South Shores Church Master Plan Preliminary Water Quality Management Plan

Section 4 Pollutants of Concern

This section of the WQMP identifies primary pollutants of concern. Pollutants of concern are
those that are anticipated to be generated by the proposed project. Primary pollutants of
concern are dependent upon impairments in the downstream receiving waters. If the project will
drain to a receiving water that is impaired for a pollutant anticipated from that project, that
pollutant is a primary pollutant of concern. In some cases, there may be specific conditions (i.e.
other known water quality problems) that warrant identifying additional pollutant(s) as a primary
pollutant of concern.

1. Project categories and features and anticipated and potential pollutants:

Phase |A- Preschool/ Administration Building

BMPs to be Constructed:
e Underground Detention Basin
¢ PRE-1; CDS Unit
e BIO-1; Downspout Planter Boxes
¢ BIO-7; Filterra System
Potential Pollutants (Hillside development and commercial land use):
o Nutrients
« Pesticides
¢ Suspended Solids / Sediments
e Trash & Debris
e Oil & Grease
« Bacteria / Virus / Pathogens

Phase 1B- Demolition of existing buildings, Preschool, Administration & Fellowship Hall
and Chapel

BMPs to be Constructed:
eSee Phase IA
Potential Pollutants (Hillside development and commercial land use):
¢ Nutrients
 Pesticides
» Suspended Solids / Sediments
e Trash & Debris
e Oil & Grease
« Bacteria / Virus / Pathogens

Phase 1C- Community Life Center

BMPs to be Constructed:
e BIO-1; Downspout Planter Boxes at Community Life Center

Potential Pollutants (Hillside development and commercial land use):
e Nutrients
¢ Pesticides
» Suspended Solids / Sediments
e Trash & Debris
s Oil & Grease
« Bacteria / Virus / Pathogens
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Phase 2- Christian Education, Building One

BMPs to be Constructed:
e BIO-1; Downspout Planter Boxes
e BIO-7; Filterra System

Potential Pollutants (Hillside development and commercial land use):

e Nutrients

e Pesticides

» Suspended Solids / Sediments
e Trash & Debris

e Qil & Grease

« Bacteria / Virus / Pathogens

Phase 3- Christian Education Building Two

BMPs to be Constructed:
e BIO-7; Filterra System

Potential Pollutants (Hillside development and commercial land use):

o Nutrients

e Pesticides

« Suspended Solids / Sediments
e Trash & Debris

¢ Oil & Grease

e Bacteria / Virus / Pathogens

hase 4- South Half of Parking Structure

BMPs to be Constructed:
e BIO-1; Storm Water Planter
e BIO-7; Filterra System

Potential Pollutants (Parking Lot Use):
e Heavy Metals
e Nutrients
o Pesticides
e Toxic Organic Compounds
« Suspended Solids / Sediments
e Trash & Debris
e Oil & Grease
e Bacteria / Virus / Pathogens

Phase 5-North Half of Parking Structure
BMPs to be Constructed:

¢ BIO-2; Vegetated Swale

e BIO-7; Filterra System

Potential Pollutants (Parking Lot Use):
e Heavy Metals
e Nutrients
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e Pesticides

e Toxic Organic Compounds

» Suspended Solids / Sediments
e Trash & Debris

¢ Oil & Grease

e Bacteria / Virus / Pathogens

2. Primary pollutant(s) of concern:

Total Coliform and Bacteria have been listed as a primary pollutant of concern.
3. Project water quality analyses:

See Section 6.3 and Appendix D

Table 4.1 Potential Pollutants for Project Categories

Priority Project General Pollutant Categories
Categories Toxic Suspended | Trash . g
and/or Project Features ;:taavg Nutrients | Pesticides Organic Solids/ & G?:aas‘e Bz::ctte; da/Virig!
Compounds | Sediments | Debris ayiogens
Detached Residential N E E N e E E £
Development
Attached Residential N E E N E E E®@ E
Development
;g\l:;l:;irg:gtlndustnal E® gM EM E®@ E E E E®
g:].l‘tz‘%gotive Repair E N N E N E E N
Restaurants & Food (2) M I 1)@
Service Establishments | = E E N E E E E
Retail Gasoline Outlets E N N E N E E N
Hillside Development N E E N E E E E
Parking Lots E E® EM E E E E N
Streets, Highways & E g™ = E E E E N
Freeways

(1) A potential pollutant if landscaping or open area exist on-site, otherwise not
expected.

_ (2) A potential pollutant if the project includes uncovered parking areas,

= potexpactad i beof cancem otherwise not expected. (3) A potential pollutant if land use involves food or
animal waste products, otherwise not expected.

(4) Expected if outdoor storage or metal roofs, otherwise not expected.

E = expected to be of concern
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Section 5 Hydromodification/Hydrologic and Geotechnical
Conditions of Concern/Drainage Report

Hydromodification is the alteration of natural flow characteristics and sediment supply, which
can result from new development and significant redevelopment projects without appropriate
preventative controls. Common impacts to the hydrologic regime resulting from development
include increased runoff volume and velocity; reduced infiltration; increased flow frequency,
duration, and peaks; and faster time to reach peak flow. Under certain circumstances, new
development and significant redevelopment could also result in the reduction in the amount of
sediment supplied to the channel for transport. If the sediment supplied to the channel is
reduced such that in-stream flows are transporting sediment faster than it can be replenished,
then erosion of the channel’'s bed and bank may occur. These changes have the potential to
permanently impact downstream channels and habitat integrity. A change to a Priority Project
site’s hydrologic characteristics would be considered a condition of concern if the change would
have a significant impact on downstream natural channels and habitat integrity. In determining
whether an impact is significant, the cumulative effects on the watershed must be considered.

The first step to determine whether or not hydromodification requirements apply is based on the
proposed Project’s location and point of discharge. All PDPs must meet the hydromodification

requirements unless:

e the project site discharges into an underground storm drain system that discharges
direct to a bay or ocean, or

e the project site discharges into a conveyance channel whose bed and bank are concrete
lined all the way from the point of discharge to ocean waters, enclosed bays, estuaries
or water storage reservoirs and lakes.

Based on the project’s location and point of discharge, See Path of Discharge Exhibit on Sheet
6, this project is not subject to the Hydromodification Criteria.

1. Topography, soil type and vegetation:

The project site is located on a hillside with variable slopes ranging from minor to
moderate.

The project site has soil with hydrologic classifications of principally Type “D”.

The existing slope on the south-easterly side of the property is comprised of grass, shrubs,
and trees. The remainder of the site contains landscaped areas that are regularly
maintained.

2. Drainage features:
Drainage features include catch basins, an underground detention system, RCP storm
drain pipes, concrete v-ditches, an above ground drainage basin, and a concrete box

culvert. See Hydromodification Exhibit.
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3. Relevant hydrologic and environmental factors:

The project site, project's vicinity, adjacent properties or areas downstream of the site are
not prone to flooding or have erosion problems.

Sensitive biological areas potentially exist to the east of the subject property in the form of
coastal sage scrub, which may be a potential habitat for the endangered California

gnatcatcher.

4. Proposed hydrologic conditions:

The proposed development will increase the amount of impervious surface area, which will
reduce infiltration. But, with the use of an underground detention system located under a
portion of the project site’s parking lot, runoff volume and flow will not be increased.
Proposed development's peak flows will match existing condition flows minus the flows
detained from the existing off-site drainage basin, which is to be eliminated.

The proposed development's underground detention system will increase storage volume
to not only account for the elimination of the off-site basin, but also for the increased
impervious surface area. This underground detention system will be comprised of two 84"
pipes with a restrictor plate at its outlet, which temporary holds water while slowly being

released.

5. Significant impact on downstream channels and habitat integrity:

The developed condition's peak discharge will be decreased. Runoff from impervious
areas will discharge to an off-site v-ditch that leads to a basin, then flows into an
underground storm drain to the Salt Creek Ozone Treatment Facility before discharging

into the Pacific Ocean.
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6. Project hydrology analyses:
The temporary basin was designed to decrease peak flows coming from the property to

the original flows that occurred before the construction of the main sanctuary building.
These original flows were calculated in the Hydrology and Hydraulic Report for South
Shores Baptist Church, prepared by David A. Boyle Engineering on January 10, 1991. The
hydrology report calculated that the 100-year peak flow being discharged by the property
and outletting at the south-east corner was equal to 12.33 cfs. This accounted for
approximately 3.2 acres of the property’s total 6.0 acres. The report also included
calculations that proved the existing concrete v-ditch, which is the ultimate conveyance
structure, was able to meet capacity. See Appendix B for original calculations prepared by

Boyle Engineering.

In its ultimate condition the project will be developed as shown on the Proposed Master
Site Plan (Architectural Plan A3.0) which is included in the Appendix B. The majority of
the proposed site, Area “A”, is comprised of approximately 4.0 acres. To reduce peak
flows, flows from Area “A” will enter a proposed underground detention system. This
underground detention system will be comprised of two 84" pipes with a restrictor plate at
its outlet. The location of the underground detention system is shown on the Developed
Condition Hydrology Map. This proposed storm drain will continue to collect flows from
Area “B” downstream of the detention system before discharging to the existing concrete
v-ditch at the property’s south-east corner. A discharge head wall and v-ditch connection
will have to be constructed to properly convey flows from Areas “A”, “B”, and “C” to the

existing v-ditch.

The proposed underground detention basin will reduce the site’s developed peak flow to
match existing flows as calculated by the Boyle Engineering Hydrology report. The
balance of the site that does not enter the storm drain system, shown as Area “D" is
considered natural slope. These peak flows are reduced substantially, as shown in Table
below. A copy of the Developed Condition Hydrology Map that shows the concept
drainage system is included in the Appendix B.

HYDROLOGY SUMMARY - HYDROLOGY SUMMARY -
SOUTH-EASTERLY DISCHARGE POINT EASTERLY EXISTING SLOPE
(AREAS "A", "B", & "C") (AREA "D")

EXISTING | DEVELOPED EXISTING | DEVELOPED

FREQUENCY | FLOW (CFS) | FLOW (CFS) FREQUENCY | FLOW (CFS) | FLOW (CFS)
Q-2 6.0 4.6 Q-2 4.2 1.3
Q-5 8.6 6.2 Q-5 6.0 1.8
Q-10 11.0 7.6 Q-10 7.7 2.4
Q-25 13.1/9.6* 8.9 Q-25 11.3 2.8
Q-100 | 16.8/12.3* 10.0 Q-100 14.3 3.6

*Flows refer to existing peak flows as
calculated by the Hydrology Report prepared
by Boyle Engineering.
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A drainage report was prepared for the proposed project by Adams-Streeter Civil Engineers,
Inc., as required by the City, and is included as Appendix B. A summary of the drainage report
is provided below.

A geotechnical report was also prepared for the proposed project by LGC Geotechnical, Inc., as
required by the City, and is included as Appendix C.

Hydrology Report Summary

EXISTING CONDITIONS

The existing site of approximately 6.0 acres has been previously developed and is currently
occupied by a preschool, administration / fellowship hall, chapel, sanctuary building with
supporting surface parking facilities. There is permanent landscaping throughout the site
consisting of trees and shrubs including native type vegetation along the man-made and natural
slopes that bound the site along the easterly property boundary. The watershed is classified as
a non-mountainous area. The slope of the existing site terrain is substantially uniform with the
existing parking lot sloping at approximately 2.5% to 4%. The terrain behind the existing
buildings on the easterly edge slopes at approximately 3 (horizontal) to 1 (vertical) and generally
comprises of shrubbery and trees.

The parking lot sheet flows in a south-easterly direction to a single catch basin that intercepts
and conveys surface flows to an on-site underground storm drain which outlets onto an off-site
man-made open channel that almost immediately drains into an outlet structure. Both the off-
site channel and outlet structure are located adjacent to the south-easterly corner of the
property. Other portions of the site also drain to the parking lot and follow the same path to the
existing outlet structure. The remainder portions of the site drain towards the existing slopes
along the easterly and northeasterly edge of the site. The drainage patterns as described are
illustrated on the Existing Drainage Area Exhibit and the Existing Condition Hydrology Map

included in the Appendix.

The existing outlet structure was originally constructed in the early 1990's as a temporary
retarding basin. The original intention was that this temporary facility would be removed and
storm drain facilities would be extended as a part of a proposed housing development.
However, the housing development did not occur and the area adjacent to the outlet structure is
now an open-space area which will not be developed.

The outlet structure is a shallow basin formed by low earthen berms with outlet pipes. A small
volume of water is periodically retained within the outlet structure basin but only for short
durations due to discharge through the outlet drains and the action of percolation and
evaporation. There is an existing perforated pipe riser within the basin of the outlet structure
that meters flows to an existing concrete “v-ditch”. Only flows up to the rates of low frequency
storms are delivered to the “v-ditch” because of the small diameter of the riser and limited head
available to deliver flows to the ditch. The “v-ditch” carries flows in a southerly direction and also
collects flows from the housing project to the south of the Church. An overflow pipe embedded
in the berm of the outlet structure also provides for any potential overflow to be discharged to
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grade during higher frequency storms. There are signs of limited erosion along the open space
path of this flow.

The outlet structure accepts drainage from the church property and has been serving as an
erosion control measure which dissipates the energy of high velocity flows resulting from the
upstream on-site underground pipe that runs down a 3:1 slope.

The Church has a recorded easement that encompasses the outlet structure and has been
periodically cleaning the outlet structure to minimize vegetation overgrowth and to remove
refuse deposits. A copy of the recorded easement agreement is in the appendix of this report.

The temporary basin was designed to decrease peak flows coming from the property to the
original flows that occurred before the construction of the main sanctuary building. These
original flows were calculated in the Hydrology and Hydraulic Report for South Shores Baptist
Church, prepared by David A. Boyle Engineering on January 10, 1991. The hydrology report
calculated that the 100-year peak flow being discharged by the property and outletting at the
south-east corner was equal to 12.33 cfs. This accounted for approximately 3.2 acres of the
property’s total 6.0 acres. The report also included calculations that proved the existing concrete
v-ditch, which is the ultimate conveyance structure, was able to meet capacity. See Appendix
for original calculations prepared by Boyle Engineering.

After the sanctuary building was constructed, the property’s peak discharge increased. These
peak discharge numbers have been calculated in this report and are referred to as “Existing
Conditions”. While the peak flows calculated for the existing conditions are larger than the
original flows calculated by Boyle Engineering, the temporary basins acted as a detention basin

which reduced the discharge to the existing v-ditch.

The original design of the basin included three in-line basins with outlet pipes as described
above. Since the construction of the church sanctuary, 2 of the 3 basins no longer exists. While
no significant signs of overflow or erosion can be seen, it is assumed that the remaining basin is
undersized and will not be able to handle the needed capacity for larger storm events. For this
reason, it is the intent of this report to eliminate the basin and replicate pre-existing flows as
calculated by the Boyle Engineering Hydrology Report.

PROPOSED CONDITIONS

In its ultimate condition the project will be developed as shown on the Proposed Master Site
Plan (Architectural Plan A3.0) which is included in the Appendix. The majority of the proposed
site, Area “A”, is comprised of approximately 4.0 acres. To reduce peak flows, flows from Area
“A” will enter a proposed underground detention system. This underground detention system will
be comprised of two 84" pipes with a restrictor plate at its outlet, which temporary holds water
while slowly being released. The location of the underground detention system is shown on the
Developed Condition Hydrology Map. This proposed storm drain will continue to collect flows
from Area “B” downstream of the detention system before discharging to the existing concrete v-
ditch at the property’s south-east corner. A discharge head wall and v-ditch connection will have
to be constructed to properly convey flows from Areas “A”, “B”, and “C” to the existing v-ditch.

The proposed underground detention basin will reduce the site’s developed peak flow to match
existing flows as calculated by the Boyle Engineering Hydrology report. The balance of the site
that does not enter the storm drain system, shown as Area “D” is considered natural slope.
These peak flows are reduced substantially, as shown in Table A-1. Area “E”, comprised of
driveways, sidewalk and parkway, sheet flows towards Crown Valley Parkway and is also
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reduced from existing conditions. These peak flows are reduced substantially, as shown in
Table A-1 below. A copy of the Developed Condition Hydrology Map that shows the concept

drainage system is included in the Appendix B.

The Drainage Area Exhibits in Appendix B show the relationship between the existing and
developed conditions. The amount of flows being re-directed away from the slope at the north-
easterly property is significant and should be considered beneficial to the slope stability of that
area. While the acreage increases for Area “A”, “B”, & “C” in the developed condition, the
proposed on-site detention system significantly reduces the site’s peak flow.

Table A-1 below shows the 2-year, 5-year, 10-year, 25-year and 100-year storm event peak
flows for the existing and post development conditions. As indicated, the proposed post
development peak discharge along the northerly and easterly slopes are less than the existing
condition rates. Also, the proposed post development peak discharge at the south-east corner is
less than the existing condition rates as calculated by the church’s original hydrology report

prepared by Boyle Engineering.

TABLE A-1
HYDROLOGY SUMMARY - HYDROLOGY SUMMARY -
SOUTH-EASTERLY DISCHARGE POINT EASTERLY EXISTING SLOPE
(AREAS "A", "B", & "C") (AREA "D")
EXISTING | DEVELOPED EXISTING DEVELOPED
FREQUENCY | FLOW (CFS) | FLOW (CFS) FREQUENCY | FLOW (CFS) | FLOW (CFS)
Q-2 6.0 4.6 Q-2 4.2 1.3
Q-5 8.6 6.2 Q-5 6.0 1.8
Q-10 11.0 7.6 Q-10 7.7 2.4
Q-25 13.1/9.6* 8.9 0-25 11.3 2.8
Q-100 16.8 /12.3* 10.0 Q-100 14.3 3.6
*Flows refer to existing peak flows as
calculated by the Hydrology Report prepared
by Boyle Engineering.
HYDROLOGY SUMMARY -
CROWN VALLEY PARKWAY
(AREA "E")
EXISTING DEVELOPED
FREQUENCY | FLOW (CFS) | FLOW (CFS)
Q-2 0.6 0.2
Q-5 0.9 0.3
Q-10 1.2 0.35
Q-25 3.7 0.4
Q-100 2.1 0.6
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Section 6 LID, Site Designh, Source Control & Treatment Control Best
Management Practices (BMPs)

Minimizing a development’'s effects on water quality and the environment can be most
effectively achieved by using a combination of BMPs which include Low Impact Development
(LID) Site Design, Source Control and Treatment Control measures. These design and control
measures employ a multi-level strategy. The strategy consists of: 1) reducing or eliminating
post-project runoff; 2) controlling sources of pollutants; and 3) treating storm water runoff before
discharging it to the storm drain system or to receiving waters.

6.1 Low Impact Development / Site Design BMPs

The most effective means of avoiding or reducing water quality and hydrologic impacts is
through incorporation of measures into the project design. These measures should be taken into
consideration early in the planning of a project as they can affect the overall design of a project.

LID BMPs are intended to collectively minimize directly connected impervious areas, limit loss of
existing infiltration capacity, and protect areas that provide important water quality benefits
necessary to maintain riparian and aquatic biota, and/or are particularly susceptible to erosion
and sediment loss, as feasible. The design of the proposed project has incorporated site design
concepts as described below.

Low Impact Development / Site Design BMPs

1. Minimize the impervious footprint of the project.

The proposed project minimizes its impervious footprint through the use of minimum
width designed streets, sidewalks and parking lot aisles.

Pervious pavement cannot be utilized on this project site. Expansive soils on-site and
historic geologic conditions have eliminated the use of infiltration techniques. See Section
2.4 and 2.6 of Geotechnical EIR Report in Appendix C.

2. Conserve natural areas, including existing trees, other vegetation and soils.

The project will conserve natural hillside areas along the eastern edge of the property
and will preserve trees wherever possible.

3. Minimize soil compaction in landscaped areas.

Soil compaction within landscaped areas on the eastern side of the project will be
reduced to a minimum by not allowing construction equipment to travel over such areas.
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4. Create buffer zones for natural water bodies, where feasible and if buffer zones are
not feasible, implement other buffer, such as trees, access restrictions, etc.;

A 20’ minimum buffer zone consisting of natural hill side will remain at the eastern side of
the property and a 12" minimum buffer zone will remain at the southeast corner of the
property.

A landscaped buffer area has been incorporated in the area between the parking lot's
upper deck and Crown Valley Parkway. There are also landscape areas located between
the buildings and concrete pathways. Bio-filtration swale / depressed landscape areas
will be implemented during the final design.

5. Minimize disturbances in natural drainages, for example, natural swales,
topographic depressions, etc.

See #4 above.

6. Use of native or drought tolerant trees/shrubs:

The project will utilize native and/or drought tolerant trees and shrubs to maximize water
conservation. Existing native trees/shrubs on the eastern side of the property will be
preserved to the maximum extent possible.

T. Disconnect impervious surfaces through distributed pervious areas by draining
rooftops into adjacent landscaping, using vegetated swales in lieu of underground

piping, incorporating sheet flow over vegetated areas, incorporating low flow
infiltration, etc.;

Building Rooftops will be designed to drain into adjacent downspout planter boxes. The
proposed Parking Structure will drain into Bio-retention / depressed landscape with
elevated outlet. The existing Sanctuary building's roof drains will be disconnected and
designed to drain into planter boxes. There are also landscape areas located between
the buildings and concrete pathways. Bio-filtration swale / depressed landscape will be
implemented during final design.

Because the soil type does not permit full infiltration, the bio-filiration swale will be lined
with a non-permeable base and have a perforated pipe at the bottom to drain the filtered
water.

6.2 Source Control BMPs

Source Control BMPs are measures focusing on reducing or eliminating post-project runoff and
controlling sources of pollutants. Source Control BMPs must be included in all projects and can
be represented in structural measures such as landscape, irrigation, signage considerations,
materials, and design of areas; and non-structure measures such as requirements, cleaning,
education, and maintenance.
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Table 6.1 Source Control Non-Structural BMPs

Number

BMP and Objective

Included

Routine Non-Structural BMPs (numbers correspond to those in City’s WQMP)

N1

Education for Property Owners, Tenants and Occupants: Practical informational
materials are provided to residents, occupants, or tenants to increase the public's
understanding of stormwater quality, sources of pollutants, and what they can do to
reduce pollutants in stormwater.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N2

Activity Restrictions: Rules or guidelines for developments are established within
appropriate documents (i.e. CC&Rs, lease terms, etc.) which prohibit activities that
can result in discharges of pollutants.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N3

Common Area Landscape Management: Specific practices are followed and
ongoing maintenance is conducted to minimize erosion and over-irrigation, conserve
water, and reduce pesticide and fertilizer applications.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N4

BMP Maintenance: In order to ensure adequate and comprehensive BMP
implementation, all responsible parties are identified for implementing all non-
structural BMPs and for structural BMPs, cleaning, inspection, and other
maintenance activities are specified including responsible parties for conducting
such activities.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N5

Title 22 CCR Compliance: Hazardous waste is managed properly through
compliance with applicable Title 22 regulations.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N7

Spill Contingency Plan: A Spill Contingency Plan is implemented to ensure that
spills are managed properly by requiring stockpiling of cleanup materials, notification
of responsible agencies, disposal of cleanup materials, documentation, etc.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N8

Underground Storage Tank Compliance: Because of the known or potential
presence of underground storage tanks (USTs) on the project site, applicable UST
regulations apply and are adhered to in order to avoid harm to humans or the
environment.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.
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Number

BMP and Objective

Included

N9

Hazardous Materials Disclosure Compliance: Because hazardous materials or
wastes will be generated, handled, transported, or disposed of in association with
the project, measures are taken to comply with applicable local, state, and federal
regulation to avoid harm to humans and the environment.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N10

Uniform Fire Code Implementation: The project includes a hazardous material
storage facility or other area regulated by Article 80 and therefore implements
measures to comply with this section of the Uniform Fire Code.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP..

N11

Common Area Litter Control: Trash management and litter control procedures are
specified, including responsible parties, and implemented to reduce pollution of
drainage water.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N12

Contractor/Employee Training: Practical informational materials and/or training
are provided to employees to increase their understanding of stormwater quality,
sources of pollutants, and their responsibility for reducing pollutants in stormwater.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N13

Housekeeping of Loading Docks: Cleaning and clean up procedures are specified
and implemented for loading dock areas to keep the area free for pollutants and
reduce associated pollutant discharges.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N14

Drainage Facility Inspection: Inspection procedures, schedules, and
responsibilities are established for drainage facilities to ensure regular cleaning,
inspection, and maintenance.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

N15

Street Sweeping Private Streets and Parking Lots: Street sweeping frequency
and responsible parties are identified and regular sweeping is conducted to reduce
pollution of drainage water.

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP..

N17

Retail Gasoline Outlets: Specific operational and maintenance BMPs are
implemented to the extent feasible to reduce potential for pollutant discharge from
wash off by runoff, leaks, and spills.
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Number BMP and Objective Included

Final details of non-structural source control BMPs and operation and
maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

Source Control Structural BMPs (numbers correspond to the California BMP Handbook)

SD-10  Site Design and Landscape Planning: Landscape planning methodologies are
incorporated into project design to maximize water storage and infiltration

opportunities and minimize surface and groundwater contamination from Y
stormwater.

Explanation/Description: Site design and landscape planning will include the
implementation of trees to intercept rainfall, conservation of natural areas to the
maximum extent possible, and project slopes.
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SD-11

Roof Runoff Controls: Direct roof runoff away from paved areas and to pervious
areas, cisterns, infiltration trenches, and/or storage areas for reuse to reduce total
volume and rate of site runoff and retain pollutant on site.

Explanation/Description: All roof drains will be disconnected to drain into planter
boxes.

SD-12

Efficient Irrigation: Project plans include application methods to minimize irrigation
water discharged into stormwater drainage systems.

Explanation/Description: The project will design the timing and application methods
of irrigation water to minimize the runoff of excess irrigation water into the storm
drain. The project shall utilize rain shutoff devices to prevent irrigation after
precipitation, drip irrigation systems, and design of irrigation systems fo each
landscape area’s specific water requirements.

SD-13

Storm Drain System Signs: Stencils or affixed signs a placed adjacent to storm
drain inlets to prevent waste dumping at storm drain inlets.

Explanation/Description: A city approved storm drain stencil / sign will be placed on
all catch basins.

SD-20

Pervious Pavements: Porous concrete or asphalt, blocks with pervious spaces or
joints, or grass or gravel surfaces are employed to reduce runoff volume and
provides treatment.

Explanation/Description: Because of expansive soil types and history geologic
conditions, the soils engineer does not recommend any infiltration into the sub-base
to occur. See Section 2.6 of Geotechnical EIR Report in Appendix C.

SD-21

Alternative Building Materials: Specialized building materials are employed that
have lower potential to leach pollutants, and reduce need for future painting or other
pollutant generating maintenance activities. For example, some treated wood
contains pollutants that can leach our to the environment and some metal roofs and
roofing materials result in high metal content in runoff.

Explanation/Description: Alternative building materials will be considered to lower
the potential to leach pollutants or reduce pollutant generating maintenance
activities.

SD-30

Fueling Areas: Project plans are developed for cleaning, spill cleanup,
containment, leak prevention, and incorporation of design to reduce rain and runoff
that could come in contact with fueling areas.

Explanation/Description: Project does not have fueling areas.

NA

SD-31

Maintenance Bays and Docks: Project design incorporates measures to cover or
otherwise eliminate run-on and off from bays and docks, and direct connections to
storm drain are eliminated.

Explanation/Description: Project does not have maintenance bays or docks.

NA
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SD-32

Trash Enclosures: Trash storage areas are covered and enclosed to prevent Y
introduction of trash and debris to site runoff.

Explanation/Description: The trash container area will contain trash bins with covers
and the areas will be roofed over to prevent rain from entering the bin, reducing
water pollution. The design of the trash container area includes features to prevent
drainage from adjoining roofs and pavement from entering the trash container areas.
The trash enclosure drain(s) will be connected to the sewer.

The trash container area will be surrounded by walls and gates to prevent off-site
transport of trash.

The bins will be inspected on a regular basis as needed for the amount of frash
generated.

The South Shores Church maintenance personnel and waste removal company will
be instructed to make sure that covers are kept closed and only opened at the time
the trash is deposited.

SD-33

Vehicle and Equipment Washing Areas: Designated wash areas or facilities are

contained and wash water is reused, treated, or otherwise properly disposed of. NA

Explanation/Description: Project does not have vehicle and equipment washing
areas.

SD-34

Outdoor Material Storage Areas: Outdoor storage areas for materials containing
pollutants, especially hazardous materials, are covered and enclosed, on impervious NA
surfaces, and include secondary containment when applicable.

Explanation/Description: Project does not have outdoor material storage areas.

SD-35

Outdoor Work Areas: Outdoor work areas are covered, contained, and treated as

necessary to reduce opportunity of pollutants from work activities to enter NA
stormwater.

Explanation/Description: Project does not have outdoor work areas.

SD-36

Outdoor Processing Areas: Outdoor processing areas are covered, contained,

and treated as necessary to reduce opportunity of pollutants from work activities to NA
enter stormwater.

Explanation/Description: Project does not have outdoor processing areas.
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See below from 2011-05-19 Model WQMP TGD - Preparation and Approval criteria:

7.11-5.1 Conceptual or Preliminary WQMP Preparation

To facilitate early WQ planning and ensure that WQ protection and LID principles are
considered in the earliest phases of a project, a the local jurisdiction will suggest that the
project proponent prepare a Conceptual or Preliminary WOMP prior to a complete or
final Project WQMP for full review and approval. A Conceptual or Preliminary WOMP
may be used by the local jurisdiction during the land use entitlement process or as part
of a project application for discretionary project approval.

A Conceptual or Preliminary WOMP supports the CEQA process and provides
documentation to support a checklist for an Initial Study and Negative Declaration or
Mitigated Negative Declaration, or serves as the basis for the water quality section of an
EIR. It should also serving as the basis for the Lead Agency and Responsible Agency to
conclude that the MEP standard is being met, by serving as the basis that selected BMPs
will not have the potential to cause significant effects and/or that the effects have been
mitigated, and “are not significant with mitigation”. The Conceptual or Preliminary
WQMP should to be circulated with the CEQA document or summarized within the
circulated CEQA document.

A WOMP Template has been produced to assist project proponents with developing a
Conceptual or Preliminary WOMP (available at www.ocwatersheds.com). The level of
detail in a Conceptual or Preliminary WOMP can vary somewhat upon the level of
detail known at the time discretionary project approval is sought, but must contain at a
minimum the following information:

Local project identifier and description (application number, tentative tract
number, review number, etc.)

« Site plan (tentative map, major project features, use exhibit, etc.) showing the
following

O
o

O

]

8]

(8]

[l

Property or project boundaries

Locations of buildings, landscaping, streets, curb and gutter, storm drainage
sys tem, and other major project features

Direction of surface drainage
Existing easements
Surface waters

Areas of known or potential hazards such as landfills, soil and groundwater
contamination, Alquist-Priolo fault zones, etc.

Other project features or activities that may generate polluta.nts such as wash
racks, trash enclosures, fuelling areas, loading docks, etc.
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e Preliminary site assessment information
> Most proximate and downstream receiving waters and any impairments

> POCs and primary POCs, and the related conclusions that are to be made
from this information

(2]

Identification of any hydrologic conditions of concern and the supporting
rationale

e LID feasibility analysis

» Proposed LID BMP selection rationale and supporting details and calculations
(or sub-regional/regional LID BMP:s if applicable)

» Proposed hydromodification control BMPs and calculations

» Proposed treatment control BMPs and calculations

» Any proposed project specific credits or alterative compliance methods planned

e Preliminary Source Control BMP information

e Proposed parties responsible for the long-term operation and maintenance of
proposed BMPs

» Proposed funding mechanisms for the long-term operation and maintenance of
the proposed BMPs

o The list of standard WOMP requirements as indicated earlier, including access
easement, records to be kept, records retention, inspection frequencies, etc.

Local jurisdiction staff will review and evaluate the Conceptual / Preliminary Project
WOMP for general acceptance and conceptual or preliminary approval, and will offer
guidance toward plan elements necessary for approval of the full Project WQMP.
Additional information and submittals may be necessary for conceptual or preliminary

approval. It is the responsibility of the project proponent to provide the additional
information for consideration by the local jurisdiction.
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Water Quality Grease Control Requirements for Food Service Establishments (FSEs) -
N/A

Waste Cooking Qil /Yellow Grease/Tallow Management - N/A

FSEs with food preparation or cooking practices that generate grease or oil as part of their
operation shall install a self-contained oil retention unit. No storage of grease barrels/dumpsters
shall be allowed outdoors.

Equipment/Mat Washing Areas: N/A

FSE must dedicate a specific area for the washing of floor mats and other equipment. Options
include:

e A properly-sized indoor mop or utility sink connected to the grease interceptor.

e A contained outdoor wash-down area connected to the grease interceptor that must be
protected from rain water runoff.

e Adequate signage shall be provided to designate washing area and state the prohibition of
discharging washwater to the storm drain system.

e Employees must be regularly trained to utilize designated areas for washing.

NOTE: Washwater draining to parking lots, streets and storm drains is prohibited.

Roof Top Grease Control N/A

FSE shall install and maintain a grease diaper (hydrophobic absorbent pad) around any/all new
or existing rooftop grease exhaust fan(s).

Resources for grease diapers include, but are not limited to:

e www.greasecontrol.com
¢ www.facilitec-sw.com

6.3 Treatment Control BMPs

Treatment control BMPs utilize treatment mechanisms to remove pollutants that have entered
stormwater runoff.

The following table identifies the treatment control BMPs included in the proposed project.

LID BMP - a BMP that provides
retention or biotreatment as part of
an LID strategy — these may include
hydrologic source controls (HSCs).
retention, and biotreatment BMPs
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LID BMPS by Category

Evapo-
transpiration and
Infiltration Evaporation Harvest and Use Biotreatment
# Infiltration #=Green Roofs #Cisterns = Bioretention With
Trenches »Brown Roofs » Underground Underdrains
» Infiltration # Blue Roofs Detention #Stormwater
Basins »Irrigation Use Planter Boxes
» Bioretention »Domestic Use With Underdrains
Without  Constructed
Underdrains Wetlands
# Drywells »Vegetated Swales
» Permeable »Vegetated Filter
Pavement Strips
» Proprietary #Dry Extended
Infiltration Detention Basins
= Wet Extended
Detention Basins
» Proprietary
Detention
Environmental Benefits of BMPs.
: Water Heat Air
BMP ';:‘;‘;:g:;";: Conservation island co:mm Pollution | Habitat
(Recharge/Reuse) | Reduction Reduction
Bioretention v v v v v
Permeable Pavement 4 v
Capture/Reuse v v
Vegetated Roofs v v ” ’
Soil Amendments v v v
Downspout Disconnection v
Filter Strips v v v
Vegetated Swales v v v v
Infiltration (Retention) v 7
Basins
Infiltration Trenches v v
Dry Wells o v
Dry Ponds ¥
(Detention Basing)
Constructed Wetlands v v v v
Wet Ponds v j
Media Filters/Filter Basins v
Proprietary Devices v
Source: Adapted from WERF, 2006.
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BMP Site Suitability Critena.
Depth fo
Depth to impermeable
SoilHSG | groundwater | layeriedrock Slope s S
BMP A|BIG|D)| <10" | >0 | <& | >F | 05% 515% >15% Risk Contamination
Bioretention N v o v v'if terraced
Bioretention with underdrain v |- v v v v v v if terraced 4 + with liner
Permeabis Pavement v | ¥ v v v
Permeable Paverment with underdrain vlv| + v v ‘ y ¥y  with fner
CaptureReuse B ESED K v s v v v v v / v
Vegetated Roofs L E & v .: ¥ ¥ v v B < v
Soil Amendments ] v v v v v v ”
Dewnspout Disconnection Vi v ]v]vy o v v ¥ v v
Filter Strips Y] v v v
Vegetated Swales S A I v v . v
Infiltraton (Retention) Basins " I v Z
Infilration trenches v ’ N o
Dry wells vl p >
Dry ponds (detention basing) v v v v < with liner
Constructed Wetiands v v v v o / v v with liner
Wet ponds v | v | v v v o ’ o v v with liner
Media filters / Filter Basing v v ]| v v ¢ v ¥ v v v v
Proprietary Devices || | v | @ / v v v v v v v v
Source: The Low Impact Development Center, Inc
Table 6.2 Treatment Control BMPs
Number BMP and Objective
TC-30 Vegetated Swale: Open, shallow, vegetated channels that collect and slowly

convey runoff through the property. Filters runoff through vegetation, subsoil matrix,
and/or underlying soils; traps pollutants, promotes infiltration and reduce flow
velocity.

TC-32 Bioretention: A soil and plant based filtration strategy that involved capturing
stormwater in depressed landscaped areas. Bioretention practices are flexible
strategies for using landscaping as treatment.

MP-40 Media Filter (proprietary): Similar to constructed media filter but manufactured
as self-contained filtering vaults, units, or cartridges.

MP-51 Vortex Separator: Similar to wet vaults but round and use centrifugal action as
primary separation mechanism.

TC-60 Multiple Systems: A system that uses two or more BMPs in series to increase

treatment. Useful when one BMP does not provide sufficient treatment alone.
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6.3.1 SELECTION

The BMPs for this project were selected and sized based on the most current Orange County
Model Water Quality Management Plan (WQMP) and the accompanying Technical Guidance
Document (TGD) and South Orange County Interim Hydromodification Requirements and
Hydromodification Management Plan (HMP).

The project design met the appropriate performance criteria for LID implementation
predominantly through biotreatment/biofiltration to the MEP, as the LID retention feasibility
analysis was conducted and it was determined that retention is not feasible on this site (See
Section 6.3.4) therefore a myriad of bioretention/biotreatment BMPs were designed and work in
conjunction with a comprehensive BMP treatment train approach which also includes
subsequent hydrodynamic separation and detention.

The developed condition of the project site consists of four drainage patterns. The majority of
the proposed site, Area “A”, will drain to an underground storm drain system. Area “A”s water
quality will be improved through the use of Bioretention with Underdrains (BIO-1), such as roof
drain planter boxes (BMP-1), Vegetated Swales (BIO-2), such as bioswales (BMP-2), and
Proprietary Biotreatment (BIO-7), such as Filterra Systems (BMP-3). To reduce peak flows,
flows from Area “A” will enter an on-site detention system, consisting of a pretreatment
Hydrodynamic Separation Device (PRE-1), such as a CDS Unit (BMP-4) and underground
detention system. The underground detention system will consist of a steel-reinforced
polyethylene pipe network, which will control peak discharge flows with a restrictor plate.
Reduction of the site’'s peak discharge is not only necessary due to the increase of impervious
area, but also because of the elimination of the off-site existing drainage basin. After flows leave
the on-site detention system, the proposed storm drain pipe will discharge directly into the
existing concrete v-ditch, bypassing the existing drainage basin.

Area “B” will enter the proposed storm drain pipe downstream of the on-site detention system
before discharging into the existing concrete v-ditch. Area “B”s water quality will be improved
through the use of Bioretention with Underdrains (BIO-1), such as roof drain planter boxes
(BMP-1), and Proprietary Biotreatment (BIO-7), such as Filterra Units (BMP-3).

While the project is to be constructed in phases, the majority of the storm drain infrastructure will
be constructed in Phase 1. This includes the underground detention basin and CDS Unit and
the RCP Storm Drain connection to the existing concrete v-ditch at the south-easterly corner.
During each phase of construction, appropriate BMPs will be constructed to treat newly
constructed buildings and/or hardscape, such as the parking deck, streets, and walkways. See
Section 4 for which BMPs will be constructed at each phase or refer to the Construction Phasing
Exhibits prepared by Matlock and Associates located in Section 7 of this report.

To comply with the project’'s EIR, an alternate design has been considered for the project in
which footprints of proposed buildings have decreased. In this case, the alternate plan will
incorporate the same BMP concept as the proposed version. The alternate will differ by
decreasing impervious area, thus improving water quality.
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The proposed project does not include infiltration BMPs. See Table 2.7: Infiltration BMP
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BIORETENTION WITH UNDERDRAINS (HSC-2) — Impervious Area Dispersion

Hydrologic Source Control, HSC-2, is used in Area A-5 to reduce the design caputure storm
depth. HSC-2 is used in are B-1 as a self-treating area.

Areas (See WQMP Exhibit):

AREA BMP Percent Capture
(ac) | DESCRIPTION e s Provided by HSC
HSC-2,
A-5 0.5 Impervious Area 0.15° 28.5%
Dispersion
HSC-2,
B-1 0.3 Impervious Area 1.0 80%
Dispersion (Self-treating area)

SEE SIZING CALCULATIONS IN SECTION 6.3.2
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HSC-2: Impervious Area Dispersion
Also knowin as:

Impervious area dispersion refers to the practice of routing » Downspout disconnection
runoff from impervious areas, such as rooftops, walkways, > Impervious area
and patios onto the surface of adjacent pervious areas. disconnection

Runoff is dispersed uniformly via splash block or dispersion > Sheet flow dispersion
trench and soaks into the ground as it move slowly across the - =
surface of pervious areas. Minor ponding may occur, but it is
not the intent of this practice to actively promote localized
on-lot storage (See HSC-1: Localized On-Lot Infiltration).

Feasibility Screening Considerations

e |mpervious area dispersion can be used where infiltration
would otherwise be infeasible, however dispersion depth
over landscaped areas should be limited by site-specific
conditions to prevent standing water or geotechnical
issues.

Opportunity Criteria

+ Rooftops and other low traffic impervious surface present in | Simple Downspout Dispersion
drainage area. Source:

toronfo ca/environmentAvater him

e Soils are adequate for infiltration. If not, soils can be
amended to improve capacity to absorb dispersed water (see MISC-2: Amended Soils).

e Significant pervious area present in drainage area with shallow slope

e Overflow from pervious area can be safely managed.

OC-Specific Design Criteria and Considerations

Soils should be preserved from their natural condition or restored via soil amendments to meet
minimum criteria described in Section .

A minimum of 1 part pervious area capable of receiving flow should be provided for every 2
parts of impervious area disconnected.

The pervious area receiving flow should have a slope < 2 percent and path lengths of = 20 feet
per 1000 sf of impervious area.

Dispersion areas should be maintained to remove trash and debris, loose vegetation, and
protect any areas of bare soil from erosion.

OO0 0 04

Velocity of dispersed flow should not be greater than 0.5 ft per second to avoid scour
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BIORETENTION WITH UNDERDRAINS (BIO-1) — Downspout Planter Box / Storm Water

Planters - BMP-1:

Areas (See WQMP Exhibit):
DESIGN c?qisggge
AREA BMP CAPTURE
(ac) DESCRIPTION SIZING METHODOLOGY VOLUME, DCV VOLUME,
REQUIRED P
PROVIDED
Capture Efficiency Method for
A1 | 049 o Ep Volume-Based, Constant 512 cu-ft 588 cu-ft
Drawdown BMPs, Worksheet C
300 cu-ft, 45%
Storm Wgter Capture Efficiency of Volume Capture
Plantef In Based, Constant Drawdown Efficienc
A6 | 099 treatment train ’ ) _ 740 cu-ft + eISHey
S BMP based on Design Volume; (Remainder to
with Filterra catch
Basii Worksheet E be treated w/
BIO-7)
Capture Efficiency Method for
B2 | 017 Stoggixfter Volume-Based, Constant 142 cu-ft 340 cu-ft
Drawdown BMPs, Worksheet C
Capture Efficiency Method for
B-3 0.17 Sto;gr:a;\\f;ter Volume-Based, Constant 142 cu-ft 288 cu-ft
Drawdown BMPs, Worksheet C
Capture Efficiency Method for
B-4 0.10 Storm Water Volume-Based, Constant 69 cu-ft 228 cu-ft

Planter

Drawdown BMPs, Worksheet C

SEE SIZING CALCULATIONS IN SECTION 6.3.2

BIO-1: Bioretention with Underdrains

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,
biodegraded, and sequestered by the soil and plants.
Bioretention with an underdrain are utilized for areas with
low permeability native soils or steep slopes where the
underdrain system that routes the treated runoff to the storm

drain system rather than depending entirely on infiltration.

Bioretention must be designed without an underdrain in areas of
high soil permeability.

Also known as:

» Rain gardens with
underdrains

» Vegetated media filter
» Downspout planter boxes

Bioretention
Source: Geosyntec Consultants
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OC-Specific Design Criteria and Considerations

D000 0 8 0 80 O O 80

Ponding depth should not exceed 18 inches, fencing may be required if ponding depth is
greater than 6 inches to mitigate drowning.

The minimum soil depth is 2 feet (3 feet is preferred).

The maximum drawdown time of the bioretention ponding area is 48 hours. The maximum
drawdown time of the planting media and gravel drainage layer is 96 hours, if applicable.

Infiltration pathways may need to be resfricted 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.

If infiltration in bioretention location is hazardous due to groundwater or geotechnical concems,
a geomembrane liner must be installed at the base of the bioretention facility. This liner should
have a minimum thickness of 30 mils.

The planting media placed in the cell shall be designed per the recommendations contained in
MISC-1: Planting/Storage Media

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

The bioretention area should be covered with 2-4 inches (average 3 inches) or mulch at the
start and an additional placement of 1-2 inches of mulch should be added annually.

Underdrain should be sized with a 6 inch minimum diameter and have a 0.5% minimum slope.
Underdrain should be slotted polyvinyl chloride (PVC) pipe; underdrain pipe should be more
than 5 feet from tree locations (if space allows).

A gravel blanket or bedding is required for the underdrain pipe(s). At least 0.5 feet of washed
aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s).

An overflow device is required at the top of the bioretention area ponding depth.

Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at
basin inlet to prevent erosion.

Ponding area side slopes shall be no steeper than 3:1 (H:V) unless designed as a planter box
BMP with appropriate consideration for trip and fall hazards.

Downspout Planter Box
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Flanter Box
Plan View
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Storm Water Planters

November 21, 2012 Page 35



South Shores Church Master Plan

Preliminary Water Quality Management Plan

| |1
= 4 |
. G~ la 1 A’
B, Aow = \ [ |1 o !
5\ 1Y | | ,t'. h
' v I ! i 7 l
L @) | { It
Flow ——se— W1 g / !
‘¢IE- _!{--—— I --% —————— -L\-‘
I R T I [~
LAy & | I
' id
11 i
11 11
| 4 11
I |
| ] I
Flan Vlew
TRRTATE ARER {not to scale)
(IE, PARNG LIT) BIDRETERTION APES /
Assume Ponding
Depth=1" 1
- J RECOMMENIED
.-_.;2' ™ ; 'l']- | 2 = r“‘EEE“’"F\"_;.
————— -:__—-—_—"——‘_ e P ~ b e B ol o s T‘ '-.-_ﬂ_-
.L_P-}P,
MULCH- G35 ] 1
CAPTURE
VCLUWE PLANTING WETHA 2.0
TEPTH 0 25°
CHOKING STOME— 6 55 ——F| Posrar| Piast
GAAYEL
| _1_11_1_1_1__1.71._|.J}-- —
__________ LI
DUTFLOW
Sectlon A-A' 0 ‘—i r,",__/ |
(not 1o scale) NATIVE S\ ~—G
SOTES
£y CAHFLw CEVCE WTH WEW LENGH SUED To OonEy THE cBMGu
'—} CEOHATGE AT AEFINED BY THE DMAKGE DOURTY LOCAL ORMNALE lmpermeab|e
MANLAL WD HTDROLOGY MANUAL CR THE LOCAL PERMITTPWS Liner
AUTHERTTY
(3) SLOTIED 6 win PG MPE UMDERDAAN (G0 SOLS ORLTY
(3 07 uW PV FFE CLEARDWT (2,0 4605 OhLY]

r&) SWILET FFE A7ED T0 S0WET THE DESION NSCHERTE 4% REWUIRED B0
) Zr THE CRANCE COUMTY LOTAL DRAMAGE MAMJAL AND HYCRILOZY Geosyntec
Manal O THE Local *Exad TTING AUTHOMTY el

(8] BUWC FLawGE AT EMD OF SLOTTEC uwCERCRAIN CRLLED To S#EUFRIC
Y SAFIE CULETER (C/0 SALS 0ALY) Bloretentlon Faclllty

Storm Water Planter Detail

November 21, 2012 Page 36



South Shores Church Master Plan

Preliminary Water Quality Management Plan

VEGETATED SWALE (BIO-2): Bioswale — BMP-2:

Areas (See WQMP Exhibit):

AREA BMP FL%‘?,%;“;.E LENGTH | LENGTH
(ac) DESCRIPTIO | SIZING METHODOLOGY Quesi ’ | OF SWALE | OF SWALE
esign
N REQUIRED REQUIRED | PROVIDED
B'%f\lll‘;[;?élon Capture Efficiency Method
A-5 0.50 ! for Flow-Based BMPs, 0.0825 cfs 1536 FT 155 FT
Bottom Width,
b=3.0’ Worksheet D

SEE SIZING CALCULATIONS IN SECTION 6.3.2

BIO-2: Vegetated Swale

Vegetated swale filters (vegetated swales) are open, shallow
channels with low-lying vegetation covering the side slopes
and bottomn that collect and slowly convey runoff flow to
downstream discharge points. Vegetated swales provide
pollutant removal through settling and filtration in the
vegetation (usually grasses) lining the channels. In addition,
they provide the opportunity for volume reduction through
infiltration and ET, and reduce the flow velocity in addition
to conveying storm water runoff. Where soil conditions
allow, volume reduction in vegetated swales can be
enhanced by adding a gravel drainage layer underneath the
swale allowing additional flows to be retained and
infiltrated. Where slopes are shallow and soil conditions limit
or prohibit infiltration, an underdrain system or low flow

Alse knoum as:

» Bioswale

» Biofiltration swale
» Grass swale

Vegetated Swale
Source: Geosyntec Consultants

channel for dry weather flows may be required to minimize ponding and convey treated

and/or dry weather flows to an acceptable discharge point.

OC-Specific Design Criteria and Considerations

An effective vegetated swale
achieves uniform sheet flow through a densely vegetated area for a period of several minutes.

The vegetation in the swale can vary depending on its location within the project area and is
generally the choice of the designer, subject to the design criteria outlined in this section.

Swales should have a minimum bottom width of 2 feet and a maximum bottom width of 10 feet.
D Swale dividers should be used if the bottom width must exceed 10 feet to promote even
distribution of flow across the swale. Local juridictions may require larger minimum widths based

on maintenance requirements.

The channel side slope should not exceed 2:1 (H:V) for a total swale depth of 1 foot or less. For
[ ] deeper swales or mowed grass swales, the maximum channel side slope should be 3:1. Where
space is constrained, swales may have vertical concrete or block walls provided that slope
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O OdoOooOdddddnd

stability, maintenance access and public safety considerations are met.

The minimum swale length for biotreatment applications is 100 feet. The minimum residence
fime for flows in the swale is 10 minutes.

If slope is less than 1.5%, underdrains should be provided for the length of the swale

A gravel blanket or bedding is required around the underdrain pipe(s). At least 0.5 feet of
washed aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s)

If an underdrain is included, an amended soil layer of 1 foot minimum thickness must be
provided above the underdrain meeting the specifications of MISC-1: Planting/Storage Media.

The maximum bed slope in flow direction should not exceed 6% (unles check dams are
provided).

The maximum flow velocity should not exceed 1.0 ft/sec for water quality treatment swales.

For infrequently mowed swales, a maximum flow depth of 4 inches should be implemented. For
frequently mowed turf swales, the maximum flow depth is 2 inches.

The vegetation height should be maintained between 4 to 6 inches.

Gradual meandering bends in the swale are desirable for aesthetic purposes and to promote
slower flow and particulate settling.

Blockages in the swale that result in uneven flow distribution and points of concentrated flow
should be avoided. Blockages that should be avoided include trees, bushes, light pole piers,
and utility vaults or pads.
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I 7
A o

CURB CUTS |
|

3 MINIMUM 5

| BIOSWALE AREA

PARKING LOT FLOW B

" Cae el

PLAN VIEW (NOT TO SCALE)

DESIGN FLOW DEPTH,

CURB CUTS Y=0.098"
37
E " /©

MULCH - 0.25'
PLANTING MEDIA - 1.0

s FILTER FABRIC
“QUTFIOW.. |, GravEL - 8"

\ IMPERMEABLE LINER

SECTION A—A (NOT TO SCALE)

NOTES

4" MIN. PVC CLEAN OUT

4" MIN. PERFORATED PVC PIPE

© 0

OVERFLOW DEVICE WITH WEIR LENGTH SIZED TO CONVEY
THE DESIGN DISCHARGE AS REQUIRED BY THE ORANGE
COUNTY LOCAL DRAINAGE MANUAL AND HYDROLOGY
MANUAL

®

OUTLET PIPE SIZED TO CONVEY THE DESIGN DISCHARGE AS
REQUIRED BY THE ORANGE COUNTY LOCAL DRAINAGE
MANUAL AND HYDROLOGY MANUAL

BIOSWALE DETAIL
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Preliminary Water Quality Management Plan

PROPRIETARY BIO-FILTRATION (BIO-7) - Filterra Systems - BMP-3:

Areas (See WQMP Exhibit):

DESIGN
AREA BMP FLOWRATE, FLOWRATE
(ac) | DESCRIPTION SIZING METHODOLOGY . PROVIDED
REQUIRED
. : Capture Efficiency Method for
Filterra Roofdrain ,
A-2 0.26 System (4'x6") Flow-Based Bf\éI)Ps, Worksheet 0.056 cfs 0.061 cfs
: : Capture Efficiency Method for
Filterra Roofdrain )
A-3 0.26 System (4'x6') Flow-Based BI\[/I)PS, Worksheet 0.056 cfs 0.061 cfs
; Capture Efficiency Method for
a4 | opo | FlterraGatch | g0 Based BMPs; Worksheet | 0.124 cfs 0.140 cfs
Basin (6'x10’) D
y Capture Efficiency Method for
A6 | 099 | FiterraCatch | o b posed BMPs; Worksheet 0.140 cfs 0.140 cfs
Basin (6'x107) D
: Capture Efficiency Method for
Filterra Catch ;
A-7 0.56 Basin (Two-4'x6') Flow-Based BI\SPS, Worksheet 0.116 cfs 0.122 cfs
. . Capture Efficiency Method for
A8 | 023 | FilteraRoofdrain | p 0 Boced BMPs; Worksheet 0.049 cfs 0.061 cfs
System (4'x6") D
. Capture Efficiency Method for
B5 | 018 F"‘er(f‘,xfﬁ)s‘em Flow-Based BMPs; Worksheet 0.037 cfs 0.037 cfs
D

SEE SIZING CALCULATIONS IN SECTION 6.3.2
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filterra

Blorstention Systems

Filterra® Overview RIS TAR
Stormwater Bioretention Filtration System

Save valuable space with small footprint for
urban sites

Improve BMP aesthetics with attractive trees
or shrubs

Reduce lifetime cost with safer and less
expensive maintenance

Remove Pollutants and Comply with NPDES

Filterra® is well-suited for the ultra-urban environment with high removal efficiencies for many pollutants
such as petroleum, heavy metals, phosphorus, nitrogen, TSS and bacteria. Filterra® is similar in
concept to bioretention in its function and applications, with the major distinction that Filterra® has been
optimized for high volume/flow treatment and high pollutant removal. Ii takes up litlle space {often

only a 4'x4" unit for each mandatory catch basin) and may be used on highly developed sites such as
landscaped areas, green space, parking lots and streetscapes. Filterra® is exceedingly adaptable and
is the urban solution for Low Impact Development.

Stormwater flows through a specially designed filter media mixture contained in a landscaped concrete
container. The filter media captures and immobilizes pollutants; those pollutants are then decomposed,
volatilized and incorporated into the biomass of the Filterra® system’s micro/macro fauna and flora.
Stormwater runoff flows through the media and intc an underdrain system at the bottom of the
container, where lhe trealed waler is discharged. Higher flows bypass the Fillerra® via a downsiream
inlet structure, curb cut or other appropriate relief.

Aver Poll |
R Vard i Parlicle Size. Pol : | Site Condilions)

TSS Removal 85%

Phosphorous Removal 60% - 70%

Nitrogen Removal 43%

Total Copper Removal > 58%

Dissolved Copper Removal 48%

Total Zinc Removal > 66%

Dissolved Zinc Removal 58%

Qil & Grease > 93%
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®
filterra

I
Blorgtention Systems
by KRISTAR

Filterra® Piping Technical Details

Filterra® is supplied with an internal underdrain system that exits a wall in a perpendicular direction.
Most efficient drainage is accomplished when the drain exits on the lower side of the Filterra®, 1.e.
nearest the overflow bypass. This is more important when using the larger sized Filterra® Systems.

FRECAST FILTFRRA BOX WAL — 5-"{\’“'““ SCH-40 PVE €O G CAS me‘ng DP1

r Section View through Filterra Precast
Box Wall at Outfali Pipe Connection

All units are supplied with the drainage
pipe coupling precast into the wall, at a
depth of 3.50 feet (INV to TC). Drawing
DP1 is a detail of the coupling. The
coupling used is SCH-40 PVC.

PRECAS] FILTFRAA BOX BASE —

Typically, a minimum slope of 0.5% is adequate to accommodate the flow of treated water from the
Filterra®, but each site may present unique conditions based on routing of the outfall pipe (elbows). The
pipe must not be a restricting paint for the successful operation of Filterra®. All connecting pipes must
accommodate freefall flow. Table 3 lists WA DOE approved treatment sizing flow rates of the various
size Filterra® units. A safety factor of at least two should be used to size piping from the Filterra based
on these conservative approved treatment flow rates.

Table 3: Filterra Flow Rates & Pipe Details
Important Note: Actual flow rate may be more than double rates below.

Filterra® Size Expected Flow Rate Connecting
: (feet) (cubic feet/second) Drainage Pipe
4x%4 0.037 4" SCH-40 PVC
4x6or6x4 0.061 4" SCH-40 PVC
4x6.5 0r 6.5x4 0.061 4" SCH-40 PVC
4x8o0r8x4 0.075 4" SCH-40 PVC
4x16 or 16x4 0.150 6" SCH-40 PVC
6x6 0.084 14" SCH-A0 PVC
6X80r8x6 0.112 4" SCH-40 PVC
6x 100r 10x 6 0.140 6" SCH-40 PVC
6x120r12x 6 0.168 6" SCH-40 PVC
8x120r 12x8 0.224 6" SCH-40 PVC
8x16 or 16x8 0.229 6" SCH-40 PVC
8x18or 18x8 0.337 6" SCH-40 PVC
8x20 or 20x8 0.374 6" SCH-40 PVC
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NEW FILTERRA MODEL
CONTACT US FOR DETAILS

filterra

Biorstantion Systems
[crirviaTino /v vean]
by KRISTAR

Filterra® Roofdrain Stormwater Treatment System

A Greenroof at Ground Level”

Filterra® Roofdrain System Expected Pollutant Removal

R hParticle Size, t Site Conditions;
The Filterra Roofdrain System treats piped in stormwater runoff (RamgesYarying:yith Eai fice o Foltwantloaing and e Sondtions)

from rooftops. Using bioretention filtration the system captures and -
immaobilizes pollutants of concerm such as; TSS, nutrients and metals. 155 Removal 85%
Phosphorus Removal 60% - 70%

Stormwater continues to flow through the media and into the

underdrain system, where treated water is discharged. Higher flows ZincRemoval > 66%

bypass the bioretention treatment via an overflow/bypass pipe Copper Removal >58%

design. Nitrogen Removal 43%
TPH' Removal > 93%

Features and Benefits

“Total Pt rolewm Hydiocarbons

Best Value for Rooftop Treatment. Information on the pollutant removal effidency of the filter soil/plant
- compactsize media is based on third party lab and field studies.
- needs no extemal bypass E .
. easy installation Filterra media has been TAPE and TARP tested and approved.

+ simple maintenance

Versatile.
FilterraRoofdrain can be used for:
+ new construction
- retrofits
- commercial or residential applications.

Filterra Roofdrain can be placed:
« At grade
- Slightly above grade to meet elevation challenges of
high water tables
- Install next to or away from your building

Maintenance. Maintenance is simple and safe (at ground level), and
the first year is provided FREE with the purchase of every unit. The
procedure s 5o easy you can perform it yoursel £

Protection. The Filterra Roofdrain's hydraulic configuration was 1. InfluentPipe from Roof Leader

tested by the Colorado State University Hydraulics Laboratory. 7 EistonontolDevice

Below grade treatment using Filterra roofdrain avoids the slipping 3. Protective Mulch Layer

hazard liabilities of daylighted roofdrains during freezing weather. 4  Perfordted Urdeedeaki BeTreatmera Fiows

Protect from erosion with Filterra’s monolithic water tight design. 5. Castlron Tree Grate for Maintenance Access
40
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Standard Filterra® System

The Standard Filterra® System is similar in concept to bioretention in its
function and appli@tions but has been optimized for high volume/flow
treatment and high pollutant removal. Its small footprint allows it to be
used on highly developed sites such as landscaped areas, parking lots
andstreatscapes. Filterra® is exceedingly adaptable and aan be used
alone or in combination with other BMPs.

Stormwater runoff enters the Standard Filterra System through a
airb-inlet opening and flows through a spedally designed filter

media mixture contained in a landscaped concrete container. The filter
media captures and immobilizes pollutants; these pollutants are then
decomposed, volatilized and incorporated into the biomass of the Fil-
terra® system’s micro/macro fauna and flora. Stormwater runoff flows
through the media and into an underdrain system at the bottom of the
container, where the treated water is discharged.

Features and Benefits

Best Value. Filterra offers the most cost effective stormwater treat-
ment system featuring low cost, easy installation and simple mainte-
nance.

Regulatory Compliance. Third party field testing confirmed that Fil
terra meels state requlatory requirements for pollutant removal under
TAPE and TARP testing.

Aesthetics. Landscaping enhances the appearance of your site making
it moreattractive while removing pollutants.

Main tenance. Maintenance is simple and safe {no confined space
access), and the first year is FREE with the purchase of every unit.

Versatile. Filterrais ideal for both new construction and urban retro-
fits, as well as:

- Streetscapes + Urban settings
« Parking lots - Daylighted Roof drains
- Highways - Industrial settings

Design Support. Our engineers @an assist you with all aspects of each
Filterra application, induding flora selection and sizing.'

Preliminary Water Quality Management Plan

filterra

Bloretention Systems
YT WAL T
by KRISTAR

Filterra® Stormwater Bioretention Filtration System

The Urban Solution for LID

A Highly Effective System

Filterra is well-suited for the ultra-urban environment with proven high
removal effidency for many toxic substances such as petroleum and
heavy metals.

Filterra® monitoring unit at an industrial port.

The Filterra System meets or exceeds federal and state requlatory
guidelines for pollutant removal efficiencies of Total Suspended
Solids (TSS), nutrients and metals.

Expected Pollutant Removal
(Ranges Varying with Particle Size, Pollutant Loading and Site Conditions)

TS5 Removal 85%
Phosphorus Removal 60% -70%

Nitrogen Removal 4%
Total Copper Removal > 58%

Dissolved Copper Removal 46%
Total Zinc Removal > 66%

Disselved ZincRemoval 58%
0il & Grease > 93%

Information on the pollutant removal efficiency of the filter soil/plant
media is based on third party lab and field studies.

Filterra media has been TAPE and TARP tested and approved.
"For more details seethe Smng Table for your projed’s region
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HYDRODYNAMIC SEPARATION DEVICE (PRE-1) - CDS Unit - BMP-5:

Pre-treatment, upstream Treatment-train
Upstream of Underground Detention Basin

HD3 products work well a2 standalone or end-of-pipe treaiment

syztems= and can eazily be implemented in o refrofit scenaric. They
ore particularly effactive at removal of solids, trash and debris -
and can help you meet TMDL requirements for these pollutarts.
HDS zyztems are ofzo opiimal prefreaiment systems — and an
impartant building block in a low impact development (LID}
design. By removing solids, krash and debris prior to detanticon,
infiliralion or re-uze systems, you can significantly increaze their

service life.
Water Quality

HDS products provide high-performance stormwater pollubort

removal. These systems are effective in removing zolids o mest
water quality goals and can be designed fo achieve site treatment

A vorteehs poteets detention system from

goals for T35 or oil. olp, sediment buld Up and rduees maintenonee
Ny —

Pretreatment for Low Impact Development &':‘}

{LID) Designs y ihd

e
Hydrodynamic separafion zystems installed as %{‘_
pretreatment reduce downsiream looding to

reduce maintenance

Inlet and Qutlet Pollution Control

Crur HDS products are especially effective for solids and trash I
and debriz. They can be installed at either the inlet or cutlet of @
drainage system to prevent pollutants from being dizcharged into

lakes, streams or the ocean.

DS upit installed to vemove tsh befot
II enttring Lake Muritt in Dakland, A

o

VortSeutiy BS is an effeetive option whoa
Space is limited
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The COS is a swirl concentrator hybrid technology that e S iy

provides continuous defleclive separofion — a combinghon of

swirl conceniralion and paterted indirect screening — info a
memecown s soen

uriguely capnble product. i effectively screens, separates and e zuz:::rm\

trapz debns, sediment and oil from stormwater runoff ond iz

an ideal syshem to meet trazh Total Maximum Daily Load i b

(TMDL) requirements.

b :

INLIT ruwE

Features & Benefits

Cne-of-a-Kind Screening Technology rre—
*  Coptures and retains 100% of fioatables and neutrally
bucyont debas 2.4mm or larger i o aAE
*  Effectively removes solids down to 100um TATATWENT SR
*  Sel-cdleaning screen — the only non-blocking zcreening — 2 = - . ;
technology available ———— .,. , (o % == WMFSIOMAGE

*  Water velocities within the swirl chamber confinually

zhear debns off the screen to keep it clean

*  Vanous screening aperfures availoble

Proven Performance

*  Performance verified by NJ CAT and WA Ecology

Excellent Pollutant Retention
*  lzolated Storage Sump eliminates scour potential

*  Oil Scffle improves hydrocarbon removal

Multiple Opfions to Meet Site-Spedfic Needs

*  Inline, offline, grate inlet and drop inlet configuration

*  Accepts multiple pipe inletz and 90-180° angles —

eliminate the need for junction manholes
*  Internal and external peak bypass options available

»  High treatment flow capacity — up to 300 cf=

Ve 7 R |

November 21, 2012 Page 46



South Shores Church Master Plan Preliminary Water Quality Management Plan

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for

a defined particle size. The Rational Rainfall MethodTM and
Probabalistic Method are used when a specific removal efficiency
of the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125-microns (um). For some regulatory
enviranments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size {d50) of 75-microns (umj.

Water Quality Flow Rate Method

In many cases, regulations require that a specific flow rate, often
referred to as the water quality design flow (WQQ), be treated.
This WQQ represents the peak flow rate from either an event
with a specific recurrence interval (i.e. the six-month storm) or a
water quality depth (i.e. 1/2-inch of rainfall).

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the treatment flow rate around the separation
chamber. This allows removal efficiency to remain relatively
constant in the separation chamber and reduces the risk of
washout during bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore they are variable based on the gradation and
removal efficiency specified by the design engineer.
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Preliminary Water Quality Management Plan

ft yd3 m3
CD52015-4 - 1.2 3.0 0.9 0.5 0.4
CD52015 5 1.5 3.0 09 1.3 10
€Ds2020 3 1.5 35 10 1.3 1.0
CD52025 5 1.5 4.0 12 13 10
CD53020 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 14 21 16
CDs3035 6 1.8 50 1.5 2.1 16
CDS3030 8 23 4.6 14 5.6 43
CO0S4040 8 24 57 | 5.6 43
CD54045 8 24 6.2 19 56 43
Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
MNote To zvoid underestimating the volume of sediment in the chamber, careful y lower the

measuring device to the top of the sediment pile. Finer sitty particles at the top of the pile
may be more difficult to feel with 2 measuring stick. These finer particles typically offer less
rezistance to the end of the rod than larger particles toward the bottom of the ple

Distance from Water Surface  Sediment

1o Top of Sediment Pile Storage Capadty

November 21, 2012

Page 48



South Shores Church Master Plan Preliminary Water Quality Management Plan

6.3.2 SIZING

Design Capture Storm Depth = 0.80 inches

ey e
LEGEND
i Orange County Freciplation Otabons
¢| —— 24 Hour, BSIh Prrentie Rantal (inches)
—— 24 Hour, 35t Poroentie Rantal (inches) - Extragoated |
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Area A-1 (COMMUNITY LIFE CENTER)
BIO-1: Bioretention w/ Underdrain; Downspout Planter Boxes
Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1| Enter design capture storm depth from Figure I1l.1, d (inches) d= 0.8 inches

2 Enter calculated drawdown time of the proposed BMP based T= 5 r—
on equation provided in applicable BMP Fact Sheet, T (hours)
Using Figure 111.2, determine the "fraction of design capture

3 | storm depth" at which the BMP drawdown time (T) line 0.35
achieves 80% capture efficiency, X; Xq=

4 Enter the effect depth of provided HSCs upstream, dysc duce= R riohes
(inches) (Worksheet A) HSe

5 Enter capture efficiency corresponding to dusc, Y> Vi . o
(Worksheet A) 4 °
Using Figure Il1.2, determine the fraction of "design capture

6 | storm depth" at which the drawdown time (T) achieves the Xo= -

equivalent of the upstream capture efficiency(Y2), X,

Calculate the fraction of design volume that must be provided S
7| by BMP, fraction = X; - X WEGUD= | 028

8 Calculate the resultant design capture storm depth (inches),

draction= fraction x d drrction= 2B e
Step 2: Calculate the DCV
1 Enter Project area tributary to BMP (s), A (acres) A= 061 acres
> Enter Project Imperviousness, imp (unitless) imp= 09
3 Calculate runoff coefficient, C=(0.75 x imp) + 0.15 C= 0.825

Calculate runoff volume, Viesign= (C X Jrfraction X A x 43560 x Ve = cu-ft
4 (1/12)) design 512

Supporting Calculations

Provide drawdown time calculations per applicable BMP Fact Sheet:
DD = (dp / Kdesign) X 12 infft
DD = Time to completely drain infiltration basin ponding depth, hours

D, = Ponding Depth =1 ft
Kaesign = Infiltration Rate = Assume 2.5 in/hr

DD =(1ft/25in/hr)x 12 infft=4.8 hr  Round Upto 5 hr

DD =5.0 hr .
From Step 4, Design Volume = fraction of DCV, adjusted for drawdown = 512 cu-ft

To Determine the Basin Infiltration Area Needed, A = Design Volume / dp

A=512 cu-ft/1ft
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Area Needed = 512 square feet

A downspout planter box with underdrain will be located at the north-westerly and southerly side of the
Community Life Center where the majority of the roof runoff will drain through a planter box.
Footprint area of the BMP is approximately: 128 sf + 350 sf + 110 sf = 588 sf = Area Provided

588 sf > 512 sf
Aprovided > Arem,uir(—:d
Graphical Operations
100% Drawdown
Time
0% - 1-hr
80% -2
o 3-hr
70% ——6-hr
g ~=12-hr
-§ S0k —-—24-hr
Q
e -
W 50% i
o —48-hr
2 40% 72T
3 —96-hr
30% —-120-hr
~+-240-hr
10% 360-hr
, 480-hr
0% 720-hr

00 02 04 06 08 10 12 14 16
Fraction of Design Capture Storm Depth

Provide supporting graphical operations. See Example I11.6.

18 20
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-2 (CHRISTIAN EDUCATION BUILDING 2)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2)

Using Figure Ill.4, determine the design intensity at which the
estimated time of concentration (T.) achieves 80% capture
2 | efficiency, 1

0.26

in/hr

3 Enter the effect depth of provided HSCs upstream, dysc
(inches) (Worksheet A)

inches

Enter capture efficiency corresponding to dyse, Y>
(Worksheet A)

%

Using Figure lll.4, determine the design intensity at which the
5 | time of concentration (T.) achieves the upstream capture
efficiency(Y>), 1>

’design: l1-15

6 Determine the design intensity that must be provided by BMP,

/ design—

0.26

Step 2: Calculate the design flowrate

Enter Project area tributary to BMP (s), A (acres)

0.26

acres

2 Enter Project Imperviousness, imp (unitless)

90%

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15

0.825

4 Calculate design flowrate, Quesign= (C X igesign X A)

0.056

cfs

Supporting Calculations

Describe system:

Filterra Bioretention Unit 4’ x 6’ (Treats up to 0.061 cfs)

Provide time of concentration assumptions:

Tc = 5 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-2 (CHRISTIAN EDUCATION BUILDING 2)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations

100%

—— i
o — e
: ._;-_"';-—""—" _______ — -
: S e e
S 80% -
o
ut_l 70%
Q
5 60%
g
O 50%
E e = .
2 40% N R~
: —=—Tc = 30 minutes
0,6 ‘ |
% 30 —Tc = 20 minutes
[1+]
>
q Oo Te <= 5 minutes
10%
0 Extrapolated Data
0% |

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Design Intensity, in/hr

Provide supporting graphical operations. See Example I1l.7.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-3 (CHRISTIAN EDUCATION BUILDING 1)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2) T.= 5
Using Figure Ill.4, determine the design intensity at which the
estimated time of concentration (T,) achieves 80% capture = 0.26 in‘hr

2 | efficiency, I;

3 Enter the effect depth of provided HSCs upstream, dysc et = inches
(inches) (Worksheet A) ok

4 Enter capture efficiency corresponding to dusc, Yo V.= . %
(Worksheet A) . ’
Using Figure Ill.4, determine the design intensity at which the

5 | time of concentration (T.) achieves the upstream capture I>= -

efficiency(Y.), I

6 Determine the design intensity that must be provided by BMP,

lasagn™ lr-le ldesign= 0.26

Step 2: Calculate the design flowrate

1 Enter Project area tributary to BMP (s), A (acres) A= 0.26 acres
2 Enter Project Imperviousness, imp (unitless) imp= 90%

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.825

4 Calculate design flowrate, Quesign= (C X igesign X A) Quesign= 0.056 cfs

Supporting Calculations

Describe system:

Filterra Bioretention Unit 4’ x 6" (Treats up to 0.061 cfs)

Provide time of concentration assumptions:

Tc = 5 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-3 (CHRISTIAN EDUCATION BUILDING 1)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations

100%
90%
-2
- o
S 80%
L
Q,
ﬁ 70%
Q
5 60%
s
Q.
S 50%
5 —" T = |
2 — Tc 60 minutes
B == T¢ = 30 minutes
< %
8, 30 ——Tc = 20 minutes
g 20% Tec = 10 minutes
>
a . .- —+—Tc <= 5 minutes
- IV
= ’ Extrapolated Data
0% ¥

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Design Intensity, in/hr

Provide supporting graphical operations. See Example IIl.7.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-4
BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T (min) (See Appendix IV.2) T.= 7
Using Figure 1114, determine the design intensity at which the
estimated time of concentration (T.) achieves 80% capture li= 0.25 in/hr

2 | efficiency, I

3 Enter the effect depth of provided HSCs upstream, dysc e i i inchos
(inches) (Worksheet A) HSC

4 Enter capture efficiency corresponding to dysc, Y- V.= i %
(Worksheet A) 4 ?
Using Figure Ill.4, determine the design intensity at which the

5 | time of concentration (T;) achieves the upstream capture 1= -
efficiency(Y-), I
Determine the design intensity that must be provided by BMP, _

6 _ ldesign= 0.25
’design— ’1'!2 7

Step 2: Calculate the design flowrate

1 Enter Project area tributary to BMP (s), A (acres) A= 0.60 acres

5 Enter Project Imperviousness, imp (unitless) imp= 1 900

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.825

4 Calculate design flowrate, Qgesign= (C X igesign X A) Quesign= 0.124 cfs

Supporting Calculations

Describe system:

Fifterra Bioretention Unit 6" x 10’ (Treats up to 0.140 cfs)

Provide time of concentration assumptions:

Tc = 7 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-4
BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
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ke
E 70%
o
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Provide supporting graphical operations. See Example I1l.7.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-5(NORTHERLY PARKING DECK)

Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID A-5
Total drainage area 0.5 acres
Total drainage area Impervious Area (IAql) 0.4 acres
Effect of
individual HSC;
per criteria in
o BMP Fact Impervious Area
HSC Type/ Description/ Sheets (XIV.1) | Tributary to HSC,
HSC ID Reference BMP Fact Sheet (rige)’ (IA) d; x IA;
HCS-2: Impervious Area .,
= Dispersion; 0.25 Ratio Lk Lo L
Box 1: > dixIA= .06
Box 2: lAfO{af = 4
[Box 1]/[Box 2]: dusc total = 0.15
Percent Capture Provided by HSCs 28.5%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-5 (NORTHERLY PARKING DECK)

BIO-2: Vegetated Swale; Biofiltration Swale
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2) T.= 5
Using Figure 11.4, determine the design intensity at which the
estimated time of concentration (T,) achieves 80% capture li=| 0.26 | infhr
2 | efficiency, I
Enter the effect depth of provided HSCs upstream, dysc _ ;
2 (inches) (Worksheet A) Onsc= | 0.15 | inches
Enter capture efficiency corresponding to dysc, Y» _ A
4| (Worksheet A) = 285 | %
Using Figure Ill.4, determine the design intensity at which the
5 | time of concentration (T;) achieves the upstream capture 1= .04
efficiency(Y:), I
Determine the design intensity that must be provided by BMP, _
6 _ lgesign= | 0.22
!design_ ’1"’2
Step 2: Calculate the design flowrate
y Enter Project area tributary to BMP (s), A (acres) A= 05 acres
2 Enter Project Imperviousness, imp (unitless) imp= | gno,
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.75
4 Calculate design flowrate, Qgesign= (C X igesign X A) Quesign= 0.0825 cfs

Supporting Calculations
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