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A Brief Introduction

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

Section A
Project and Site 

Information

Section B
Optimize Site 

Utilization

Section C
Delineate Drainage 
Management Areas 

(DMAs)

Section G
Source Control 

BMPs

Section I
Operation, 

Maintenance, and 
Funding

Section F
Hydromodification

Section E
Alternative 

Compliance 

Section D
Implement LID 

BMPs

Section H
Construction Plan 

Checklist



- 3 -

OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Rahn Conservation
Consulting by Valued Engineering for the Center of Excellence and Wildlife Conservancy project.

This WQMP is intended to comply with the requirements of Riverside County for 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 Section754).

"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.”

Preparer’s Signature Date

Preparer’s Printed Name Preparer’s Title/Position

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

Type of Project: Residential Care Facility
Planning Area: San Jacinto Valley
Community Name: Cactus Valley
Development Name: Center of Excellence and Wildlife Conservancy
PROJECT LOCATION

Latitude & Longitude (DMS):  33°40'2.52"N, 116°54'8.54"W
Project Watershed and Sub-Watershed: Santa Ana - San Johns Canyon
Gross Acres: Approximately 48 acres (Per LLA210115)
APN(s): Portion of 569-020-024, -025, -026

Map Book and Page No.: Riverside County Roadbook & Page 123

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Residential Care
Proposed or Potential SIC Code(s) 8361
Area of Impervious Project Footprint (SF) 24692
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or
Replacement

24692

Does the project consist of offsite road improvements?  Y  N
Does the project propose to construct unpaved roads?  Y  N
Is the project part of a larger common plan of development (phased project)?  Y  N
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 186644
Is the project located within any MSHCP Criteria Cell?  Y  N
If so, identify the Cell number: 4634,4636,4731,4732
Are there any natural hydrologic features on the project site?  Y  N
Is a Geotechnical Report attached?  Y  N
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) A & B, D
What is the Water Quality Design Storm Depth for the project? 0.706
Provide a brief description of the project:
The Paradise Valley Ranch property is located in the unincorporated southwest Riverside County, east of the
City of Hemet, approximately 4 miles east of State Street, at the terminus of Cactus Valley Road.  The site
address is 43700 Cactus Valley Road. Currently, the County of Riverside is processing a Lot Line Adjustment
(LLA) involving three parcels [Assessor Parcel Numbers (APN) 569-020-024, -025, and -026] on the Paradise
Valley Ranch property.  Once this LLA has been processed (LLA210115), one of the three parcels
(approximately 48-acres) will be used for a Conditional Use Permit (CUP) that is required for the proposed
Project.   This parcel will be referred to as the “CUP Parcel”.  The ultimate APN for the CUP Parcel will be
determined upon finalization and recordation of the LLA.
The Paradise Valley Ranch Project CUP proposes the remodeling of five (5) existing structures and potential
future development of two (2) new structures into the west coast “Center of Excellence” for firefighter drug
and alcohol addiction recovery and a research/training site for the Wildfire Conservancy hereby known as
Facility 6 (located in Northeast) and Facility 7 (located in Southwest).  Other improvements will include
pervious parking area, landscape, curbs, and Class II base roadway for fire access.
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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
· Proposed Structural BMPs
· Drainage Path
· Drainage Infrastructure, Inlets, Overflows

· Source Control BMPs
· Buildings, Roof Lines, Downspouts
· Impervious Surfaces
· Standard Labeling
· BMP Locations (Lat/Long)

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

A.2 Identify Receiving Waters
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project
site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if
any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the
receiving waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters EPA Approved 303(d) List
Impairments Designated Beneficial Uses Proximity to RARE

Beneficial Use

Canyon Lake
(Railroad Canyon
Resevior)

Nutrients MUN, AGR, GWR, REC1,REC2,
COMM, WARM, WILD

Lake elsinore
DDT, Nutrients, Orangic
Encrichmenet/Low Dissolved
Oxygen,PCB, Toxicity

GWR, REC1, REC2, COMM, WARM,
WILD, RARE

A.3 Additional Permits/Approvals required for the Project:
Table A.2 Other Applicable Permits

Agency Permit
Required

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N

US Army Corps of Engineers, CWA Section 404 Permit  Y  N

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N

Statewide Construction General Permit Coverage  Y  N

Statewide Industrial General Permit Coverage  Y  N

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N

Other (please list in the space below as required)
County of Riverside Grading Permit

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

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

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

Site Optimization

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

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

Yes, the historical drainage pattern will not be altered.  Utilizing existing flowlines.

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

Yes, development is proposing two ±9,000 SF building and required parking lot on 48 Acre parcel after
LLA210115 has been recorded.  Minimized distrubed area in and around building for grading and parking
lot.  Utilizing pervious concrete for parking lot.

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

Yes, the majority of the site will be left unaltered to prevserve the natural infiltration. Only areas under
the proposed building will be compacted for strutrual integrity. Graded slopes around the proposed
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building will be compacted to prevent erosion and sediement downstream. Proposed parking lot will
utilize pervious concrete/pavers to promote infiltration.

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

Yes, development is proposing two ±9,000 SF building and required parking lot on 48 Acre parcel after
LLA210115 has been recorded.  Minimized distrubed area in and around building for grading and parking
lot.  Utilizing pervious concrete for parking lot.

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

Yes, roof drain will discharge to natural pervious area and captured in an infiltration basin.
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Section C: Delineate Drainage Management Areas
(DMAs)
Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.

Table C.1 DMA Classifications
DMA Name or ID Surface Type(s)12 Area (Sq. Ft.) DMA Type

DMA 1 Roof,Pervious Concrete,
Ornamental Landscape,
Decomposed Granite

139,208 D

DMA 2 Roof,Pervious Concrete,
Ornamental Landscape

32,735 D

1Reference Table 2-1 in the WQMP Guidance Document to populate this column
2If multi-surface provide back-up

Table C.2 Type ‘A’, Self-Treating Areas
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any)

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

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

DMA

Name/ ID
Post-project
surface type

Area
(square
feet)

Storm

Depth
(inches) DMA Name /

ID

[C] from Table C.4
=

Required Retention Depth
(inches)

[A] [B] [C] [D]
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[ܦ] = [ܤ] +
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas
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feet) Ratio

[A] [B] [C] = [A] x [B]  [D] [C]/[D]

Table C.5 Type ‘D’, Areas Draining to BMPs
DMA Name or ID BMP Name or ID

DMA 1 Infiltration Basin 1
DMA 2 Infiltration Basin 2

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

D.1 Infiltration Applicability
Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in
Chapter 2.4.4 of the WQMP Guidance Document for further details)?  Y  N

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

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

Geotechnical Report

A Geotechnical Report or Phase I 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 I Environmental Site Assessment has been prepared, include it in
Appendix 4.

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

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility
Does the project site… YES NO
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?
          If Yes, list affected DMAs:
…have any DMAs located within 100 feet of a water supply well?
          If Yes, list affected DMAs:
…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of
stormwater could have a negative impact?

If Yes, list affected DMAs:
…have measured in-situ infiltration rates of less than 1.6 inches / hour?

If Yes, list affected DMAs: ALL
…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final
infiltration surface?
          If Yes, list affected DMAs:
…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?
          Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.
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D.2 Harvest and Use Assessment
Please check what applies:

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

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

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

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

Irrigation Use Feasibility

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

Step 1: Identify the total area of irrigated landscape on the site, and the type of landscaping used.

Total Area of Irrigated Landscape:

Type of Landscaping (Conservation Design or Active Turf):

Step 2: 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:

Step 3: 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:

Step 4: 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:

Step 5: 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)
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Toilet Use Feasibility

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

Step 1: Identify the projected total number of daily toilet users during the wet season, and account
for any periodic shut downs or other lapses in occupancy:

Projected Number of Daily Toilet Users:

Project Type:

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

Total Area of Impervious Surfaces:

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

Enter your TUTIA factor:

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

Minimum number of toilet users:

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

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

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: 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:

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
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:
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Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-4 in Chapter 2  to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-4:

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use: Minimum use required (gpd)

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non-potable
use (Step 4).

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

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

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

D.3 Bioretention and Biotreatment Assessment
Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.

Select one of the following:

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

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre-submittal meeting with the 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

DMA
Name/ID

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

DA 1

DA 2

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.

Insert narrative description here.
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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 VBMP worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP

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.

*VBMP Infiltration Basin*
Table D.3 DCV Calculations for LID BMPs

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Infiltration Basin 1 (DMA 1)

[A] [B] [C] [A] x [C]

D/1a 22,150 Pervious
Concrete 0.1 .11 2446.6

Design
Storm
Depth

(in)

Design
Capture

Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans

(cubic
feet)

D/1b 9,717 Roofs 1 0.89 8667.6

D/1c 1,500 Ornamental
Landscaping 0.1 0.11 165.7

D/1d 87,820 Natural (A
Soil) 0.03 .0 3 938.1

D/1e 5,350 Concrete 1 0.89 4772.2

D/1f 12,671 Decomposed
Granite 0.4 0.28 3544.2

AT = Σ[A]
139,208

Σ= [D]

25,088.7

[E]

0.706

[F] =  
[D]x[E] 

12
1476.1

[G]

2,570
[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface
Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Infiltration Basin 2 (DMA 2)

[A] [B] [C] [A] x [C]
D/2a 8,110 Pervious

Concrete 0.1 .01 895.8

Design
Storm
Depth

(in)

Design
Capture

Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans

(cubic
feet)

D/2a 1,270 Concrete 1 0.89 1132.8
D/2a 8,355 Landscaping 0.1 0.1 7452.7

D/2a 15,000 Natural (B
Soil) .15 0.15 2121.7

AT = Σ[A]
32,735

Σ= [D]

11,603

[E]

0.706

[F] =  
[D]x[E] 

12
682.6

[G]

683



- 19 -

Alternative Compliance (LID Waiver Program)

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

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

- Or    -

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

List DMAs here.
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D.6 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 D.4 Potential Pollutants by Land Use Type

Priority Development
Project Categories and/or
Project Features (check those
that apply)

General Pollutant Categories

Bacterial
Indicators Metals Nutrients Pesticides

Toxic
Organic
Compounds

Sediments Trash &
Debris

Oil &
Grease

Detached Residential
Development P N P P N P P P

Attached Residential
Development P N P P N P P P(2)

Commercial/Industrial
Development P(3) P P(1) P(1) P(5) P(1) P P

Automotive Repair
Shops N P N N P(4, 5) N P P

Restaurants
(>5,000 ft2) P N N N N N P P

Hillside Development
(>5,000 ft2) P N P P N P P P

Parking Lots
(>5,000 ft2) P(6) P P(1) P(1) P(4) P(1) P P

 Retail Gasoline Outlets N P N N P N P P

Project Priority Pollutant(s)
of Concern
P = Potential
N = Not Potential
(1) 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
(4) Specifically petroleum hydrocarbons
(5) Specifically solvents
(6) Bacterial indicators are routinely detected in pavement runoff
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D.7 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 D.5 Water Quality Credits
Qualifying Project Categories Credit Percentage2

N/A

Total Credit Percentage1

1Cannot Exceed 50%
2Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document

D.8 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 D.6 Treatment Control BMP Sizing

DMA
Type/ID

DMA
Area
(square
feet)

Post-
Project
Surface
Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Area x
Runoff
Factor

Enter BMP Name / Identifier Here

[A] [B] [C] [A] x [C]

Design
Storm
Depth
(in)

Minimum
Design
Capture
Volume or
Design Flow
Rate (cubic
feet or cfs)

Total Storm
Water
Credit %
Reduction

Proposed
Volume
or Flow
on Plans
(cubic
feet or
cfs)

AT =
Σ[A] Σ= [D] [E] [F] =

[D]x[E]
[G]

[F] X (1-[H]) [I]

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document
[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E]  obtained from Exhibit A in the WQMP
Guidance Document
[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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D.9 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:

· High: equal to or greater than 80% removal efficiency
· 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 D.7 Treatment Control BMP Selection
Selected Treatment Control BMP
Name or ID1

Priority Pollutant(s) of
Concern to Mitigate2

Removal Efficiency
Percentage3

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

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

Does the project qualify for this HCOC Exemption?  Y  N

If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration1 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:

· Riverside County Hydrology Manual

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

· Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption?  Y  N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.
Table E.1 Hydrologic Conditions of Concern Summary

2 year – 24 hour

Pre-condition Post-condition % Difference

Time of
Concentration

INSERT VALUE INSERT VALUE INSERT VALUE

Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE

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

Does the project qualify for this HCOC Exemption?  Y  N

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

E.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.
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Section F: 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 F.1 Permanent and Operational Source Control Measures
Potential Sources of Runoff

pollutants
Permanent Structural Source

Control BMPs
Operational Source Control BMPs

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

Maintain and periodically repaint or
replace inlet markings.

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

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

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

Interior floor drains and
elevator shaft pumps

Interior floor drains and will be
plumbed to sanitary sewer.

Inspect and maintain drains to
prevent blockages and overflows.

Need for future indoor &
structural pest control

Food processing prohibited on-
site.

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

Landscape/Outdoor Pesticide
Use

Landscape plans will include;

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

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

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

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

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

Maintain landscaping using
minimum or no pesticides.

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

Provide IPM information to new
owners, lessees and operators.

Food Service Designated cleaning areas shall
be in enclosed outside areas
behind the restaurants near
the trash enclosures.

Items to be cleaned in this
facility shall be dishes, floors,
containers, and other items

See the brochure, “The Food Service
Industry Best Management
Practices for: Restaurants, Grocery
Stores, Delicatessens and Bakeries”
at http://rcflood.org/stormwater
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relevant to food preparation
and service. Sinks shall be sized
to accommodate dishes.

Refuse areas Site refuse will be deposited
into on-site trash receptacles.
Trash receptacles will be
emptied out by city garbage
service on a weekly basis.

Signs will be posted on or near
dumpsters with the words “Do
no dump hazardous materials
here” or similar.

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

www.cabmphandbooks.com

Outdoor storage of equipment
or materials

Detailed description of
materials to be stored and
location of storage areas will
be provided during final
engineering when the exact
locations have been
determined.

Project site includes a gas
station that will have
underground storage tanks of
fuel. A Hazardous Materials
Management Plan will be
prepared as part of a separate
study.

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

Vehicle and Equipment

Cleaning

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 the
Potential Sources of Runoff
Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater/

Fuel Dispensing Area The property owner shall dry sweep
the fueling area routinely.

See the Fact Sheet SD-41, “Building
and Grounds Maintenance,” in the
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CASQA Stormwater Quality
Handbooks at

www.cabmphandbook.com

Fire Sprinkler Test Water Provide a means to drain fire
sprinkler test water to the
sanitary sewer.

See the note in Fact Sheet SC-41,
“Building and Grounds
Maintenance,” in the CASQA
Stormwater Quality Handbooks at

www.cabmphandbook.com

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

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.

Infiltration Basin Inspect soil and repair eroded
areas. Inspect for erosion or
damage to vegetation,
preferably at the end of the
wet season to schedule
maintenance and before major
fall runoff to be sure the strips
are ready for winter. However,
additional inspection after
periods of heavy runoff is
required.

Inspection to ensure ground
cover is well established. If not,
prepare soil and reseed. Install
erosion control blankets, as
needed. Remove and replace
dead and diseased vegetation.

See the note in Fact Sheet TC-11,
“Infiltration Basin,” in the CASQA
Stormwater Quality Handbooks at

www.cabmphandbook.com
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Section G: 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 G.1 Construction Plan Cross-reference
BMP No. or

ID
BMP Identifier and

Description
Corresponding Plan Sheet(s) BMP Location (Lat/Long)

1 Infiltration Basin 1 Site Plan: Appendix 1.C 33.6676, -116.9011

2 Infiltration Basin 2 Site Plan: Appendix 1.C 33.6513, -116.6059

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to
facilitate an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee
staff can advise you regarding the process required to propose changes to the approved Project-Specific
WQMP.
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Section H: 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: See Appendix 9 for "Operation & Maintenance" of proposed BMPs

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

 Y  N

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Appendix 1:  Maps and Site Plans
Location Map, WQMP Site Plan and Receiving Waters Map
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Appendix 2:  Construction Plans
Grading and Drainage Plans
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Appendix 3:  Soils Information
Geotechnical Study and Other Infiltration Testing Data
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 18, 2018—Aug 
22, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ChF2 Cieneba sandy loam, 15 to 50 
percent slopes, eroded

2.2 0.8%

CkD2 Cieneba rocky sandy loam, 8 to 
15 percent slopes, eroded

11.9 4.1%

CkF2 Cieneba rocky sandy loam, 15 
to 50 percent slopes, eroded

171.8 59.2%

HaC Hanford loamy fine sand, 0 to 8 
percent slopes

5.1 1.8%

HcC Hanford coarse sandy loam, 2 
to 8 percent slopes

6.3 2.2%

HcD2 Hanford coarse sandy loam, 8 
to 15 percent slopes, eroded

7.6 2.6%

RtF Rockland 24.6 8.5%

TvC Tujunga loamy sand, 
channeled, 0 to 8 percent 
slopes

0.3 0.1%

VsD2 Vista coarse sandy loam, 8 to 
15 percent slopes, eroded

17.5 6.0%

VsF2 Vista coarse sandy loam, 15 to 
35 percent slopes, eroded

24.8 8.5%

VtF2 Vista rocky coarse sandy loam, 
2 to 35 percent slopes, 
eroded

18.3 6.3%

Totals for Area of Interest 290.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Custom Soil Resource Report
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Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
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of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Western Riverside Area, California

ChF2—Cieneba sandy loam, 15 to 50 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcsc
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from igneous rock

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 22 inches: weathered bedrock

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R019XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No

Minor Components

Friant
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

Vista
Percent of map unit: 5 percent
Hydric soil rating: No

CkD2—Cieneba rocky sandy loam, 8 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcsd
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Residuum weathered from igneous rock

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 22 inches: weathered bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R019XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

Friant
Percent of map unit: 5 percent
Hydric soil rating: No

Vista
Percent of map unit: 5 percent
Hydric soil rating: No

Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

CkF2—Cieneba rocky sandy loam, 15 to 50 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcsf
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from igneous rock

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 22 inches: weathered bedrock

Custom Soil Resource Report
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Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: 14 to 22 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R019XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 3 percent
Hydric soil rating: No

Friant
Percent of map unit: 3 percent
Hydric soil rating: No

Escondido
Percent of map unit: 3 percent
Hydric soil rating: No

Vista
Percent of map unit: 3 percent
Hydric soil rating: No

Fallbrook
Percent of map unit: 3 percent
Hydric soil rating: No

HaC—Hanford loamy fine sand, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: hcw0
Elevation: 150 to 900 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 to 64 degrees F
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Frost-free period: 250 to 280 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 8 inches: loamy fine sand
H2 - 8 to 40 inches: fine sandy loam
H3 - 40 to 60 inches: stratified loamy sand to coarse sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.6 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R020XD012CA - SANDY
Hydric soil rating: No

Minor Components

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

Ramona
Percent of map unit: 5 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No
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HcC—Hanford coarse sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hcw2
Elevation: 150 to 900 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 250 to 280 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 8 inches: coarse sandy loam
H2 - 8 to 40 inches: fine sandy loam
H3 - 40 to 60 inches: stratified loamy sand to coarse sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: R020XD012CA - SANDY
Hydric soil rating: No
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Minor Components

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

Ramona
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

HcD2—Hanford coarse sandy loam, 8 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcw3
Elevation: 150 to 900 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 250 to 280 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 8 inches: coarse sandy loam
H2 - 8 to 40 inches: fine sandy loam
H3 - 40 to 60 inches: stratified loamy sand to coarse sandy loam
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Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R020XD012CA - SANDY
Hydric soil rating: No

Minor Components

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

Ramona
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

RtF—Rockland

Map Unit Setting
National map unit symbol: hcyn
Elevation: 650 to 4,000 feet
Mean annual precipitation: 8 to 15 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 110 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Rockland: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rockland

Setting
Down-slope shape: Concave

Custom Soil Resource Report

21



Across-slope shape: Convex
Parent material: Residuum derived from mixed sources

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

TvC—Tujunga loamy sand, channeled, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: hczl
Elevation: 10 to 2,900 feet
Mean annual precipitation: 8 to 25 inches
Mean annual air temperature: 46 to 64 degrees F
Frost-free period: 110 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Tujunga and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tujunga

Setting
Landform: Flood plains, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from granite

Typical profile
H1 - 0 to 10 inches: loamy sand
H2 - 10 to 60 inches: loamy sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: R019XD069CA - SANDY ALLUVIAL (1975)
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Hydric soil rating: No

Minor Components

Delhi
Percent of map unit: 10 percent
Hydric soil rating: No

Riverwash
Percent of map unit: 10 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba
Percent of map unit: 5 percent
Hydric soil rating: No

VsD2—Vista coarse sandy loam, 8 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hczy
Elevation: 400 to 3,900 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Vista and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from granite and/or residuum weathered 

from granodiorite

Typical profile
H1 - 0 to 15 inches: coarse sandy loam
H2 - 15 to 24 inches: coarse sandy loam
H3 - 24 to 28 inches: weathered bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
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Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R019XD029CA
Hydric soil rating: No

Minor Components

Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

VsF2—Vista coarse sandy loam, 15 to 35 percent slopes, eroded

Map Unit Setting
National map unit symbol: hczz
Elevation: 400 to 3,900 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Vista and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
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Across-slope shape: Convex
Parent material: Residuum weathered from granite and/or residuum weathered 

from granodiorite

Typical profile
H1 - 0 to 15 inches: coarse sandy loam
H2 - 15 to 24 inches: coarse sandy loam
H3 - 24 to 28 inches: weathered bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R019XD029CA
Hydric soil rating: No

Minor Components

Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

VtF2—Vista rocky coarse sandy loam, 2 to 35 percent slopes, eroded

Map Unit Setting
National map unit symbol: hd00
Elevation: 400 to 3,900 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 300 days
Farmland classification: Not prime farmland

Custom Soil Resource Report

25



Map Unit Composition
Vista and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite and/or residuum 

weathered from granite

Typical profile
H1 - 0 to 15 inches: coarse sandy loam
H2 - 15 to 24 inches: coarse sandy loam
H3 - 24 to 28 inches: weathered bedrock

Properties and qualities
Slope: 2 to 35 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R019XD029CA
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the 
field or laboratory. Examples of soil physical properties include percent clay, organic 
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates are expressed in terms of micrometers 
per second. They are based on soil characteristics observed in the field, particularly 
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the 
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the 
database. A low value and a high value indicate the range of this attribute for the 
soil component. A "representative" value indicates the expected value of this 
attribute for the component. For this soil property, only the representative value is 
used.

The numeric Ksat values have been grouped according to standard Ksat class 
limits.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

<= 18.0750

> 18.0750 and <= 
24.0859
> 24.0859 and <= 
49.0526
> 49.0526 and <= 
57.4737
> 57.4737 and <= 
92.0000
Not rated or not available

Soil Rating Lines
<= 18.0750

> 18.0750 and <= 
24.0859
> 24.0859 and <= 
49.0526
> 49.0526 and <= 
57.4737
> 57.4737 and <= 
92.0000
Not rated or not available

Soil Rating Points
<= 18.0750

> 18.0750 and <= 
24.0859
> 24.0859 and <= 
49.0526
> 49.0526 and <= 
57.4737
> 57.4737 and <= 
92.0000
Not rated or not available

Water Features

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 18, 2018—Aug 
22, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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MAP LEGEND MAP INFORMATION

Streams and Canals
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Table—Saturated Hydraulic Conductivity (Ksat)

Map unit symbol Map unit name Rating (micrometers 
per second)

Acres in AOI Percent of AOI

ChF2 Cieneba sandy loam, 15 
to 50 percent slopes, 
eroded

18.0750 2.2 0.8%

CkD2 Cieneba rocky sandy 
loam, 8 to 15 percent 
slopes, eroded

18.0750 11.9 4.1%

CkF2 Cieneba rocky sandy 
loam, 15 to 50 percent 
slopes, eroded

18.0750 171.8 59.2%

HaC Hanford loamy fine sand, 
0 to 8 percent slopes

57.4737 5.1 1.8%

HcC Hanford coarse sandy 
loam, 2 to 8 percent 
slopes

49.0526 6.3 2.2%

HcD2 Hanford coarse sandy 
loam, 8 to 15 percent 
slopes, eroded

49.0526 7.6 2.6%

RtF Rockland 24.6 8.5%

TvC Tujunga loamy sand, 
channeled, 0 to 8 
percent slopes

92.0000 0.3 0.1%

VsD2 Vista coarse sandy loam, 
8 to 15 percent slopes, 
eroded

24.0859 17.5 6.0%

VsF2 Vista coarse sandy loam, 
15 to 35 percent 
slopes, eroded

24.0859 24.8 8.5%

VtF2 Vista rocky coarse sandy 
loam, 2 to 35 percent 
slopes, eroded

24.0859 18.3 6.3%

Totals for Area of Interest 290.3 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat)

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified 

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)

Top Depth: 0

Bottom Depth: 96
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Units of Measure: Inches

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 18, 2018—Aug 
22, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

ChF2 Cieneba sandy loam, 15 
to 50 percent slopes, 
eroded

D 2.2 0.8%

CkD2 Cieneba rocky sandy 
loam, 8 to 15 percent 
slopes, eroded

D 11.9 4.1%

CkF2 Cieneba rocky sandy 
loam, 15 to 50 percent 
slopes, eroded

D 171.8 59.2%

HaC Hanford loamy fine sand, 
0 to 8 percent slopes

A 5.1 1.8%

HcC Hanford coarse sandy 
loam, 2 to 8 percent 
slopes

A 6.3 2.2%

HcD2 Hanford coarse sandy 
loam, 8 to 15 percent 
slopes, eroded

A 7.6 2.6%

RtF Rockland 24.6 8.5%

TvC Tujunga loamy sand, 
channeled, 0 to 8 
percent slopes

A 0.3 0.1%

VsD2 Vista coarse sandy loam, 
8 to 15 percent slopes, 
eroded

B 17.5 6.0%

VsF2 Vista coarse sandy loam, 
15 to 35 percent 
slopes, eroded

B 24.8 8.5%

VtF2 Vista rocky coarse sandy 
loam, 2 to 35 percent 
slopes, eroded

B 18.3 6.3%

Totals for Area of Interest 290.3 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Appendix 4:  Historical Site Conditions
Phase I Environmental Site Assessment or Other Information on Past Site Use
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Appendix 5:  LID Infeasibility
LID Technical Infeasibility Analysis
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Appendix 6:  BMP Design Details
BMP Sizing, Design Details and other Supporting Documentation



FT2 AC % DESCRIPTION
AT= 2,079,990 47.75 ---

APERV= 1,893,346 43.47 91.03%
AIMP= 186,644 4.285 8.97%

AT= 2,079,990 47.75 ---
APERV= 1,868,654 42.90 89.84%
AIMP= 211,336 4.85 10.16%

AT= 139208 3.20 ---
ALS= 124141 2.85 89.18%

AIMP= 15067 0.35 10.82%

AT= 32735 0.75 ---
ALS= 23110 0.53 70.60%

AIMP= 9625 0.22 29.40%

DMA 1 TYPE D

DMA 2 TYPE D

1162008 WQMP - WILDFIRE CONSERVANCY

EXISTING
CONDITION

BUILDING, LANDSCAPING,
PCC - DEVELOPED

PROPOSED
CONDITION

BUILDING, LANDSCAPING,
PCC - DEVELOPED



Date

D85= 0.71 inches

DMA
Type/ID

DMA Area
(square feet)

Post-Project Surface
Type

Effective
Imperivous
Fraction, If

DMA
Runoff
Factor

DMA Areas x
Runoff Factor

Design
Storm

Depth (in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume on

Plans (cubic
feet)

D/1a 22150
Pervious Concrete /

Porous Asphalt
0.1 0.11 2446.6

D/1b 9717 Roofs 1 0.89 8667.6

D/1c 1500
Ornamental
Landscaping

0.1 0.11 165.7

D/1d 87820 Natural (A Soil) 0.03 0.06 5492.4
D/1e 5350 Concrete or Asphalt 1 0.89 4772.2

D/1f 12671 Decomposed Granite 0.4 0.28 3544.2

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

139208 25088.7 0.71 1476.1 2570

Notes:

Total

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

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

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

   Legend:
Required Entries

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

Company Name VALUED ENGINEERING, INC 3/2/2021
Designed by KK Case No CUP210005
Company Project Number/Name WILDFIRE CONSERVANCY

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID INFILTRATION BASIN (DMA 1)
Must match Name/ID used on BMP Design Calculation Sheet



Date

D85= 0.71 inches

DMA
Type/ID

DMA Area
(square feet)

Post-Project Surface
Type

Effective
Imperivous
Fraction, If

DMA
Runoff
Factor

DMA Areas x
Runoff Factor

Design
Storm

Depth (in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume on
Plans (cubic

feet)

D/1a 8110
Pervious Concrete /

Porous Asphalt
0.1 0.11 895.8

D/1b 1270 Concrete or Asphalt 1 0.89 1132.8
D/1c 8355 Roofs 1 0.89 7452.7
D/1d 15000 Natural (B Soil) 0.15 0.14 2121.7

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

32735 11603 0.71 682.6 683

Notes:

Total

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

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

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

   Legend:
Required Entries

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

Company Name VALUED ENGINEERING, INC 3/2/2021
Designed by KK Case No CUP210005
Company Project Number/Name WILDFIRE CONSERVANCY

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID INFILTRATION BASIN (DMA 2)
Must match Name/ID used on BMP Design Calculation Sheet



Company Name: Date:
Designed by: County/City Case No.:

AT = 3.2 acres

  b) Enter VBMP determined from Section 2.1 of this Handbook VBMP= 1,476 ft3

I = 10.91 in/hr

FS = 3

D1 = D1 = 21.8 ft

1 ft

  e) Enter depth to historic high ground water (measured from top of basin) 300 ft

300 ft

D2 = 289.0 ft

DMAX = 21.8 ft

z = 4 :1

dB = 1 ft

AS = 1476 ft2

AD = 1976 ft2

Volume = 7 ft3

Depth = 1 ft

Area = 7 ft2

24.0 in

Notes:

  b) Proposed  basin depth (excluding freeboard)

Forebay

 c) Forebay surface area (minimum)

Width (W) =

 b) Forebay depth (height of berm/splashwall. 1 foot min.)

 a) Forebay volume (minimum 0.5% VBMP)

 d) Full height notch-type weir

The proposed infiltration basin total is 2-feet deep

  d) Proposed Design Surface Area

  c) Minimum bottom surface area of basin (AS= VBMP/dB)

Calculated Cells

CUP210005
Valued Engineering

DH

Infiltration Basin  - Design Procedure
(Rev. 03-2012)

BMP ID Legend: Required Entries

  h) DMAX is the smaller value of D1 and D2 but shall not exceed 5 feet

Design Volume

  a) Basin side slopes (no steeper than 4:1)

Maximum Depth

  a) Infiltration rate

  b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing"
       from this BMP Handbook)

  c) Calculate D1

Basin Geometry

  f) Enter depth to top of bedrock or impermeable layer (measured from top of basin)

I (in/hr) x  72 hrs
12 (in/ft)  x FS

Depth to groundwater - (10 ft + freeboard)  and
Depth to impermeable layer - (5 ft + freeboard)

  a) Tributary area (BMP subarea)

  g) D2 is the smaller of:

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



Company Name: Date:
Designed by: County/City Case No.:

AT = 0.751 acres

  b) Enter VBMP determined from Section 2.1 of this Handbook VBMP= 683 ft3

I = 16.78 in/hr

FS = 3

D1 = D1 = 33.6 ft

1 ft

  e) Enter depth to historic high ground water (measured from top of basin) 300 ft

300 ft

D2 = 289.0 ft

DMAX = 33.6 ft

z = 4 :1

dB = 1 ft

AS = 683 ft2

AD = 770 ft2

Volume = 3 ft3

Depth = 1 ft

Area = 3 ft2

24.0 in

Notes:

  b) Proposed  basin depth (excluding freeboard)

Forebay

 c) Forebay surface area (minimum)

Width (W) =

 b) Forebay depth (height of berm/splashwall. 1 foot min.)

 a) Forebay volume (minimum 0.5% VBMP)

 d) Full height notch-type weir

The proposed infiltration basin total is 2-feet deep

  d) Proposed Design Surface Area

  c) Minimum bottom surface area of basin (AS= VBMP/dB)

Calculated Cells

CUP210005
Valued Engineering 3/4/2021

DH

Infiltration Basin  - Design Procedure
(Rev. 03-2012)

BMP ID Legend: Required Entries

  h) DMAX is the smaller value of D1 and D2 but shall not exceed 5 feet

Design Volume

  a) Basin side slopes (no steeper than 4:1)

Maximum Depth

  a) Infiltration rate

  b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing"
       from this BMP Handbook)

  c) Calculate D1

Basin Geometry

  f) Enter depth to top of bedrock or impermeable layer (measured from top of basin)

I (in/hr) x  72 hrs
12 (in/ft)  x FS

Depth to groundwater - (10 ft + freeboard)  and
Depth to impermeable layer - (5 ft + freeboard)

  a) Tributary area (BMP subarea)

  g) D2 is the smaller of:

  d) Enter the depth of freeboard (at least 1 ft)
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Appendix 7:  Hydromodification
Supporting Detail Relating to Hydrologic Conditions of Concern



Difference
Volume

Q (cfs) V (ac.ft) V (cu.ft) Q (cfs) V (ac.ft) V(cu.ft) V(cu.ft)
2Year 1Hour 1.10 0.017 741 1.02 0.013 566 174
2Year 3Hour 0.45 0.030 1,307 0.40 0.030 1,307 0
2Year 6Hour 0.43 0.025 1,089 0.34 0.019 828 261
2Year 24Hour 0.39 0.060 2,614 0.26 0.060 2,614 0

Difference
Volume

Q (cfs) V (ac.ft) V (cu.ft) Q (cfs) V (ac.ft) V(cu.ft) V(cu.ft)
2Year 1Hour 4.04 0.050 2,178 3.18 0.040 1,742 436
2Year 3Hour 1.71 0.140 6,098 1.71 0.140 6,098 0
2Year 6Hour 1.17 0.070 3,049 0.49 0.061 2,657 392
2Year 24Hour 1.22 0.270 11,761 1.60 0.330 14,375 2,614

Existing Condition Proposed Condition

Shortcut Method Summary – FACILITY 6

Shortcut Method Summary – FACILITY 7

Synthetic Unit Hydrograph - Shortcut Method

Existing Condition Proposed Condition



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-1HR 0.48
0.200

0.400 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 4.2 0.240 0.400 0.192 0.048 0.15
2 4.3 0.246 0.400 0.196 0.049 0.16
3 5 0.286 0.400 0.228 0.057 0.18
4 5 0.286 0.400 0.228 0.057 0.18
5 5.8 0.331 0.400 0.265 0.066 0.21
6 6.5 0.371 0.400 0.297 0.074 0.24
7 7.4 0.423 0.400 0.338 0.085 0.27
8 8.6 0.491 0.400 0.393 0.098 0.31
9 12.3 0.703 0.400 0.562 0.303 0.97

10 29.1 1.662 0.400 1.330 1.262 4.04
11 6.8 0.388 0.400 0.311 0.078 0.25
12 5 0.286 0.400 0.228 0.057 0.18

100 2.23 4.04

0.186 INCHES

0.050 AC-FTVOLUME (EFF RAIN X AREA):

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

FACULITY #7 - EXISTING CONDITION

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

EFFECTIVE RAIN ([23]*T):

1162008 - PARADISE VALLEY RANCH

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE

CFS(PL E-5.9)

[13] CONSTANT LOSS RATE-INCHES/HOUR [14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

LOS RATE

[7]*[15] (S-GRAPH) [17]m-[17]m-1
IN/HR

[21]-[22]



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-3HR 0.81
0.200

0.400 33%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 1.3 0.127 0.400 0.042 0.085 0.27
2 1.3 0.127 0.400 0.042 0.085 0.27
3 1.1 0.107 0.400 0.035 0.072 0.23
4 1.5 0.146 0.400 0.048 0.098 0.31
5 1.5 0.146 0.400 0.048 0.098 0.31
6 1.8 0.175 0.400 0.058 0.117 0.38
7 1.5 0.146 0.400 0.048 0.098 0.31
8 1.8 0.175 0.400 0.058 0.117 0.38
9 1.8 0.175 0.400 0.058 0.117 0.38

10 1.5 0.146 0.400 0.048 0.098 0.31
11 1.6 0.156 0.400 0.051 0.104 0.33
12 1.8 0.175 0.400 0.058 0.117 0.38
13 2.2 0.214 0.400 0.071 0.143 0.46
14 2.2 0.214 0.400 0.071 0.143 0.46
15 2.2 0.214 0.400 0.071 0.143 0.46
16 2 0.195 0.400 0.064 0.130 0.42
17 2.6 0.253 0.400 0.084 0.170 0.54
18 2.7 0.263 0.400 0.087 0.176 0.56
19 2.4 0.234 0.400 0.077 0.156 0.50
20 2.7 0.263 0.400 0.087 0.176 0.56
21 3.3 0.321 0.400 0.106 0.215 0.69

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 3.1 0.302 0.400 0.100 0.202 0.65
23 2.9 0.282 0.400 0.093 0.189 0.61
24 3 0.292 0.400 0.096 0.196 0.63
25 3.1 0.302 0.400 0.100 0.202 0.65
26 4.2 0.409 0.400 0.135 0.274 0.88
27 5 0.487 0.400 0.161 0.326 1.04
28 3.5 0.341 0.400 0.112 0.228 0.73
29 6.8 0.662 0.400 0.218 0.443 1.42
30 7.3 0.710 0.400 0.234 0.476 1.52
31 8.2 0.798 0.400 0.263 0.535 1.71
32 5.9 0.574 0.400 0.189 0.385 1.23
33 2 0.195 0.400 0.064 0.130 0.42
34 1.8 0.175 0.400 0.058 0.117 0.38
35 1.8 0.175 0.400 0.058 0.117 0.38
36 0.6 0.058 0.400 0.019 0.039 0.13

100 6.52 1.71

0.543 INCHES

0.14 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-6HR 1.14
0.200

0.400 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.5 0.068 0.400 0.055 0.014 0.04
2 0.6 0.082 0.400 0.066 0.016 0.05
3 0.6 0.082 0.400 0.066 0.016 0.05
4 0.6 0.082 0.400 0.066 0.016 0.05
5 0.6 0.082 0.400 0.066 0.016 0.05
6 0.7 0.096 0.400 0.077 0.019 0.06
7 0.7 0.096 0.400 0.077 0.019 0.06
8 0.7 0.096 0.400 0.077 0.019 0.06
9 0.7 0.096 0.400 0.077 0.019 0.06

10 0.7 0.096 0.400 0.077 0.019 0.06
11 0.7 0.096 0.400 0.077 0.019 0.06
12 0.8 0.109 0.400 0.088 0.022 0.07
13 0.8 0.109 0.400 0.088 0.022 0.07
14 0.8 0.109 0.400 0.088 0.022 0.07
15 0.8 0.109 0.400 0.088 0.022 0.07
16 0.8 0.109 0.400 0.088 0.022 0.07
17 0.8 0.109 0.400 0.088 0.022 0.07
18 0.8 0.109 0.400 0.088 0.022 0.07
19 0.8 0.109 0.400 0.088 0.022 0.07
20 0.8 0.109 0.400 0.088 0.022 0.07
21 0.8 0.109 0.400 0.088 0.022 0.07

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 0.8 0.109 0.400 0.088 0.022 0.07
23 0.8 0.109 0.400 0.088 0.022 0.07
24 0.9 0.123 0.400 0.098 0.025 0.08
25 0.8 0.109 0.400 0.088 0.022 0.07
26 0.9 0.123 0.400 0.098 0.025 0.08
27 0.9 0.123 0.400 0.098 0.025 0.08
28 0.9 0.123 0.400 0.098 0.025 0.08
29 0.9 0.123 0.400 0.098 0.025 0.08
30 0.9 0.123 0.400 0.098 0.025 0.08
31 0.9 0.123 0.400 0.098 0.025 0.08
32 0.9 0.123 0.400 0.098 0.025 0.08
33 1.0 0.137 0.400 0.109 0.027 0.09
34 1.0 0.137 0.400 0.109 0.027 0.09
35 1.0 0.137 0.400 0.109 0.027 0.09
36 1.0 0.137 0.400 0.109 0.027 0.09
37 1.0 0.137 0.400 0.109 0.027 0.09
38 1.1 0.150 0.400 0.120 0.030 0.10
39 1.1 0.150 0.400 0.120 0.030 0.10
40 1.1 0.150 0.400 0.120 0.030 0.10
41 1.2 0.164 0.400 0.131 0.033 0.11
42 1.3 0.178 0.400 0.142 0.036 0.11
43 1.4 0.192 0.400 0.153 0.038 0.12
44 1.4 0.192 0.400 0.153 0.038 0.12
45 1.5 0.205 0.400 0.164 0.041 0.13
46 1.5 0.205 0.400 0.164 0.041 0.13
47 1.6 0.219 0.400 0.175 0.044 0.14
48 1.6 0.219 0.400 0.175 0.044 0.14
49 1.7 0.233 0.400 0.186 0.047 0.15
50 1.8 0.246 0.400 0.197 0.049 0.16
51 1.9 0.260 0.400 0.208 0.052 0.17
52 2.0 0.274 0.400 0.219 0.055 0.18
53 2.1 0.287 0.400 0.230 0.057 0.18
54 2.1 0.287 0.400 0.230 0.057 0.18
55 2.2 0.301 0.400 0.241 0.060 0.19
56 2.3 0.315 0.400 0.252 0.063 0.20
57 2.4 0.328 0.400 0.263 0.066 0.21
58 2.4 0.328 0.400 0.263 0.066 0.21
59 2.5 0.342 0.400 0.274 0.068 0.22
60 2.6 0.356 0.400 0.285 0.071 0.23
61 3.1 0.424 0.400 0.339 0.085 0.27
62 3.6 0.492 0.400 0.394 0.098 0.32
63 3.9 0.534 0.400 0.427 0.134 0.43



64 4.2 0.575 0.400 0.460 0.175 0.56
65 4.7 0.643 0.400 0.514 0.243 0.78
66 5.6 0.766 0.400 0.613 0.366 1.17
67 1.9 0.260 0.400 0.208 0.052 0.17
68 0.9 0.123 0.400 0.098 0.025 0.08
69 0.6 0.082 0.400 0.066 0.016 0.05
70 0.5 0.068 0.400 0.055 0.014 0.04
71 0.3 0.041 0.400 0.033 0.008 0.03
72 0.2 0.027 0.400 0.022 0.005 0.02

100 3.15 1.17

0.262 INCHES

0.070 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-24HR 2.04
0.200

0.400 40%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.2 0.0490 0.709 0.0196 0.0294 0.09
2 0.3 0.0734 0.708 0.0294 0.0441 0.14
3 0.3 0.0734 0.706 0.0294 0.0441 0.14
4 0.4 0.0979 0.705 0.0392 0.0588 0.19
5 0.3 0.0734 0.704 0.0294 0.0441 0.14
6 0.3 0.0734 0.702 0.0294 0.0441 0.14
7 0.3 0.0734 0.701 0.0294 0.0441 0.14
8 0.4 0.0979 0.700 0.0392 0.0588 0.19
9 0.4 0.0979 0.698 0.0392 0.0588 0.19

10 0.4 0.0979 0.697 0.0392 0.0588 0.19
11 0.5 0.1224 0.695 0.0490 0.0734 0.24
12 0.5 0.1224 0.694 0.0490 0.0734 0.24
13 0.5 0.1224 0.693 0.0490 0.0734 0.24
14 0.5 0.1224 0.691 0.0490 0.0734 0.24
15 0.5 0.1224 0.690 0.0490 0.0734 0.24
16 0.6 0.1469 0.689 0.0588 0.0881 0.28
17 0.6 0.1469 0.687 0.0588 0.0881 0.28
18 0.7 0.1714 0.686 0.0685 0.1028 0.33
19 0.7 0.1714 0.685 0.0685 0.1028 0.33
20 0.8 0.1958 0.683 0.0783 0.1175 0.38
21 0.6 0.1469 0.682 0.0588 0.0881 0.28

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 0.7 0.1714 0.681 0.0685 0.1028 0.33
23 0.8 0.1958 0.679 0.0783 0.1175 0.38
24 0.8 0.1958 0.678 0.0783 0.1175 0.38
25 0.9 0.2203 0.677 0.0881 0.1322 0.42
26 0.9 0.2203 0.675 0.0881 0.1322 0.42
27 1 0.2448 0.674 0.0979 0.1469 0.47
28 1 0.2448 0.673 0.0979 0.1469 0.47
29 1 0.2448 0.671 0.0979 0.1469 0.47
30 1.1 0.2693 0.670 0.1077 0.1616 0.52
31 1.2 0.2938 0.669 0.1175 0.1763 0.56
32 1.3 0.3182 0.667 0.1273 0.1909 0.61
33 1.5 0.3672 0.666 0.1469 0.2203 0.71
34 1.5 0.3672 0.665 0.1469 0.2203 0.71
35 1.6 0.3917 0.663 0.1567 0.2350 0.75
36 1.7 0.4162 0.662 0.1665 0.2497 0.80
37 1.9 0.4651 0.661 0.1860 0.2791 0.89
38 2 0.4896 0.659 0.1958 0.2938 0.94
39 2.1 0.5141 0.658 0.2056 0.3084 0.99
40 2.2 0.5386 0.657 0.2154 0.3231 1.03
41 1.5 0.3672 0.655 0.1469 0.2203 0.71
42 1.5 0.3672 0.654 0.1469 0.2203 0.71
43 2 0.4896 0.653 0.1958 0.2938 0.94
44 2 0.4896 0.651 0.1958 0.2938 0.94
45 1.9 0.4651 0.650 0.1860 0.2791 0.89
46 1.9 0.4651 0.649 0.1860 0.2791 0.89
47 1.7 0.4162 0.647 0.1665 0.2497 0.80
48 1.8 0.4406 0.646 0.1763 0.2644 0.85
49 2.5 0.6120 0.645 0.2448 0.3672 1.18
50 2.6 0.6365 0.643 0.2546 0.3819 1.22
51 2.8 0.6854 0.642 0.2742 0.0433 0.14
52 2.9 0.7099 0.641 0.2840 0.0691 0.22
53 3.4 0.8323 0.640 0.3329 0.1928 0.62
54 3.4 0.8323 0.638 0.3329 0.1941 0.62
55 2.3 0.5630 0.637 0.2252 0.3378 1.08
56 2.3 0.5630 0.636 0.2252 0.3378 1.08
57 2.7 0.6610 0.634 0.2644 0.0266 0.09
58 2.6 0.6365 0.633 0.2546 0.0034 0.01
59 2.6 0.6365 0.632 0.2546 0.0047 0.02
60 2.5 0.6120 0.630 0.2448 0.3672 1.18
61 2.4 0.5875 0.629 0.2350 0.3525 1.13
62 2.3 0.5630 0.628 0.2252 0.3378 1.08
63 1.9 0.4651 0.627 0.1860 0.2791 0.89



64 1.9 0.4651 0.625 0.1860 0.2791 0.89
65 0.4 0.0979 0.624 0.0392 0.0588 0.19
66 0.4 0.0979 0.623 0.0392 0.0588 0.19
67 0.3 0.0734 0.621 0.0294 0.0441 0.14
68 0.3 0.0734 0.620 0.0294 0.0441 0.14
69 0.5 0.1224 0.619 0.0490 0.0734 0.24
70 0.5 0.1224 0.618 0.0490 0.0734 0.24
71 0.5 0.1224 0.616 0.0490 0.0734 0.24
72 0.4 0.0979 0.615 0.0392 0.0588 0.19
73 0.4 0.0979 0.614 0.0392 0.0588 0.19
74 0.4 0.0979 0.612 0.0392 0.0588 0.19
75 0.3 0.0734 0.611 0.0294 0.0441 0.14
76 0.2 0.0490 0.610 0.0196 0.0294 0.09
77 0.3 0.0734 0.609 0.0294 0.0441 0.14
78 0.4 0.0979 0.607 0.0392 0.0588 0.19
79 0.3 0.0734 0.606 0.0294 0.0441 0.14
80 0.2 0.0490 0.605 0.0196 0.0294 0.09
81 0.3 0.0734 0.604 0.0294 0.0441 0.14
82 0.3 0.0734 0.602 0.0294 0.0441 0.14
83 0.3 0.0734 0.601 0.0294 0.0441 0.14
84 0.2 0.0490 0.600 0.0196 0.0294 0.09
85 0.3 0.0734 0.599 0.0294 0.0441 0.14
86 0.2 0.0490 0.597 0.0196 0.0294 0.09
87 0.3 0.0734 0.596 0.0294 0.0441 0.14
88 0.2 0.0490 0.595 0.0196 0.0294 0.09
89 0.3 0.0734 0.594 0.0294 0.0441 0.14
90 0.2 0.0490 0.592 0.0196 0.0294 0.09
91 0.2 0.0490 0.591 0.0196 0.0294 0.09
92 0.2 0.0490 0.590 0.0196 0.0294 0.09
93 0.2 0.0490 0.589 0.0196 0.0294 0.09
94 0.2 0.0490 0.587 0.0196 0.0294 0.09
95 0.2 0.0490 0.586 0.0196 0.0294 0.09
96 0.2 0.0490 0.585 0.0196 0.0294 0.09

100 12.23 1.22

1.019 INCHES

0.27 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-1HR 0.48
0.100

0.200 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 4.2 0.240 0.200 0.192 0.048 0.04
2 4.3 0.246 0.200 0.196 0.049 0.04
3 5 0.286 0.200 0.228 0.086 0.06
4 5 0.286 0.200 0.228 0.086 0.06
5 5.8 0.331 0.200 0.265 0.131 0.10
6 6.5 0.371 0.200 0.297 0.171 0.13
7 7.4 0.423 0.200 0.338 0.223 0.17
8 8.6 0.491 0.200 0.393 0.291 0.22
9 12.3 0.703 0.200 0.562 0.503 0.38

10 29.1 1.662 0.200 1.330 1.462 1.10
11 6.8 0.388 0.200 0.311 0.188 0.14
12 5 0.286 0.200 0.228 0.086 0.06

100 3.32 1.10

0.277 INCHES

0.017 AC-FT

CFS(PL E-5.9)

[13] CONSTANT LOSS RATE-INCHES/HOUR [14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

LOS RATE

[7]*[15] (S-GRAPH) [17]m-[17]m-1
IN/HR

[21]-[22]

[10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

EFFECTIVE RAIN ([23]*T):

1162008 - PARADISE VALLEY RANCH

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE

VOLUME (EFF RAIN X AREA):

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

FACULITY #6 - EXISTING CONDITION

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[9] STORM FREQUENCE & DURATION



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-3HR 0.81
0.100

0.200 33%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 1.3 0.127 0.200 0.042 0.085 0.06
2 1.3 0.127 0.200 0.042 0.085 0.06
3 1.1 0.107 0.200 0.035 0.072 0.05
4 1.5 0.146 0.200 0.048 0.098 0.07
5 1.5 0.146 0.200 0.048 0.098 0.07
6 1.8 0.175 0.200 0.058 0.117 0.09
7 1.5 0.146 0.200 0.048 0.098 0.07
8 1.8 0.175 0.200 0.058 0.117 0.09
9 1.8 0.175 0.200 0.058 0.117 0.09

10 1.5 0.146 0.200 0.048 0.098 0.07
11 1.6 0.156 0.200 0.051 0.104 0.08
12 1.8 0.175 0.200 0.058 0.117 0.09
13 2.2 0.214 0.200 0.071 0.143 0.11
14 2.2 0.214 0.200 0.071 0.143 0.11
15 2.2 0.214 0.200 0.071 0.143 0.11
16 2 0.195 0.200 0.064 0.130 0.10
17 2.6 0.253 0.200 0.084 0.170 0.13
18 2.7 0.263 0.200 0.087 0.176 0.13
19 2.4 0.234 0.200 0.077 0.156 0.12
20 2.7 0.263 0.200 0.087 0.176 0.13
21 3.3 0.321 0.200 0.106 0.215 0.16

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 3.1 0.302 0.200 0.100 0.202 0.15
23 2.9 0.282 0.200 0.093 0.189 0.14
24 3 0.292 0.200 0.096 0.196 0.15
25 3.1 0.302 0.200 0.100 0.202 0.15
26 4.2 0.409 0.200 0.135 0.274 0.21
27 5 0.487 0.200 0.161 0.326 0.25
28 3.5 0.341 0.200 0.112 0.228 0.17
29 6.8 0.662 0.200 0.218 0.462 0.35
30 7.3 0.710 0.200 0.234 0.510 0.38
31 8.2 0.798 0.200 0.263 0.598 0.45
32 5.9 0.574 0.200 0.189 0.385 0.29
33 2 0.195 0.200 0.064 0.130 0.10
34 1.8 0.175 0.200 0.058 0.117 0.09
35 1.8 0.175 0.200 0.058 0.117 0.09
36 0.6 0.058 0.200 0.019 0.039 0.03

100 6.64 0.45

0.553 INCHES

0.03 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-6HR 1.14
0.100

0.200 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.5 0.068 0.200 0.055 0.014 0.01
2 0.6 0.082 0.200 0.066 0.016 0.01
3 0.6 0.082 0.200 0.066 0.016 0.01
4 0.6 0.082 0.200 0.066 0.016 0.01
5 0.6 0.082 0.200 0.066 0.016 0.01
6 0.7 0.096 0.200 0.077 0.019 0.01
7 0.7 0.096 0.200 0.077 0.019 0.01
8 0.7 0.096 0.200 0.077 0.019 0.01
9 0.7 0.096 0.200 0.077 0.019 0.01

10 0.7 0.096 0.200 0.077 0.019 0.01
11 0.7 0.096 0.200 0.077 0.019 0.01
12 0.8 0.109 0.200 0.088 0.022 0.02
13 0.8 0.109 0.200 0.088 0.022 0.02
14 0.8 0.109 0.200 0.088 0.022 0.02
15 0.8 0.109 0.200 0.088 0.022 0.02
16 0.8 0.109 0.200 0.088 0.022 0.02
17 0.8 0.109 0.200 0.088 0.022 0.02
18 0.8 0.109 0.200 0.088 0.022 0.02
19 0.8 0.109 0.200 0.088 0.022 0.02
20 0.8 0.109 0.200 0.088 0.022 0.02
21 0.8 0.109 0.200 0.088 0.022 0.02

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 0.8 0.109 0.200 0.088 0.022 0.02
23 0.8 0.109 0.200 0.088 0.022 0.02
24 0.9 0.123 0.200 0.098 0.025 0.02
25 0.8 0.109 0.200 0.088 0.022 0.02
26 0.9 0.123 0.200 0.098 0.025 0.02
27 0.9 0.123 0.200 0.098 0.025 0.02
28 0.9 0.123 0.200 0.098 0.025 0.02
29 0.9 0.123 0.200 0.098 0.025 0.02
30 0.9 0.123 0.200 0.098 0.025 0.02
31 0.9 0.123 0.200 0.098 0.025 0.02
32 0.9 0.123 0.200 0.098 0.025 0.02
33 1.0 0.137 0.200 0.109 0.027 0.02
34 1.0 0.137 0.200 0.109 0.027 0.02
35 1.0 0.137 0.200 0.109 0.027 0.02
36 1.0 0.137 0.200 0.109 0.027 0.02
37 1.0 0.137 0.200 0.109 0.027 0.02
38 1.1 0.150 0.200 0.120 0.030 0.02
39 1.1 0.150 0.200 0.120 0.030 0.02
40 1.1 0.150 0.200 0.120 0.030 0.02
41 1.2 0.164 0.200 0.131 0.033 0.02
42 1.3 0.178 0.200 0.142 0.036 0.03
43 1.4 0.192 0.200 0.153 0.038 0.03
44 1.4 0.192 0.200 0.153 0.038 0.03
45 1.5 0.205 0.200 0.164 0.041 0.03
46 1.5 0.205 0.200 0.164 0.041 0.03
47 1.6 0.219 0.200 0.175 0.044 0.03
48 1.6 0.219 0.200 0.175 0.044 0.03
49 1.7 0.233 0.200 0.186 0.047 0.03
50 1.8 0.246 0.200 0.197 0.049 0.04
51 1.9 0.260 0.200 0.208 0.060 0.05
52 2.0 0.274 0.200 0.219 0.074 0.06
53 2.1 0.287 0.200 0.230 0.087 0.07
54 2.1 0.287 0.200 0.230 0.087 0.07
55 2.2 0.301 0.200 0.241 0.101 0.08
56 2.3 0.315 0.200 0.252 0.115 0.09
57 2.4 0.328 0.200 0.263 0.128 0.10
58 2.4 0.328 0.200 0.263 0.128 0.10
59 2.5 0.342 0.200 0.274 0.142 0.11
60 2.6 0.356 0.200 0.285 0.156 0.12
61 3.1 0.424 0.200 0.339 0.224 0.17
62 3.6 0.492 0.200 0.394 0.292 0.22
63 3.9 0.534 0.200 0.427 0.334 0.25



64 4.2 0.575 0.200 0.460 0.375 0.28
65 4.7 0.643 0.200 0.514 0.443 0.33
66 5.6 0.766 0.200 0.613 0.566 0.43
67 1.9 0.260 0.200 0.208 0.060 0.05
68 0.9 0.123 0.200 0.098 0.025 0.02
69 0.6 0.082 0.200 0.066 0.016 0.01
70 0.5 0.068 0.200 0.055 0.014 0.01
71 0.3 0.041 0.200 0.033 0.008 0.01
72 0.2 0.027 0.200 0.022 0.005 0.00

100 4.75 0.43

0.396 INCHES

0.025 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-24HR 2.04
0.100

0.200 40%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.2 0.0490 0.355 0.0196 0.0294 0.02
2 0.3 0.0734 0.354 0.0294 0.0441 0.03
3 0.3 0.0734 0.353 0.0294 0.0441 0.03
4 0.4 0.0979 0.352 0.0392 0.0588 0.04
5 0.3 0.0734 0.352 0.0294 0.0441 0.03
6 0.3 0.0734 0.351 0.0294 0.0441 0.03
7 0.3 0.0734 0.350 0.0294 0.0441 0.03
8 0.4 0.0979 0.350 0.0392 0.0588 0.04
9 0.4 0.0979 0.349 0.0392 0.0588 0.04

10 0.4 0.0979 0.348 0.0392 0.0588 0.04
11 0.5 0.1224 0.348 0.0490 0.0734 0.06
12 0.5 0.1224 0.347 0.0490 0.0734 0.06
13 0.5 0.1224 0.346 0.0490 0.0734 0.06
14 0.5 0.1224 0.346 0.0490 0.0734 0.06
15 0.5 0.1224 0.345 0.0490 0.0734 0.06
16 0.6 0.1469 0.344 0.0588 0.0881 0.07
17 0.6 0.1469 0.344 0.0588 0.0881 0.07
18 0.7 0.1714 0.343 0.0685 0.1028 0.08
19 0.7 0.1714 0.342 0.0685 0.1028 0.08
20 0.8 0.1958 0.342 0.0783 0.1175 0.09
21 0.6 0.1469 0.341 0.0588 0.0881 0.07

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - EXISTING CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 0.7 0.1714 0.340 0.0685 0.1028 0.08
23 0.8 0.1958 0.340 0.0783 0.1175 0.09
24 0.8 0.1958 0.339 0.0783 0.1175 0.09
25 0.9 0.2203 0.338 0.0881 0.1322 0.10
26 0.9 0.2203 0.338 0.0881 0.1322 0.10
27 1 0.2448 0.337 0.0979 0.1469 0.11
28 1 0.2448 0.336 0.0979 0.1469 0.11
29 1 0.2448 0.336 0.0979 0.1469 0.11
30 1.1 0.2693 0.335 0.1077 0.1616 0.12
31 1.2 0.2938 0.334 0.1175 0.1763 0.13
32 1.3 0.3182 0.334 0.1273 0.1909 0.14
33 1.5 0.3672 0.333 0.1469 0.0343 0.03
34 1.5 0.3672 0.332 0.1469 0.0349 0.03
35 1.6 0.3917 0.332 0.1567 0.0601 0.05
36 1.7 0.4162 0.331 0.1665 0.0852 0.06
37 1.9 0.4651 0.330 0.1860 0.1348 0.10
38 2 0.4896 0.330 0.1958 0.1600 0.12
39 2.1 0.5141 0.329 0.2056 0.1851 0.14
40 2.2 0.5386 0.328 0.2154 0.2103 0.16
41 1.5 0.3672 0.328 0.1469 0.0396 0.03
42 1.5 0.3672 0.327 0.1469 0.0402 0.03
43 2 0.4896 0.326 0.1958 0.1633 0.12
44 2 0.4896 0.326 0.1958 0.1639 0.12
45 1.9 0.4651 0.325 0.1860 0.1401 0.11
46 1.9 0.4651 0.324 0.1860 0.1408 0.11
47 1.7 0.4162 0.324 0.1665 0.0925 0.07
48 1.8 0.4406 0.323 0.1763 0.1176 0.09
49 2.5 0.6120 0.322 0.2448 0.2896 0.22
50 2.6 0.6365 0.322 0.2546 0.3148 0.24
51 2.8 0.6854 0.321 0.2742 0.3644 0.27
52 2.9 0.7099 0.320 0.2840 0.3895 0.29
53 3.4 0.8323 0.320 0.3329 0.5126 0.39
54 3.4 0.8323 0.319 0.3329 0.5132 0.39
55 2.3 0.5630 0.318 0.2252 0.2446 0.18
56 2.3 0.5630 0.318 0.2252 0.2452 0.18
57 2.7 0.6610 0.317 0.2644 0.3438 0.26
58 2.6 0.6365 0.317 0.2546 0.3200 0.24
59 2.6 0.6365 0.316 0.2546 0.3206 0.24
60 2.5 0.6120 0.315 0.2448 0.2968 0.22
61 2.4 0.5875 0.315 0.2350 0.2729 0.21
62 2.3 0.5630 0.314 0.2252 0.2491 0.19
63 1.9 0.4651 0.313 0.1860 0.1518 0.11



64 1.9 0.4651 0.313 0.1860 0.1525 0.11
65 0.4 0.0979 0.312 0.0392 0.0588 0.04
66 0.4 0.0979 0.311 0.0392 0.0588 0.04
67 0.3 0.0734 0.311 0.0294 0.0441 0.03
68 0.3 0.0734 0.310 0.0294 0.0441 0.03
69 0.5 0.1224 0.309 0.0490 0.0734 0.06
70 0.5 0.1224 0.309 0.0490 0.0734 0.06
71 0.5 0.1224 0.308 0.0490 0.0734 0.06
72 0.4 0.0979 0.308 0.0392 0.0588 0.04
73 0.4 0.0979 0.307 0.0392 0.0588 0.04
74 0.4 0.0979 0.306 0.0392 0.0588 0.04
75 0.3 0.0734 0.306 0.0294 0.0441 0.03
76 0.2 0.0490 0.305 0.0196 0.0294 0.02
77 0.3 0.0734 0.304 0.0294 0.0441 0.03
78 0.4 0.0979 0.304 0.0392 0.0588 0.04
79 0.3 0.0734 0.303 0.0294 0.0441 0.03
80 0.2 0.0490 0.302 0.0196 0.0294 0.02
81 0.3 0.0734 0.302 0.0294 0.0441 0.03
82 0.3 0.0734 0.301 0.0294 0.0441 0.03
83 0.3 0.0734 0.301 0.0294 0.0441 0.03
84 0.2 0.0490 0.300 0.0196 0.0294 0.02
85 0.3 0.0734 0.299 0.0294 0.0441 0.03
86 0.2 0.0490 0.299 0.0196 0.0294 0.02
87 0.3 0.0734 0.298 0.0294 0.0441 0.03
88 0.2 0.0490 0.297 0.0196 0.0294 0.02
89 0.3 0.0734 0.297 0.0294 0.0441 0.03
90 0.2 0.0490 0.296 0.0196 0.0294 0.02
91 0.2 0.0490 0.296 0.0196 0.0294 0.02
92 0.2 0.0490 0.295 0.0196 0.0294 0.02
93 0.2 0.0490 0.294 0.0196 0.0294 0.02
94 0.2 0.0490 0.294 0.0196 0.0294 0.02
95 0.2 0.0490 0.293 0.0196 0.0294 0.02
96 0.2 0.0490 0.292 0.0196 0.0294 0.02

100 11.21 0.39

0.934 INCHES

0.06 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-1HR 0.48
0.334

0.668 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 4.2 0.240 0.668 0.192 0.048 0.15
2 4.3 0.246 0.668 0.196 0.049 0.16
3 5 0.286 0.668 0.228 0.057 0.18
4 5 0.286 0.668 0.228 0.057 0.18
5 5.8 0.331 0.668 0.265 0.066 0.21
6 6.5 0.371 0.668 0.297 0.074 0.24
7 7.4 0.423 0.668 0.338 0.085 0.27
8 8.6 0.491 0.668 0.393 0.098 0.31
9 12.3 0.703 0.668 0.562 0.141 0.45

10 29.1 1.662 0.668 1.330 0.994 3.18
11 6.8 0.388 0.668 0.311 0.078 0.25
12 5 0.286 0.668 0.228 0.057 0.18

100 1.80 3.18

0.150 INCHES

0.040 AC-FT

CFS(PL E-5.9)

[13] CONSTANT LOSS RATE-INCHES/HOUR [14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

LOS RATE

[7]*[15] (S-GRAPH) [17]m-[17]m-1
IN/HR

[21]-[22]

[10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

EFFECTIVE RAIN ([23]*T):

1162008 - PARADISE VALLEY RANCH

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE

VOLUME (EFF RAIN X AREA):

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

FACULITY #7 - PROPOSED CONDITION

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[9] STORM FREQUENCE & DURATION



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-3HR 0.81
0.334

0.668 33%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 1.3 0.127 0.668 0.042 0.085 0.27
2 1.3 0.127 0.668 0.042 0.085 0.27
3 1.1 0.107 0.668 0.035 0.072 0.23
4 1.5 0.146 0.668 0.048 0.098 0.31
5 1.5 0.146 0.668 0.048 0.098 0.31
6 1.8 0.175 0.668 0.058 0.117 0.38
7 1.5 0.146 0.668 0.048 0.098 0.31
8 1.8 0.175 0.668 0.058 0.117 0.38
9 1.8 0.175 0.668 0.058 0.117 0.38

10 1.5 0.146 0.668 0.048 0.098 0.31
11 1.6 0.156 0.668 0.051 0.104 0.33
12 1.8 0.175 0.668 0.058 0.117 0.38
13 2.2 0.214 0.668 0.071 0.143 0.46
14 2.2 0.214 0.668 0.071 0.143 0.46
15 2.2 0.214 0.668 0.071 0.143 0.46
16 2 0.195 0.668 0.064 0.130 0.42
17 2.6 0.253 0.668 0.084 0.170 0.54
18 2.7 0.263 0.668 0.087 0.176 0.56
19 2.4 0.234 0.668 0.077 0.156 0.50
20 2.7 0.263 0.668 0.087 0.176 0.56
21 3.3 0.321 0.668 0.106 0.215 0.69

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 3.1 0.302 0.668 0.100 0.202 0.65
23 2.9 0.282 0.668 0.093 0.189 0.61
24 3 0.292 0.668 0.096 0.196 0.63
25 3.1 0.302 0.668 0.100 0.202 0.65
26 4.2 0.409 0.668 0.135 0.274 0.88
27 5 0.487 0.668 0.161 0.326 1.04
28 3.5 0.341 0.668 0.112 0.228 0.73
29 6.8 0.662 0.668 0.218 0.443 1.42
30 7.3 0.710 0.668 0.234 0.476 1.52
31 8.2 0.798 0.668 0.263 0.535 1.71
32 5.9 0.574 0.668 0.189 0.385 1.23
33 2 0.195 0.668 0.064 0.130 0.42
34 1.8 0.175 0.668 0.058 0.117 0.38
35 1.8 0.175 0.668 0.058 0.117 0.38
36 0.6 0.058 0.668 0.019 0.039 0.13

100 6.52 1.71

0.543 INCHES

0.14 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-6HR 1.14
0.334

0.668 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.5 0.068 0.668 0.055 0.014 0.04
2 0.6 0.082 0.668 0.066 0.016 0.05
3 0.6 0.082 0.668 0.066 0.016 0.05
4 0.6 0.082 0.668 0.066 0.016 0.05
5 0.6 0.082 0.668 0.066 0.016 0.05
6 0.7 0.096 0.668 0.077 0.019 0.06
7 0.7 0.096 0.668 0.077 0.019 0.06
8 0.7 0.096 0.668 0.077 0.019 0.06
9 0.7 0.096 0.668 0.077 0.019 0.06

10 0.7 0.096 0.668 0.077 0.019 0.06
11 0.7 0.096 0.668 0.077 0.019 0.06
12 0.8 0.109 0.668 0.088 0.022 0.07
13 0.8 0.109 0.668 0.088 0.022 0.07
14 0.8 0.109 0.668 0.088 0.022 0.07
15 0.8 0.109 0.668 0.088 0.022 0.07
16 0.8 0.109 0.668 0.088 0.022 0.07
17 0.8 0.109 0.668 0.088 0.022 0.07
18 0.8 0.109 0.668 0.088 0.022 0.07
19 0.8 0.109 0.668 0.088 0.022 0.07
20 0.8 0.109 0.668 0.088 0.022 0.07
21 0.8 0.109 0.668 0.088 0.022 0.07

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 0.8 0.109 0.668 0.088 0.022 0.07
23 0.8 0.109 0.668 0.088 0.022 0.07
24 0.9 0.123 0.668 0.098 0.025 0.08
25 0.8 0.109 0.668 0.088 0.022 0.07
26 0.9 0.123 0.668 0.098 0.025 0.08
27 0.9 0.123 0.668 0.098 0.025 0.08
28 0.9 0.123 0.668 0.098 0.025 0.08
29 0.9 0.123 0.668 0.098 0.025 0.08
30 0.9 0.123 0.668 0.098 0.025 0.08
31 0.9 0.123 0.668 0.098 0.025 0.08
32 0.9 0.123 0.668 0.098 0.025 0.08
33 1.0 0.137 0.668 0.109 0.027 0.09
34 1.0 0.137 0.668 0.109 0.027 0.09
35 1.0 0.137 0.668 0.109 0.027 0.09
36 1.0 0.137 0.668 0.109 0.027 0.09
37 1.0 0.137 0.668 0.109 0.027 0.09
38 1.1 0.150 0.668 0.120 0.030 0.10
39 1.1 0.150 0.668 0.120 0.030 0.10
40 1.1 0.150 0.668 0.120 0.030 0.10
41 1.2 0.164 0.668 0.131 0.033 0.11
42 1.3 0.178 0.668 0.142 0.036 0.11
43 1.4 0.192 0.668 0.153 0.038 0.12
44 1.4 0.192 0.668 0.153 0.038 0.12
45 1.5 0.205 0.668 0.164 0.041 0.13
46 1.5 0.205 0.668 0.164 0.041 0.13
47 1.6 0.219 0.668 0.175 0.044 0.14
48 1.6 0.219 0.668 0.175 0.044 0.14
49 1.7 0.233 0.668 0.186 0.047 0.15
50 1.8 0.246 0.668 0.197 0.049 0.16
51 1.9 0.260 0.668 0.208 0.052 0.17
52 2.0 0.274 0.668 0.219 0.055 0.18
53 2.1 0.287 0.668 0.230 0.057 0.18
54 2.1 0.287 0.668 0.230 0.057 0.18
55 2.2 0.301 0.668 0.241 0.060 0.19
56 2.3 0.315 0.668 0.252 0.063 0.20
57 2.4 0.328 0.668 0.263 0.066 0.21
58 2.4 0.328 0.668 0.263 0.066 0.21
59 2.5 0.342 0.668 0.274 0.068 0.22
60 2.6 0.356 0.668 0.285 0.071 0.23
61 3.1 0.424 0.668 0.339 0.085 0.27
62 3.6 0.492 0.668 0.394 0.098 0.32
63 3.9 0.534 0.668 0.427 0.107 0.34



64 4.2 0.575 0.668 0.460 0.115 0.37
65 4.7 0.643 0.668 0.514 0.129 0.41
66 5.6 0.766 0.668 0.613 0.153 0.49
67 1.9 0.260 0.668 0.208 0.052 0.17
68 0.9 0.123 0.668 0.098 0.025 0.08
69 0.6 0.082 0.668 0.066 0.016 0.05
70 0.5 0.068 0.668 0.055 0.014 0.04
71 0.3 0.041 0.668 0.033 0.008 0.03
72 0.2 0.027 0.668 0.022 0.005 0.02

100 2.74 0.49

0.228 INCHES

0.061 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

3.20
5

2YR-24HR 2.04
0.334

0.668 40%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.2 0.0490 1.184 0.0196 0.0294 0.09
2 0.3 0.0734 1.182 0.0294 0.0441 0.14
3 0.3 0.0734 1.180 0.0294 0.0441 0.14
4 0.4 0.0979 1.177 0.0392 0.0588 0.19
5 0.3 0.0734 1.175 0.0294 0.0441 0.14
6 0.3 0.0734 1.173 0.0294 0.0441 0.14
7 0.3 0.0734 1.170 0.0294 0.0441 0.14
8 0.4 0.0979 1.168 0.0392 0.0588 0.19
9 0.4 0.0979 1.166 0.0392 0.0588 0.19

10 0.4 0.0979 1.164 0.0392 0.0588 0.19
11 0.5 0.1224 1.161 0.0490 0.0734 0.24
12 0.5 0.1224 1.159 0.0490 0.0734 0.24
13 0.5 0.1224 1.157 0.0490 0.0734 0.24
14 0.5 0.1224 1.155 0.0490 0.0734 0.24
15 0.5 0.1224 1.152 0.0490 0.0734 0.24
16 0.6 0.1469 1.150 0.0588 0.0881 0.28
17 0.6 0.1469 1.148 0.0588 0.0881 0.28
18 0.7 0.1714 1.146 0.0685 0.1028 0.33
19 0.7 0.1714 1.143 0.0685 0.1028 0.33
20 0.8 0.1958 1.141 0.0783 0.1175 0.38
21 0.6 0.1469 1.139 0.0588 0.0881 0.28

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #7 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT



22 0.7 0.1714 1.137 0.0685 0.1028 0.33
23 0.8 0.1958 1.134 0.0783 0.1175 0.38
24 0.8 0.1958 1.132 0.0783 0.1175 0.38
25 0.9 0.2203 1.130 0.0881 0.1322 0.42
26 0.9 0.2203 1.128 0.0881 0.1322 0.42
27 1 0.2448 1.125 0.0979 0.1469 0.47
28 1 0.2448 1.123 0.0979 0.1469 0.47
29 1 0.2448 1.121 0.0979 0.1469 0.47
30 1.1 0.2693 1.119 0.1077 0.1616 0.52
31 1.2 0.2938 1.116 0.1175 0.1763 0.56
32 1.3 0.3182 1.114 0.1273 0.1909 0.61
33 1.5 0.3672 1.112 0.1469 0.2203 0.71
34 1.5 0.3672 1.110 0.1469 0.2203 0.71
35 1.6 0.3917 1.108 0.1567 0.2350 0.75
36 1.7 0.4162 1.105 0.1665 0.2497 0.80
37 1.9 0.4651 1.103 0.1860 0.2791 0.89
38 2 0.4896 1.101 0.1958 0.2938 0.94
39 2.1 0.5141 1.099 0.2056 0.3084 0.99
40 2.2 0.5386 1.097 0.2154 0.3231 1.03
41 1.5 0.3672 1.094 0.1469 0.2203 0.71
42 1.5 0.3672 1.092 0.1469 0.2203 0.71
43 2 0.4896 1.090 0.1958 0.2938 0.94
44 2 0.4896 1.088 0.1958 0.2938 0.94
45 1.9 0.4651 1.086 0.1860 0.2791 0.89
46 1.9 0.4651 1.083 0.1860 0.2791 0.89
47 1.7 0.4162 1.081 0.1665 0.2497 0.80
48 1.8 0.4406 1.079 0.1763 0.2644 0.85
49 2.5 0.6120 1.077 0.2448 0.3672 1.18
50 2.6 0.6365 1.075 0.2546 0.3819 1.22
51 2.8 0.6854 1.072 0.2742 0.4113 1.32
52 2.9 0.7099 1.070 0.2840 0.4260 1.36
53 3.4 0.8323 1.068 0.3329 0.4994 1.60
54 3.4 0.8323 1.066 0.3329 0.4994 1.60
55 2.3 0.5630 1.064 0.2252 0.3378 1.08
56 2.3 0.5630 1.062 0.2252 0.3378 1.08
57 2.7 0.6610 1.059 0.2644 0.3966 1.27
58 2.6 0.6365 1.057 0.2546 0.3819 1.22
59 2.6 0.6365 1.055 0.2546 0.3819 1.22
60 2.5 0.6120 1.053 0.2448 0.3672 1.18
61 2.4 0.5875 1.051 0.2350 0.3525 1.13
62 2.3 0.5630 1.049 0.2252 0.3378 1.08
63 1.9 0.4651 1.046 0.1860 0.2791 0.89



64 1.9 0.4651 1.044 0.1860 0.2791 0.89
65 0.4 0.0979 1.042 0.0392 0.0588 0.19
66 0.4 0.0979 1.040 0.0392 0.0588 0.19
67 0.3 0.0734 1.038 0.0294 0.0441 0.14
68 0.3 0.0734 1.036 0.0294 0.0441 0.14
69 0.5 0.1224 1.034 0.0490 0.0734 0.24
70 0.5 0.1224 1.031 0.0490 0.0734 0.24
71 0.5 0.1224 1.029 0.0490 0.0734 0.24
72 0.4 0.0979 1.027 0.0392 0.0588 0.19
73 0.4 0.0979 1.025 0.0392 0.0588 0.19
74 0.4 0.0979 1.023 0.0392 0.0588 0.19
75 0.3 0.0734 1.021 0.0294 0.0441 0.14
76 0.2 0.0490 1.019 0.0196 0.0294 0.09
77 0.3 0.0734 1.016 0.0294 0.0441 0.14
78 0.4 0.0979 1.014 0.0392 0.0588 0.19
79 0.3 0.0734 1.012 0.0294 0.0441 0.14
80 0.2 0.0490 1.010 0.0196 0.0294 0.09
81 0.3 0.0734 1.008 0.0294 0.0441 0.14
82 0.3 0.0734 1.006 0.0294 0.0441 0.14
83 0.3 0.0734 1.004 0.0294 0.0441 0.14
84 0.2 0.0490 1.002 0.0196 0.0294 0.09
85 0.3 0.0734 1.000 0.0294 0.0441 0.14
86 0.2 0.0490 0.997 0.0196 0.0294 0.09
87 0.3 0.0734 0.995 0.0294 0.0441 0.14
88 0.2 0.0490 0.993 0.0196 0.0294 0.09
89 0.3 0.0734 0.991 0.0294 0.0441 0.14
90 0.2 0.0490 0.989 0.0196 0.0294 0.09
91 0.2 0.0490 0.987 0.0196 0.0294 0.09
92 0.2 0.0490 0.985 0.0196 0.0294 0.09
93 0.2 0.0490 0.983 0.0196 0.0294 0.09
94 0.2 0.0490 0.981 0.0196 0.0294 0.09
95 0.2 0.0490 0.979 0.0196 0.0294 0.09
96 0.2 0.0490 0.977 0.0196 0.0294 0.09

100 14.69 1.60

1.224 INCHES

0.33 AC-FT

EFFECTIVE RAIN ([23]*T):

VOLUME (EFF RAIN X AREA):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-1HR 0.48
0.154

0.309 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 4.2 0.240 0.309 0.192 0.048 0.04
2 4.3 0.246 0.309 0.196 0.049 0.04
3 5 0.286 0.309 0.228 0.057 0.04
4 5 0.286 0.309 0.228 0.057 0.04
5 5.8 0.331 0.309 0.265 0.066 0.05
6 6.5 0.371 0.309 0.297 0.074 0.06
7 7.4 0.423 0.309 0.338 0.114 0.09
8 8.6 0.491 0.309 0.393 0.182 0.14
9 12.3 0.703 0.309 0.562 0.394 0.30

10 29.1 1.662 0.309 1.330 1.353 1.02
11 6.8 0.388 0.309 0.311 0.080 0.06
12 5 0.286 0.309 0.228 0.057 0.04

100 2.53 1.02

0.211 INCHES

0.013 AC-FTVOLUME (EFF RAIN X AREA):

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

FACULITY #6 - PROPOSED CONDITION

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

EFFECTIVE RAIN ([23]*T):

1162008 - PARADISE VALLEY RANCH

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE

CFS(PL E-5.9)

[13] CONSTANT LOSS RATE-INCHES/HOUR [14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

LOS RATE

[7]*[15] (S-GRAPH) [17]m-[17]m-1
IN/HR

[21]-[22]



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-3HR 0.81
0.154

0.309 33%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 1.3 0.127 0.309 0.042 0.085 0.06
2 1.3 0.127 0.309 0.042 0.085 0.06
3 1.1 0.107 0.309 0.035 0.072 0.05
4 1.5 0.146 0.309 0.048 0.098 0.07
5 1.5 0.146 0.309 0.048 0.098 0.07
6 1.8 0.175 0.309 0.058 0.117 0.09
7 1.5 0.146 0.309 0.048 0.098 0.07
8 1.8 0.175 0.309 0.058 0.117 0.09
9 1.8 0.175 0.309 0.058 0.117 0.09

10 1.5 0.146 0.309 0.048 0.098 0.07
11 1.6 0.156 0.309 0.051 0.104 0.08
12 1.8 0.175 0.309 0.058 0.117 0.09
13 2.2 0.214 0.309 0.071 0.143 0.11
14 2.2 0.214 0.309 0.071 0.143 0.11
15 2.2 0.214 0.309 0.071 0.143 0.11
16 2 0.195 0.309 0.064 0.130 0.10
17 2.6 0.253 0.309 0.084 0.170 0.13
18 2.7 0.263 0.309 0.087 0.176 0.13
19 2.4 0.234 0.309 0.077 0.156 0.12
20 2.7 0.263 0.309 0.087 0.176 0.13
21 3.3 0.321 0.309 0.106 0.215 0.16

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 3.1 0.302 0.309 0.100 0.202 0.15
23 2.9 0.282 0.309 0.093 0.189 0.14
24 3 0.292 0.309 0.096 0.196 0.15
25 3.1 0.302 0.309 0.100 0.202 0.15
26 4.2 0.409 0.309 0.135 0.274 0.21
27 5 0.487 0.309 0.161 0.326 0.25
28 3.5 0.341 0.309 0.112 0.228 0.17
29 6.8 0.662 0.309 0.218 0.443 0.33
30 7.3 0.710 0.309 0.234 0.476 0.36
31 8.2 0.798 0.309 0.263 0.535 0.40
32 5.9 0.574 0.309 0.189 0.385 0.29
33 2 0.195 0.309 0.064 0.130 0.10
34 1.8 0.175 0.309 0.058 0.117 0.09
35 1.8 0.175 0.309 0.058 0.117 0.09
36 0.6 0.058 0.309 0.019 0.039 0.03

100 6.52 0.40

0.543 INCHES

0.03 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-6HR 1.14
0.154

0.309 80%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.5 0.068 0.309 0.055 0.014 0.01
2 0.6 0.082 0.309 0.066 0.016 0.01
3 0.6 0.082 0.309 0.066 0.016 0.01
4 0.6 0.082 0.309 0.066 0.016 0.01
5 0.6 0.082 0.309 0.066 0.016 0.01
6 0.7 0.096 0.309 0.077 0.019 0.01
7 0.7 0.096 0.309 0.077 0.019 0.01
8 0.7 0.096 0.309 0.077 0.019 0.01
9 0.7 0.096 0.309 0.077 0.019 0.01

10 0.7 0.096 0.309 0.077 0.019 0.01
11 0.7 0.096 0.309 0.077 0.019 0.01
12 0.8 0.109 0.309 0.088 0.022 0.02
13 0.8 0.109 0.309 0.088 0.022 0.02
14 0.8 0.109 0.309 0.088 0.022 0.02
15 0.8 0.109 0.309 0.088 0.022 0.02
16 0.8 0.109 0.309 0.088 0.022 0.02
17 0.8 0.109 0.309 0.088 0.022 0.02
18 0.8 0.109 0.309 0.088 0.022 0.02
19 0.8 0.109 0.309 0.088 0.022 0.02
20 0.8 0.109 0.309 0.088 0.022 0.02
21 0.8 0.109 0.309 0.088 0.022 0.02

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 0.8 0.109 0.309 0.088 0.022 0.02
23 0.8 0.109 0.309 0.088 0.022 0.02
24 0.9 0.123 0.309 0.098 0.025 0.02
25 0.8 0.109 0.309 0.088 0.022 0.02
26 0.9 0.123 0.309 0.098 0.025 0.02
27 0.9 0.123 0.309 0.098 0.025 0.02
28 0.9 0.123 0.309 0.098 0.025 0.02
29 0.9 0.123 0.309 0.098 0.025 0.02
30 0.9 0.123 0.309 0.098 0.025 0.02
31 0.9 0.123 0.309 0.098 0.025 0.02
32 0.9 0.123 0.309 0.098 0.025 0.02
33 1.0 0.137 0.309 0.109 0.027 0.02
34 1.0 0.137 0.309 0.109 0.027 0.02
35 1.0 0.137 0.309 0.109 0.027 0.02
36 1.0 0.137 0.309 0.109 0.027 0.02
37 1.0 0.137 0.309 0.109 0.027 0.02
38 1.1 0.150 0.309 0.120 0.030 0.02
39 1.1 0.150 0.309 0.120 0.030 0.02
40 1.1 0.150 0.309 0.120 0.030 0.02
41 1.2 0.164 0.309 0.131 0.033 0.02
42 1.3 0.178 0.309 0.142 0.036 0.03
43 1.4 0.192 0.309 0.153 0.038 0.03
44 1.4 0.192 0.309 0.153 0.038 0.03
45 1.5 0.205 0.309 0.164 0.041 0.03
46 1.5 0.205 0.309 0.164 0.041 0.03
47 1.6 0.219 0.309 0.175 0.044 0.03
48 1.6 0.219 0.309 0.175 0.044 0.03
49 1.7 0.233 0.309 0.186 0.047 0.03
50 1.8 0.246 0.309 0.197 0.049 0.04
51 1.9 0.260 0.309 0.208 0.052 0.04
52 2.0 0.274 0.309 0.219 0.055 0.04
53 2.1 0.287 0.309 0.230 0.057 0.04
54 2.1 0.287 0.309 0.230 0.057 0.04
55 2.2 0.301 0.309 0.241 0.060 0.05
56 2.3 0.315 0.309 0.252 0.063 0.05
57 2.4 0.328 0.309 0.263 0.066 0.05
58 2.4 0.328 0.309 0.263 0.066 0.05
59 2.5 0.342 0.309 0.274 0.068 0.05
60 2.6 0.356 0.309 0.285 0.071 0.05
61 3.1 0.424 0.309 0.339 0.115 0.09
62 3.6 0.492 0.309 0.394 0.184 0.14
63 3.9 0.534 0.309 0.427 0.225 0.17



64 4.2 0.575 0.309 0.460 0.266 0.20
65 4.7 0.643 0.309 0.514 0.334 0.25
66 5.6 0.766 0.309 0.613 0.457 0.34
67 1.9 0.260 0.309 0.208 0.052 0.04
68 0.9 0.123 0.309 0.098 0.025 0.02
69 0.6 0.082 0.309 0.066 0.016 0.01
70 0.5 0.068 0.309 0.055 0.014 0.01
71 0.3 0.041 0.309 0.033 0.008 0.01
72 0.2 0.027 0.309 0.022 0.005 0.00

100 3.63 0.34

0.302 INCHES

0.019 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PROJECT

BY: CM DATE: 2/17/2022
Checked DATE:

0.75
5

2YR-24HR 2.04
0.154

0.309 40%
FLOOD

HYDROGRAPH
[15] [16] [17] [18] [19] [20] [21] [23] [24]

UNIT TIME
PERIOD

TIME PERCENT
OF LAG

CUMULATIVE
AVERAGE

PERCENT OF
ULTIMATE

DISCHARGE

DISTRIB GRAPH
PERCENT

UNIT
HYDRORAPH

CFS/IN

PATTERN
PERCENT

STROM RAIN
IN/HR

EFFECTIVE
RAIN IN/HR FLOW

m [4]*[18] 60[10][20]
100 100[5] MAX LOW

1 0.2 0.0490 0.548 0.0196 0.0294 0.02
2 0.3 0.0734 0.546 0.0294 0.0441 0.03
3 0.3 0.0734 0.545 0.0294 0.0441 0.03
4 0.4 0.0979 0.544 0.0392 0.0588 0.04
5 0.3 0.0734 0.543 0.0294 0.0441 0.03
6 0.3 0.0734 0.542 0.0294 0.0441 0.03
7 0.3 0.0734 0.541 0.0294 0.0441 0.03
8 0.4 0.0979 0.540 0.0392 0.0588 0.04
9 0.4 0.0979 0.539 0.0392 0.0588 0.04

10 0.4 0.0979 0.538 0.0392 0.0588 0.04
11 0.5 0.1224 0.537 0.0490 0.0734 0.06
12 0.5 0.1224 0.536 0.0490 0.0734 0.06
13 0.5 0.1224 0.535 0.0490 0.0734 0.06
14 0.5 0.1224 0.534 0.0490 0.0734 0.06
15 0.5 0.1224 0.533 0.0490 0.0734 0.06
16 0.6 0.1469 0.532 0.0588 0.0881 0.07
17 0.6 0.1469 0.531 0.0588 0.0881 0.07
18 0.7 0.1714 0.530 0.0685 0.1028 0.08
19 0.7 0.1714 0.529 0.0685 0.1028 0.08
20 0.8 0.1958 0.528 0.0783 0.1175 0.09
21 0.6 0.1469 0.527 0.0588 0.0881 0.07

RCFC&WCD  HYDROLOGY
MANUAL

"SHORTCUT METHOD"
SYNTHETIC UNIT HYDROGRAPH METHOD FACULITY #6 - PROPOSED CONDITION

UNIT HYDROGRAPH AND EFFECT RAIN
CALCULATION FORM

[1] CONCENTRATION POINT [2] AREA DESIGNATION
[3] DRAINAGE AREA-ACRES [4] ULTIMATE DISHCARGE-CFS-HRS/IN (645*[3])
[5] UNIT TIME-MINUTES [6] LAG TIME-MINUES

[14] LOW LOSS RATE-PERCENT

UNIT HYDROGRAPH EFFECTIVE RAIN

[22]

1162008 - PARADISE VALLEY RANCH

LOS RATE

[7] UNIT TIME-PERCENT OF LAG )100*[5]/[6]) [8] S-CURVE
[9] STORM FREQUENCE & DURATION [10] TOTAL ADJUSTED STORM DRAIN-INCHES
[11] VARIABLE LOSS RATE (AVG)-INCHES/HOUR [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR
[13] CONSTANT LOSS RATE-INCHES/HOUR

CFS[7]*[15] (S-GRAPH) [17]m-[17]m-1 (PL E-5.9)
IN/HR

[21]-[22]



22 0.7 0.1714 0.525 0.0685 0.1028 0.08
23 0.8 0.1958 0.524 0.0783 0.1175 0.09
24 0.8 0.1958 0.523 0.0783 0.1175 0.09
25 0.9 0.2203 0.522 0.0881 0.1322 0.10
26 0.9 0.2203 0.521 0.0881 0.1322 0.10
27 1 0.2448 0.520 0.0979 0.1469 0.11
28 1 0.2448 0.519 0.0979 0.1469 0.11
29 1 0.2448 0.518 0.0979 0.1469 0.11
30 1.1 0.2693 0.517 0.1077 0.1616 0.12
31 1.2 0.2938 0.516 0.1175 0.1763 0.13
32 1.3 0.3182 0.515 0.1273 0.1909 0.14
33 1.5 0.3672 0.514 0.1469 0.2203 0.17
34 1.5 0.3672 0.513 0.1469 0.2203 0.17
35 1.6 0.3917 0.512 0.1567 0.2350 0.18
36 1.7 0.4162 0.511 0.1665 0.2497 0.19
37 1.9 0.4651 0.510 0.1860 0.2791 0.21
38 2 0.4896 0.509 0.1958 0.2938 0.22
39 2.1 0.5141 0.508 0.2056 0.0061 0.00
40 2.2 0.5386 0.507 0.2154 0.0316 0.02
41 1.5 0.3672 0.506 0.1469 0.2203 0.17
42 1.5 0.3672 0.505 0.1469 0.2203 0.17
43 2 0.4896 0.504 0.1958 0.2938 0.22
44 2 0.4896 0.503 0.1958 0.2938 0.22
45 1.9 0.4651 0.502 0.1860 0.2791 0.21
46 1.9 0.4651 0.501 0.1860 0.2791 0.21
47 1.7 0.4162 0.500 0.1665 0.2497 0.19
48 1.8 0.4406 0.499 0.1763 0.2644 0.20
49 2.5 0.6120 0.498 0.2448 0.1142 0.09
50 2.6 0.6365 0.497 0.2546 0.1397 0.10
51 2.8 0.6854 0.496 0.2742 0.1896 0.14
52 2.9 0.7099 0.495 0.2840 0.2151 0.16
53 3.4 0.8323 0.494 0.3329 0.3385 0.25
54 3.4 0.8323 0.493 0.3329 0.3395 0.26
55 2.3 0.5630 0.492 0.2252 0.0712 0.05
56 2.3 0.5630 0.491 0.2252 0.0722 0.05
57 2.7 0.6610 0.490 0.2644 0.1712 0.13
58 2.6 0.6365 0.489 0.2546 0.1477 0.11
59 2.6 0.6365 0.488 0.2546 0.1487 0.11
60 2.5 0.6120 0.487 0.2448 0.1252 0.09
61 2.4 0.5875 0.486 0.2350 0.1017 0.08
62 2.3 0.5630 0.485 0.2252 0.0782 0.06
63 1.9 0.4651 0.484 0.1860 0.2791 0.21



64 1.9 0.4651 0.483 0.1860 0.2791 0.21
65 0.4 0.0979 0.482 0.0392 0.0588 0.04
66 0.4 0.0979 0.481 0.0392 0.0588 0.04
67 0.3 0.0734 0.480 0.0294 0.0441 0.03
68 0.3 0.0734 0.479 0.0294 0.0441 0.03
69 0.5 0.1224 0.478 0.0490 0.0734 0.06
70 0.5 0.1224 0.477 0.0490 0.0734 0.06
71 0.5 0.1224 0.476 0.0490 0.0734 0.06
72 0.4 0.0979 0.475 0.0392 0.0588 0.04
73 0.4 0.0979 0.474 0.0392 0.0588 0.04
74 0.4 0.0979 0.473 0.0392 0.0588 0.04
75 0.3 0.0734 0.472 0.0294 0.0441 0.03
76 0.2 0.0490 0.471 0.0196 0.0294 0.02
77 0.3 0.0734 0.470 0.0294 0.0441 0.03
78 0.4 0.0979 0.469 0.0392 0.0588 0.04
79 0.3 0.0734 0.468 0.0294 0.0441 0.03
80 0.2 0.0490 0.467 0.0196 0.0294 0.02
81 0.3 0.0734 0.466 0.0294 0.0441 0.03
82 0.3 0.0734 0.465 0.0294 0.0441 0.03
83 0.3 0.0734 0.464 0.0294 0.0441 0.03
84 0.2 0.0490 0.463 0.0196 0.0294 0.02
85 0.3 0.0734 0.462 0.0294 0.0441 0.03
86 0.2 0.0490 0.461 0.0196 0.0294 0.02
87 0.3 0.0734 0.460 0.0294 0.0441 0.03
88 0.2 0.0490 0.459 0.0196 0.0294 0.02
89 0.3 0.0734 0.458 0.0294 0.0441 0.03
90 0.2 0.0490 0.457 0.0196 0.0294 0.02
91 0.2 0.0490 0.456 0.0196 0.0294 0.02
92 0.2 0.0490 0.455 0.0196 0.0294 0.02
93 0.2 0.0490 0.454 0.0196 0.0294 0.02
94 0.2 0.0490 0.453 0.0196 0.0294 0.02
95 0.2 0.0490 0.453 0.0196 0.0294 0.02
96 0.2 0.0490 0.452 0.0196 0.0294 0.02

100 10.87 0.26

0.906 INCHES

0.06 AC-FTVOLUME (EFF RAIN X AREA):

EFFECTIVE RAIN ([23]*T):



PRE-DEVELOPED UNIT HYDROGRAPHIC EXHIBIT

00 40' 80'20'

GRAPHIC SCALE

SCALE 1"=40'

ENGINEERING, INC
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Appendix 8:  Source Control
Pollutant Sources/Source Control Checklist



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

   How to use this worksheet (also see instructions in Section G of the WQMP Template): 
 
1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.  

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

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

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain 
inlets 

 Locations of 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 

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

 B. Interior floor drains 
and elevator shaft sump 
pumps 

   State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

 C. Interior parking 
garages 

   State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 
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S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future 
indoor & structural pest 
control 

   Note building design features that  
discourage entry of pests. 

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

 D2. Landscape/ 
Outdoor Pesticide Use 

 
 
 

 
 

 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment and 
hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 

 

 
 


 
 


 
 
 
 
 


 
 
 


 

 

 

State that final landscape plans will 
accomplish all of the following. 

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

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

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

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

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

 

 

 
 
 
 
 



Maintain landscaping using minimum 
or no pesticides. 

See applicable operational BMPs in 
“What you should know 
for…..Landscape and Gardening” at 
http://rcflood.org/stormwater/Error! 
Hyperlink reference not valid. 

Provide IPM information to new 
owners, lessees and operators. 
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 E. Pools, spas, ponds, 
decorative fountains, 
and other water 
features. 

 Show location of water feature and 
a sanitary sewer cleanout in an 
accessible area within 10 feet. 
(Exception: Public pools must be 
plumbed according to County 
Department of Environmental 
Health Guidelines.) 

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

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

 F. Food service   
 
 
 
 
 

 

For restaurants, grocery stores, and 
other food service operations, show 
location (indoors or in a covered 
area outdoors) of a floor sink or 
other area for cleaning floor mats, 
containers, and equipment.  

On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer.  

 

 
 

Describe the location and features 
of the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been 
sized to insure that the largest 
items can be accommodated. 

 

 See the brochure, “The Food Service 
Industry Best Management Practices for: 
Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/  

Provide this brochure to new site 
owners, lessees, and operators. 

 G. Refuse areas  
 
 
 
 

 
 
 
 
 
 

 

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

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

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


 
 



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

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

 State how the following will be 
implemented: 

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

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

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

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

See the brochure “Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities” at 
http://rcflood.org/stormwater/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

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

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

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

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

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

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

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

 Hazardous Waste Generation 

 Hazardous Materials Release 
Response and Inventory  

 California Accidental Release 
(CalARP)  

 Aboveground Storage Tank  

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

 Underground Storage Tank  

www.cchealth.org/groups/hazmat
/ 

  

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



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 J. Vehicle and 
Equipment Cleaning 

 Show on drawings as appropriate: 

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

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

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

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

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

 
 

 

 
 
 

 

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

Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system. Refer to “Outdoor Cleaning 
Activities and Professional Mobile Service 
Providers” for many of the Potential 
Sources of Runoff Pollutants categories 
below.  Brochure can be found at 
http://rcflood.org/stormwater/ 

Car dealerships and similar may 
rinse cars with water only. 
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

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

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

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


 
 
 


 
 
 
 
 



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

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

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

 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 



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

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

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

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

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 
 
 

 

Fueling areas6 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  
 



The property owner shall dry sweep 
the fueling area routinely. 

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

                                                           
 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 
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4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 M. Loading Docks  
 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

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

   Provide a means to drain fire 
sprinkler test water to the sanitary 
sewer. 

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

 
 
 

 
 
 
 
 
 
 

O. Miscellaneous Drain 
or Wash Water or Other 
Sources 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

Other sources 

  
 
 
 


 
 
 
 


 
 
 

 

 
 

 
 



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

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

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

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

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

Include controls for other sources 
as specified by local reviewer. 
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Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 P. Plazas, sidewalks, 
and parking lots. 

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

 
 
 
 

WALTON
Line

WALTON
Line
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Appendix 9:  O&M
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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WALTON
Typewriter
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WALTON
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Typewriter
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Typewriter
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WALTON
Typewriter
    HEMET

WALTON
Typewriter
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HWAN
Text Box
SEE ATTACHED LOT LINE ADJUSTMENT
RECORDATION IN PROCESS.



























WALTON
Text Box
*SEE NEXT PAGE*



Operation and Maintenance
Responsible

Party BMP Description of BMP and Method of Implementation Maintenance
Schedule

Owner Education for Property
Owners and Tenants

The property owner shall familiarize him/herself with the
WQMP document and content, including BMP educational

materials in Appendix 6 this WQMP and shall ensure that all
occupants are also educated on stormwater BMPs.

Yearly

Owner Activity Restrictions

Owner shall control site activities to prevent or reduce runoff
pollutant.  Activity restriction listed per attachment in this
WQMP and owner or owner's representative shall monitor

all activities on site during business hours to prevent
pollutants in site runoff.

N/A

Owner Landscape
Management

Maintenance shall be conducted by a landscape contractor
on a weekly basis to verify that the irrigation system is

functioning properly and to repair as needed. Landscape
contractor will also verify that there are no leaks or run-off
from landscape areas. Adjust irrigation heads and systems

run times as necessary to prevent overwatering of
vegetation, overspray or run-off from landscape areas to
ensure the health and aesthetic quality of the landscape.

Mowing and trimming waste shall be properly removed from
the site and herbicides, pesticides and fertillizers shall be

properly applied to prevent storm drainage contamination.

Weekly

Owner BMP Maintenance

The owner and/or his maintenance contractor shall
regularly inspect the proposed BMP systems for signs of

erosion or sediment and debris buildup and clean/repair as
needed (see form 5-1 for a listing of all BMP maintenance items).

As Needed

Owner Spill Contingency Plan

All hazardous and non-hazardous material spills will be
cleaned up and disposed of immediately.  The Property

Owner shall report all spill incidents to the City of Menifee
and County Fire Hazmat and shall provide Documentation,

Education of Cleanup Procedure, Notify Responsible Agency.

Yearly

Owner Litter/Debris Control
Program

Litter and debris will be collected and deposited in
appropriate covered receptacles as part of the regular

sweeping/cleaning program.  Any accumulated trash or
debris onsite will be removed and disposed of properly on a

weekly basis.

Weekly or
as needed

Owner Employee Training

The owner will ensure that tenants are also familiar with
onsite BMPs and necessary maintenance required by the

tenants/employees. Owner will check with City and County
at least once a year to obtain new or updated educational

materials and provide these materials to tenants/employees.
Employees shall be trained to cleanup spills and participate

in ongoing maintenance. The WQMP requires annual
employee training and new hires within 2 months.

Yearly

Owner Catch Basin Inspection
Program

On-site catch basin drains and drain filters shall be inspected
monthly for debris/trash accumulation evidence of illegal

dumping into these drains and cleaned as necessary.  Illegal
dumping incidents shall be investigated.

Inspect Semi-
Annually (by
Oct 1 and Feb

1) and after
Major storm

events



Operation and Maintenance
Responsible

Party BMP Description of BMP and Method of Implementation Maintenance
Schedule

Owner Parking Lot Sweeping

The parking lots will be swept regularly. Private onsite street
entrances and parking lots will be thoroughly swept annually

before the rainy season and weekly to remove accumulated
sediment and debris.

Weekly or
as needed

Owner Comply with all other
applicable NPDES

During the construction phase of this project, the applicant
shall file a Notice of Intent for coverage under the GCP and

acquire a WDID # to demonstrate compliance with the
General Construction Permit. As necessary, future

occupants of this site shall apply for coverage under the
General Industrial Permit or Region 8, Sector Specific

Permit.

N/A

Owner Storm Drain Signage
All on-site drainage inlets will be stenciled, or signage will be
provided that indicates "NO DUMPING, DRAINS TO RIVER"

or equivalent.

Annually or
as needed

to maintain
legibility

Owner Trash Storage Area

All trash enclosures on this site shall have a solid roof cover
to prevent dumpster contents and enclosure from coming

into contact with rainwater. Shall comply with CASQA SD-
32.

Weekly

Owner Efficient Irrigation

The irrigation system will include devices to prevent low
head drainage, overspray and run off through the use of
pressure regulating devices, check valves, flow sensors,

proper spacing, low precipitation emission devices and ET or
weather-based controllers.  Landscaping and irrigation shall

be consistent with the State Model Water Efficient
Landscape Ordinance and the County of Riverside Landscape

Development Standards.  Plants installed will be arranged
according to similar hydro-zones and meet the required

water budget for the site.  Landscape areas used for water
quality swales or infiltration areas shall have proper plants
for saturated soils, drought tolerance and erosion control
qualities.  Shade trees shall be used to intercept rainwater

and reduce heat gain on paving.

Weekly or
as needed
for repair

Owner Site Design and
Landscape Planning

Inspect side slope of basin for erosion.  Repair eroded areas.
Inspect riprap at basin, replace misplaced/missing rock.

Inspect depth of riprap and replace as necessary.

Annually or
after storm

event

Owner Infiltration Basin
(Private)

Inspect soil and repair eroded areas. Inspect for erosion or
damage to vegetation, preferably at the end of the wet season

to schedule maintenance and before major fall runoff to be
sure the strips are ready for winter.  However, additional

inspection after periods of heavy runoff is required.
Inspection to ensure ground cover is well established.  If not,
prepare soil and reseed.  Install erosion control blankets, as
needed. Remove and replace dead and diseased vegetation.

Semi-
Annual,

before Wet
Season

(October 1)
and midway
through the
wet season
or by Feb 1.



Operation and Maintenance
Responsible

Party BMP Description of BMP and Method of Implementation Maintenance
Schedule

Owner Drain Inserts

Owner shall hire maintenance crew to inspect before the wet
season and after each major rain event.  Inspection will

include chekcing for build-up of sediment, trash/debris and
general clogging that prevents insert from filtering

Before Wet
Season

(October 1)
and After

Each Major
Rain Event

Maintenance
Responsibility

Funding Mechanism
for Maintenance

Maintenanc
e Costs

BMP
Use

d

Not
Use

d

Owne
r **

City
Count

y

Flood
Distri

ct

Owne
r

Develop
er

Publi
c *

1-year
($)

2-
year
($)

Hydro seeding
&

Mulching
Private

N/A N/A

Landscape
Private

1000 2000

Landscape
Public

250 500

Lawns N/A N/A

Impervious
permanent

cover
(concrete/

asphalt)
Private

1,000 2,000

Impervious
permanent

cover
(concrete/

asphalt) Public

250 500



Pervious
permanent

cover (gravel)

N/A N/A

Down drains 100 200

Ribbon Gutter
Private

N/A N/A

Ribbon Gutter
Public

N/A N/A

Curb & gutter
Private

250 500

Curb & gutter
Public

250 500

Storm Drain
Private

500 1000

Storm Drain
Public

200 400

Underground
Detention
Chambers

400 800

Bioretention
Basins

500 1000

Modular
Wetlands 500 1000

Education
Materials

Free Free

Vehicle Wash
Area

N/A N/A

Catch
Basin/Inlet
Stenciling

100 200

FlexStorm Inlet
Filters

200 400
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Appendix 10: Educational Materials
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information



Sample Employee
Training Sign-in

EMPLOYEE
NAME

DATE
COMPLETED

TRAINING
PERFORMED

SUPERVISOR
INITIALS
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