graded, therefore the natural infiltration capacity was previously
compromised.

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

-10 -



Yes — The proposed commercial development (gas station and retail store) was designed to meet the min
number of parking spaces required per 2019 CBC. An impervious sidewalk was proposed along only one
side of the building.

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

Yes - All roof drains shall be directed to landscaped areas where it is feasible. The site will be precisely
graded in the way that the impervious sidewalks drain toward pervious areas where it is feasible.

-11 -



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

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)*? Area (Sq. Ft.) DMA Type
DMA 1 Concrete, Ornamental Landscape 78,320 | Type “D”
DMA 2 Roof, Ornamental Landscape 23,775 | Type “D”
DMAOS1 Natural 176,240 | Type “A”
DMALS1 Ornamental Landscape 3,970 | Type “A”
DMA LS 2 Ornamental Landscape 4,300 | Type “A”
DMA Off-Site 1 Asphalt/Concrete, Ornamental Landscape, 12,500 | Type “D”
Decomposed Granite
DMA Off-Site 2 Asphalt/Concrete, Ornamental Landscape, 36,455 | Type “D”
Decomposed Granite
DMA Off-Site 3 Asphalt/Concrete 15,535 | Type “D”
DMA Off-Site 4 Asphalt/Concrete 4,670 | Type “D”
DMA Off-Site SR 1 Gravel 2,935 | Type “B”
DMA Off-Site SR 2 Asphalt 5,860 | Type “C”

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)
DMAOS 1 176,240 Left in natural state none

DMALS 1 3,970 Ornamental Landscape Dripping / Sprinkles
DMA LS 2 4,300 Ornamental Landscape Dripping / Sprinkles

-12 -



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

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

Area Storm

(square Depth Required Retention Depth
DMA e feet) (inches) [C] from Table C.4 =[(inches)
Name/ ID [surface type  [[Al (B] DMA Name / ID[(C] (D]
DMA DMA
Off-Site |GRAVEL 2,935 0.69 |Off-Site 5860 2.1
SR 1 SR 2

[B] - [C]
[D] = [B] +

The retention depth of the proposed 6” layer of %” gravel is: 40% voids x 6” gravel depth= 2.4”,
which exceeds the retention depths of 2.1” required for DMA off-Site SR 1.

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

DMA Receiving Self-Retaining DMA
o 8 .
Py 1) B o S c
£ o © RIS o -3 Area (square]
© o = o+ o 0 5
= = g 59 £ © [Product feet) Ratio
< = PN ==
Z A g 5 |8 [C1=[AIX[B] [DMAname/iD  |[D] [€1/[D]
DMA 5,860 AC 1 5,860 |DMA 2,935 1.99<2
Off-Site Off-Site SR 1
SR 2

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

DMA Name or ID

BMP Name or ID

DMA 1

Infiltration Chambers

DMA 2

Bio 1 - Bioretention BMP w/underdrain

DMA Off-Site 1

Infiltration Chambers

DMA Off-Site 2

Bio 1 - Bioretention BMP w/underdrain

DMA Off-Site 3

Infiltration Chambers

DMA Off-Site 4

Bio 2 - Bioretention BMP w/underdrain

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

D.1 Infiltration Applicability

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

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

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

Geotechnical Report

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

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

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

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

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

...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of 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.
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D.2 Harvest and Use Assessment

Please check what applies:

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

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

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

Volume will be infiltrated or evapotranspired.

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

Irrigation Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: 4825 sf + 17965 sf = 22790 sf =0.52 AC (DMA 1 & DMA 2)
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: 73495 sf + 5130 sf = 78625 sf = 1.80 AC (DMA 1 & DMA 2)

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

Enter your EIATIA factor: 1.27

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: 1.27 x 1.80 ac = 2.29 AC

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)

2.29 AC | 0.52 AC

The project is not feasible for harvesting stormwater runoff for irrigation use.
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Toilet Use Feasibility
Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:

Step 1: 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: 6
Project Type: Commercial

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

Total Area of Impervious Surfaces: 0.12 AC (roofs)

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

Enter your TUTIA factor: 148

Step 4:  Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.

Minimum number of toilet users: 148 x 0.12 = 18

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

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

18 |6

The project is not feasible for harvesting stormwater runoff for toilet use.

Other Non-Potable Use Feasibility

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

N/A

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

Average Daily Demand: N/A

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
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Step 3:

Step 4:

Step 5:

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-
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:

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.
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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
(Alternative
DMA Name/ID 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment Compliance)
DMA 1 X [] [ ] [ ] []
DMA 2 [ [ ] X [] []
DMA X ] [] [] []
Off-Site 1
DMA L] [] X [] []
Off-Site 2
DMA X ] [] [] []
Off-Site 3
DMA L] [] X [] []
Off-Site 4

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.

LID BMPs are feasible for DMA 1 & DMA 2, DMA Off-Site 1, 2, 3, and 4.
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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 Veumpe worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vemp Using
a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook
or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below
to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the

table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA DMA
Area Post-Project | Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff Enter BVIP Name / Identifier Here
Type/ID feet) Type Fraction, I+ | Factor Factor
(A] (B] [C] [A] x [C]
DMA 8100 ac/conc 1 0.89 7225.2
Off-Site 1
AC/conc
Pvmt
DMA 1275 ornamental 0.1 0.11 140.8
Off-Site 1 landscape Propos
LDSCP ed
DMA 3125 dg 0.4 0.28 874.1 Volume
Off-Site 1 Design on
DG trail Storm | Design Capture | Plans
DMA 1 73495 ac/conc 1 0.89 65557.5 | Depth | Volume,  Vswmpe | (cubic
AC pvmt (in) (cubic feet) feet)
DMA 1 4825 ornamental 0.1 0.11 533
LDSCP landscape
DMA 15535 ac/conc 1 0.89 13857.2
Off-Site 3
AC Pvmt
Ar=30A] =) | | = P2 )
106355 88187.8 | 0.69 5070.8 5140

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
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Table D.4 DCV Calculations for LID BMPs

DMA DMA

Area Post-Project | Effective DMA Areas Xx
DMA (square | Surface Impervious | Runoff | Runoff Enter BVMIP Name / Identifier Here
Type/ID feet) Type Fraction, Is | Factor Factor

(A] (B] [C] [A] x [C]
DMA 33665 ac/conc 1 0.89 30029.2 Propos
Off-Site 2 ed
Ac/Conc Volume
Pvmt Design on
DMA 2790 ornamental | 0.1 0.11 308.2 Storm | Design Capture | Plans
Off-Site 2 landscape Depth | Volume,  Vawmp | (cubic
LDSCP (in) (cubic feet) feet)
DMA 2 680 ac/conc 1 0.89 606.6
Conc Path
DMA 2 5130 roofs 1 0.89 4576
Roof
DMA 2 17965 ornamental | 0.1 0.11 1984.4
LDSCP landscape

Al =) |E | =P

60230 37504.4 | 0.69 2156.5 2500

Table D.5 DCV Calculations for LID BMPs
Post- DMA

DMA Area | Project Effective DMA Areas Xx
DMA (square Surface Impervious | Runoff | Runoff Enter BVIP Name / Identifier Here
Type/ID feet) Type Fraction, Is | Factor Factor

(A] (B] [C] [A] x [C]
DMA 4360 ac/conc 1 0.89 3889.1 Propos
Off-Site 4 ed
AC/conc Volume
pvmt Design on
DMA 310 Ornam 0.1 0.11 34.2 Storm | Design Capture | Plans
Off-Site 4 landscape Depth | Volume,  Vawmp | (cubic
LDSCP (in) (cubic feet) feet)

Ar=SA] =) | | = P2 )

4670 3923.3 0.69 2256 229.5
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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 -

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

N/A- 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 E (including all tables) is not required to be completed.

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

Table E.1 Potential Pollutants by Land Use Type

Priority Development|General Pollutant Categories
Project  Categories  and/or . Toxic .
Project Features (check those m%?c?:s Metals  |Nutrients |Pesticides |Organic Sediments E:;absrri]s & 8:'|ease 3
that apply) Compounds
Detached Residential
Development P N P P N P P P
i L L L L L GO G
O eveioamant ol po e o |pw  |p® p@) P |p
O éﬁgoprr;otlve Repair N p N N p(.5) N p =)
Restaurants
O (>5,000 t?) P N N N N N P P
Hillside Development
O (55,000 ft2 P N P P N P P P
Parking Lot
[] Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern [ [ O O O u 0 u
P = Potential

N = Not Potential

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

@) A potential Pollutant is land use involving animal waste

@ Specifically petroleum hydrocarbons

®) Specifically solvents

®) Bacterial indicators are routinely detected in pavement runoff
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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%

20btain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

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

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X
DMA (square | Surface | Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] [C] [A] x [C]
N/A
Minimum Proposed
Design Volume
Capture Total Storm | or Flow
Design | Volume or | Water on Plans
Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction | feet or
(in) feet or cfs) cfs)
A - [DIx[E]
SIA] =01 6| [F] = | FIXEHD |

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

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

Guidance Document

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

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

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

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

Table E.4 Treatment Control BMP Selection

Selected Treatment Control BMP | Priority  Pollutant(s) of | Removal Efficiency
Name or ID! Concern to Mitigate? Percentage?
N/A

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.

-24-



Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

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

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

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

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

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

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

Appendix 7.
Table F.1 Hydrologic Conditions of Concern Summary
2 year — 24 hour
Pre-condition Post-condition % Difference
Time of INSERT VALUE INSERT VALUE INSERT VALUE
Concentration
Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE

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

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

F.2 HCOC Mitigation

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

a.

b.

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

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

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

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

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

1.

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

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

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

Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs
may also be required as a condition of a use permit or other revocable Discretionary Approval for use
of the site.
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Table G.1 Permanent and Operational Source Control Measures

Potential Sources of
Runoff pollutants

Permanent Structural Source Control BMPs

Operational Source Control BMPs

On-site storm drain
inlets

e Stencil inlet structures per City of
Moreno Valley Std. MVFE-300B-0, Note 13.

e Maintain and periodically repaint or
replace inlet markings.

® Provide stormwater pollution prevention
information to new site owners, lessees, or
operators. See applicable operational BMPs
in Fact Sheet SC-44, “Drainage System

® Maintenance” provided in Appendix 10:
Educational Materials.

e 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 drain.”

Need for future
indoor & structural
pest control

® Incorporate building design features that
discourage entry of pests:

e For Foundations and Slabs: use corrosion
resistant, pest-resistant mesh on crawl
space vents: foundation vents should be at
least 6 inches above finish ground level;
pour concrete patios as part of the main
slabs to minimize entry of pests via joints; if
slab joints are necessary, consider termite
barriers; use epoxy sealants, or mesh
barriers, or sand barriers for utility breaks.
e For Siding: use non-wood siding options;
use high quality caulks and sealants; siding
and stucco should begin at least six inches
above soil level.

e For Lighting: use bird-resistant light
fixtures.

e Use gutters with downspouts; use flap
valves or mesh on downspouts to prevent
rodents from entering downspouts.

e Use metal mesh to prevent animal access
under sheds, decks, and porches.

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

Provided “Pest Prevention
Guidelines in Appendix 10.

by Design”

Landscape/
Outdoor
Use

Pesticide

Final landscape plans will accomplish all of
the following.

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

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

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

e Maintain landscaping using minimum or no
pesticides.

e See applicable operational BMPs in “What
you should know for...Landscape and
Gardening” provided in Appendix 10:
Educational Materials.

e Provide IPM information to new owners,
lessees, and operators.
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e To insure successful establishment, select
plants appropriate to site soils, slopes,
climate, sun, wind, rain, land use, are
movement, ecological consistency, and
plant interactions.

Food service

Will be included in FFWQMP

Will be included in F-WQMP

Refuse area

e Outdoors Waste and Recycling enclosures
with masonry walls and roofs will be
constructed per City of Moreno Valley
standards and architectural plans.

® Signs “Do not dump hazardous materials
here” or similar will be posted on or near the
bins.

e OQOutdoors trash receptacles will be
provided at the common open space areas.

® Provide adequate number of trash
receptacles and bins.

® Inspect receptacles and bins regularly;
repair or replace leaky receptacles and bins.
Keep bins covered.

® Prohibit/ prevent dumping of liquid or
hazardous waste. 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” provided in Appendix 10.

e Car wash area is not proposed on-site

Vehicle and n/a
equipment cleaning | Car washing shall be prohibited.
Vehicle/Equipment | @  Vehicle equipment repair and | n/a

Repair and

Maintenance

maintenance indoors and outdoors shall be
prohibited.

Fire Sprinkler Test
Water

e Fire sprinkler water shall drain to the
sanitary sewer.

® See Fact Sheet SC-41, “Building and
Grounds Maintenance” provided in Appendix
10.

Miscellaneous Drain

Roofing, Gutters
and Trim

- condensate drain
lines

- rooftop
equipment

-roofing, gutters,
and trim

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

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

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

Plazas, sidewalks,
and parking lots.

e Sweep sidewalks, and parking lots regularly
to prevent accumulation of litter and debris.

Collect debris from pressure washing to
prevent entry into the storm drain system.
Collect washwater containing any cleaning
agent or degreaser and discharge to the
sanitary sewer not to a storm drain.
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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 - Interim Condition

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

Infiltration | Underground Conceptual Grading Plan 33.941667°/ -117.158333°

Chambers | Infiltration Chambers

Bio 1 North of Redlands Conceptual Grading Plan 33.941667°/ -117.158333°
Blvd entrance/exit

Bio 2 South of Redlands Conceptual Grading Plan 33.941667°/ -117.158333°
Blvd entrance/exit

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: Operation, Maintenance and Funding will be provided by Anthem Energy, LLC
(development’s owner)

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

[y XIN

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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LEGAL DESCRIPT/ION

PROPOSED
MULTI-USE TRAIL

LOT 1 IN BLOCK 30 OF MAP NO.

1 OF BEAR VALLEY AND ALESSANDRO DEVELOPMENT

CO., IN THE COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, AS PER MAP RECORDED IN
BOOK 11 PAGE 10 OF MAPS, IN THE OFFICE OF THE COUNTY RECORDER OF SAN
BERNARDINO COUNTY, CALIFORNIA, TOGETHER WITH THOSE PORTIONS OF HEMLOCK
AVENUE AND REDLANDS BOULEVARD WITHIN SAID BLOCK LYING EASTERLY OF THE
NORTHERLY PROLONGATION OF THE WEST LINE OF SAID LOT AND NORTHERLY OF THE
EASTERLY PROLONGATION OF THE SOUTH LINE OF SAID LOT.

EXCEPT THOSE PORTIONS OF LOT 1 AND OF REDLANDS BOULEVARD IN SAID BLOCK

DESCRIBED AS FOLLOWS:

BEGINNING AT THE INTERSECTION OF THE SOUTH LINE OF SAID LOT 1, WITH THE
WEST LINE OF REDLANDS BOULEVARD, 120 FEET WIDE AS SHOWN ON SAID MAP;
THENCE ALONG SAID SOUTH LINE SOUTH 89°51'40” WEST, 83.78 FEET, THENCE NORTH
9°26'38" WEST, 122.31 FEET, THENCE NORTHERLY 182.01 FEET ALONG A TANGENT
CURVE, CONCAVE SOUTHEASTERLY WITH A RADIUS OF 105 FEET, THROUGH AND
ANGLE OF 99°18°57” TO A POINT ON SAID WEST LINE OF REDLANDS BOULEVARD,
DISTANT ALONG SAID WEST LINE NORTH 0°07°41" WEST 243.28 FEET FROM THE POINT
OF BEGINNING; THENCE NORTH 89°52'19” EAST 60.00 FEET TO THE CENTER LINE OF
SAID REDLANDS BOULEVARD; THENCE SOUTH 0° 07°41” EAST 243.28 FEET ON SAID
CENTERLINE; THENCE SOUTH 89°52°19” WEST 60.00 FEET TO THE POINT OF

BEGINNING.

ALSO EXCEPT THEREFROM, THAT PORTION OF SAID LAND, DESCRIBED AS FOLLOWS:

COMMENCING AT THE CENTERLINE INTERSECTION OF HEMLOCK AVENUE AND REDLANDS
BOULEVARD AS SHOWN ON PARCEL MAP NO. 9355, FILED IN BOOK 47, PAGE 39 OF
PARCEL MAPS, RECORDS OF SAID RIVERSIDE COUNTY;

THENCE SOUTH 89°52'19” WEST, ALONG SAID CENTERLINE OF HEMLOCK AVENUE, A
DISTANCE OF 60.00 FEET TO THE INTERSECTION WITH WITH THE NORTHERLY
PROLONGATION OF THE WESTERLY RIGHT OF WAY OF SAID REDLANDS BOULEVARD
AND THE TRUE POINT OF BEGINNING;

THENCE SOUTH 0°07°41” EAST, ALONG SAID PROLONGATION AND WESTERLY RIGHT OF
WAY, A DISTANCE OF 290.00 FEET;

THENCE LEAVING SAID RIGHT OF WAY, AND PARALLEL WITH SAID CENTERLINE OF
HEMLOCK AVENUE SOUTH 89°52’19” WEST, A DISTANCE OF 250.00 FEET;

THENCE PARALLEL WITH SAID WESTERLY RIGHT OF WAY, NORTH 0°07°41” WEST, A
DISTANCE OF 290.00 FEET TO SAID CENTERLINE OF HEMLOCK AVENUE;

THENCE NORTH 89°52'19” EAST, ALONG SAID CENTERLINE OF HEMLOCK AVENUE, A
DISTANCE OF 250.00 FEET TO THE TRUE POINT OF BEGINNING.
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data

- Infiltration Feasibility Investigation (Dated: November 12, 2020)
- Preliminary Geotechnical Investigation (Dated: August 09, 2017)
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INFILTRATION FEASIBILITY INVESTIGATION
PROPOSED COMMERCIAL DEVELOPMENT
APN 488-310-012
MORENO VALLEY, CALIFORNIA

PROJECT NO. 13358.11
NOVEMBER 12, 2020

Prepared For:
Anthem Oil, Inc.
2640 Camino Del Sol
Fullerton, California 92833

Attention: Mr. Chandresh Ravaliya



November 12, 2020

Anthem Qil, Inc. Project No. 13358.11
2640 Camino Del Sol
Fullerton, California 92833

Attention :  Mr. Chandresh Ravaliya

Subject: Infiltration Feasibility Investigation, Proposed Commercial Development, APN
488-310-012, Moreno Valley, California.

LOR Geotechnical Group, Inc., is pleased to present this report summarizing the results
of our double-ring infiltrometer tests recently conducted within the proposed commercial
development located at APN 488-310-012. The conceptual grading plan for this project
indicates the construction of an approximate 4,000 square foot detention/retention system
and infiltration area (Winchester Associates, Inc., 2020). The purpose of this investigation
was to test and report the results of the infiltration characteristics of the soils underlying the
proposed infiltration area.

PROJECT CONSIDERATIONS

Information provided to this firm indicates that the southeastern portion of the site will be
used for the infiltration of onsite runoff waters. The location of the proposed system is
indicated on the plan provided (Winchester Associates, Inc., 2020). A depth of 11 feet was
provided for the bottom of the system. This firm previously conducted a preliminary
geotechnical investigation which included shallow infiltration testing in 2017. Our previous
investigation included advancing 6 exploratory borings to depths of approximately 21.5 to
51.5 feet and excavating 4 exploratory trenches to depths of approximately 14 to 14.5 feet.
In brief summary, removals of the upper 5 to 7 feet due to hydro-collapsible soils was
recommended. Due to this condition, infiltration within the upper 7 feet was not
recommended. At that time, 2 infiltration tests were conducted at a depth of approximately
3 feet.

The location of the project area as it lies within its regional setting is indicated on the Index
Map, Enclosure A-1, located in Appendix A.

SUBSURFACE CONDITIONS

Subsurface conditions were explored by excavating an exploratory trench to a depth of
approximately 15 feet within the area currently proposed for infiltration.



Anthem Qil, Inc. Project No. 13358.11
November 12, 2020

The conditions encountered were logged by a geologist from this firm. Our exploratory
trench indicated that the site is underlain by alluvial materials which are locally covered by
a 1-foot layer of fill/topsoil. The alluvial materials encountered were noted to generally
consist of a variable thickness of silty sand and well graded sand with gravel. Our
preliminary geotechnical investigation indicates similar soil conditions, however, the alluvial
materials encountered also consisted of sandy silt and poorly graded sand with silt (LOR,
2017). The details of our investigation are shown on the trench log presented as Enclosure
B-1, located in Appendix B. For reference, boring logs B-2 and B-6 from our previous
investigation are also included as Enclosures B-2 and B-3, located in Appendix B.

Groundwater was not encountered in our exploratory trench as advanced to a depth of
approximately 15 feet. Based on information gathered from our preliminary geotechnical
investigation, groundwater is anticipated to lie on the order of 200 feet beneath the site
(LOR, 2017).

INFILTRATION TESTING AND TEST RESULTS

A total of 2 double ring infiltration tests were conducted at the requested locations
approximately illustrated on the enclosed Site Plan, Enclosure A-2, located in Appendix A.
The testing was conducted at the bottom of the proposed system at a depth of
approximately 11 feet below the existing ground surface as requested.

A 12-inch diameter steel casing (ring) was installed within the center of each test location,
with a 24-inch diameter steel ring centered around it. Each ring was imbedded
approximately 3 inches. These rings extended approximately 17 inches above the bottom
of each test location. Each test location was tested immediately after the rings were
installed by filling both the inside and outside rings and maintaining a water level to a depth
of approximately 2 inches above the ground surface. Water was then metered into the test
hole to maintain this water level within both rings. The volume of water used in a given time
period was recorded at various time intervals to establish the infiltration rate of water within
the inner ring.

The infiltration rate is measured as the drop in water level compared to the permeability
of the bottom surface area soils in the bottom of the test hole. If a ring is not used, the
water column in the test hole is allowed to seep into both the bottom and sidewalls of the
hole, for which the drop in water level must be corrected and reduced for the volume of
water seeping into the sidewall and for the diameter of the test hole. As described above,
the tests described herein were conducted using a 12-inch diameter inner ring and 24-inch
diameter outer ring.

LOR GEOTECHNICAL GROUP, INC.



Anthem Qil, Inc. Project No. 13358.11
November 12, 2020

The test holes were found to have the following measured clear water infiltration rates:

Infiltration Test No. Depth (ft.)* Clear Water Infiltration Rate** (inches/hour)
DRI-3 11 25
DRI-4 11 2.5

* below existing ground surface
** average of final 4 readings rounded to the nearest tenth

The results of our double ring infiltrometer tests are attached as Enclosures C-1 and C-2,
located in Appendix C.

CONCLUSIONS

Based upon our field investigation and infiltration test data, infiltration appears feasible at
the locations and depths tested. An average clear water absorption rate of 2.5 inches per
hour appears to be applicable for the planned infiltration area to be placed at 11 feet in the
locations tested. An appropriate factor of safety should be applied as stated within the
Riverside County Flood Control and Water Conservation District Design Handbook for Low
Impact Development Best Management Practices (2011).

To ensure continued infiltration capability of the infiltration area, a program to maintain the
facility should be considered. This program should include periodic removal of accumulated
materials, which can slow the infiltration and decrease the water quality. Materials to be
removed from the basin areas typically consist of litter, dead plant matter, and soil fines
(silts and clays). Proper maintenance of the system is critical. A maintenance program
should be prepared and properly executed. At a minimum, the program should be as
outlined in the Riverside County Flood Control and Water Conservation District Design
Handbook for Low Impact Development Best Management Practices (2011).

The program should also incorporate the recommendations contained within this report,
recommendations from our preliminary geotechnical report (LOR, 2017), and any other
jurisdictional agency requirements. As noted within our previous report (LOR, 2017),
infiltration is not recommended within the upper 7 feet of on-site soil.

LOR GEOTECHNICAL GROUP, INC.
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PROJECT: APN 488-310-012, MORENO VALLEY, CALIFORNIA | PROJECT NO: 13558.11
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DATE: NOVEMBER 2020

LLOR Geotechnical Group, Inc.

SCALE:

1" =2000'




&

dlnala

IDRI-3] DRI-4|

Legend

(Locations Approximate)

Map Symbols
-$- B-6 - Exploratory Boring Location (LOR, 2017)

'¢' DRI-4 - Double-Ring Percolation Test Location

.*. T-5 - Exploratory Trench Location

SITE PLAN

APN 488-310-012, MORENO VALLEY, CALIFORNIA | PROJECT NO:

PROJECT:

CLIENT:

21288

o | <| | 3

Yo} N

™ x| 0

9 w | =
m
=
|
>
(@)
2
i

@

]

n ..
O] .. | w
| w | 2
Ol | <
Z | <] O
wl|aol]lw
@)

Z

=]

@]

=

L

T

|_

Pz

<

LOR Geotechnical Group, Inc.




TEST DATA

LOG OF TRENCH T-5

DEPTH IN FEET
LITHOLOGY
U.S.CS

DESCRIPTION

>

| SM | @ 0 feet, FILL/TOPSOIL: SILTY SAND, trace gravel (to 1/2"),

- approximately 10% coarse grained sand, 25% medium
grained sand, 40% fine grained sand, 25% silty fines, light
brown, loose.

@ 1 foot, ALLUVIUM: SILTY SAND, trace gravel (to 1/2"),
approximately 5% coarse grained sand, 30% medium grained
sand, 40% fine grained sand, 25% silty fines, light brown,
dry, some pinhole and slightly larger porosity.

@ 3 feet, becomes slightly more dense, slight increase in
moisture, remains porous, some root hairs, slightly sandier.

10

@ 11 feet, WELL GRADED SAND with GRAVEL,
approximately 20% gravel (to 1 1/2""), approximately 25%
coarse grained sand, 25% medium grained sand, 25% fine
grained sand, 5% silty fines, gray, dry.

15

END TRENCH @ 15'

Fillto 1'

No caving

No groundwater
No bedrock

PROJECT: Proposed Commercial Development PROJECT NUMBER: 13358.11
CLIENT: Anthem Oil, Inc. ELEVATION:

DATE EXCAVATED: November 2, 2020
LLOR GEOTECHNICAL GROUP INC. | EQUIPMENT: Case S80N

L BUCKET W.: 30" ENCLOSURE: B-1 )




TEST DATA
n
I Z
7| B < < = > @
2 2z |8 5 | B |8
S .21z|5.| |22 £ 2|4 LOG OF BORING B-2
X
= A7 | = | BT ag| £ |€]4
e z S| B > S |E|”P
g 2|8 |5 = S | =
A M i‘é 3 A «
0 S| = DESCRIPTION
| SM | @ 0 feet, FILL/TOPSOIL: SILTY SAND, approximately 5%
coarse grained sand, 20% medium grained sand, 50% fine
grained sand, 25% silty fines, tan, dry, loose.
4 8.5 113.6 I
S 3 7.5 99.8 11| ML | @S feet, ALLUVIUM: SILTY SAND/SANDY SILT, trace
1| SM gravel to 1/2", approximately 5% coarse grained sand, 10%
: medium grained sand, 35% fine grained sand, 50% silty
L fines, yellow brown, damp.
9 6.1 120.3 | SM'| @ 7 feet, SILTY SAND, approximately 10% coarse grained
sand, 20% medium grained sand, 30% fine grained sand,
40% silty fines, red brown, damp.
10 15 2.8 115.3 Z @ 10 feet, POORLY GRADED SAND with SILT,
Z approximately 15% coarse grained sand, 25% medium
Z grained sand, 50% fine grained sand, 10% silty fines, yellow
é brown, dry.

47 1.7 1224 @ 12 feet, WELL GRADED SAND, approximately 25% coarse
grained sand, 25% medium grained sand, 45% fine grained
sand, 5% silty fines, yellow brown, dry.

15753 1.5 123.0 I
20 36 8.7 123.5 @ 20 feet, SANDY SILT, approximately 10% medium grained
sand, 25% fine grained sand, 65% silty fines, red brown,
damp, some thin calcite stringers.
END OF BORING
Fill to 2'
No groundwater
No bedrock
25
PROJECT: Proposed Commercial Development PROJECT NUMBER: 13358.1
CLIENT: Anthem Qil, Inc. ELEVATION:
DATE DRILLED: July 13,2017
LOR GEOTECHNICAL GROUP INC. | EQUIPMENT: Mobile B61
HOLE DIA.: 8" ENCLOSURE: B-2

\.




TEST DATA
w
Z
= |75}
2 2|tz c | & |3
= %) ;
| <3| E | 82 Zs| £ 8|4 LOG OF BORING B-6
[0 x .
= 27 | £ | BT eS| £ [
e S| B > S | E| P
5 9| 8|5 x < |5
o m % g o %)
0 alll B DESCRIPTION
SM | @ 0 feet, FILL/TOPSOIL: SILTY SAND, approximately 10%
coarse grained sand, 25% medium grained sand, 40% fine
grained sand, 35% silty fines, tan, dry, loose.

8 4.1 98.9 ‘ ML | @ 2 feet, ALLUVIUM: SANDY SILT, approximately 15%
medium grained sand, 20% fine grained sand, 65% silty
fines, yellow brown, dry, some pinhole and slighlty larger
porosity, trace roothairs.

S 9 5.9 116.1 I @ S feet, contains thin calcite stringers, no roothairs.

7 2 8.1 102.8 ‘| SM | @ 7 feet, SILTY SAND, trace gravel to 1/2", approximately 5%
coarse grained sand, 5% medium grained, 70% fine grained
sand, 20% silty fines, yellow brown, damp.

10 9 93 100.8 I @ 10 feet, becomes slightly coarser grained.

8 2 104 97.2 I @ 12 feet, becomes red brown.

15 15 7.9 118.6 @ 15 feet, SILTY SAND, approximately 5% coarse grained
sand, 20% medium grained, 45% fine grained sand, 30%
silty fines with trace clay, red brown, moist.

2057 48 116.4 I

END OF BORING

Fill to 2'

No groundwater

No bedrock

25
PROJECT: Proposed Commercial Development PROJECT NUMBER: 13358.1
CLIENT: Anthem Qil, Inc. ELEVATION:
DATE DRILLED: July 13,2017

LOR GEOTECHNICAL GROUP INC. | EQUIPMENT: Mobile B61

HOLE DIA.: 8"

ENCLOSURE: B-3

\.




DOUBLE RING INFILTROMETER TEST DATA

Project: APN 488-310-012 Client: Anthem Oil, Inc. Infiltration Rate vs Time
Project No.: 13358.11 Test Date: November 3, 2020 6
Soil Classification: (SM) Silty sand Test Hole No.: DRI-3 E . —
Depth of Test Hole: 11.0 ft. Test Hole Diameter: 12 in. inner, 24 in. annular % 4l
Liquid Used: Tap Water Date Excavated: November 2, 2020 g, /; %5\% —e— Inner Ring
Area of Rings: Inner = 0.785 ft* , Annular 2.36 ft° pH: 7.8 % 2 // —#— Outer Ring
Tested By: Andrew L. Depth of Water in Rings: 2.0in. Z 1 /
Liquid Level = o/ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Maintained Using: Vacuum Seal Ring Penetration: 3.0in. 0 15 30 45 s 105 135 165 195
Depth to Water Table: 200 ft. Time (min)
TEST PERIOD
WATER USED INFILTRATION INFILTRATION
INNER ANNULAR SPACE (Ibs.) WATER USED (gal) RATE (gal/sf.day) RATE (in/hr) LU
TRIAL
NO TIME TOTAL TIME TOTAL TEMP REMARKS
' (°F)
TIME INTERVAL ELASPED TIME INTERVAL ELASPED inner annular inner annular inner annular inner annular
. TIME . TIME space space space space
(minutes) . (minutes) .
(minutes) (minutes)
S 9:05 9:05 64
1 = 920 15 15 920 15 15 4.17 16.13 0.501 1.936 61.2 78.8 4.1 5.3 )
S 9:20 9:20 64
2 £ 935 15 30 935 15 30 3.41 12.62 0.409 1.515 50.1 61.6 3.4 4.1 56
S 9:35 9:35 66
3 £ 950 15 45 950 15 45 2.56 6.69 0.307 0.803 37.6 32.7 25 2.2 56
S 9:53 9:53 66 .
4 E 11023 30 75 1023 30 75 5.87 16.95 0.705 2.035 43.1 41.4 2.9 2.8 68 outer refilled
S [ 10:23 10:23 68
5 E 11053 30 105 10.53 30 105 6.83 16.57 0.820 1.989 50.1 40.5 3.4 2.7 68
S | 10:55 10:55 68 .
6 E 1105 30 135 11.05 30 135 6.92 20.29 0.831 2.436 50.8 49.5 3.4 3.3 9 outer refilled
S | 11:25 11:25 69
7 E 1155 30 165 11.55 30 165 4.58 18.42 0.550 2.211 33.6 45.0 2.3 3.0 59
S [ 12:00 12:00 70 . .
8 E 11230 30 195 1230 30 195 5.01 16.27 0.601 1.953 36.8 39.7 25 2.7 =0 inner/outer refilled
S [ 12:30 12:30 70
9 E 113.00 30 225 13.00 30 225 5.47 19.85 0.657 2.383 40.2 48.5 2.7 3.2 =1
S | 13:04 13:04 71 :
10 E 1332 30 255 1334 30 255 5.42 17.57 0.651 2.109 39.8 42.9 2.7 2.9 =1 outer refilled
S | 13:34 13:34 71
11 E | 14.02 30 285 1404 30 285 3.86 17.67 0.463 2.121 28.3 43.1 1.9 2.9 =5

LO R GEOTECHNICAL GROUP, INC.

Enclosure C-1



DOUBLE RING INFILTROMETER TEST DATA

Project: APN 488-310-012 Client: Anthem Oil, Inc. Infiltration Rate vs Time
Project No.: 13358.11 Test Date: November 3, 2020 5
Soil Classification: (SM) Silty sand Test Hole No.: DRI-4 E 45 —_
Depth of Test Hole: 11.0 ft. Test Hole Diameter: 12 in. inner, 24 in. annular % 3.‘51 / N\
Liquid Used: Tap Water Date Excavated: November 2, 2020 g 3 7/ ' w T imnerRing
Area of Rings: Inner = 0.785 ft* , Annular 2.36 ft° pH: 7.8 é L2 /// —#— Outer Ring
Tested By: Andrew L. Depth of Water in Rings: 2.01in. £ 17/
.. £ 05
Liquid Level = o ‘ ‘ ‘ ‘ ‘ ‘ ‘
Maintained Using: Vacuum Seal Ring Penetration: 3.0in. 0 25 45 £ 105 135 165 195
Depth to Water Table: 200 ft. Time (min)
TEST PERIOD
WATER USED INFILTRATION INFILTRATION
INNER ANNULAR SPACE (Ibs.) WATER USED (gal) RATE (gal/sf.day) RATE (in/hr) LU
TRIAL
NO TIME TOTAL TIME TOTAL TEMP REMARKS
' (°F)
TIME INTERVAL ELASPED TIME INTERVAL ELASPED inner annular inner annular inner annular inner annular
. TIME . TIME space space space space
(minutes) . (minutes) .
(minutes) (minutes)
S 9:30 9:30 64
1 = 9.55 25 25 955 25 25 6.64 19.40 0.797 2.329 58.5 56.8 3.9 3.8 )
S 9:55 9:55 64
2 E 11015 20 45 1015 20 45 4.31 18.34 0.517 2.202 47.5 67.2 3.2 4.5 56
S [ 10:19 10:19 66 .
3 E 11049 30 75 1049 30 75 6.08 16.77 0.730 2.013 44.6 40.9 3.0 2.7 56 outer refilled
S [ 10:49 10:49 66
4 E 1119 30 105 1119 30 105 5.08 19.86 0.610 2.384 37.3 48.5 25 3.2 58
S [ 11:24 11:24 68 .
5 E 1152 30 135 1154 30 135 5.04 16.83 0.605 2.020 37.0 41.1 25 2.8 68 outer refilled
S [ 11:54 11:54 68
6 E 1222 30 165 1224 30 165 4.88 18.47 0.586 2.217 35.8 45.1 2.4 3.0 9
S [ 12:27 12:27 69 .
7 E 1257 30 195 1257 30 195 4.51 17.16 0.541 2.060 33.1 41.9 2.2 2.8 59 outer refilled
S [ 13:00 13:00 70 . ,
8 E 1330 30 225 1330 30 225 5.14 19.48 0.617 2.339 37.7 47.6 25 3.2 =0 inner refilled
S [ 13:33 13:33 70 :
9 E 11403 30 255 1403 30 255 5.66 16.68 0.679 2.002 41.5 40.7 2.8 2.7 =1 outer refilled

LO R GEOTECHNICAL GROUP, INC.

Enclosure C-2
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Anthem Oil, Inc. Project No. 13358.1 -

- August 9, 2017

INTRODUCTION

- During July and August of 2017, a Preliminary Geotechnical Investigation was
- performed by LOR Geotechnical Group, inc. for the proposed commercial development

. of Assessor’s Parcel Number 488-310-012, located at the northwest corner of Spruce
Avenue and Redlands Boulevard in the City of Moreno Valley, California. The purpose
 of this investigation was to provide a technical evaluation of the geologic setting of

. the site and to provide geotechnical design recommendations for the proposed

“residential type development. The scope of our services included:

8 Review of available pertinent geotechnical literature, reports, maps, and agency

_ - information pertinent to the study area;
¢ Geologic field reconnaissance rmapping 1o verify the aerial distribution of earth

~units and significance of surficial features as compiled from documents,
literature and reports reviewed,

@ A subsurface figld investigation to delermine the physical soil conditions |
pertinent to the proposed development;
¢ Ipfiltration testing via the doubte ring infittrometer test method for the feasnbzlzw
" and design of infiltration systems; : _ _
e “Laboratory testing of selected soil samples obtained during the field -~
. investigation; ' D
.. » - Development of geotechnical recommendations for site grading and foundation

~design; and

s - Preparation of this report summarizing our ﬁndmgs, anoi prowdmg sonciusaons : RE

and recommendations for. srte deve[opment

. The approximate location of the site. Is shown on the at‘tached 1ndex i\f!ap, Enciosure._

A 1, wﬁhm Appendlx A.

S To orient our investigation at the site, you provided us with a Site Plan of the site. The - o _
-~ proposed development is shown on this map. A copy of this map was utilizedasa .
* base for our investigation and is shown on Enclosure A-2, within Appendix A, ~ .~

LUR GEQTECHKICAL GROUP, INC.
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PROJECT CONSIDERATIONS

Information furnished to this firm indicates the proposed project will consist of the

construction of gas station, truck stop, Tast food restaurants, office space, and the . o

_._associated improvements on the 6.76 + acre site.

Based on the topography of the site and adjacent properties, grading will most likety
. incorporate cuts and fills or: the order of a few feet. Although the type of construction
- for the buildings has not yet been stated, it will most likely consist of wood frame and

stucco, one story structures., Light 10 moderate foundation ioads are. assoc:ated Wzth_ o

- such struciures.

CEXISTING SITE CONDITIONS

' The subject site is a roughly ‘L’-shaped parcel comprising approximately 6.76 acres -
located at the northwest corner of Spruce Avenue and Redlands Boulevard, in the City o
of Moreno Valley, California. The topography of the site is generally pianar wnth a__ S

“gentle fall to the south.

'_ '_ At the time of our investigation the subject site was vacant of structures. Some minor

wind blown trash was present. Power poles were present along the north and east site o S
‘boundaries. Hemlock Avenue, not yet existing, bounds the site on the north with - o

" wacant land beyond. Vacant land lies adjacent the site on the west. An Eastern .~

o Municipal Water District pump station lies to the east of the northern half of the site.

. The remainder of the eastern half of the site is bound by Rediands Boulevard and - o

- _properties are present South of the sﬁ:e Iles a horse ranch

-'_-'_SUESURFACE FIELD INVESTIGATION ST

LOR GEOTECHNICAL GROUP, INC.

" Spruce Avenue, a two lane paved roadway. Further east, [arge iot resmientlai

o Qur subsur_faoe field .ex_pioratlon program was conducted on July 13and 21, 2017and .
" -consisted of drilling 6 exploratory borings with a truck-mounted Mobile B61B drilirig -
'_j.".:_equipped with 8-inch diameter hollow stem augers and excavating 4 expioratory test e

. pits using a rubber tire backhoe equipped with an 18-inch bucket. The borings were -~~~
- “extended to depths ranging from approximately -21.5 feet to 51.5 feet below the ="
... existing ground surface. The test pits were excavaied to depths of approximatety 14 -~
10.14.5 fest below the existing ground surface. The approximate locations of our
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exploratery borings and trenches are presented on the enclosed Plate, Enclosure A-2,
. within Appendix A,

“Logs of the subsurface conditions encountered in the exploratory borings were created
by a geologist from this firm. Bulk samples of the encountered materials were obtained
. and returned to our geotechnical laboratory in sealed containers for further testing and
' evaluation. Relatively undisturbed samples were obtained at maximum intervals of 5

- feet and returned to our geotechnical laboratory in sealed containers for further test:ng o o

~ and evaiuation.

- The subsurface conditions encountered in the exploratory trenches were logged by a
".geologist from this firm. In-place density determinations were conducted at selected
levels within the trenches utilizing the Nuclear Gauge Method (ASTM B 2922). Bulk

:_samples were obtained at selected intervals and returned to our geo‘iechmcai_

-Iaboratory in sealed containers for Tfurther testing and evaluation.

A detailed description of the subsurface field explordtlon program and borlng and L

trench logs are presented in Appendix B.

- LABORATORY TESTING PROGRAN.

 Selected soil samples obtained during the field investigation were subjected to =
laboratory testing to evaluate their physical and engineering properties. Laboratory
-~ testing included in-place moisture content and dry density, laboratory compagction =

- characteristics, direct shear, expansion index, consolidation, sieve analysis, sand

' equivalent, R-value, and soluble sulfate content. A ‘detailed. description of the o

laboratow .t.est.ing pr.ogram _art_d the_ test results are presented in Appendix C. .

o GEOLOGIC CONDITIONS -

- '_'_'The subject site is situated along the northeastern end of Moreno Valley that lies just S
. south of the junction of the Box Springs Mountains and the hills of the Badlands. This -

L@E@ GEOTECHNICAL GROUP, INC.

',_'j_'_._area is located within the northeastern portion of the Peninsular Ranges Geomorphic ' o
. Province of southern California. This province incorporates several northwest trending .
- mountain ranges, such as the Santa Ana and San Jacinto Mountains, which extend = .~ -

- from the Transverse Ranges Geomorphic Province, northeast of Los Angeles, into the = 1
. Baja California Peninsula, Lying in between these small ranges are a series of valleys
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and basing, such as the Perris Plain. The Perris Plain is composed of rocks of the
_.-Peninsular Ranges batholith, a very large mass composed primarify of batholithic
- erystailine igneous rocks, with lesser amounts of metasedimentary and metavolcanic
~ rocks which predate the intrusion of the batholith, such as the hitls of the Box Springs
- Mountains to the north of the site. These rocks actually consist of numerous separate
E ~ plutonic intrusions which range in composition from gabbro to granite, with tonalite
. the predominate lithology. Erosion of the hills has resulted in the covering of a thin to
. .thick veneer of various ages of alluvial fan materials across the flank of the hills and
~out into the adjoining valley floor to the south. The current drainage patiern of the
northeastern section of Moreno Valley flows to the south, then turns to the scuthwest
where southward flow is blocked by Mount Russell, This pattern has ercded off some

of the older alluvial fan materials and subsequently deposited various amounts of .
refatively younger, unconsolidated alluvial sediments along the lower reaches o'f 'i:he S

- valley.

The interior of the Perris Plain is considered 1o be reiatively stable with few known
- active fauits. However, this plain is bounded by active faults. These include the
Elsinore fault zone on the west, the San Jacinio fault zone on the northeast, the San
- Andreas Tault zone on the north, and the Agua-Tibia fault zone on the south. As the
- subject site is located near the northeastern margin of Perris Plain, the San Jacinto
"~ fault is the closest known active fault in relation to the site. At its closest approach,

the San Jacinto fault is jocated approximately 0.9 kilometers (0.8 miles} northeast - o
" from the site. A complete listing of the distances to known active faults in relatlon to EREEEE

"1he site is given in the Faulting section of this report.

""'__"-:'._tha anclosed Regional Geolog;c Map, Enciosure A 3 w:thm Appendlx A

- 'Site Geologic Conditions - ...

'-,'-.'foiiowmg sectzons

L@E& GEOTECGHNICAL GROUP, INC.

. The site is shown within the regional geologic setiing as mapped by the U.G. G S on - -

_'_'.'As observed during this investigation, the subject{ site is underlain by fill/topsoil
. overlying native alluwal maierlais These umts are descnbed in further deial in the__"-.ﬁ- .
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- Surficial Deposits

_ "'--_Fiii/TogseiS: The surface of the site contained a layer of materials which have been
. aftered in some manner. These maierials were noted to generally consist of silty sand

. .which was tan, dry, and in a lcose state. These units were noted to generally be on - :

- the order of two feet in thickness with a {ocal area noted to be & feet in thickness.

- Alluvium: Underlying the surficial materials, natural units of alluvium were
. encountered. These units consisted of primarily of silty sand to sandy siit with minor
units of well and poorly graded sand, sandy clay, and clayey sand beneath

" approximately 10 feet. Typically, the fine grained ailuvial materials were yellow brown
~to red brown in coler while the sandier units were vellow brown to white. Typically,
- the alluvial units were dry 10 damp. Some pinhole porosity and secondary calcite was
- present within the finer grained units within the upper portions. Based on the results

- of the equivalent SPT blow counts, it was noted that the alluvial materials were In
loose/soft to medium dense/medium within the upper 10 to 12 Teet, becoming medium
dense/stiff to densafhard beneath. Consolidation testing was conducted on
- representative in-place samples at depths of 5, 7, 10 and 12 feet. Testing indicates
. apotential for hydrocaonsolidation of the materials at a depih of 5 feet. Samples tested

" beneath this depth are considered to have normal hydroconsolidation characteristics.

- Hydroconsolidation is the unfavorable collapse of soil under a relatively normal oad

“upon the introduction of water. The sampies ‘tested are lndlcaiive of reiattveiy tew._'- S

o density, porous, dry. aiiuv;ai umts

A detailed description of the subsurface soil conditions as encountered WIihm our

"'.'_"_'.'exploratery bormgs is presented on the Bormg Legs wﬁhm Appendix B

o _observed durmg our snte reconnalssance on the subject site.

o "_----_'_were rewewed as a part of thls mvest;gaﬁon

L@R GEOTECHNICAL GROUP, INC.

e '_"_'-_"__Greundwater was not encountered in any of our exploratory berings as advanced to
" a maximum depth of approximately 1.5 feet, nor was any greundwater seepage IR

.__'_'_._"__F{ecords 'fer -_n_ea_rby We_lis which were readily available from the Stats of California '.3'.“ﬁ:
- Department of Water Resources online database (DWR, 2017} and the Western
Municipal Water. District Cooperative Well Measurement Program (WMWD 2016}_'._"-
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~According 1o the State of California Department for Water resources online database,
ithe nearest wells are EMWD 12047 and EMWD 14352 iocated approximately 0.8

- kilometers (G.5 miles) to the southwest of the site. Data for these wells was present

. from November of 2011 through April of 2016. Groundwater levels ranged from
. depths of approximately 197 1o 220 feet during that time. A measuring point elevationn
- of 1,791 and 1,786 feet above mean sea level, respectively, was provided.

A review of the Cooperative Well Measuring Program, Fall 2015 database identified
.. 4 wells nearby the site (038/038-02L0018,-02L0028, -02L001R, and -02L.COZR).

These wells lie approximately 0.4 miles to the southwest. Data was available from

' '_ November of 2004 to April of 2015. The depth of the water in the wells from this

time period was approximately 200 feet. Measuring point elevations ranged '{mm S

: '1 774 1o 1,791 feet above mean sea level.

‘Based on the information above, groundwa‘ter is anticipated to lie on the order Of 2’.00 L

- feet beneath the site.

Mass Movement

- The majority of the site lies on a relatively flat surface. The cccurrence of mass
- movement failures such as landslides, rockfalls, or debris flows within such areas are

. generally not considered common and no evsdence of mass movement was obsarved o

- on the site.

E@ﬂﬁl&g e

- No active or potentially active faults are known to exist at or project into the subject ST L

" site, nor was any evidence of faulting or lineaments noted during our field

. Zone (TLMA, 2017).

L@R GEOTECHNICAL GROUP, tNC.

. “investigation of the site. In addition, the site does not lie within a current State of )
- California Earthquake Fault Zone (Hart 1997) nor W;thzn a County of RlverSJde Fault_

" "--'_As previously mentioned, the closest known fault with a well documented focationis
©“the San Jacinto fault, located approximately 0.9 kilometers (0.6 miles) to the ..
. northeast. Other active earthquake faults in the region include the San Andreas fault .~ =
'_'_'-_-j:._iocated approximately 18 kilometers (11 .miles) 1o the northeast, the Elsinore fault - .- .
-+ located approximately -34.5 Kkilometers (21,5 miles) to the southwest, and the - =~
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Cucamonga - {au¥£ located approximately 37 kilometers (23 miles) to the north---"
- northwest.

- The San Jacinto fault zone is a sub-parailel branch of the San Andreas fault zone,
- extending from the northwestern San Bernardino area, southward into the El Centro
region. This fault has been active in recent times with several large magnitude events,

_ It is believed that the San Jacinto fault is capable of producing an earthquake
. magnitude on the order of 6.5 or larger. |

The San Andreas fault is considered to be the major tectonic feature of California,

separating the Pacific Plate and the North American Plate. While estimates vary, the 3
- San Andreas fault is generally thought o have an average slip rate on the order.of . ’

-'_2_4mm_fvr and capable of generating large magnitude events on the order of 7.5,

R The Elsinore fault zone is one of the largest in southern Calitornia. At its northern end
it splays into two segments and at its southern end it is cut by the Yuba Wells Tault.
. The primary sense of slip along the Elsinore fauit is right lateral sirike-slip. It is

believed that the Elsinore fault zone IS capable of producmg an earthquake magmtude R

" onthe order of 6.5 to 7.5.

. The Cucamonga fault is considered to be part of the Sierra Madre fault system which

B - marks the southern boundary of the San Gabriel Mountains. This is a north dipping
-~ thrust fault which is believed to be responsible for the upkift of the San Gabriel
- Mountains. 1t is believed that the Cucamonga fauit Is capabie of producmg an._.-_'__'

"--.'_'_earthquake magnlmde on the order. of 7.0,

'_,::-dlsiance and}or smaller antncnpated magnltudes

. Historical Seism_iqit_y_ '-'3}'.:.'; AT,

LOR GEOTECHNICAL GROUP, ING.

C L Current Standards-of practice have included a discussion of all potential earthquake
'_'-_'.';swrces within a 100 kilometer {82 mile) radius. However, while there are other large -~ "

- earthguake faults within a 100 kilometer (62-mile) radius of the site, none of these are "~ .-

. gonsidered as relevant to the site as the faults descrlbed above due to thelr greater-_ SR

: - In order to obtain a general perspective of the historical seismicity of the site and -
.~ surrounding region, a search was conducted for seismic events at and around the area '_:
. within various radii, This search was conducted utilizing the historical seismic search .~
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program by EPI Software, Inc. {Reeder, 2000) This program conducts a search of a
~user selected cataloged seismic events database, within a specified radius and

_ - selected magnitudes, and then plots the events onto an overlay map of known faults.
- For this investigation the database of seismic events utilized by the EPI program was

~_obtained from the Southern California Seismic Network (SCSN) availabie from the
- Southern California Earthquake Center. At the time of our search the data base

- gontained data from January 1, 1932 through December 31, 2010,

I our first search, the general seismicity of the region was analyzed by selecting an
epicenter map listing alf events of magnitude 4.0 and greater, recorded since 1932,

-~ within a 100 kilometer {62 mile) radius of the site, in accordance with guidelines of

-the California Division of Mines and Geology. This map illustrates the regional seismic

- history of moderate to large events. As depicted on Enclosure A-4, within Appendix

A, the site lies within a relatively active region associated with the San Jacinto and “

‘San Andreas faults trending southeast to northwest. Of these events, the closest was -

‘a magnitude 4.1 located approximately 7 kilometers (4.5 miles) norih of the site,

In the second search, the micro seismicity of the area lying within a 10 kilometer (8.2
miles) radius of the site was examined by selecting an epicenter map listing events on

T the order of 0.0 and greater since 1977.In addition, only the “A” events, or most

~accurate events were selected, Caltech indicates the accuracy of the “A” events to L
. be approximately 1 kilometer. The results of this search is a map that presents the -~ L
. _seismic history around the area of the site with much greater detait, not permittedon -

. the larger map. The reason for limiting the events to the last 40 = years on the detail

. map is to enhance the accuracy of the map. Events recorded prior the. mid 1970’s are o

~generally. considered to be less accurate due to advancements in technology. As
- depicted on this map, Enclosure A- 5 the nearby San Ja{:mto ‘fauii appears 1;0 b(, the R

R source of numerous events.

o events could oceur: Very near ‘the Stte

' !n summary, the historical seismicity of the site entails numerous. small to medium

- magnitude earthquake events occurring in the region around the subject site,

predominately associated with the presence of the faults described within. Any future =

- developments at the subject site: should antl(:lpate that moderate to iarge sezsmzc:_ o

GEQTECHNICAL GBROUP, INC,
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Secondary Seismic Hazards

- QOther secondary seismic hazards generally associated with severe ground shaking

- during an earthquake inciude figuefaction, seismic-induced settlement, selches and . .

' s tsunamzs, garthguake induced flooding, landsliding, and rockfalls.

- Liguefaction: The potential for liquefaction generally occurs during sirong ground
- shaking within loose, granular sediments where the groundwater is usually less than

- 50 feet. As the depth to groundwater is on the order of 50 plus feet, the potentlal for . _' P

liguefaction is considered nil,

Seiches/Tsunamis: The potential for the site to be affected by a seiche or tsunami

{earthguake generated wave) is considered nif due to absence of any large bodzes Gf__'_ S

- water very near the site.

- Flooding (Water Storage Facility Failure): There are no large water storage facilities -~ ._
jocated on or near the site which could possibly rupture during in earthquake and_. :

eftect the site by tlooding.

. Seismically-Induced Landsliding: Due to the low relief of the site and uur{ounding__'--

: reglon the potential for landslides tc occur at the site is considered nil.

" Rockfalls. No large, exposed, loose or unrooted bouiders are. pzesen‘{ above the site : '-

- that could affect the integrity of the site.

- Ssismically-induced Settlement: Settlement generally occurs within areas of {oose,

granular soils with relatively low density. Because the site is underlain by relatively
~dense alluvium at depth and grading of the site will remove any undocumented fill " - )
~._soils and any near surface loose alluvial soils, the potential for settlement is considered -~ -

| ""-_"__._'_SOILS AND SEISMEC DESEGN CRITER!A {Cahfmma Buuiqu Code 20155

| ".-.-._."'_ISBCTLGT} 1613 of Chapter 16 of the 2016 California Building Code (CBC) contains the Sl

' -'j-._'_supp{)r’ts and attachments

LOR GEQOTECHNICAL GROUP, INC.

| . procedures and definitions for the calculations of the earthquake loads on structures SEE
" and non structural components that are permanantly attached to structures and the;r_-_-__'._ B
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It should be noted that the classification of use and occupancy of all proposed

“.structures at the site, and thus design reguirements, shall be the responsmmty of the o

| structural engineer and the building official.

..'.'C_BC Earthguake Design Summarny

- The following earthquake design criteria have been formulated for the site utilizing the . |

- _source referenced above.

| - However, these values should be reviewed by the building official {Risk Category) and
structural engineer and the final design should be performed by a qualified structural
- engineer famitiar with the region.

CBC 2018 SEISMIC DESIGN SUMMARY™®
Sire Location (USGS WGS84) 33,9419, -117.1681, Risk Category {li
Site Class Definition Chapter 20 ASCE 7 B
S, Mapped Spectral Response Acceleration at 0.2s Period, {Figure 1613.3.1(1}) 2.431
&, Mapped Spectral Response Acceleration at 1s Period, {Figure 1613.3.3{2)) 1.113
F, Short Period Site Coefficient at 0.2s Period, (Table 1613.3.3(1)) 1.0
F, Long Period Site Coefficient at 1s Period, (Table 1613.3.3(2)) .l | l1.5
- Sus Adjusted Spectral Response Acceleration at 0.2s Perlod, {(eq .16-37) 2.431
-1 8,,,Adjusted Spectral Response Acceleration at 1s Period, (eq .16-38) 1.670
8y Design Spectral Response Acceleration at 0.2s Period, {eq .16-39) 1.620
S,, Design Spectral Response Acceleration at 1s Period, {eq .16-40) 1.113
_ -Seismie Design Category - Short.PerEed {Tabie 1613.3.5{1})} E
| Seismic Design Category - Long Period {Table 1613.3.5(2)) E
| *values obtained from U.S.G.S. onfine U.S. Seismic Dasign Maps tool

| NFLTRATIONTESTNGANDTESTRESWTS

- illustrated on Enclosure A-2. Test pits were excavated to a depth of approximately g
L _--feet as requested A '12, mch diameier casmg was mstalled wzthm the center oi‘ the

EJ@R GEOTECHNICAL GROUP, INC.

. -Two double ring infiltration tests were conducted at the approximate locations .
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“test location with a 24-inch diameter casing centered around 1. kEach casing was
. imbedded to a depth approximately 5 inches. These liners extended approximately
_15-inches above the bottom of the test location. The test locations were tested

_ immediately after the casings were insiailed by filling both the inside and outside -
. gasings and maintaining a water level to a height of approximately 1 to 1.5-inches. . R

' "_The testing procedure was as Tollows:

- Both the inside and outside area of the casings were filled with water 1o a level of
~ approximately 1 1o 1.5-inches above the ground surface. Water was then metered to
- maintain this water level within both rings. The volume of water use in a given time
- period was recorded at various time intervals to establish the infiltration rate of the

- inner ring. See the attached Infiltration Test Data sheets, Enclosures D-1 and D 2. S

© within Appendix I for the test information and measurements.

- The infiliration rate is measured as the drop in water level compared io the
- permeability of the bottom surface area soils in the bottom of the test hole. If casing
is not used, the water column in the test hole is allowed 1o seep into both the bottom

- and sidewalls of the hole, for which the drop In water level must be corrected and
- reduced for the volume of water seeping into the sidewall and for the diameter of the

--test hole. As described above, the tests described herein were conductc.d usmg a L

2-inch diameter mner casing and 24-inch. diameter outer casing.

‘The test holes were found o have zha followmg measured clear water mf;itra’{zon S

. rates:
o - Clear Water Infiltration Rate®
.__ir‘:_fui'tra:;cm Depth (.} e
est No. gal/sf/day infhr
" DRI 3 27.6 1.8
" DRi-2 3 17.1 1.1
* averaga r;:lf fina! two readings

The clear water percolatlon rates obtalned lI‘l aur 1est iocatlons were 1. ‘,i and 1 8
mohes per hour S S SR e

LOR GEOTECHNICAL GROUFP, INC.
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The borings placed during this evaluation in the general area proposed for infiltration
“indicates that the subsurface soils generally consists of silty sand within the tests at

adepth of 6 feet. No groundwater was encountered as explored o a mammum depth : T

B o dpprommataiy 51.6 feet within Boring B-1.

 CONCLUSIONS o

' '_ This investigation provides a broad overview of the geotechnical and geclogic factors
which are expected to influence future site planning and developmenti. On the basis
of our field investigation and testing program, it is the opinion of LOR Geotechnical
‘Group, Inc. that the proposed development is Teasible from a geotechnical standpoint,

- provided the recommendations presented in this report are incorporated mto desu;n_ L

_ and implemented during grading and construction,

“The subsurface conditions encountered in our exploratery borings and trenches are '
- indicative of the locations explored. The subsurface conditions presented here are not -

to be construed as being present the same everywhere on the site. If conditions are

. encountered during the construction of the project which differ significantly from _' |
“those presented in this report. This firm should be notlfled zmmediately S0 -we may-. o

. -assess the impact 1o 'the reoommeﬂdatlons pmwded

* Foundation Support .~

 Based upon the field investigation and test data, it is our opinion that the existing fills |
and the upper native soils, will not, in their present condition, provide uniform and/or =
" adequate support for the proposed structures. Our equivalent Standard Penetration - o
. Test (SPT) data indicated variable in-situ conditions of the existing fills and upper = -~
. native soils, typically ranging from loose to medium dense and dense states. In .
. addition, our consolidation testing indicates a potential for hydroconsolidation of the -~ -~
. materials to a depth of 5 to 7 feet. This condition could cause unacceptable
- differential and/or overall settiements upon application of the anticipated foundation _' o
_.""-_'loa{:is and other site improvements, Therefore, in order to provide adequate support -~
. for the proposed improvements, ‘we recommend that a ‘compacted fill ‘'mat be .
. constructed beneath footings and slabs. This compacted fill mat will provide a dense,

L@R GEOTECHNICAL GROUP, INC.

' “high-strength soil tayer to uniformly distribute the anticipated foundation loads over L
“.-. .. the underlying soils. In addition, the constsuction of this compagted fill mat will allow B
~.. for the removal of the existing unsuitable earth materials within the building pad and . .~ "
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.other site improvement argas, Conventionat foundation systems using either individual
spread footings and/or continuous wall footings will provide adequate support for the

~anticipated downward and lateral loads when utilized in conjunction w1th the N

" recommended fill mat.

" Geologic Mitigations

" No special mitigation methods are deemed necessary at this time, other than the

- geotechnical recomrnendations provided in the following sections.
Seismicity

. Seismic ground rupture is generally considered most likely to occur along pre-existing

-~ active faults. Since no known faults are known to exist at, or project into the site, the S

. - probability of ground surface rupiure occurring at the site is considered nil.

‘Due to the site’s close proximity to the San Jacinto fault zone, as described above,
it is reasonable to expect a strong ground motion seismic event to occur during the
" lifetime of the proposed development on the site. Large earthquakes could occur on

other faults in the general area, but because of their lesser anticipated magnitude -
- and/or greater distance, they are conszdered less Slgmficant than the San Jacmto faui‘r L

zone. from a ground motion standpomt

- The effects of ground shaking anticipated at the subject site should be mitigated by - - o
~ -the seismic design requirements and procedures outlined in Chapier 16 of the .
" California Building Code. However, it should be noted that the current building code T
- requires the minimum design to allow a structure to remain standing after a seismic

- gvent, in order to allow for safe evacuation. A structure buift to code may still sustain -~~~

B " ‘damage which mlght ult:mately result tn the demohshing 0{ the structure (Larson and e

- Slosson 1992),

. ‘-Hﬁmmmwwms : o

"--_--_'_geotechnlcal recommendatlons prowded i the fo!lowmg sectlons e e .

LOR GEQTECHNICAL GROUP, iNC.

"'_"'_'_'No special mitigation methods are deemed necessary at this time, other man the L
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General Site Grading o

| it is imperative that no clearing and/or grading operations be performed without the
presence of a qualified geotechnical engineer. An on-site, pre-job meeting with the
“owner/developer, the contractor, and geotechnical engineer, and jurisdictional agency

- “should occur pricr 1o all grading related operations. Operations undertaken at the site .
- “without the geotechnical engineer present may result in exclusions of affecied areas -

from the final compaction report for the project.

-Grading of the subject site should be performed in accordance with the fellowing

recommendations as well as applicable portions of the California Building Code and!or_ o

' apphcable local ordinances.

Al areas to be graded should be stripped of significant vegetation and other
_deteterious materials. These materials should not be incorporated within engineered

- compacted fill. It is our recommendation that any existing fills that may be present be B |

removed and replaced with engineered compacted fiil.

Any unconirolled fills encountered during site preparation shoufd be completely
" removed, cleaned of significant deleterious materials, and may then be reused as

~compacted fill. Unconirolied fills were identified at the site during this study and these = o
- will be encountered within the grading areas. Areas of deeper fill than that lden‘tlﬁed STV

'__may be present iocaliy, puman]y in areas of any previous development

[t is our recommendation that all existing uncontrolied and/or undocumented fills,

' "__':burieci obstructions, under any proposed flatwork and paved areas should be removed - " "
- and replaced with engineered compacgted fill. If this is not done, premature structurai h
g -._-_jd;stress (sett%ement) of tho ﬂatwork and pavement may oceur. .l e

Cavities created by removal of subsurface obstructions should be thoroughly cleaned |
- of loose soil, organic matter and other deleterious materials, shaped to provide access =~ .

- for construction equipment, and backfilied as - recommend&d in the foliowmg__-_'_'-_'_'_':-,'.,_.i'-.'

"'.'Enqmeered Comoacted Flii sect;on of thls report

GEOTECHNICAL GROUP, INC.
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Anitial Site Preparation

_ All existing fill and the upper portions of the alluvial materials should be removed from
‘areas 1o receive engineered compacted fill and/or supporting site improvements that
- are sensitive to settlement, {ie, flatwork, pavements, canopies, etc.). The data
- developed during this investigation indicates that removals on the order of § 10 7 feet
- will be required across the site to encounter compeient aliuvial materials. Removals

. should expose alluvial materials with a relative in-situ compaction of at least 83

- percent and/or an in-situ saturationn of at least 75 percent. The actual depths of - o
: removal should be verified ciurmg the gradmg opefatlon by observation and m piaca o S

density testing.

. Preparation of Fill Areas

Prior to placing fill, the surfaces of all areas 1o receive fill should be scarified to &
~depth of at least 12 inches. The scarified soil should be brought 1o near eptimum

-~ moisture content and recompacied 10. a reiatlve compactlon of. at least 80 percent .

- {ASTM D 1557},

- Preparation of Foundation Areas

- thickness is not accomplished by the removal of the existing fil and loose native soils,

- All footings should rest entirely upon a minimum of 24 inches of properly compacted ﬁ o
- fill material placed over competent native soils. in areas where the required fill - T

" the footing areas should be further subexcavated to a depth of at least 24 inches

N ~feet beyond the footing lines. Where removais in excess of b feet deep are required,

" Engineered Compacted Fill

LOR GEOTECHNICAL GROUP, iNC.

“below the proposed fooling base grade, with the subexcavation extending at least b 3

" the removal areas should extend laterally at a 1:1 ratio. The bottom of this excavation ..~ o

. "shouid then be scarified to a depth of at least 12 inches, brought 1o near optimum. .~ -
. moisture content, and recompacted to at least 90 percent relative compaction (ASTM ..

"D 1557) prior.to refilling the excavation to grade as properly compacted fill, -~ 0

'_ __'_'-'AII fill materials should be free from organic matter and other deleterious materials, """
- Unless approved by the geotechnical engineer, rock or similar irreducible material with . o
" a maximum dimension greater than 6 inches should not be buried or placed in fills, -~
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If required, import fill should be inorganic, non-expansive granular soils free from rocks e
~or lumps greater than 6 inches in maximum dimension. Sources for import fili shc-uld_ o

be approved by the geotechnical engineer prior to their use.

" _Fill shoutd be spread in maximum 8-inch uniform, loose lifts, each lift brought to near

gptimum moisture content, and compacted to a relative compaction of at least 90

" percent in accordance with ASTM D 1557, The upper 12 inches of areas to be paved . -

~_should be compacted to at least 95 percent {ASTM D 1557).

Based upon the relative compaction of the near surface Tfill and alluvial soils
determined during this investigation and the relative compaction anticipated for
compacted fill scif, we estimate a compaction shrinkage factor of approximately 20
1o 25 percent. Therefore, 1.20 to 1.25 cubic vards of in-place materials would be
necessary to yield one cubic yard of properly compacted fill material. The volume used

in calculations should include the processed bottom. These values are for estimating
. purposes only, and are exclusive of losses due to stripping or the removal of

-subsurface obstructions. These values may vary due to differing conditions within the
project boundaries and the limitations of this investigation. Shrinkage/bulkage shouid

- pe monitored during construction. If percentages vary, prowsaons should be made ’t{}_

: '_re\nse final grades or adjust quantities of borrow or export.

| "-___Careful evaluation of on-site soils and any import fill ‘fof ’their expans;on potential”:.‘-r*--

B _should be conducted durmg the gradmg operatlon

- Short Term Excavations

" Following the California ~Occupational and Safety Health Act (CAL-OSHA) . . .-

L requirements, excavations 5 feet deep and greater should be sloped or. shored AI[._:';' e

excavations and shorzng should conform to CAL-OSHA requlrements

___";_-Short-term excavation 5 feet 'deep and greater shall conform o '“i'itie 8 of the
... California Code of Regulations, Construction Safety Orders, Section 1504 and 1539 -

' "~ through 1547. Based on our exploratory borings, it appears that the aliuvial soils can .
- be classified as Type C soils. These are the predominant types of soiland rockonthe . -
- project and alf short-term excavation should be based on these types of soil. Deviation "

from ‘the -standard short-term slopes are. perm:tted usmg optlon 4 Demgn by a
”'-._-_'_Reglstered Professnonai Engmeer (Sectzon 1541 ‘I) . DI

R '36 "

GEQTECHNICAL GROUP, INC.
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. Short-term slope construction and maintenance are the responsibility of the contracter,

. and should be a conmderat;on of his methods of operation and the actual 3011._"---"-

- 'condjtlons encountered

' Soil Expansiveness

The materials encountered during this investigation were tested and found to have a
. very low expansion potential. Therefore, specialized construction procedures to
- specifically resist expansive soil activity are not anticipated at this time. in order 1o

- verify this, additional evaluation of on-site and imported soils for their expansion o

. potential should be conducted following completion of the grading operation. ~ -~

. Foundation Uesign

if the site is prepared as recommended, the proposed struciures may be safely
~founded on conventional spread foundations, either individual spread footings and/or
“continuous wall footings, bearing either on a minimum of 24 inches of engineered
“compactied fill or bearing entirely on competent native materials. All foundations

~should have a minimum width of 12 inches and shouid be establlshed a minimum of . )

- 12 mches below iowcst adiacent grade.

o _.._For the minimum width and depth, spread foundations may be designed using an

- allowable bearing pressure of 1,500 psf. This bearing pressure may be increased by =~
300 psf for each additional foot of wicdth or depth, up to a maximum of 3,000 psi. For - _. L
_example, a footing 2 feet wnde and embedded 3 feet Wlii have an, allowable bearmg R
R _f'pressure of 2, 700 psf R , _ | .

- “The above values are net pressures; therefore, the weight of the foundations and the =~
__'i'_'--_b.ackﬂii_._over-_the. foundations may be neglected -when computing dead loads. The

- vatues apply to the maximum edge pressure for-foundations subjected to eccentric
- loads or overturning. The recommended pressures apply for the total of dead plus ~~. ..
- frequently applied live loads, and incorporate a factor of safety of at least 3.0. The =

- allowable bearing pressures may be increased by -one-third for temporary wing or -
. - seismic loading. The resultant of the combined vertical and lateral seismic loads should L s
. -act 'within the middle one-third of the footing width. The maximum calculated edge -~~~
- pressure under the-toe of foundations subjected to eccentric loads or. overturning. .

GEOTECHNICAL GROUP, INC.
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| shouid not exceed the increased allowable pressure. Buildings should be setback from . ;

- slopes as detailed on the California Building Code.

" Resistance 1o lateral loads will be provided by passive earth pressure and base friction.
- For footings bearing against compacted f{ill, passive earth pressure may be considered
. to be developed at a rate of 400 pounds per square foot per foot of depth. Base

friction may be compuied at 0.45 times the normal load. Base friction and passive

“plus live joad and may be mcreased by 1/3 for wind or seismic.
Settlement

Total settlement of individual foundations will vary depending on the widih of the
 foundation and the actuai load supported. Maximum settlement of shallow foundations
- designed and constructed in accordance with the preceding recommencdations are

“estimated to be on the order of 0.5 inch. Differential settlements between adjacent

footings shouid be about one-half of the total settlement. Settlement of all foundations

. earth pressure may be combined without reduction. These values are for dead Ioad LT

- is expected to occur rapidly, primarily as a result of elastic compression of supporting ) R
- goiis as the loads are applled and Shouid he essentially cornpieted shortly after znltlai L

B __appllcatton of the loads

. Slabs-On-Grade

To provide adeguate support, after conducting the removals discussed above,
concrete slabs-on-grade should bear ort a minimurn of 24 inches of compacted soil,

. '._'_'--.to place the concrete.

. "'_'.:_".'.cure The sand should be mOIStened JuSt Qflof 1o plac;ng Of concrete. o

E_JOR GEOTECGHNIGAL GROUP, ING.

" The final pad surfaces should be rolied to provnde smoo‘th dense surfaces upon Whlch R

. Slabs to receive moisture._sensitive coverings should be provided with a moisture vapor e
.- barrier. This barrier may consist of an impermeable membrane. Two inches of sand "
-..over the membrane will reduce punctures and aid in obtaining a satlsfactory concrete

'.The siabs shou{d be- protected from raptd and excessive moisture loss which couid
. result in stab curling. Careful attention should be given fo slab curing procedures, as. " S
- - the site area is subject fo large temperature extremes, humidity, and strong winds. ... =" """
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Exterior Flatwork

To provide adequate support, after conducting the removals discussed above, exterior
- flatwork improvements should rest on a minimum of 12 inches of soil compacted to
- at least 90 percent (ASTM D 1557).

_ Flatwork surface should be sloped a minimum of 1 percent away from bu&ld{ngs and
.- slopes, to approved drainage structures. - '

~ Wall Pressures

- The design of footings for retaining wails should be performed in accordance with the
recommendations described earlier within under Preparation of Foundation Areas and
- Foundation Design. For design of retaining wall footings, the resultant of the applied

Joads shouid act in the middle one-third of the footing, and the ma;{imum edge o

- pressure should not exceed the basic allowable value without increase.

For design of retaining walls unresirained against movement at the top, we

- reconunend an equivalent fluid pressure of 40 pounds per cubic foot (pcf) be used.

- This assumes level backfill consisting of recompacted, non-expansive, native soils L
- placed against the structures and within the back cut siope exignding upward fmm LT

“the base of the stem at 35 degrees from the vertical or flatter.

. Retaining walls subject to uniform surcharge loads within a horizontal distance behind .~

. the structure equal to the structural height shouid be designed to resist additional e

- lateral loads equal to 0.3 times the surcharge toad. Any isolated or line loads from '
adiacent foundations or vehicular Ioadlng w:il impose additlonal wall ioads and shouicﬁ EE

B be conssdered mdiv:ciualiy

o avoid over stressing or excessive tilting during placement of backfill behind wails, |

. heavy compaction equipment should not be allowed within the zone delineated by a

| . A5 degree line extending from the base of the wall to the fill surface. The backfill

shouid be placed in dlrect contaci With the wali

'555 55"" GEOTECHNICAL GROUPR, INC.

_ .._'__"'-.':directly behind the walls should be compacted using light equipment such as hand
 “operated vibrating plates and roliers. No matenal iargef 'than 3 :nches m diameter DR
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 Wall pressures should be verified prior 1o construction, when the actual backfill

- materials and conditions have been determined. Recommended pressures are
5 "_'.-applicable anly to ievel, properly dratned, non-expansive backfiill with no additional
. surcharge toadings. If inclined backfilis are proposed, this firm should be contacted to

- develop appropriaie active earth pressure parameters. Toe bearing pressure for

" nor-structurat walls on soils, not prepared as described earlier under_Preparation of -

o Foundation Areas, should not exceed California Building Code values, (CBC Table .
A8-1-A). -

Preliminary Pavement Design

- Testing and design for preliminary on-site pavement was conducied in accordance
with the California Highway Design Manual. Based upen our prefiminary sampling and

testing, and upon Traffic indices generally associated with similar projects, it appears B
“that the structural sections tabulated below should provide satisfactory pavements for -

the subject improvements:

TRAFEIC INDEX |  DESIGN
TYPE OF TRAEFIC T cvaiE | PRELIVINARY SECTION
Light Vehicle and 5.0 o 0.25" AC/0.75' AB or

Incidental Truck Traffic . | 0.42' JPCP/0.35' AB

Light Vehicle and Minor. 50 . | 0.25 AC/1.05' AB or

_Truck Traffic_ e | 0.50" JPCP/0.B0" AB *
 ruck Trafic a0 10 0.40' AC/1.35' AB

0.58'JPCP/0.50' AB**

.AC Asphait Concrete

| 'AB - Class 2 Aggregate Base - '
"JPCP - Jointed Plain Concrete Pavement with MR = 625 psi
% Average Daily Truck Traffic (ADTT) = 100 tractor trailer units with one or more trailers
B L Averaqe Daliv Truck Trafffc {ADTT} 300 tractor tralier umts W|th one Or.more trailers

The above structural section is predicated upon the removals dlscussad within and
upon 90 percent relative compaction (ASTM 1557) of all utility trench backfills and -

L@R GEOTECHNICAL GROUP, INC.

o 9.5.-F??f-f_3¢-ﬂ-t- refative _compaction (ASTM 1557) of the upper 12 inches Q.f._s,treet '_
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subgrade soils and of any aggregate base utilized. In addition, the aggregate base

- should meet Caltrans specifications for Class 2 Aggregate Base.

"~ In areas of the pavement which will receive high abrasion loads due to start-ups and

. stops, or where trucks will move on a tight turning radius, consideration should be
“given to installing concrete pads. Such pads should be a minimum of 0.5 foot thick
“concrete, with a 0.35 foot thick aggregate base. Concrete pads are also recommended
“.in areas adjacent to trash storage areas where heavier loads will occur due to

. operation of trucks lifting trash dumpsters.

Transverse joints should be sawcut in the pavement at approximately 12 1o 15-foot
intervals within 4 to 6 nours of concrete placement, or preferably sooner. Sawcut
depth should be equal to approximately one quarter of stab thickness. Construction
joints should be constructed such that adjacent sections butt directly against each
other and are keyed into each other. Parallel pavement sections should also be keyed
‘into each other.

The above pavement designs were based upon the resulis of preliminary sampling and

testing, and should be verified i:)\,( dddztlonai sampimg and testmg When the aciual . e

‘subgrade soils are exposad

 Suifate Protection

‘The resuits of the soluble sulfate tests conducted on selected subgrade sonls expected S

":_to be encountered at foundation levels are. presentad on Enclosure C.

" Based on-the test results, it appears that there is a negligible sulfate exposure to = =~ -~

. concrete elements in contact with the on site soils per the 2016 California Building |~
.~ "Code. Therefore, no specific recommendations are glven for concrete eiements to be.-_'- LT

R 'm contact WIth the on Site smis

'- '-_'_'.'_i__nfi_ltrafcior] R

'-".'.:.'Z_'Based upon our field investigation and infiltration test data, a clear water absorption X
_-rate of 1.1 inches per hour-appears to be applicable for the planned infiltration areas B
.10 be placed at a depth of 6 feet in the locations tested. However, due to the -

" hydrocensolidation. potential of the on-site alluvium within the upper § to 7 feet,

GECTECHNICAL GROUP, INC.
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infiltration should not occur within the upper 7 feet. An appropriate factor of safety

—.should be applied as stated within the Riverside County Flood Control and Water

“Conservation District Design Handbook for Low Impact Development Best

' '--_."Management Practices {2011).

. To ensure continued infiltration capability of the infiltration area, a program 1o maintain
- . the facility should be considered. This program should include periodic removal of
- accumulated materials, which can siow the infiltration and decrease the water guality.

- _'_Materials to be removed from the basin areas typically consist of litter, dead plant

matter, and soil fines (silts and clays). Proper maintenance of the system is critical.
A maintenance program should be prepared and properly executed. At a minimum, the
program should be as outlined in the Riverside County Flood Conirel and Water

. Conservation District Design Handbook for Low Impact Development Best

Management Practices (2011).

" The program should also incorporate the recommendations contained within thzs repor‘t .

~and any other jurisdictional agency requirements.

- Systerns should be consiructed at a depth of at least 7 feet.

- Systerns should be set back at least 10 feet from foundations and walls, . .

. Any geotextile filter fabric utilized should consist of such that it prevents soil '

. "-pspmg but has greater permeability than the existing soﬁ

"_"_'-.'i_{}uring site development, care should be taken to not disturb the area(s) |
 proposed for infittration as changes in the soil stmcture couid oCCur resuitmg e e

- '_'..m a Ghange of the sonl znftitra‘t:on characteﬂstlcs

L : Construction Monitoring - - B

- Post investigative services are an important and necessary continuation -of this -
- investigation, Project plans and specifications should be reviewed by this firm priorto .. -~

- construction to confirm that the intent of the recommendations presented herein have -
. been incorporated into the design. Testing for on-site pavement design should be .~
- performed after the site is rough graded, In addition, additional expansion index testing .-

GEOTEGHNICAL GROUP, INC.
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should be conducted in order to evaluate the impact, if any, to the site development

" as proposed.

. Puring construction, sufficient and timely geotechnical observation and testing should
. be provided to correlate the findings of this investigation with the actual subsurface

conditions exposed during construction. lems requiring observation and testing .

- inchude, but are not necessarily limited to, the following

e Site preparation-stripping and removals.
2. Excavations, including approval of the bottom of excavation prior to backfilling. '_ o
3. Scarifying and recompacting prior to fill placement. .
4 Subgrade preparation for pavements and slabs-on-grade.
5. Placement of engineered compacted fill and backfill, including approval of fill

materials and the performance of sufﬁcleni density tests to evaiuate ‘tha dagree S

of compaction bemg achieved.

TIAE LIMITATIONS

. TFhe findings of this report are valid as of this date. Changes in the condition of a

property can, however, occur with the passage of time, whether they be due to

" natural processes or the work of man on this or adjacent properties. In addition,

S -~ changes in the Standards-of-Practice and/or Governmental Codes may occur. Due to L

B such changes, the findings of this report may be invalidated whoily or in part by - - .
" changes beyond our controt. Therefore, this report should not be relied upon aftera .~

' significant amount of time without a review by LOR Geotechmcai Group, tnc venfymg_ TR
_'_"_-the suitability. of the canciusmns and recommendatlons e : '

umramons

_.This report contains geotechnical conclusions and recommendations developed solely .

for use by Anthem Qil, Inc., and their designaies for the purposes described earlier. e

It may not _contain sufficient information for other uses or the purposes of other -

GEOTECHNICAL GROUP, INC.
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. parties. The contents should not be extrapolated to other areas or- used for oiher.
o faclimes w:theut consulimg LOR Geotechmcai Group, Enc ' SR L

- The recommenda‘tions are based on interpretatiens of the subsurface conditions
U coneluded from information gained from subsurface explorations, and a surficial site
oo reconnaissance, The interpretations may differ from actual subsurface conditions, S
.-+ which can vary horizontally and vertically across the site. Due to possible subsurface . -
. ..variations, all aspects of field construction addressed in ‘{hIS repoz’t shOUid i:)e observed L
o and tested by the prolect geetechnlcai censultam R SRR

.'_'[f parties other than LOR Geotechnical .Grou_p, 'Enc,'-pr_(}_vide_Constru.c‘ti_on monitoring
- -services, they must be notified that they will be required to assume responsibifity for- .-\
_'ﬁ_'"{he "geotechniea['phase of'the project -being 'cemple’cecé by-concurring 'With 'the_‘_]

- :ﬁ_';The repor‘t was pr.epared ue.ing generaily acc:ep.ted-g_ee?techmoai e_ngineering practices
. under the direction of a state licensed geotechnical engineer. No warranty, expressed ..~
. orimplied, is made as to-conclusions and professional advice included in this report.

- _"_3'_'Anv persons using this report, fer bidding or construction purposes should perform
- such independent investigations as deemed necessary 1o satisfy themselves astothe - 70
... surface and subsurface conditions to be. encountered and the precedures to. be used,;-_-; ST
""'--f_-_m the per'{ermanee of Werk on. this pro;ect o e e S

&@R GEQTEGHNICAL GROUP, INC. o
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Legend

(Locations Approximate)

Map Symbols
-¢- B-6 - Exploratory Boring Location

-¢- DRI-4 - Double Ring Infiltration Test
-ﬂ- T-4 - Exploratory Trench Location

1-3

> ¢ @ -¢I-DRI-2

B-3 DRI-1 B-2
PLATE
PROJECT: NWC SPRUCE AVE. & REDLANDS BLVD., MORENO VALLEY, CALIFORNIA | PROJECT NO: 13358.1
CLIENT: ANTHEM OIL | ENCLOSURE: A-2
I DATE: JULY 2017
LOR Geotechnical Group, Inc.
SCALE: 1" =100’







N

| EPI Soffitare 2000

SiTE LOCATION: 33.9418 LAT. -117.1881 LONG,

MINIMUR LOCATION GUALITY.C ] 50 LoDy .

TOTAL # OF BVENTS ON PLOT: 1517 KILOMETERS .

CTOTAL # OF EVENTS WITHIN SEARCH RADIUS: 605
| MAGHNITUDE DISTRIBUTION OF SEARCH RADIUS BVENTS:
4.0-4.8: 544 e T
5.0-59: 56
. 6.0-69:4

7.0-7.0: 1

© B.0-8.9: 0 _
| CLOSEST EVENT: 4.1 ON SATURDAY, FEBRUARY 13, 201( LOCATED APPROX. 7 KILOMETERS NORTH OF THE SITE .~
. LARGEST 5 EVENTS: '
" 7.3 ON SUNDAY, JUNE 28, 1992 LOCATED APPROX. 72 KILOMETERS NORTHEAST OF THE SITE
6.4 ONSATURDAY, MARCH 11, 193: LOCATED APPROX. 85 KILOMETERS SOUTHWEST OF THE SITE

o 6.3 ON SUNDAY, JUNE 28, 1992 LOCATED APPROX. 42 KILOMETERS NORTHEAST OF THE SITE
6.1 ON THURSDAY, APRIL 23, 1982 LOCATED APPROX. 77 KILOMETERS EAST OF THE SITE




;
i
- N |IJ ! “ . < ..' .
+ [ © G vorenoValley - . s BRI
1 ' . ' & . . " 3 .',
% ) . . ¥ ¥ mit Russeli - \
| ' NNV
- | \\\\
\“", \:‘.""*-..
LY i .
N L U
! . o . u s
EPI SoftWare 2000 | Beismicity 1977-2010 (Magritude 0.0+) 10 kilometer radiu

SITE LOCATION: 33.9418 LAY, -117.1581 LONG.

RANIMUM LOCATION QUALITY: A 5
TOTAL # OF EVENTS ON PLOT: 14363 KILOMETERS
TOTAL # OF EVENTS WITHIN SEARCH RADIUS: 5208 .

| MAGNITUDE DISTRIBUTION OF SEARCH BADIUS EVENTS: .

- 8.0-.9: 592

- 24-28

18-19;

3.0-39:

3880

: 693

42

- AD-49:
5.0-59:

-, B80-69:
7.0-7.9:

- B.0-8.9:

oo o o=

. CLOSEST EVENT: 1.0 Of FRIDAY, MARCH 04, 1984 LOCATED APPROX, .2 KILOMETER OF THE SITE
LARGEST 5 EVENTS:

4.1 ON BATURDAY, FEBRUARY 13, 20H{ LOCATED APPROX. 7 MILOMETERS NORTH OF THE SITE

- 3.6 ON THURSDAY, SEPTEMBER 12, 199€ LOCATED APPROX. 4 KILOMETERS SOUTH OF THE SITE
3.8 ON SATURDAY, MARCH 20, 199! LOCATED APPROX. 8 KILOMETERS MORTHWEST OF THE SiTE

(3.7 ONWEDNESDAY, NOVEMBER 18, 199: LOCATED APPRCX. 8 KILOMETERS NORTHEAST OF THE SITE
3.6 QN FRIDAY, FEBRUARY 18, 203( LOCATED APPROX. 8 KILOMETERS NORTH OF THE SITE
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| APPENDIX 8 | e
- FELD INVESTIGATION e

‘Subsurface Exploration

~“The site was investigated on July 13 and 21, 2017 and consisted of drilling ©

B exploratory borings with a truck-mounied Mobile 8618 drill rig eguipped with 8-inch

- diameter hollow stem augers and excavating 4 exploratory test pits using a rubber tire

" backhoe equipped with an 18-inch bucket. The borings were extended to depths

ranging from approximately 21.5 feet to 51.5 feet below the existing ground surface.

The test pits were excavated to depths of approximately 14 to 14.5 feet below the _
existing ground surface. The approximate locations of our exploratory borings and =~
irenches are presented on the enclosed Plate, Enclosure A-2, within Appendix A.

The drilling exploration was conducted using a truck mounted Mobile BGTB dnll rig
equipped with 8-inch diameter holiow stem augers. The soils were continuously logged
by a staff geologist from this firm who inspected the site, created detailed logs of the
borings, obtained undisturbed, as well as disturbed, so#l samples for evaluation and
testing, and classified the soils by visual examination in accordance with the Unified
Soil Classification System.

Relatively undisturbed samples of the subsoils were obtained at a maximum interval
of 5 feet. The samples were recovered by using a Califorria split barrel sampler of
2.50-inch inside diameter and 3.00-inch outside diameter, from the ground surface 1o
the maximum depths attained. The sampler was driven by a 140-pound automatic trip
hammer dropped from a height of 30 inches. The number of hammer biows required
.o drive the sampler into the ground the final 12 inches was recorded and further

- converted to an equivalent SPT N-value. Factors such as gfficiency of the automatic
- trip hammer used during this investigation (80%j, inner diameter of the hollow stem
- auger (3.75 in), and rod length at the test depth were considered for further

- computing of equivalent SPT N-values corrected for field procedures (N60) which are

'...'_'_in(:%uded in the boring logs, Enclosures B-1 through B-6.

-~ The undisturbed soil samples were retained in brass sample rings of 2.42 inches in
_iameter and 1.00 inch in height, and placed in sealed plastic containers. Disturbed
- soil samples were obtained at selected levels within the borings and placed in sealed
"'._Con‘tainers for transport to our geotechnical laboratory.

“The test pit exploration was conducted using a CAT 420k backhoe with an 18-inch 77
“ bucket. The soils were continuously logged by a geologist from this firm who visually e :
~inspected the site, maintained detailed logs of the trenches, obtained disturbed soil - :



samples for evaluation and testing, and classified the soils by visual examinaticn in
accordance with the Unified Soil Classification System.

_ ""'In-piace density determinations were conducted at selected levels within the trenches
- utitizing the Nuclear Gauge Method, in accordance with the standard ASTM D 2922,
- Disturbed soil samples were obtained at soil changes and other selected levels withir
“the trenches. The samples were placed in sealed containers for transport t0 our

- geotechnical laboratory.

Al samples obtained were taken to our geotechnical laboratory for storage and
testing. Detailed logs of the borings and trenches are presented on the enclosed Boring
Logs, Enclosures B-1 through B-10. A Boring/french Log Legend is presented on.
Enclosure B-i. A Soil Classification Chart is presented on Enclosure B-il. R




CONSISTENCY OF SOIL.

SAMPLE KEY

ﬁﬁﬁ@%-
L Symbol Deseription
SPTBLOWS .~ CONSISTENCY )
e IR INDIGATES CALIFORNIA -
T 0-4 o L Very Loose SPLIT SPOON S0IL
410 e Loose SAMPLE
T 40-30 . Medium Dense
. S INDIGATES BULK
30-50 E Dense SAMPLE
Over 50 Veary Dense
INDICATES SAND CONE
OR MUCLEAR DENSITY
COHESIVE SOILS TEST

PENETRATION TEST

INDICATES STANDARD - -

SPT BLOWS CONSISTENCY (SPT) SOIL SAMPLE
0-2 Very Soift
2-4 Soft -
g-15 Stif 1 Atterberg Limiis
15-30 Very Stiff Consolidation
30-80 Hard Direct Shear {undisturbed or remolded) o
Qver 80 Very Hard o

Expansion Index

2

3

4

5 Hydrometer

4] Organic Content

7 Proctor (4", 6", or Cal216)

8 R-value

9 ‘Sand Equivalent

' 10 Sieve Analysis
11 Soluble Sulfate Content |
12 Swell R

13 Wash 200 Sieve

BORING LOG LEGEND

PROJECT: NWC SPRUCE AVE, AND REDLANDS BLVD,, MORENO VALLEY, CA | PROJECT NQ.:  13358.1
CLIENT: ANTHEM OIL, INC. | ENCLOSURE: B-i
DATE: JULY 20147

LOR Geotechnical Group, Inc.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBULS LXPICAL
B GRAPH (LETTER DESCRIFTIONS
' s WELL-GRADED GRAVELS, GHAVEL -
CLEAN SAND MIXTURES, [17TLE O 10
GRAVEL GRAVELS FIES
Ao POORLY-GAAL
... . §ILITTLE OR NO FINES) Y- GAADED GRAVELE, GRAVEL
GRAVELLY - EANO MIXTURES, LITTLE OF 8D
S0fLS FINES
COARBE GRAVELS SH.TY GRAVELS, BRAVEL - SAND -
GRAINED MORE THAN S0% WITH EINES SILT MK TURES
S0ILS OF COARSE
T FRACTION
RETANED ON N (APPRECIAGLE CLAYEY GRAVELS, GEAVEL - SAN -
4 SIEVE AMOURT OF FINES) CLAY MINTURES
VWELL-GHADED SARIGS, GRAVELLY
CLEAMN SANDS FANOE LTTLE QR MO RINES
MRORE THAN BQ% SAND
M (0T TLE OR NO FINES]
(8 MATERIAL 13 Sﬂﬁg , HOORLY-GRADED SANDSE, GRAVELLY
LARGER THAN NO. ANEDY SAMDL LITTLE R WO FINES
10 SEVE SIZE SOMS :
§ ............
. g e L SANDS WITH SILTY SANDE SANG - ST
MORE THAN 50% I
OF COARSE i FINES MIXTURES
FRACTION T s B
;’&T".}ENG GNNEA G ereoAR CLAYVEY SANDE, SAND - 0rAy
ANHINT OF FINES) IR TURES
| :
§ INDRGANIC SHTS ANG VERY FINE
§BANDSE, ROCK FLOUR, SILTY OR
D CLAYEY FINE BANGS OR CLAYEY
; LTS WITH SLIGHT PLASTICNTY
o INCHIGANIG CLAYVE DF LOW T0
SHTS OO LT MAEDILIM PLASTICITY, GHAVELLY
e AND QLD LisiiT CLAYS, SANDY CLAYS, SHTY
FINE . LESE THAR CLAYS [EAN (FAYS
GRAINED CLAYE su ——————
SOILE OREANG SH TS AND DREANIC SILTY
CLAYS OF LW FLASTICITY
HEGREANIS SILTS, MICACEDUE O
IHATCIMACEQLUS FINE BAND ()
MOBE THAN 50% s E};:}:{.‘g O & A
OF MATERIAL 15
SMALLER THAN s
wo. 200 SIEVE 5;;?\; ? LU LT INORGANIC CLAYS OF HIGH
: : . GREATER THAN HASTICETY
CLAYS 50
OREANIC CLAYS OF WMELIINW TO
HIGH PLASTICITY, ORGANIC SILTS
. . PEAT, HUMLS, SWatmd Soitswirie 1T
HIGHLY QRGANIC SOILE WIGH DRGANIC CORTENTS

| NOTE: DUAL SYMEULS ARE USED T IWDICATE BORDEELINE SOI. CLASSICATIONS

PARTICLE SIZE LIMITS

{
GRAVEL SAND
BOULDERS COBBLES SILT OR CLAY
{ COARSE FINE COARSE MEDIUM | FINE
12" an 940 No. 4 Ma. 18 No. 40 200

1U.S. STANDARD SIEVE SIZE)

SOIL CLASSIFICATION CHART

PROJECT: NWC SPRUCE AVE. AND REDLANDS BLVD., MORENO VALLEY, CA | PROJECT NO.: 933568.1

CLIENT: _ ANTHEM OIL, INC, | ENCLOSURE: B-ii
BATE: JULY 2017

LOR Geotechnical Group, Inc.




TEST DATA
] -
el BB
@5 B E s & 1z _
251z 6. |95 £ |%/4| LOG OF BORING B-1
=gy B | BT ag | g |24
oy = é - ) = - o]
i) T S T I = o < |3
[ N & pal s o
< | g .
. o = DESCRIPTION
7 ‘ ] SM | @2 0 feet, FILL/TOPSOIL SILTY SAND, approximately 5%
. 7 coarse grained sand, 20% medium grained sand, 35% fane
7 5% 168.9 @ % ML \ urained sangd, 40% siity fues, tan, dry, icose, [
@ 2 feet, AELLUVIUM:SANDY SILT, trace gravel {o 27,
3 ) 5.6 113.0 @ appraximately 5% coarse grained sand, 10% medimn
grained sand, 25% fac grained sand, 60% sifey fines, Hghi |
g 3.0 1160.5 @ b3 yeliow brown, dry, some thin caleite stringers.
e 3 feet, becomes slightly coarser grained, some roothaics, thin
)] m oA 1090 t caleite stringers remain, !
. . @ . (@ f feet, SELTY SAND, approximately 10% coarse prained
10 3.4 1440 @ T s sand, 25% medinm grained sand, 45% fine grained sand, J
L s 25% siity fines, light vellow brows, diy to damy. .
] S E— S PO S : @ iZ feet, POORLY GRADED SAND with SILT,
|17 5.1 183.6 @ approximatley $0% fine grained sand, 10% silty fiues, white,
damp.
26 : -+
i 3 7.0 110.0 BN | @R 20 Feet. SILTY SAND, approximately (0% coarse grained
i LI sand, 34% medium grained sead, 35% fine grained sand,
; N 25% silty fines, light red brown, damp.
23 25 } w5 119.6 Tl ML | @ 25 feet, SILTY SARND/SANDY SILT, approximately 56% fine
; (17| =M grained sand, 56% sitty fines, Hght yellow brows, damp.
E
SOp—gg 4 L 1188 | 8C | @ 30 feet, CLAYEY SAND, approximately 15% cotse grained
i said, 25% mediun grained sand, 30% five grafned sand,
i 30% clayey fines of low plasticily, red brown, dap,
35 ; abundang secondary calcite.
33 8.2 187 ML | @ 35 feet, SANDY SILT, approximately 15% meditm grained
! sand, 20% line grained sand, 65% sitty fines, Hpht red
hrowi, damp, some pinjiole perosity, seme secondary calcite
40 i as noduies.
48 6.d | 1178 g (@ 40 fect, SANDY SILT, approximately 20% fine grained sand,
B0% silty {Ines, brown, dawp, seme thia caleite stringers.,
45 — ] IR - . . .
38 5.3 iy | § (@ 45 feet, becomes skighity saadier.
A — i 3
s 52 18.8 1222 @ _ 7 CL | @ 50 feet, LEAN CLAY with SAND, appreximately 15%
: medivm graiacd sand, 25% fine grained sand, 60% clayey
{ines of low plasticity, red brown, damp, abundant caicite
o stringers, _
38 . END OF BORING
Filito 2'
o No groundwater
60 Mo besrock
i
PROJECT: Proposed Commercial Development | PROJECT NUMBER: 13358.1
CLIENT: Anther OGil, ine. ELEVATION:
DATE DRILLED: Juiy 13, 2617
GEOTECHNICAL GROUP INC. | FQUIPMENT __ MobileB6t | |-
HOLE DIa: 8" 1 ENCLOSURE: B-1
A, .




4 1 _ Y
TEST DATA ’
I
¢ H
sz s
: 2 ‘ Z o > R
S8l 2 8. %2t |8y LOG OF BORING B2
_ & i .
=lag | B | BT oLl & |81
b = v = > = B ; =
[a¥ @] 24 st I -
i8] wd ) i A L -t
AR g s T
0 - = i DESCRIPTION
. ' 5-_ 'g SM | @@ 0 feet, FILL/TOPSOILSILTY SANE, approximately 5%
. 1 : coarse grained sand, 20% medinm grmmd sund, 30% fine
. i NE graiied sand, 25% silty fines, tan, dry, loose.
4 8.5 i13.6 ERR
33 1.5 8.8 HTTE ML [ @ 5 feer, ALLUVIUM:SILTY SAND/SANDY SILT, trace
I M uzzwd to /2" approximately 5% coarse gram{:{i sand, 14%
. medinm gmined siid, 35% fine grained sand, 50% sy
4 6.1 1203 LY I fines. vellow browe, damyp.

@ 7 feer, SILTY SAND, approximately 10% course grained
sand, 20% medlum grained sand, 36% fine grained sand,
4% silty fines, red brown, damp.

10 13 28 115.3 % SE | @ 10 feet, POORLY GRADED SAND with SILT,
é I 5™ upproximately 15% coarse grained sand, 25% medivm
Z genined sand, 30%, fue graioed sand, 10% silty Gines, yellow
&7 L7 122.4 $w [\__brown.dry.

@ 12 feet, WELL GRADED SAND, approxinaicly 25% conese
grained sand, Z5% nicdinm graimed sand, 45% Hue g,: amu‘.}
sard, 3% siliy {Tees, veliow brov, dry.

15 83 1.5 123.0
20 ¢ 8.7 1235 (]! ML | @ 20 feet, SANDY SILT, approximately 10% medium grained
i sand, 25% fine grained sand, 5% sitcy fines, red brown,
Vv damp. some thin calcife stringers. H
END OF BORING e
Filt1o 2* :
o Mo groundwater
25— , - Nobedeock .
30 |
PROJECT: Proposed Commerciat Developrent PROJECT NUMBER: 13358.1
CLIENT: Anthem Gil, Inc. FLEVATION:
ATE DRILLED: July 13, 2017 e
' SOUIPMENT: Mobi L
 GEOTECHNICAL GROUP INC, | EQUIPMENT i fobile B61
HOLE DIA: 8" ENCLOSURIE B-2
%, v,




W ;
v

TE S’l DATA
S
G B E B | Bl |
: ¢ > B Gl : o

Z=8 | | Sz el & 1814 LOG OF BORING B-3

E & E_; 1 o ﬁ %, Aw E": % ye .

ElF =% ) > = B

0] il o o % L o

[ 0 % 5 w

o - = DESCRIFTION
| SM | @ 0 feet, FILL/TOPSOILSILTY SAND, approximately 10%
coarse grained sand, 25% medivm grained sand, 36% fine
- ; 11 R grained s, 35% silty fines, tan, dry, loose,

5 : 29 | 1413 KL C @ 2 feet, ALLUVIUNMSANDY SILT, approximately 5%
nis:[lmm graized sand, 18%; fine grained sand, 85% silty
fines, yellow brown, damp, some piuhole porosicy, some thm

i calcite steingery. . S
T a 857 1019 |
i

7 4 4.1 1060.%

16 9 z 9.8 13340

13 6.3 1088 17| SM g 12 feer, SILTY SAND, approximately 15% coarse grained

S sand, 25% mecivn grained sand, 35% fixe grained mnd
- 25% silty Fines, ved brown, damp.
ST 6.1 1222 s
i
-

W75 i3 7.6 @ 20 fect, POORLY GRADED SAND, trace gravel {o 1/2"
approxiniately 20% coarse grained sand, 36% medium
grained sand, 45% fine grained sand, 5% silty ﬁnes, yg.lluw
brown, ey,

25 31 6.2 : 169.2 (@) 25 feet, SILTY SAND, approximately 85% fine grained sand,

o . . 15% silty fines, yelluw bmml dry

END OF BORING
Fill to 2! .
i No proundwater
No bedrock -
PROJECT: Proposed Comnzercial Devefopment | PROJECT NUMBER: 133561
CLIENT: Anthem Ol Inc. ELEVATION:
DATE DRILLED: Jalby 13, 2017
g_‘; GEOTECHNICAL GROUP INC, hQUI_PMEN I': I ! N{Ob:ie B6l e
HOLE DIA: 8" | ENCLOSURE: B-3
\, S
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\\\\\\\ TEST DATA -
¥ [
w & - b e - 2 . : - W, :
Zed | B | S5 ol b |gd LOG OF BORING B4
e w =y i < ]
oy 2 e SNl E RS
M3 8 5 £ < |5
o [ & = = v
L
0 ol e DESCRIPTION
' 1 8M | @ 0 feet, FILL/TOPSOILSILTY SAND, approvimately 5%
coarse grained sand, 20% wedivin grmm.d sand, 65% fine
grained sand, 30% siltv fines, tin, dry, lovsc,

8 54 108.3 ML | @ 2 feet, ALLUVIUNM:SANDY SILT, aproximately 10%
medinn: graised sand, 35%, fine g gramed sand, 55% silty
fines, yellow brown, dry, trace pinliole porosity, abundunt
thin caleite stringers.

5 & 2 6.9 ¥.0 @ 5 ¥ect, sHght increase ja porosity dinmefer.
10 4.5 116.3 g @ T feet, stight decrease in porosity dianzeter to pizkole.
ko iz 9.2 : 107.8 @ 16 Feet, erace pinhole porosity, lrace thin caicite siungus, o
; slighily finer grained, damg.
;
i
9 S . o y
% 38 5.9 1234 G 15 feat, poresity oo longer visible, red brown, dey,
L
2005 ey 118.4 @ 20 fect, POORLY GRADED SAND, approximately 5%
wravel to 1/2Y, 10% coarse grained sand, 25% wmedinn:
\ grained sand, 55% fioe grained sand, 5% ity Oacs, white, ,f
dry,
END OF BORING
S Fill to 2 :
25 _ o | Mo groandwater.
' ' -~ | Nobedrock
3¢
PROJECT: Proposed Commercial Development | PROJECT NUMBER: 133581
CLIENT: Anthem Qil, Ine. | ELLVATION.
DATE DRILLED: July 13, 2017
EQUIPMENT: i o :
LOR seotecunicaL group NG, | EQUIPMENT: Mobile B61
HOLE DIA.: 8" ENCLOSURE: B4
e A
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TEST DATA
[ P -
G| g '
oo oE g £ gl
[ = = o [ ) .
Ze8 1 E |85 Zo| B 194 LOG OF BORING B-5
| &Y g : B O I
SEE- NI z | 2 ]E°
i@ o a 9 = = -
& &= a = n
< | g
0 = - DESCRIPTION
[ BM [ @ @ feet, FILL/TOPSOILSILTY SAND, approximately 5%
N voarse grained sand, 15% mediam grained sand, 55% fine
e L _.prained sand, 25% siiiy fines, tan, dry, loose,
4 5.0 (93,4 CEIE! ML a) 2 foet, ALLUYIUMSELTY SANIMEANDY SILT,
] I3 b approximately 3% coarse grained smind, 15% medivn:
I 1 grained sand, 30% five grained sand, 36% silty fines, vellow
! THT brows, dry, abuadart pinkoie and slightby larger parosicy.
1 E
3 5 58 177 -4 B | @ 5 feet, SILTY SAND, approximately 20% coarse grained
nh spit, 25% medium grained sand, 35% fine grained sand,
RE 20% sitey fines, yellow browie, diy.
13 .9 1132 4
10 1 7.1 5.4 R Gb 10 feek, SANDY SELT, approximately 15% tine graized sand,
; 3% silty fines, tan, dry.
13 ERY 1026 §|
LT @ 13 feet, POORLY GRADED SAND, approximatcty 5%
coarse grained sand, 25% aediam grained sand, §5% fine
15 b graised sand, 5% silty fines, white, dry,
Y 3.4 1218 2 S SM ) @ 15 feet, SILTY SAND, approximately 16% ecoarse grained
: ' sand, 25% medinm grained saad, 30% fine grained sand,
3594 siley fives with trace cay, red brown, damp.
1 S T S S PP
2 28 4.3 1157 ST SP ) g 20 feet, POORLY GRADED SAND with SILT,
Tl S approximaicly 90% fire grained sand, 10% silty fines, yellow
o brown, dey e damp. f
ENE OF BORING |
Fill to 2° '_
- | No groundwater- - -
25 . . | No bedrotk
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0 A4 ] = DESCRIPTION.
) t 1] B8 1 gi 0 feeq, FHA/TOPSOILSILTY SAND, spproximately 16%
. [ N coarse gralned sand, 25% medium grained sand, 40% fine
g prained sand, 35%0 silty fines, tan, dry, foase.
8 4.4 98.9 H ML | @ 2 feet, ALLUVIUM:SANDY SILF, approximately 15%
} medinm grajned spad, 20% {ine grained sand, 65% silly
! {tnes, yeilow brown, dry, seme pinkole and shighly lavger
] porosity, trace roothairs.
4 .
9 LA Ll6.1 l (& % feet, contains thin eafeite sivingers, no rosthairs.
G 2 8.4 1028 || 5 | @7 feer, SILTY SAND, brace gravet to 112", approximately 5%
SH N coarse grained sand, 5% medium grained, 70% fine g,i alned
. ; A sund, 0% silty imu., yeklow browi, {lamp
i
10 E i . )
0 9.3 EG0.8 @& 10 fect, becones slishily cosreer grained,
8 2 10.4 7.2 @ 12 feet, hecomnes red brows,
i5 : . .
is 1.8 186 (@ 15 Yeet, SILTY SAND, approximalely 5% eoarse grained
sand, 26% medinm grained, 453% fine gramcd sand, 30%
siigy fines with trace ¢lay, red Drown, maolst.
3
20 27 4.8 1i6.4
END OF BORING
Filita 2°
o : MNa groundwaler
! ' : No bedrock
25 - e R
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2 fz
e axlz |E | & |3 | _—
S 018 ga] B |84 LOG OF TRENCH T-1
= jw] - B - bl U & S T
b s 2% ag | g oo
= a5 . e il
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] s ] by %]
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0" ) DESCRIPTION
i 0.2 % 1] S| @ O feer, FILL/TOPSOILSILTY SAND, approximately 5%
A0 comrse grained sand, 20% medium gramcd sand, 46% fine
) l . grained sand, 35%; si!ly {ines, tan, dry, loose.
B 14
3,47 T 4.5 925 % ML | @ 2 feet, ALEUVIUMSANDY SILT, approximaicly 5% cogrse
//é grained sand, 15% medinm graioed sand, 15% fine grained |
% sand, 653% silty fines, yellow browi, dey, abondant pinkoie
porosity, roothairs, magsive.
@ 3 {feer, some porosicy slightty Barger than pinhole.
T 7.8 Q0. @ 4 feet, stight increase fil moisture conicas, some accmmary
ealeife,
5 @ 5 feet, roothairs, porasity no longer visibie.
!
!
Psh | @ 9 feet, SILTY SAND, upproximately 10% coarse grained sand,
S 28%, medinm g,mmed sund, 30% tine g,mmeti sand 3::% mlty
10 1 fines; red brown, dey. .
END OF TRENCH
5 e
Fiit to 2°
No caving
No groundwater
No becrock
i
| i
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2 P
o 1
= “a b i Il H
fl exlz |E | £ |3 N |
e 2215 |21 ¢ 84| LOGOFTRENCHT-2
it S =0 me | WY A & : o
et Ex x| 0% 5 | E]Z
S pei2 |z | 2 |EIC
a2 “gilz oE |3 -
2 | © g ‘
o = ] DESCRIPTION
9,10, L 0.5 % T7T) &M | @@ 6 feet, FILE/TOPSOILBILTY $AND, approximately 3%
ﬁ A coarse geained sand, 9% medinmn g,ramed sand, 30% fine
% Pl gz‘ail!cd sand, 35% sil{y fines, tan, dry, ivose.
| R
ANk
//// 3
g WL | @ 2 feer, ALLUVIUMSANDY SILT, approximately 3% coarse
2 erained sand, 15% mediem gr amcd sied, 24% {ine grained
2 i sand, o sigy fines, yellow Drown, dry, pinhoele and siighlty
d, 55% siféy fi llow I d ithole and siighl
P 3.4 93.8 % i porosity, rosthairs, massive,
(& 4 fect, roodhairs as longer present, pinhote purumty wmamb,
slight inerense v mroisture. S
51 731 14 | 951 %
|
|
!
El}
i) 13 feet, becomes red broves, damyp, shundeng pmlwic poresity
und thin calete siriuyers.
END OF TRENCYH
i o Fitf 1o 2"
13 : ’ : . . No caving
No groundwater
No bedreek -
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I
) b
J [ — w
L by 1
- g g Z § . -
" [N bl . i) . - Wy . _— o
oz 218,14 ] T |24 LOG OF TRENCH T-3
=g So |l eS| BAY | 9 | @ S
'-[:E o = P — . o - R
i = o > £ | 2 o
Lo e o i:i o = Fomc
H9 “E g & R
i E‘_.f_ 0o
Nlle 2 DESCRIPTION
.1 %’ o] St | @ 0 feet, FILL/TOPSOGILSILTY SAND, approxdmately 8%
: A coarse grained sand, 15% medivm grained sand, 25% fine
|-t seained sand, 35% silty fines, tan, dry, loose.
76 33 91.0 : 1l ML | @ 2 feet, ALLUVIUMSSANDY SILT, approximately 5% course
[ geained sand, 18% medivm grained ssnd, 25% fiae grained
§ sand, 68% silty fines, yeilow brown, dry, sbundani pinhoie
i porosity, some rosthairs, massive,
1
¥ 4 R 955 g % ; G 4 feet, slight deereuse in porosity, slght inerease in n10_1$.§ui'e._
. -
5 Z
i
it
G 12 feet, beeomos red brown, damp, some pinkole povosity and
secondary caleite.
|
END OF TRENCH
15 o
Fill to 2'
No caving
No groundwater
No bedresk .
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,,,,, TEST DATA
|5
Lo i 5 il .
Moo= a8 L % 2 S
i I E2 8 1% | B |94 LOG OF TRENCH T-4
ol I 20 18T A2 2 129
e - fa T = . ~ & & -]
N mi e = = B
) ST = i
£ [l o [ ] [74]
< SR e
0 - = DESCRIPTION
4, 9, 10, 13 0.1 158 | @ O feet, FILL/TOPSONLSILTY SAND, approximately 5%

coarse grained sand, 15% medium grained said, 35% fine
grafned sand, 45% sEIty fines, fan, dry, loose.

ML | @ 2 feet, ALLUVIUMSANDY SILT, approximately 5% cosvse
giained sand, 18% aedivia gralned sand, 36% fine grained
sand 55% mlty fines, yellow brown, dry, some por e}mty amd

r Uo-timn 5, HDASSivVE. ]

.

3 4.3 Y4.3

75 4.2 96.8

@ 5 feed, shight increase in moisiure.

s i L] S| @ 8 feer, SEL'TY SAND, approximately 25% coarse grained sand,
i |- 15% medium grained sand, 33% fine grained mu[l 15% silty
tizes, yellow brown, dry, ceving.
e
!
@ 12 teet, frace fine gravel.
END OF TRENCH
15
Fift 4o 2 '
Caving from 8§ to 14,57
No groundwater
No bedrogk
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. APPENDIX C
LABORATORY TESTING

General

T Selected soil samples obtained from the borings were tested in our geotechnical
- laboratory fo evaluale the physical properties of the soils affecting foundation design
and construciion procedures. Laboratory testing included, in-place moisture content
and dernisity, laboratory compaction, direct shear, expansion index, consolidation, sieve
analysis, sand equivalent, R-value, and soluble sulfate content. Descriptions m’ the
iaboratory 1ests are presented in the following paragraphs:

Moisture-Density Tests

The moisture conterit and dry density information provides an indirect measure of soil
consistency for each stratum, and can also provide a correlation betwsen soils on this

site. The dry unit weight and field moisture content were determined for selected
undisturbed sampies, in accordance with ASTM D 2216, and ASTM [ 2937 and the _
results are shown on our boring logs, Enclosures B-1 through B-4, for convement S
correlation with the soil profile. "

fLaboratory Compaction

Selected soil samples were tested in the laboratory to determine compaction
characteristics using the ASTM D 1557 compaction test method. The resulis are
presented in the following tabie

LABORATORY COMPACTION

Trench S Optimam
Number Sample Depth . Soil Description Waximurn Dey Moisture
(feet) {U.5.C.8) Density {pcf) Content
{percent)
T-1 2-3 (ML} Sandy St 130.0 100 v
T-3 4-5 ML} Sandy Silt 129.5 90 i -




Direct Shear Tests

Shear tests are performed with a direct shear machinegs in general accordance with

CASTM D 3080 at a constant rate-of-strain (usually 0.04 inches/minute}. The machine
- is designed to test a sample partially extruded from a sample ring in single shear.
- Samples are tested at varying normatl loads in order to evaluate the shear strength

... Parameters, angle of internal friction and cohesion. Samples are tested in a remolded
- condition {80 percent per ASTM D 1587} and soaked, according to condjtton&
©_expected in the field. o

The results of the sheared tests are presented in the following table:

DHECT SHEAR TESTS
Angte of
|
Trench zimi& Soil Description fniernal ipgare_mt
Number P (U.5.C.8.) Friction enesion
{fest) {psh
{dagroes)
T-1 2-3 (ML) Sandy Silt 23 500

Expansion index Test

Remolded samples are tested to determine their expansion potential in accordance
with the Expansion Index (kD) test. The test is performed in accordance with the
Uniform Building Code Standard 185-2. The test results are presented on the following

- table:
EXPANSION INDEX TEST
Trench Sample Depth ) Material Description Expansion Exparnsion
Number {feet] {(U.5.C.8) Index (El Potential
T-1 2-3 (ML) Sandy Sit 15 Very Low
Expansion Index: 0-20 21-50 51-80 81130 1
Very Low Low Medium High 1




Consolidation Tests

The apparatus used for the consolidation tests {odometer) is designed to test a one-
~inch high pertien of the undisturbed soil sample as contained in a sample ring. Porous
.stones and fiiler paper are ptaced in contact with the top and bottom of the specimen
.to permit the addition or release of waiter. Loads are applied to the test specimen in
specified increments, and the resulting axial deformations are recorded. The results
. are plotted as log of axial pressure versus consolidation or compression, expressed as

- strain or sample height.

" Samples are tested at field and greater-than fietd moisture contents. The fesuits are
shown on Enclosures C-1 through C-b.

Sieve Analysis

A quantitative determination of the grain size distribution was performed for selected
sampies in accordance with ASTM D 422 isboratory test procedure. The
determination is performed by passing the soil through a series of sieves, and _
recording the weights of retained particles on each screen. The results of the saeve____ B
analysis are presented graphically or Enciosure C-6.

Sand Equivalent

The sand equivalent of selected scils were evaluated using the California Sand -
Equivalent Test Method, Caltrans Number 217. The results of the sand equwa!ent '
iesis are presented with the grain size distribution analysis on Enclosure C-8. '

- R:Value Test

_  Soil samples were obtained at probable pavement subgrade fevel and sieve analysis
- . and sand equivalent tests were conducted. A selected soil sample was tested to
- determine its R-value using the California R-Vaiue Test Method, Caltrans Number 301. _
"The results of the sieve analysis, sand equtvaient and A- vaiuo tests are presented on - o
' Enclosure C-6. : o

o Scluble Suifate Content Tesls

"_The soluble sulfate content of selected subgrade soils was evaluated. The
' concentration of soluble sulfates in the soils was determined by measuring the optical
. density of a barium sulfate precipitate. The precipitate results from a reaction of

~ barium chloride with water extractions from the soil samples. The measured optical -




density is correlated with readings on precipitates of known sulfate concentrations.
The test results are presenied on the following table:

SOLUBLE SULFATE CONTENT TESTS

Trench Sample Depth Soll Description Sulfate Content
Number {feat) (1.5.0.%8) {mercent by weight)
T-1 2-3 {MH.) Sandy Silt < 0.005

T-3 4-5 (ML) Sandy Silt < $.005
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Appendix 4: Historical Site Conditions

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

Not Applicable

-35-



Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

Not Applicable

-36-



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

-37 -



Santa Ana Watershed - BMP Design Volume, Vgype L RequiredEntries

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  WAI Date 4/6/2021
Designed by MSA Case No LWQ20-0024
Company Project Number/Name Job # 863

BMP Identification

BMP NAME / ID Underground Infiltration Chambers

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.69 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 | DMA Areas x Storm Volume, Vigmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA
OFF-SITE 1
AC/CONC 8100 Concrete or Asphalt 1 0.89 7225.2
PVYMT
R Ornamental
OFF-SITE 1 1275 Landscapin 0.1 0.11 140.8
LDsCP Pty
DMA
OFF-SITE 1 3125 Decomposed Granite 0.4 0.28 874.1
DG TRAIL
DMA 1
LR 73,495 Concrete or Asphalt 1 0.89 65557.5
DMA 1 Ornamental
LDSCP 4825 e —— 0.1 0.11 533
DMA
OFF-SITE 3 15535 Concrete or Asphalt 1 0.89 13857.2
AC PVMT
106355 Total 88187.8 0.69 5070.8 5140

Notes:




Infiltration Trench - Design Procedure BMP 1D Legend: Required Entries
g Inf Chamber gend: Calculated Cells
Company Name: WAI Date: 4/6/2021
Designed by: MSA County/City Case No.: LWQ20-0024
Design Volume
Enter the area tributary to this feature, Max = 10 acres A= 2 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewe= 5070 ft®

Calculate Maximium Depth of the Reservoir Layer

Enter Infiltration rate = 2.5 in/hr
Enter Factor of Safety, FS (unitless) FS= 3
Obtain from Table 1, Appendix A: "Infiltration Testing" of this BMP Handbook
n= 40 %
Calculate D;. D, = | (in/hr) x 72 hrs D,= 1250 ft
12 (in/ft) x (n /100) x FS
Enter depth to historic high groundwater mark (measured from finished grade) 20
Enter depth to top of bedrock or impermeable layer (measured from finished grade) 20
D, is the smaller of:

Depth to groundwater - 11 ft; & Depth to impermeable layer - 6 ft D, = 9.0 ft
Duax is the smaller value of D, and D, must be less than or equal to 8 feet. Dumax = 8.0 ft
Trench Sizing
Enter proposed reservoir layer depth Dg, must be < Dyax Dr= 300 ft

Calculate the design depth of water, dyy
Design d\y = (Dg) x (n/100) Design dy,= 1.20 ft
Minimum Surface Area, Ag As= Vgwp As= 4225 ff
dw
Proposed Design Surface Area Ap= 4284

Minimum Width = Dy + 1 foot pea gravel 4,00 ft

Sediment Control Provided? (Use pulldown) Yes

Geotechnical report attached? (Use pulldown) Yes

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

Notes: StormTech MC-3500 Detention/Infiltration chambers
| Dimentions - 36' X 119' (5 rows X 16 chamber segments)

Riverside County Best Management Practice Design Handbook

JANUARY 2010 DRAFT PRELIMINARY DRAFT - SUBJECT TO REVISION



VOLUME NOT NEED TO MITIGATE HCOC GEOTECHNICAL ENGINEER

rV storage @ 0.5 = 960 cf PAVEMENT SECTION PER
CONTROLS HEIGHT OF RESTRICTIVE PLATE
( ) RECOMMENDATIONS\ FINISH SURFACE

1784.0 MIN EL

5.50" MIN

|12"| 15"
[ MINT

+

%
V additional gravel = 1030 ¢ ~

(INCLUDED IN VOLUME CALCS)

1.95 1778.0 BOT CHAMBERS
2.95 ° 6 =
O’._
7771 suBcrace Per
DETENTION/INFILTRATION UNDERGROUND CHAMBERS DETAIL SE(CJ)(T)EACMHEI\II\:([:)%IOE\INSQNEER
STORMTECH MC-3500 CHAMBER OR EQUAL
NTS

CONCEPTUAL UNDERGROUND STORAGE SYSTEM CAPACITY (MIN DIMENSIONS: 40 If x 120 If

1. PROPOSED ARE 80 CHAMBERS (5 ROWS X 16 CHAMBERS = 80) and 10 END CAPS

2. PROPOSED MIN STORAGE VOLUME IS 14450 cf

chamber = 175 cf W/9” STONE LAYER = 175 x 80
end cap = 45 cf W/9" STONE LAYER = 45 x 10 = 450 cf

additional gravel = (120" x (2x1.95") x 5.5°) x 40% = 2574 sf x 40% = 1030 cf
storage at 5.5" depth = 14000 + 450 + 1030 = 15480 cf

storage at 5.0° depth = 15480 — ((120'x40'x0.5") x 40%) = 15480 — 960 = 14520 cf

14000 cf

<< << <
o~

DURING POST DEVELOPED CONDITION THE 2 YEAR 24 HOUR STORM EVENT FLOOD VOLUME IS 14500 cf,
THEREFOR EVEN IF WE DO NOT TAKE INTO CONSIDERATION ANY INFILTRATION AND FLOW DISCHARGE THE
PROPOSED UNDERGROUND STORAGE (14530 cf) IS SUFFICIENT TO MEET THE HCOC MITIGATION.

3. At 2.5 in/h INFILTRATION RATE THE DESIGNED Vgye = 5070 cf WILL INFILTRATE WITHIN 13 hours.
5070/(40 x 120 x 0.4 x 2.5/12) = 5070/400 = 12.7 hours



AutoCAD SHX Text
NTS

AutoCAD SHX Text
1778.0 BOT CHAMBERS

AutoCAD SHX Text
1784.0 MIN EL

AutoCAD SHX Text
FINISH SURFACE

AutoCAD SHX Text
PRELIMINARY UNDERGROUND STORAGE SYSTEM (MIN DIMENSIONS: 40 lf x 120 lf) 1. PROPOSED ARE 80 CHAMBERS (5 ROWS X 16 CHAMBERS = 80) and 10 END CAPS  2. PROPOSED MIN STORAGE VOLUME IS 14450 cf V chamber = 175 cf W/9" STONE LAYER = 175 x 80 = 14000 cf V end cap = 45 cf W/9" STONE LAYER = 45 x 10 = 450 cf V additional gravel = (120' x (2x2.95') x 9") x 40% = 212 cf (see plan view on Site plan sheet 2)  V storage = 14,000 + 450 + 212 = 15112 cf  DURING POST DEVELOPED CONDITION THE 2 YEAR 24 HOUR STORM EVENT FLOOD VOLUME IS 14500 cf, THEREFOR EVEN IF WE DO NOT TAKE INTO CONSIDERATION ANY INFILTRATION AND FLOW DISCHARGE THE PROPOSED UNDERGROUND STORAGE IS SUFFICIENT TO MEET THE HCOC MITIGATION.   3. At 2.5 in/h INFILTRATION RATE THE DESIGNED V  = 5070 cf WILL INFILTRATE WITHIN 14 hours.  BMP = 5070 cf WILL INFILTRATE WITHIN 14 hours.  5070/(36 x 119 x 0.4 x 2.5/12) = 5070/375 = 14.2 hours


Santa Ana Watershed - BMP Design Volume, Vgype

(Rev. 10-2011)

Legend:

Required Entries
Calculated Cells

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

Designed by

MSA

Company Project Number/Name

Job # 863

Date 6/6/2021
Case No LWQ21-0015

BMP ldentification

BMP NAME / ID Bio 1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.69 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 | vojume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm | Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA Off-
Site 2 33665 Concrete or Asphalt 1 0.89 30029.2
AC/CONC t : :
PVMT
DMA  Off-
Site 2 2790 nggs':‘j":/ 0.1 0.11 308.2
LDSCP Y
DMA 2
CONC 680 Concrete or Asphalt 1 0.89 606.6
PATH
DMA 2
o 5130 Roofs 1 0.89 4576
DMA 2 Ornamental
e 17965 Landscaping 0.1 0.11 1984.4
60230 Total 37504.4 0.69 2156.5 2500

Notes:




Legend:

Required Entries

Calculated Cells

) . - . BMP ID
Bioretention Facility - Design Procedure .
Bio 1
Company Name: WAI
Designed by: MSA

Date: 6/6/2021

County/City Case No.: LWQ21-0015

Design Volume

Enter the area tributary to this feature

Enter Vgyp determined from Section 2.1 of this Handbook

A= 1.4 acres

Vewp= 2,156 ft*

Type of Bioretention Facility Design

@ Side slopes required (parallel to parking spaces or adjacent to walkways)

) No side slopes required (perpendicular to parking space or Planter Boxes)

Bioretention Facility Surface Area

Depth of Soil Filter Media Layer

Top Width of Bioretention Facility, excluding curb

Total Effective Depth, dg
d:=(0.3)xdg + (0.4) x1-(0.7/wg) + 0.5

Minimum Surface Area, A,
Vawp (ft))
de (ft)

Ay (ft) =

Proposed Surface Area

Bioretention Facility Properties

ds = 1.5 ft

Wy = 40.0 ft

de =133t

Ay= 1619 U

A= 1880 ft°

Side Slopes in Bioretention Facility
Diameter of Underdrain

Longitudinal Slope of Site (3% maximum)
6" Check Dam Spacing

Describe Vegetation:

Z= 4 1
6 inches
0.5 %
0 feet

Notes: Dimentions - 40' x 47"

Riverside County Best Management Practice Design Handbook
JUNE 2010



Santa Ana Watershed - BMP Design Volume, Vg
(Rev. 10-2011)

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Date 4/6/2021

Company Name WAI

Designed by MSA

Company Project Number/Name Job # 863

Case No LWQ20-0024

BMP ldentification

BMP NAME / ID Filterra Bioscape Open Top Planter

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.69 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 | \ojume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff [ DMAAreasx | Storm | Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I¢ Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA Off-
Site 4 4360 Concrete or Asphalt 1 0.89 3889.1
AG/CONC 4 : :
PVMT
DMA Off-
Site 4 310 Ornamental 0.1 0.11 34.2
Landscaping
LDSCP
4670 Total 3923.3 0.69 225.6 229.5

Notes:




i . - . BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:
y g Bio 2 g Calculated Cells
Company Name: WAI Date: 6/6/2021
Designed by: MSA County/City Case No.: LWQ20-0024
Design Volume
Enter the area tributary to this feature A= 0.11 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vemp= 226 ft®
Type of Bioretention Facility Design
:) Side slopes required (parallel to parking spaces or adjacent to walkways)
{® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer ds = 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 5.0 ft
Total Effective Depth, dg
de = [(0.3) xds+ (0.4)x1]+0.5 dg = 180 ft
Minimum Surface Area, A,
Vawp (ft)) Av=l 126 Tt
2\ _ BMP
Ay (ft) = ) ———
Proposed Surface Area A= 128 ft’
Minimum Required Length of Bioretention Facility, L L= 252 ft
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 2 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes: Dimentions -5'x 25.5'

Riverside County Best Management Practice Design Handbook
JUNE 2010



PERIMETER STONE

EXCAVATION WALL

A

StormTe%h

STORMTECH MC-3500 CHAMBER

Designed to meet the most stringent industry performance standards for
superior structural integrity while providing designers with a cost-effective
method to save valuable land and protect water resources. The StormTech
system is designed primarily to be used under parking lots, thus maximizing
land usage for private (commercial) and public applications.

, thus
enhancing the performance and extending the service life of these practices.

STORMTECH MC-3500 CHAMBER ~ STORMTECH MC-3500 END CAP

(not to scale) (not to scale)
Nominal Chamber Specifications Nominal End Cap Specifications
Size (LxWxH) Size (LxWxH)
90" x77"x45” 26.5"x71"x45.1"
2,286 mmx 1,956 mmx 1,143 mm 673 mmx 1,803 mmx 1,145 mm
Chamber Storage End Cap Storage - ACTUA LENGTH -
109.9t3(3.11 m?) 14.9 ft3 (0.42 m?) v
225"
. (571 mm)
Min. Installed Storage* Min. Installed Storage* INSTALLED
175.0 ft3 (4.96 m®) 45.1ft 3 (1.28 m®)
Weight Weight N - S
25.7" 0" .
134 Ibs (60.8 kg) 49 Ibs (22.2 kg) - R N TRy | e
P *Assumes a minimum of 12” (300 mm) !
Shipping of stone above, 9” (230 mm) of stone 45.0"
15 chambers/pallet below, 6” (150 mm) of stone perimeter, (1143 mm)
6” (150 mm) of stone between chambers/
7 end caps/pallet end caps and 40% stone porosity. 77.0" —t
7 pallets/truck F— (1956 mm) —1
*Assumes a minimum of 12” (300 mm) of
stone above, 9” (230 mm) of stone below
chambers, 6” (150 mm) of stone between
chambers/end caps and 40% stone porosity.
EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4 FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR

CHAMBERS SHALL MEET ASTM F2418 "STANDARD DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS". CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787

"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC

ADS GEOSYTHETICS 601T NON-WOVEN CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE ]\

PAVEMENT LAYER (DESIGNED
/— BY SITE DESIGN ENGINEER)

i

T
"
18" (24m)
= | (450 mm) MIN®“jax

12" (300 mm) MIN
[ f
45"
(1140 mm)

= L DEPTH OF STONE TO BE DETERMINED
- BY SITE DESIGN ENGINEER 9" (230 mm) MIN

(CAN BE SLOPED
OR VERTICAL)

6" (150 mm) MIN

MC-3500
END CAP

77" (1950 mm) |— 12" (300 mm) TYP

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 24" (600 mm).



AN

StormTeéh®

MC-3500 CHAMBER SPECIFICATION

STORAGE VOLUME PER CHAMBER FT? (M?)

MC-3500 Chamber | 109.9 (3.11) | 175.0 (4.96) 179.9 (5.09) 184.9 (5.24) 189.9 (5.38)

MC-3500End Cap | 14.9(42) | 451 (1.28) 46.6(1.32) 48.3(1.37) 49.9(1.41)

Note: Assumes 6” (150 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and includes
the bare chamber/end cap volume.

AMOUNT OF STONE PER CHAMBER

MC-3500 Chamber 8.5(6.0) 9.1 (6.5) 9.7(6.9) 10.4 (7.4)
MC-3500 End Cap 3.9(2.8) 4129 43(31) 45(3.2)

MC-3500 Chamber 7711 (4.6) 8255 (5.0) 8800 (5.3) 9435 (5.7)
MC-3500 End Cap 3538 (2.1) 3719 (2.2) 3901 (2.4) 4082 (2.5)

Note: Assumes 12” (300 mm) of stone above and 6” (150 mm) row spacing and 6” (150 mm) of
perimeter stone in front of end caps.

VOLUME EXCAVATION PER CHAMBER YD? (M?)

MC-3500 Chamber 11.9(9.1) 12.4(9.5) 12.8(9.8) 13.3(10.2)
MC-3500 End Cap 4.0(3) 41(3.2) 43(3.3) 44(3.4)

Note: Assumes 6” (150 mm) of separation between chamber rows and 24” (600 mm) of cover. The
volume of excavation will vary as depth of cover increases.

Working on a project?
Visit us at
and utilize the StormTech Design Tool

For more information on the StormTech MC-3500 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

Advanced Drainage Systems, Inc.

THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS® 4640 Trueman Blvd., Hilliard, OH 43026
1-800-821-6710 www.ads-pipe.com

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com

The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.

StormTech® is a registered trademark of StormTech, Inc.

© 2019 Advanced Drainage Systems, Inc. #5150909 06-19 CS




CDS

Hydrodynamic Separator



The experts you need to solve your
stormwater management challenges

Your Contech Team

Contech is the leader in stormwater STORMWATER

management solutions, helping engineers, CONSULTANT

It’s my job to recommend

contractors and owners with infrastructure and .
the best solution to meet

land development projects throughout North permitting requirements.
America.
_ , STORMWATER
With our responsive team of stormwater experts, DESIGN ENGINEER
local regulatory expertise and flexible solutions, I work with consultants to design
) the best approved solution to
Contech is the trusted partner you can count on for meet your project’s needs.

stormwater management solutions.
REGULATORY MANAGER

lunderstand the local stormwater
regulations and what solutions
will be approved.

SALES ENGINEER

I make sure our solutions
meet the needs of the contractor
during construction.

Contech is your partner in stormwater management solutions



Unique screening technology for i
stormwater runoff — CDS® DS

The CDS hydrodynamic separator uses swirl concentration and continuous deflective separation to
screen, separate and trap trash, debris, sediment, and hydrocarbons from stormwater runoff.

At the heart of the CDS system is a unique screening technology used to capture and retain trash
and debris. The screen face is louvered so that it is smooth in the downstream direction. The effect
created is called “Continuous Deflective Separation.” The power of the incoming flow is harnessed
to continually shear debris off the screen and to direct trash and sediment toward the center of
the separation cylinder. This results in a screen that is self-cleaning and provides 100% removal of
floatables and neutrally buoyant material debris 4.7 mm or larger, without blinding.

CDS is used to meet trash Total Maximum Daily Load (TMDL) requirements, for stormwater quality
control, inlet and outlet pollution control, and as pretreatment for filtration, detention/infiltration,
bioretention, rainwater harvesting systems, and a variety of green infrastructure practices.

A
2N

ENGINEERED SOLUTIONS



CDSP® Features and Benefits

FEATURE BENEFIT

Captures and retains 100% of floatables and

. i I I
neutrally buoyant debris 4.7mm or larger Superior pollutant remova

APPLICATION TIPS

+ Because of its internal peak

bypass weirs, CDS systems
can provide cost savings
by eliminating the need for

Isolated storage sump eliminates scour . additional structures.
. Excellent pollutant retention
potential

Self-cleaning screen Ease of maintenance

Pretreating detention,

infiltration, and green
Eliminates the need for additional infrastructure practices

structures with CDS can protect
downstream structures

Internal bypass

. L. . A and provide for easy
Multiple pipe inlets and 90-180° angles Design flexibility

maintenance.

« The CDS an ideal

. solution for retrofit
Clear access to sump and stored pollutants Fast, easy maintenance o .
applications due to its

compact footprint and
configuration flexibility.

The CDS® Screen

A fundamentally different approach to trash control ...

Traditional approaches to trash control typically involve
“direct screening” that can easily become clogged, as trash
is pinned to the screen as water passes through. Clogged
screens can lead to flooding as water backs up. The design
of the CDS screen is fundamentally different. Flow is
introduced to the screen face which is louvered so that it
is smooth in the downstream direction. The effect created
is called “Continuous Deflective Separation.” The power of
the incoming flow is harnessed to continually shear debris
off the screen and to direct trash and sediment toward the
center of the separation cylinder.

Setting new standards in Stormwater Treatment




CDS® Design Configuration

Why use traditional stormwater design when ONE system can do it all ...

The CDS effectively treats stormwater runoff while reducing the number of structures on your site.
Inling, offline, grate inlet, and drop inlet configurations available. Internal and external peak bypass
options also available.

INLET

BYPASS
STRUCTURE

JUNCTION

TREATMENT
UNIT

Traditional stormwater

treatment site design

A Traditional Stormwater Treatment Site Design
would require several structures on your site.
With CDS, one system can do it all!

GRATE INLET
(CAST IRON HOOD FOR

CLEAN OUT CURB INLET OPENING)

(REQUIRED)

CDS® Advantages

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

‘CREST OF BYPASS WEIR
(ONE EACH SIDE)

«  Grateinlet option available SEPARATION CYLINDER

« Internal bypass weir

INLET FLUME

«  Accepts multiple inlets at a variety of angles

«  Advanced hydrodynamic separator

INLET
(MULTIPLE PIPES POSSIBLE)

«  Captures and retains 100% of floatables and neutrally buoyant

OUTLET OIL BAFFLE

debris 4.7 mm or larger

TREATMENT SCREEN

« Indirect screening capability keeps screen from clogging

SEPARATION SLAB SUMP STORAGE

«  Retention of all captured pollutants, even at high flows

«  Performance verified by NJCAT, WA Ecology, and ETV Canada

Learn More:

www.ContechES.com/cds

S
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CDS® Applications

CDS is commonly used in the following stormwater applications:

«  Stormwater quality control - trash, debris, sediment, and hydrocarbon removal
«  Urban retrofit and redevelopment

« Inlet and outlet protection

«  Pretreatment for filtration, detention/infiltration, bioretention, rainwater harvesting systems,

and Low Impact Development designs

CDS*® provides trash control CDS® pretreats a bioswale

Select CDS® Certifications and Verifications

CDS has been verified by some of the most stringent stormwater technology
evaluation organizations in North America, including:

«  Washington State Department of Ecology (GULD) - Pretreatment
«  New Jersey Department of Environmental Protection (NJDEP)
«  Canadian Environmental Technology Verification (ETV)

«  California Statewide Trash Amendments Full Capture System Certified*

*The CDS System has been certified by the California State Water Resources Control Board as a Full Capture System provided that it is sized to treat
the peak flow rate from the region specific 1-year, 1-hour design storm, or the peak flow capacity of the corresponding storm drain, whichever is less.

Save time, space and money with CDS
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CDS® Maintenance

Select a cost-effective and easy-to-access treatment system ...

Systems vary in their maintenance needs, and the selection of a
cost-effective and easy-to-access treatment system can mean a huge
difference in maintenance expenses for years to come.

A CDS unit is designed to minimize maintenance and make it as easy
and inexpensive as possible to keep our systems working properly.

INSPECTION

Inspection is the key to effective maintenance. Pollutant deposition
and transport may vary from year to year and site to site. Semi-annual
inspections will help ensure that the system is cleaned out at the
appropriate time. Inspections should be performed more frequently
where site conditions may cause rapid accumulation of pollutants.

Most CDS® units can easily be cleaned

RECOMMENDATIONS FOR CDS MAINTENANCE within thirty minutes.

The recommended cleanout of solids within the CDS unit’s sump should occur at 75% of the sump capacity. Access to the CDS
unit is typically achieved through two manhole access covers — one allows inspection and cleanout of the separation chamber
and sump, and another allows inspection and cleanout of sediment captured and retained behind the screen. A vacuum truck
is recommended for cleanout of the CDS unit and can be easily accomplished in less than 30 minutes for most installations.

Design Your Own Hydrodynamic Separator
(DYOHDS™)

Quickly prepare designs for estimates and
project meetings ...

«  Multiple sizing methods available.

«  Site-specific questions ensure the selected unit will comply
with site constraints.

«  Multiple treatment options may be available based on
regulations and site parameters.

«  Follow up reports contain a site-specific design, sizing

summary, standard detail, and specification. Learn More:
www.ContechES.com/dyohds
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A partner
you can rely on

——r STORMWATER N PIPE = = STRUCTURES
=== SOLUTIONS SOLUTIONS 7~ | SOLUTIONS
Few companies offer the wide range of high- THE CONTECH WAY

quality stormwater resources you can find with
us — state-of-the-art products, decades of
expertise, and all the maintenance support you
need to operate your system cost-effectively.

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS
SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS
AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY
APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED
TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY
PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH'S CONDITIONS OF SALE
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

© 2019 Contech Engineered Solutions LLC, a QUIKRETE Company
Revision 10/19

Contech® Engineered Solutions provides innovative, cost-effective
site solutions to engineers, contractors, and developers on projects
across North America. Our portfolio includes bridges, drainage,
erosion control, retaining wall, sanitary sewer and stormwater
management products.

TAKE THE NEXT STEP

For more information: www.ContechES.com

A :
>

ENGINEERED SOLUTIONS

Get social with us: n m a u

800-338-1122 | www.ContechES.com

All Rights Reserved. Printed in the USA.)



Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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UNIT HYDROGRAPH SUMMARY TABLE

INDEPENDENT PLAZA (APN 488-310-012), REDLANDS BOULEVARD AND HEMLOCK AVENUE
CITY OF MORENO VALLEY

7/9/2021
Table
STORM | _DURATIO UNIT HYDROGRAPH RESULTS BASIN
PRE-DEV CONDITIONS POST-DEV CONDITIONS
Flood Volume Peak Flow Flood Volume Peak Flow Basin Volume
CF CFS CF CFS Req'd (CF)
1-HOUR
3-HOUR
6-HOUR
2-YEAR| 24-HOUR 1986 0.08 14500.0 0.6

The proposed infiltration chamber storage is 14520 cf > 14500 cf (2 y-24 h),
therefor even if we do not take into consideration any infiltration or flow discharge

the proposed underground storage is sufficient to meet the HCOC mitigation.




VOLUME NOT NEED TO MITIGATE HCOC GEOTECHNICAL ENGINEER

rV storage @ 0.5 = 960 cf PAVEMENT SECTION PER
CONTROLS HEIGHT OF RESTRICTIVE PLATE
( ) RECOMMENDATIONS\ FINISH SURFACE

1784.0 MIN EL

5.50" MIN

|12"| 15"
[ MINT

+

%
V additional gravel = 1030 ¢ ~

(INCLUDED IN VOLUME CALCS)

1.95 1778.0 BOT CHAMBERS
2.95 ° 6 =
O’._
7771 suBcrace Per
DETENTION/INFILTRATION UNDERGROUND CHAMBERS DETAIL SE(CJ)(T)EACMHEI\II\:([:)%IOE\INSQNEER
STORMTECH MC-3500 CHAMBER OR EQUAL
NTS

CONCEPTUAL UNDERGROUND STORAGE SYSTEM CAPACITY (MIN DIMENSIONS: 40 If x 120 If

1. PROPOSED ARE 80 CHAMBERS (5 ROWS X 16 CHAMBERS = 80) and 10 END CAPS

2. PROPOSED MIN STORAGE VOLUME IS 14450 cf

chamber = 175 cf W/9” STONE LAYER = 175 x 80
end cap = 45 cf W/9" STONE LAYER = 45 x 10 = 450 cf

additional gravel = (120" x (2x1.95") x 5.5°) x 40% = 2574 sf x 40% = 1030 cf
storage at 5.5" depth = 14000 + 450 + 1030 = 15480 cf

storage at 5.0° depth = 15480 — ((120'x40'x0.5") x 40%) = 15480 — 960 = 14520 cf

14000 cf

<< << <
o~

DURING POST DEVELOPED CONDITION THE 2 YEAR 24 HOUR STORM EVENT FLOOD VOLUME IS 14500 cf,
THEREFOR EVEN IF WE DO NOT TAKE INTO CONSIDERATION ANY INFILTRATION AND FLOW DISCHARGE THE
PROPOSED UNDERGROUND STORAGE (14530 cf) IS SUFFICIENT TO MEET THE HCOC MITIGATION.

3. At 2.5 in/h INFILTRATION RATE THE DESIGNED Vgye = 5070 cf WILL INFILTRATE WITHIN 13 hours.
5070/(40 x 120 x 0.4 x 2.5/12) = 5070/400 = 12.7 hours
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PRELIMINARY UNDERGROUND STORAGE SYSTEM (MIN DIMENSIONS: 40 lf x 120 lf) 1. PROPOSED ARE 80 CHAMBERS (5 ROWS X 16 CHAMBERS = 80) and 10 END CAPS  2. PROPOSED MIN STORAGE VOLUME IS 14450 cf V chamber = 175 cf W/9" STONE LAYER = 175 x 80 = 14000 cf V end cap = 45 cf W/9" STONE LAYER = 45 x 10 = 450 cf V additional gravel = (120' x (2x2.95') x 9") x 40% = 212 cf (see plan view on Site plan sheet 2)  V storage = 14,000 + 450 + 212 = 15112 cf  DURING POST DEVELOPED CONDITION THE 2 YEAR 24 HOUR STORM EVENT FLOOD VOLUME IS 14500 cf, THEREFOR EVEN IF WE DO NOT TAKE INTO CONSIDERATION ANY INFILTRATION AND FLOW DISCHARGE THE PROPOSED UNDERGROUND STORAGE IS SUFFICIENT TO MEET THE HCOC MITIGATION.   3. At 2.5 in/h INFILTRATION RATE THE DESIGNED V  = 5070 cf WILL INFILTRATE WITHIN 14 hours.  BMP = 5070 cf WILL INFILTRATE WITHIN 14 hours.  5070/(36 x 119 x 0.4 x 2.5/12) = 5070/375 = 14.2 hours
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Pre-developed conditions
2 year 24 hour

Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version 8.2
Study date 04/09/21 File: 863pre242.out

O

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

Program License Serial Number 6311

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

English Units used in output format

Independent Plaza, MV
Pre-developed conditions

2 year

(Job 863)

Drainage Area = 2.88(Ac.) = 0.004 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 2.88(Ac.) = 0.004 Sq- Mi.
Length along longest watercourse = 540.00(Ft.)

Length along longest watercourse measured to centroid = 305.00(Ft.)
Length along longest watercourse = 0.102 Mi.

Length along longest watercourse measured to centroid = 0.058 Mi.
Difference in elevation = 15.00(Ft.)

Slope along watercourse 146.6667 Ft_./Mi.

Average Manning®s "N" = 0.030

Lag time = 0.040 Hr.

Lag time = 2.38 Min.

25% of lag time = 0.60 Min.

40% of lag time = 0.95 Min.

unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
2.88 1.90 5.47

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
2.88 4.50 12.96

STORM EVENT (YEAR) = 2.00



Area Averaged 2-Year Rainfall = 1.900(In)
Area Averaged 100-Year Rainfall = 4_.500(In)

Point rain (area averaged) = 1.900(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.900(In)

Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
2.880 86.00 0.000

Total Area Entered = 2.88(Ac.)

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

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

86.0 71.6 0.343 0.000 0.343 1.000 0.343
Sum (F) = 0.343

Area averaged mean soil loss (F) (In/Hr) = 0.343

Minimum soil loss rate ((In/Hr)) = 0.172

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 209.869 45.056 1.308

2 0.167 419.737 42 .685 1.239

3 0.250 629.606 8.406 0.244

4 0.333 839.474 3.853 0.112
Sum = 100.000  Sum= 2.902

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

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 0.07 0.015 ( 0.608) 0.014 0.002
2 0.17 0.07 0.015 ( 0.606) 0.014 0.002
3 0.25 0.07 0.015 ( 0.604) 0.014 0.002
4 0.33 0.10 0.023 ( 0.601) 0.021 0.002
5 0.42 0.10 0.023 ( 0.599) 0.021 0.002
6 0.50 0.10 0.023 ( 0.597) 0.021 0.002
7 0.58 0.10 0.023 ( 0.594) 0.021 0.002
8 0.67 0.10 0.023 ( 0.592) 0.021 0.002
9 0.75 0.10 0.023 ( 0.590) 0.021 0.002
10 0.83 0.13 0.030 ( 0.587) 0.027 0.003
11  0.92 0.13 0.030 ( 0.585) 0.027 0.003
12 1.00 0.13 0.030 ( 0.583) 0.027 0.003
13 1.08 0.10 0.023 ( 0.580) 0.021 0.002
14 1.17 0.10 0.023 ( 0.578) 0.021 0.002
15 1.25 0.10 0.023 ( 0.576) 0.021 0.002
16 1.33 0.10 0.023 ( 0.573) 0.021 0.002
17 1.42 0.10 0.023 ( 0.571) 0.021 0.002
18 1.50 0.10 0.023 ( 0.569) 0.021 0.002
19 1.58 0.10 0.023 ( 0.567) 0.021 0.002
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272 22.67 0.07 0.015 C 0.177) 0.014 0.002
273 22.75 0.07 0.015 ( 0.176) 0.014 0.002
274 22.83 0.07 0.015 ( 0.176) 0.014 0.002
275 22.92 0.07 0.015 ( 0.175) 0.014 0.002
276 23.00 0.07 0.015 ( 0.175) 0.014 0.002
277 23.08 0.07 0.015 ( 0.175) 0.014 0.002
278 23.17 0.07 0.015 (C 0.174) 0.014 0.002
279 23.25 0.07 0.015 (C 0.174) 0.014 0.002
280 23.33 0.07 0.015 C 0.173) 0.014 0.002
281 23.42 0.07 0.015 ( 0.173) 0.014 0.002
282 23.50 0.07 0.015 (C 0.173) 0.014 0.002
283 23.58 0.07 0.015 ( 0.173) 0.014 0.002
284 23.67 0.07 0.015 (C 0.172) 0.014 0.002
285 23.75 0.07 0.015 ( 0.172) 0.014 0.002
286 23.83 0.07 0.015 (C 0.172) 0.014 0.002
287 23.92 0.07 0.015 ( 0.172) 0.014 0.002
288 24.00 0.07 0.015 C 0.172) 0.014 0.002
(Loss Rate Not Used)
Sum = 100.0 Sum = .3
Flood volume = Effective rainfall 0.19(In)
times area 2.9(AcH)/[(n)/(Ft)] = 0.0(Ac.Fb)
Total soil loss = 1.71(In)
Total soil loss = 0.410(Ac.Ft)
Total rainfall = 1.90(In)
Flood volume = 1986.3 Cubic Feet
Total soil loss = 17876.9 Cubic Feet
Peak flow rate of this hydrograph = 0.075(CFS)
L L L L i o L L S
24 -HOUR STORM
Runoffef Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
0+ 5 0.0000 0.00 Q | | | |
0+10 0.0000 0.00 Q | | | |
0+15 0.0001 0.00 Q | | | |
0+20 0.0001 0.01 Q | | | |
0+25 0.0002 0.01 Q | | | |
0+30 0.0002 0.01 Q | | | |
0+35 0.0002 0.01 Q | | | |
0+40 0.0003 0.01 Q | | | |
0+45 0.0003 0.01 Q | | | |
0+50 0.0004 0.01 Q | | | |
0+55 0.0004 0.01 Q | | | |
1+ 0 0.0005 0.01 Q | | | |
1+ 5 0.0006 0.01 Q | | | |
1+10 0.0006 0.01 Q | | | |
1+15 0.0007 0.01 Q | | | |
1+20 0.0007 0.01 Q | | | |
1+25 0.0007 0.01 Q | | | |
1+30 0.0008 0.01 Q | | | |
1+35 0.0008 0.01 Q | | | |
1+40 0.0009 0.01 Q | | | |
1+45 0.0009 0.01 Q | | | |
1+50 0.0010 0.01 Q | | | |
1455 0.0010 0.01 Q | | | |
2+ 0 0.0011 0.01 Q | | | |
2+ 5 0.0012 0.01 QV | | | |
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EXHIBIT
N INDEPENDENT PLAZA
POST-DEVELOPED CONDITIONS
UNIT HYDROGRAPH MAP

WINCHESTER ASSOCIATES, INC. APRIL 2021
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Post-developed conditions
2 year 24 hour

Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version 8.2
Study date 04/14/21 File: 863postwg242.out

O

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

Program License Serial Number 6311

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

English Units used in output format

Independent Plaza, MoVal (APN 488-310-012)
Post-developed conditions

2 year

(Job 863)

Drainage Area = 2.88(Ac.) = 0.004 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 2.88(Ac.) = 0.004 Sq- Mi.
Length along longest watercourse = 750.00(Ft.)

Length along longest watercourse measured to centroid = 410.00(Ft.)
Length along longest watercourse = 0.142 Mi.

Length along longest watercourse measured to centroid = 0.078 Mi.
Difference in elevation = 15.00(Ft.)

Slope along watercourse 105.6000 Ft./Mi.

Average Manning®s "N" = 0.015

Lag time = 0.027 Hr.

Lag time = 1.61 Min.

25% of lag time = 0.40 Min.

40% of lag time = 0.64 Min.

unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
2.88 1.90 5.47

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
2.88 4.50 12.96

STORM EVENT (YEAR) = 2.00



Area Averaged 2-Year Rainfall = 1.900(In)
Area Averaged 100-Year Rainfall = 4_.500(In)

Point rain (area averaged) = 1.900(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.900(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
2.880 56.00 0.790
Total Area Entered = 2.88(Ac.)

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

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

56.0 36.0 0.706 0.790 0.204 1.000 0.204
Sum (F) = 0.204

Area averaged mean soil loss (F) (In/Hr) = 0.204

Minimum soil loss rate ((In/Hr)) = 0.102

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.270

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 311.052 57.787 1.677

2 0.167 622.104 36.528 1.060

3 0.250 933.156 5.685 0.165
Sum = 100.000  Sum= 2.902

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

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 0.07 0.015 ( 0.362) 0.004 0.011
2 0.17 0.07 0.015 ( 0.360) 0.004 0.011
3 0.25 0.07 0.015 ( 0.359) 0.004 0.011
4 0.33 0.10 0.023 ( 0.358) 0.006 0.017
5 0.42 0.10 0.023 ( 0.356) 0.006 0.017
6 0.50 0.10 0.023 ( 0.355) 0.006 0.017
7 0.58 0.10 0.023 ( 0.353) 0.006 0.017
8 0.67 0.10 0.023 ( 0.352) 0.006 0.017
9 0.75 0.10 0.023 ( 0.351) 0.006 0.017
10 0.83 0.13 0.030 ( 0.349 0.008 0.022
11  0.92 0.13 0.030 ( 0.348) 0.008 0.022
12 1.00 0.13 0.030 ( 0.346) 0.008 0.022
13 1.08 0.10 0.023 ( 0.345) 0.006 0.017
14 1.17 0.10 0.023 ( 0.344) 0.006 0.017
15 1.25 0.10 0.023 ( 0.342) 0.006 0.017
16 1.33 0.10 0.023 ( 0.341D) 0.006 0.017
17  1.42 0.10 0.023 ( 0.340) 0.006 0.017
18 1.50 0.10 0.023 ( 0.338) 0.006 0.017
19 1.58 0.10 0.023 ( 0.337) 0.006 0.017
20 1.67 0.10 0.023 ( 0.336) 0.006 0.017
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273 22.75 0.07 0.015 ( 0.105) 0.004 0.011
274 22.83 0.07 0.015 ( 0.105) 0.004 0.011
275 22.92 0.07 0.015 ( 0.104) 0.004 0.011
276 23.00 0.07 0.015 ( 0.104) 0.004 0.011
277 23.08 0.07 0.015 ( 0.104) 0.004 0.011
278 23.17 0.07 0.015 ( 0.104) 0.004 0.011
279 23.25 0.07 0.015 ( 0.103) 0.004 0.011
280 23.33 0.07 0.015 ( 0.103) 0.004 0.011
281 23.42 0.07 0.015 ( 0.103) 0.004 0.011
282 23.50 0.07 0.015 ( 0.103) 0.004 0.011
283 23.58 0.07 0.015 ( 0.103) 0.004 0.011
284 23.67 0.07 0.015 ( 0.102) 0.004 0.011
285 23.75 0.07 0.015 ( 0.102) 0.004 0.011
286 23.83 0.07 0.015 ( 0.102) 0.004 0.011
287 23.92 0.07 0.015 ( 0.102) 0.004 0.011
288 24.00 0.07 0.015 ( 0.102) 0.004 0.011
(Loss Rate Not Used)
Sum = 100.0 Sum = 16.6

Flood volume = Effective rainfall 1.39(In)

times area 2.9(Ac)/Ln)/(Ft)] = 0.3(Ac.Ft)

Total soil loss = 0.51(In)

Total soil loss = 0.123(Ac.Ft)

Total rainfall = 1.90(In)

Flood volume = 14500.2 Cubic Feet

Total soil loss = 5363.1 Cubic Feet

Peak flow rate of this hydrograph = 0.548(CFS)

+++++++++H+
24 - HOUR STORM
Runoff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5 10.0
0+ 5 0.0001 0.02 Q | | | |
0+10 0.0003 0.03 Q | | | |
0+15 0.0006 0.03 Q | | | |
0+20 0.0008 0.04 Q | | | |
0+25 0.0012 0.05 Q | | | |
0+30 0.0015 0.05 Q | | | |
0+35 0.0018 0.05 Q | | | |
0+40 0.0022 0.05 Q | | | |
0+45 0.0025 0.05 Q | | | |
0+50 0.0029 0.06 Q | | | |
0+55 0.0033 0.06 Q | | | |
1+ 0 0.0038 0.06 Q | | | |
1+ 5 0.0042 0.06 Q | | | |
1+10 0.0045 0.05 Q | | | |
1+15 0.0048 0.05 Q | | | |
1+20 0.0052 0.05 Q | | | |
1425 0.0055 0.05 Q | | | |
1+30 0.0058 0.05 Q | | | |
1+35 0.0062 0.05 Q | | | |
1+40 0.0065 0.05 Q | | | |
1+45 0.0068 0.05 Q | | | |
1+50 0.0072 0.06 Q | | | |
1+55 0.0077 0.06 Q | | | |

0 0 Q | | | |
0 0. Q | | | |
0 0 Q | | | |
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23+15 0.3308 0.03 Q I I l
23+20 0.3310 0.03 Q I I I
23+25 0.3312 0.03 Q I I I
23+30 0.3314 0.03 Q I I I
23+35 0.3317 0.03 Q I I I
23+40 0.3319 0.03 Q I I I
23+45 0.3321 0.03 Q I I I
23+50 0.3323 0.03 Q I I I
23+55 0.3325 0.03 Q I I I
24+ 0 0.3328 0.03 Q I I I
24+ 5 0.3329 0.01 Q I I I
24+10 0.3329 0.00 Q I I I
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST
INDEPENDENT PLAZA

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

REDLANDS BLVD AND HEMLOCK AVE

MORENO VALLEY

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

X A. On-site storm drain Xl Locations of inlets. B Mark all inlets with the words ® Maintain and periodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
Drain” or similar. C?tCh Basin @  Provide stormwater pollution
Markers may be available from the tion information to new site
Riverside County Flood Control preven
. .. owners, lessees, or operators.
and Water Conservation District,
call 951.955.1200 to verify. A  See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
@ Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
a B. Interior floor drains O  State that interior floor drains and 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 sewetr.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

it D1. Need for future @ Note building design features that @ Provide Integrated Pest Management
indoor & structural pest discourage entry of pests. information to owners, lessees, and
control operators.
Q D2. Landscape/ Show locations of native trees or State that final landscape plans will | @ Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.
be undisturbed and retained. O Presetve existing native trees, B See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
. . se s : . !
Show stormwater treatment and : | Design landscaping to minimize }}llt;gefh/lﬁf f}gg‘:ﬂzzgn/o stt‘(])igwater/ 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 & owners, lessees and operatofs.
and guidance in Chapter 5.) use of fertilizers and pesticides that
can contribute to stormwater
o pollution.
Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
o soil conditions.
Consider using pest-resistant
& plants, especially adjacent to

hardscape.

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a E. Pools, spas, ponds, 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.otg/ stormwater/
Department of Environmental to local requirements.
Health Guidelines.)

(] F. Food service For restaurants, grocery stores, and Describe the location and features & 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 Describe the items to be cleaned in ResFaurants, Grocery St(.)rei,
area outdoors) of a .ﬂoot sink or this facility and how it has been Delicatessens and Bakeries” at
other 'area for cleam_ng floor mats, sized to insure that the largest http:/ /tcflood.otg/stormwater/
containers, and equipment. items can be accommodated. Provide this brochure to new site
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.

X G. Refuse areas Show where site refuse and State how site refuse will be A 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.

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.

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

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

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

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

a H. Industrial processes.

Q

Show process area.

Q

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

Q

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

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

http://tcflood.otg/ stormwater/




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q I. Outdoor storage of

equipment or materials.

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

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

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

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

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

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

» Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARDP)

= Aboveground Storage Tank

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

= Underground Storage Tank

www.cchealth.or roups/hazmat

yA

Q

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Q J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

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

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

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

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

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

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

0 Washwater from vehicle and

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

Activities and Professional Mobile Service

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

UCar dealerships and similar may
rinse cars with water only.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q K. Vehicle/Equipment
Repair and
Maintenance

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

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

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

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

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

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

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

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

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

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

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

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

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q L. Fuel Dispensing
Areas

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

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

The property owner shall dry sweep
the fueling area routinely.

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

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

Q M. Loading Docks

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

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

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

Move loaded and unloaded items
indoors as soon as possible.

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




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP
Table and Narrative

;] N. Fire Sprinkler Test
Water

]

Provide a means to drain fire
sprinkler test water to the sanitary
sewer.

]

See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality

Handbooks at

www.cabmphandbooks.com

O. Miscellaneous Drain
or Wash Water or Other
Sources

Boiler drain lines
Condensate drain lines
Rooftop equipment

Drainage sumps

HOERBRERLOD

Roofing, gutters, and
trim.

Other sources

(]

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

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

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

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

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

Include controls for other sources
as specified by local reviewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

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

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

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

] P. Plazas, sidewalks,
and parking lots.

v; |

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




Appendix 9: O&M

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

To be included in F-WQMP
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Appendix 10: Educational Materials

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

To be included in F-WQMP
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