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Section I

Permit(s) and Water Quality Conditions of Approval or
Issuance

Provide discretionary or grading/building permit information and water quality conditions of
approval, or permit issuance, applied to the project. If conditions are unknown, please request
applicable conditions from staff. Refer to Section 2.1 in the Technical Guidance Document (TGD)
available on the OC Planning website (ocplanning.net).

Project Infomation
Grading or
Building Permit
No.
(If applicable)

Permit/Application No. (If applicable)

OTH2019-01218

Address of Project Site (or Tract Map and
Lot Number if no address) and APN

2507 E. Ball Rd, Anaheim, CA 92806

Water Quality Conditions of Approval or Issuance
Water Quality Conditions of Approval or
Issuance applied to this project.
(Please list verbatim.)

Conditions of Approval have not yet been applied

Conceptual WQMP
Was a Conceptual Water Quality
Management Plan previously approved
for this project?

N/A

Watershed-Based Plan Conditions

Golcheh Group

Section I
Page 1

Conceptual
Priority Project Water Quality Management Plan (WQMP)

Anaheim 7‐Eleven

Provide applicable conditions from
watershed - based plans including
WIHMPs and TMDLS.

Golcheh Group
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Section II
II.1

Project Description

Project Description

Provide a detailed project description including:


Project areas;



Land uses;



Land cover;



Design elements;



A general description not broken down by drainage management areas (DMAs).

Include attributes relevant to determining applicable source controls. Refer to Section 2.2 in the
Technical Guidance Document (TGD) for information that must be included in the project description.

Description of Proposed Project

Development
Category (From
Model WQMP,
Table 7.11-2; or 3):

Project Area (ft2):
75,465

8. All significant redevelopment projects, where significant redevelopment is
defined as the addition of 5,000 or more square feet of impervious surface on an
already developed site, and the existing development or redevelopment project
falls under another Priority Project Category.
If the redevelopment results in the addition or replacement of less than 50 percent
of the impervious area on-site and the existing development was not subject to
WQMP requirement, the numeric sizing criteria discuss below only applies to the
addition or replacement area. If the addition or replacement accounts for 50
percent or more of the impervious area, the Project WQMP requirements apply to
the entire development.
9. Retail Gasoline Outlets (RGOs). This category includes RGOs that meet the
following criteria: (a) 5,000 square feet or more, or (b) a projected Average Daily
Traffic (ADT) of 100 or more vehicles per day.
Number of Dwelling Units: 0

SIC Code: 5541

Pervious
Project Area

Area
(acres or sq ft)

Impervious
Percentage

Area
(acres or sq ft)

Percentage

Pre-Project
Conditions

0.29

17%

1.43

83%

Post-Project

0.28

16%

1.44

84%
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Conditions

Narrative Project
Description:

Drainage
Patterns/Connec
tions

The proposed project is located on the northeast corner of E. Ball Road and
Sunkist Street in the City of Anaheim. The improvements include demolition of an
existing 16,500 s.f. building and adjoining parking lot, as well as construction of a
car wash, 7-Eleven convenience store and covered gasoline fueling station.

The primary site treatment BMP for the proposed project will be depressed
landscaped planter areas that will serve as bio-retention and bio-infiltration BMPs.
The BMPs will be sized to capture the Design Capture Volume (DCV), quantified
in this report. When the capacity of the on-site BMP systems is exceeded, runoff
will exit the southwesterly corner of the site and flow onto E. Ball Road and into
an existing public storm drain. Once the project runoff exits the site and enters the
public storm drain system, it is conveyed toward the west and into an Orange
County Flood Control District (O.C.F.C.D.) Facility (E12P01, per Orange County
Drainage Facility Base Map, Sheet 14). Underground storm drain facility E12P01
carries flows in a southerly direction, along State College Boulevard, connecting to
an O.C.F.C.D. underground channel (E12) which flows in a southerly direction
and empties into the Santa Ana River.
The proposed development also includes a car wash and gasoline fueling station.
The surfaces of the fueling station pad and the car was interior are “self-treating”
areas in that the site will be graded so that no storm runoff will be allowed to
enter either of those surface areas. Also, improvements will be designed so that no
gasoline spills on the filling station pad or water used in the car wash facility will
be allowed to leave either area where they could potentially co-mingle with storm
flows. All surface drainage from the filling station pad and car wash will be
collected in an underground treatment system where flows will ultimately be
directed to the public sewer system. Storm water that lands on the canopy and
roof of these facilities will remain separate and be included in storage calculations
for on-site storm runoff.
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II.2

Potential Stormwater Pollutants

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to
Section 2.2.2 and Table 2.1 in the Technical Guidance Document (TGD) for guidance.

Pollutants of Concern

Pollutant

Check One for
each:
E=Expected to
be of concern

Additional Information and Comments

N=Not Expected
to be of concern
Suspended-Solid/ Sediment

E

N

Nutrients

E

N

Heavy Metals

E

N

Pathogens (Bacteria/Virus)

E

N

Pesticides

E

N

Oil and Grease

E

N

Toxic Organic Compounds

E

N

Trash and Debris

E

N

Golcheh Group
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II.3

Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are potentially susceptible to
hydromodification impacts. Refer to Section 2.2.3.1 in the Technical Guidance Document (TGD) for
North Orange County or Section 2.2.3.2 for South Orange County.

No – See Susceptibility Analysis Santa Ana River Map - Exhibit Appendix Folder
Yes – Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the
Technical Guidance Document (TGD).

 The portion of the Santa Ana River downstream from the project site is not potentially
susceptible to hydromodification impacts and therefore hydromodification controls are
not required.
 The drainage patterns for the proposed site condition are similar to those under the existing

condition. However, the proposed condition minimally increases the amount of
impervious surface drainage area. A portion of the proposed site will be pervious self
mitigating drainage management area.
Pre-development Impervious Area = 83%
Post Development Impervious Area = 84%
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II.4

Post Development Drainage Characteristics

Describe post development drainage characteristics. Refer to Section 2.2.4 in the Technical Guidance
Document (TGD).

The primary site treatment BMP for the proposed project will be depressed landscaped planter
areas that will serve as bio-retention and bio-infiltration BMPs. The infiltration BMPs will be sized
to capture the Design Capture Volume (DCV), quantified in this report. When the capacity of the
on-site infiltration basins is exceeded, runoff will exit the southwesterly corner of the site and flow
onto E. Ball Road and into an existing public storm drain. Once the project runoff exits the site and
enters the public storm drain system, it is conveyed toward the west and into an Orange County
Flood Control District (O.C.F.C.D.) Facility (E12P01, per Orange County Drainage Facility Base
Map, Sheet 14). Underground storm drain facility E12P01 carries flows in a southerly direction,
along State College Boulevard, connecting to an O.C.F.C.D. underground channel (E12) which
flows in a southerly direction and empties into the Santa Ana River.
The infiltration BMPs are such that they accept on-site surface runoff through evenly spaced curb
openings in order to restrict flow so that only low flows are intercepted in an off-line system
design. During high flow scenarios, the infiltration BMP system is bypassed. High flows that
bypass the Infiltration BMP system are directed to an on-site drainage collection system designed
to capture runoff generated during the 25 year storm event. Flows that exceed the capacity of the
online collection system exist the site on to the Public ROW in a manner that is adheres to City of
Anaheim standards.

II.5

Property Ownership/Management

Describe property ownership/management. Refer to Section 2.2.5 in the Technical Guidance Document
(TGD).

The property will be privately owned by Golcheh Group. Information regarding the management
team is not available at this early stage of the project.

Golcheh Group
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Section III
III.1

Site Description

Physical Setting

Fill out table with relevant information. Refer to Section 2.3.1 in the Technical Guidance Document
(TGD).

Name of Planned
Community/Planning
Area (if applicable)

N/A
2507 E. Ball Road

Location/Address
Anaheim, CA 92806
General Plan Land Use
Designation

General Commercial

Zoning

General Commercial

Acreage of Project Site

1.72 acres

Predominant Soil Type

Soil Group A (See Soil Group Map in Appendices)

III.2

Site Characteristics

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer to Section 2.3.2 in the Technical Guidance Document (TGD).

Site Characteristics
Precipitation Zone

0.90 (See Rainfall Zones Map in Exhibits Appendix)

Topography

The project site is developed in its current commercial use condition.
Grades in the existing and propose conditions will be relatively flat to
facilitate vehicular on-site traffic. Curb, gutter and sidewalk exists on

Golcheh Group
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the westerly and southerly perimeter and will remain in place.

Drainage
Patterns/Connections

Storm runoff under the existing and proposed condition surface flow
across the 1.72 acres site generally from the east toward the west.
Under the proposed condition, surface runoff will be directed toward
shallow basin infiltration BMPs. Once the Design Capture Volume is
exceeded, stored runoff will overflow the infiltration basins, leaving
the site.

Soil Type, Geology, and
Infiltration Properties

Soil Type A - Moderate to high infiltration rates are anticipated based
on the project Geological Report. (See Report in Appendix)

Hydrogeologic
(Groundwater)
Conditions

Depth to groundwater is 50’ based on the North Orange County
Mapped Depth to First Groundwater Exhibit (see Exhibit Included in
Appendix). The State Water Resources Control Board’s database
system (Geotracker), showed no LUST cleanup sites within 250ft of
the project site. See Geotracker Report Sheet, Table 2.7 and Worksheet
I in Appendix B.

Geotechnical Conditions
(relevant to infiltration)

Moderate to high infiltration rates are anticipated based on the project
Geological Report. (See Report in Appendix). In the absence of project
specific infiltration test results, an assumed infiltration rate of 0.3
in/hr will be used when calculating estimated drawdown times in
the proposed BMP systems.

Off-Site Drainage

The site is not subject to receiving off-site flows. Storm Runoff on E.
Ball Road on the project frontage and Sunkist Street, enter an
underground storm drain system on E. Ball Road where they are
conveyed toward an O.C.F.C.D. underground facility (E12P01).
E12P01 carries storm flow south to its connection with E12, which
ultimately empties into Santa Ana River.

Utility and Infrastructure
Information

The project site does not proposed underground storm drain facilities
on site. On-site utilities are expected to be limited to private wet and
dry services. A public utility easement and several public utilities
exist along the project perimeter in the public right of way.

Golcheh Group
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Receiving Waters

Santa Ana River, Huntington Beach State Park

303(d) Listed Impairments

Other Organics

Applicable TMDLs

None

Pollutants of Concern for
the Project

Suspended Solids, Nutrients, Heavy Metals, Pathogens, Pesticides,
Oil and Grease, Toxic Organic Compounds, Trash & Debris

Environmentally Sensitive
and Special Biological
Significant Areas

There are no Environmentally Sensitive Areas (ESAs) or areas of
Special Biological Significance (ASBS) within the project site or
within the project’s vicinity.

Golcheh Group

Section III
Page 10

Conceptual
Priority Project Water Quality Management Plan (WQMP)

Anaheim 7‐Eleven

Section IV
IV. 1

Best Management Practices (BMPs)

Project Performance Criteria

Describe project performance criteria. Several steps must be followed in order to determine what
performance criteria will apply to a project. These steps include:







If the project has an approved WIHMP or equivalent, then any watershed specific criteria
must be used and the project can evaluate participation in the approved regional or subregional opportunities. (Please ask your assigned planner or plan checker regarding
whether your project is part of an approved WIHMP or equivalent.)
Determine applicable hydromodification control performance criteria. Refer to Section 7.II2.4.2.2 of the Model WQMP.
Determine applicable LID performance criteria. Refer to Section 7.II-2.4.3 of the Model WQMP.
Determine applicable treatment control BMP performance criteria. Refer to Section 7.II-3.2.2 of
the Model WQMP.
Calculate the LID design storm capture volume for the project. Refer to Section 7.II-2.4.3 of the
Model WQMP.

(NOC Permit Area only) Is there an approved WIHMP or equivalent
for the project area that includes more stringent LID feasibility
criteria or if there are opportunities identified for implementing LID
on regional or sub-regional basis?

YES

NO

If yes, describe WIHMP
feasibility criteria or
regional/sub-regional LID
opportunities.
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Project Performance Criteria
If HCOC exists, list
applicable
hydromodification control
performance criteria
(Section 7.II-2.4.2.2 in
MWQMP)

The portion of the Santa Ana River downstream from the
project site is not potentially susceptible to
hydromodification impacts and therefore
hydromodification controls are not required.

List applicable LID
performance criteria
(Section 7.II-2.4.3 from
MWQMP)

Priority projects must infiltrate, harvest and use, evapotranspire, or
biotreat/biofilter, the 85th percentile, 24 hour storm event (Design
Capture Volume).

List applicable treatment
control BMP performance
criteria (Section 7.II-3.2.2
from MWQMP)

If it is not feasible to meet LID performance criteria through
retention and/or biotreatment provided on-site or at a subregional/regional scale, then treatment control BMPs shall be
provided on-site or off-site prior to discharge to waters of the U.S.
Sizing of treatment control BMPs shall be based on either the unmet
volume after claiming applicable water quality credits, if
appropriate.
DCV = C X d X A X 43,560sf/ac X 1/12 in/ft
Where:
DCV = Design Capture Volume, cu.ft.
imp = impervious fraction of drainage area = 0.84

Calculate LID design storm
capture volume for Project.

d = storm depth (inches) = 0.90 (TGD Fig. XVI-1)
C = runoff coefficient = (0.75 X imp + 0.15) = (0.75 X 0.84)+0.15 = 0.78
A = tributary area = 1.72
DCV =0.77 X 0.90 X 1.72 X 43,560/12 = 4,383 c.f.

Golcheh Group
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IV.2.

Site Design and Drainage

Describe site design and drainage including
 A narrative of site design practices utilized or rationale for not using practices;
 A narrative of how site is designed to allow BMPs to be incorporated to the MEP
 A table of DMA characteristics and list of LID BMPs proposed in each DMA.
 Reference to the WQMP “BMP Exhibit.”
 Calculation of Design Capture Volume (DCV) for each drainage area.
 A listing of GIS coordinates for LID and Treatment Control BMPs.
Refer to Section 2.4.2 in the Technical Guidance Document (TGD).
The proposed project site is intended for commercial use and is separated into seven separate
Drainage Management Areas (DMAs). Given the relatively small sized of the proposed project
area, shallow planter bioretention and bioinfiltration BMPs (INF-3, INF-4, Appendix D) are
proposed for six of the seven on-site DMAs as they can provide 100% of the Design Capture
Volume needed.
DMA 7 (see WQMP BMP Site Plan – Appendix C) is 100% pervious and self-treating with an area
of 0.09 acres. The Design Capture Volume for DMA 7 can be calculated as follows:
imp = impervious fraction of drainage area = 0.00
C = (0.75 X imp) + 0.15 = (0.75 X 0.00) + 0.15 = 0.15
A = tributary area = 0.09 acres
DCV = 0.15 X 0.90 X 0.09 X 43,560 sf/ac X 1/12 in/ft = 44 c.f.
Assuming that 1” of depth over the 100% pervious area can be provided, the self-treating volume
provided is:
A = 0.09 acres = 0.09 X 43,560 s.f. = 3,920 s.f.
d(depth) = 1” = 0.083’
Self-treating volume = A X d = 3,920 s.f. X 0.083’ = 325 c.f.
Surface runoff in low flow scenarios will be directed to bioretention and bioinfiltration BMPs
located around the site perimeter. Runoff that bypasses the off-line BMPs in high flow scenarios
will be collected by an on-site storm drain system. According to City of Anaheim drainage
standards, no surface flows generated during the design storm event are permitted to flow over
public sidewalks or driveways. Therefore, an on-site private storm drain system will be designed
to capture the peak flows generated during the 25 year design storm per City of Anaheim drainage
requirements and convey them to an available public storm drain system.
See the WQMP BMP Site Exhibit in Appendix C.

Golcheh Group
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IV.3

LID BMP Selection and Project Conformance Analysis

Each sub-section below documents that the proposed design features conform to the applicable
project performance criteria via check boxes, tables, calculations, narratives, and/or references to
worksheets. Refer to Section 2.4.2.3 in the Technical Guidance Document (TGD) for selecting LID BMPs
and Section 2.4.3 in the Technical Guidance Document (TGD) for conducting conformance analysis with
project performance criteria.

IV.3.1 Hydrologic Source Controls (HSCs)
If required HSCs are included, fill out applicable check box forms. If the retention criteria are
otherwise met with other LID BMPs, include a statement indicating HSCs not required.

Name

Included?

Localized on-lot infiltration
Impervious area dispersion (e.g. roof top
disconnection)
Street trees (canopy interception)
Residential rain barrels (not actively managed)
Green roofs/Brown roofs
Blue roofs
Impervious area reduction (e.g. permeable
pavers, site design)
Other:

Retention criteria is met by including infiltration BMPs sized to capture the Design Capture
Volume. Hydrologic Source Controls (HSCs) are not required as part of this project.

IV.3.2 Infiltration BMPs
Identify infiltration BMPs to be used in project. If design volume cannot be met, state why.

Golcheh Group
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Name

Included?

Bioretention without underdrains
Rain gardens
Porous landscaping
Infiltration planters
Retention swales
Infiltration trenches
Infiltration basins
Drywells
Subsurface infiltration galleries
French drains
Permeable asphalt
Permeable concrete
Permeable concrete pavers
Other:
Other:

Golcheh Group
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The DCV for each of the on-site Drainage Management Areas (DMAs) using Infiltration BMPs are
calculated as follows:
DMA 1
imp = impervious fraction of drainage area = 0.83
C = (0.75 X imp) + 0.15 = (0.75 X 0.83) + 0.15 = 0.77
A = tributary area = 0.52 acres
DCV = 0.77 X 0.90 X 0.52 X 43,560 sf/ac X 1/12 in/ft = 1,258 c.f.
DMA 2
imp = impervious fraction of drainage area = 0.78
C = (0.75 X imp) + 0.15 = (0.75 X 0.78) + 0.15 = 0.74
A = tributary area = 0.29 acres
DCV = 0.74 X 0.90 X 0.29 X 43,560 sf/ac X 1/12 in/ft = 701 c.f.
DMA 3
imp = impervious fraction of drainage area = 0.86
C = (0.75 X imp) + 0.15 = (0.75 X 0.86) + 0.15 = 0.80
A = tributary area = 0.21 acres
DCV = 0.80 X 0.90 X 0.21 X 43,560 sf/ac X 1/12 in/ft = 550 c.f.
DMA 4
imp = impervious fraction of drainage area = 0.87
C = (0.75 X imp) + 0.15 = (0.75 X 0.87) + 0.15 = 0.80
A = tributary area = 0.38 acres
DCV = 0.80 X 0.90 X 0.38 X 43,560 sf/ac X 1/12 in/ft = 993 c.f.
DMA 5
imp = impervious fraction of drainage area = 0.82
C = (0.75 X imp) + 0.15 = (0.75 X 0.82) + 0.15 = 0.77
A = tributary area = 0.17 acres
DCV = 0.77 X 0.90 X 0.17 X 43,560 sf/ac X 1/12 in/ft = 428 c.f.
DMA 6
imp = impervious fraction of drainage area = 0.67
C = (0.75 X imp) + 0.15 = (0.75 X 0.67) + 0.15 = 0.65
A = tributary area = 0.06 acres
DCV = 0.65 X 0.90 X 0.06 X 43,560 sf/ac X 1/12 in/ft = 127 c.f.
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Bioretention Basin without Underdrain (INF-3) BMP Sizing
Based on the DCV for each DMA using a Bioretention Basin (INF-3) BMP, the BMP design volume
is calculated as follows:
K(design) = 0.3 in/hr (assumed)
n(media) = planting media porosity = 0.20 (per BMP guidelines)
n(gravel) = gravel porosity = 0.35
d48(drawdown) = K(design) X 4, ft. = 0.3 X 4 = 1.2’
The BMP will be designed with an effective a depth less than or equal to 1.2 ft. deep:
6” ponding
18” planting media (includes 3” top layer of mulch) – n(media) = 0.20 porosity
12” gravel – n(gravel) = 0.35 porosity
d(effective) = 6” + 18”(0.20) + 12”(0.35) = 1.15’ < 1.2’
Infiltrating Volume = Infiltrating Area X d(effective)
- Each BMP has maximum side slopes of 3:1
- The effective width of all Bioretention BMPs used on site is 6’ (bottom only)
DMA 1
Infiltrating Area – 6’ X 215’ = 1,290 s.f.
Infiltrating Volume = 1,290 s.f. X 1.15’ = 1,483 c.f.
DMA 2
Infiltrating Area – 6’ X 186’ = 1,116 s.f.
Infiltrating Volume = 1,116 s.f. X 1.15’ = 1,283 c.f.
DMA 4
Infiltrating Area – 6’ X 151’ = 906 s.f.
Infiltrating Volume = 906 s.f. X 1.15’ = 1,042 c.f.
DMA 5
Infiltrating Area – 6’ X 70’ = 420 s.f.
Infiltrating Volume = 420 s.f. X 1.15’ = 483 c.f.
DMA 6
Infiltrating Area – 6’ X 26’ = 156 s.f.
Infiltrating Volume = 156 s.f. X 1.15’ = 179 c.f.
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Bioinfiltration Planter (INF-4) BMP Sizing
Based on the DCV for DMA 3 using a Bioinfiltration Planter Basin (INF-4) BMP, the BMP design
volume is calculated as follows:
The gravel layer is designed with enough depth to provide sufficient bioinfiltration. The gravel
layer is designed to drawdown in not less than 48 hours.
K(design) = 0.3 in/hr (assumed)
n(gravel) = gravel porosity = 0.35
d(gravel) = gravel depth
DD(gravel) = gravel draw down, hours = ([d(gravel) X n(gravel)]/K(design)) X 12
Set DD(gravel) = 48 hours and solve for d(gravel):
d(gravel) = [DD(gravel) X K(design)]/[n(gravel) X 12] = (48 X 0.3)/(0.35 X 12) = 3.4’
6” ponding
18” planting media (includes 3” top layer of mulch) – n(media) = 0.20 porosity
3.4’ gravel – n(gravel) = 0.35 porosity
d(effective) = 6” + 18”(0.20) + 3.4”(0.35) = 1.99’
- The BMP has maximum side slopes of 3:1
- The effective width of all Bioretention BMPs used on site is 6’ (bottom only)
DMA 3
Infiltrating Area – 6’ X 48’ = 288 s.f.
Infiltrating Volume = 288 s.f. X 1.99’ = 559 c.f.

Drawdown
Drawdown time is used as the basis for calculating the volume of each bioretention and
bioinfiltration BMP. A infiltration rate of 0.3 in/hr has been assumed for design sizing purposes.
Infiltration Infeasibility Screening has been conducted for each BMP used. Please see Table 2.7 and
Worksheet I, Appendix B Infiltration Feasibility.

IV.3.3

Evapotranspiration, Rainwater Harvesting BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any
evapotranspiration and/or rainwater harvesting BMPs included.

Golcheh Group
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Name

Included?

All HSCs; See Section IV.3.1
Surface-based infiltration BMPs
Biotreatment BMPs
Above-ground cisterns and basins
Underground detention
Other:
Other:
Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
evapotranspiration and/or rainwater harvesting BMPs in combination with infiltration BMPs. If
not, document below how much can be met with either infiltration BMPs, evapotranspiration,
rainwater harvesting BMPs, or a combination, and document why it is not feasible to meet the full
volume with these BMP categories.

N/A

IV.3.4 Biotreatment BMPs
If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs included. Include
sections for selection, suitability, sizing, and infeasibility, as applicable.

Name

Included?

Bioretention with underdrains
Stormwater planter boxes with underdrains
Rain gardens with underdrains
Constructed wetlands
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Vegetated swales
Vegetated filter strips
Proprietary vegetated biotreatment systems
Wet extended detention basin
Dry extended detention basins
Other:
Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs. If not, document
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting
BMPs, or a combination, and document why it is not feasible to meet the full volume with these
BMP categories.

N/A

IV.3.5 Hydromodification Control BMPs
Describe hydromodification control BMPs. See Section 5 of the Technical Guidance Document (TGD).
Include sections for selection, suitability, sizing, and infeasibility, as applicable. Detail compliance
with Prior Conditions of Approval (if applicable).

Hydromodification Control BMPs
BMP Name

BMP Description

N/A

Golcheh Group
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IV.3.6 Regional/Sub-Regional LID BMPs
Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.II2.4.3.2 of the Model WQMP.

Regional/Sub-Regional LID BMPs

N/A

IV.3.7 Treatment Control BMPs
Treatment control BMPs can only be considered if the project conformance analysis indicates that it
is not feasible to retain the full design capture volume with LID BMPs. Describe treatment control
BMPs including sections for selection, sizing, and infeasibility, as applicable.

Treatment Control BMPs
BMP Name

BMP Description

N/A

Golcheh Group
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IV.3.8 Non-structural Source Control BMPs
Fill out non-structural source control check box forms or provide a brief narrative explaining if nonstructural source controls were not used.

Non-Structural Source Control BMPs
Check One
Identifier

Name

N1

Education for Property Owners,
Tenants and Occupants

N2

Activity Restrictions

N3

Common Area Landscape
Management

N4

BMP Maintenance

N5

Title 22 CCR Compliance (How
development will comply)

N6

Local Industrial Permit Compliance

N7

Spill Contingency Plan

N8

Underground Storage Tank
Compliance

N9

Hazardous Materials Disclosure
Compliance

N10

Uniform Fire Code Implementation

N11

Common Area Litter Control

N12

Employee Training

N13
N14

If not applicable, state brief
reason

This project does not propose
an Industrial Use.

Housekeeping of Loading Docks

No loading docks are included
as part of the on-site design.

Common Area Catch Basin Inspection

No catch basins are included in
the on-site design.

N15

Street Sweeping Private Streets and
Parking Lots

N16

Retail Gasoline Outlets

Golcheh Group
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IV.3.9 Structural Source Control BMPs
Fill out structural source control check box forms or provide a brief narrative explaining if
structural source controls were not used.

Structural Source Control BMPs
Check One

Name

Identifier

Included

Not
Applicable

If not applicable, state brief
reason

S1

Provide storm drain system stenciling
and signage

No storm drain facilities are
included in the on-site design.

S2

Design and construct outdoor material
storage areas to reduce pollution
introduction

The commercial site is limited in
size and outdoor material storage
will not be required.

S3

Design and construct trash and waste
storage areas to reduce pollution
introduction

S4

Use efficient irrigation systems &
landscape design, water conservation,
smart controllers, and source control

S5

Protect slopes and channels and
provide energy dissipation

No slopes over 1ft in height exist
on-site.

Incorporate requirements applicable to
individual priority project categories
(from SDRWQCB NPDES Permit)
S6

Dock areas

No docks will exist on-site.

S7

Maintenance bays

No maintenance bays will exist
on-site.

S8

Vehicle wash areas

S9

Outdoor processing areas

S10

Equipment wash areas

S11

Fueling areas

S12

Hillside landscaping

No hillsides will exist on-site

S13

Wash water control for food
preparation areas

No outdoor food preparation
areas will be included on-site.

S14

Community car wash racks

Golcheh Group

No outdoor food processing areas
will be included on-site

Section IV
Page 24

Conceptual
Priority Project Water Quality Management Plan (WQMP)

Anaheim 7‐Eleven

IV.4

Alternative Compliance Plan (If Applicable)

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II
3.0 in the WQMP.

IV.4.1 Water Quality Credits
Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model
WQMP for description of credits and Appendix VI of the Technical Guidance Document (TGD) for
calculation methods for applying water quality credits.

Description of Proposed Project
Project Types that Qualify for Water Quality Credits (Select all that apply):
Redevelopment
projects that reduce the
overall impervious
footprint of the project
site.

Brownfield redevelopment, meaning
redevelopment, expansion, or reuse of real
property which may be complicated by the
presence or potential presence of hazardous
substances, pollutants or contaminants, and
which have the potential to contribute to
adverse ground or surface WQ if not
redeveloped.

Mixed use development, such as a
combination of residential, commercial,
industrial, office, institutional, or other land
uses which incorporate design principles that
can demonstrate environmental benefits that
would not be realized through single use
projects (e.g. reduced vehicle trip traffic with
the potential to reduce sources of water or air
pollution).

Developments with
dedication of
undeveloped portions to
parks, preservation
areas and other pervious
uses.

Golcheh Group

Developments
in a city center
area.

Higher density development projects which
include two distinct categories (credits can only
be taken for one category): those with more
than seven units per acre of development (lower
credit allowance); vertical density
developments, for example, those with a Floor
to Area Ratio (FAR) of 2 or those having more
than 18 units per acre (greater credit allowance).

Transit-oriented developments, such as a
mixed use residential or commercial area
designed to maximize access to public
transportation; similar to above criterion, but
where the development center is within one
half mile of a mass transit center (e.g. bus, rail,
light rail or commuter train station). Such
projects would not be able to take credit for
both categories, but may have greater credit
assigned
Live-work
developments, a variety of
Developments
developments designed to
in historic
support residential and
districts or
vocational needs together –
historic
similar to criteria to mixed
preservation
use development; would not
areas.
be able to take credit for
both categories.

Redevelopment projects
in an established historic
district, historic
preservation area, or similar
significant city area
including core City Center
areas (to be defined through
mapping).

In-fill projects, the
conversion of empty lots
and other underused spaces
into more beneficially used
spaces, such as residential
or commercial areas.

Section IV
Page 25

Conceptual
Priority Project Water Quality Management Plan (WQMP)

Anaheim 7‐Eleven

Calculation of
Water Quality
Credits

N/A

(if applicable)

IV.4.2 Alternative Compliance Plan Information
Describe an alternative compliance plan (if applicable). Include alternative compliance obligations
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II
3.0 in the Model WQMP.
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Section V

Inspection/Maintenance Responsibility for BMPs

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.
Identify the funding mechanism through which BMPs will be maintained. Inspection and
maintenance records must be kept for a minimum of five years for inspection by the regulatory
agencies. Refer to Section 7.II 4.0 in the Model WQMP.

BMP Inspection/Maintenance

BMP

Education for
Property Owners,
Tenants and
Occupants

Activity
Restrictions

Golcheh Group

Reponsible
Party(s)

Owner

Owner

Inspection/
Maintenance

Minimum
Frequency of

Activities Required

Activities

RP will insure that all owners &
tenants will be given a copy of
the recorded CC&R’s which will
contain a section outlining the
environmental awareness
education materials at the close
of escrow.
RP shall distribute appropriate
materials to owners, tenants
and/or occupants via contract
language, mailings, website or
meeting.
Brochures can be requested or
downloaded from
www.ocwatersheds.com.
Brochures and educational
articles for RP distribution can
also be requested from City
Water Quality Engineer.
Within the CC&R’s or lease
agreement, the following
activity restrictions shall be
enforced:
 Prohibit discharges of
fertilizer, pesticides, or
animal wastes to streets or
storm drains.
 Prohibit blowing or
sweeping of debris (leaf
litter, grass clippings, litter,
etc.) into streets or storm

Information to be
initially provided to
owners & tenants
upon sale or lease
agreement.
Educational
materials will
be provided to
owners
and/or tenants
annually, thereafter.

Continuous
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drains.
 Keep dumpster lids closed at
all times.
 Prohibit discharges of paint
or masonry wastes to streets
or storm drains.
 Restrict vehicle washing,
maintenance, or repair on
the premises designated
areas.

Common Area
Landscape
Management &
Efficient Landscape
Design

Common Area
Litter Control

Golcheh Group

Owner

Owner

Landscape Management
Includes:
 Mitigation of the potential
dangers of fertilizer and
pesticide usage through the
incorporation of an
Integrated Pest Management
Program (IPM).
 Monitor for runoff and
efficiency regularly.
 Implementation of a water
budget.
 Irrigation systems shall be
automatically controlled and
designed, installed, and
maintained so as to minimize
overspray and runoff onto
streets, sidewalks,
driveways, structures,
windows, walls, and fences.
 Use of native and drought
tolerant species when
replanting
Weekly sweeping and trash
pick up as necessary within all
project areas and common
landscape areas. Daily
inspection of trash receptacles
to ensure that lids are closed
and pick up any excess trash on
the ground, noting trash
disposal violations by
homeowners and reporting the
violations to the HOA/RP for
investigation.

Inspected per week.

Daily inspection and
weekly sweeping and
clean-up or as
needed
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Title 22 CCR
Compliance

Owner




Spill Contingency
Plan

Owner





Underground
Storage Tank
Compliance

Owner

Hazardous Material
Disclosure
Compliance

Owner

Uniform Fire Code
Implementation

Owner

Contractor/
Employee Training

Golcheh Group

Owner

The Sand Oil Separator will
be cleaned/emptied by a
Licensed Hazardous Waste
Transporter.
The waste shall be shipped
to a licensed treatment
facility

Every 90 days or
when the unit
reaches 25% capacity

A spill contingency plan
must be prepared by the
owner for use by the
operator.
Operators will be trained
with regard to spill
prevention, containment,
and disposal.
Equipment and material for
cleanup of spills will be
available on site at all times.

Training at first hire
and continuous
availability of sill
management plans,
procedures and
materials.

Owner shall comply with all
County Environmental Health
Department regulations dealing
with underground storage
tanks

Continuously

Owner will provide all signage
and maintain all records
disclosing Hazardous Materials
kept on site in accordance with
all of the appropriate Orange
County agency standards.

Continuously

The site will maintain
compliance with the Uniform
Fire Code.

Continuously

All contractors shall be trained
and made aware of
this WQMP and operation and
maintenance requirements of
BMPs.

At first hire and
annually thereafter
for HOA personnel
and employees, to
include the
educational materials
contained in the
approved Water
Quality Management
Plan.
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Owner

Remove obstructions, debris
and trash from infiltration
system and dispose of properly.

Monthly or as needed
after storm events

Street Sweeping
Parking Lot

Owner

Remove any trash, grass
clippings and other debris in
the streets, gutters or parking
area and near the system
perimeter. Dispose of properly.

As needed

Trash Collection
Area

Owner

Remove any trash and other
debris.

Weekly

Owner

Remove any trash and other
debris.

Weekly

Owner

Fueling area will be inspected
daily to ensure that
inlet containment system is
not obstructed and
that no spills or was water
leaves the filling station pump
area onto adjacent surfaces

Fueling pad
inspection will
occur daily.

Owner

 Vehicle Wash Area shall be
self-contained with
roof/overhang
 The Vehicle Wash Area will
be provided with a sand oil
pretreatment clarifier that
discharges to the sanitary
sewer.

Wash area will
occur daily

LID BMP
Maintenence

Vehicle Vacuum
Area

Fueling Area

Vehicle Wash Areas

Golcheh Group
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Section VI
VI.1

BMP Exhibit (Site Plan)

BMP Exhibit (Site Plan)

Include a BMP Exhibit (Site Plan), at a size no less than 24” by 36,” which includes the following
minimum information:













Insert in the title block (lower right hand corner) of BMP Exhibit: the WQMP Number
(assigned by staff) and the grading/building or Planning Application permit numbers
Project location (address, tract/lot number(s), etc.)
Site boundary
Land uses and land covers, as applicable
Suitability/feasibility constraints
Structural BMP locations
Drainage delineations and flow information
Delineate the area being treated by each structural BMP
GIS coordinates for LID and Treatment Control BMPs
Drainage connections
BMP details
Preparer name and stamp

Please do not include any areas outside of the project area or any information not related to
drainage or water quality. The approved BMP Exhibit (Site Plan) shall be submitted as a plan sheet
on all grading and building plan sets submitted for plan check review and approval. The BMP
Exhibit shall be at the same size as the rest of the plan sheets in the submittal and shall have an
approval stamp and signature prior to plan check submittal.
See Appendix C, WQMP BMP Site Plan

VI.2

Submittal and Recordation of Water Quality Management Plan

Following approval of the Final Project-Specific WQMP, three copies of the approved WQMP
(including BMP Exhibit, Operations and Maintenance (O&M) Plan, and Appendices) shall be
submitted. In addition, these documents shall be submitted in a PDF format.
Each approved WQMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and
Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of
grading and/or building permit. Educational Materials are not required to be included.

Golcheh Group
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Section VII

Educational Materials

Education Materials
Residential Material

Check If

Business Material

Check If

(http://www.ocwatersheds.com)

Applicable

(http://www.ocwatersheds.com)

Applicable

Tips for the Automotive Industry
The Ocean Begins at Your Front Door

https://h2oc.org/wpcontent/uploads/Tips-for-theAutomotive-Industry.pdf

Tips for Car Wash Fund-raisers

Tips for Using Concrete and Mortar

Tips for the Home Mechanic

Tips for the Food Service Industry

Homeowners Guide for Sustainable
Water Use

Proper Maintenance Practices for Your
Business
https://h2oc.org/wpcontent/uploads/Proper-MaintenancePractices-for-your-Business.pdf

Household Tips
Other Material

Proper Disposal of Household
Hazardous Waste

Landscape Activity
Recycle at Your Local Used Oil
Collection Center (North County)

https://h2oc.org/wpcontent/uploads/Tips-for-Landscapeand-Gardening.pdf
Pest Control

Recycle at Your Local Used Oil
Collection Center (Central County)

https://h2oc.org/wpcontent/uploads/Responsible-PestControl.pdf

Recycle at Your Local Used Oil
Collection Center (South County)
Tips for Maintaining a Septic Tank
System
Responsible Pest Control
Sewer Spill
Tips for the Home Improvement
Projects
Tips for Horse Care

Golcheh Group
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Tips for Landscaping and Gardening
Tips for Pet Care
Tips for Pool Maintenance
Tips for Residential Pool, Landscape
and Hardscape Drains
Tips for Projects Using Paint

Golcheh Group
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Appendix A
Operation and Maintenance Plan
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1. DMA/Structural LID Description
DMA

BMP Type

Narrative Description

Location

1

Bioretention
Basin (INF-3)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Northerly perimeter at
mid-lot

2

Bioretention
Basin (INF-3)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Southeasterly perimeter
(directly south of car
wash facility)

3

Infiltration
Planter (INF-4)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Southerly perimeter
(directly south of 7-Eleven
building)

4

Bioretention
Basin (INF-3)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Northwesterly perimeter
adjacent to site
egress/ingress

5

Bioretention
Basin (INF-3)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Southerly perimeter
(directly south of gas
pump island

6

Bioretention
Basin (INF-3)

Above-ground 6” deep vegetated basin
infiltrating flow into soil. Receives Flow
directly from DMA .

Westerly perimeter
(directly west of gas
pump island)

Self Treating
Area

1” min. deep 100% pervious area along
Easterly perimeter

Easterly Perimeter
contiguous with northerly
and southerly perimeter.
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Section 2
2.1

Personnel, Documentation, and Reporting

Maintenance Roles and Responsibilities

The roles related to O&M of the BMPs are defined as follows:


Facility Owner – The Facility Owner is the party who is ultimately responsible for the functionality
of all BMPs. The maintenance agreement (Attachment 2) identifies the facility owner for each BMP,
including the timing of any ownership transitions.



Responsible Party – The Responsible Party is the party that shall have direct responsibility for the
O&M of the BMPs. This party shall be the designated contact with inspectors and lead maintenance
personnel. The Responsible Party shall sign self-inspection reports and any correspondence regarding
the verification of inspections and required maintenance. The Responsible Party will establish a
system to delegate general inquiries to the appropriate maintenance personnel concerning the
operation and maintenance of the BMPs. The Responsible Party reports directly to the Facility
Owner and operates and manages the BMPs on the Facility Owner’s behalf.



Designated Emergency Respondent – The Designated Emergency Respondent is the party
responsible for directing activities and communications during emergencies such as broken irrigation
pipes, landslides, hazardous spill responses etc., that would require immediate response should they
occur during off-hours. It is the responsibility of the Designated Emergency Respondent to
communicate the emergent situation with the Responsible Party as soon as possible.



Key Maintenance Personnel – Key Maintenance Personnel are the designated lead field manager(s)
or supervisor(s) who directly oversee and delegate the maintenance activities, maintain the
scheduling, and coordinate activities between all personnel. These tend to change more often than
other personnel over time, so their names do not necessarily need to be included in the O&M Plan.
However, they must be properly trained as recorded in the training logs (Section 2.2).

The table below lists the roles for this project. This table must be updated whenever changes occur.
Role

Name (Title
and Affiliation)

Phone
Number

Address

Email Address

Facility
Owner

Ilan Golcheh
Golcheh Group

(310) 923-2594

1180 S. Beverly
Dr., Suite 300, Los
Angeles, CA
90035

Ilan@GolchehGroup.com

Responsible
Party

Ilan Golcheh
Golcheh Group

(310) 923-2594

1180 S. Beverly
Dr., Suite 300, Los
Angeles, CA
90035

Ilan@GolchehGroup.com

Golcheh Group
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Designated
Emergency
Respondent

2.2

To Be
Determined

Qualification and Training Requirements for Personnel

Many of the activities presented in this O&M plan can be completed by personnel with basic
landscaping and yard maintenance skills and project-specific orientation. However, there are
activities that require a more experienced skillset to identify and remediate potential issues that
could compromise the functionality of each BMP. The Responsible Party shall exercise discretion in
determining the skillset required to complete each task.
Activities that can typically be completed by maintenance personnel with basic training and/or
qualifications include:


General landscaping activities (pruning, weeding, and raking)



Routine sediment, trash and debris removal;



Filling in minor scour or erosion areas, or replacing rip rap that has become displaced;
and



Watering or irrigation, as necessary.

Activities that typically require maintenance personnel with specialized qualifications, training,
and/or engineering oversight include:


Inspection and/or repair of inflow and outflow structures;



Inspection and/or repair of underground elements;



Large-volume sediment or media removal requiring specialized equipment;



Inspection, diagnosis, and remediation of significant erosion issues potentially
compromising function and/or structural stability; and



Spill response and remediation.

Maintenance personnel who have identified a potential major issue with any facility should contact
the designated key maintenance personnel for the facility immediately.
Training must be provided for all personnel performing maintenance tasks on or providing
maintenance oversight of structural BMPs. The table below provides the personnel and relevant
training topics.
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Training Logs contained in Attachment 3 should be used to document training of maintenance
personnel.

Training Topic

Responsible Party

Designated
Emergency
Respondent

Key
Maintenance
Personnel

Proper Maintenance of all BMP
components

X

Identification and clean-up
procedures for spills and overflows

X

X

X

Safety concerns when maintaining
devices and responding to
emergency situations

X

X

X

2.3

X

Maintenance Agreements and Funding Mechanisms

Operations and Maintenance will be the responsibility of the owner, who will enter a Covenant and
Agreements with City of Anaheim to ensure the ongoing operation, maintenance, funding, transfer
and implementation of the project-specific WQMP requirements for perpetuity.

2.4

Record Keeping Requirements

Documentation of site conditions, maintenance activities performed, and any other remaining
maintenance required is necessary during each inspection/maintenance visit. Inspection and
maintenance records shall be retained in an accessible, secure location for the life of the facility, and
not less than 10 years.
The following documentation mechanisms and procedures have been established for this O&M
Plan:


Training Logs: Personnel must document training activities as part of implementing this
O&M Plan. Attachment 3 contains a sample training log.



Inspection and Routine Maintenance Logs: Maintenance personnel are required to
maintain logs of inspection and maintenance activities. Attachment 4 contain inspection and
maintenance logs.
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Rehabilitative and Corrective Maintenance Log and Reporting: Rehabilitation and
corrective maintenance activities should be documented at a degree of detail that is commensurate
to the complexity/significance of the activity. Any significant changes to the BMP designs that arise
from rehabilitation/corrective maintenance will be documented via an update to the Project
WQMP and as-built drawings. Corrective maintenance that does not result in design changes will
be documented as a special entry in the maintenance logs to provide pertinent details of that
rehabilitative or corrective maintenance activity.
An on-site monitoring plan with requirements for documentation is not required.

2.5

Required Permits Associated with Maintenance Activities

No additional permits are required in order to implement maintenance activities.

2.6

City Inspections

The City of Anaheim may conduct a site inspection to evaluate compliance with the Project WQMP,
at any time, in accordance with City of Anaheim Municipal Code 10.09.

2.8

Electronic Data Submittal

This document, along with the attachments, shall be provided to the City or in PDF format.
Autocad files and/or GIS coordinates of BMPs shall also be submitted to the City/County.
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Section 3

Inspection and Maintenance Activities

A table identifying the inspection and O&M activities for source control BMPs incorporated into the
project is provided in Section 5 in the main body of the Conceptual WQMP document.
Table 3.1 contains common maintenance activities and frequencies associated with structural LID
BMPs with an explanation of the type of maintenance activities associated with the structural LID
BMPs.

3.1

Inspection and Maintenance of Structural LID BMPs

The section is organized by type of structural LID BMP with separate tables for each BMP type
included in the project. This section identifies categories of activities related to O&M of the BMPs:
General Inspections - Evaluations conducted at regularly scheduled intervals to indicate
the need for maintenance of structural BMPs.
Routine Maintenance Activities – Activities conducted at regularly scheduled intervals to
sustain long-term performance of each BMP, including inspections and normal upkeep.
Corrective (Major) Maintenance Activities – Includes activities conducted to replace or
rehabilitate system components at the end of their usable life as well as activities conducted
to resolve major issues that are not anticipated.

BMP ID

BMP Type

Reference Maintenance Table

DMA 1

Bioretention Basin

INF-3

DMA 2

Bioretention Basin

INF-3

DMA 3

Infiltration Planter

INF-4

DMA 4

Bioretention Basin

INF-3

DMA 5

Bioretention Basin

INF-3

DMA 6

Bioretention Basin

INF-3

DMA 7

100% Pervious Self
Retaining Area
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INF-3 Bioretention Without Underdrain
Activity

Frequency
GENERAL INSPECTIONS

Remove trash and debris
Repair eroded facility areas
Inspect and maintain access roads

Four times per year during wet season,
including inspection just before the wet
season and within 24 hours after at
least two storm events ≥ 0.5 inches.

Inspect and resolve areas of standing water
Remove minor sediment in facility bottom
Provide vector control if needed
Identify any needed corrective maintenance that will
require site-specific planning or design
ROUTINE MAINTENANCE
Vegetation
Irrigate as recommended by a landscape professional,
typically for the first 3 years to establish vegetation

As needed

Remove undesirable vegetation

Four times per year during wet season,
including inspection just before the wet
season.

Reseed or replant areas of thin or missing vegetation

Annually

Mulch
Remove and replace mulch in areas where significant
sediment (>1 inch) has accumulated

Annually

Add an additional 1-2 inches of mulch; replace any
mulch that is removed

Annually

Media Layer
Scarify media to promote infiltration while removing
mulch

Annually

Replace top 3-6 inches of media layer and replace
vegetation

Estimated every 10 years (highly site
specific)

Replace full depth of media and replace vegetation

Estimated every 30 years (highly site
specific)

Inflow, Underdrain and Outflow Structures
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INF-3 Bioretention Without Underdrain
Activity

Frequency

Check energy dissipation function and add riprap

Four times per year during wet season,
including inspection just before the wet
season.

Inspect inlets and outlets and remove accumulated
sediment

Four times per year during wet season,
including inspection just before the wet
season.

Flush underdrain

As needed

Repair structural damage to inlets, outlets, and
underdrain

As needed

CORRECTIVE (MAJOR) MAINTENANCE
For the adaptable configuration, utilize results of
downtown observations to determine the need for
adjustment of the outlet structure (i.e., uncapping
closed underdrain)

Based on twice-yearly drawdown
observations following events 0.5 inch
or larger

Prepare documentation of issues and resolutions for
review by appropriate parties; modify WQMP if
needed.

Before major maintenance

Document major maintenance activities; record
modified WQMP and as-built plan set if needed

After major maintenance

Take photographs before and after from the same
vantage point

Before and after
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INF-4 Bioinfiltration/Bioretention With Underdrain
Activity

Frequency
GENERAL INSPECTIONS

Remove trash and debris
Repair eroded facility areas
Inspect and maintain access roads

Four times per year during wet season,
including inspection just before the wet
season and within 24 hours after at least
two storm events ≥ 0.5 inches.

Inspect and resolve areas of standing water
Remove minor sediment in facility bottom
Provide vector control if needed
Identify any needed corrective maintenance that will
require site-specific planning or design
ROUTINE MAINTENANCE
Vegetation
Irrigate as recommended by a landscape
professional, typically for the first 3 years to establish
vegetation

As needed

Remove undesirable vegetation

Four times per year during wet season,
including inspection just before the wet
season.

Reseed or replant areas of thin or missing vegetation

Annually

Mulch
Remove and replace mulch in areas where significant
sediment (>1 inch) has accumulated

Annually

Add an additional 1-2 inches of mulch; replace any
mulch that is removed

Annually

Media Layer
Scarify media to promote infiltration while removing
mulch

Annually

Replace top 3-6 inches of media layer and replace
vegetation

Estimated every 10 years (highly site
specific)

Replace full depth of media and replace vegetation

Estimated every 30 years (highly site
specific)
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INF-4 Bioinfiltration/Bioretention With Underdrain
Activity

Frequency

Inflow, Underdrain and Outflow Structures
Check energy dissipation function and add riprap

Four times per year during wet season,
including inspection just before the wet
season.

Inspect inlets and outlets and remove accumulated
sediment

Four times per year during wet season,
including inspection just before the wet
season.

Flush underdrain

As needed

Repair structural damage to inlets, outlets, and
underdrain

As needed

CORRECTIVE (MAJOR) MAINTENANCE
Prepare documentation of issues and resolutions for
review by appropriate parties; modify WQMP if
needed.

Before major maintenance

Document major maintenance activities; record
modified WQMP and as-built plan set if needed

After major maintenance

Take photographs before and after from the same
vantage point

Before and after
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3.2

Emergency Response Plan

In some cases, adverse conditions may occur which could be an imminent threat to human or
environmental health or severe damage to infrastructure or property. For example, a spill of
hazardous substances in the contributing area to a BMP could cause harmful substances to enter the
BMP and be released downstream, affecting environmental and public health. Other emergencies
could arise related to the stormwater features or water quality protection, such as landsliding,
major erosion, or burst pipes in the tributary area.
In the event of an actual or suspected hazardous material release, the following plan shall take
effect.
The primary importance of initial response to an actual or suspected spill will be public safety,
control of the source of pollution, and containment of spills that have occurred, as applicable. The
table below provides the emergency contact information for hazardous materials spills affecting
BMPs.
Name

Phone

When to Report

Local Emergency Response (Fire Department)

911

Immediately

Orange County 24-Hour Water Pollution
Problem Reporting Hotline

1-877-897-7455

Immediately

CalOES State Warning Center

1-800-852-7550

Immediately

The first number to call is emergency response (9-1-1), followed by the California Governor’s Office
of Emergency Services (CalOES), formerly the California Emergency Management Agency
(CalEMA). (CalOES) maintains guidance and instructions of what to do in the event of a spill of
hazardous substances (http://www.caloes.ca.gov/cal-oes-divisions/fire-rescue/hazardousmaterials/spill-release-reporting). This plan is based on the guidance provided by CalOES
(CalOES, 2014).
1. If an actual or suspected hazardous material incident exists, maintenance personnel will
immediately call 911 and the CalOES State Warning Center (Error! Reference source not
found.).
2. The Designated Emergency Respondent and Responsible Party assigned to the facility
(from Section 2.1) must also be notified of any actual or potential spill.
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3. Remediation of contamination in the water quality facility should be handled as a
corrective maintenance issue per Section 3.2 of this O&M plan.
In the event that a potential spill is identified prior to it reaching the BMPs, the Designated Emergency
Respondent will implement an isolation protocol to prevent the spill from entering the BMP. An
inflatable plug, Hazmat Plug, or equivalent device as approved by the Designated Emergency
Respondent will be installed within the storm drains or catch basins to block upstream flow from
reaching and contaminating the BMP. The temporary plug will be an interim measure until the spill
is properly maintained and remediated and the Designated Emergency Respondent has determined
the risk to the BMP of contamination no longer exists.
Similar measures should be taken in the event of a landslide, mudslide, or major erosion within the
tributary area of the BMP to prevent sediment from damaging the BMP to the extent possible.

3.3

Vector Control

In addition to the inspection and maintenance activities listed in Section 3, all BMPs shall be
inspected for standing water on a regular basis. Standing water which exists for longer than 72
hours may contribute to mosquito breeding areas. Standing water may indicate that the BMP is not
functioning properly and proper action to remedy the situation shall be taken in a timely manner.
Elimination of standing water and managing garbage, lawn clippings, and pet droppings can help
decrease the present of mosquitoes and flies in the area.
The Orange County Vector Control District may be contacted for more information and support at
714-971-2421 or 949-654-2421 or www.ocvcd.org.
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Attachment 2:
Documentation

Maintenance Agreement and Funding Mechanism

Source funding and long term funding will be provided by owner or owner’s agent. Operations and
maintenance of the project BMPs shall comply with the actions and schedule listed in Section V of
the project Water Quality Management Plan. Funding mechanism agreement will be in place prior
to final project approval that will ensure ongoing long-term maintenance of all structural BMPs. This
mechanism may be provided either through the local jurisdiction under a maintenance agreement or
other mechanism, or by the project proponent. A notarized copy of the funding agreement will be
provided in the Final WQMP report.
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TRAINING / EDUCATIONAL LOG

Date of Training/Educational Activity:
Name of Person Performing Activity
(Printed):
Signature:
Topic of Training/Educational Activity:

Name of Participant

Signature of Participant

For newsletter or mailer educational activities, please include the following information:





Date of mailing:
Number distributed:
Method of distribution:
Topics addressed:

If a newsletter article was distributed, please include a copy of it.
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BMP OPERATION & MAINTENANCE LOG
ANAHEIM 7-ELEVEN

Today’s Date:
Name of Person Performing Activity
(Printed):
Signature:

BMP Name or Type
(As Shown in O&M Plan)

Brief Description of Operation,
Maintenance, or Inspection Activity
Performed

[add additional pages, photographs, drawings, notes as needed]
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Inspection and O&M Checklist (Optional)

Guidance: Based on the BMPs present at the site, this checklist is intended to summarize the activities
necessary at each frequency. Include more details if desired.
Weekly Activities
Selected source control/housekeeping activities (See Section 3.1)

Monthly Activities
Selected source control/housekeeping activities (See Section 3.1)

Quarterly Activities
(before wet season, after wet season, plus twice after rain > 0.5 inches)
Inspections of selected source control BMPs (See Section 3.1)
Inspections and as-needed minor maintenance of all structural treatment and
hydromodification BMPs (See Section 3.3)

Twice Yearly Activities
(during dry weather)
Dry weather flow inspections (non-structural source control) (See Section 3.1)
Inspection and as-needed maintenance of other selected source control BMPs(See Section
3.1)

Annual Activities
Self-certification (See Section 2.6)
Various source control BMP and housekeeping activities (See Section 3.1)
Inspection and maintenance of HSCs (See Section 3.2)
Various planned maintenance activities of treatment and hydromodification BMPs, such as
vegetation maintenance, minor sediment maintenance, etc. (See Section 3.3)
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Table 2.7: Infiltration BMP Feasibility Worksheet
Infeasibility Criteria

1

Yes

No

Would Infiltration BMPs pose significant risk for
groundwater related concerns? Refer to Appendix VIII
(Worksheet I) for guidance on groundwater-related
infiltration feasibility criteria.

Provide basis:
The depth to the the seasonally high groundwater is greater than 15 ft (TGD,V111.2).

Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
Would Infiltration BMPs pose significant risk of
increasing risk of geotechnical hazards that cannot be
mitigated to an acceptable level? (Yes if the answer to
any of the following questions is yes, as established by a
geotechnical expert):
x The BMP can only be located less than 50 feet away
from slopes steeper than 15 percent
2
x The BMP can only be located less than eight feet from
building foundations or an alternative setback.
x A study prepared by a geotechnical professional or an
available watershed study substantiates that
stormwater infiltration would potentially result in
significantly increased risks of geotechnical hazards
that cannot be mitigated to an acceptable level.
Provide basis:

Bioretention and Bioinfiltration BMP systems are proposed and have shallow profiles
based on design guidance provided in Fact Sheets.

Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
Would infiltration of the DCV from drainage area violate
3
downstream water rights?
Provide basis:
Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
Runoff under existing condition drain directly into a public storm drain facility, then into the
Santa Ana River. No water rights to this small amount of surface runoff s listed in the South
County Permit.
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Table 2.7: Infiltration BMP Feasibility Worksheet (continued)
Yes

Partial Infeasibility Criteria
4

No

Is proposed infiltration facility located on HSG D soils or
the site geotechnical investigation identifies presence of
soil characteristics which support categorization as D
soils?

Provide basis:The site specific Desktop Geological Study lists the on-site soils as the type that are
conducive to moderate to high infiltration rates (fine sand, clayey sand, course sand, gravel)

Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
Is measured infiltration rate below proposed facility
less than 0.3 inches per hour? This calculation shall be
5
based on the methods described in Appendix VII.
Provide basis: The site specific Desktop Geotechnical Study list on-site soils conducive to

"moderate to high infiltration rates".
Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.

6

Would reduction of over predeveloped conditions
cause impairments to downstream beneficial uses,
such as change of seasonality of ephemeral washes
or increased discharge of contaminated groundwater
to surface waters?

Provide citation to applicable study and summarize findings relative to the amount of infiltration
that is permissible: Post development conditions are very similar to predevelopment conditions with the
exception that measures are introduced to prevent the DCV from flowing off-site.

Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
Would an increase in infiltration over predeveloped
conditions cause impairments to downstream
beneficial uses, such as change of seasonality of
7
ephemeral washes or increased discharge of
contaminated groundwater to surface waters?
Provide citation to applicable study and summarize findings relative to the amount of infiltration
that is permissible: Biotreatment BMPs are proposed to capture and treat a relatively small Design
Capture Volume. Site research indicates no presence of plumes.

Summarize findings of studies provide reference to studies, calculations, maps, data sources,
etc. Provide narrative discussion of study/data source applicability.
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Table 2.7: Infiltration BMP Feasibility Worksheet (continued)
Infiltration Screening Results (check box corresponding to result):
Is there substantial evidence that infiltration from the
project would result in a significant increase in I&I to the
sanitary sewer that cannot be sufficiently mitigated? (See
Appendix XVII)
8

Provide narrative discussion and supporting evidence:
Summarize findings of studies provide reference to
studies, calculations, maps, data sources, etc. Provide
narrative discussion of study/data source applicability.
If any answer from row 1-3 is yes: infiltration of any volume
is not feasible within the DMA or equivalent.

9

Provide basis:
All answers for rows 1-3 are "NO"

Summarize findings of infeasibility screening

10

If any answer from row 4-7 is yes, infiltration is
permissible but is not presumed to be feasible for the
entire DCV. Criteria for designing biotreatment BMPs to
achieve the maximum feasible infiltration and ET shall
apply.
Provide basis:
All answers for rows 4-7 are "NO".

Summarize findings of infeasibility screening
11

If all answers to rows 1 through 11 are no, infiltration of the
full DCV is potentially feasible, BMPs must be designed to
infiltrate the full DCV to the maximum extent practicable.

Harvest and Use Infeasibility
Harvest and use infeasibility criteria include:
x
x

If inadequate demand exists for the use of the harvested rainwater. See Appendix X for
guidance on determining harvested water demand and applicable feasibility thresholds.
If the use of harvested water for the type of demand on the project violates codes or
ordinances most applicable to stormwater harvesting in effect at the time of project
application and a waiver of these codes and/or ordinances cannot be obtained. It is
noted that codes and ordinances most applicable to stormwater harvesting may change
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Worksheet I: Summary of Groundwater-related Feasibility Criteria
1

Is project large or small? (as defined by Table VIII.2)
circle one

2

What is the tributary area to the BMP?

3

What type of BMP is proposed?

4

What is the infiltrating surface area of the proposed BMP?

Large
A

Small

1.72

acres

Bioretention Basins without Underdrain and Bioinfiltration Planter
ABMP

4,176

sq-ft

What land use activities are present in the tributary area (list all)
5

6

ŽŵŵĞƌĐŝĂůZĞƚĂŝů͕ĂƌtĂƐŚ&ĂĐŝůŝƚǇ͕'ĂƐWƵŵƉƐǁŝƚŚƉĂǀĞĚĂĐĐĞƐƐĂŶĚƉĂƌŬŝŶŐ͘WĞƌŝŵĞƚĞƌ
ƉůĂŶƚŝŶŐĂƌĞĂƐĂƌĞƉƌŽƉŽƐĞĚĂŶĚĂƉŽĞƌƚŝŽŶŽĨƚŚĞƐŝƚĞǁŝůůƌĞŵĂŝŶƵŶƉĂǀĞĚ͘

What land use-based risk category is applicable?

L

M

H

If M or H, what pretreatment and source isolation BMPs have been considered and are proposed
(describe all):
7

8

Berming and separate storm drain catchment facilities are employed to isolate spill and prevent
runoff tributary to the proposed gas pump area and car wash facility to flow away from these
facilities and into infiltration BMPs. Sand-Oil separators will be used to pretreat runoff from
these areas before it can be discharges to the sanitary sewer system. This collection system is
to be separate from the on-site storm drain system.
What minimum separation to mounded seasonally high
groundwater applies to the proposed BMP?
See Section VIII.2 (circle one)

5 ft

10 ft

Provide rationale for selection of applicable minimum separation to seasonally high mounded
groundwater:
9

The proposed Infiltration BMPs do not inject water below the subsurface and do not receive runoff
from land use activities that pose a significant contamination risk (i.e., gas pumps, car wash
facilities).

10

What is separation from the infiltrating surface to seasonally
high groundwater?

SHGWT

ϯϬ

ft

11

What is separation from the infiltrating surface to mounded
seasonally high groundwater?

Mounded
SHGWT

ϮϬ

ft

Describe assumptions and methods used for mounding analysis:

12

13

Assumptions are based on existing groundwater depth information in the Geotechnical study as
well as average fluctuation data from OCWD for the project site. Worst case projections based
on similar examples with BMP surface area in the range of 4,000 s.f. and an infiltration rate of
0.85 in/hr were used to estimate a mounding height of 10ft.

Is the site within a plume protection boundary (See Figure
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Worksheet I: Summary of Groundwater-related Feasibility Criteria
VIII.2)?
14

Is the site within a selenium source area or other natural
plume area (See Figure VIII.2)?

Y

N

N/A

15

Is the site within 250 feet of a contaminated site?

Y

N

N/A

If site-specific study has been prepared, provide citation and briefly summarize relevant findings:

16

Groundwater Level is > 50 ft Below Surface Based on Geotechnical Report. Depth to Groundwater
does not Constrain Infiltration.

17

Is the site within 100 feet of a water supply well, spring, septic
system?

18

Is infiltration feasible on the site relative to groundwaterrelated criteria?

Y

N
Y

N/A
N

Provide rationale for feasibility determination:

Several resources of information listed in the TGD point to the use of infiltration type systems being
feasible. Groundwater depth is reasonably deep, groundwater plumes were not found to be
present, and the type proposed only use the surface for infiltration rather than injection type
infiltration systems.

Note: if a single criterion or group of criteria would render infiltration infeasible, it is not
necessary to evaluate every question in this worksheet.
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GEOTRACKER SITE CONTAMINATION DATA
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Note: Data are not available for South Orange County at this time.
Source:
Sprotte, Fuller and Greenwood, 1980.
California Division of Mines and Geology;
California Geological Survey
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INF-3: Bioretention with no Underdrain
Bioretention stormwater treatment facilities are landscaped
shallow depressions that capture and filter stormwater
runoff. These facilities function as a soil and plant-based
filtration device that removes pollutants through a variety of
physical, biological, and chemical treatment processes. The
facilities normally consist of a ponding area, mulch layer,
planting soils, and plants. As stormwater passes down
through the planting soil, pollutants are filtered, adsorbed,
and biodegraded by the soil and plants. For areas with low
permeability native soils or steep slopes, bioretention areas
can be designed with an underdrain system that routes the
treated runoff to the storm drain system rather than
depending entirely on infiltration.

Also known as:
¾ Rain gardens
¾ Infiltration planter

Bioretention
Source: Geosyntec Consultants

Feasibility Screening Considerations
x

Bioretention with no underdrains shall pass infiltration infeasibility screening criteria to be
considered for use.

Opportunity Criteria
x

Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders,
and road medians.

x

Drainage area is ≤ 5 acres, preferrably ≤ 1 acre.

x

Area available for infiltration.

x

Soils are adequate for infiltration or can be amended to improve infiltration capacity. Site slope is
less than 15 percent.

OC-Specific Design Criteria and Considerations

□

Placement of BMPs should observe geotechnical recommendations with respect to geological
hazards (e.g. landslides, liquefaction zones, erosion, etc.) and set-backs (e.g., foundations,
utilities, roadways, etc.)

□

Depth to mounded seasonally high groundwater shall not be less than 5 feet.

□

If sheet flow is conveyed to the treatment area over stabilized grassed areas, the site must be
graded in such a way that minimizes erosive conditions; sheet flow velocities should not exceed
1 foot per second.

□
□
□
□

Ponding depth should not exceed 18 inches; fencing may be required if ponding depth exceeds
6 inches to mitigate the risk of drowning.
Planting/storage media shall be based on the recommendations contained in MISC-1:
Planting/Storage Media
The minimum amended soil depth is 1.5 feet (3 feet is preferred).
The maximum drawdown time of the planting soil is 48 hours.
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□

Infiltration pathways may need to be restricted due to the close proximity of roads, foundations,
or other infrastructure. A geomembrane liner, or other equivalent water proofing, may be placed
along the vertical walls to reduce lateral flows. This liner should have a minimum thickness of
30 mils.

□

Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil
conditions for 48 hours; native plant species and/or hardy cultivars that are not invasive and do
not require chemical fertilizers or pesticides should be used to the maximum extent feasible.
The bioretention area should be covered with 2-4 inches (average 3 inches) of mulch at startup
and an additional placement of 1-2 inches of mulch should be added annually.

□
□
□
□

An optional gravel drainage layer may be installed below planting media to augment storage
volume.
An overflow device is required at the top of the ponding depth.
Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at
basin inlet to prevent erosion.

Simple Sizing Method for Bioretention with no Underdrain
If the Simple Design Capture Volume Sizing Method described in Appendix III.3.1 is used to size a
bioretention area with underdrains, the user calculates the DCV and designs the system with geometry
required to draw down the DCV in 48 hours. The sizing steps are as follows:
Step 1: Determine the Bioretention Design Capture Volume
Calculate the DCV using the Simple Design Capture Volume Sizing Method described in Appendix
III.3.1.
Step 2: Determine the 48-hour Ponding Depth
The depth of effective storage depth that can be drawn down in 48 hours can be calculated using the
following equation:
d48 = KDESIGN × 4
Where:
d48 = bioretention 48-hour effective depth, ft
KDESIGN = bioretention design infiltration rate, in/hr (See Appendix VII)
This is the maximum effective depth of the basin below the overflow device to achieve drawdown in 48
hours. Effective depth includes ponding water and media/aggregate pore space.
Step 3: Design System Geometry to Provide d48
Design system geometry such that
d48 ≥ dEFFECTIVE = (dP + nMdM + nGdG)
Where:
d48 = depth of water that can drain in 48 hours
dEFFECTIVE = total effective depth of water stored in bioretention area, ft
dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)
nM = bioretention media porosity
dM = bioretention media depth, ft
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nG = bioretention gravel layer porosity; 0.35 may be assumed where other information is not available
dG = bioretention gravel layer depth, ft
Step 4: Calculate the Required Infiltrating Area
The required infiltrating area (i.e. measured at the media surface) can be calculated using the following
equation:
A = DCV / dEFFECTIVE
Where:
A = required infiltrating area, sq-ft (measured as the media surface area)
DCV = design capture volume, cu-ft (see Step 1)
dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)
This does not include the side slopes, access roads, etc. which would increase bioretention footprint.
Capture Efficiency Method for Bioretention with no Underdrain
If BMP geometry has already been defined and deviates from the 48 hour drawdown time, the designer
can use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix
III.3.2) to determine the fraction of the DCV that must be provided to manage 80 percent of average
annual runoff volume. This method accounts for drawdown time different than 48 hours.
Step 1: Determine the drawdown time associated with the selected basin geometry
DD = (dEFFECTIVE / KDESIGN) × 12 in/ft
Where:
DD = time to completely drain infiltration basin ponding depth, hours
dEFFECTIVE ≤ (dP + nMdM + nGdG)
dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)
nM = bioretention media porosity
dM = bioretention media depth, ft
nG = bioretention gravel layer porosity; 0.35 may be assumed where other information is not
available
dG = bioretention gravel layer depth, ft
KDESIGN = basin design infiltration rate, in/hr (See Appendix VII)
Step 2: Determine the Required Adjusted DCV for this Drawdown Time
Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2)
to calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual
stormwater runoff volume based on the basin drawdown time calculated above.
Step 4: Check that the Bioretention Effective Depth Drains in no Greater than 96 Hours
DD = (dEFFECTIVE / KDESIGN) × 12
Where:
DD = time to completely drain bioretention facility, hours
dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)
KDESIGN = basin design infiltration rate, in/hr (See Appendix VII)
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If DDALL is greater than 96 hours, adjust bioretention media depth and/or gravel layer depth until DD is
less than 96 hours. This duration is based on preventing extended periods of saturation from causing
plant mortality.
Step 5: Determine the Basin Infiltrating Area Needed
The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using
the following equation:
A = DCV/ dEFFECTIVE
Where:
A = required infiltrating area, sq-ft (measured at the media surface)
DCV = design capture volume, adjusted for drawdown time, cu-ft (see Step 1)
dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)
This does not include the side slopes, access roads, etc. which would increase bioretention footprint. If
the area required is greater than the selected basin area, adjust surface area or adjust ponding depth and
recalculate required area until the required area is achieved.
Configuration for Use in a Treatment Train
x

Bioretention areas may be preceeded in a treatment train by HSCs in the drainage area, which
would reduce the required volume of the bioretention cell.

x

Bioretention areas can be incorporated in a treatment train to provide enhanced water quality
treatment and reductions in runoff volume and rate. For example, runoff can be collected from a
roadway in a vegetated swale that then flows to a bioretention area. Similarly, bioretention could
be used to manage overflow from a cistern.

Additional References for Design Guidance
x

CASQA BMP Handbook for New and Redevelopment:
http://www.cabmphandbooks.com/Documents/Development/TC-32.pdf

x

SMC LID Manual (pp 68):
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf

x

Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5:
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf

x

San Diego County LID Handbook Appendix 4 (Factsheet 7):
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf

x

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4.
http://www.laschools.org/employee/design/fs-studies-andreports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-optred.pdf?version_id=76975850
County of Los Angeles Low Impact Development Standards Manual, Chapter 5:
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf
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INF-4: Bioinfiltration Fact Sheet

Also known as:
¾ Rain gardens
¾ Infiltration planter

Bioinfiltration facilities are designed for partial infiltration of
runoff and partial biotreatment. These facilities are similar to
bioretention devices with underdrains but they include a
raised underdrain above a gravel sump designed to facilitate
infiltration. These facilities can be used in areas where there
are no hazards associated with infiltration, but infiltration of
the full DCV may not be feasible due to low infiltration rates
or high depths of fill. These facilities may not result in
retention of the full DCV but they can be used to achieve the
maximum feasible infiltration and ET.

Bioretention

Feasibility Screening Considerations

Source: Geosyntec Consultants

x

Bioinfiltration shall pass infeasibility screening criteria for
infiltration BMPs (TGD Section 2.4.2.4) to be considered for use.

x

Infiltration rates are allowed to be less than 0.3 inches per hour.

Opportunity Criteria
x

Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders,
and road medians.

x

Drainage area is ≤ 5 acres, preferrably ≤ 1 acre.

x

Area is available for infiltration.

x

Site slope is less than 15 percent.

OC-Specific Design Criteria and Considerations

□

Placement of BMPs should observe geotechnical recommendations with respect to geological
hazards (e.g. landslides, liquefaction zones, erosion, etc.) and set-backs (e.g., foundations,
utilities, roadways, etc.)

□

Depth to mounded seasonally high groundwater shall not be less than 5 feet.

□

If sheet flow is conveyed to the treatment area over stabilized grassed areas, the site must be
graded in such a way that minimizes erosive conditions; sheet flow velocities should not exceed
1 foot per second.

□
□
□
□
□

Ponding depth should not exceed 18 inches; fencing may be required if ponding depth exceeds
6 inches to mitigate the risk of drowning.
Planting/storage media shall be based on the recommendations contained in MISC-1:
Planting/Storage Media
The minimum amended soil depth is 1.5 feet (3 feet is preferred).
The depth of gravel below the underdrain elevation must be designed so that the effective depth
that would infiltrate in 48 hours is stored in the gravel layer.
Underdrain should be placed at the top of the gravel drainage layer to facilitate infiltration.
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XIV.2. Miscellaneous BMP Design Element Fact Sheets (MISC)
MISC-1: Planting/Storage Media
Planting and storage media is a critical design element for
several common BMP types, including bioretention,
bioinfiltration, swales, filter strips, and greenroofs. This
fact sheet is intended to be used as referenced from these
fact sheets.

Also known as:
¾ Bioretention soil media
(BSM)

General Design Criteria
x

Planting/storage media should be designed to achieve
the long term hydraulic design requirements associated
with the design of the facility (i.e., design Ksat).

x

The planting media shall be designed to address
pollutants of concern at the design hydraulic capacity.

x

Bioretention soil shall also support vigorous plant growth.

x

Planting media should consist of 60 to 80% fine sand
and 20 to 40% compost.

x

Planting media for projects draining to nutrient sensitive receiving water should adhere to
recommendations for nutrient sensitive planting media provided below.

Street-end biofiltration with
planting/storage media
Source: City of Portland

Sand
x

Sand should be free of wood, waste, coating such as clay, stone dust, carbonate, etc., or any
other deleterious material. All aggregate passing the No. 200 sieve size should be non-plastic.
Sand for bioretention should be analyzed by an accredited lab using #200, #100, #40, #30, #16,
#8, #4, and 3/8 sieves (ASTM D 422 or as approved by the local permitting authority) and meet
the following gradation (Note: all sands complying with ASTM C33 for fine aggregate comply with
the gradation requirements below):
% Passing (by weight)
Sieve Size (ASTM D422)

Minimum

Maximum

3/8 inch

100

100

#4

90

100

#8

70

100

#16

40

95

#30

15

70

#40

5

55

#100

0

15

#200

0

5
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x

Note: the gradation of the sand component of the media is believed to be a major factor in the
hydraulic conductivity of the media mix. If the desired hydraulic conductivity of the media cannot
be achieved within the specified proportions of sand and compost (#2), then it may be necessary
to utilize sand at the coarser end of the range specified in the table above (“minimum” column).

Compost
Compost should be a well decomposed, stable, weed free organic matter source derived from waste
materials including yard debris, wood wastes, or other organic materials not including manure or
biosolids meeting standards developed by the US Composting Council (USCC). The product shall be
certified through the USCC Seal of Testing Assurance (STA) Program (a compost testing and
information disclosure program). Compost quality should be verified via a lab analysis to be:
x

Feedstock materials shall be specified and include one or more of the following: landscape/yard
trimmings, grass clippings, food scraps, and agricultural crop residues.

x

Organic matter: 35-75% dry weight basis.

x

Carbon and Nitrogen Ratio: 15:1 < C:N < 25:1

x

Maturity/Stability: shall have dark brown color and a soil-like odor. Compost exhibiting a sour or
putrid smell, containing recognizable grass or leaves, or is hot (120 F) upon delivery or rewetting
is not acceptable.

x

Toxicity: any one of the following measures is sufficient to indicate non-toxicity:
o

NH4:NH3 < 3

o

Ammonium < 500 ppm, dry weight basis

o

Seed Germination > 80% of control
Plant trials > 80% of control

o
®

x

Solvita > 5 index value

x

Nutrient content:
o

Total Nitrogen content 0.9% or above preferred

o

Total Boron should be <80 ppm, soluble boron < 2.5 ppm

x

Salinity: < 6.0 mmhos/cm

x

pH between 6.5 and 8 (may vary with plant palette)

x

Compost for bioretention should be analyzed by an accredited lab using #200, ¼ inch, ½ inch,
and 1 inch sieves (ASTM D 422 or as approved by the local permitting authority) and meet the
following gradation:
% Passing (by weight)
Sieve Size (ASTM D422)

Minimum

Maximum

1 inch

99

100

½ inch

90

100

¼ inch

40

90

#200

2

10
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x

Tests should be sufficiently recent to represent the actual material that is anticipated to be
delivered to the site. If processes or sources used by the supplier have changed significantly
since the most recent testing, new tests should be requested.

x

Note: the gradation of compost used in bioretention media is believed to play an important role in
the saturated hydraulic conductivity of the media. To achieve a higher saturated hydraulic
conductivity, it may be necessary to utilize compost at the coarser end of this range (“minimum”
column). The percent passing the #200 sieve (fines) is believed to be the most important factor in
hydraulic conductivity. In addition, a coarser compost mix provides more heterogeneity of the
bioretention media, which is believed to be advantageous for more rapid development of soil
structure needed to support health biological processes. This may be an advantage for plant
establishment with lower nutrient and water input.

Mulch
x

Planting area should generally be covered with 2 to 4 inches (average 3 inches) of mulch at the
start and an additional placement of 1 to 2 inches of mulch should be added annually. The
intention is that to help sustain the nutrient levels, suppress weeds, retain moisture, and maintain
infiltration capacity.

x

For nutrient-sensitive planting/storage media design, inorganic mulch such as gravel, may be
used.

Planting/Storage Media Design for Nutrient Sensitive Receiving Waters
Where the BMP discharges to receiving waters with nutrient impairments or nutrient TMDLs, the planting
media placed should be designed with the specific goal of minimizing the potential for initial and long
term leaching of nutrients from the media.
x

x

In general, the potential for leaching of nutrients can be minimized by:
o

Utilizing stable, aged compost (as required of media mixes under all conditions).

o

Utilizing other sources of organic matter, as appropriate, that are safe, non-toxic, and have
lower potential for nutrient leaching than compost.

o

Reducing the content of compost or other organic material in the media mix to the minimum
amount necessary to support vigorous plant growth and healthy biological processes.

A landscape architect should be consulted to assist in the design of planting/storage media to
balance the interests of plant establishment, water retention capacity (irrigation demand), and the
potential for nutrient leaching. The following practices should be considered in developing the
media mix design:
o

The actual nutrient content and organic content of the selected compost source should
be considered when specifying the proportions of compost and sand. The compost
specification allows a range of organic content over approximately a factor of 2 and
nutrient content may vary more widely. Therefore determining the actual organic content
and nutrient content of the compost expected to be supplied is important in determining
the proportion to be used for amendment.

o

A commitment to periodic soil testing for nutrient content and a commitment to adaptive
management of nutrient levels can help reduce the amount of organic amendment that
must be provided initially. Generally, nutrients can be added planting areas through the
addition of organic mulch, but cannot be removed.

o

Plant palettes and the associated planting mix should be designed with native plants
where possible. Native plants generally have a broader tolerance for nutrient content, and
can be longer lived in leaner/lower nutrient soils. An additional benefit of lower nutrient
levels is that native plants will generally have less competition from weeds.
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o

Nutrients are better retained in soils with higher cation exchange capacity (CEC). CEC
can be increased through selection of organic material with naturally high CEC, such as
peat, and/or selection of inorganic material with high CEC such as some sands or
engineered minerals (e.g., low P-index sands, zeolites, rhyolites, etc). Including higher
CEC materials would tend to reduce the net leaching of nutrients.

o

Soil structure can be more important than nutrient content in plant survival and biologic
health of the system. If a good soil structure can be created with very low amounts of
compost, plants survivability should still be provided. Soil structure is loosely defined as
the ability of the soil to conduct and store water and nutrients as well as the degree of
aeration of the soil. While soil structure generally develops with time, planting/storage
media can be designed to promote earlier development of soil structure. Soil structure is
enhanced by the use of amendments with high hummus content (as found in well-aged
organic material). In addition, soil structure can be enhanced through the use of
compost/organic material with a distribution of particle sizes (i.e., a more heterogeneous
mix). Finally, inorganic amendments such as polymer beads may be useful for promoting
aeration and moisture retention associated with a good soil structure. An example of
engineered soil to promote soil structure can be found here:
http://www.hort.cornell.edu/uhi/outreach/pdfs/custructuralsoilwebpdf.pdf

o

x

Younger plants are generally more tolerant of lower nutrient levels and tend to help
develop soil structure as they grow. Starting plants from smaller transplants can help
reduce the need for organic amendments and improve soil structure. The project should
be able to accept a plant mortality rate that is somewhat higher than starting from larger
plants and providing high organic content.

With these considerations, it is anticipated that less than 10 percent compost amendment could
be used, while still balancing plant survivability and water retention.

We wish to express our gratitude to following individuals for their feedback on the design of
planting/storage media for nutrient sensitive receiving waters in Southern California.
Deborah Deets, City of Los Angeles Bureau of Sanitation
Drew Ready, LA and San Gabriel Rivers Watershed Council
Rick Fisher, ASLA, City of Los Angeles Bureau of Engineering
Dr. Garn Wallace, Wallace Laboratories
Glen Dake, GDML
Jason Schmidt, Tree People
The guidance provided herein does not reflect the individual opinions of any individual listed above and
should not be cited or otherwise attributed to those listed.
Selecting Plants for Planting/Storage Media
x

Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil
conditions for 48 to 96 hours.

x

It is recommended that a minimum of three types of tree, shrubs, and/or herbaceous groundcover
species be incorporated to protect against facility failure due to disease and insect infestations of
a single species.

x

Native plant species and/or hardy cultivars that are not invasive and do not require chemical
inputs should be used to the maximum extent feasible.
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□

Infiltration pathways may need to be restricted due to the close proximity of roads, foundations,
or other infrastructure. A geomembrane liner, or other equivalent water proofing, may be placed
along the vertical walls to reduce lateral flows. This liner should have a minimum thickness of
30 mils.

□

Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil
conditions for 48 hours; native plant species and/or hardy cultivars that are not invasive and do
not require chemical fertilizers or pesticides should be used to the maximum extent feasible

□
□
□
□
□

The bioinfiltration area should be covered with 2-4 inches (average 3 inches) of mulch at startup
and an additional placement of 1-2 inches of mulch should be added annually.
An overflow device is required at the top of the ponding depth.
Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at
basin inlet to prevent erosion.
Planting/storage media shall be based on the recommendations contained in MISC-1:
Planting/Storage Media
Ponding area side slopes shall be 3H:1V.

Simple Sizing Method for Bioinfiltration
If the Simple Design Capture Volume Sizing Method described in Appendix III.3.1 is used to size a
bioinfiltration facility, the user selects the basin geometry and then determines the volume retained. The
sizing steps are as follows:
Step 1: Select Bioinfiltration Geometry
Determine the desired ponding depth (not to exceed 1.5 ft), gravel depth, surface area, and media
saturated hydraulic conductivity. A target media hydraulic conductivity of 5 inches per hour is
recommended.
Step 2: Verify that the Ponding Depth will Draw Down within 48 Hours
The ponding area drawdown time can be calculated using the following equation:
DDP = (dP / KMEDIA) × 12
Where:
DDP = time to drain ponded water, hours
dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)
KMEDIA = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a
factor of safety of 2; KMEDIA of 2.5 in/hr should be used as a default unless other information is
available to support an alternative value.)
If the drawdown time exceeds 48 hours, adjust ponding depth and/or media filter rate until 48 hour
drawdown time is achieved.
Step 3: Verify That Gravel Depth is Designed for 48 Hour Drawdown
In order to demonstrate that bioinfiltration systems have been designed to achieve the maximum feasible
retention (See Appendix XI), the gravel depth below the underdrains must be designed with a thickness
such that it draws down in 48 hours.
DDG = ((dG × nG) / KDESIGN) × 12
Where:
DDG = time to drain gravel layer, hours
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nG = bioretention gravel layer porosity; 0.35 may be assumed where other information is not available
dG = bioretention gravel layer depth, ft
KDESIGN = bioretention design infiltration rate, in/hr (See Appendix VII)
If DDG is less than 48 hours, adjust dG until DDG is at least 48 hours or greater.
Step 4: Determine the BMP Area Needed
The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using
the following equation:
A = DCV/ dEFFECTIVE
Where:
A = required infiltrating area, sq-ft (measured at the media surface)
DCV = design capture volume, cu-ft (see Step 1)
dEFFECTIVE = total effective depth of water stored in bioretention area, ft
dEFFECTIVE = (dP + nMdM + nGdG)
dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)
nM = bioretention media porosity
dM = bioretention media depth, ft
nG = bioretention gravel layer porosity; 0.35 may be assumed where other information is not
available
dG = bioretention gravel layer depth, ft
This does not include the side slopes, access roads, etc. which would increase bioretention footprint.
If the area required is greater than the selected basin area, adjust surface area or adjust ponding
depth and recalculate required area until the required area is achieved.

Capture Efficiency Method for Bioinfiltration
Option 1: Accounting for Retention plus Biotreatment in Capture Efficiency Calculation
To size bioinfiltration facilities using the Capture Efficiency Method, the system should be divided into its
retention and biotreatment components and analyzed as a treatment train per instructions in Appendix
III.5 Sizing Approaches for Treatment Trains and Hybrid Systems.
x

Retention Storage: Water stored in gravel below underdrains.

x

Biotreatment Storage: Water stored in surface ponding and media pore space.

23

The retention component should be analyzed as the first component of the treatment train, and will yield a
capture efficiency that is used as an input to the biotreatment sizing approach.
The retention component should be sized such that the depth of gravel drains in 48 hours at the design
infiltration rate.

23

In South Orange County, the water stored in surface ponding and media pore space may not be less than 0.75 of
the remaining DCV that is not retained. This calculation must be checked if a capture efficiency-based method is
used. See Section III.7 and Worksheet SOC-1.
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Option 2: Sizing of Biotreatment Only; Presumptive Approach for Retention
Alternatively, bioinfiltration BMPs can be sized accounting for only the capture efficiency of the
biotreatment component (See BIO-1: Bioretention with Underdrains for sizing methods). The retention
component should be sized such that the depth of gravel drains in 48 hours or greater at the design
infiltration rate. This provides presumption that water is infiltrated without quantifying the volume that is
infiltrated. It is inherently a conservative sizing method.
Configuration for Use in a Treatment Train
x

Bioinfiltration areas are inherently a treatment train BMP because they include both retention and
biotreatment components.

x

Bioinfiltration areas may be preceded in a treatment train by HSCs in the drainage area, which
would reduce the required volume of the bioretention cell.

x

Bioinfiltration areas can be incorporated in a treatment train to provide enhanced water quality
treatment and reductions in runoff volume and rate.

Additional References for Design Guidance
x

CASQA BMP Handbook for New and Redevelopment:
http://www.cabmphandbooks.com/Documents/Development/TC-32.pdf

x

SMC LID Manual (pp 68):
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf

x

Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5:
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf

x

San Diego County LID Handbook Appendix 4 (Factsheet 7):
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf

x

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-andreports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-optred.pdf?version_id=76975850

x

County of Los Angeles Low Impact Development Standards Manual, Chapter 5:
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf

XIV-35

December 20, 2013

Conceptual
Priority Project Water Quality Management Plan (WQMP)

Anaheim 7‐Eleven

Appendix E
Geotechnical Report

Golcheh Group

Section VII

September 13, 2019
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Mr. Max Antono
The Altum Group
73-710 Fred Waring Drive
Suite 219
Palm Desert, California 92260

Subject:

Geotechnical and Geologic Hazard Evaluation
7-Eleven Convenience Store
East Ball Road and Sunkist Street
Anaheim, California

Dear Mr. Antono,
We are pleased to submit our Geotechnical and Geologic Hazard Evaluation in support of the Initial
Study/Mitigated Negative Declaration for construction of the 7-Eleven Convenience store at the corner of
East Ball Road and Sunkist Street in Anaheim, California. This report identifies geotechnical and geologic
hazards that have the potential to affect the Project.
Respectfully submitted,
THE BODHI GROUP, INC.

Lee Vanderhurst, P.G.
Senior Geologist

Distribution:

Sree Gopinath
Principal Engineer
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EXECUTIVE SUMMARY
This Geotechnical and Geologic Hazard Evaluation (Study) identifies geotechnical and geologic hazards
that could have potentially adverse effects on the proposed 7-Eleven Convenience Store to be located on
the northeast corner of Ball Road and Sunkist Street, Anaheim, California (Study Area). For this study,
we reviewed relevant geologic maps and planning documents published by the City of Anaheim and the
County of Orange. In-house resources were also researched. Please note that this evaluation is not
intended for design or construction and is being performed to support the Initial Study/Mitigated Negative
Declaration document for construction of the 7-Eleven Store.
A summary of the geology and geologic hazards is provided below.
•

The geologic units in the Study Area consists of fill and Quaternary Alluvium. The alluvial deposits
are underlain at depth by Tertiary-age sedimentary rock. Documentation of the fill compaction was
not found in our Study. Accordingly, the fill may require removal and recompaction beneath
settlement sensitive improvements. The alluvium is up to 1,400 feet thick in the vicinity and are
moderately consolidated however, near the existing ground surface they can be soft and may need
remedial earthwork to support structures.

•

The Study Area is not underlain by an Alquist Priolo Special Studies Zone or known potentially
active faults. The closest known active faults are the Whittier-Elsinore fault zone (located
approximately 7.5 miles northeast of the Study Area) and the Newport Inglewood fault zone (located
about 12 miles southwest of the Study Area). The Study Area, like the rest of Orange County, is in a
region of local and regional active faults and will be subject to strong ground motion in the event of
an earthquake on these faults.

•

Liquefaction occurs in soft, saturated soil during moderate to severe ground shaking during
earthquakes. According to City of Anaheim maps, the Study Area is not in an area with a potential for
liquefaction. Site specific geotechnical investigations in the area indicate post liquefaction differential
settlement to be less than ¼-inch.

•

The Study Area is situated in Flood Hazard Zone X which has a low probability for flooding
(1% annual chance flood with average depth of less than 1 foot). The Study Area is also located
within a dam inundation zone. In the event of an upstream dam failure, flooding could occur in the
Study Area.

•

Tsunami events caused by large offshore earthquakes or submarine landslides or seiches (waves
within enclosed bodies of water) will not affect the Study Area due to the elevation above sea level
and the freeboard of flood basins (enclosed bodies of water) located nearby.

•

Landslide hazards have not been mapped in or in the immediate vicinity of the Study Area. The
absence of steep or high slopes precludes landslides.

•

Most of the Study Area is blanketed with soils that range from low to non-expansive in nature.

•

Potentially corrosive soils are not common in the area.

•

Infiltration rates will be affected by the site-specific soil conditions. In general, the soils described in
the general vicinity should allow stormwater infiltration.

The geologic hazards identified above can be mitigated through engineering design in accordance with
established State of California, Orange County and City of Anaheim requirements and codes.
Geotechnical investigations are recommended to support the design and construction of the convenience
store.
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INTRODUCTION

The Bodhi Group has completed a Geotechnical and Geologic Hazards Study (Study) of the northeast
corner of Ball Road and Sunkist Street in Anaheim, California (Study Area, Figure 1). This report
presents the results of our “desktop” evaluation of the geotechnical and geologic hazards potentially
affecting the Study Area. The purpose of our evaluation was to identify geotechnical and geologic
conditions or hazards that might affect development of the planned 7-Eleven Convenience Store on the
Study Area. No mapping, subsurface exploration or laboratory testing was performed for this Study. The
following services were provided.
•

Reviewed relevant published geologic information including State of California-issued geologic and
hazard maps, and the City of Anaheim General Plan.

•

Reviewed the Conceptual Site Plan for Site #1043146, by Core States Group, dated 2019.

•

Reviewed and summarized regional and local geology from publicly-available resources and
identified potential geotechnical and geologic hazards.

•

Researched other City and Orange County resources, historical aerial photographs, geotechnical and
geological hazards such as faulting, seismicity, and liquefiable soils.

•

Prepared this technical report that identifies geotechnical and geologic hazards. Included in this report
is a location map (Figure 1), a map of the regional and Study Area geology showing distribution of
surficial deposits and geologic units (Figure 2); and a map of nearby active faults (Figure 3).

1.1.

Significant Assumptions

Documentation and data provided by the client or from the public domain, and referred to in the
preparation of this study, are assumed to be complete and correct and have been used and referenced with
the understanding that the Bodhi Group assumes no responsibility or liability for their accuracy. The
conclusions contained herein are based upon such information and documentation. Because Study Area
conditions may change and additional data may become available, data reported and conclusions drawn in
this report are limited to current conditions and may not be relied upon on a significantly later date or if
changes have occurred in the Study Area.
Reasonable CEQA-level efforts were made during the Study to identify geologic hazards. “Reasonable
efforts” are limited to information gained from information readily-accessible to the public. Such methods
may not identify Study Area geologic or geotechnical issues that are not listed in these sources. In the
preparation of this report, the Bodhi Group has used the degree of care and skill ordinarily exercised by a
reasonably prudent environmental professional in the same community and in the same time frame given
the same or similar facts and circumstances. No other warranties are made to any third party, either
expressed or implied.
This evaluation is not intended to replace or supplement geotechnical investigations that are required for
design or construction of structures. Separate geotechnical investigations should be performed for the
design and construction of the 7-Eleven convenience store project.
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PROJECT LOCATION AND DESCRIPTION

The Study Area is approximately 0.5 acres and is located at the northeast corner of Ball Road and Sunkist
Street in Anaheim, California. (Latitude 33.818305 degrees, Longitude -117.880336 degrees). The Study
Area is currently occupied by a 16,500 -square foot, single story building and paved parking.
Topographically, the Study Area is relatively flat with elevations ranging from 180 feet to 174 feet from
east to west relative to the North American Vertical Datum of 1988. Figure 1 depicts the location of the
Study Area.
The planned project will include demolition of the existing building and construction of a 3,007-square
foot 7-Eleven Convenience Store, a canopy covered refueling station, and a 4,840-square foot car wash.
Underground tanks and utilities will also be constructed.
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HISTORY

Review of in-house aerial photographs indicate that between 1946 and 1972, the Study Area was used for
agriculture. Sometime before 1980, the area had been developed into residential apartment buildings and
single-family dwellings. The Study Area, however, remained vacant. There is a possibility that rough
grading for the southbound Orange Freeway exit to Ball Road may have resulted in fill being placed on
the Study Area. Between 1980 and 1995, the existing structure was constructed on the Study Area.
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GEOLOGY

The City of Anaheim is in the northern portion of the Peninsular Ranges Geomorphic Province of
California. The Peninsular Ranges encompass an area that roughly extends from the Transverse Ranges
and the Los Angeles Basin, south to the Mexican border, and beyond another approximately 800 miles to
the tip of Baja California (Harden, 1998). The geomorphic province varies in width from approximately
30 to 100 miles, most of which is characterized by northwest-trending mountain ranges separated by
subparallel fault zones. In general, the Peninsular Ranges are underlain by Jurassic-age metavolcanic and
metasedimentary rocks and by Cretaceous-age igneous rocks of the southern California batholith.
Geologic cover over the basement rocks in the northern portion of the province in Orange County
generally consists of Upper Cretaceous-, Tertiary-, and Quaternary-age sedimentary rocks. Figure 2,
Regional Geologic Map, shows the regional geology. The Study Area is located within the Central Block
of the Los Angeles Basin (Norris and Webb, 1990) which consists of an alluvial filled basin with a
13,000-foot thick accumulation of sediment.
Structurally, the Peninsular Ranges are traversed by several major active faults. The Whittier-Elsinore,
San Jacinto, and the San Andreas faults are major active fault systems located northeast of the Study Area
and the Newport-Inglewood fault located southwest of Anaheim and the Study Area. Major tectonic
activity associated with these and other faults within this regional tectonic framework is generally rightlateral strike-slip movement. These faults, as well as other faults in the region, have the potential for
generating strong ground motions in the Study Area. Figure 3, Regional Fault map shows the proximity
of the Study Area to nearby mapped Quaternary faults.
4.1.

Local Geology

The geologic units in the Study Area consists of fill and Quaternary Alluvium. Descriptions of the general
characteristics of these units are presented below.
•

Artificial fill – Fill associated with the existing development should be anticipated in the Study Area.
The fills are likely relatively shallow and scattered. They were probably used to create drainage to
street gutters, backfill of underground utility trenches and as pavement base. The fill is probably
composed of reused underlying natural soil and sediments (silty and clayey fine sand) and import
construction materials (gravel and pavement base course). Since no records of compaction were
found during this Study, the fills should be considered compressible under new foundation or
structural fill loads.

•

Quaternary Alluvium – The alluvium typically consists of moderately consolidated, clayey and silty
fine sand, coarse sand and gravel. These deposits typically can reach thicknesses of over 10,000 feet
but are likely less in the Study Area as evidenced by the Tertiary aged sediments underlying the
nearby hills to the east. Available geotechnical reports in the nearby vicinity (Leighton and
Associates, 2013) indicate that the upper portion of the deposits may be compressible and have
recommended remedial grading to create a compacted fill mat beneath buildings and structural loads.
Heavier structures may require deep foundations. The alluvium does not usually exhibit expansive
potential or corrosivity to steel and concrete. Where disturbed by demolition, the alluvium may
require recompaction.

4.2.

Local Structural Geology

The Older Alluvial Plain Deposits are relatively flat lying. There are no known active or potentially active
faults within or projecting into the Study Area or nearby vicinity.
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TECTONICS AND SEISMICITY

Anaheim is affected by the boundary between the North American and Pacific tectonic plates. The
boundary in southern California is characterized by a wide zone of predominantly northwest-striking,
right-slip faults that span Peninsular Range and offshore California Continental Borderland Province
(from the California continental slope to the coast). Movement on these faults is cut off by the Transverse
Ranges creating compression and resulting in thrust faulting. Some of these thrust faults underlie the
northern portion of the Los Angeles Basin. The earthquakes on the thrust faults are capable of causing
shaking in the Anaheim area. The most active nearby faults based on geodetic and seismic data are the
San Andreas, San Jacinto, Whittier-Elsinore, and Newport Inglewood faults. The active and potentially
active faults nearest to the Study Area are shown on Figure 3.
5.1.

Local and Regional Faults

Table 1 summarizes the local and regional fault characteristics for the active faults that will affect the
Study area. A Quaternary fault is defined by the State of California (California Geological Survey, 2018)
as a fault that shows evidence of movement in the last 1.6 million years. Quaternary (Holocene and
Pleistocene) faults can be classified as either active or potentially active faults. Active faults are those
Quaternary Holocene faults which have been shown to have ruptured in the last 11,000 years. Potentially
active faults are those Quaternary Pleistocene faults which have been shown to have ruptured during the
1.6 million years but not within the last 11,000 years. Potentially active faults have a much lower
probability for future activity than active faults. Earthquakes on the faults summarized in Table 1 below
will create ground shaking that can affect the study area.
Table 1 - Fault Characteristics for Active Faults in the Region

Fault Name
Whittier-Elsinore
Newport-Inglewood
Chino
San Jacinto
Southern San Andreas
Fault Zone

Approximate
Distance to Slip Rate
Study Area
(mm/yr)
(miles)
7.5
3.0
12
0.6
15
1.0
37
12.0
47

27

Fault
Length
(miles)

Estimated Magnitude
(Maximum Moment
Magnitude [Mw])

24
29
13
130

6.7
6.9
6.7
6.9

140

7.4

Table References USGS, 2009.
5.2.

Historical Earthquakes

There have been at least 12 earthquakes within 100 kilometers of the Study Area equal to or greater than
magnitude 6 since the early 1800’s. None of these earthquakes have caused any reported structural
damage in the City of Anaheim. An earthquake having a magnitude 6 or larger is possible on the active
faults closer to the Study Area which could cause damage (Ninyo and Moore, 2001).

8

Desktop Geotechnical Evaluation
East Ball Road and Sunkist Street, Anaheim, California
6.

September 13, 2019
Project No. 9135002

LANDSLIDES AND SLOPE STABILITY

The Study Area is relatively flat. Landslides and slope stability will not affect the Study Area.
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SOILS AND INFILTRATION

The soils at the site are a mix of silty fine sand, clayey sand, coarse sand and gravel (City of Anaheim,
2002) which suggest a moderate to high infiltration rate. Other factors should be considered in evaluating
storm water infiltration feasibility including lateral migration of water and groundwater mounding.
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HYDROGEOLOGY

Groundwater data for the Study Area is based on an Orange County Water District compilation of water
levels in 1997 (OCWD, 2015) which indicate the groundwater table is about 50 feet below existing
ground elevations at the site. Groundwater elevations will vary with seasonal rainfall and the amount of
water being captured by the recharge basins in the Santa Ana River channel northeast of the Study Area.
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DRAINAGE AND FLOODING

The Study Area is within FEMA Flood Zone “X” which indicates a low probability for flooding
(1% annual chance of flood with average depth of less than one foot) (City of Anaheim, 2004). Current
drainage in the Study area is by sheet flow from the northeast to the southwest corners of the property into
street gutters and storm drains.
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10. GEOLOGIC HAZARDS AND IMPACTS
This section identifies geologic hazards that may affect proposed development of the Study Area. These
hazards include earthquake shaking ground motion; liquefaction; seismically induced settlement; and
subsidence, and dam inundation flooding. These hazards can be mitigated through engineering
improvements (e.g., ground improvement, ground restraints, or appropriate structure foundation).
Site-specific geotechnical investigations should be performed to evaluate the appropriate mitigation
measure or combination of measures.
10.1.

Seismicity and Ground Motion

An active fault is defined by the State Mining and Geology Board as one that has experienced surface
displacement within the Holocene epoch, i.e., during the last 11,000 years (California Geological Survey,
2018). The Study Area is subject to potential ground shaking caused by activity along faults located near
the Study Area.
Ground shaking during an earthquake can vary depending on the overall magnitude, distance to the fault,
focus of earthquake energy, and the type of geologic material underlying the area. The composition of
underlying soils, even those relatively distant from faults, can intensify ground shaking. Areas that are
underlain by bedrock tend to experience less ground shaking than those underlain by unconsolidated
sediments such as fill or unconsolidated alluvium.
As noted, the Study Area is subject to ground shaking hazards caused by earthquakes on regional active
faults. Based on a Probabilistic Seismic Hazards Ground Motion Interpolator provided by the American
Society of Civil Engineers (2018), the Study Area (Longitude -117.098107 Latitude 33.126892) is located
in a zone where the horizontal peak ground acceleration having a 10 percent probability of exceedance in
50 years is about 0.6 g (where g represents the acceleration of gravity).
10.2.

Ground Rupture

There are no known active or potentially active faults beneath or projecting into the Study Area. There are
no Alquist-Priolo Special Studies Zones on or projecting toward the Study Area.
10.3.

Liquefaction, Seismically Induced Settlement

Liquefaction is a phenomenon where the strength and stiffness of a soil is reduced by earthquake or other
rapid loading. The relatively rapid loss of soil shear strength during strong earthquake shaking results in
temporary, fluid-like behavior of the soil. Soil liquefaction causes ground failure that can damage roads,
pipelines, underground cables, and buildings with shallow foundations. Research and historical data
indicate that loose granular soils and non-plastic silts that are saturated by a relatively shallow
groundwater table are susceptible to liquefaction. For these reasons, there is a low potential for
liquefaction at the Study Area due to a deep groundwater table (i.e., at depths of approximately 50 feet).
The Study Area is not within a previously mapped Liquefaction Zone (City of Anaheim, 2004).
Among the potential hazards related to liquefaction are seismically induced settlement. Seismically
induced settlement is caused by the reduction of shear strength due to loss of grain-to-grain contact during
liquefaction and may result in dynamic settlement on the order of several inches to several feet. Other
factors such as earthquake magnitude, distance from the earthquake epicenter, thickness of the liquefiable
layers, and the fines content and particle sizes of the liquefiable layers will also affect the amount of
settlement. Geotechnical investigations in the nearby vicinity (Leighton and Associates, 2013) have found
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that seismically induced differential settlement of ¼-inch can be expected in soils similar to the materials
underlying the Study Area.
10.4.

Tsunamis, Seiches, and Dam Failure

A tsunami is a sea wave generated by a submarine earthquake, landslide, or volcanic action. The Study
Area’s elevation is too high to be affected by a tsunami. A seiche is a seismic wave in an enclosed body
of water such as a lake or bay. The Ball Road Basins, constructed in the Santa Ana River drainage, are
located about 1/3-mile northeast of the Study Area. Water levels are approximately 20 feet below the
surrounding ground surface which should be sufficient to prevent over-topping due to seiches.
An earthquake-induced dam failure or spillway failure on the Prado Dam could result in a severe flood
event. The Study Area is within a Dam Inundation Zone (City of Anaheim, 2004). The predicted flooding,
however, is 1 foot or less. The US Army Corp of Engineers is planning to raise the Prado Dam 20 feet
and improve the spillway which should reduce the potential for dam failure.
10.5.

Subsidence

Subsidence typically occurs when extraction of fluids (water or oil) cause the reservoir rock to
consolidate. Water extraction is minimal in the Study Area and the geologic materials area well
consolidated. Subsidence is not a hazard in the Study Area.
Settlement of unconsolidated soil (fill, weathered or disturbed Quaternary Alluvium) may occur locally
where new loads are imposed on previously uncompacted fill or unconsolidated alluvium.
10.6.

Infiltration

The soil under the Study Area will likely exhibit moderate to high infiltration rates. On-site storm water
infiltration facilities will need to account for variations in infiltration characteristics due to changes in soil
type.
10.7.

Expansive or Corrosive Soils

The soil in the Study Area is expected to have a low expansion potential and low corrosion potential (City
of Anaheim, 2004).
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11. IMPACT MITIGATION
The impacts summarized above may be mitigated through engineering improvements (e.g., ground
improvement, ground restraints, remedial grading or foundation design). Site specific geotechnical
investigations are required to recommend the appropriate mitigation measure(s).
11.1.

Seismicity and Ground Motion

The entire Study Area will be affected by seismicity and ground motion. Mitigation can be accomplished
by geotechnical and structural engineering design. Geotechnical investigations should be conducted in
accordance with local guidelines and State of California requirements. Most mitigation measures will
involve foundation design and/or ground improvement.
11.2.

Liquefaction, Seismically Induced Settlement

The Study Area may be susceptible to seismically induced settlement or post liquefaction settlement and
should be considered during design of structures. Mitigation can be accomplished by ground
improvement and/or foundation design. Geotechnical investigations should be conducted in accordance
with local guidelines and State of California requirements.
11.3.

Subsidence

Construction of improvements in areas underlain by alluvium or fill should be designed to withstand
settlement of unconsolidated soil. Geotechnical investigations for design of settlement resistant structures
should be conducted in accordance with local guidelines and State of California requirements. Mitigation
measures typically include ground improvement and/or foundation design.
11.4.

Corrosive Soil

Corrosive soil should be evaluated by a Corrosion Engineer for recommendations for soil replacement or
cathodic protection if needed.
11.5.

Infiltration

Infiltration potential should be evaluated in accordance with Orange County Technical Guidance
Document, (County of Orange, 2013).
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12. THRESHOLDS OF SIGNIFICANCE
In accordance with Appendix G of the CEQA Guidelines, the project will have significant effect on the
environment if:
G-1: Expose people to potential substantial adverse effects, including the risk of loss, injury or death
involving: a) fault rupture, b) seismic shaking, c) seismic ground failure, d) landsliding.
G-2: Result in substantial soil erosion or loss of top soil.
G-3: Be located in a geologic unit or soil that is unstable (landsliding, settlement, lateral spreading) or
that would become unstable as a result of the project.
G-4: Be located on expansive soil causing substantial risk to life or property.
G-5: Having soils incapable of supporting the use of septic tanks where sewers are not available.
12.1.

Threshold G-1 a) Fault Rupture

No significant effect. There are no known active or potentially active faults beneath or projecting into the
Study Area.
12.2.

Threshold G-1 b) Strong Seismic Ground Shaking

Less than significant effect. Construction of the structures, parking lots and underground utilities will be
required to use seismic resistant designs in accordance with California, County, and City standards and
codes.
12.3.

Threshold G-1 c) Seismic Ground Failure

Less than significant effect. Construction of structures, parking lots and underground utilities will be
required to use seismic resistant designs in accordance with California, County, and City standards and
codes.
12.4.

Threshold G-1 d) Seismic Induced Landsliding

Less than significant effect. The Study Area is level and no slopes are planned.
12.5.

Threshold G-2 Substantial Soil Erosion and Loss of Topsoil

Less than significant effect. The Study Area is covered in hardscape (pavement and buildings). The
proposed development will not alter the hardscape coverage. No soil will be exposed to erosion. Since
construction will be required to follow City and County standards and code that stipulate protection
against temporary and permanent erosion, the impact of erosion and loss of topsoil is less than significant.
12.6.

Threshold G-3 Unstable Soil (Landslide, Settlement, Lateral Spreading)

Landslide: Less than significant. Landslide prone geologic formations and tall, steep slopes are not
present in the Study Area.
Settlement: Less than significant. Construction of structures and other settlement prone improvements
will need to use designs resistant to passive and post liquefaction differential settlements in accordance
with California, County, and City codes and standards.
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Threshold G-4 Expansive Soil

Less than significant. Expansive soils are generally not present in the Study Area.
12.8.

Threshold G-5 Soil Unsuitable for Onsite Sewage Disposal Systems

Less than significant. Good infiltration characteristics and deep groundwater table may allow use of
on-Site storm water systems in the Study Area. Underground sewer systems are available for sewage
disposal.
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13. CONCLUSIONS
The conclusions from this Study are listed below.
•

There are no geologic hazards that cannot be avoided or addressed.

•

The proposed land uses are compatible with the known geologic hazards.
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14. LIMITATIONS
This report was prepared in general accordance with current guidelines and the standard-of-care exercised
by professionals preparing similar documents near the Study Area. No warranty, expressed or implied, is
made regarding the professional opinions presented in this document. As this report represents a review of
existing documentation on geotechnical conditions of the planning areas rather than in-depth on-site
investigation, it cannot account for variations in individual site conditions or changes to existing
conditions. Please also note that this document did not include an evaluation of environmental hazards.
The conclusions, opinions, and recommendations as presented in this document, are based on a desktop
analysis of data, some of which were obtained by others. It is our opinion that the data, as a whole,
support the conclusions and recommendations presented in the report.
The purpose of this study was to evaluate geologic and geotechnical conditions within the planning areas
to assist in the preparation of environmental impact documents for the project. Comprehensive
geotechnical evaluations, including subsurface exploration and laboratory testing, should be performed
prior to design and construction of structural improvements. Any future projects on individual sites in the
planning areas will require site-specific geotechnical studies as required by State and City regulations.
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I.

PURPOSE AND SCOPE

This report was prepared in support of the Anaheim 7-Eleven Entitlement package
application and Conceptual Water Quality Management Plan. The purpose of this report is
to discuss the existing drainage pattern and proposed drainage strategy for the project based
on County of Orange Local Drainage Manual requirements and size the on-site Infiltration
Storage BMPs based on the calculated Design Capture Volume (DCV) defined in the North
Orange County NPDES standards.
The proposed project is located on the northeast corner of E. Ball Road and Sunkist Street in
the City of Anaheim. The adjacent surrounding streets are existing and a public underground
storm drain and curb inlet are located on E. Ball Road along the project frontage. The
improvements include demolition of an existing 16,500 s.f. building and adjoining parking
lot, as well as construction of a car wash, 7-Eleven convenience store and covered gasoline
fueling station.

II.

DESIGN METHODOLOGY AND CALCULATIONS

The project site is developed in its current condition. Under the existing condition, storm
runoff surface flows across the site from the northeast toward the southwest and directly offsite onto E. Ball Road. The site will be 1.72 acres under the proposed condition. Proposed
site grading will be such that the northerly half of the site will tend to direct flows toward the
northwesterly side of the property while the southerly half of the site will surface drain in a
southwesterly direction.
All on-site surface runoff will be directed toward planter areas that will serve as shallow
BioRetention and BioInfiltration BMPs. These BMPs will be sized to store the Design
Capture Volume (DCV) defined as the 85th percentile, 24 hour storm event as required City
of Anaheim WQMP requirements where feasible. An 0.09 acre unpaved potion of the site
will be “self-retaining” and will be able to store the DCV volume tributary to its area without
the need to surface flow to a separate Biotreatment or BioInfiltration BMP.
According to City of Anaheim drainage standards, no surface flows generated during the
design storm event are permitted to flow over public sidewalks or driveways. Therefore, an
on-site private storm drain system will be designed to capture the peak flows generated
during the design storm per City of Anaheim drainage requirements and convey them to an
available public storm drain system. Since all surface flows are to be directed to
Biotreatment BMPs first, and only overflow generated during the design storm will be
collected by the on-site storm drain system, sizing of the private storm drain facilities to
collect design storm peak flows may be conservative. However, the on-site storm drain
system will be sized accordingly in adherence with City standards nonetheless.
Private project runoff that exits the site and enters the public storm drain system is conveyed
toward the west and into an Orange County Flood Control District (O.C.F.C.D.) Facility
(E12P01, per Orange County Drainage Facility Base Map, Sheet 14). An underground storm
drain facility E12P01 carries flows in a southerly direction, along State College Boulevard,
connecting to an O.C.F.C.D. underground channel (E12) which flows in a southerly direction
and empties into the Santa Ana River. According to the City of Anaheim Drainage Manual
for Private Drainage Facilities and Flatland Grading Procedures Exhibit C, all private storm
drain facilities with drainage areas less than 640 acres and tributary to the Santa River
watershed must be designed for the 25-year design storm frequency. Also, the site is design
to provide protection so that the storm waters generated during the 100 year design storm
frequency event can outlet the site providing a minimum freeboard of 1.0 feet in the event
that the on-site storm drain facilities are clogged and fail.
The proposed development also includes a car wash and gasoline fueling station. The
surfaces of the fueling station pad and the car was interior are “self-treating” areas in that the
site will be graded so that no storm runoff will be allowed to enter either of those surface
areas. Also, improvements will be designed so that no gasoline spills on the filling station
pad or water used in the car wash facility will be allowed to leave either area where they
could potentially co-mingle with storm flows. All surface drainage from the filling station
pad and car wash will be collected in an underground treatment system where flows will

ultimately be directed to the public sewer system. Storm water that lands on the canopy and
roof of these facilities will remain separate and be included in storage calculations for on-site
storm runoff.
A project geotechnical report is not available at this preliminary stage in this project, but will
be included in the final drainage report. Although available Orange County Infiltration Study
Maps showing NRCS Hydrologic Soils Groups show the project to be in an area where Soil
Group ‘A’ exist, the Hydrologic Soil Group for the purposes of this report are assumed to be
‘C’ since the existing site is developed and on-site soils are assumed to be overexcavated and
compacted.
Section III of this report provides calculations and data quantifying the DCV for six separate
on-site Drainage Management Areas (DMAs) (1.63 ac.) and the self-retaining area (0.09 ac.).
Flowrates generated during the 25 year storm event are calculated and tabulated in this report
for each DMA in order to quantify runoff at the point that it reaches the BMPs and drain
inlets. The area of the BMPs within each DMA are not included in these calculations as they
do not contribute to the peak runoff. The “self-retaining area” is an unpaved portion of the
proposed develop site located at the extreme east end of the site that will not generate surface
runoff as it will be designed to store the DCV tributary to its area within a shallow
depression (1” minimum, 4” maximum). See WQMP-Hydro Map included in the Appendix
portion of this report.
Section IV of this report provides Rational Method calculations quantifying 10 year, 25-year
and 100 year frequency peak flows generated on-site for both the existing and proposed
conditions. Rational Method calculations formed using Orange County Hydrology Manual
and the Study Form based on rainfall data from figure B-3 and the appropriate calculation
shown.
Section V of this report provides suggest inlet sizing data for grading design consideration
and Section VI discusses habitable building protection for storm waters generated during the
100 year frequency storm event.
DESIGN CRITERIA
The following parameters were used in the preparation of the calculations provided in this
report:






Percent Impervious (Existing)
Percent Impervious (Proposed)
Design Capture Storm Depth
Project Site Area
Point Precipitation Rainfall Data

83%
84%
0.90” O.C. TGD Figure XVI-1
1.72 Acres
O.C. Hydrology Manual (Fig. B-3)

III.

DESIGN CAPTURE VOLUME CALCULATIONS

The infiltration BMPs will be sized to store the Design Capture Volume (DCV) defined as
the 85th percentile, 24 hour storm event. The DCV is calculated as follows:
DCV = C X d X A X 43,560sf/ac X 1/12 in/ft
Where:
DCV = Design Capture Volume, cu.ft.
C = runoff coefficient = (0.75 X imp + 0.15)
imp = impervious fraction of drainage area
d = storm depth (inches)
A = tributary area
The DCV has been calculated for each individual on-site Subarea that drains into shallow
structural source control BioRetention or BioInfiltration Basin. The shallow BMPs have a
depth of 6” with 3:1 side slopes (See typical cross sections in the WQMP-Hydro Map
included in the Appendix portion of this report.)
The Preliminary Geotechnical Report for the project site indicates that infiltration rates on
site can be expected to be in the moderately high range with groundwater deeper than 50ft.
In the absence of site specific infiltration data, a relatively low infiltration rate of 0.3 in/hr is
assumed. Drawdown calculations provided in the Conceptual WQMP for this project are
applied to ponded water depth as well as poor space in the media and aggregate that make up
each BMP system.

IV. RATIONAL METHOD CALCULATIONS & O.C. STUDY FORM

EXISTING CONDITION
SUBAREA

AREA (SQ.FT.)

Q25 FLOWRATE (CFS)

E1

0.89

2.37

E2

0.52

1.60

E3

0.16

0.56

E4

0.17

0.65

PROPOSED CONDITION
SUBAREA

AREA

Q25
FLOWRATE
(CFS)

INLET 1

0.50

1.43

2’X2’ GRATED
SUMP

1.43

INLET 2

0.25

0.80

2’X2’ GRATED
SUMP

0.80

INLET 3

0.21

0.69

2’X2’ GRATED
SUMP

0.69

INLET 4

0.36

1.12

2’X2’ GRATED
SUMP

1.12

INLET 5

0.14

0.48

2’X2’ GRATED
SUMP

0.48

INLET 6

0.04

0.17

2’X2’ GRATED
SUMP

0.17

INLET TYPE

FLOWRATE
CAPTURED (CFS)

Alternatively, the Nyloplast 2ft x 2ft Adjustable Hood combination curb opening/grate inlet
offers a reduced footprint, is applicable to the curb adjacent design proposed for this project
and provides over 5 CFS of capacity assuming 0.4ft maximum head.
For private main line storm drains within private property, the minimum pipe diameter shall
be 12 inches and connections to existing catch basins in the City Right of Way shall be 15
inches. Sizing of on-site storm drain conduits will be provided during final design.

AREA-E1

t=10.5 min.
I=2.64 in/hr

AREA-E1

10.5 min.

AREA-E2

8.3 min.

AREA-E3

6.6 min.

AREA-E4

5.7 min.

2507 E. Ball Road, Anaheim, CA 92806
Existing OC Hydrology

June 1, 2020

RATIONAL METHOD STUDY FORM
ORANGE COUNTY
HYDROLOGY MANUAL
Area (Acres)
Concentration
Point
Subarea Total

Soil
Type

E1

0.89

0.89

C

E2

0.52

0.52

C

Page

STUDY NAME:
Anaheim 7‐Eleven
10 ‐ YEAR STORM RATIONAL METHOD STUDY
Dev.
Tt
Tc
I
Fm
Type
min.
min.
in./hr. in./hr.
10.5
Comm
10.5 2.65364 0.2125

Calculated by
JRB
Checked by
Q
Flow Path
Slope
Total
Length ft.
ft./ft.

0.2125 1.95535

527

0.0054

June 1, 2020
Hydraulics and
Notes
Subarea E1
0.000050 Q‐E1

0.2125 1.32156

281

0.0058

Subarea E2
0.000058 Q‐E2

Fm
avg.

8.3
Comm

8.3

3.03635 0.2125

6.6
E3

0.16

0.16

C

Comm

E4

0.17

0.17

C

Comm

Self Treating
Site Total

1.74

0.13
1.87

1 of 1

V
ft./sec.

6.6

3.46246 0.2125

0.2125 0.46799

170

0.0059

Subarea E3
0.000067 Q‐E3

5.7

3.76588 0.2125

0.2125 0.54367

130

0.0077

Subarea E4
0.000073 Q‐E4

5.7

Page 1

Orange County Rational Method Study Form.xlsx
Existing 10 yr

Existing 10 yr

Calculations

Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

June 1, 2020
E1
0.89
0.76
0.13
C
90
10.5
10.5
2.654
0.213
0.85
0.25
0.2125
0.9
1.955
527
0.0054
2.8458
0.000050
Figure B‐3
Years
2
5
10
25
50
100
Page 2

E2
0.52
0.44
0.08
C
90
8.3
8.3
3.036
0.213
0.85
0.25
0.2125
0.9
1.322
281
0.0058
1.6298
0.000058

E3
0.16
0.14
0.02
C
90
6.6
6.6
3.462
0.213
0.85
0.25
0.2125
0.9
0.468
170
0.0059
1.003
0.000067

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

E4
0.17
0.14
0.03
C
90
5.7
5.7
3.766
0.213
0.85
0.25
0.2125
0.9
0.544
130
0.0077
1.001
0.000073
Table C.2
Soil Gp.
A
B
C
D

Fp
0.4
0.3
0.25
0.2

2507 E. Ball Road, Anaheim, CA 92806
Existing OC Hydrology

June 1, 2020

RATIONAL METHOD STUDY FORM
ORANGE COUNTY
HYDROLOGY MANUAL
Area (Acres)
Concentration
Point
Subarea Total

Soil
Type

E1

0.89

0.89

C

E2

0.52

0.52

C

Page

STUDY NAME:
Anaheim 7‐Eleven
25 ‐ YEAR STORM RATIONAL METHOD STUDY
Dev.
Tt
Tc
I
Fm
Type
min.
min.
in./hr. in./hr.
10.5
Comm
10.5 3.16962 0.2125

Calculated by
JRB
Checked by
Q
Flow Path
Slope
Total
Length ft.
ft./ft.

0.2125 2.36865

527

0.0054

June 1, 2020
Hydraulics and
Notes
Subarea E1
0.000061 Q‐E1

0.2125 1.59507

281

0.0058

Subarea E2
0.000070 Q‐E2

Fm
avg.

8.3
Comm

8.3

3.62078 0.2125

6.6
E3

0.16

0.16

C

Comm

E4

0.17

0.17

C

Comm

Self Treating
Site Total

1.74

0.13
1.87

1 of 1

V
ft./sec.

6.6

4.12229 0.2125

0.2125 0.56301

170

0.0059

Subarea E3
0.000081 Q‐E3

5.7

4.47894 0.2125

0.2125 0.65277

130

0.0077

Subarea E4
0.000088 Q‐E4

5.7

Page 1

Orange County Rational Method Study Form.xlsx
Existing 25 yr

Existing 25 yr

Calculations

Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

June 1, 2020
E1
0.89
0.76
0.13
C
90
10.5
10.5
3.170
0.213
0.85
0.25
0.2125
0.9
2.369
527
0.0054
2.8458
0.000061
Figure B‐3
Years
2
5
10
25
50
100
Page 2

E2
0.52
0.44
0.08
C
90
8.3
8.3
3.621
0.213
0.85
0.25
0.2125
0.9
1.595
281
0.0058
1.6298
0.000070

E3
0.16
0.14
0.02
C
90
6.6
6.6
4.122
0.213
0.85
0.25
0.2125
0.9
0.563
170
0.0059
1.003
0.000081

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

E4
0.17
0.14
0.03
C
90
5.7
5.7
4.479
0.213
0.85
0.25
0.2125
0.9
0.653
130
0.0077
1.001
0.000088
Table C.2
Soil Gp.
A
B
C
D

Fp
0.4
0.3
0.25
0.2

2507 E. Ball Road, Anaheim, CA 92806
Existing OC Hydrology

June 1, 2020

RATIONAL METHOD STUDY FORM
ORANGE COUNTY
HYDROLOGY MANUAL
Area (Acres)
Concentration
Point
Subarea Total

Soil
Type

E1

0.89

0.89

C

E2

0.52

0.52

C

Page

STUDY NAME:
Anaheim 7‐Eleven
100 ‐ YEAR STORM RATIONAL METHOD STUDY
Dev.
Tt
Tc
I
Fm
Type
min.
min.
in./hr. in./hr.
10.5
Comm
10.5 4.04453 0.2125

Calculated by
JRB
Checked by
Q
Flow Path
Slope
Total
Length ft.
ft./ft.

0.2125 3.06946

527

0.0054

June 1, 2020
Hydraulics and
Notes
Subarea E1
0.000079 Q‐E1

0.2125 2.06638

281

0.0058

Subarea E2
0.000091 Q‐E2

Fm
avg.

8.3
Comm

8.3

4.62783 0.2125

6.6
E3

0.16

0.16

C

Comm

E4

0.17

0.17

C

Comm

Self Treating
Site Total

1.74

0.13
1.87

1 of 1

V
ft./sec.

6.6

5.27729 0.2125

0.2125 0.72933

170

0.0059

Subarea E3
0.000105 Q‐E3

5.7

5.73975 0.2125

0.2125 0.84567

130

0.0077

Subarea E4
0.000114 Q‐E4

5.7

Page 1

Orange County Rational Method Study Form.xlsx
Existing 100 yr

Existing 100 yr

Calculations

Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

June 1, 2020
E1
0.89
0.76
0.13
C
90
10.5
10.5
4.045
0.213
0.85
0.25
0.2125
0.9
3.069
527
0.0054
2.8458
0.000079
Figure B‐3
Years
2
5
10
25
50
100
Page 2

E2
0.52
0.44
0.08
C
90
8.3
8.3
4.628
0.213
0.85
0.25
0.2125
0.9
2.066
281
0.0058
1.6298
0.000091

E3
0.16
0.14
0.02
C
90
6.6
6.6
5.277
0.213
0.85
0.25
0.2125
0.9
0.729
170
0.0059
1.003
0.000105

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

E4
0.17
0.14
0.03
C
90
5.7
5.7
5.740
0.213
0.85
0.25
0.2125
0.9
0.846
130
0.0077
1.001
0.000114
Table C.2
Soil Gp.
A
B
C
D

Fp
0.4
0.3
0.25
0.2

AREA-P1

t=9.3 min.
I=2.84 in/hr

AREA-P1

9.3 min.

AREA-P2

7.7 min.

AREA-P3

7.5 min.

AREA-P4

8.1 min.

AREA-P5

6.8 min.

AREA-P6

5.0 min.

2507 E. Ball Road, Anaheim, CA 92806
Proposed OC Hydrology

May 31, 2020

RATIONAL METHOD STUDY FORM
ORANGE COUNTY
HYDROLOGY MANUAL
Area (Acres)
Concentration
Point
Subarea Total

Soil
Type

P1

0.5

0.5

C

P2

0.25

0.25

C

Page

STUDY NAME:
Anaheim 7‐Eleven
10 ‐ YEAR STORM RATIONAL METHOD STUDY
Dev.
Tt
Tc
I
Fm
Type
min.
min.
in./hr. in./hr.
9.3
Comm
9.3
2.84474 0.2075

Calculated by
JRB
Checked by
Q
Flow Path
Slope
Total
Length ft.
ft./ft.

0.2075 1.18676

370

0.005

May 31, 2020
Hydraulics and
Notes
Subarea P1
0.000054 Q‐P1

0.2075

220

0.005

Subarea P2
0.000061 Q‐P2

Fm
avg.

7.7
Comm

7.7

3.16974 0.2075

0.6665

7.5
P3

0.21

0.21

C

Comm

P4

0.36

0.36

C

Comm

P5

0.14

0.14

C

Comm

P6

0.04

0.04

C

Comm

Self Treating
Site Total

1.5

0.35
1.85

1 of 1

V
ft./sec.

7.5

3.2179

0.2075

0.2075 0.56897

205

0.005

Subarea P3
0.000062 Q‐P3

8.1

3.07908 0.2075

0.2075 0.93039

260

0.005

Subarea P4
0.000059 Q‐P4

6.8

3.40373 0.2075

0.2075 0.40273

160

0.005

Subarea P5
0.000066 Q‐P5

5

4.05951 0.2075

0.2075 0.13867

65

0.005

Subarea P6
0.000080 Q‐P6

8.1

6.8

5

Page 1

Orange County Rational Method Study Form.xlsx
Proposed 10 yr

Proposed 10 yr

Calculations

Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

May 31, 2020
P1
0.5
0.42
0.09
C
90
9.3
9.3
2.845
0.208
0.83
0.25
0.2075
0.9
1.187
370
0.005
1.85
0.000054
Figure B‐3
Years
2
5
10
25
50
100
Page 2

P2
0.25
0.21
0.04
C
90
7.7
7.7
3.170
0.208
0.83
0.25
0.2075
0.9
0.667
220
0.005
1.1
0.000061

P3
0.21
0.17
0.04
C
90
7.5
7.5
3.218
0.208
0.83
0.25
0.2075
0.9
0.569
205
0.005
1.025
0.000062

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

P4
0.36
0.30
0.06
C
90
8.1
8.1
3.079
0.208
0.83
0.25
0.2075
0.9
0.930
260
0.005
1.3
0.000059

P5
0.14
0.12
0.02
C
90
6.8
6.8
3.404
0.208
0.83
0.25
0.2075
0.9
0.403
160
0.005
0.8
0.000066
Table C.2
Soil Gp.
A
B
C
D

P6
0.04
0.03
0.01
C
90
5
5
4.060
0.208
0.83
0.25
0.2075
0.9
0.139
65
0.005
0.325
0.000080

Fp
0.4
0.3
0.25
0.2

2507 E. Ball Road, Anaheim, CA 92806
Proposed OC Hydrology

May 31, 2020

RATIONAL METHOD STUDY FORM
ORANGE COUNTY
HYDROLOGY MANUAL
Area (Acres)
Concentration
Point
Subarea Total

Soil
Type

P1

0.5

0.5

C

P2

0.25

0.25

C

Page

STUDY NAME:
Anaheim 7‐Eleven
25 ‐ YEAR STORM RATIONAL METHOD STUDY
Dev.
Tt
Tc
I
Fm
Type
min.
min.
in./hr. in./hr.
9.3
Comm
9.3
3.39499 0.2075

Calculated by
JRB
Checked by
Q
Flow Path
Slope
Total
Length ft.
ft./ft.

0.2075 1.43437

370

0.005

May 31, 2020
Hydraulics and
Notes
Subarea P1
0.000066 Q‐P1

0.2075 0.80333

220

0.005

Subarea P2
0.000074 Q‐P2

Fm
avg.

7.7
Comm

7.7

3.77787 0.2075

7.5
P3

0.21

0.21

C

Comm

P4

0.36

0.36

C

Comm

P5

0.14

0.14

C

Comm

P6

0.04

0.04

C

Comm

Self Treating
Site Total

1.5

0.35
1.85

1 of 1

V
ft./sec.

7.5

3.83456 0.2075

0.2075 0.68551

205

0.005

Subarea P3
0.000075 Q‐P3

8.1

3.67111 0.2075

0.2075 1.12221

260

0.005

Subarea P4
0.000072 Q‐P4

6.8

4.05322 0.2075

0.2075 0.48456

160

0.005

Subarea P5
0.000079 Q‐P5

5

4.82373 0.2075

0.2075 0.16618

65

0.005

Subarea P6
0.000095 Q‐P6

8.1

6.8

5
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Proposed 25 yr

Proposed 25 yr

Calculations

Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

May 31, 2020
P1
0.5
0.42
0.09
C
90
9.3
9.3
3.395
0.208
0.83
0.25
0.2075
0.9
1.434
370
0.005
1.85
0.000066
Figure B‐3
Years
2
5
10
25
50
100
Page 2

P2
0.25
0.21
0.04
C
90
7.7
7.7
3.778
0.208
0.83
0.25
0.2075
0.9
0.803
220
0.005
1.1
0.000074

P3
0.21
0.17
0.04
C
90
7.5
7.5
3.835
0.208
0.83
0.25
0.2075
0.9
0.686
205
0.005
1.025
0.000075

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

P4
0.36
0.30
0.06
C
90
8.1
8.1
3.671
0.208
0.83
0.25
0.2075
0.9
1.122
260
0.005
1.3
0.000072

P5
0.14
0.12
0.02
C
90
6.8
6.8
4.053
0.208
0.83
0.25
0.2075
0.9
0.485
160
0.005
0.8
0.000079
Table C.2
Soil Gp.
A
B
C
D

P6
0.04
0.03
0.01
C
90
5
5
4.824
0.208
0.83
0.25
0.2075
0.9
0.166
65
0.005
0.325
0.000095

Fp
0.4
0.3
0.25
0.2

May 31, 2020

Proposed 100 yr Calculations
Variable
A (ac)
Ai (ac)
Ap (ac)
Soil Type
Dev Type
Tt (min)
Tc (min)
I (in/hr)
Fm (in/hr)
ap
Fp
Fm Average
C
Q (cfs)
Length (ft)
Slope (ft/ft)
Height (ft)
V (fps)

Source
See Proposed Hydrology Map ‐ Total Area
Project Impervious Area
Project Pervious Area, [ Ap=A‐Ai ]
OCHM: Soil Map sheet A (per hydrology report reasoning ‐ type C)
Use K=value per OCHM, Figure D‐1 [ commercial=0.90 ]
per OCHM, Figure D‐1
per OCHM, Figure D‐1
per OCHM, Figure B‐3. See attached calculation [ I(t)=at^b ] (see below)
per OCHM, See attached ca lculation [ Fm=ap*Fp ]
per OCHM page C‐13. See attached calculation [ ap=Ai/At ]
per OCHM, table C.2 (see below)
Fm=Fm Average, per OCHM equation C.7 (page: C‐13), [ Fm=ap*Fp ]
per OCHM, equation D.4, [ C = 0.90 ], runoff coefficient
Q=value (I‐Fm)A, per OCHM equation D.4 [ Q=CIA, Q=C*(I‐Fm)A ]
Length of Drainage Flow, See Proposed Hydrology Map
Average slope, See Proposed Hydrology map, [ H/L ]
Difference in elevation, See Proposed Hydrology map
Mean Velocity, [ V=Q/A ]

P1
0.5
0.42
0.09
C
90
9.3
9.3
4.336
0.208
0.83
0.25
0.2075
0.9
1.858
370
0.005
1.85
0.000085
Figure B‐3
Years
2
5
10
25
50
100
Page 2

P2
0.25
0.21
0.04
C
90
7.7
7.7
4.831
0.208
0.83
0.25
0.2075
0.9
1.040
220
0.005
1.1
0.000096

P3
0.21
0.17
0.04
C
90
7.5
7.5
4.905
0.208
0.83
0.25
0.2075
0.9
0.888
205
0.005
1.025
0.000097

a
5.702
7.87
10.209
11.995
13.521
15.56

b
‐0.574
‐0.562
‐0.573
‐0.566
‐0.566
‐0.573

P4
0.36
0.30
0.06
C
90
8.1
8.1
4.693
0.208
0.83
0.25
0.2075
0.9
1.453
260
0.005
1.3
0.000093

P5
0.14
0.12
0.02
C
90
6.8
6.8
5.188
0.208
0.83
0.25
0.2075
0.9
0.628
160
0.005
0.8
0.000103
Table C.2
Soil Gp.
A
B
C
D

P6
0.04
0.03
0.01
C
90
5
5
6.187
0.208
0.83
0.25
0.2075
0.9
0.215
65
0.005
0.325
0.000124

Fp
0.4
0.3
0.25
0.2

V. INLET SIZING DATA
Inlet capacity and sizing data is provided for common foundry type grated inlet types placed
adjacent to curbs as well as Nyloplast type combination curb opening/grate inlets. The
maximum ponding in each case is assumed to be 0.4ft. Inlet type recommendations are
provided in this Preliminary Hydrologic Report for use in preparing the Preliminary Grading
Design. The actual type of inlet facility will be determine during final design and shown on
the Precise Grading Improvement Plan.

VI. HABITABLE STRUCTURES PROTECTION
The proposed on-site private storm drain design includes the use of storm drain inlets
designed to operate with a maximum ponding depth of 0.4’ in a sump condition. Assuming
that the proposed storm drain system fails due to clogging, ponding can be expected to occur
at driveway entrances where ridge lines are required based on City of Anaheim Grading
requirements and at each of the on-site storm drain inlet locations.
During a failure of the on-site storm drain system, ponding would reach a maximum
elevation of 102.0 at storm drain inlet 1 shown on the Anaheim 7-Eleven Hydrology Map
included in the Appendix of this report. The proposed habitable 7-Eleven building is
proposed to have a finish floor elevation of 103.10 providing 1.0 feet of freeboard.

VII APPENDIX – REFERENCE MATERIAL
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