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A Brief Introduction

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




OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for QR Birtcher Oak Valley
Owner LLC by Albert A. Webb Associates for the Oak Valley North — Trailer Lot 1 project.

This WQMP is intended to comply with the requirements of City of Calimesa, County of Riverside for County of
Riverside Ordinance No. 754 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 Riverside County Water Quality
Ordinance (Municipal Code Section 13.12 — Stormwater Drainage System Protection Regulations).

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

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

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

DRAFT

Preparer’s Signature Date

Sarah Kowalski, P.E. Senior Engineer
Preparer’s Printed Name Preparer’s Title/Position

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

PROJECT INFORMATION
Industrial/Business Park
Oak Valley North

Type of Project:
Planning Area:
Community Name:
Development Name: Trailer Lot 1

PROJECT LOCATION

Latitude & Longitude (DMS): 33°58°42” N / 117°02°40” W
Project Watershed and Sub-Watershed: Santa Ana Watershed

APN(s): Portion of 413-260-018

Map Book and Page No.: Thomas Bros. Map Page 689, Grid J4; Page 690, Grid A3, A4, and B4

PROJECT CHARACTERISTICS
Proposed or Potential Land Use(s)
Proposed or Potential SIC Code(s)

Area of Impervious Project Footprint (SF)

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

Does the project propose to construct unpaved roads?

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

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

Is the project located within any MSHCP Criteria Cell?

If so, identify the Cell number:

Are there any natural hydrologic features on the project site?

Is a Geotechnical Report attached?

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

Industrial, Business Park
1541 -
Contractors,

General
Industrial
Buildings and Warehouses;

1542 - General
Contractors, Non-
Residential ~Other than
Industrial and Warehouses
339,900+ SF

339,900+ SF

Xy [In

(ly Xn

[ly Xn

0 SF

(ly Xn

n/a

Xy [~

Xy [In

B

0.796 in

Project Description

The Oak Valley North — Trailer Lot 1 project proposes an industrial development in the City of Calimesa

on approximately 10 acres of vacant land. The project site is bounded to the northeast by Beckwith

Avenue, and to the west, south, and southeast by currently vacant land. The surrounding areas to the

south and southeast are part of separate permit cases for future industrial development. Runoff from the

onsite area and offsite areas north of the overall project area (consisting mainly of the San Bernardino

Mountain Ranges) currently run through the site from northeast to southwest. This runoff is generally

conveyed throughout the vacant site via existing, natural streambed areas that continue towards the
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southern boundary before ultimately discharging into Caltrans culverts that cross Interstate-10 (I-10)
highway before ultimately discharging into the San Timoteo Creek.

For the proposed condition, runoff is captured through a series of catch basins and grate inlets located
throughout the site at localized low points.

Based on a preliminary geotechnical investigation, an infiltration-based BMP is not feasible. This is due
to poor infiltration capacities of the existing soil, as well as potentially collapsible soil being present
throughout the site. Due to site constraints, Modular Wetland System (MWS) vaults are being proposed
to treat onsite runoff for water quality requirements. The location and sizing of these MWS vaults
throughout the site are based on the location of localized low points and subsequent area tributary to
the inlet. Some smaller areas (mainly portions of the proposed driveways and adjacent slope areas)
within the project boundary drain into the perimeter roadways. In this preliminary analysis, all areas
within the project boundary have been considered in the QBMP calculations, upsizing some treatment
devices to ensure the full project boundary is treated.

Captured flows are proposed to enter the MWS vaults for water quality treatment then discharge into
the proposed underground detention system. Mitigated flows outlet to the existing Caltrans culverts. The
proposed MWS vaults contain an internal bypass weir structure allowing for runoff from larger storm
events to bypass the vaults and enter the onsite storm drain facilities.

The project is required to address increased runoff mitigation for the 2-year, 24-hour storm event to
meet HCOC mitigation requirements. The project site does not meet the HCOC exemptions in Section F.1,
therefore underground detention systems with orifice outlets provided will mitigate flows to be within
10% of the pre-development flows for the 2-year, 24-hour storm event to meet the condition in Section
F.2. There are no offsite flows from the perimeter streets entering the project site. Therefore, the
proposed underground detention and orifice system will only mitigate onsite flows.

A.1 Maps and Site Plans

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

Drainage Management Areas Source Control BMPs

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

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

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



A.2 Identify Receiving Waters

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

receiving waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters

EPA Approved 303(d)

List Impairments

Designated
Beneficial Uses

Proximity to
RARE
Beneficial Use

San Timoteo Creek Reach 3
(Yucaipa Creek to Headwaters)

Indicator Bacteria

GWR, RARE, REC1, REC2,
WARM, WILD

2+ miles

San Timoteo Creek Reach 2

(Gage at San Timoteo Creek to
Yucaipa Creek)

Indicator Bacteria

GWR, REC1, REC2, WARM,
WILD

Not designated
as RARE

San Timoteo Creek Reach 1B & 1A
(Santa Ana River Confluence to

AGR, GWR, RARE, RECI,

Indicator Bacteria 7+ miles
Barton Road to Gage at San Timoteo REC2, WARM, WILD
Creek)
Santa Ana River Reach 5
j Fault i B di Not Listed AGR, GWR, MUN, RARE, 17+ miles
(San Jacinto Fault in San Bernardino REC1, REC2, WARM, WILD +
to Seven Oaks Dam)
Santa Ana River Reach 4
issi / i Iti Indicator Bacteria GWR, RARE, RECL, RECZ, 19+ miles
(Mission B VFI' to San Jacinto Fault in SPWN, WARM, WILD +
San Bernardino)
. AGR, GWR, RARE, REC1
Santa Ana River Reach 3 1 ’ ’ ’ /
o Copper, Indicator | pr) " cpwn,  WARM, | 22+ miles
(Prado Dam to Mission Blvd.) Bacteria, Lead
WILD
. RARE, REC1, REC2, .
+
Prado Basin Management Zone pH WARM, WILD 35+ miles




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

Table A.2 Other Applicable Permits

Agency Permit Required
State Department of Fish and Game, 1602 Streambed Alteration Agreement Xy [N
State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. |Z Y |:| N
US Army Corps of Engineers, CWA Section 404 Permit |:| Y |X| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion L1y XN
Statewide Construction General Permit Coverage Xy N
Statewide Industrial General Permit Coverage Xy N
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) Xy [N
Other (please list in the space below as required) v O
City of Calimesa Grading Permit

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.

Site Optimization

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

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

Yes. The currently vacant site generally drains from northeast to southwest towards existing Caltrans
culverts. In this existing condition, flows are generally conveyed via smaller streambed areas that run
throughout the project site. These smaller streambed areas discharge flows south, offsite into the
culverts.

In the developed condition, a network of catch basins and inlets will capture flows generated onsite.
After being treated by proposed MWS vaults, flows are conveyed towards the existing culverts, similar to
the existing condition.

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

The existing vegetation is very minimal. The existing project site is primarily barren, so no vegetation is
proposed to be protected.

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

Due to poor infiltration capacities and potentially collapsible underlying soils throughout the site, an
infiltration-based BMP is not feasible to treat for water quality requirements.

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

Yes. The impervious areas will be minimized as much as possible while maintaining safe and usable
facilities onsite. Landscaped areas have been provided throughout the project site along concrete
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walkways, around the proposed building, adjacent to parking areas, and in other feasible locations
throughout the site.

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

Yes. However, based on the nature of the industrial development, not all runoff can feasibly be directed
towards a pervious area before being captured. Pervious landscaped areas are proposed throughout the
site where possible, in order to maximize the chances of runoff dispersing into landscaped areas before
being captured. All runoff that is captured onsite will be directed towards an MWS vault (or series of
MWS vaults) to provide water quality treatment.

-11-



Section C: Delineate

(DMA:s)

Drainage

Management

Areas

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)? Area (Sq. Ft.) DMA Type
DMA L1-A Roofs 0 D
Hardscape 0 D
Ornamental Landscaping | 60,609 D
DMA L1-B Roofs 0 D
Hardscape 73,898 D
Ornamental Landscaping | 7,809 D
DMA L1-C Roofs 0 D
Hardscape 117,099 D
Ornamental Landscaping | O D
DMA L1-D Roofs 0 D
Hardscape 88,926 D
Ornamental Landscaping | 29,468 D
DMA L1-E Hardscape 14,500 D
Ornamental Landscaping | O D

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

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

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

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

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

Self-Retaining Area Area

Area Storm

(square Depth [C] from Table C.4Required Retention Depth
DMA el feet) (inches) DMA Name /= (inches)
Name/ID |surface type  [[Al (B] ID [C] [D]
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[D] = [B] +
[A]
Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas
DMA Receiving Self-Retaining DMA
- ¥
) o S 2 e
g o G .% > S 5 Area (square
Z j?) 3 5 9 é S |Product feet) Ratio
< = o 8 o
g [A] o § [B] [C1=[A]x[B] |DMA name/ID |[PI [C]/[D]
Table C.5 Type ‘D’, Areas Draining to BMPs
DMA Name or ID BMP Name or ID
DMA L1-A MWS Vault (1 —4’x4’ vault)
DMA L1-B MWS Vault (1 -8’x12’ vault)
DMA L1-C MWS Vaults (2 — 8’x16’ vaults in series)

DMA L1-D & DMA L1-E* MWS Vault (1 -8’x16’ vault)

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.

*Note: WQ Treatment for DMA L1-D is oversized to provide treatment for DMA L1-E, which does not
have outlets.
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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. 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 could have a negative impact? X
If Yes, list affected DMAs:

...have measured in-situ infiltration rates of less than 1.6 inches / hour? X
If Yes, list affected DMAs: all 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: Soils underlying project site are potentially collapsible and not suitable for infiltration.

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.

-14 -



D.2 Harvest and Use Assessment

Please check what applies:

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

CIDownstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the 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
neither of the above criteria applies, follow the steps below to assess the feasibility of irrigation use,
toilet use and other non-potable uses (e.g., industrial use).

Irrigation Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

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

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

Total Area of Impervious Surfaces: n/a

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

Enter your EIATIA factor: n/a

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

Minimum required irrigated area: n/a

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

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

n/a ‘ n/a
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Toilet Use Feasibility

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

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

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

Projected Number of Daily Toilet Users: n/a
Project Type: n/a

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

Total Area of Impervious Surfaces: n/a

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-1 in Chapter 2 to determine the minimum number or toilet users per tributary impervious
acre (TUTIA).

Enter your TUTIA factor: n/a

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

Minimum number of toilet users: n/a

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

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

n/a ‘ n/a

Other Non-Potable Use Feasibility

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

Step 1:

Step 2:

n/a

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

Average Daily Demand: n/a

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

Total Area of Impervious Surfaces: n/a
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Step 3:

Step 4:

Step 5:

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-3 in Chapter 2 to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-3: n/a

Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 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 Number of Daily Toilet Users (Step 1) to the minimum required number of
toilet users (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, unless a site-specific analysis has been completed that demonstrates technical
infeasibility as noted in D.3 below.

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 L1-A [ ] [ ] [ ]

DMA L1-B

DMA L1-C

I

I

I
XXX

I

DMA L1-D &
DMA L1-E*

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.

Based on the LID BMP Hierarchy, the Oak Valley North — Trailer Lot 1 project will utilize biotreatment
(MWS vaults) throughout the site to treat for water quality requirements. Infiltration-based BMPs are
not feasible due to poor infiltration capacities of underlying soils and potentially collapsible soils (See
Appendix 3 for preliminary geotechnical investigation). Harvest and Use BMPs are not feasible as
reclaimed water will be used for non-potable water demands. Bioretention BMPs are not feasible due to
site constraints, including minimum parking density requirements and significant grading conditions.

*Note: WQ Treatment for DMA L1-D is oversized to provide treatment for DMA L1-E, which does not
have outlets.
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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 Vsme worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vgwe
using a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design
Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete
Table D.3 below to document the Design Capture Volume and the Proposed Volume for each LID BMP.
Provide the completed design procedure sheets for each LID BMP in Appendix 6. You may add additional

rows to the table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff DMAL1-A
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
Roofs 0 Roofs 1 0.89 0
Hardscape | 0 Concrete or | 1 0.89 0
Asphalt
Design Proposed
Landscape | 60,609 I_O;gssrrgznfgl 0.1 0.11 6,695 Rainfall | Design Flow | Flow
ping Intensity | Rate, Qswmp | Rate
(in/hr) | (cfs) (cfs)
Ar = [D]x[E]
2=[D E F|] = G
5[A] bl [El F1 = %3560 |
60,609 6,695 0.2 0.03 0.05

[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 Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff DMAL1-B
Type/ID feet) Type Fraction, Is Factor | Factor
(A] (B] [C] [A] x [C]
Roofs 0 Roofs 1 0.89 0
Hardscape | 73,898 Concrete or | 1 0.89 65,917
Asphalt
Design Proposed
Landscape | 7,809 I(_J;gzsnzznf:l 0.1 0.11 862.6 Rainfall | Design Flow | Flow
ping Intensity | Rate, Qsmpr | Rate
(in/hr) | (cfs) (cfs)
Ar = [D]x[E]
2=[D E F] = —— | [G
(Al b] € Fl = 23560 | 1©
81,707 66,780 | 0.2 0.3 0.3
[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
Table D.5 DCV Calculations for LID BMPs
DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square | Surface Impervious | Runoff | Runoff DMA L1-C
Type/ID feet) Type Fraction, I Factor | Factor
(A] (B] [C] [A] x [C]
Roofs 0 Roofs 1 0.89 0
Hardscape | 177,099 | Concrete or | 1 0.89 157,972
Asphalt d
Design Propose
Landscape | 0 I(_)rnsmen?al 0.1 0.11 0 Rainfall | Design Flow | Flow
andscaping Intensity | Rate, Qemp | Rate
(in/hr) | (cfs) (cfs)
A = [D]x[E]
2=[D E = —— G
5[A] [0l | [E] [Fl = J3560 | [©
177,099 157,972 | 0.2 0.7 0.9

[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.6 DCV Calculations for LID BMPs

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff DMA L1-D
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
Roofs 0] Roofs 1 0.89 0
Hardscape | 88,926 Concrete or | 1 0.89 79,322
Asphalt ;
Design Propose
Landscape | 29,468 I_Org;mentl‘:l 0.1 0.11 3,255 Rainfall | Design Flow | Flow
andscaping Intensity | Rate, Qswmp | Rate
(in/hr) | (cfs) (cfs)
Ar = [D]x[E]
2=[D E F] = —— | [G
(Al b] € Fl = 23560 | 1©
118,394 82,577 0.2 0.4 0.5

[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

*Note: WQ Treatment for DMA L1-D is oversized to provide treatment for DMA L1-E, which does not
have outlets.

Table D.7 DCV Calculations for LID BMPs

DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious | Runoff | Runoff DMA L1-E
Type/ID feet) Type Fraction, I Factor | Factor
(A] (B] [C] [A] x [C]
Roofs 0] Roofs 1 0.89 0
Hardscape | 14,500 Concrete or | 1 0.89 12,934
Asphalt d
Design Propose
Landscape | 0 I(_)rnsmen?al 0.1 0.11 0 Rainfall | Design Flow | Flow
andscaping Intensity | Rate, Qemp | Rate
(in/hr) | (cfs) (cfs)
At = [D]x[E]
2=[D E F] = ——— | [G
I[A] (D] [E] LF] 43,560 (€]
14,500 12,934 | 0.2 0.1 0.0*

[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

*Note: WQ Treatment for DMA L1-D is oversized to provide treatment for DMA L1-E, which does not
have outlets.
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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.

n/a
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E.1 Identify Pollutants of Concern

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

lieu of implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development |General Pollutant Categories
Project Categories  and/or _ o _
Project Features (check those E\ad(;:;?::s Metals [Nutrients |Pesticides [Organic Sediments E:;r?s = glrlease &
that apply) Compounds
Detached  Residential = N p p N p p p
Development
Attached Residential = N p p N p p p@
Development
< gce)\r};rlr;%rr(l:qi:mndustrial ) = p p pG) P p p
0O éﬁgoprzotlve Repair N = N N p.5) N p p
Restaurants
O (>5,000 22 P N N N N N P P
Hillside Development
P N P P N P P P
O (>5,000 ft2)
0 Zaglggg thg)tS p(6) P P 16N pP® 1) P P
[] Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern X X [ O . 0 . N

P = Potential
N = Not Potential

@ A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected
3) A potential Pollutant is land use involving animal waste

(
(
@ Specifically petroleum hydrocarbons
® Specifically solvents

(

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

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

Table E.2 Water Quality Credits
Qualifying Project Categories Credit Percentage?

n/a 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
(in) feet or cfs) cfs)
Ar = [D]x[E]
S[A] 2=[D] (E] [F] = Gl [F1 X (1-[H]) | 1]

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

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

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above

[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential
pollutants in runoff, but do not sustain significant biological processes. Treatment Control BMPs must

have a removal efficiency of a medium or high effectiveness as quantified below:

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

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed

Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.

Table E.4 Treatment Control BMP Selection

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

All DMAs Indicator Bacteria Medium

All DMAs Metals Medium

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may

be listed more than once if they possess more than one qualifying pollutant removal efficiency.

2 Cross Reference Table E.1 above to populate this column.
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

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

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

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

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

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

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

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

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

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

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

n/a

F.2 HCOC Mitigation

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

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

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

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

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

The project site does not meet the HCOC exemptions in Section F.1, therefore underground detention
systems with orifice outlets provided will mitigate flows to be within 10% of the pre-development flows
for the 2-year, 24-hour storm event to meet the condition c in Section F.2. There are no offsite flows
entering the project site. Therefore, the proposed underground detention and orifice systems will only
mitigate onsite flows. The 2-year, 24-hour unit hydrograph was analyzed for the existing and proposed
condition to determine the peak flow rates and volumes. For preliminary sizing during this entitlement
phase, onsite underground detention system was sized for the proposed volume of the largest 100-year
storm event. During final engineering, a routing analysis will need to be performed to determine the
required orifice outlet sizing and to demonstrate that the proposed underground detention system has
substantial volume needed to mitigate flows to existing condition flow rates. See Appendix 7 for the unit
hydrography analysis details.
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Section G: Source Control BMPs

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

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

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

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

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

Table G.1 Permanent and Operational Source Control Measures

Permanent Structural Source
Control BMPs

Potential Sources of Runoff
pollutants

Operational Source Control BMPs

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

951.955.1200 to verify.

Maintain and periodically repaint or
replace inlet markings.

Provide stormwater  pollution
prevention information to new site
owners, lessees, or operators.

See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com

Interior floor drains and elevator
shaft sump

The interior floor drains and elevator
shaft sump pumps will be plumbed

Inspect and maintain drains to
prevent blockages and overflow.
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to sanitary sewer

Landscape/Outdoor Pesticide Use

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

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

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

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

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

Maintain landscaping
minimum or no pesticides.

using

See applicable operational BMPs in
“What you should know
for.....Landscape and Gardening” at
http://rcflood.org/stormwater/

Provide IPM information to new
owners, lessees and operators.

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.

Refuse Areas

Trash container storage areas shall
be paved with an impervious
surface, designed not to allow run-
on from adjoining areas, designed to
divert drainage from adjoining roofs
and pavements from the
surrounding area, and screened or
walled to prevent off-site transport
of trash.

Trash dumpsters (containers) shall
be leak proof and have attached
covers or lids.

Trash enclosures shall be roofed per
City standards.

Trash compactors shall be roofed
and set on a concrete pad per City
standards. The pad shall be a
minimum of one foot larger all
around than the trash compactor
and sloped to drain to a sanitary
sewer line. Connection of trash area
drains to the MS4 is prohibited.

See CASQA SD-32 BMP Fact Sheets
in Appendix 10 for additional
information.

Signs shall be posted on or near
dumpsters with the words “Do not

Adequate number of receptacles

shall be provided. 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, in Appendix 10, “Waste
Handling and Disposal” in the
CASQA Stormwater Quality
Handbook at
www.cabmphandbooks.com
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dump hazardous materials here” or
similar.

Vehicle and Equipment Cleaning

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

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://rcflood.org/stormwater/

Plazas, Sidewalks and parking lots.

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

Loading Docks

Show a preliminary design for the
loading dock area, including roofing
and drainage. Loading docks shall
be covered andfor 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 sewer.

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

Fire Sprinkler Test Water

Water discharged from the fire
sprinkler systems shall not enter the
storm drain system. Discharged
water from fire sprinkler testing
shall be collected and used for
onsite landscape or disposed of at a

See the note in Fact Sheet SC-41,
“Building and Grounds
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
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local waste water treatment plant.

Fuel Dispensing Areas

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
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Section H: Construction Plan Checklist

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

final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s)

* * *

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

WQMP.

* Section H will be completed and addressed during Final 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: Property Owner*

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

Xy [N

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

* Section H will be completed and addressed during Final WQMP.
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Appendix 1: Maps and Site Plans

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

Grading and Drainage Plans

To be provided during Final Engineering.
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations of this investigation.
Since this summary is not all inclusive, it should be read in complete context with the entire
report.

Geotechnical Design Considerations

¢ Significant grading will be necessary at this site. Based on the conceptual grading plan, fills
of 20 to 30 feet and cuts on the order of 20 to 40+ feet will be necessary to achieve the
proposed site grades.

e Disturbed alluvium was encountered at the ground surface, at Boring Nos. B-7 through B-10,
B-14 and B-18, extending to depths of 212 to 7+ feet below existing site grades. The disturbed
alluvium generally consists of soils that were disturbed or moved, likely by farming operations
and minor grading near the surface.

¢ The remainder of the borings encountered native alluvium. The native alluvium encountered
at this site consists of younger alluvium and older alluvium. The younger alluvial soils possess
low strengths and unfavorable consolidation/collapse characteristics. The older alluvial soils
possess higher strengths and relative densities.

e Younger alluvium was encountered at the surface at Boring Nos. B-11, B-12, B-15, B-16, B-
17 and B-19, or below the disturbed alluvium at Boring Nos. B-7 through B-10, B-14 and B-
18, extending to the older alluvium depth, where encountered, or to the total depth explored
in each boring.

e The older alluvium was encountered below the younger alluvium at depths of 82, 62 and
12 feet at Boring Nos. B-12, B-14 and B-18, respectively, and at the ground surface at Boring
Nos. B-13, B-20, B-21 and B-22.

e The younger alluvial soils possess low relative densities and low strengths. The results of
laboratory testing indicate that the younger alluvium is compressible when loaded and highly
collapsible when inundated with water.

¢ Remedial grading is considered warranted to remove the disturbed alluvium and younger
alluvium in its entirety from the proposed building areas.

e The older alluvium possesses relatively high strengths and high relative densities. These
materials are generally considered to be suitable for the support of new fill soils and site
improvements.

e Based on the anticipated site grading, significant slopes will be needed to achieve the new
site grades. The slopes heights are on the order of 20 to 50 feet at various slope ratios less
than 2:1 (horizontal:vertical). Retaining walls of unknown height are also planned for the
site.

e The site is located within a mapped zone of low to moderate liquefaction susceptibility.
However, the site is generally underlain by older alluvium and dense to very dense bedrock
materials. Based on the recommended remedial grading recommendations, the upper portion
of the loose, younger alluvial sediments that may be susceptible to liquefaction will be
removed and replaced as compacted structural fill. In addition, there is no groundwater within
the upper 50 feet at the site. Therefore, liquefaction is not considered to be a design concern
for this project.

e The proposed development is considered to be feasible with respect to the geotechnical
conditions encountered at the boring locations at the site. As discussed above, remedial
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grading will be necessary in order to support the proposed structures on conventional shallow
foundation systems.

Site Preparation Recommendations

Initial site stripping should include removal of surficial vegetation. This should include weeds,
grasses, shrubs, trees and tree roots. These materials should be disposed of off-site. The
existing trash, construction debris, concrete rubble, pipes, existing structures and old slabs
should also be removed in their entirety.

Remedial grading will be necessary in the proposed building areas to remove the disturbed
alluvium and highly compressible/collapsible younger alluvium soils in their entirety. At the
boring locations, the disturbed and younger alluvial soils extend to depths of at least 35+
feet, however, building pad grading will result in cuts in younger alluvium of up to 16+ feet,
which reduces the overexcavation depth below building pad subgrade elevations.
Overexcavation removals are anticipated to extend to depths of 10 to 25+ feet, or more,
below building pad grades within the three building areas. A minimum building pad
overexcavation of 8 to 10 feet is recommended in order mitigate cut/fill transitions. This
includes areas where older alluvium is encountered at the building pad subgrades.

The proposed foundation influence zones should be overexcavated to a depth of at least 3
feet below proposed foundation bearing grade.

After overexcavation has been completed, the resulting subgrade soils should be evaluated
by the geotechnical engineer to identify additional soils that should be overexcavated,
moisture conditioned, and recompacted to at least 90 percent of the ASTM D-1557 maximum
dry density. The previously excavated soils may then be replaced as compacted structural fill.
Fill soils placed at depths greater than 20 feet below proposed pad grade within the building
pads should be compacted to at least 95 percent of the ASTM D-1557 maximum dry density.

Foundation Design Parameters

Conventional shallow foundations, supported in newly placed compacted fill.

2,500 Ibs/ft?> maximum allowable soil bearing pressure. A greater foundation bearing pressure
may be allowed based on the conditions that exist after remedial grading is completed.
Reinforcement consisting of at least four (4) No. 5 rebars (2 top and 2 bottom) in strip
footings, due to the presence of potentially expansive soil. Additional reinforcement may be
necessary for structural considerations

Building Floor Slab Recommendations

Conventional Slab-on-Grade: minimum 6 inches thick.

Modulus of Subgrade Reaction: k = 120 psi/in.

Minimum slab reinforcement: Reinforcement of the floor slab should consist of No. 3 bars at
18-inches on center in both directions due to the presence of potentially expansive soils. The
actual floor slab reinforcement should be determined by the structural engineer, based upon
the imposed loading and intended use.
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Pavements

ASPHALT PAVEMENTS (R = 20)

Thickness (inches)

Material Auto Parking and Truck Traffic
atenials Auto Drive Lanes
(TI = 4.0 to 5.0) TI=6.0 TI=7.0 TI=8.0 TI=9.0
Asphalt Concrete 3 312 4 5 52
Aggregate Base 8 10 12 14 16
Compacted Subgrade 12 12 12 12 12
PORTLAND CEMENT CONCRETE PAVEMENTS (R = 20)
Thickness (inches)
Materials Autos and Light Truck Traffic
Truck Traffic
(TI = 6.0) TI1=7.0 TI=8.0 TI1=9.0
PCC 5 52 7 81
Compacted Subgrade
(95% minimum compaction) 12 12 12 12

e —
\ SoCalGeo /

SOUTHERN
CALIFORNIA
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Proposed Commercial/Industrial Development — Calimesa, CA
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No. 20P145-
3R, dated October 6, 2022. The scope of services included a visual site reconnaissance,
subsurface exploration, field and laboratory geotechnical testing, and geotechnical engineering
analysis to evaluate the geotechnical feasibility of the proposed development. This report also
contains preliminary design criteria for building foundations, and building floor slabs. The
evaluation of the environmental aspects of this site was beyond the scope of services for this
feasibility study.
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located on the northeast side of Calimesa Boulevard, 450+ feet southeast of
Singleton Road in Calimesa, California. The site is bounded to the northeast by Beckwith Avenue,
to the northwest by a vacant lot, to the southwest by Calimesa Boulevard, and to the southeast
by mobile homes and an undeveloped parcel.

The site consists of an irregular-shaped parcel, 95+ acres in size. The site is predominately vacant
and undeveloped. A single-family residence, approximately 1,600 ft2 in size, is located in the
west-central region of the site. The residence is a single-story structure of wood frame and stucco
construction, presumably supported on conventional shallow foundations with a concrete slab-
on-grade floor. The residence is located at the top of an isolated hill, generally surrounded by
relatively level terrain in the western and central regions of the site. Two exposed concrete pads
ranging from 1,600 to 2,100 ft2 in size are located north of the residence. A 3+-foot-deep earthen
drainage channel transects the central region of the site, trending northeast-southwest. The site
topography in the eastern region of the site is comprised of moderately hilly terrain. The ground
surface throughout the site consists of exposed soil with sparse to moderate native grass and
weed growth with several large trees in the southeastern region of the property.

Topographic information was obtained from the preliminary conceptual grading plan prepared by
Albert A. Webb Associates. The overall site topography generally slopes downward to the west at
a gradient of approximately 3 percent. However, as previously discussed, the eastern region of
the site is comprised of moderately hilly terrain. In addition, there is one (1) isolated hill in the
west-central region of the site. The hills at the site generally range between 15 to 20+ feet higher
in elevation than the adjacent terrain that is relatively level. The hills throughout the site generally
descend downward to the surrounding level terrain at inclinations of 3.5h:1v (horizontal to
vertical) to 6h:1v.

3.2 Proposed Development

Based on a conceptual grading plan provided by Albert A. Webb Associates, the subject site will
be developed with three (3) commercial/industrial buildings (identified for this project as the
northern building, central building, and southern building). Based on the current plan, the
proposed buildings will have footprints ranging from 333,384+ ft? to 684,464+ ft? in size, located
within the central and western-most regions of the site. The buildings will be constructed with
dock-high doors along the north and/or south sides of the buildings. Based on our experience
with similar commercial/industrial developments, we expect that the buildings will be surrounded
by asphaltic concrete pavements in parking areas and drive lanes and with Portland cement
concrete pavements for the truck loading areas. Landscape planters and concrete flatwork may
also be included throughout the site. In addition, the site will include the mass grading areas in
the northeastern and southeastern areas of the site.

Detailed structural information was not available at the time of this report. It is assumed that the
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new buildings will be single-story structures of tilt-up concrete construction, typically supported
on conventional shallow foundations with concrete slab-on-grade floors. Based on the assumed
construction, maximum column and wall loads are expected to be on the order of 100 kips and 4
to 7 kips per linear foot, respectively.

No significant amounts of below-grade construction, such as crawl spaces or basements, are
expected to be included in the proposed development. Based on the grading plan, cuts up to 40+
feet and fills of up to 30+ feet are expected to be necessary to achieve the proposed site grades.
Slopes and retaining walls will be constructed along the northeastern portion of the property. The
slopes and retaining walls will be approximately 20 to 50+ feet in height.

3.3 Previous Studies

SCG previously conducted a geotechnical feasibility study at the subject site. This study was
performed in two parts and is referenced as:

Geotechnical Feasibility Study, Proposed Commercial/Industrial Development, Calimesa
Boulevard, Southeast of Singleton Road, Calimesa, California, prepared for Birtcher Development,
by Southern California Geotechnical, Inc. (SCG), SCG Project No. 20G122-1, dated April 21, 2020.

Geotechnical Feasibility Study, Diocese of San Bernardino, Calimesa Boulevard, Southeast of
Singleton Road, Calimesa, California, prepared for Birtcher Development, by Southern California
Geotechnical, Inc. (SCG), SCG Project No. 20G123-1, dated June 23, 2020.

As part of these studies, six (6) total borings were advanced to depths of 25 to 50+ feet below
existing site grades. The six boring logs and laboratory test results from the above mentioned
reports are included in Appendix F.

Artificial fill soils were encountered at the ground surface at Boring Nos. B-4, B-5 and B-6,
extending to depths of 2'> to 52+ feet below the existing site grades. The artificial fill soils
generally consist of loose to medium dense silty fine sands with varying medium to coarse sand
and varying clay and gravel content. Additional soils classified as possible fill were encountered
beneath the artificial fill soils at Boring No. B-6, extending to a depth of 9>+ feet below existing
site grades. These materials are comprised of medium dense silty fine sands, with varying coarse
sand and fine to coarse gravel content.

Soils classified as younger alluvium were encountered at the ground surface at the Boring Nos.
B-1, B-2 and B-3, and beneath the possible fill soils at Boring No. B-6, extending to depths of 25
to 32+ feet below existing site grades. The younger alluvium encountered at these boring
locations generally consist of loose to medium dense silty fine sands and fine to coarse sands
with varying silt and gravel content.

Soils classified as older alluvium were encountered beneath the younger alluvium at Boring Nos.
B-1 and B-3, and beneath the fill soils at Boring Nos. B-4 and B-5. The older alluvial soils generally
consist of medium dense to very dense silty fine sands, fine to coarse sands, clayey sands, and
gravelly sands with varying silt and clay content. The older alluvial soils generally extend to depths
of 25 to 50 feet at the boring locations.
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Bedrock materials of the San Timoteo Formation were encountered beneath the older alluvium
at Boring No. B-5. The weathered bedrock generally consists of very dense silty fine-grained
sandstone, with little medium to coarse sand and some gravel content. The bedrock materials
were generally weakly cemented and highly friable. The weathered silty fine-grained sandstone
bedrock extended to the maximum depth explored of 50+ feet below the existing site grades at
Boring No. B-5.

Groundwater

Free water was not encountered during drilling of the previous borings. In addition, delayed
readings taken within the open boreholes did not identify free water. Based on the lack of water
within the borings, and the moisture contents of the recovered soil samples, the static
groundwater table is considered to have existed at a depth in excess of 50+ feet at the time of
the subsurface exploration.

As part of our previous research, we reviewed available groundwater data in order to evaluate
the historic high groundwater level for the site. The primary reference used to evaluate the
groundwater depths in this area is the California Department of Water Resources website,
http://www.water.ca.gov/waterdatalibrary/. The website indicates that there is one monitoring
well located within the limits of the Stearns property to the northwest of the Diocese site. Water
level readings within this monitoring well indicates a high groundwater level of 84+ feet in April
1999.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration conducted for this project consisted of sixteen (16) borings (identified
as Boring Nos. B-7 through B-22) advanced to depths of 15 to 40+ feet below the existing site
grades. The borings were logged during drilling by a member of our staff. The six previous boring
logs (Boring Nos. B-1 through B-6) and laboratory test results from the previous reports discussed
above are included in Appendix F.

The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling.
Relatively undisturbed soil samples were taken with a split barrel “California Sampler” containing
a series of one inch long, 2.416+ inch diameter brass rings. This sampling method is described
in ASTM Test Method D-3550. Samples were also taken using a 1.4% inch inside diameter split
spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are driven into
the ground with successive blows of a 140-pound weight falling 30 inches. The blow counts
obtained during driving are recorded for further analysis. Bulk samples were collected in plastic
bags to retain their original moisture content. The relatively undisturbed ring samples were placed
in molded plastic sleeves that were then sealed and transported to our laboratory.

The approximate locations of the borings are indicated on the Geotechnical Map, included as Plate
2 in Appendix A of this report. The Boring Logs, which illustrate the conditions encountered at
the boring locations, as well as the results of some of the laboratory testing, are included in
Appendix B.

4.2 Geotechnical Conditions

The materials encountered at the boring locations for this investigation generally consist of
disturbed and native alluvium. The native alluvial soils were classified as younger alluvium and
older alluvium depending upon their apparent age, strengths, and relative densities. A description
of the soil materials encountered at the boring locations is presented below.

Disturbed Alluvium

Disturbed alluvium was encountered at the ground surface, at Boring Nos. B-7 through B-10, B-
14 and B-18, extending to depths of 22 to 7% feet below existing site grades. The disturbed
alluvium generally consists of soils that were disturbed or moved, likely by farming operations
and minor grading near the surface. These materials are comprised of loose to medium dense
silty fine sands, with varying coarse sand and fine to coarse gravel content. They possess varying
densities and strengths and a disturbed appearance, resulting in their classification as disturbed
alluvium.
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Appendix 4: Historical Site Conditions

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

N/A
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

N/A
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Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Santa Ana Watershed - BMP Design Flow Rate, Qgyp IRemite] Srines

(Rev. 10-2011)

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/13/2023

Designed by ABE Case No

Company Project Number/Name Oak Valley North (Birtcher Calimesa) - Trailer Lot 1

BMP Identification

BMP NAME /ID DMA L1-A

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Roofs 0 Roofs 1 0.89 0
Hardscape 0 Concrete or 1 0.892 0
Asphalt
Landscape | 60609 bl 0.1 0.11046 | 6694.7
Landscaping
(]
<
=
a
60609 Total 6694.7 0.20 0 0.1

Notes:

1 -4x4' MWS Vault




Santa Ana Watershed - BMP Design Flow Rate, Qgyp IRemite] Srines

(Rev. 10-2011)

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/13/2023

Designed by ABE Case No

Company Project Number/Name Oak Valley North (Birtcher Calimesa) - Trailer Lot 1

BMP Identification

BMP NAME /ID DMA L1-B

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Roofs 0 Roofs 1 0.89 0
Hardscape 73898 Concrete or 1 0.892 65917
Asphalt
Landscape 7809 Ornamen.ta/ 0.1 0.11046 862.6
Landscaping
(]
<
=
a
81707 Total 66779.6 0.20 0.3 0.3

Notes:

1-8%12" MWS Vault




Santa Ana Watershed - BMP Design Flow Rate, Qgyp IRemite] Srines

(Rev. 10-2011)

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/13/2023

Designed by ABE Case No

Company Project Number/Name Oak Valley North (Birtcher Calimesa) - Trailer Lot 1

BMP Identification

BMP NAME /ID DMA L1-C

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Roofs 0 Roofs 1 0.89 0
Hardscape | 177099 Conerete or 1 0892 | 1579723
Asphalt
Landscape 0 Ornamen.ta/ 0.1 0.11046 0
Landscaping
(]
<
=
a
177099 Total 157972.3 0.20 0.7 0.9

Notes:

2-8%16"' MWS Vaults




Santa Ana Watershed - BMP Design Flow Rate, Qgyp IRemite] Srines

(Rev. 10-2011)

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/13/2023

Designed by ABE Case No

Company Project Number/Name Oak Valley North (Birtcher Calimesa) - Trailer Lot 1

BMP Identification

BMP NAME /ID DMA L1-D

Must match Name/ID used on BMP Design Calculation Sheet

DMA L1-D is oversized to provide treatment for DMA L1-E, which does not have an outlet.

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Roofs 0 Roofs 1 0.89 0
Hardscape 88926 Concrete or 1 0.892 79322
Asphalt
Landscape | 29468 bl 0.1 0.11046 3255
Landscaping
(]
<
=
a
118394 Total 82577 0.20 0.4 0.5
Notes: 1 -8%16' MWS Vault




Santa Ana Watershed - BMP Design Flow Rate, Qgyp IRemite] Srines

(Rev. 10-2011)

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/13/2023

Designed by ABE Case No

Company Project Number/Name Oak Valley North (Birtcher Calimesa) - Trailer Lot 1

BMP Identification

BMP NAME /ID DMA L1-E

Must match Name/ID used on BMP Design Calculation Sheet

DMA L1-D is oversized to provide treatment for DMA L1-E, which does not have an outlet.

Design Rainfall Depth
Design Rainfall Intensity I= 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Roofs 0 Roofs 1 0.89 0
Hardscape 14500 Concrete or 1 0.892 12934
Asphalt
Landscape 0 Ornamen.ta/ 0.1 0.11046 0
Landscaping
(]
<
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a
14500 Total 12934 0.20 0.1 0
Proposed Volume must be greater than the Design Capture Volume
Notes:




SITE SPECIFIC DATA

] PATENTED PERIMETER  C/L
PROJECT NUMBER WETLANDMEDIA BED / VOID AREA VERTICAL UNDERDRAIN MANIFOLD
PROJECT NAME 7 VEGETATION ~—o. .
PROJECT LOCATION 1 5 T PLANT N
| ESTABLISHMENT o/ MANHOLE -
STRUCTURE 1D , VED/A {
TREATMENT REQUIRED l 1
VOLUME BASED (CF) FLOW BASED (CFS) | | $
N/A 0.577 . I I 9
N T 1 ] o
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE | OFFLINE S = S | s §
T e <
PIPE DATA IE MATERIAL DIAMETER | | T
INLET PIPE 1 ! L &
INLET PIPE 2 N/A NA NA | o |
OUTLET PIPE 3 5 B 50" _ 5"
PRETREATMENT | BIOFILTRATION | DISCHARGE o - 9'-0" -

RIM ELEVATION INLET PIPE \ DRAIN ] OUTLET PIPE LEFT END VIEW
SURFACE LOAD | PEDESTRIAN SEE NOTES gfg&%gg’? DOWN' LINE SEE NOTES

FRAME & COVER|  3£A 430"  |OPEN PLANTER 924" PLAN VIEW

NOTES:

* PRELIMINARY NOT FOR CONSTRUCTION

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT. MATERILS AND /L —  MANHOLE ¢/l
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE RN
VANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN ]
VANUFACTURERS CONTRACT. — ; ' ; '
2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER j

_0”

RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY — JE IN okl Ee okl Ee O oW
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. ! o I 2y f: : 3 CONTROL ]
4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING . tRE SBE ; @ b =
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF TR T S s g e s B B ¢ RGN ¢ |
CONCRETE. (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF ] IE-our
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS Pra 20°-0" i I
STANDARD CONNECTION DETAIL. 21-0" RIGHT END VIEW
5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND ELEVATION VIEW
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.
6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH

VARIES
—rt) 7" | ~a—VARIES ——

6" MIN. BASE.

VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND
INSTALLED BY OTHERS. TREATMENT FLOW (CFS) 0.577
7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR
ACTVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT OPERATING HEAD (FT) 34
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE. PRETREATMENT LOADING RATE (GPM/SF) 20
GENERAL NOTES WETLAND MEDIA LOADING RATE (GPM/SF) 1.0
1. MANUFACTURER TO PROVIDE ALL MATERALS UNLESS OTHERWISE NOTED. é} Wo sy an |[OPRIETARY AND CONFIDENTAL: Q MWS-L-8-20-V
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO THE INFORMATION CONTAINED IN THS DOGUMENT IS THE SOLE
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS mmm,ymuasmm PROPERTY OF FORTERRA AND IS COMPAIS,THS DOCLMENT, STORMWATER BIOFILTRATION SYSTEM
AND ACCESSORIES PLEASE CONTACT BIO CLEAN. %%WJ% iR | IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA. AFort mpam STANDARD DETAI/L
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Bio® Clean

A Forterra Company

Modular Wetlands” System Linear

A Stormwater Biofiltration Solution




OVERVIEW

The Bio Clean Modular Wetlands® System Linear (MWS Linear) represents a pioneering breakthrough
in stormwater technology as the only biofiltration system to utilize patented horizontal flow, allowing for
a smaller footprint, higher treatment capacity, and a wide range of versatility. While most biofilters use
little or no pretreatment, the Modular Wetlands System Linear incorporates an advanced pretreatment
chamber that includes separation and pre-filter cartridges. In this chamber, sediment and hydrocarbons
are removed from runoff before entering the biofiltration chamber, reducing maintenance costs and
improving performance.

Horizontal flow also gives the system the unique ability to adapt to the environment
through a variety of configurations, bypass orientations, and diversion applications.

The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have
played an integral role as nature's stormwater treatment system.
But as cities grow and develop, our environment's natural
filtration systems are blanketed with impervious roads,
rooftops, and parking lots.

Bio Clean understands this loss and has spent
years re-establishing nature's presence in urban
areas, and rejuvenating waterways with the

MWS Linear.

AN
l y

PERFORMANCE

The Modular Wetlands® System Linear continues to outperform other treatment methods with
superior pollutant removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007
the MWS Linear has been field tested on numerous sites across the country and is proven to effectively
remove pollutants through a combination of physical, chemical, and biological filtration processes. In
fact, the MWS Linear harnesses some of the same biological processes found in natural wetlands in
order to collect, transform, and remove even the most harmful pollutants.
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APPROVALS

The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world.
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the
country.

State of Washington

Washington State Department of Ecology TAPE Approved

The MWS Linear is approved for General Use Level Designation (GULD) for Basic,
Enhanced, and Phosphorus treatment at 1 gpm/ft? loading rate. The highest performing
BMP on the market for all main pollutant categories.

. California Water Resources Control Board, Full Capture Certification
CA The Modular Wetlands® System is the first biofiltration system to receive certification as
a full capture trash treatment control device.

Virginia Department of Environmental Quality, Assignment

The Virginia Department of Environmental Quality assigned the MWS Linear the
highest phosphorus removal rating for manufactured treatment devices to meet the new
Virginia Stormwater Management Program (VSMP) regulation technical criteria.

Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment,
and retrofitting when designed in accordance with the design manual.

MASTEP Evaluation

The University of Massachusetts at Amherst - Water Resources Research Center issued
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus,
68.5% total zinc, and more.

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

-

Atlanta Regional
Commission

‘[1' Texas Commission on
‘ Environmental Quality

ADVANTAGES

HORIZONTAL FLOW BIOFILTRATION
GREATER FILTER SURFACE AREA
PRETREATMENT CHAMBER
PATENTED PERIMETER VOID AREA

FLOW CONTROL
NO DEPRESSED PLANTER AREA

AUTO DRAINDOWN MEANS NO
MOSQUITO VECTOR



OPERATION

The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with horizontal flow which:

« Improves performance
« Reduces footprint
«  Minimizes maintenance

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages.
2x to 3x more surface area than traditional downward flow bioretention systems.

Figure 2,
Top View

@ PRETREATMENT @ BIOFILTRATION

HORIZONTAL FLOW
* Less clogging than downward flow biofilters
*  Water flow is subsurface
* Improves biological filtration

SEPARATION
* Trash, sediment, and debris are separated before
entering the pre-filter boxes
* Designed for easy maintenance access
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PATENTED PERIMETER VOID AREA
* Vertically extends void area between the walls and
the WetlandMEDIA" on all four sides
*  Maximizes surface area of the media for higher
treatment capacity

PRE-FILTER BOXES
* Over 25 sq. ft. of surface area per box
» Utilizes BioMediaGREEN™ filter material
*  Removes over 80% of TSS and 90% of hydrocarbons
* Prevents pollutants that cause clogging from migrating

to the biofiltration chamber
WETLANDMEDIA

» Contains no organics and removes phosphorus
* Greater surface area and 48% void space

*  Maximum evapotranspiration

* High ion exchange capacity and lightweight

Curb Inlet

Pre-filter Boxes ——

Individual Media Filters

 Figure @DISCHARGE

FLOW CONTROL
* Orifice plate controls flow of water
through WetlandMEDIA™ to a level lower
than the media's capacity
* Extends the life of the media and

f' | improves performance

. o DRAINDOWN FILTER

: . = ‘ » The draindown is an optional feature that
17 '

\ 7 completely drains the pretreatment
chamber
\

*  Water that drains from the pretreatment
WetlandMEDIA" Flow Control chamber between storm events will be

N Riser treated
BioMediaGREEN Draindown Line Outlet Pipe

Vertical Underdrain
Manifold

Box Housing




CONFIGURATIONS

The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the
country due to its versatile design. This highly versatile system has available “pipe-in" options on most
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

ORIENTATIONS

CURB TYPE

The Curb Type configuration accepts sheet flow through a curb opening
and is commonly used along roadways and parking lots. It can be used in
sump or flow-by conditions. Length of curb opening varies based on model
and size.

SIDE-BY-SIDE

The Side-By-Side
orientation places the
pretreatment and
discharge chamber
adjacent to one
another with the
biofiltration chamber running
parallel on either side. This
minimizes the system length, providing a highly
compact footprint. It has been proven useful in
situations such as streets with directly adjacent
sidewalks, as half of the system can be placed
under that sidewalk. This orientation also offers
internal bypass options as discussed below.

END-TO-END

The End-To-End orientation
places the pretreatment and |
discharge chambers \
on opposite ends of the
biofiltration chamber,
therefore minimizing the width
of the system to 5 ft. (outside
dimension). This orientation is perfect
for linear projects and street retrofits
where existing utilities and sidewalks limit the
amount of space available for installation. One
limitation of this orientation is that bypass must
be external.

GRATE TYPE

The Grate Type configuration offers the same features and benefits as the
Curb Type but with a grated/drop inlet above the systems pretreatment
chamber. It has the added benefit of allowing pedestrian access over the
inlet. ADA-compliant grates are available to assure easy and safe access.
The Grate Type can also be used in scenarios where runoff needs to be
intercepted on both sides of landscape islands.

BYPASS

VAULT TYPE

The system's patented horizontal flow biofilter is able to accept inflow pipes
directly into the pretreatment chamber, meaning the Modular Wetlands®
can be used in end-of-the-line installations. This greatly improves feasibility
over typical decentralized designs that are required with other biofiltration/
bioretention systems. Another benefit of the “pipe-in” design is the ability
to install the system downstream of underground detention systems to
meet water quality volume requirements.

DOWNSPOUT TYPE

The Downspout Type is a variation of the Vault Type and is designed to
accept a vertical downspout pipe from rooftop and podium areas. Some
models have the option of utilizing an internal bypass, simplifying the overall
design. The system can be installed as a raised planter, and the exterior can
be stuccoed or covered with other finishes to match the look of adjacent
buildings.

INTERNAL BYPASS WEIR

(SIDE-BY-SIDE ONLY)

The  Side-By-Side orientation places the
pretreatment and discharge chambers adjacent
to one another allowing for integration of internal
bypass. The wall between these chambers can act
as a bypass weir when flows exceed the system’s
treatment capacity, thus allowing bypass from the
pretreatment chamber directly to the discharge
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be
used with the Modular Wetlands® System Linear
in scenarios where runoff is being piped to the
system. These simple and effective structures
are generally configured with two outflow pipes.
The first is a smaller pipe on the upstream side
of the diversion weir - to divert low flows over to
the MWS Linear for treatment. The second is the
main pipe that receives water once the system has
exceeded treatment capacity and water flows over
the weir.

FLOW-BY-DESIGN

This method is one in which the system is placed
just upstream of a standard curb or grate inlet to
intercept the first flush. Higher flows simply pass
by the MWS Linear and into the standard inlet
downstream.

DVERT LOW FLOW DIVERSION

This simple yet innovative diversion trough can be
installed in existing or new curb and grate inlets
to divert the first flush to the Modular Wetlands®
System Linear via pipe. It works similar to a rain
gutter and is installed just below the opening into
the inlet. It captures the low flows and channels

DVERT Trough

them over to a connecting pipe exiting out the
wall of the inlet and leading to the MWS Linear.
The DVERT is perfect for retrofit and green street
applications that allow the system to be installed
anywhere space is available.




SPECIFICATIONS VOLUME-BASED DESIGNS

FLOW-BASED DESIGNS HORIZONTAL FLOW BIOFILTRATION ADVANTAGE

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow
requirements, and since it is the only biofiltration system that can accept inflow pipes several feet below the
surface, it can be used not only in decentralized design applications but also as a large central end-of-the-line
application for maximum feasibility.

WETLANDMEDIA TREATMENT FLOW

MODEL # DIMENSIONS SURFACE AREA RATE
(sq. ft.) (cfs)
MWS-1-4-4 4" x 4 23 0.052
MWS-1-4-6 4'x 6 32 0.073
MWS-L-4-8 4'x 8 50 0115
MWS-L-4-13 4'x13' 63 0.144
MWS5-1-4-15 4" %15 76 0175 MODULAR WETLANDS® SYSTEM LINEAR WITH URBANPOND™ PRESTORAGE
o In the example above, the Modular Wetlands® System Linear is installed downstream of the
MWS-L-4-17 4 x17 °0 0.206 UrbanPond storage system. The MWS Linear is designed for the water quality volume and
will treat and discharge the required volume within local draindown time requirements. The
MWS-L-4-19 4" x19' 103 0.237 MWS Linear's unique horizontal flow design, gives it benefits no other biofilter has - the ability
to be placed downstream of detention ponds, extended dry detention basins,
MWS-1-4-21 4" x 27 17 0.268 underground storage systems and permeable paver reservoirs. The system's
horizontal flow configuration and built-in orifice control allows it to be installed
MWS-L-6-8 2O 64 0147 vvlth just 6 of fall between inlet and 'outle't pipe for a simple connection to
projects with shallow downstream tie-in points. UrbanPond
MWS-1-8-8 8 x 8 100 0.230 Single and Double Modules
DESIGN SUPPORT
MW5-1-8-12 8'x12 151 0.346 Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently
MWS-L-8-16 8'x16 201 0.462 size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost
MWS-1-8-20 9" x 21 252 0.577 savings with the MWS Linear, the only biofilter than can be used downstream of storage BMPs.
MWS--8-24 9" x 25 302 0.693
MWS-1-10-20 10" x 20" 302 0.693 ADVANTAGES

LOWER COST THAN FLOW-BASED DESIGN BUILT-IN ORIFICE CONTROL STRUCTURE
MEETS LID REQUIREMENTS WORKS WITH DEEP INSTALLATIONS




APPLICATIONS

The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit
projects. The system's superior versatility makes it beneficial for a wide range of stormwater and waste water
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

INDUSTRIAL

Many states enforce strict regulations for discharges
from industrial sites. The MWS Linear has helped
various sites meet difficult EPA-mandated effluent
limits for dissolved metals and other pollutants.

Street applications can be challenging due to limited
space. The MWS Linear is very adaptable, and it
offers the smallest footprint to work around the
constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the MWS
Linear can treat far more area in less space, meeting
treatment and volume control requirements.

RESIDENTIAL
Low to high density developments can benefit from
the versatile design of the MWS Linear. The system
can be used in both decentralized LID design and
cost-effective end-of-the-line configurations.

PARKING LOTS
Parking lots are designed to maximize space and the
Modular Wetlands'® 4 ft. standard planter width
allows for easy integration into parking lot islands
and other landscape medians.

&

MIXED USE

The MWS Linear can be installed as a raised planter
to treat runoff from rooftops or patios, making it
perfect for sustainable “live-work” spaces.

More applications include:
» Agriculture * Reuse * Low Impact Development « Waste Water

PLANT SELECTION

Abundant plants, trees, and grasses bring value and an aesthetic benefit
to any urban setting, but those in the Modular Wetlands® System Linear
do even more - they increase pollutant removal. What's not seen, but
very important, is that below grade, the stormwater runoff/flow is being

subjected to nature's secret weapon: a dynamic physical, chemical, and

biological process working to break down and remove non-point source pollutants. The flow rate is controlled
in the MWS Linear, giving the plants more contact time so that pollutants are more successfully decomposed,
volatilized, and incorporated into the biomass of the Modular Wetlands'® micro/macro flora and fauna.

A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION

The Modular Wetlands® System Linear is simple, easy
to install, and has a space-efficient design that offers
lower excavation and installation costs compared to
traditional tree-box type systems. The structure of
the system resembles precast catch basin or utility
vaults and is installed in a similar fashion.

The system is delivered fully assembled for quick
installation. Generally, the structure can be unloaded
and set in place in 15 minutes. Our experienced
team of field technicians is available to supervise
installations and provide technical support.

MAINTENANCE

Reduce your maintenance costs, man hours, and
materials with the Modular Wetlands® System
Linear. Unlike other biofiltration systems that
provide no pretreatment, the MWS Linear is a self-
contained treatment train which incorporates simple
and effective pretreatment.

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment
chamber removes and isolates trash, sediments, and
hydrocarbons. What's left is the simple maintenance
of an easily accessible pretreatment chamber that
can be cleaned by hand or with a standard vac truck.
Only periodic replacement of low-cost media in the
pre-filter boxes is required for long-term operation,
and there is absolutely no need to replace expensive
biofiltration media.






Appendix 7: Hydromodification

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

Pollutant Sources/Source Control Checklist

To be provided during Final Engineering.
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Appendix 9: O&M

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

To be provided during Final Engineering.
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Appendix 10: Educational Materials

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

To be provided during Final Engineering.
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