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PDP SWQMP PREPARER'S CERTIFICATION PAGE

Project Name: Safari Highlands Ranch
Permit Application Number: SUB15-0019

PREPARER'S CERTIFICATION

| hereby declare that | am the Engineer in Responsible Charge of design of storm water best
management practices (BMPs) for this project, and that | have exercised responsible charge over
the design of the BMPs as defined in Section 6703 of the Business and Professions Code, and
that the design is consistent with the PDP requirements of the City of Escondido Storm Water
Design Manual, which is a design manual for compliance with the City of Escondido Municipal
Code (Chapter 22, Article 2) and regional MS4 Permit (California Regional Water Quality Control
Board San Diego Region Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-
0100) requirements for storm water management.

| have read and understand that the City of Escondido has adopted minimum requirements for
managing urban runoff, including storm water, from land development activities, as described in
the Storm Water Design Manual. | certify that this PDP SWQMP has been completed to the best
of my ability and accurately reflects the project being proposed and the applicable BMPs proposed
to minimize the potentially negative impacts of this project's land development activities on water
quality. | understand and acknowledge that the plan check review of this PDP SWQMP by City
staff is confined to a review and does not relieve me, as the Engineer in Responsible Charge of
design of storm water BMPs for this project, of my responsibilities for project design.

g T D

Engifeer of Work's Signature, PE Number & Expiration Date

Raymond L. Martin
Print Name

Hunsaker & Associates — San Diego, Inc.

Company

4/11/2019

Date No. 48670
Engineer's Seal: Exp. 06/30/20
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

SUBMITTAL RECORD

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP
is re-submitted, provide the date and status of the project. In column 4 summarize the changes
that have been made or indicate if response to plancheck comments is included. When applicable,
insert response to plancheck comments behind this page.

Preliminary Design / Planning / CEQA

Submittal | Date Summary of Changes

Number

1 9/14/2016 Initial Submittal

2 4/24/2017 Address Comments

3 10/15/2018 Address Comments

4 4/5/2018 Address Comments
Final Design

Submittal | Date Summary of Changes

Number

1 Initial Submittal

2

3

4

Plan Changes

Submittal
Number

Date

Summary of Changes

1

Initial Submittal
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PROJECT VICINITY MAP

Project Name: Safari Highlands Ranch
Record ID: SUB15-0019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 1:

Project type determination (Standard or Priority

Development Project) (Form I-2a)

Project Summary Information

Project Name

Safari Highlands Ranch

Project Address

West of 1-15, North of Hwy 78 off of W Zoo Rd.

Assessor's Parcel Number(s)

240-270-33, 241-060-03, 242-010-02, 35, 36, & 38

Permit Application Number

SUB515-0019

Project Watershed (Hydrologic Unit)

Select One:
[ Carlsbad 904
San Dieguito 905

Parcel Area

(total area of Assessor's Parcel(s) associated
with the project)

1099 Acres (47854958 Square Feet)

Area to be disturbed by the project
(Project Area)

366 Acres (15942488.9 Square Feet)

Project Proposed Impervious Area
(subset of Project Area)

221.5 Acres (9651912 Square Feet)

Project Proposed Pervious Area
(subset of Project Area)

144.4 Acres (6290577 Square Feet)

This may be less than the Parcel Area.

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.

Confirmation of Priority Development Project Determination

The project is (select one): New Development [ Redevelopment?!

The total proposed newly created or replaced impervious area is: 9651912 ft2

1 Redevelopment is defined as: The creation and/or replacement of impervious surface on an already
developed site. Examples include the expansion of a building footprint, road widening, the addition to or
replacement of a structure, and creation or addition of impervious surfaces. Replacement of impervious
surfaces includes any activity that is not part of a routine maintenance activity where impervious
material(s) are removed, exposing underlying soil during construction. Redevelopment does not include
routine maintenance activities, such as trenching and resurfacing associated with utility work; pavement
grinding; resurfacing existing roadways; new sidewalks construction; pedestrian ramps; or bike lanes on
existing roads; and routine replacement of damaged pavement, such as pothole repair.

Solar energy farms that are not also one of the categories listed in Step 2b of Table 1-1. City staff must
also determine that appropriate BMPs are provided to mitigate for downstream impacts due to significant

changes to the existing hydrology

Template Date: March 29, 2016
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Is the project in any of the following categories, (a) through (f)?

Yes

No
O

(@)

New development projects that create 10,000 square feet or more of impervious
surfaces (collectively over the entire project site). This includes commercial,
industrial, residential, mixed-use, and public development projects on public or
private land.

(b)

Redevelopment projects that create and/or replace 5,000 square feet or more of
impervious surface (collectively over the entire project site on an existing site of
10,000 square feet or more of impervious surfaces). This includes commercial,
industrial, residential, mixed-use, and public development projects on public or
private land.

(©)

New and redevelopment projects that create and/or replace 5,000 square feet or
more of impervious surface (collectively over the entire project site), and support
one or more of the following uses:

(i) Restaurants. This category is defined as a facility that sells prepared foods
and drinks for consumption, including stationary lunch counters and
refreshment stands selling prepared foods and drinks for immediate
consumption (Standard Industrial Classification (SIC) code 5812).

(i) Hillside development projects. This category includes development on any
natural slope that is twenty-five percent or greater.

(iii) Parking lots. This category is defined as a land area or facility for the
temporary parking or storage of motor vehicles used personally, for
business, or for commerce.

(iv) Streets, roads, highways, freeways, and driveways. This category is
defined as any paved impervious surface used for the transportation of
automobiles, trucks, motorcycles, and other vehicles.

Yes

No

(d)

New or redevelopment projects that create and/or replace 2,500 square feet or
more of impervious surface (collectively over the entire project site), and
discharging directly to an Environmentally Sensitive Area (ESA). “Discharging
directly to” includes flow that is conveyed overland a distance of 200 feet or less
from the project to the ESA, or conveyed in a pipe or open channel any distance as
an isolated flow from the project to the ESA (i.e. not commingled with flows from
adjacent lands).
Note: ESAs are areas that include but are not limited to all Clean Water Act
Section 303(d) impaired water bodies; areas designated as Areas of Special
Biological Significance by the State Water Board and San Diego Water Board;
State Water Quality Protected Areas; water bodies designated with the RARE
beneficial use by the State Water Board and San Diego Water Board; and any
other equivalent environmentally sensitive areas which have been identified by
the Copermittees.

Yes

No

(e)

New development projects, or redevelopment projects that create and/or replace
5,000 square feet or more of impervious surface, that support one or more of the
following uses:
(i) Automotive repair shops. This category is defined as a facility that is
categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532-
7534, or 7536-7539.
(i) 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.
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Yes | No | (e) | New development projects, or redevelopment projects that create and/or replace
U 5,000 square feet or more of impervious surface, that support one or more of the
following uses:
(iii) Automotive repair shops. This category is defined as a facility that is

categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532-
7534, or 7536-7539.

(iv) 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.

Yes | No | (f) | New or redevelopment projects that result in the disturbance of one or more acres

O of land and are expected to generate pollutants post construction.
Note: See Storm Water Design Manual Section 1.4.2 for additional guidance.

Does the project meet the definition of one or more of the Priority Development Project categories (a)
through (f) listed above?

1 No —the project is not a Priority Development Project (Standard Project).

Yes — the project is a Priority Development Project (PDP).

Further guidance may be found in Chapter 1 and Table 1-2 of the Storm Water Design Manual.
The following is for redevelopment PDPs only:

The area of existing (pre-project) impervious area at the project site is: ft2 (A)
The total proposed newly created or replaced impervious area is ft2 (B)
Percent impervious surface created or replaced (B/A)*100: %

The percent impervious surface created or replaced is (select one based on the above calculation):
(1 less than or equal to fifty percent (50%) — only newly created or replaced impervious areas
are considered a PDP and subject to stormwater requirements
OR
[ greater than fifty percent (50%) — the entire project site is considered a PDP and subject to
stormwater requirements

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 1.1: Storm Water Quality Management Plan requirements

Step Answer Progression
Is the project a Standard Project, [ Standard Standard Project requirements apply, including
Priority Development Project (PDP), or Project Standard Project SWOQMP.
exception to PDP definitions? Complete Form I-1.
To answer this item, complete Step 1 PDP Standard and PDP requirements apply,
Project Type Determination Checklist including PDP_SWQMP.
on Pages 1 and 2, and see PDP Complete Form I-1.

exemption information below.

For further guidance, see Section 1.4 O PDP with | If participating in offsite alternative compliance,

of the Storm Water Design Manual in ACP complete Step 6.3 and an ACP SWQMP.
its entirety.

0 PDP Go to Step 1.2 below.

Exemption

Step 1.2: Exemption to PDP definitions

Is the project exempt from PDP definitions based on either of the following:

LI Projects that are only new or retrofit paved sidewalks, bicycle lanes,
or trails that meet the following criteria:

(i) Designed and constructed to direct storm water runoff to
adjacent vegetated areas, or other non-erodible permeable
areas; OR

(i) Designed and constructed to be hydraulically disconnected
from paved streets or roads [i.e., runoff from the new
improvement does not drain directly onto paved streets or
roads]; OR

(i) Designed and constructed with permeable pavements or
surfaces in accordance with County of San Diego Green
Streets Infrastructure;

If so:

Standard Project
requirements apply, AND
any additional requirements
specific to the type of
project. City concurrence
with the exemption is
required. Provide
discussion and list any
additional requirements
below in this form.

LI Projects that are only retrofitting or redeveloping existing paved
alleys, streets or roads that are designed and constructed in
accordance with the City of Escondido Guidance on Green
Infrastructure.

Complete Green Streets
PDP Exempt SWQMP.

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 2: Construction Storm Water BMPs

Construction storm water BMPs shall be shown on the Grading Plan and (if applicable) included
in the Storm Water Pollution Prevention Plan (SWPPP).

N/A
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3: City of Escondido PDP SWQMP Site Information Checklist
(Form I-2a)

Step 3.1: Description of Existing Site Condition

Current Status of the Site (select all that apply):
[L1Existing development

[IPreviously graded but not built out
[IDemolition completed without new construction
L1Agricultural or other non-impervious use
XVacant, undeveloped/natural

Description / Additional Information:

Existing Land Cover Includes (select all that apply and provide each area on site):
XVegetative Cover 1098.6 Acres (47854958 Square Feet)

[INon-Vegetated Pervious Areas Acres ( Square Feet)
XImpervious Areas 0.4 Acres (18510 Square Feet)

Description / Additional Information:
Impervious area is a section of paved Zoo Road that crosses the southern boundary of
the site, all else is pervious

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
LINRCS Type A
LINRCS Type B
LINRCS Type C
XINRCS Type D

Approximate Depth to Groundwater (GW) (or N/A for no infiltration BMPS):
LIGW Depth < 5 feet

[15 feet < GW Depth < 10 feet

[110 feet < GW Depth < 20 feet

XIGW Depth > 20 feet

Groundwater not encountered

Existing Natural Hydrologic Features (select all that apply):
[JWatercourses

[1Seeps

[ISprings

XWetlands

[JNone

[10ther

Description / Additional Information:
Ephemeral streams onsite

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.2: Description of Existing Site Drainage Patterns
How is storm water runoff conveyed from the site? At a minimum, this description should
answer:

(1) Whether existing drainage conveyance is natural or urban;

(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas,
design flows, and locations where offsite flows enter the project site, and summarize how such
flows are conveyed through the site;

(3) Provide details regarding existing project site drainage conveyance network, including any
existing storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, natural or constructed channels; and

(4) Identify all discharge locations from the existing project site along with a summary of
conveyance system size and capacity for each of the discharge locations. Provide summary of
the pre-project drainage areas and design flows to each of the existing runoff discharge
locations.

Describe existing site drainage patterns:

The project site currently consists of approximately 1,100 acres of mostly undeveloped natural
open space, a portion of Zoo Road crossing the site at the lower south end of the project site.
Topographically, the site consists of rugged, steeply sloping, hillside terrain with occasional,
somewhat level valleys. Elevations across the overall property vary from approximately 400
feet in the southwest corner to a high of almost 1,800 feet in the northeast portion of the site.

There are no existing storm drain features onsite. A ridgeline that spans from approximately
3,800 feet offsite from the eastern project boundary that runs through the project site separates
the site into two drainage areas, to be referred to as Drainage Area A (the north) and Drainage
Area B (the south). The two drainage areas flow across the site in a northeast to southwest
direction.

Drainage Area A, consists of approximately 412 acres in the northern portion of the site. The
summit of the drainage area is located just north of the project boundary at an elevation of 1,765
feet. From there, runoff is conveyed southwesterly through a series of natural valleys that
converge and eventually cross the western project boundary approximately 3,000 feet south of
the northern boundary. Runoff continues from there southwesterly across undeveloped terrain
and in natural valleys directly east of Rosewood Lane (a residential cul-de-sac within the Eagle
Crest Golf Course/ Rancho San Pasqual development).

Drainage Area B, spans approximately 1,925 acres. Runoff from this offsite area is conveyed
southwesterly through a series of natural valleys and discharges at the southern end of the
project site, flowing towards Rancho Vista Monte.

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.3:  Description of Proposed Site Development

Project Description / Proposed Land Use and/or Activities:

Single family residential area with accompanying roads, sidewalks, water quality basins, and
open space

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking
lots, courtyards, athletic courts, other impervious features):

Buidlings, roadways, sidewalks, recreational area, parking, and a fire station (to have its own
SWQMP)

List/describe proposed pervious features of the project (e.g., landscape areas):

Landscape areas, natural trails, and open space

Does the project include grading and changes to site topography?
XYes
[INo

Description / Additional Information:

Grading for public and private streets, 550 residential lots, fire station, recreational area, and
water quality basins

Insert acreage or square feet for the different land cover types in the table below:

Change in Land Cover Type Summary
Land Cover Type Existing Proposed Percent
(acres or ft?) | (acres or ft?) | Change
Vegetation 1098.6 956 13%
Pervious (non-vegetated) | 0 0 0%
Impervious 04 221.5 -13%
Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.4: Description of Proposed Site Drainage Patterns

Does the project include changes to site drainage (e.g., installation of new storm water
conveyance systems)?

XYes

LINo

If yes, provide details regarding the proposed project site drainage conveyance network,
including storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, natural or constructed channels, and the method for conveying offsite flows through or
around the proposed project site. Identify all discharge locations from the proposed project site
along with a summary of the conveyance system size and capacity for each of the discharge
locations. Provide a summary of pre- and post-project drainage areas and design flows to each
of the runoff discharge locations. Reference the drainage study for detailed calculations.

Describe proposed site drainage patterns:

Urban runoff will be collected in storm drain inlets from street surfaces and routed towards
multi-purpose basins and treated for storm water quality, flow control for hydromodification, and
flood attenuation to maintain existing peak flow rates during the 100-year storm event.

Natural and sloped areas containing no imperious areas are collected in separate storm drains
and discharged through rip rap energy dissipates to avoid comingling of drainage and allow
passing through any course sediment generated in the areas.

When roads cross major drainage channels, culvert undercrossing are provided to maintain
existing drainage patterns.

For offsite improvements; to the south, Rockwood Road (Zoo Road) is to be widened and will
implement green streets to address water quality, and to the north, the fire truck access will
have a roadside swale. Both calculations and detail will be provided in final engineering.

A separate SWQMP report is prepared to submit to the City of San Deigo for Zoo Road
widening within City of San Deigo.
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.5: Potential Pollutant Source Areas

Identify whether any of the following features, activities, and/or pollutant source areas will be
present (select all that apply).

X On-site storm drain inlets

Ulinterior floor drains and elevator shaft sump pumps
Ulinterior parking garages

[INeed for future indoor & structural pest control
[ILandscape/Outdoor Pesticide Use

X Pools, spas, ponds, decorative fountains, and other water features
[JFood service

[IRefuse areas

UlIndustrial processes

[1Outdoor storage of equipment or materials
[1Vehicle and Equipment Cleaning
[1Vehicle/Equipment Repair and Maintenance
[JFuel Dispensing Areas

[ILoading Docks

[IFire Sprinkler Test Water

[IMiscellaneous Drain or Wash Water

X Plazas, sidewalks, and parking lots

[1Other (provide description)

Description / Additional Information:

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.6: Identification and Narrative of Receiving Water and Pollutants

of Concern

Describe flow path of storm water from the project site discharge location(s), through urban
storm conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable,
and ultimate discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable):
The flow path is generally in a southwesterly direction, the north and south tributary
eventually converging south of Rockwood Rd. flowing through Cloverdale Creek to Lake
Hodges and then to the Pacific Ocean within San Dieguito River and San Dieguito
Lagoon.

List any 303(d) impaired water bodies? within the path of storm water from the project site to the
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the
pollutant(s)/stressor(s) causing impairment, and identify any TMDLs and/or Highest Priority
Pollutants from the WQIP for the impaired water bodies:

TMDLs / WQIP Highest

303(d) Impaired Water Body

Pollutant(s)/Stressor(s)

Priority Pollutant

Nitrogen, Phosphorus, Total
Dissolved Solids

San Dieguito Lagoon Total Coliform Unknown

Cloverdale Creek Phosphorus, Total Dissolved Unknown
Solids

San Dieguito River Enterococcus, Fecal Coliform, | Unknown

Identification of Project Site Pollutants*
*Identification of project site pollutants below is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs. Note the project must also
participate in an alternative compliance program (unless prior lawful approval to meet earlier
PDP requirements is demonstrated).

Identify pollutants expected from the project site based on all proposed use(s) of the site (see
Storm Water Design Manual Appendix B.6):

Also a Receiving
Not Applicable to Anticipated from the | Water Pollutant of
Pollutant the Project Site Project Site Concern
Sediment N/A N/A N/A
Nutrients N/A N/A N/A
Heavy Metals N/A N/A N/A
Organic Compounds N/A N/A N/A
Trash & Debris N/A N/A N/A
Oxygen Demanding
Substances N/A N/A N/A
Qil & Grease N/A N/A N/A
Bacteria & Viruses N/A N/A N/A
Pesticides N/A N/A N/A

NOTE: Project implements Biofiltration BMPs. Identifying pollutants for the project site is not required.

2 The current list of Section 303(d) impaired water bodies can be found at
http://www.waterboards.ca.gov/water issues/programs/water guality assessment/#impaired
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.7: Hydromodification Management Requirements

Do hydromodification management requirements apply (see Section 1.6 of the Storm Water
Design Manual)?

XYes, hydromodification management requirements for flow control and preservation of critical
coarse sediment yield areas are applicable.

[INo, the project will discharge runoff directly to existing underground storm drains discharging
directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

[INo, the project will discharge runoff directly to conveyance channels whose bed and bank are

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes,
enclosed embayments, or the Pacific Ocean.

[INo, the project will discharge runoff directly to an area identified as appropriate for an
exemption by the WMAA?3 for the watershed in which the project resides.

Description / Additional Information (to be provided if a 'No' answer has been selected above):

3The Watershed Management Area Analysis (WMAA) is an optional element for inclusion in the Water
Quality Improvement Plans (WQIPs) described in the 2013 MS4 Permit [Provision B.3.b.(4)]. Itis
available online at the Project Clean Water website:
http://www.projectcleanwater.org/index.php?option=com_content&view=article&id=248

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.7.1:  Critical Coarse Sediment Yield Areas*

*This Section only required if hydromodification management requirements apply

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas
exist within the project drainage boundaries?

Yes

1 No, no critical coarse sediment yield areas to be protected based on WMAA maps

If yes, have any of the optional analyses presented in Section 6.2 of the manual been

performed?

6.2.1 Verification of GLUs (classification that provides an estimate of sediment yield based

on geology, hillslope, and land cover) Onsite

6.2.2 Downstream Systems Sensitivity to Coarse Sediment

6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite

[ No optional analyses performed, the project will avoid critical coarse sediment yield areas
identified based on WMAA maps

If optional analyses were performed, what is the final result?

[ No critical coarse sediment yield areas to be protected based on verification of GLUs onsite.

Critical coarse sediment yield areas exist but additional analysis has determined that

protection is not required. Documentation attached in Attachment 8 of the SWQMP.

[ Critical coarse sediment yield areas exist and require protection. The project will implement
management measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas
are identified on the SWQMP Exhibit.

Discussion / Additional Information:

Onsite geology consisted of mostly Coarse Bedrock (CB) material within the grading
limits per Geotechnical Analysis and vegetation was mostly "Diegan Coastal Sage
Scrub" and "Southern Mixed Chaparral”

GLUs on site were classified as "CB-SCRUB/SHRUB-4" per Appendix H, Table H.1-3

of City of Escondido Storm Water Design Manual.

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Flow Control for Post-Project Runoff*

*This Section only required if hydromodification management requirements apply

List and describe point(s) of compliance (POCs) for flow control for hydromodification
management (see Section 6.3.1). For each POC, provide a POC identification name or number
correlating to the project's HMP Exhibit and a receiving channel identification name or number
correlating to the project's HMP Exhibit.

There are 2 points of compliances (POC 1 & 2 on the HMP Map). POCL1 is located in the
northern area of the project receiving discharge from DMA A, B, C, D, & F'. POC2 receives
discharge from DMAE, F, G, H, L& J

Has a geomorphic assessment been performed for the receiving channel(s)?
XINo, the low flow threshold is 0.1Q2 (default low flow threshold)

[JIYes, the result is the low flow threshold is 0.1Q2

JYes, the result is the low flow threshold is 0.3Q2

[JYes, the result is the low flow threshold is 0.5Q2

If a geomorphic assessment has been performed, provide title, date, and preparer:

Discussion / Additional Information: (optional)

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 3.8:  Other Site Requirements and Constraints

When applicable, list other site requirements or constraints that will influence storm water
management design, such as zoning requirements including setbacks and open space, or local
codes governing minimum street width, sidewalk construction, allowable pavement types, and
drainage requirements.

Optional Additional Information or Continuation of Previous Sections As Needed

This space provided for additional information or continuation of information from previous
sections as needed.

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 4 Source Control BMP Checklist (Form I-2b)

Source Control BMPs

appropriate BMPs for your project.

Answer each category below pursuant to the following:

is not required.

Discussion / justification must be provided.

All development projects must implement source control BMPs 4.2.1 through 4.2.6 where
applicable and feasible. See Chapter 4.2 and Appendix E of the City Storm Water Design
Manual for information to implement source control BMPs shown in this checklist. The following
checklists serve as guides only. Mark what elements are included in your project. See Storm
Water Design Manual Chapter 4 and Appendix E for more information on determining

¢ "Yes" means the project will implement the source control BMP as described in Chapter
4.2 and/or Appendix E of the City Storm Water Design Manual. Discussion / justification

¢ "No0" means the BMP is applicable to the project but it is not feasible to implement.
¢ "N/A" means the BMP is not applicable at the project site because the project does not

include the feature that is addressed by the BMP (e.g., the project has no outdoor
materials storage areas). Discussion / justification must be provided.

Source Control Requirement

Applied?

SC-1 Prevention of lllicit Discharges into the MS4 XYes

[No

CN/A

Direct irrigation water away from impervious surfaces
m Direct vehicle wash water away from impervious surfaces
O Other:

Discussion / justification if SC-1 not implemented:

SC-2 Storm Drain Stenciling or Signage XYes

CN/A

Stencil or stamp storm drains with anti-dumping message
m Post signs prohibiting illegal dumping
m Other

Discussion / justification if SC-2 not implemented:

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, CYes
Run-On, Runoff, and Wind Dispersal

N/A

m Store materials inside a covered enclosure

m Direct runoff from downspouts and roofs away from storage areas
m Other

Discussion / justification if SC-3 not implemented:

No outdoor materials storage area proposed

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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SC-4 Protect Materials Stored in Outdoor Work Areas from
Rainfall, Run-On, Runoff, and Wind Dispersal

CYes

No

N/A

O removed

Discussion / justification if SC-4 not implemented:
No work areas proposed

o Locate work area away from storm drains or catch basins
Work over impermeable surfaces where spills and pollutants can be captured and

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, XYes CONo LIN/A

Runoff, and Wind Dispersal

Locate trash containers in a roofed, walled enclosure

i Locate trash containers away from storm drains

Discussion / justification if SC-5 not implemented:

SC-6 Additional BMPs Based on Potential Sources of Runoff

Pollutants (must answer for each source listed below):
A. On-site storm drain inlets XYes CINo COIN/A
0 B. Interior floor drains and elevator shaft sump pumps OYes CINo XIN/A
I C. Interior parking garages OYes CINo XIN/A
1 D. Need for future indoor & structural pest control OYes CINo XIN/A
[ E. Landscape/outdoor pesticide use OYes CINo XIN/A
F. Pools, spas, ponds, fountains, and other water XYes CONo CIN/A
features
[0 G. Food service OYes CINo XIN/A
1 H. Refuse areas OYes CINo XIN/A
[ I. Industrial processes OYes CINo XIN/A
[ J. Outdoor storage of equipment or materials OYes CINo XIN/A
[J K. Vehicle and equipment cleaning OYes CINo XIN/A
[] L. Vehicle/equipment repair and maintenance OYes CONo XIN/A
1 M. Fuel dispensing areas OYes CINo XIN/A
[J N. Loading docks OYes CINo XIN/A
1 O. Fire sprinkler test water OYes CINo XIN/A
1 P. Miscellaneous drain or wash water OYes CINo XIN/A
Q. Plazas, sidewalks, and parking lots XYes CONo CIN/A

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff
pollutants are discussed. Justification must be provided for all "No" answers shown above.

Note: Show all source control measures described above that are included in design capture

volume calculations in the plan sheets of Attachment 5.
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be

on the Project Site ... ... Then Your SWQMP Shall Consider These Source Control BMPs
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative Table and Narrative
® A. Onsite storm drain Locations of inlets. ® Mark all inlets with the words “No | ®@ Maintain and periodically repaint
inlets Dumping! Flows to Bay” or similar. or replace inlet markings.

® Provide storm water pollution
O  Not Applicable prevention information to new
site owners, lessees, or operators.

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

Q Include the following in lease
agreements: ‘“Tenant shall not
allow anyone to discharge
anything to storm drains or to
store or deposit materials so as to
create a potential discharge to
storm drains.”
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be
on the Project Site ... ... Then Your SWQMP shall consider These Source Control BMPs
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative Table and Narrative

Q B. Interior floor drains O Starc that intcrior floor drains and | O Inspect and maintain drains to
and clevator shaft elevator shaft sump pumps will be prevent blockages and overflow.
sump pumps plumbed to sanitary sewet.

B Not Applicable

Q C. Interior parking Q State that parking garage floor | Q Inspect and maintain drains to
garages drains will be plumbed to the prevent blockages and overflow.

Not Applicable sanitary sewer.

O D1 Need for future O Note building design features that | O Provide Integrated Pest
indoor & structural discourage entry of pests. Management  information  to
pest control owners, lessees, and operators.

B Not Applicable
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative Table and Narrative
Q Da2. Landscape/ | O Show locations of existing | State that final landscape plans will | O Maintain landscaping using
ggcdoor Pesticide trees or areas of shrubs and | accomplish all of the following. minimum or no pesticides.
B Mot Anslieable ground  cover 0  be | O Ppreserve existing drought tolerant trees, | O See  applicable  operational
undisturbed and retzined. shrubs, and ground cover to the BMPs in Fact Sheet SC-41,
O Show self-retaining landscape maximum extent possible. “Building and Grounds

arcas, if any.

O Show storm water treatment

facilities.

O Design landscaping to minimize
irrigadon and runoff, to promote
surface infiltration where appropriate,
and to minimize the use of fertlizers
and pesticides that can contribute to
storm water pollution.

Q Where landscaped areas are used to
retain or detain storm water, specify
plants that are tolerant of periodic
saturated soil conditions.

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

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

Maintenance,” in the CASQA
Stormwater Quality Handbooks
at www.cabmphandbooks.com.

O Provide IPM information to
new owners, lcssces and
operators.
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be

on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include
Runoff Pollutants Drawings and Narrative in

T'able and Narrative

® E. Pools, spas, ponds, Q Show location of water feature | Q If the local municipality requires pools | @ See applicable operational

decorative fountains, and a sanitary sewer cleanout in to be plumbed to the sanitary sewer, BMPs in Fact Sheet SC-72,
and  other  water an accessible area within 10 feet. place a note on the plans and state in “Fountain and Pool
features. the narrative that this connection will Maintenance,” in the CASQA

O  Not Applicable be made according to local Stormwater Quality
requirements. Handbooks at

www.cabmphandbooks.com.

Q F. Food service Q For restaurants, grocery stores, | d Describe the location and features of
®  Not Applicable and  other  food  service the designated cleaning area.
operations,  show location | g Degeribe the items to be cleaned in

(indoors or in a covered area
outdoors) of a floor sink or other
area for cleaning floor mats,
containers, and equipment.

this facility and how it has been sized
to ensure that the largest items can be
accommodated.

Q On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.
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If These Sources Will Be

on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—Listin Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative Table and Narrative

O G. Refuse areas
@ Not Applicable

O Show where site refuse and

“Do not dump hazardous receptacles. Keep receptacles

Q If dumpsters or other receptacles materials here” or similar. covered. Prohibit/prevent
are outdoors, show how the dumping of liquid or hazardous
designated arca will be covered, wastes. Post “no hazardous
graded, and paved to prevent materials” signs. Inspect and pick
run- on and show locations of up litter daily and clean up spills
berms to prevent runoff from immediately. Keep spill control

the area. Also show how the materials available on- site. See
designated area will be protected Fact Sheet SC-34, “Waste
from wind dispersal. Handling and Disposal” in the

O Any drains from dumpsters, CASQA  Stormwater  Quality

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

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

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

O  State that signs will be posted on
or near dumpsters with the words

O Statc how the following will be
implemented:

Provide adecquatc number of
receptacles. Inspect receptacles
regularly; repair or replace leaky

Handbooks at
www.cabmphandbooks.com.

E-7

January 2016



Appendix E: BMP Design Fact Sheets

cquipment or
materials. (See rows ]
and K for source
control measures for

vehicle cleaning,
repair, and
maintenance.)

Not Applicable

arcas, including how materials
will be covered. Show how
areas will be graded and
bermed to prevent run-on or
runoff from area and protected
from wind dispersal.

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

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

materials to be stored, storage arcas, and
structural features to prevent pollutants
from entering storm drains.

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

= Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
Prevention Program

= Aboveground Storage Tank

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

= Underground Storage Tank

If These Sources Will Be :
e e B e ST e ... Then Your SWQMP shall consider These Source Control BMPs
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table and Operational BMPs—Include
Runoff Pollutants Drawings Narrative in Table and Narrative
Table and Narrative
Q H. Industrial Show process area. O If industrial processes are to be located | O See Fact Sheet SC-10, “Non-
processcs. onsite, state: “All process activitics to be Stormwater Discharges™ in the
® Not Applicable performed indoors. No processes to CASQA Stormwater Quality
drain to exterior or to storm drain Handbooks at
system.” www.cabmphandbooks.com.
A I. Outdoor storage of Show any outdoor storage | O Include a detailed description of See the Fact Sheets SC-31,

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

January 2016




If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Drawings Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Table and Narrative Table and Narrative
QO J. Vehide and|O Show on drawings as appropriate: O If a car wash area is not | Describe operational measutes to

Equipment Cleaning
& Not Applicable

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

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

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

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

provided, describe measures
taken to discourage onsite
car washing and explain how
these will be enforced.

implement  the
applicable):

following (i

O Washwater from vehicle and
equipment washing operations
shall not be discharged to the
storm drain system.

O Car dealerships and similar
may rinse cars with water only.

O See Fact Sheet SC-21, “Vehicle
and Equipment Cleaning,” in
the CASQA  Stormwater
Quality Handbooks at

www.cabmphandbooks.com

E-9
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Appendix E: BMP Design Fact Sheets

These Sources Will Be : .
on the Project Site .. ... Then Your SWQMP shall consider These Source Control BMPs
i 2 3 4

Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in

Runoff Pollutants Drawings Table and Narrative Table and Narrative
a K O Accommodate all vehicle | O  State that no vehicle repair or | In the report, note that all of the following

Vehicle/Equipment equipment repair and maintenance will be done | restrictions apply to use the site:
RcPair and mailntcnance indoors. Or outd_oors, or else describe the O No person shall dispose of, nor permit
Maintenance designate an outdoor work area required features of the

®  Not Applicable

and design the area to protect
from rainfall, run-on runoff, and
wind dispersal.

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

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

outdoor work area.

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

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

the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.

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

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

E-10
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Appendix E: BMP Design Fact Sheets

If'Ih’ese Smf,rces Wlu Es ... Then Your SWQMP shall consider These Source Control BMPs
on the Project Site ...
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
O L. Fuel Dispensing | O Fueling  areas’ shall  have Q The property owner shall dry sweep
Areas impermeable floors (i.e., portland the fueling area routinely.
® Not Applicable cement concrete  or - equivalent O See the Business Guide Sheet,
smooth impervious surface) that - Sariios  Berelcs
are (1) graded at the minimum Stations” in the CASQA Stormwater
slopc  nccessary  to  prevent Quality Hundbeske %t

ponding; and (2) scparated from
the rest of the site by a grade break
that prevents run-on of storm
water to the MEP.

www.cabmphandbooks.com.

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

1. The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose
and nozzle assembly may be operated plus 2 minimum of one foot, whichever is greater.
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U7 IEEE Sogrces Wﬂl s ... Then Your SWQMP shall consider These Source Control BMPs
- on the Project Site ...
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative

M. Loading Docks O Show a preliminary design for the O Move loaded and unloaded items

& Not Applicable loading dock area, including indoors as soon as possible.
roofing and drainage. Loading O See Fact Sheet SC-30, “Outdoor
docks shall. l?e ' covered and/or Loading and Unloading” in the
graded to minimize run-on to and CASQA e Quality
runoff from the loading arca. Roof Bt sl b
downspouts shall be positioned to www.cabmphandbooks.com.

direct storm water away from the
loading arca. Water from loading
dock areas should be drained to the
sanitary sewer where feasible.
Direct connections to storm drains
from depressed loading docks are
prohibited.

O Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

O Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.
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If These Sources Will Be g
on the Project Site ... ... Then Your SWQMP shall consider These Source Control BMPs
1 2 3 4
Potential Sources of Permanent Controls— Permanent Controls—List in Table and Operational BMPs—Include in
Runoff Pollutants Show on Drawings Narrative Table and Narrative
Q N. Fire Sprinkler O Provide a means to drain fire sprinkler test water | O See the note in Fact Sheet SC-
Test Water to the sanitary sewer. 41, “Building and Grounds
®  Not Applicable Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com.
O. Miscellaneous Drain or O Boiler drain lines shall be directly or indirectly
Wash Water connected to the sanitary sewer system and may
O Boiler drain lines not discharge to the storm drain system.
O Condensate drain O Condensate drain lines may discharge to
lines landscaped areas if the flow is small enough that
O Rooftop runoff will not occur. Condensate drain lines may

equipment not discharge to the storm drain system.

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

O Drainage sumps

O Roofing, gutters,

and trim , _
O Any drainage sumps onsite shall feature a

® Not Applicable sediment sump to reduce the quantity of sediment
in pumped water.

O  Avoid roofing, gutters, and trim made of copper
or other unprotected metals that may leach into
runoff.
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IEThese Soutces Will Be ... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
P. Plazas, sidewalks, ® Plazas, sidewalks, and parking lots shall
and parking lots. be swept regularly to prevent the
O Not Applicable accumulation of litter and debris.

Debris from pressure washing shall be
collected to prevent entry into the storm
drain system. Washwater containing any
cleaning agent or degreaser shall be
collected and discharged to the sanitary
sewer and not discharged to a storm
drain.
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Step 5: Site Design BMP Checklist (Form I-2¢)

Site Design BMPs

All development projects must implement site design BMPs SD-A through SD-H where
applicable and feasible. See Chapter 4.3 and Appendix E of the City Storm Water Design
Manual for information to implement site design BMPs shown in this checklist. The following
checklists serve as guides only. Mark what elements are included in your project. See Storm
Water Design Manual Chapter 4 and Appendix E for more information on determining
appropriate BMPs for your project.

Answer each category below pursuant to the following:
¢ "Yes" means the project will implement the site design BMP as described in Chapter 4.3
and/or Appendix E of the City Storm Water Design Manual. Discussion / justification is
not required.
¢ "No0" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.
¢ "N/A" means the BMP is not applicable at the project site because the project does not
include the feature that is addressed by the BMP (e.g., the project site has no existing
natural areas to conserve). Discussion / justification must be provided.
Site Design Requirement Applied?
SD-1 Maintain Natural Drainage Pathways and Hydrologic XYes INo CIN/A

Features
Maintain existing drainage patterns

Discussion / justification if SD-1 not implemented:

SD-2 Conserve Natural Areas, Soils, and Vegetation | KYes |ONo | ON/A
Preserve trees (see Zoning Code Art. 55 Grading & Erosion Control; Art. 62 Landscape

Regulations)
Avoid sensitive areas such as wetlands and waterways

Discussion / justification if SD-2 not implemented:

SD-3 Minimize Impervious Area XYes [LINo CIN/A

Install parking and driving aisles to minimum width required to meet standards

Discussion / justification if SD-3 not implemented:

SD-4 Minimize Soil Compaction XYes [INo LIN/A
Avoid compaction in planned landscaped spaces
m Till and amend soil for improved infiltration capacity

Discussion / justification if SD-4 not implemented:

Preparation Date: 4/5/2019
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

SD-5 Impervious Area Dispersion | XYes [ONo [DON/A
Drain rooftops, roads or sidewalks into adjacent landscape areas
O Drain impervious surfaces through pervious areas

Discussion / justification if SD-5 not implemented:

SD-6 Runoff Collection | KYes |ONo [ ON/A
use small collection strategies located at, or close to the source
m use permeable material for projects with low traffic areas and appropriate soil conditions

Discussion / justification if SD-5 not implemented:

SD-7 Landscaping with native or drought tolerant species | KYes |ONo [ ON/A

Discussion / justification if SD-5 not implemented:

SD-8 Harvest and using precipitation [IYes XINo CIN/A

Discussion / justification if SD-5 not implemented:
Not feasible. See form I-4

Note: Show all site design measures described above that are included in design capture volume
calculations in the plan sheets of Attachment 5.

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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Step 6: PDP Structural BMPs (Form 1-3)

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of
the Storm Water Desigh Manual). Selection of PDP structural BMPs for storm water pollutant
control must be based on the selection process described in Chapter 5. PDPs subject to
hydromodification management requirements must also implement structural BMPs for flow
control for hydromodification management (see Chapter 6 of the Storm Water Design Manual).
Both storm water pollutant control and flow control for hydromodification management can be
achieved within the same structural BMP(s).

PDP structural BMPs must be verified by the City at the completion of construction. This may
include requiring the project owner or project owner's representative and engineer of record to
certify construction of the structural BMPs (see Section 8.2.3.2 of the Storm Water Design
Manual). PDP structural BMPs must be maintained into perpetuity, and the City must confirm
the maintenance (see Section 7 of the Storm Water Design Manual).

Use this section to provide narrative description of the general strategy for structural BMP
implementation at the project site in the box below. Then complete the PDP structural BMP
summary information sheet (Step 6.2) for each structural BMP within the project (copy the BMP
summary information sheet [Step 6.2] as many times as needed to provide summary
information for each individual structural BMP).

Step 6.1: Description of structural BMP strategy

Describe the general strategy for structural BMP implementation at the site. This information
must describe how the steps for selecting and designing storm water pollutant control BMPs
presented in Section 5.1 of the Storm Water Design Manual were followed, and the results (type
of BMPs selected). For projects requiring hydromodification flow control BMPs, indicate whether
pollutant control and flow control BMPs are integrated or separate. At the end of this discussion
provide a summary of all the structural BMPs within the project including the type and number.

See flow chart from Escondido Storm Water Design Manual (next page)

(Continue on following page as necessary.)

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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Chapter 5: Storm Water Pollutant Control Requirements for PDPs

Step 1B: Adjust runoff factor to
Step 1: Evaluate at account for site design BMPs
DMA Scale and estimate DCV
l Refer to Section 5.3, B.1 & B.2

Step 1A: Is the DMA “Self-

mitigating” or “De minimis” or No
“Self-retaining”?

Refer to Section 5.2

h 4

Step 2: Is Harvest

Yes and Use Feasible?
Refer to Section
Yes
5.4.1
No
\ 4
Step 2A: Implement
Harvest and use BMPs*
Refer to Section 5.5.1.1
Step 2B: Is DCV
retained?
Refer to
Appendix B.3
See Figure 5-2
\ 4

Compliant with Pollutant Control BMP Sizing Requirements
Steps 6 & 7: Prepare O&M requirements and Storm Water Quality Management Plan — Refer to Chapters 7 and 8

* Step 2C: Project applicant has an option to also conduct feasibility analysis for infiltration and if infiltration is fully or
partially feasible has an option to choose between infiltration and harvest and use BMPs. But if infiltration is not
feasible and harvest and use is feasible, project applicant must implement harvest and use BMPs

FIGURE 5-1. Storm Water Pollutant Control BMP Selection Flow Chart

5-2 January 2016
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Chapter 5: Storm Water Pollutant Control Requirements for PDPs

Step3: s
Infiltration
Feasible?
Refer to Section
5.4.2

v v

Step 3A&B: Full Step 3A&B: Partial Step 3A&B: No
Infiltration Infiltration Infiltration
Condition Condition Condition

Refer to Section Refer to Section Refer to Section

5.5.1.2 5.5.2 5.53
Step 3C: Compute Step 3C: Compute Step 3C: Compute
Sizing Requirements Sizing Requirements Sizing Requirements

Refer to Appendix B.4 Refer to Appendix B.5 Refer to Appendix B.5

1 <
y
Ste‘p4B: Irr.mplement I?MP Step 4: Can the
using maximum feasible
. BMP be v
footprint and document . es
. designed for
why the remaining BMP ..
. " . the remaining
size could not fit on site* bov?
Refer to Appendix B.5 and E )
\ 4
Step 4A: Design BMP
for the required size,
per design criteria and
h 4 considerations listed
Step 5: Implement Flow- Step 5A: Participate in in the fact shee.ts
thru Treatment Control AND Alternative Compliance Refer to Appendix £
BMPs Refer to Section 5.5.4 »

Program

and Appendix B.6 Refer to Section 1.8

A 4

Compliant with Pollutant Control BMP Sizing Requirements
Steps 6 & 7: Prepare O&M requirements and Storm Water Quality Management Plan — Refer to Chapters 7 and 8

* Project approval at the discretion of [City Engineer]

FIGURE 5-2. Storm Water Pollutant Control BMP Selection Flow Chart

January 2016
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Step 6.2:  Structural BMP Checklist

(Copy this page as needed to provide information for each individual proposed
structural BMP)

Structural BMP ID No. BF-A — BF-J

Construction Plan Sheet No. To be provided during final engineering

Type of structural BMP:

[IRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[IPartial retention by biofiltration with partial retention (PR-1)

X Biofiltration (BF-1)

[IBiofiltration with Nutrient Sensitive Media Design (BF-2)

LIProprietary Biofiltration (BF-3) meeting all requirements of Appendix F

CIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements
(provide BMP type/description in discussion section below)

CIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or
biofiltration BMP (provide BMP type/description and indicate which onsite retention or
biofiltration BMP it serves in discussion section below)

CIFlow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

[IDetention pond or vault for hydromodification management

[1Other (describe in discussion section below)

Purpose:

[IPollutant control only

[IHydromodification control only

XCombined pollutant control and hydromaodification control
[IPre-treatment/forebay for another structural BMP
[1Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the | Third party inspector TBD
party responsible to sign BMP verification
forms (See Section 8.2.3.2 of the Storm Water
Design Manual)

Who will be the final owner of this BMP? XIHOA [IProperty Owner [ICity
[IOther (describe)

Who will maintain this BMP into perpetuity? XIHOA [lIProperty Owner [ICity
[IOther (describe)

Discussion (as needed):

(Continue on subsequent pages as necessary)

Template Date: March 29, 2016 Preparation Date: 4/5/2019
PDP SWQMP 22 of 42
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Offsite Alternative Compliance Participation Form

THIS FORM IS NOT APPLICABLE AT THIS TIME: An Alternative Compliance Program is
under consideration by the City of Escondido.

PDP INFORMATION
Record ID:

Assessor's Parcel Number(s) [APN(s)]

What are your PDP Pollutant Control Debits?
*See Attachment 1 of the PDP SWQMP

What are your PDP HMP Debits? (if applicable)
*See Attachment 2 of the PDP SWQMP

ACP Information

Record ID:

Assessor's Parcel Number(s) [APN(s)]

Project Owner/Address

What are your ACP Pollutant Control Credits?
*See Attachment 1 of the ACP SWQMP

What are your ACP HMP Debits? (if applicable)
*See Attachment 2 of the ACP SWQMP

Is your ACP in the same watershed as your
PDP?

[JYes

[JNo

Will your ACP project be completed prior to the
completion of the PDP?

LlYes

UINo

Does your ACP account for all Deficits
generated by the PDP?

[lYes

[INo (PDP and/or ACP must be
redesigned to account for all deficits
generated by the PDP.)

What is the difference between your PDP
debits and ACP Credits?

*(ACP Credits -Total PDP Debits = Total
Earned Credits)

Template Date: March 29, 2016
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ATTACHMENT 1
BACKUP FOR PDP POLLUTANT CONTROL BMPS

This is the cover sheet for Attachment 1.

Indicate which Items are Included behind this cover sheet:

Attachment Contents Checklist
Sequence
Attachment 1a | Storm Water Pollutant Control XIncluded

Worksheet Calculations
-Worksheet B.2-1 (Required)
-Worksheet B.3-1 (Form [-4)

(optional)
-Worksheet B.4-1 (if applicable)
-Worksheet B.5-1 (if applicable)
-Worksheet B.5-2 (if applicable)
-Worksheet B.5-3 (if applicable)
-Worksheet B.6-1 (if applicable)
-Summary Worksheet (optional)

Attachment 1b | Form I-5, Categorization of Infiltration | XIncluded

Feasibility ~ Condition  (Required | (JNot included because the entire
unless the project will use harvest and project will use harvest and use
use BMPs) BMPs

Refer to Appendices C and D of the
Storm Water Design Manual to
complete Form I-5.

Attachment 1c | Form I-6, Factor of Safety and Design | XlIncluded

Infiltration Rate Worksheet (Required | [INot included because the entire
unless the project will use harvest and project will use harvest and use
use BMPs) BMPs

Refer to Appendices C and D of the
Storm Water Design Manual to
complete Form I-6.

Attachment 1d | DMA Exhibit (Required) XIncluded

See DMA Exhibit Checklist on the
back of this Attachment cover sheet.

Attachment 1e | Individual Structural BMP DMA XIncluded
Mapbook (Required)

-Place each map on 8.5"x11” paper.
-Show at a minimum the DMA,
Structural BMP, and any existing
hydrologic features within the DMA.

Template Date: March 29, 2016 Preparation Date: 4/5/2019
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SAFARI HIGHLANDS BIOFILTRATION

BMP DMA CALCULATIONS
Fraction Pervious  |Summation Fraction of Pervious | Summation Fraction of Pervious  |Summation
Imp. RF [Pervious RF| % Imp DMAA of Total |Imp Area Area RF x A DMAB Total |Imp Area Area RFXx A DMAC Total Imp Area| Area RFXx A
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 3.39 0.15 1.69 1.69 1.69 9.60 0.47 4.80 4.80 4.80 6.93 0.36 3.47 3.47 3.47
ROAD 0.90 0.10 95 10.10 0.79 9.60 0.51 8.69 4.77 0.40 4.53 0.24 4.10 5.49 0.49 5.22 0.27 4.72
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 5.74 0.05 0.00 5.74 0.57 13.09 0.13 0.00 13.09 1.31 14.24 0.15 0.00 14.24 1.42
19.2 1.00 11.29 7.94 10.95 27.5 1.00 9.33 18.13 10.21 26.7 1.00 8.68 17.98 9.61
837537.12 Weighted C = 0.57 1196083.30 Weighted C = 0.37 1161445.08 Weighted C = 0.36
Fraction Pervious  [Summation Fraction of Pervious | Summation Fraction of Pervious |Summation
Imp. RF [Pervious RF| % Imp DMA D of Total |Imp Area Area RFx A DMAE Total |Imp Area; Area RF x A DMA G Total Imp Area| Area RFx A
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 9.13 0.48 4.57 4.57 4.57 20.39 0.56 10.20 10.20 10.20 4.95 0.60 2.48 2.48 2.48
ROAD 0.90 0.10 95 3.78 0.34 3.59 0.19 3.25 7.41 0.35 7.04 0.37 6.37 1.53 0.32 1.45 0.08 1.31
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 16.55 0.17 0.00 16.55 1.65 14.86 0.08 0.00 14.86 1.49 3.54 0.09 0.00 3.54 0.35
29.5 1.00 8.16 21.30 9.47 42.7 1.00 17.24 25.42 18.06 10.0 1.00 3.93 6.09 4.14
1283412.03 Weighted C = 0.32 Weighted C = 0.42 Weighted C = 0.41
Fraction Pervious  |Summation Fraction of Pervious | Summation Fraction of Pervious  |Summation
Imp. RF [Pervious RF| % Imp DMAH of Total |Imp Area Area RF x A DMA| Total |Imp Area Area RFXx A DMA] Total Imp Area| Area RFXxA
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 19.01 0.37 9.50 9.50 9.50 7.07 0.49 3.54 3.54 3.54 22.50 0.48 11.25 11.25 11.25
ROAD 0.90 0.10 95 15.33 0.52 14.56 0.77 13.18 2.99 0.35 2.84 0.15 2.58 9.00 0.33 8.55 0.45 7.74
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 28.52 0.11 0.00 28.52 2.85 11.48 0.16 0.00 11.48 1.15 46.32 0.20 0.00 46.32 4.63
62.9 1.00 24.07 38.79 25.54 215 1.00 6.38 15.17 7.26 77.8 1.00 19.80 58.02 23.62
Weighted C = 0.41 Weighted C = 0.34 Weighted C = 0.30
Fraction Pervious  [Summation Fraction of Pervious | Summation Fraction of Pervious |Summation
Imp. RF [Pervious RF| % Imp DMAK of Total |Imp Area Area RFx A DMAF Total |Imp Area; Area RF x A DMA O-L Total Imp Area| Area RF x A
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 70 0.00 0.00 0.00 0.00 0.00 4.86 0.53 3.40 1.46 3.21 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ROAD 0.90 0.10 95 5.57 0.93 5.29 0.28 4.79 2.53 0.36 2.40 0.13 2.17 1.42 0.96 1.35 0.07 1.22
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 341 0.07 0.00 3.41 0.34 6.91 0.11 0.00 6.91 0.69 0.45 0.04 0.00 0.45 0.05
9.0 1.00 5.29 3.69 5.13 14.3 1.00 5.80 8.49 6.07 1.9 1.00 1.35 0.52 1.27
Weighted C = 0.57 Weighted C = 0.42 Weighted C = 0.68
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SAFARI HIGHLANDS BIOFILTRATION

BMP DMA CALCULATIONS
Fraction Pervious  [Summation Fraction of Pervious | Summation Fraction of Pervious |Summation
Imp. RF [Pervious RF| % Imp| DMAO-M | of Total |Imp Area] Area RFx A DMA O-N Total |Imp Area; Area RF x A DMA 0-0O Total Imp Area| Area RF x A
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ROAD 0.90 0.10 95 3.72 0.97 3.53 0.19 3.20 2.92 0.68 2.77 0.15 2.51 1.20 1.00 1.14 0.06 1.03
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 0.93 0.03 0.00 0.93 0.09 12.06 0.32 0.00 12.06 121 0.00 0.00 0.00 0.00 0.00
4.6 1.00 3.53 111 3.29 15.0 1.00 2.77 12.21 3.72 1.2 1.00 1.14 0.06 1.03
Weighted C = 0.71 Weighted C = 0.25 Weighted C = 0.86
Fraction Pervious  |Summation Fraction of Pervious | Summation Fraction of Pervious  |Summation
Imp. RF [Pervious RF| % Imp| DMA O-P | of Total |Imp Area Area RF x A DMA 0-Q Total |Imp Area Area RFXx A DMA O-R Total Imp Area| Area RFXx A
AC AC AC AC AC AC AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ROAD 0.90 0.10 95 0.53 1.00 0.51 0.03 0.46 0.26 1.00 0.25 0.01 0.23 0.24 1.00 0.23 0.01 0.21
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5 1.00 0.51 0.03 0.46 0.3 1.00 0.25 0.01 0.23 0.2 1.00 0.23 0.01 0.21
Weighted C = 0.86 Weighted C = 0.86 Weighted C = 0.86
Fraction Pervious [Summation
Imp. RF [Pervious RF| % Imp| DMAO-S | of Total |Imp Area] Area RFx A
AC AC AC
BASIN 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00
INDUSTRIAL 0.90 0.10 87 0.00 0.00 0.00 0.00 0.00
MULTIUSE/COMMERCIAL | 0.90 0.10 85 0.00 0.00 0.00 0.00 0.00
PARK 0.90 0.10 10 0.00 0.00 0.00 0.00 0.00
RESIDENTIAL 0.90 0.10 50 0.00 0.00 0.00 0.00 0.00
ROAD 0.90 0.10 95 0.41 1.00 0.39 0.02 0.36
SCHOOL 0.90 0.10 80 0.00 0.00 0.00 0.00 0.00
SLOPES 0.90 0.10 0 0.00 0.00 0.00 0.00 0.00
0.4 1.00 0.39 0.02 0.36
Weighted C = 0.86
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SAFARI HIGHLANDS

DCV CALCULATION
DMA A: Design Capture Volume Worksheet B-2.1

85th percentile 24-hr storm depth from Figure
1 B 1-1p I P u d= 0.73 inches
2 |Areatributary to BMP (s) A= 19.2 acres
3 Area weighted runoff factor (estimate using = 0.57 it

Appendix B.1.1 and B.2.1) - ' tnitiess
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV= (3630 x CxdxA) - TCV -RCV DCV= 29,028 cubic-feet

Worksheet B-2.1

DMA B: Design Capture Volume

85th percentile 24-hr storm depth from Figure
1 B 1-1p ! P 'u d= 0.73 inches
2 |Areatributary to BMP (s) A= 27.5 acres
Area weighted runoff factor (estimate using B .
3 |Appendix B.1.1 and B.2.1) ¢ 0.37 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 [Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 27,061 cubic-feet

DMA C: Design Capture Volume Worksheet B-2.1

1 85th percentile 24-hr storm depth from Figure = 0.73 inches
B.1-1

2 |Area tributary to BMP (s) A= 26.7 acres
Area weighted runoff factor (estimate using )

3 Appendix B.1.1 and B.2.1) = 0.36 unitless

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 |Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV - RCV DCV= 25,471 cubic-feet

DMA D: Design Capture Volume Worksheet B-2.1

85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 29.5 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.32 unitless
4 |[Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV - RCV DCV= 25,107 cubic-feet
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SAFARI HIGHLANDS

DCV CALCULATION
DMAE: Design Capture Volume Worksheet B-2.1

85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches

B.1-1
2 |Area tributary to BMP (s) A= 42.7 acres

Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 042 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV -RCV DCV= 47,849 cubic-feet

DMA G: Design Capture Volume Worksheet B-2.1

1 gitipercentlle 24-hr storm depth from Figure d= 0.73 inches

2 |Areatributary to BMP (s) A= 10.0 acres

3 Area weighted runoff factor (estimate using = 0.41 unitless
Appendix B.1.1 and B.2.1) '

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 [Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 10,975 cubic-feet

DMA H: Design Capture Volume Worksheet B-2.1
85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 62.9 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 041 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV -RCV DCV= 67,681 cubic-feet

DMA I: Design Capture Volume Worksheet B-2.1
85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 21.5 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.34 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV -RCV DCV= 19,235 cubic-feet
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SAFARI HIGHLANDS

DCV CALCULATION

DMA J: Design Capture Volume

Worksheet B-2.1

85th percentile 24-hr storm depth from Figure
1 B 1-1p ! P 'u d= 0.73 inches
2 |Areatributary to BMP (s) A= 77.8 acres
Area weighted runoff factor (estimate using B .
3 |Appendix B.1.1 and B.2.1) ¢ 0.30 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 [Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 62,586 cubic-feet
DMAK: Design Capture Volume Worksheet B-2.1
85th tile 24-hr storm depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 9.0 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.57 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV - RCV DCV= 13,587 cubic-feet

DMA F: Design Capture Volume Worksheet B-2.1

85th percentile 24-hr storm depth from Figure

1 B.1-1 d= 0.73 inches

2 |Areatributary to BMP (s) A= 14.3 acres
Area weighted runoff factor (estimate using .

3 |Appendix B.1.1 and B.2.1) ¢ 042 unitless

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 [Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 16,089 cubic-feet

DMA O-L: Design Capture Volume

Worksheet B-2.1

85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 1.9 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.68 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV -RCV DCV= 3,363 cubic-feet
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SAFARI HIGHLANDS

DCV CALCULATION

Worksheet B-2.1

DMA O-M: Design Capture Volume

85th percentile 24-hr storm depth from Figure

1 B.1-1 d= 0.73 inches

2 |Areatributary to BMP (s) A= 4.6 acres

3 Area weighted runoff factor (estimate using = 071 unitless
Appendix B.1.1 and B.2.1) '

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 [Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 8,722 cubic-feet

Worksheet B-2.1

DMA O-N: Design Capture Volume

85th percentile 24-hr storm depth from Figure

1 B.1-1 d= 0.73 inches

2 |Area tributary to BMP (s) A= 15.0 acres
Area weighted runoff factor (estimate using )

3 Appendix B.1.1 and B.2.1) = 0.25 unitless

4 |[Street trees volume reduction TCV= 0.00 cubic-feet

5 |Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV - RCV DCV= 9,851 cubic-feet

DMA 0O-0: Design Capture Volume Worksheet B-2.1

85th percentile 24-hr storm depth from Figure

1 B.1-1 d= 0.73 inches

2 |Areatributary to BMP (s) A= 1.2 acres
Area weighted runoff factor (estimate using .

3 | Appendix B.1.1 and B.2.1) ¢ 0.86 unitless

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 [Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 2,736 cubic-feet

DMA O-P: Design Capture Volume

Worksheet B-2.1

85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 0.5 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.86 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV -RCV DCV= 1,217 cubic-feet
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SAFARI HIGHLANDS
DCV CALCULATION

DMA 0-Q: Design Capture Volume Worksheet B-2.1

1 85th percentile 24-hr storm depth from Figure d= 0.73 inches
B.1-1

2 |Areatributary to BMP (s) A= 0.3 acres
Area weighted runoff factor (estimate using .

3 |Appendix B.1.1 and B.2.1) ¢ 0.86 unitless

4 |Street trees volume reduction TCV= 0.00 cubic-feet

5 [Rain barrels volume reduction RCV= 0.00 cubic-feet

6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 601 cubic-feet

DMA O-R: Design Capture Volume Worksheet B-2.1
85th tile 24-hr st depth f Fi
1 percentile r storm depth from Figure d= 0.73 inches
B.1-1
2 |Area tributary to BMP (s) A= 0.2 acres
Area weighted runoff factor (estimate using _ .
3 Appendix B.1.1 and B.2.1) = 0.86 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 |Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV - RCV DCV= 544 cubic-feet

DMA Q-S: Design Capture Volume Worksheet B-2.1
85th percentile 24-hr storm depth from Figure
1 P ! P 'u d= 0.73 inches
B.1-1
2 |Areatributary to BMP (s) A= 0.4 acres
Area weighted runoff factor (estimate using B .
3 | Appendix B.1.1 and B.2.1) ¢ 0.86 unitless
4 |Street trees volume reduction TCV= 0.00 cubic-feet
5 [Rain barrels volume reduction RCV= 0.00 cubic-feet
6 [Calculate DCV=(3630xCxdxA)-TCV-RCV DCV= 942 cubic-feet
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 29,028 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 16,300 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 2,445.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 26,582.8 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 39,874.2 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 10,777 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 19,937.1 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 16,614 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 837,537 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.57 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 14,315 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 14,315 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 27061 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 17,800 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 2,670.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 24,390.5 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 0.5 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 8.9 inches
19|Total Depth Treated (Line 17 + Line 18) 38.9 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 36,585.8 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 11,286 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 18,292.9 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 24,665 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 1,196,083 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.37 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 13,345 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 13,345 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 25471 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 15,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 2,250.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 23,221.1 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 34,831.6 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 9,414 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 17,415.8 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 14,513 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 1,161,445 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.36 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 12,561 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 12,561 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 25,107 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 14,800 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 2,220.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 22,887.3 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 34,330.9 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 9,279 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 17,165.4 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 14,305 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 1,283,412 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.32 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 12,382 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 12,382 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 47,849 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 25,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 3,750.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 44,099.3 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 66,148.9 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 17,878 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 33,074.5 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 27,562 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 1,858,339 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.42 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 23,597 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 23,597 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 16,089 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 8,600 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 1,290.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 14,798.6 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 22,197.9 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 5,999 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 11,098.9 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 9,249 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 622,636 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.42 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 7,934 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 7,934 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 10,975 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 6,900 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 1,035.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 9,940.4 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 14,910.6 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 4,030 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 7,455.3 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 6,213 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 436,254 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.41 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 5,413 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 5,413 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 19,235 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 11,322 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 1,698.3 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 17,536.6 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 26,304.8 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 7,109 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 13,152.4 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 10,960 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 938,596 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.34 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 9,486 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 9,486 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 62,586 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 31,600 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 4,740.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 57,846.5 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 86,769.7 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 23,451 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 43,384.8 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 36,154 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 3,389,786 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.30 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 30,865 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 30,865 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 13,587 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 7,672 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 1,150.8 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 12,436.3 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 18,654.4 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 5,042 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 9,327.2 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 7,773 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 391,033 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.57 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 6,700 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 6,700 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 3,363 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 2,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 300.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 3,062.8 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 0.7 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 58.2 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 72.6 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 4,594.2 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 759 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 2,297.1 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 1,914 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 81,704 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.68 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 1,658 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 1,658 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 8,722 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 5,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 750.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 7,971.6 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 11,957.4 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 3,232 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 5,978.7 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 4,982 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 202,420 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.71 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 4,301 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 4,301 sg-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 9,851 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 5,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 750.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 9,101.2 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 13,651.8 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 3,690 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 6,825.9 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 5,688 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 652,642 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.25 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 4,858 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 4,858 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 2,736 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 2,000 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 300.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 2,436.0 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 3,654.0 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 988 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 1,827.0 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 1,523 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 52,297 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.86 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 1,349 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 1,349 sg-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 1,217 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 1,200 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 180.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 1,036.9 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 1,555.3 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 420 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 777.7 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 648 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 23,260 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.86 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 600 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 600 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 601 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 900 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 135.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 466.5 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 699.7 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 189 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 349.9 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 292 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 11,497 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.86 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 297 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 297 sg-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 544 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 900 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 135.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 409.1 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 613.6 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 166 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 306.8 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 256 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 10,400 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.86 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 268 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 268 sq-ft
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Attachment 1A
BIOFILTRATION BMP SIZING CALCULATION

1 |Remaining DCV after implementing retention BMP's 942 cubic-feet
Partial Retention
2 |Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible 0.0 in/hr.
3 [Allowable drawdown time for aggregate storage below the underdrain 36.0 hours
4 |Depth of runoff that can be infiltrated (Line 2 x Line 3) 0.0 inches
5 |Aggregate pore space 0.4 in/in
6 |Required depth of gravel below the underdrain (Line 4/ Line 5) 0.0 inches
7 |Assumed surface area of the biofiltration BMP 1,200 sg-ft
8 [Media retained pore storage 0.1 in/in
9 [Volume retained by BMP (Line 4+(Line 12 x Line 8)/12) x Line 7 180.0 cubic-feet
10|DCV that requires biofiltration (Line 1 - Line 9) 761.9 cubic-feet
BMP Parameters
11|Surface Ponding [6 inch minimum, 12 inch maximum] 6.0 inches
12 Media T_hickness [18 inches minimum], also add mulch layer thickness to this line for sizing 18.0 inches
calculations
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the .
13 . . 12.0 inches
agreagate is not over the entire bottom surface area
14 |Freely drained pore storage 0.2 in/in
15 Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the filtration rate is 5.0 in/hr
controlled by the outlet use the outlet controlled rate) ' '
Baseline Calculations
16 |Allowable Routing Time for sizing 6.0 hours
17 |Depth filtered during storm (Line 15 x Line 16) 30.0 inches
18 |Depth of Detention Storage (Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)) 14.4 inches
19|Total Depth Treated (Line 17 + Line 18) 444 inches
Option 1 - Biofilter 1.5 times the DCV
20|Required biofiltered volume (1.5 x Line 10) 1,142.9 cubic-feet
21|Required Footprint (Line 20/ Line 19) x 12 309 sg-ft
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 |Required Storage (surface + pores) Volume (0.75 x Line 10) 571.4 cubic-feet
23|Required Footprint (Line 22/ Line 18) x 12 476 sg-ft
Footprint of the BMP
24 |Area draining to the BMP 18,004 sg-ft
25 |Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.86 unitless
26 |Minimum BMP Footprint (Line 24 x Line 25 x 0.03) 465 sg-ft
27 |Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26) 465 sg-ft

4/19/2017
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Harvest and Use Feasibility Checklist

Form 1-4

the wet season?
L] Toilet and urinal flushing
Landscape irrigation
L] Other:

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours.
Guidance for planning level demand calculations for toilet/urinal flushing and landscape irrigation is provided

in Section B.3.2.

General landscape: Moderate Plant water use: 1470GAL/AC*224AC=329280gal->44018 cubic feet

3. Calculate the DCV using worksheet B-2.1.

DCV = 404839 (cubic feet)
0.25DCV= 101210 (cubic feet)

3a. Is the 36 hour demand greater

3b. Is the 36 hour demand greater than

3c. Is the 36 hour demand

than or equal to the DCV? 0.25DCV but less than the full DCV? less than 0.25DCV?
1 Yes / X No |:> (1 Yes / [ No |:> Yes
Harvest and use appears to be | Harvest and wuse may be feasible. | Harvest and use is

feasible. Conduct more detailed
evaluation and sizing calculations
to confirm that DCV can be used
at an adequate rate to meet
drawdown criteria.

Conduct more detailed evaluation and
sizing  calculations to  determine
feasibility. Harvest and use may only be
able to be used for a portion of the site,
or (optionally) the storage may need to be
upsized to meet long term capture targets
while draining in longer than 36 hours.

considered to be infeasible.




Form I-5

Categorization of Infiltration Feasibility Condition

Part 1 - Full Infiltration Feasibility Screening Criteria
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

Is the estimated reliable infiltration rate below proposed
facility locations greater than 0.5 inches per hour? The response
1 to this Screening Question shall be based on a comprehensive X
evaluation of the factors presented in Appendix C.2 and Appendix
D.

Provide basis: Based on review of USDA soil survey maps, the vast majority of the property is classified as
Hydrologic Soil Group D, which are not conducive to infiltration BMP’s. We have included the soil map from
the USDA website and the soil descriptions for the 2 soil types that cover the vast majority of the property. The
estimated infiltration rates are expected to be less than 0.5 inches per hour within the underlying formational
materials. The loose and porous surficial soils will be removed and replaced as compacted fill placed above
formational materials. It has been our experience that compacted fill does not meet the minimum 0.5 inches per
hour threshold. In addition, infiltration BMP’s founded in compacted fill are not recommended to due to high
potential for lateral water migration, potential for hydro-consolidation and settlement, and distress to surrounding
structures and improvements.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability.

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of geotechnical hazards (slope stability,
5 groundwater mounding, utilities, or other factors) that cannot X
be mitigated to an acceptable level? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.2.

Provide basis: Due to the steep hillside terrain, slopes over 25% exist on-site, and we expect that fill slopes will be
constructed throughout the development. Infiltration BMP’s are not recommended within compacted fill or
adjacent to fill slopes. Infiltration BMP’s could cause slope instability and failures. Infiltration BMP’s could
result in daylight water seepage that could adversely impact downgradient and adjacent properties.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability.

Template Date: March 29, 2016 Preparation Date: [INSERT DATE OF SWQMP]
PDP SWQMP - Attachments



Criteria Screening Question Yes No

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of groundwater contamination (shallow
3 water table, storm water pollutants or other factors) that cannot X
be mitigated to an acceptable level? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.3.

Provide basis: Groundwater is not expected to occur within 10 feet from any proposed infiltration BMP, therefore
the risk of storm water infiltration BMP’s adversely impacting groundwater is considered negligible. Based on
review of the www.water.ca.gov website, groundwater is expected at elevations ranging between 350 and 357
feet above MSL. The lowest elevation onsite is greater than approx. 900 feet above MSL.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative

discussion of study/data source applicability.

Can infiltration greater than 0.5 inches per hour be allowed
without causing potential water balance issues such as change
4 of seasonality of ephemeral streams or increased discharge of
contaminated groundwater to surface waters? The response to
this Screening Question shall be based on a comprehensive evaluation
of the factors presented in Appendix C.3.

Provide basis: Researching downstream water rights or evaluating water balance issues to stream flows is beyond
the scope of the geotechnical consultant.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative

discussion of study/data soutce applicability.

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible.
The feasibility screening category is Full Infiltration

Part 1 No Full
Result* | If any answer from row 1-4 is “No”, infiltration may be possible to some extent but Infiltration
would not generally be feasible or desirable to achieve a “full infiltration” design.
Proceed to Part 2

Template Date: March 29, 2016 Preparation Date: [INSERT DATE OF SWQMP]
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Part 2 — Partial Infiltration vs. No Infiltration Feasibility Screening Criteria

Would infiltration of water in any appreciable amount be physically feasible without any negative
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

Do soil and geologic conditions allow for infiltration in any

5 appreciable rate or volume? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.2 and Appendix D.

Provide basis: The proposed basins will either be founded in Hydrologic Soil Group D soils or compacted fill
compacted to 90% of the maximum dry density. Infiltration BMP’s in compacted fill are not recommended due
to the shrink/swell characteristics of the fill soils and high potential for lateral water migration to adversely
impact proposed structures and improvements, as well as utilities and roadways. Infiltration BMP’s could result
in daylight water seepage that may adversely impact down gradient and adjacent properties.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Can Infiltration in any appreciable quantity be allowed without
increasing risk of geotechnical hazards (slope stability,

6 groundwater mounding, utilities, or other factors) that cannot
be mitigated to an acceptable level? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.2.

Provide basis: Due to the steep hillside terrain, slopes over 25% exist on-site, and we expect that fill slopes will be
constructed throughout the development. Infiltration BMP’s are not recommended within compacted fill or
adjacent to fill slopes. Infiltration BMP’s could cause slope instability and failures and result in daylight water
seepage that could adversely impact down gradient and adjacent properties.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Template Date: March 29, 2016 Preparation Date: [INSERT DATE OF SWQMP]
PDP SWQMP - Attachments



Criteria Screening Question Yes No

Can Infiltration in any appreciable quantity be allowed without
posing significant risk for groundwater related concerns
(shallow water table, storm water pollutants or other factors)?
The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

Provide basis: Groundwater is not expected within 10 feet from any proposed infiltration BMP, therefore the risk of
storm water infiltration BMP’s adversely impacting groundwater is considered negligible.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Can infiltration be allowed without violating downstream water
rights? The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

Provide basis: Researching downstream water rights is beyond the scope of the geotechnical consultant.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

If all answers from row 5-8 are yes then partial infiltration design is potentially feasible.
Part 2 The feasibility screening category is Partial Infiltration. No Partial
" I
Result® | 1 any answer from row 5-8 is no, then infiltration of any volume is considered to be Infiltration
infeasible within the drainage area. The feasibility screening category is No Infiltration.
Template Date: March 29, 2016 Preparation Date: [INSERT DATE OF SWQMP]
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Form I-5 Certification

The Geotechnical Engineer certifies they completed Form I-5 except Criteria 4 & 8 (see
Appendix C.4.3).

Professional Geotechnical Engineer's Printed Name:

Trevor Myers

Wtechnic? Engineer's Signed Name:
{ TVt /('/

N EYT—

Date: 09-09-16

RCE# 63773
EXPIRATION DATE: 9/30/2020
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Soil Map—San Diego County Area, California
(Safari Highlands)
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Soil Map—San Diego County Area, California

(Safari Highlands)

MAP LEGEND

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

Soils
Soil Map Unit Polygons
e Soil Map Unit Lines
(] Soil Map Unit Points
Special Point Features
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I Borrow Pit
Clay Spot
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Rock Outcrop
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Saline Spot

Sandy Spot
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Eal
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Severely Eroded Spot

s} Sinkhole
¥ Slide or Slip
@" Sodic Spot
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m Very Stony Spot
oy Wet Spot
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.= Special Line Features

Water Features
Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

San Diego County Area, California
Version 9, Sep 17, 2015

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

Date(s) aerial images were photographed: May 2, 2010—Nov 22,

2014

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

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/9/2016
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Soil Map—San Diego County Area, California Safari Highlands

Map Unit Legend

San Diego County Area, California (CA638)

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

AcG Acid igneous rock land 22.8 0.7%

AvC Arlington coarse sandy loam, 2 31.5 1.0%
to 9 percent slopes

CmE2 Cieneba rocky coarse sandy 12.8 0.4%
loam, 9 to 30 percent slopes
eroded

CmrG Cieneba very rocky coarse 1,282.2 40.5%
sandy loam, 30 to 75 percent
slopes

CnG2 Cieneba-Fallbrook rocky sandy 1,212.3 38.3%

loams, 30 to 65 percent s
lopes, eroded

FaC2 Fallbrook sandy loam, 5 to 9 1.3 0.0%
percent slopes, eroded

FaD2 Fallbrook sandy loam, 9 to 15 8.9 0.3%
percent slopes, eroded

FeE2 Fallbrook rocky sandy loam, 9 13.8 0.4%
to 30 percent slopes, ero ded

RaD2 Ramona sandy loam, 9 to 15 0.3 0.0%
percent slopes, eroded

VaA Visalia sandy loam, 0 to 2 0.2 0.0%
percent slopes

VaB Visalia sandy loam, 2 to 5 37.6 1.2%
percent slopes

VaC Visalia sandy loam, 5t0 9 78.1 2.5%
percent slopes

VsC Vista coarse sandy loam, 5 to 9 4.4 0.1%
percent slopes

VsD Vista coarse sandy loam, 9 to 16.0 0.5%
15 percent slopes

VsD2 Vista coarse sandy loam, 9 to 18.0 0.6%
15 percent slopes, eroded

VsE Vista coarse sandy loam, 15 to 166.0 5.2%
30 percent slopes

VsE2 Vista coarse sandy loam, 15 to 54.2 1.7%
30 percent slopes, erode d

VvD Vista rocky coarse sandy loam, 189.5 6.0%
5 to 15 percent slopes

VVE Vista rocky coarse sandy loam, 18.3 0.6%
15 to 30 percent slopes

Totals for Area of Interest 3,168.1 100.0%

USDA  Natural Resources Web Soil Survey 9/9/2016
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Map Unit Description: Cieneba very rocky coarse sandy loam, 30 to 75 percent slopes---San
Diego County Area, California

Safari Highlands

San Diego County Area, California

CmrG—Cieneba very rocky coarse sandy loam, 30 to 75

percent slopes

Map Unit Setting
National map unit symbol: hb9v
Elevation: 500 to 4,000 feet
Mean annual precipitation: 8 to 35 inches
Mean annual air temperature: 45 to 64 degrees F
Frost-free period: 110 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 45 percent
Cieneba and similar soils: 45 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Cieneba

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

Typical profile
H1 - 0 to 8 inches: coarse sandy loam
H2 - 8to 12 inches: weathered bedrock

Properties and qualities
Slope: 30 to 75 percent
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98
to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 0.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: SHALLOW LOAMY (1975) (R0O19XD0O60CA)
Hydric soil rating: No

I
|2

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/9/2016
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Map Unit Description: Cieneba very rocky coarse sandy loam, 30 to 75 percent slopes---San
Diego County Area, California

Safari Highlands

Description of Rock Outcrop

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex

Typical profile
H1 - 0 to 4 inches: unweathered bedrock

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

Minor Components

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

Las posas
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 9, Sep 17, 2015

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description: Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent s lopes, eroded---

San Diego County Area, California

Safari Highlands

San Diego County Area, California

CnG2—Cieneba-Fallbrook rocky sandy loams, 30 to 65

percent s lopes, eroded

Map Unit Setting

National map unit symbol: hb9x

Elevation: 300 to 4,000 feet

Mean annual precipitation: 12 to 35 inches

Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 320 days

Farmland classification: Not prime farmland

Map Unit Composition

Cieneba and similar soils: 40 percent

Fallbrook and similar soils: 35 percent

Rock outcrop: 20 percent

Minor components: 5 percent

Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Cieneba

Setting

Landform: Hills

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Residuum weathered from granite and granodiorite

Typical profile

H1 -0 to 10 inches: coarse sandy loam
H2 - 10 to 14 inches: weathered bedrock

Properties and qualities

Slope: 30 to 65 percent

Depth to restrictive feature: 4 to 20 inches to paralithic bedrock

Natural drainage class: Somewhat excessively drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): High (1.98
to 5.95 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Very low (about 1.0 inches)

Interpretive groups

Land capability classification (irrigated): 7e

Land capability classification (nonirrigated): 7e

Hydrologic Soil Group: D

Ecological site: SHALLOW LOAMY (1975) (RO19XDO060CA)

I
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Map Unit Description: Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent s lopes, eroded--- Safari Highlands
San Diego County Area, California

Hydric soil rating: No

Description of Fallbrook

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

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 24 inches: sandy clay loam, loam
H2 - 6 to 24 inches: weathered bedrock
H3 - 24 to 28 inches:

Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Description of Rock Outcrop

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

Minor Components

Vista
Percent of map unit: 5 percent

Natural Resources Web Soil Survey 9/9/2016
Conservation Service National Cooperative Soil Survey Page 2 of 3
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Map Unit Description: Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent s lopes, eroded--- Safari Highlands
San Diego County Area, California

Hydric soil rating: No
Data Source Information

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 9, Sep 17, 2015

USDA  Natural Resources Web Soil Survey 9/9/2016
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

Use this checklist to ensure the required information has been included on the DMA
Exhibit:

The DMA Exhibit must identify:

XUnderlying hydrologic soil group

X Approximate depth to groundwater

L1Existing natural hydrologic features (watercourses, seeps, springs, wetlands)

[ICritical coarse sediment yield areas to be protected

X Existing topography and impervious areas

X Existing and proposed site drainage network and connections to drainage offsite

LIProposed demolition

Proposed grading

X Proposed impervious features

X Proposed design features and surface treatments used to minimize imperviousness

X Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating)

X Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Step 3.5)

X Structural BMPs (identify location, structural BMP ID#, type of BMP, and size/detail)

Note: Critical Coarse Sediment Yield Areas (CCSYA) required to be mitigated per
Hydromodification Management Plan are show on Attachment 2C

Template Date: March 29, 2016 Preparation Date: 4/5/2019
PDP SWQMP - Attachments



When it has been determined that potential critical coarse sediment yield areas exist within the
project site, the next step is to determine whether downstream systems would be sensitive to
reduction of coarse sediment yield from the project site. Use this form to document the evaluation

Preservation of Coarse Sediment Supply

Downstream Systems Requirements for

Appendix I: Forms and Checklists

Form I-7

of downstream systems requirements for preservation of coarse sediment supply.

Project Name: Safari Highlands Ranch

Project Tracking Number / Permit Application Number:

1 | Will the project discharge runoff to a hardened | (] Hardened MS4 system Goto 2
MS4 system (pipe or lined channel) or an un-
lined channel? Un-lined channel Go to 4
2 | Will the hardened MS4 system convey [ Convey Goto3
sediment (e.g., a concrete-lined channel with
steep slope and cleansing velocity) or sink
sediment (e.g., flat slopes, constrictions,
treatment BMPs, or ponds with restricted 7 Sink Goto7
outlets within the system will trap sediment
and not allow conveyance of coarse sediment
from the project site to an un-lined system).
3 | What kind of receiving water will the hardened | [ Un-lined channel Goto 4
MS4 system convey the sediment to?
[ Lake Goto7
[l Reservoir
L Bay
[ Lagoon Go to 6
[J Ocean
4 | Is the un-lined channel impacted by deposition | [] Yes Goto7
of sediment? This condition must be
documented by the local agency. X No Goto5

I-28

January 2016



Appendix I: Forms and Checklists

Form I-7 Page 2 of 2

5 | End — Preserve coarse sediment supply to protect un-lined channels from accelerated erosion
due to reduction of coarse sediment yield from the project site unless further investigation
determines the sediment is not critical to the receiving stream. Sediment that is critical to
receiving streams is the sediment that is a significant source of bed material to the receiving
stream (bed sediment supply) (see Section 6.2.3 and Appendix H.2 of the manual).

6 | End — Provide management measures for preservation of coarse sediment supply (protect
beach sand supply).

7 | End — Downstream system does not warrant preservation of coarse sediment supply, no
measures for protection of critical coarse sediment yield areas onsite are necessary. Use the
space below to describe the basis for this finding for the project.

1-29 January 2016



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP

ATTACHMENT 2

BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES

This is the cover sheet for Attachment 2.

[IMark this box if this attachment is empty because the project is exempt from PDP
hydromaodification management requirements.

Indicate which Items are Included behind this cover sheet:

including Structural BMP Drawdown
Calculations and Overflow Design
Summary (Required)

See Chapter 6 and Appendix G of
the Storm Water Desigh Manual

Attachment Contents Checklist
Sequence
Attachment 2a | Flow Control Facility Design, XIncluded

[ISubmitted as separate stand-
alone document

Attachment 2b

Hydromodification Management
Exhibit (Required)

XIncluded

See Hydromodification Management
Exhibit Checklist on the back of this
Attachment cover sheet.

Attachment 2c

Management of Critical Coarse
Sediment Yield Areas

See Section 6.2 and Appendix H of
the Storm Water Design Manual.

X Exhibit depicting onsite and/or
upstream sources of critical
coarse sediment as mapped by
Regional or Jurisdictional
approaches outlined in Appendix
H.1 AND,

[IDemonstration that the project
effectively avoids and bypasses
sources of mapped critical coarse
sediment per approaches outlined
in Appendix H.2 and H.3. OR,

X Demonstration that project does
not generate a net impact on the
receiving water per approaches
outlined in Appendix H.4.

Attachment 2d

Geomorphic Assessment of
Receiving Channels (Optional)
See Section 6.3.4 of the Storm
Water Design Manual.

X Not performed

UIncluded

[1Submitted as separate stand-
alone document

Attachment 2e

Vector Control Plan (Required when
structural BMPs will not drain in 96
hours)

UIncluded
XINot required because BMPs will
drain in less than 96 hours

Template Date: March 29, 2016
PDP SWQMP - Attachments

Preparation Date: 4/5/2019
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Hydromodification Management Plan



INTRODUCTION

This report summarizes the approach used to model the proposed Safari Highlands project site
in Escondido, CA using the Environmental Protection Agency (EPA) Storm Water Management
Model 5.1 (SWMM). SWMM models were prepared for the pre and post developed conditions
at the site in order to determine if the proposed biofiltration facilities have sufficient footprint
to meet the current Hydromodification Management Plan (HMP) requirements from the
Regional Water Quality Control Board (RWQCB).

SWMM MODEL DEVELOPMENT

Ten (10) SWMM models were prepared for this study, five for point of compliance 1 - 5 (POC) in
existing conditions and five for POC 1 - 5 in the proposed condition. For all SWMM models, flow
duration curves were prepared to demonstrate that the proposed biofiltration basin footprint
will be sufficient to meet the current HMP requirements.

The inputs required to develop SWMM models include rainfall, watershed characteristics, and
BMP configurations. The Escondido Rain Gage from the Project Clean Water website was used
for this study, since it is the most representative of the project site precipitation.

Evaporation for the site was modeled using average monthly values from the San Diego County
hourly dataset. The site was modeled with hydrologic soil group D soils as determined from
both the San Diego County Hydrology Manual soil map and the USGS Survey web-based Soil
Survey Map. Other SWMM inputs for the subareas are discussed in the attachment to this
document where the selection of the parameters is explained in detail.



BIOFILTRATION MODELING

Developed storm water runoff is routed through nineteen (19) biofiltration basins. The basins
were modeled using the bioretention LID module within SWMM. The bioretention module can
model the underground gravel storage layer, underdrain with an orifice plate, amended soil
layer, and a surface storage pond up to the elevation of the invert of the bottom orifice. A
separate diversion and detention basin were used to model the portion of the storage pond
between the base orifice invert elevations and the spillway elevation from the biofiltration
basin, according to the assumptions explained in the appendix. Once runoff has been routed
through the respective basin outlet structures, it is conveyed via a storm drain pipe to each
POC.

Basin Discussion:
Flow control in the basin is achieved using multiple orifices on a concrete riser box. The size,
number and location of the orifices are presented in the Basin Table below. Each basin also
contains an emergency overflow riser that is only utilized in storm events equal to or larger
than the 100 year storm. Sizing and further peak flow discussion is in the “Drainage Report for
Safari Highlands”.

Basin Table POC1
Basin A Basin B Basin C Basin D

Weir Height (ff)* 4 4 4 4
Weir Length (ft) 10 10 10 10
Amended Soil Depth (in) 18 18 18 18
Class 2 Perm. Depth {in) 12 12 12 12
Top Orifice

No. of Orifices 12 12 12 12

Diameter (in) 4 4 4 4
Invert Height (ft)* 2 2 2 2.5

Middle Orifice
No. of Orifices 0 0 0

Diameter (in) - - -
Invert Height (ft)* - - -
Bottom Orifice

No. of Qrifices 2 2
Diameter (in) 2 2
Invert Height (ft)* .5 5 .5
Sub-Drain Orifice
No. of Qrifices 1 1
Diameter (in) 2 2

*From finish grade



Basin Table POC 2

Basin E Basin F Basin G Basin H Basin | BasinJ Basin K
Weir Height (ft)* 4 4 4 4 4 4 2
Weir Length (ft) 2.4 12.6 9.4 12.6 12.6 12.6) 12.6
Amended Soil Depth (in) 18 18 18 18 18 18 18
Class 2 Perm. Depth (in) 12 12 12 12 12 12 12
Top Orifice
No. of Orifices 0 10 10 12 12 0
Diameter (in) - 4 4 4 -
Invert Height (ft)* - 3 3 -
Middle Orifice
No. of Orifices 0 12 12 12 6 12 0
Diameter (in) - 3 3 3 3 -
Invert Height (ft)* - 1 1 1 -
Bottom Orifice
No. of Orifices 12 2 1
Diameter (in) 2 12 2
Invert Height (ft)* 0.5 0.5 0.5 0.5 0.5 0.5
Sub-Drain Orifice
No. of Orifices 1 1 1
Diameter (in) 2 2 4

NOTE:

*From finish grade

Basins in POC 2 have a circular riser




Basin | Basin O- | Basin O- Basin Basin Basin | Basin | Basin

O-L M N 0-0 O-P 0-Q O-R 0-S
Spillway Height (ft)* 2 2 2 0.5 0.5 0.5 0.5 0.5

Spillway Size (sgft) 6 6 6 6 6 6 6 6
Amended Soil Depth (in) 18 18 18 18 18 18 18 18
Class 2 Perm. Depth (in) 12 12 12 12 12 12 12 12

\ Top Orifice

No. of Orifices 0 0 0 0 0 0 0 0

Diameter (in) 0 0 0 0 0 0 0 0

Invert Height (ft)* 0 0 0 0 0 0 0 0

Middle Orifice

No. of Orifices 0 0 0 0 0 0 0 0

Diameter (in) 0 0 0 0 0 0 0 0

Invert Height (ft)* 0 0 0 0 0 0 0 0

Bottom Orifice

No. of Orifices 2 2 2 0 0 0 0 0

Diameter (in) 2 2 2 0 0 0 0 0

Invert Height (ft)* | 0.5 0.5 0.5 0 0 0 0 0

| Sub-Drain Orifice

No. of Orifices 1 1 1 1 1 1 1 1

Diameter (in) 3 2 2 2 2 15 15 15

*From finish grade
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FLOW DURATION CURVE COMPARISON

The Flow Duration Curves (FDC) for the site were compared at POCs 1 -5 by exporting the
hourly runoff time series results from SWMM to a spreadsheet. The FDC was compared
between 10% of the existing condition Q. (based on accepting an assumption of high
susceptibility for downstream channel erosion as required if no soils tests are completed) up to
the existing condition Q0. The Q2 and Q10 were determined using a partial duration statistical
analysis of the runoff time series in an Excel spreadsheet. The SWMM Model is a statistical
analysis based on the Weibull Plotting Position Method.

The range between 10% of Q2 and Q1o was divided into 100 equal time intervals; the number of
hours that each flow rate was exceeded was counted from the hourly series. Additionally, the
intermediate peaks with a return period “i” were obtained (Q; with i=3 to 9). For the purpose of
the plot, the values were presented as percentage of time exceeded for each flow rate.

The FDC comparison at POCs 1 - 5 are illustrated in Figure 1 & 3. POC 1 corresponds with the
point located downstream of the discharge of Basins A, B, C, D, & F’. POC 2 corresponds with
the point located downstream of the discharge of Basins E, F, G,H I, & J. POC 3 corresponds
with the point downstream of the offsite discharge of Basin O-L. POC 4 corresponds with the
point downstream of offsite basin O-M and O-N. POC 5 corresponds with the point downstream
of offsite basins O-O, O-P, 0-Q, O-R, and O-S.

As can be seen in Figures 1 & 2, the FDC for the proposed condition with nineteen (19) separate
basins is within 110% of the curve for the existing condition. The additional runoff volume
generated from developing the site will be released to the downstream storm drain at a flow
rate below the 10% Q: lower threshold. Additionally, the project will not increase peak flow
rates between the Q2 and the Q1o, as shown in the graphic and also in the attached table.

SUMMARY & CONCLUSION

A summary of existing and proposed areas draining to each point of compliance (POC) are
shown in the table below. The model includes the onsite project areas and offsite drainage
areas. The increase in area draining to each POC is attributed grading and development of the
property. Eleven biofiltration basins are proposed to mitigate increased flow frequencies as a
result of development.

Area Summary

Existing (AC) | Proposed (AC)
POC1 403.9 403.9
POC2 2005.1 2005.1
POC 3 76.0 76.0
POC 4 3440.0 3440.0
POC5 212.0 212.0
TOTAL 6137 6137




This study has demonstrated that the proposed biofiltration footprint at the Safari Highlands
site is sufficient to meet the current HMP criteria if the biofiltration cross-section areas and
volumes recommended within this attachment are incorporated within the proposed project

site.

KEY ASSUMPTIONS

1.

D Soils are representative of the existing conditions for a majority of the site.
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Drying Time of the Surface Layer of Biofiltration cells



Flow duration curve shall not exceed the existing conditions by more than 10% neither in peak
flow nor duration.

The figure on the following page illustrates that the flow duration curve in post-development
conditions after the proposed BMPs is below the existing flow duration curve. The flow
duration curve table following the curve shows that if the interval 0.10Q 2 — Q 10 is divided in
100 sub-intervals, then a) the post development divided by pre-development durations are
never larger than 110% (the permit allows up to 110%); and b) there are no more than 10
intervals in the range 101%-110% which would imply an excess over 10% of the length
of the curve (the permit allows less than 10% of excesses measured as 101-110%).

Consequently, the design passes the hydromodification test.

Itis important to note that the flow duration curve can be expressed in the “x” axis as
percentage of time, hours per year, total number of hours, or any other similar time variable. As
those variables only differ by a multiplying constant, their plot in logarithmic scale is going
to look exactly the same and compliance can be observed regardless of the variable
selected. The selection of a logarithmic scale in lieu of the normal scale is preferred, as
differences between the pre-development and post-development curves can be seen more
clearly in the entire range of analysis. Both graphics are presented for reference.

In terms of the “y” axis, the peak flow value is the variable of choice. As an additional analysis
performed by H&A, not only the range of analysis is clearly depicted (10% of Q 2 to Q 10) but
also all intermediate flows are shown (30% of Q2 ,50% 0fQ2,02,Q03,Q04,05,Q06,Q7,
Q 8 and Q 9) in order to demonstrate compliance at any range Q x — Q x+1 . It must be
pointed out that one of the limitations of both the SWMM and SDHM models is that the
intermediate analysis is not performed (to obtain Qi from i = 2 to 10). H&A performed
the analysis using the Cunnane Plotting position Method (the preferred method in the
HMP permit) from the “n” largest independent peak flows obtained from the continuous
time series.

The largest “n” peak flows are attached in this appendix, as well as the values of Q; with a
return period “i”, from i=2 to 10. The Q i values are also added into the flow-duration plot.



ATTACHMENT 1 - Flow Duration Curve Analysis, Plot & Table
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[Pre vs. Post (Mitigated])]

250.000
200.000
E 150,000 — R — - - ":= .;....—.__._._.....— S NS -
é I —o—Pre-project O
—i— Post-project [Mitigated) Q.
100.000
50.000 -
0.000 | — - T . - . T
1.0E-D& 1.0E-05 1.0E-04 1.0E-02 1.0E-02
% Time Exceeding
Figure 1 —POC 1 Flow Duration Curve
Flow Duration Curve
[Pre vs. Post (Mitigated)]
1200000
TOCHDO0H)
B00.000
F
2
é =0~ Pre-project 4
600.000 P
—fr—Post-project (Mitigated) Q
400,000
200.000
0.000 L Ll 1 | | | | L | LU
1.0E-06 1.0E-05 1.0E-04 1.06-03 1.0E-02

% Time Exceeding

Figure 2 — POC2 Flow Duration Curves
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POC 1

Low-flow Threshold:

0.1xQ2 (Pre): 13.503 cfs
Q10 (Pre): 219.243 cfs

Ordinate #: 100
Incremental Q (Pre): 2.05740 cfs

Total Hourly Data: 382751 hours The proposed BMP: PASSED

Pre-project Flow . Pre-project % Post-project Post-project % .
Interval (cfs) Pre-project Hours Time Exceeding Hours Time Exceeding Percentage Pass/Fail
0 13.503 1031 2.69E-03 1023 2.67E-03 99% Pass
1 15.560 953 2.49E-03 929 2.43E-03 97% Pass
2 17.618 871 2.28E-03 841 2.20E-03 97% Pass
3 19.675 802 2.10E-03 766 2.00E-03 96% Pass
4 21.733 733 1.92E-03 701 1.83E-03 96% Pass
5 23.790 677 1.77E-03 648 1.69E-03 96% Pass
6 25.847 633 1.65E-03 593 1.55E-03 94% Pass
7 27.905 592 1.55E-03 554 1.45E-03 94% Pass
8 29.962 549 1.43E-03 511 1.34E-03 93% Pass
9 32.020 513 1.34E-03 474 1.24E-03 92% Pass
10 34.077 485 1.27E-03 446 1.17E-03 92% Pass
11 36.134 444 1.16E-03 413 1.08E-03 93% Pass
12 38.192 415 1.08E-03 385 1.01E-03 93% Pass
13 40.249 397 1.04E-03 363 9.48E-04 91% Pass
14 42.307 370 9.67E-04 342 8.94E-04 92% Pass
15 44.364 344 8.99E-04 317 8.28E-04 92% Pass
16 46.421 325 8.49E-04 290 7.58E-04 89% Pass
17 48.479 303 7.92E-04 268 7.00E-04 88% Pass
18 50.536 278 7.26E-04 250 6.53E-04 90% Pass
19 52.594 265 6.92E-04 236 6.17E-04 89% Pass
20 54.651 244 6.37E-04 224 5.85E-04 92% Pass
21 56.708 228 5.96E-04 209 5.46E-04 92% Pass
22 58.766 221 5.77E-04 192 5.02E-04 87% Pass
23 60.823 206 5.38E-04 182 4.76E-04 88% Pass
24 62.881 194 5.07E-04 171 4.47E-04 88% Pass
25 64.938 187 4.89E-04 164 4.28E-04 88% Pass
26 66.995 179 4.68E-04 150 3.92E-04 84% Pass
27 69.053 164 4.28E-04 141 3.68E-04 86% Pass
28 71.110 154 4.02E-04 138 3.61E-04 90% Pass
29 73.168 144 3.76E-04 131 3.42E-04 91% Pass
30 75.225 139 3.63E-04 122 3.19E-04 88% Pass
31 77.282 130 3.40E-04 115 3.00E-04 88% Pass
32 79.340 125 3.27E-04 108 2.82E-04 86% Pass
33 81.397 115 3.00E-04 103 2.69E-04 90% Pass
34 83.455 111 2.90E-04 100 2.61E-04 90% Pass
35 85.512 107 2.80E-04 94 2.46E-04 88% Pass
36 87.569 101 2.64E-04 87 2.27E-04 86% Pass
37 89.627 95 2.48E-04 83 2.17E-04 87% Pass
38 91.684 89 2.33E-04 79 2.06E-04 89% Pass
39 93.742 86 2.25E-04 76 1.99E-04 88% Pass
40 95.799 83 2.17E-04 70 1.83E-04 84% Pass
41 97.856 80 2.09E-04 67 1.75E-04 84% Pass
42 99.914 77 2.01E-04 63 1.65E-04 82% Pass
43 101.971 73 1.91E-04 60 1.57E-04 82% Pass
44 104.029 69 1.80E-04 60 1.57E-04 87% Pass
45 106.086 68 1.78E-04 58 1.52E-04 85% Pass
46 108.143 67 1.75E-04 57 1.49E-04 85% Pass
47 110.201 66 1.72E-04 53 1.38E-04 80% Pass
43 112.258 63 1.65E-04 50 1.31E-04 79% Pass
49 114.316 60 1.57E-04 44 1.15E-04 73% Pass




Pre-project Flow

Pre-project %

Post-project

Post-project %

Interval (cfs) Pre-project Hours Time Exceeding Hours Time Exceeding Percentage Pass/Fail
50 116.373 53 1.38E-04 43 1.12E-04 81% Pass
51 118.430 51 1.33E-04 39 1.02E-04 76% Pass
52 120.488 50 1.31E-04 34 8.88E-05 68% Pass
53 122.545 49 1.28E-04 33 8.62E-05 67% Pass
54 124.603 46 1.20E-04 31 8.10E-05 67% Pass
55 126.660 45 1.18E-04 30 7.84E-05 67% Pass
56 128.717 42 1.10E-04 29 7.58E-05 69% Pass
57 130.775 39 1.02E-04 29 7.58E-05 74% Pass
58 132.832 37 9.67E-05 29 7.58E-05 78% Pass
59 134.890 36 9.41E-05 28 7.32E-05 78% Pass
60 136.947 33 8.62E-05 28 7.32E-05 85% Pass
61 139.004 32 8.36E-05 28 7.32E-05 88% Pass
62 141.062 31 8.10E-05 26 6.79E-05 84% Pass
63 143.119 31 8.10E-05 25 6.53E-05 81% Pass
64 145.177 30 7.84E-05 23 6.01E-05 T7% Pass
65 147.234 28 7.32E-05 21 5.49E-05 75% Pass
66 149.291 28 7.32E-05 19 4.96E-05 68% Pass
67 151.349 28 7.32E-05 19 4.96E-05 68% Pass
68 153.406 26 6.79E-05 19 4.96E-05 73% Pass
69 155.464 24 6.27E-05 18 4.70E-05 75% Pass
70 157.521 23 6.01E-05 16 4.18E-05 70% Pass
71 159.578 23 6.01E-05 16 4.18E-05 70% Pass
72 161.636 22 5.75E-05 15 3.92E-05 68% Pass
73 163.693 20 5.23E-05 14 3.66E-05 70% Pass
74 165.751 20 5.23E-05 14 3.66E-05 70% Pass
75 167.808 19 4.96E-05 14 3.66E-05 74% Pass
76 169.865 19 4.96E-05 13 3.40E-05 68% Pass
77 171.923 19 4.96E-05 13 3.40E-05 68% Pass
78 173.980 19 4.96E-05 13 3.40E-05 68% Pass
79 176.038 18 4.70E-05 13 3.40E-05 2% Pass
80 178.095 16 4.18E-05 12 3.14E-05 75% Pass
81 180.152 15 3.92E-05 10 2.61E-05 67% Pass
82 182.210 14 3.66E-05 10 2.61E-05 71% Pass
83 184.267 14 3.66E-05 8 2.09E-05 57% Pass
84 186.325 14 3.66E-05 8 2.09E-05 57% Pass
85 188.382 13 3.40E-05 6 1.57E-05 46% Pass
86 190.439 13 3.40E-05 5 1.31E-05 38% Pass
87 192.497 13 3.40E-05 4 1.05E-05 31% Pass
88 194.554 13 3.40E-05 4 1.05E-05 31% Pass
89 196.612 12 3.14E-05 3 7.84E-06 25% Pass
90 198.669 11 2.87E-05 3 7.84E-06 27% Pass
91 200.726 10 2.61E-05 3 7.84E-06 30% Pass
92 202.784 9 2.35E-05 3 7.84E-06 33% Pass
93 204.841 9 2.35E-05 3 7.84E-06 33% Pass
94 206.899 8 2.09E-05 3 7.84E-06 38% Pass
95 208.956 8 2.09E-05 2 5.23E-06 25% Pass
96 211.013 7 1.83E-05 2 5.23E-06 29% Pass
97 213.071 7 1.83E-05 2 5.23E-06 29% Pass
98 215.128 6 1.57E-05 2 5.23E-06 33% Pass
99 217.186 5 1.31E-05 2 5.23E-06 40% Pass

100 219.243 4 1.05E-05 2 5.23E-06 50% Pass




POC 2

Low-flow Threshold:

0.1xQ2 (Pre): 51.452 cfs
Q10 (Pre): 953.884 cfs

Ordinate #: 100
Incremental Q (Pre): 9.02433 cfs

Total Hourly Data: 382751 hours The proposed BMP: PASSED

Pre-project Flow . Pre-project % Post-project Post-project % .
Interval P ( chs) Pre-project Hours Time Ex cJee ding ngri Time Excfa eding Percentage Pass/Fail
0 51.452 1145 2.99E-03 1205 3.15E-03 105% Pass
1 60.476 1050 2.74E-03 1095 2.86E-03 104% Pass
2 69.500 953 2.49E-03 979 2.56E-03 103% Pass
3 78.525 880 2.30E-03 899 2.35E-03 102% Pass
4 87.549 816 2.13E-03 830 2.17E-03 102% Pass
5 96.573 743 1.94E-03 754 1.97E-03 101% Pass
6 105.598 682 1.78E-03 696 1.82E-03 102% Pass
7 114.622 625 1.63E-03 639 1.67E-03 102% Pass
8 123.646 571 1.49E-03 581 1.52E-03 102% Pass
9 132.671 529 1.38E-03 541 1.41E-03 102% Pass
10 141.695 499 1.30E-03 506 1.32E-03 101% Pass
11 150.719 468 1.22E-03 471 1.23E-03 101% Pass
12 159.744 433 1.13E-03 436 1.14E-03 101% Pass
13 168.768 407 1.06E-03 409 1.07E-03 100% Pass
14 177.792 379 9.90E-04 383 1.00E-03 101% Pass
15 186.817 358 9.35E-04 360 9.41E-04 101% Pass
16 195.841 335 8.75E-04 338 8.83E-04 101% Pass
17 204.865 312 8.15E-04 317 8.28E-04 102% Pass
18 213.890 296 7.73E-04 292 7.63E-04 99% Pass
19 222.914 270 7.05E-04 267 6.98E-04 99% Pass
20 231.938 254 6.64E-04 256 6.69E-04 101% Pass
21 240.963 241 6.30E-04 242 6.32E-04 100% Pass
22 249.987 221 5.77E-04 222 5.80E-04 100% Pass
23 259.011 208 5.43E-04 207 5.41E-04 100% Pass
24 268.036 194 5.07E-04 193 5.04E-04 99% Pass
25 277.060 183 4.78E-04 182 4.76E-04 99% Pass
26 286.084 173 4.52E-04 170 4.44E-04 98% Pass
27 295.109 164 4.28E-04 162 4.23E-04 99% Pass
28 304.133 159 4.15E-04 161 4.21E-04 101% Pass
29 313.157 153 4.00E-04 156 4.08E-04 102% Pass
30 322.182 148 3.87E-04 146 3.81E-04 99% Pass
31 331.206 143 3.74E-04 139 3.63E-04 97% Pass
32 340.230 132 3.45E-04 130 3.40E-04 98% Pass
33 349.255 129 3.37E-04 127 3.32E-04 98% Pass
34 358.279 121 3.16E-04 117 3.06E-04 97% Pass
35 367.303 116 3.03E-04 107 2.80E-04 92% Pass
36 376.327 107 2.80E-04 104 2.72E-04 97% Pass
37 385.352 100 2.61E-04 101 2.64E-04 101% Pass
38 394.376 94 2.46E-04 92 2.40E-04 98% Pass
39 403.400 88 2.30E-04 88 2.30E-04 100% Pass
40 412.425 86 2.25E-04 82 2.14E-04 95% Pass
41 421.449 82 2.14E-04 77 2.01E-04 94% Pass
42 430.473 76 1.99E-04 74 1.93E-04 97% Pass
43 439.498 69 1.80E-04 68 1.78E-04 99% Pass
44 448.522 65 1.70E-04 65 1.70E-04 100% Pass
45 457.546 63 1.65E-04 59 1.54E-04 94% Pass
46 466.571 59 1.54E-04 58 1.52E-04 98% Pass
47 475.595 57 1.49E-04 58 1.52E-04 102% Pass
48 484.619 56 1.46E-04 57 1.49E-04 102% Pass
49 493.644 56 1.46E-04 57 1.49E-04 102% Pass



rrost
Rectangle


Pre-project Flow

Pre-project %

Post-project

Post-project %

Interval (cfs) Pre-project Hours Time Exceeding Hours Time Exceeding Percentage Pass/Fail
50 502.668 55 1.44E-04 55 1.44E-04 100% Pass
51 511.692 54 1.41E-04 52 1.36E-04 96% Pass
52 520.717 51 1.33E-04 50 1.31E-04 98% Pass
53 529.741 49 1.28E-04 49 1.28E-04 100% Pass
54 538.765 47 1.23E-04 45 1.18E-04 96% Pass
55 547.790 43 1.12E-04 41 1.07E-04 95% Pass
56 556.814 40 1.05E-04 40 1.05E-04 100% Pass
57 565.838 39 1.02E-04 35 9.14E-05 90% Pass
58 574.863 38 9.93E-05 33 8.62E-05 87% Pass
59 583.887 32 8.36E-05 29 7.58E-05 91% Pass
60 592.911 30 7.84E-05 29 7.58E-05 97% Pass
61 601.936 29 7.58E-05 28 7.32E-05 97% Pass
62 610.960 27 7.05E-05 27 7.05E-05 100% Pass
63 619.984 26 6.79E-05 27 7.05E-05 104% Pass
64 629.009 24 6.27E-05 25 6.53E-05 104% Pass
65 638.033 23 6.01E-05 24 6.27E-05 104% Pass
66 647.057 23 6.01E-05 24 6.27E-05 104% Pass
67 656.082 22 5.75E-05 20 5.23E-05 91% Pass
68 665.106 21 5.49E-05 20 5.23E-05 95% Pass
69 674.130 21 5.49E-05 19 4.96E-05 90% Pass
70 683.155 20 5.23E-05 18 4.70E-05 90% Pass
71 692.179 19 4.96E-05 18 4.70E-05 95% Pass
72 701.203 19 4.96E-05 18 4.70E-05 95% Pass
73 710.228 18 4.70E-05 17 4.44E-05 94% Pass
74 719.252 18 4.70E-05 17 4.44E-05 94% Pass
75 728.276 18 4.70E-05 16 4.18E-05 89% Pass
76 737.301 16 4.18E-05 16 4.18E-05 100% Pass
7 746.325 16 4.18E-05 15 3.92E-05 94% Pass
78 755.349 16 4.18E-05 15 3.92E-05 94% Pass
79 764.374 16 4.18E-05 15 3.92E-05 94% Pass
80 773.398 16 4.18E-05 13 3.40E-05 81% Pass
81 782.422 15 3.92E-05 13 3.40E-05 87% Pass
82 791.447 15 3.92E-05 13 3.40E-05 87% Pass
83 800.471 13 3.40E-05 12 3.14E-05 92% Pass
84 809.495 13 3.40E-05 12 3.14E-05 92% Pass
85 818.520 12 3.14E-05 12 3.14E-05 100% Pass
86 827.544 12 3.14E-05 12 3.14E-05 100% Pass
87 836.568 12 3.14E-05 12 3.14E-05 100% Pass
88 845.593 11 2.87E-05 11 2.87E-05 100% Pass
89 854.617 11 2.87E-05 11 2.87E-05 100% Pass
90 863.641 11 2.87E-05 11 2.87E-05 100% Pass
91 872.665 11 2.87E-05 10 2.61E-05 91% Pass
92 881.690 11 2.87E-05 10 2.61E-05 91% Pass
93 890.714 11 2.87E-05 10 2.61E-05 91% Pass
94 899.738 11 2.87E-05 10 2.61E-05 91% Pass
95 908.763 10 2.61E-05 9 2.35E-05 90% Pass
96 917.787 9 2.35E-05 8 2.09E-05 89% Pass
97 926.811 9 2.35E-05 7 1.83E-05 78% Pass
98 935.836 9 2.35E-05 7 1.83E-05 78% Pass
99 944.860 7 1.83E-05 5 1.31E-05 71% Pass

100 953.884 5 1.31E-05 4 1.05E-05 80% Pass




Low-flow Threshold:

10%

POC3

0.1xQ2 (Pre): 2912 cfs
Q10 (Pre): 44.636 cfs
Ordinate #: 100
Incremental Q (Pre): 0.41724 cfs
Total Hourly Data: | 382751 | hours The proposed BMP: | PASSED
. Pre- Pre- Post- Post-
Interval Pre-project Flow project prOJ_ect % project pro!ect % Percentage Pass/Fail
(cfs) Time Time
Hours . Hours .
Exceeding Exceeding
0 2.912 959 2.51E-03 971 2.54E-03 101% Pass
1 3.329 883 2.31E-03 885 2.31E-03 100% Pass
2 3.746 812 2.12E-03 819 2.14E-03 101% Pass
3 4.164 757 1.98E-03 757 1.98E-03 100% Pass
4 4.581 696 1.82E-03 697 1.82E-03 100% Pass
5 4.998 647 1.69E-03 643 1.68E-03 99% Pass
6 5.415 599 1.56E-03 600 1.57E-03 100% Pass
7 5.833 559 1.46E-03 558 1.46E-03 100% Pass
8 6.250 519 1.36E-03 526 1.37E-03 101% Pass
9 6.667 478 1.25E-03 AT7 1.25E-03 100% Pass
10 7.084 450 1.18E-03 457 1.19E-03 102% Pass
11 7.502 428 1.12E-03 432 1.13E-03 101% Pass
12 7.919 409 1.07E-03 410 1.07E-03 100% Pass
13 8.336 385 1.01E-03 385 1.01E-03 100% Pass
14 8.753 363 9.48E-04 367 9.59E-04 101% Pass
15 9.171 343 8.96E-04 348 9.09E-04 101% Pass
16 9.588 322 8.41E-04 324 8.47E-04 101% Pass
17 10.005 306 7.99E-04 305 7.97E-04 100% Pass
18 10.422 288 7.52E-04 284 7.42E-04 99% Pass
19 10.840 271 7.08E-04 267 6.98E-04 99% Pass
20 11.257 254 6.64E-04 253 6.61E-04 100% Pass
21 11.674 234 6.11E-04 232 6.06E-04 99% Pass
22 12.091 220 5.75E-04 216 5.64E-04 98% Pass
23 12.508 203 5.30E-04 197 5.15E-04 97% Pass
24 12.926 189 4.94E-04 188 4.91E-04 99% Pass
25 13.343 185 4.83E-04 182 4.76E-04 98% Pass
26 13.760 175 4.57E-04 170 4.44E-04 97% Pass
27 14.177 165 4.31E-04 160 4.18E-04 97% Pass
28 14.595 156 4.08E-04 153 4.00E-04 98% Pass
29 15.012 151 3.95E-04 149 3.89E-04 99% Pass
30 15.429 144 3.76E-04 137 3.58E-04 95% Pass




31 15.846 131 3.42E-04 129 3.37E-04 98% Pass
32 16.264 127 3.32E-04 123 3.21E-04 97% Pass
33 16.681 119 3.11E-04 115 3.00E-04 97% Pass
34 17.098 114 2.98E-04 111 2.90E-04 97% Pass
35 17.515 110 2.87E-04 106 2.77E-04 96% Pass
36 17.933 104 2.72E-04 102 2.66E-04 98% Pass
37 18.350 98 2.56E-04 94 2.46E-04 96% Pass
38 18.767 89 2.33E-04 88 2.30E-04 99% Pass
39 19.184 86 2.25E-04 85 2.22E-04 99% Pass
40 19.602 83 2.17E-04 81 2.12E-04 98% Pass
41 20.019 81 2.12E-04 81 2.12E-04 100% Pass
42 20.436 79 2.06E-04 77 2.01E-04 97% Pass
43 20.853 76 1.99E-04 77 2.01E-04 101% Pass
44 21.271 75 1.96E-04 74 1.93E-04 99% Pass
45 21.688 73 1.91E-04 73 1.91E-04 100% Pass
46 22.105 72 1.88E-04 72 1.88E-04 100% Pass
47 22.522 70 1.83E-04 69 1.80E-04 99% Pass
48 22.940 67 1.75E-04 68 1.78E-04 101% Pass
49 23.357 66 1.72E-04 67 1.75E-04 102% Pass
50 23.774 66 1.72E-04 64 1.67E-04 97% Pass
51 24.191 59 1.54E-04 57 1.49E-04 97% Pass
52 24.609 55 1.44E-04 56 1.46E-04 102% Pass
53 25.026 54 1.41E-04 55 1.44E-04 102% Pass
54 25.443 51 1.33E-04 52 1.36E-04 102% Pass
55 25.860 49 1.28E-04 48 1.25E-04 98% Pass
56 26.278 46 1.20E-04 45 1.18E-04 98% Pass
57 26.695 43 1.12E-04 43 1.12E-04 100% Pass
58 27.112 42 1.10E-04 43 1.12E-04 102% Pass
59 27.529 42 1.10E-04 41 1.07E-04 98% Pass
60 27.947 41 1.07E-04 40 1.05E-04 98% Pass
61 28.364 40 1.05E-04 37 9.67E-05 93% Pass
62 28.781 35 9.14E-05 34 8.88E-05 97% Pass
63 29.198 33 8.62E-05 33 8.62E-05 100% Pass
64 29.616 33 8.62E-05 32 8.36E-05 97% Pass
65 30.033 32 8.36E-05 31 8.10E-05 97% Pass
66 30.450 31 8.10E-05 31 8.10E-05 100% Pass
67 30.867 30 7.84E-05 31 8.10E-05 103% Pass
68 31.284 30 7.84E-05 30 7.84E-05 100% Pass
69 31.702 29 7.58E-05 29 7.58E-05 100% Pass
70 32.119 28 7.32E-05 27 7.05E-05 96% Pass
71 32.536 26 6.79E-05 27 7.05E-05 104% Pass
72 32.953 26 6.79E-05 26 6.79E-05 100% Pass
73 33.371 25 6.53E-05 26 6.79E-05 104% Pass
74 33.788 25 6.53E-05 24 6.27E-05 96% Pass




75 34.205 23 6.01E-05 22 5.75E-05 96% Pass
76 34.622 21 5.49E-05 21 5.49E-05 100% Pass
77 35.040 20 5.23E-05 20 5.23E-05 100% Pass
78 35.457 19 4.96E-05 19 4.96E-05 100% Pass
79 35.874 17 4.44E-05 18 4.70E-05 106% Pass
80 36.291 17 4.44E-05 17 4.44E-05 100% Pass
81 36.709 16 4.18E-05 17 4.44E-05 106% Pass
82 37.126 16 4.18E-05 15 3.92E-05 94% Pass
83 37.543 15 3.92E-05 14 3.66E-05 93% Pass
84 37.960 13 3.40E-05 13 3.40E-05 100% Pass
85 38.378 13 3.40E-05 13 3.40E-05 100% Pass
86 38.795 13 3.40E-05 13 3.40E-05 100% Pass
87 39.212 13 3.40E-05 13 3.40E-05 100% Pass
88 39.629 13 3.40E-05 12 3.14E-05 92% Pass
89 40.047 12 3.14E-05 12 3.14E-05 100% Pass
90 40.464 12 3.14E-05 12 3.14E-05 100% Pass
91 40.881 12 3.14E-05 11 2.87E-05 92% Pass
92 41.298 12 3.14E-05 8 2.09E-05 67% Pass
93 41.716 8 2.09E-05 8 2.09E-05 100% Pass
94 42.133 8 2.09E-05 7 1.83E-05 88% Pass
95 42.550 8 2.09E-05 5 1.31E-05 63% Pass
96 42.967 6 1.57E-05 5 1.31E-05 83% Pass
97 43.385 5 1.31E-05 5 1.31E-05 100% Pass
98 43.802 5 1.31E-05 5 1.31E-05 100% Pass
99 44.219 5 1.31E-05 5 1.31E-05 100% Pass
100 44.636 5 1.31E-05 5 1.31E-05 100% Pass




POC 4

Low-flow Threshold:

0.1xQ2 (Pre): 45.643 cfs
Q10 (Pre): 1059.745 cfs

Ordinate #: 100
Incremental Q (Pre): 10.14102 cfs

Total Hourly Data: 382751 hours

The proposed BMP: PASSED

Pre-project Flow . Pre-project % Post-project Post-project % .
Interval (cfs) Pre-project Hours Time Exceeding Hours Time Exceeding Percentage Pass/Fail
0 45.643 1481 3.87E-03 1505 3.93E-03 102% Pass
1 55.784 1320 3.45E-03 1341 3.50E-03 102% Pass
2 65.925 1196 3.12E-03 1217 3.18E-03 102% Pass
3 76.066 1073 2.80E-03 1087 2.84E-03 101% Pass
4 86.207 977 2.55E-03 991 2.59E-03 101% Pass
5 96.348 879 2.30E-03 890 2.33E-03 101% Pass
6 106.489 800 2.09E-03 809 2.11E-03 101% Pass
7 116.630 736 1.92E-03 745 1.95E-03 101% Pass
8 126.771 677 1.77E-03 680 1.78E-03 100% Pass
9 136.912 624 1.63E-03 624 1.63E-03 100% Pass
10 147.053 580 1.52E-03 584 1.53E-03 101% Pass
11 157.194 536 1.40E-03 535 1.40E-03 100% Pass
12 167.335 496 1.30E-03 496 1.30E-03 100% Pass
13 177.476 469 1.23E-03 467 1.22E-03 100% Pass
14 187.617 437 1.14E-03 436 1.14E-03 100% Pass
15 197.758 416 1.09E-03 417 1.09E-03 100% Pass
16 207.899 387 1.01E-03 389 1.02E-03 101% Pass
17 218.040 358 9.35E-04 362 9.46E-04 101% Pass
18 228.181 336 8.78E-04 339 8.86E-04 101% Pass
19 238.322 321 8.39E-04 327 8.54E-04 102% Pass
20 248.463 306 7.99E-04 305 7.97E-04 100% Pass
21 258.604 295 7.71E-04 296 7.73E-04 100% Pass
22 268.745 285 7.45E-04 285 7.45E-04 100% Pass
23 278.886 271 7.08E-04 272 7.11E-04 100% Pass
24 289.028 247 6.45E-04 249 6.51E-04 101% Pass
25 299.169 230 6.01E-04 230 6.01E-04 100% Pass
26 309.310 219 5.72E-04 218 5.70E-04 100% Pass
27 319.451 206 5.38E-04 205 5.36E-04 100% Pass
28 329.592 196 5.12E-04 198 5.17E-04 101% Pass
29 339.733 184 4.81E-04 186 4.86E-04 101% Pass
30 349.874 176 4.60E-04 175 4.57E-04 99% Pass
31 360.015 164 4.28E-04 166 4.34E-04 101% Pass
32 370.156 157 4.10E-04 159 4.15€E-04 101% Pass
33 380.297 149 3.89E-04 152 3.97E-04 102% Pass
34 390.438 141 3.68E-04 140 3.66E-04 99% Pass
35 400.579 134 3.50E-04 133 3.47E-04 99% Pass
36 410.720 130 3.40E-04 131 3.42E-04 101% Pass
37 420.861 126 3.29E-04 125 3.27E-04 99% Pass
38 431.002 119 3.11E-04 118 3.08E-04 99% Pass
39 441.143 109 2.85E-04 109 2.85E-04 100% Pass
40 451.284 105 2.74E-04 106 2.77E-04 101% Pass
41 461.425 102 2.66E-04 102 2.66E-04 100% Pass
42 471.566 101 2.64E-04 100 2.61E-04 99% Pass
43 481.707 95 2.48E-04 93 2.43E-04 98% Pass
44 491.848 92 2.40E-04 92 2.40E-04 100% Pass
45 501.989 87 2.27E-04 87 2.27E-04 100% Pass
46 512.130 82 2.14E-04 82 2.14E-04 100% Pass
47 522.271 80 2.09E-04 79 2.06E-04 99% Pass
43 532.412 76 1.99E-04 75 1.96E-04 99% Pass
49 542.553 74 1.93E-04 74 1.93E-04 100% Pass




Pre-project Flow

Pre-project %

Post-project

Post-project %

Interval (cfs) Pre-project Hours Time Exceeding Hours Time Exceeding Percentage Pass/Fail
50 552.694 74 1.93E-04 71 1.85E-04 96% Pass
51 562.835 68 1.78E-04 64 1.67E-04 94% Pass
52 572.976 61 1.59E-04 61 1.59E-04 100% Pass
53 583.117 60 1.57E-04 59 1.54E-04 98% Pass
54 593.258 58 1.52E-04 57 1.49E-04 98% Pass
55 603.399 57 1.49E-04 57 1.49E-04 100% Pass
56 613.540 54 1.41E-04 53 1.38E-04 98% Pass
57 623.681 52 1.36E-04 52 1.36E-04 100% Pass
58 633.822 51 1.33E-04 51 1.33E-04 100% Pass
59 643.963 49 1.28E-04 49 1.28E-04 100% Pass
60 654.104 49 1.28E-04 49 1.28E-04 100% Pass
61 664.245 49 1.28E-04 49 1.28E-04 100% Pass
62 674.386 48 1.25E-04 46 1.20E-04 96% Pass
63 684.527 45 1.18E-04 45 1.18E-04 100% Pass
64 694.668 45 1.18E-04 45 1.18E-04 100% Pass
65 704.809 44 1.15E-04 44 1.15E-04 100% Pass
66 714,951 41 1.07E-04 40 1.05E-04 98% Pass
67 725.092 40 1.05E-04 40 1.05E-04 100% Pass
68 735.233 40 1.05E-04 40 1.05E-04 100% Pass
69 745.374 39 1.02E-04 39 1.02E-04 100% Pass
70 755.515 39 1.02E-04 38 9.93E-05 97% Pass
71 765.656 36 9.41E-05 36 9.41E-05 100% Pass
72 775.797 33 8.62E-05 33 8.62E-05 100% Pass
73 785.938 32 8.36E-05 32 8.36E-05 100% Pass
74 796.079 30 7.84E-05 30 7.84E-05 100% Pass
75 806.220 29 7.58E-05 28 7.32E-05 97% Pass
76 816.361 28 7.32E-05 27 7.05E-05 96% Pass
7 826.502 27 7.05E-05 27 7.05E-05 100% Pass
78 836.643 27 7.05E-05 26 6.79E-05 96% Pass
79 846.784 24 6.27E-05 24 6.27E-05 100% Pass
80 856.925 24 6.27E-05 23 6.01E-05 96% Pass
81 867.066 21 5.49E-05 21 5.49E-05 100% Pass
82 877.207 20 5.23E-05 20 5.23E-05 100% Pass
83 887.348 20 5.23E-05 20 5.23E-05 100% Pass
84 897.489 18 4.70E-05 18 4.70E-05 100% Pass
85 907.630 17 4.44E-05 17 4.44E-05 100% Pass
86 917.771 17 4.44E-05 17 4.44E-05 100% Pass
87 927.912 16 4.18E-05 16 4.18E-05 100% Pass
88 938.053 16 4.18E-05 15 3.92E-05 94% Pass
89 948.194 15 3.92E-05 15 3.92E-05 100% Pass
90 958.335 15 3.92E-05 14 3.66E-05 93% Pass
91 968.476 14 3.66E-05 14 3.66E-05 100% Pass
92 978.617 14 3.66E-05 14 3.66E-05 100% Pass
93 988.758 14 3.66E-05 14 3.66E-05 100% Pass
94 998.899 13 3.40E-05 13 3.40E-05 100% Pass
95 1009.040 13 3.40E-05 13 3.40E-05 100% Pass
96 1019.181 13 3.40E-05 12 3.14E-05 92% Pass
97 1029.322 12 3.14E-05 12 3.14E-05 100% Pass
98 1039.463 12 3.14E-05 11 2.87E-05 92% Pass
99 1049.604 11 2.87E-05 11 2.87E-05 100% Pass

100 1059.745 10 2.61E-05 10 2.61E-05 100% Pass




Low-flow Threshold:

10%

POCS5

0.1xQ2 (Pre):  6.728 cfs
Q10 (Pre): 111.122 cfs
Ordinate #: 100
Incremental Q (Pre): 1.04394 cfs
Total Hourly Data: | 382751 | hours The proposed BMP: | PASSED
. Pre- Pre- Post- Post-
Interval Pre-project Flow project prOJ_ect % project pro!ect % Percentage Pass/Fail
(cfs) Time Time
Hours . Hours .
Exceeding Exceeding
0 6.728 1046 2.73E-03 | 1047 | 2.74E-03 100% Pass
1 7.772 973 2.54E-03 972 2.54E-03 100% Pass
2 8.816 882 2.30E-03 875 2.29E-03 99% Pass
3 9.860 813 2.12E-03 810 2.12E-03 100% Pass
4 10.904 746 1.95E-03 741 1.94E-03 99% Pass
5 11.948 685 1.79E-03 680 1.78E-03 99% Pass
6 12.992 635 1.66E-03 628 1.64E-03 99% Pass
7 14.035 590 1.54E-03 587 1.53E-03 99% Pass
8 15.079 549 1.43E-03 546 1.43E-03 99% Pass
9 16.123 519 1.36E-03 513 1.34E-03 99% Pass
10 17.167 482 1.26E-03 475 1.24E-03 99% Pass
11 18.211 445 1.16E-03 442 1.15E-03 99% Pass
12 19.255 417 1.09E-03 408 1.07E-03 98% Pass
13 20.299 387 1.01E-03 384 1.00E-03 99% Pass
14 21.343 368 9.61E-04 360 9.41E-04 98% Pass
15 22.387 342 8.94E-04 334 8.73E-04 98% Pass
16 23.431 323 8.44E-04 317 8.28E-04 98% Pass
17 24.475 298 7.79E-04 294 7.68E-04 99% Pass
18 25.519 280 7.32E-04 277 7.24E-04 99% Pass
19 26.563 264 6.90E-04 255 6.66E-04 97% Pass
20 27.607 241 6.30E-04 234 6.11E-04 97% Pass
21 28.651 226 5.90E-04 224 5.85E-04 99% Pass
22 29.695 219 5.72E-04 217 5.67E-04 99% Pass
23 30.739 207 5.41E-04 203 5.30E-04 98% Pass
24 31.782 196 5.12E-04 191 4.99E-04 97% Pass
25 32.826 180 4.70E-04 179 4.68E-04 99% Pass
26 33.870 173 4.52E-04 168 4.39E-04 97% Pass
27 34.914 165 4.31E-04 159 4.15E-04 96% Pass
28 35.958 153 4.00E-04 148 3.87E-04 97% Pass
29 37.002 144 3.76E-04 141 3.68E-04 98% Pass
30 38.046 138 3.61E-04 135 3.53E-04 98% Pass




31 39.090 132 3.45E-04 131 3.42E-04 99% Pass
32 40.134 127 3.32E-04 125 3.27E-04 98% Pass
33 41.178 118 3.08E-04 117 3.06E-04 99% Pass
34 42.222 112 2.93E-04 110 2.87E-04 98% Pass
35 43.266 108 2.82E-04 106 2.77E-04 98% Pass
36 44.310 100 2.61E-04 98 2.56E-04 98% Pass
37 45.354 96 2.51E-04 96 2.51E-04 100% Pass
38 46.398 94 2.46E-04 89 2.33E-04 95% Pass
39 47.442 87 2.27E-04 86 2.25E-04 99% Pass
40 48.486 86 2.25E-04 84 2.19E-04 98% Pass
41 49.529 79 2.06E-04 78 2.04E-04 99% Pass
42 50.573 75 1.96E-04 74 1.93E-04 99% Pass
43 51.617 71 1.85E-04 69 1.80E-04 97% Pass
44 52.661 67 1.75E-04 67 1.75E-04 100% Pass
45 53.705 65 1.70E-04 65 1.70E-04 100% Pass
46 54.749 62 1.62E-04 61 1.59E-04 98% Pass
47 55.793 58 1.52E-04 58 1.52E-04 100% Pass
48 56.837 57 1.49E-04 56 1.46E-04 98% Pass
49 57.881 56 1.46E-04 55 1.44E-04 98% Pass
50 58.925 55 1.44E-04 53 1.38E-04 96% Pass
51 59.969 53 1.38E-04 52 1.36E-04 98% Pass
52 61.013 52 1.36E-04 49 1.28E-04 94% Pass
53 62.057 49 1.28E-04 48 1.25E-04 98% Pass
54 63.101 46 1.20E-04 46 1.20E-04 100% Pass
55 64.145 46 1.20E-04 44 1.15E-04 96% Pass
56 65.189 43 1.12E-04 42 1.10E-04 98% Pass
57 66.233 41 1.07E-04 40 1.05E-04 98% Pass
58 67.276 37 9.67E-05 38 9.93E-05 103% Pass
59 68.320 36 9.41E-05 34 8.88E-05 94% Pass
60 69.364 33 8.62E-05 33 8.62E-05 100% Pass
61 70.408 33 8.62E-05 33 8.62E-05 100% Pass
62 71.452 33 8.62E-05 32 8.36E-05 97% Pass
63 72.496 31 8.10E-05 30 7.84E-05 97% Pass
64 73.540 29 7.58E-05 29 7.58E-05 100% Pass
65 74.584 27 7.05E-05 27 7.05E-05 100% Pass
66 75.628 26 6.79E-05 26 6.79E-05 100% Pass
67 76.672 26 6.79E-05 26 6.79E-05 100% Pass
68 77.716 25 6.53E-05 25 6.53E-05 100% Pass
69 78.760 23 6.01E-05 24 6.27E-05 104% Pass
70 79.804 23 6.01E-05 23 6.01E-05 100% Pass
71 80.848 21 5.49E-05 21 5.49E-05 100% Pass
72 81.892 21 5.49E-05 20 5.23E-05 95% Pass
73 82.936 19 4.96E-05 19 4.96E-05 100% Pass
74 83.980 19 4.96E-05 19 4.96E-05 100% Pass




75 85.023 19 4.96E-05 19 4.96E-05 100% Pass
76 86.067 18 4.70E-05 18 4.70E-05 100% Pass
77 87.111 18 4.70E-05 18 4.70E-05 100% Pass
78 88.155 18 4.70E-05 18 4.70E-05 100% Pass
79 89.199 18 4.70E-05 18 4.70E-05 100% Pass
80 90.243 18 4.70E-05 18 4.70E-05 100% Pass
81 91.287 17 4.44E-05 16 4.18E-05 94% Pass
82 92.331 16 4.18E-05 15 3.92E-05 94% Pass
83 93.375 15 3.92E-05 15 3.92E-05 100% Pass
84 94.419 15 3.92E-05 15 3.92E-05 100% Pass
85 95.463 14 3.66E-05 13 3.40E-05 93% Pass
86 96.507 12 3.14E-05 12 3.14E-05 100% Pass
87 97.551 12 3.14E-05 12 3.14E-05 100% Pass
88 98.595 11 2.87E-05 11 2.87E-05 100% Pass
89 99.639 10 2.61E-05 10 2.61E-05 100% Pass
90 100.683 10 2.61E-05 9 2.35E-05 90% Pass
91 101.727 9 2.35E-05 9 2.35E-05 100% Pass
92 102.770 9 2.35E-05 9 2.35E-05 100% Pass
93 103.814 9 2.35E-05 9 2.35E-05 100% Pass
94 104.858 9 2.35E-05 9 2.35E-05 100% Pass
95 105.902 9 2.35E-05 8 2.09E-05 89% Pass
96 106.946 7 1.83E-05 6 1.57E-05 86% Pass
97 107.990 6 1.57E-05 6 1.57E-05 100% Pass
98 109.034 6 1.57E-05 6 1.57E-05 100% Pass
99 110.078 5 1.31E-05 5 1.31E-05 100% Pass
100 111.122 4 1.05E-05 4 1.05E-05 100% Pass




ATTACHMENT 2 - Elevation vs. Area Curves vs. Discharge Curves to be used in SWMM
Elevation vs. Area

For the portion of the flow diverted in the LID Control to the receiving detention basin, a pond
is used to route the hydrographs. The elevation vs area curve in the model is calculated in Excel
and imported into the model at a 0.1 ft interval range.

Elevation vs Discharge

The total discharge peak flow is imported from an Excel spreadsheet that calculated the
elevation vs discharge of the multiple outlet system.

The orifices have been selected to maximize their size while still restricting flows to conform to
the required 10% of the Q2 event flow as mandated in the Final Hydromodification
Management Plan by Brown & Caldwell, dated March 2011. While we acknowledge that these
orifices are small, to increase the size of these outlets would impact the basins’ ability to

restrict flows beneath the HMP thresholds, thus preventing the BMP from conformance
with HMP requirements.

In order to prevent blockage of the orifices, a debris screen will be fitted to the base invert of
the lower orifices located within the detention basin. Regular maintenance of the riser and
orifices will be performed to ensure potential blockages are minimized. A detail of the orifice
and riser structure is provided in Attachment 5 of this attachment. The stage-storage and stage-
discharge calculations have been provided on the following pages.



ATTACHMENT 3 — Biofiltration Details

LIMITS FER TABLE ABOVE
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ATTACHMENT 4 - SWMM Input Data (Existing and Proposed Models)

POC2 - EX
Soil Type D
Area (AC) 2005.1
Flowpath (ft) 20534
Width (ft) 20534
% Slope 36
%Impervious 0
Suction Head (in) 9
Conductivity (in/hr) 0.025
Initial Deficit 0.33

POC4 - EX
Soil Type D
Area (AC) 3440
Flowpath (ft) 24743
Width (ft) 24743
% Slope 6
%Impervious 0
Suction Head (in) 9
Conductivity (in/hr) 0.025
Initial Deficit 0.30

POC1 - EX
Soil Type D
Area (AC) 403.9
Flowpath (ft) 2664
Width (ft) 2664
% Slope 36
%Impervious 0
Suction Head (in) 9
Conductivity (in/hr) 0.025
Initial Deficit 0.33

POC3 - EX
Soil Type D
Area (AC) 76.0
Flowpath (ft) 3612
Width (ft) 3612
% Slope 20.3
%Impervious 0
Suction Head (in) 9
Conductivity (in/hr) 0.025
Initial Deficit 0.33

POCS5 - EX
Soil Type D
Area (AC) 212
Flowpath (ft) 4766
Width (ft) 4766
% Slope 17.2
%Impervious 17.2
Suction Head (in) 9
Conductivity (in/hr) 0.025
Initial Deficit 0.33




POC5-PR

DMA | BF- | DMA | BF- | DMA | BF-O- [ DMA | BF- [ DMA | BF-O- | o
00 |00| oP |OoP| 0Q | Q | OR |OR| 0% S yp
Soil Type D A D | A| D A D | A| D A D
Area (AC) 12 |005| 053 |00l 0.263 | 0.03 | 024 | 0.02| 041 | 003 | 2088
(Ff't‘;Wpath 1547 | 50 | 486 | 50 | 222 | 50 | 203 | 50 | 558 | 50 | 4766
Width (ft) 1547 | 50 | 486 | 50 | 222 | 50 | 203 | 50 | 558 | 50 | 4766
% Slope 22 | 0 | 16 | 0 1 0 1 0 | 28 0 17.2
%lmpervious| 95 | 0 | 95 | 0 | 95 0 9% | 0 | 95 0 3.2
Suction
ioad (i) 9 | 15| 9 |15]| 9 15 9 | 15| 9 15 9
827:;“"’“3’ 0.025 | 0.3 | 0.025 | 0.3 | 0.025 | 0.025 | 0.025 | 0.3 | 0.025 | 0.025 | 0.025
Initial Deficit | 0.33 | 0.3 | 0.33 | 0.3 | 033 | 03 | 033 | 030 033 | 03 | 0.33

ATTACHMENT 5 - SWMM Screens and Explanation of Significant Variables

Attached, the reader can see the screens associated with the EPA-SWMM Model in both pre-
development and post-development conditions. Each portion, i.e., sub-catchments, outfalls,
storage units, LID controls for the bio-retention cells, ponding on top of the bio-retention
(modeled as a storage unit), weir as a discharge, and outfalls (point of compliance), are also
shown.

Variables for modeling are associated with typical recommended values by the EPA-SWMM
model, typical values found in the San Diego County BMP Design Manual. Recommended
values for the SWMM model have been attained from the interim Orange County criteria
established for their SWMM calibration. Currently, no recommended values have been
established by the San Diego County HMP Permit for the SWMM Model.

Soil characteristics of the existing soils were determined from the USGS sources.

Some values incorporated within the SWMM model have been determined from the
professional experience of H&A using conservative assumption that have a tendency to
increase the size of the needed BMP and also generate a long-term runoff as a percentage of
rainfall similar to those measured in gage stations in Southern California by the USGS.

Description of model parameters and assumptions:

N-Imperv — Manning’s N for impervious surfaces
0.012 (typical)

N-Perv —Manning’s N for pervious surfaces
0.05 (typical)

Dstore-Imperv — Depth of depression storage on impervious area (in)
0.02 (typical)

Dstore-Perv — Depth of depression storage on pervious area (in)



0.1 (typical)

%Zero-Imperv — Percentage of impervious area with no depression storage (%)
25 (typical)

Suction Head — Soil capillary suction head (in)

Conductivity — Soil saturated hydraulic comfuctivity (in/hr)
-75% of these values if subcatchment is graded/compacted

Initial Deficit — Initial moisture deficit (fraction)

Soil Type  Suction Head Conductivity Initial Deficit

A 15 0.3 0.30
B 3 0.2 0.31
C 6 0.1 0.32
D 9 0.025 0.33

NOTE : These values are based on the County of San Diego BMP Design Manual, Appendix G for SWMM and
recommended values for the EPA SWMM program.



POC 1 — Pre-Developed Condition

. SWMM 5.1 - 1211-EX-POC1.inp - [Study Area Map]
i+ File Edit View Project Report Tools Window Help
DEEG 2ANO | F BENERLS (B Y co@ans
PEHOVOH-COBMRT
Project Map
- Title/Notes
Options
Climatology
> Hydrology Area_1 ESCONDIDO
» - Hydraulics !
> -Quality i Rain Gage Escondido
» -Curves H
... Time Series E Property Value
“- Time Patterns : Name {Escondido
Map Labels ; X-Coordinate 1472076
: ¥-Coordinate 5381329
: Description
i Tag
; Rain Format VOLUME
+ -4+ 3 8 : Time Interval 100
lite/ates : Snow Catch Factor 10
Safari Highlands Ranch - Existing H
Conditions : Data Source TIMESERIES
: > i - Seri IDO-RAINFA|
POC1-Existing ) Sénes l‘\lame ‘ESCOND DO-RAINFALL
v DATAFILE:
- File Name =
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User-assigned name of rain gage
Auto-Length: Off ~ | Offsets:Depth ~ | Flow Units: CFS '| 4] | Zoom Level: 205% | X,Y: 1690,858, 7739.910

Subcatchment Area_1 n
| Property i Value l
MName |area 1
*-Coordinate 11081380
Y¥-Coordi /8095308
Outfall POC1-Existing B Description [
Property Value l I3 |
Name POC1-Bsting Rairi Gage [GEEANSIDE
% Outlet POCT-Existi
X-Coordinate 1081.360 ! =2
¥-Coordi 778736 i i
-Coordinate 3 —— —
Description % Siope BT
B ]
Tag % Impery 0
Inflows NO N-Imﬁew o1z
Treatment NO hEXEEH [ Infiltration Editor X
Invert 1. 0 Detore-Impery .02
- Dstore-Pary ID.I Infiltration Method GREEN_AMPT
Tide Gate NO R e
Route To i | Property Value
Subarea Routing QUTLET Suction Head
Type FREE Percent Routed 100 Conductivity
Fixed Outfall Infiltration |GREEN_AMPT TR =
Fixed Stage 0 Groundwater INO
Tidal Outfall Snow Pack
Curve Name ® LR Contots .u
Time Series Outfall lﬂ!‘.ﬂ Usé .U Soil capillary suction head (inches or mm)
Initial Buildup MONE
: * |
Series Name Curb Length P
Subcatchment outflow is routed onto (leave blank if not Average surface slope (%) oK | ‘ Cancel ‘ | Help
applicable)




POC 1 — Developed Condition

SWhIM 59 - 1219-PR-POCLinp - [Study Area Map]
v P
< File Edn View Project Report Tools Window Help

DCHFES BaAN® § EwEDMEE
PHOVOEAEFOa8 T

o Mmoo a o

Project  fap
TitlesMotes
- Optiars
Climatolegy
w Hydalegy

Aquifers

+ Hyralics

+ Coaality

»  Curves
Tirne Senies

| Time Pattemy
Mp Labels

Futin Gages
Sibcatchments [

— Snow Packs.

- Unitt Hydrographs
LI Cartrals

DMA-B

g

aF-4 HF-6
N

BYPaSE-A

-i Flow Units: CF5 ~ | ©] | Zoom Level; 100%

Escondigo

&

DMA-C
"

K¥: 2035750, BTG5

BYPASEFLOW
E |

Outfall POC1-Proposed

’ Property

Property Value } Name

Name Escondido X-Coordinate

X-Coordinate 1472.076 Y-Coordinate

Y-Coordinate 5381320 R

Description Tag

Tag Inflows 'NO
Rain Format | INTENSITY [v|  Treatment NO
Time Interval 1:00 Invert El. 0
Snow Catch Facter 1.0 Tide Gate NO
Data Source TIMESERIES Route To '
TIME SERIES: Type FREE
- Series Name ESCONDIDO-RAINFALL Fixed Outfall
DATAFILE: | [ Fixed Stage 0

- File Name - i

- Station ID T Curve Name *

- Rain Units N i

Series Name -

Type of rainfall data recorded at rain gage

User-assigned name of outfall




| Subcatchment DMA-A

Subcatchment DMA-8

Subcatchment DMA-C

‘ Value

|

Property Value ] [ Property Value
MName ' DMA-A Name DMA-B Name DMA-C
X-Coordinate | 922.814 X-Coordinate 1096832 X-Coordinate  |1373.747
Y-Coordinate 5202.933 ¥-Coordinate 5208.986 Y-Coordinate  |5215.038
Description [ Description ‘ Description

Tag Tag Tag

Rain Gage |Escondido Rain Gage Escondido Rain Gage |Escondido
Outlet |BF-A Outlet BF-B Outlet BF-C
Area [102 Area {275 Area |67
Width :215 Width 200 Width 205

% Slope 2 % Slope 5 % Slope 6

% Imperv | 57 % Imperv 37 % Imperv 36
N-Imperv lon2 N-Impery 0012 N-Imperv 0.012
N-Perv 50.15 N-Perv 0.15 N-Perv 0.15
Dstore-Imperv .05 Dstore-lmperv | 0.05 Dstore-Imperv |0.05
Dstore-Perv | 0 Dstore-Perv Dstore-Perv

%Zero-Imperv |25
Subarea Routing | OUTLET

Percent Routed |100

Infiltration EGREEN_AMPT ._]
Groundwater NO

Snow Pack [

LID Controls lo
Land Uses ()
Initial Buildup | NONE
Curb Length D

0.10
Y%Zero-lmperv ‘Zﬁ
Subarea Routing QUTLET

Percent Routed | 100

Infiltration GREEN_AMPT _!
Groundwater | NO

Snow Pack

LID Controls 0
Land Uses o
Initial Buildup  NONE
Curb Length o

lo.10
SeZero-lmperv |25
Subarea Routing |ouTLET

Percent Routed 100
Infiltration GREEN_AMPT
Groundwater lNO

Snow Pack

LID Centrols lo
Land Uses lo
Initial Buildup | NONE

‘Curb Length 0

Infiltration parameters (click to edit) Infiltration parameters (click to edit) Infiltration parameters (click to edit)
Infiltration Editor X Infiltration Editor X Infiltration Editor X
Infittration Method GREEN_AMPT Infiltration Method GREEN_AMPT Infiltration Method GREEN_AMPT
Property Value Property Value Property
Suction Head ;9 Suction Head 59 Suction Head
Conductivity |025 Conductivity 0.025 Conductivity
Initial Deficit 0.30 Initial Deficit 0.30 Initial Deficit

Soil capillary suction head (inches or mm)

Soil capillary suction head (inches or mm)

Soil capillary suction head (inches or mm)

ok | | cancel | | Hep




Subcatchment DMA-D

[Pmperty | Value

Name DMA-D
X-Coordinate | 1551.751
Y-Coordinate 5223.472

Description

Tag

Rain Gage 'Fscondido
Outlet BF-D
Area .29.5
Width 500

% Slope '4

% Imperv 32
N-Imperv .0.012
N-Perv lo1s

Dstore-Imperv '0.05

Dstore-Perv 0.10

%Zero-Impery :25

Subarea Routing |ouTLET

Percent Routed | 100

Infiltration GREEN_AMPT _|
Groundwater  |NO

Snow Pack
LID Controls o
Land Uses 0

Initial Buildup | NONE
Curb Length lo

Infiltration parameters (click to edit)

Infiltration Editor X

Infiltration Method GREEN_AMPT

Property Value

Suction Head 59

Conductivity oos
Initial Deficit 0.3

Soil capillary suction head (inches or mm)

ok | | concet | [ Hep

Subcatchment BYPASSFLOW

Property Value

Name |BYPASSFLOW
X-Coordinate | 1828.238
Y-Coordinate  |4362.884

Description

Tag

Rain Gage Escondido
Outlet .POC1-Pmpnsed
Area | 301

Width 9769

% Slope 36

% Imperv lo

N-mperv l0.012

N-Perv 0.15

Dstore-Imperv | 0.05
Dstore-Perv |o.10
%Zero-lmperv |25
Subarea Routing | OUTLET
Percent Routed | 100
Infiltration | GREEN_AMPT =
Groundwater NO
Snow Pack

LID Controls lo

Land Uses o

Initial Buildup | NONE
Curb Length 0

Infiltration parameters (click to edit)

Infiltration Editor X

Infiltration Method GREEN_AMPT

Property
Suction Head

Conductivity
Initial Deficit

Soil capillary suction head (inches or mm)

ok | | Cancd | | rep




Canduit UD-A

Property | Value |
Name uD-A
Inlet Node |DIv-A
Outlet Node |POC1-Proposed
Description '
Tog
Shape \CIRCULAR
Masx. Depth 05
Length 200
Roughness 0,013
Inlet Offset o
Outiet Offset o
Initial Flow o
Madmum Flow o
Entry Loss Coeff. o
Exit Loss Coeff, o
Avg. Loss Coeff, o
SeepagelossRate 0
Flap Gate NO

| ——

Culvert Code

Condust UO-§

| Property | Value |

Name UD-B

Inlet Node Div-8

Outlet Node POC1-Propased

Description ]

Tag

Shape CIRCULAR

Max. Depth 05

Length 200

Roughness TE

Inlet Offset 0

Outlet Offset 0

Initial Flow o

Maximurn Flow (1]

EntryLoss Coelf. 0

Exit Loss Cosff, 0

Avg. Loss Coef. 0

Seepage LossRate 0

Flap Gate NO
1

Culvert Code

Value |
Name up-C
Inlet Mode DIV-C
Outlet Node POC1-Proposed
Description
Tag
Shape CIRCULAR
Max. Depth 0s
Length 200
Roughness 0.013
Inlet Offset 0
Outiet Offset 0
Initial Flow o
Maxmum Flow o
Entry Loss Coeff. o
Exit Loss Coef, I
Avg. Loss Coeff. 0
SeepageLossRate 0
flnp Gate NO .
T m—

Culvert type code (leave blank for no culvert)

Culvert type code (leave blank for no culvert)

Conduit LD-0
Conaunt U-0

Property Value ]
Name up-D

Intet Node DIV-D

Outlet Node POCI-Proposed
Tag

Shape \CIRCULAR

Max. Degth 5

Length 20

Roughness 0013

Inlet Offset I

Outlet Offset 0

Initial Flow 0

Maximum Flow 0

Entry Loss Coeff, 0

Exit Loss Coeff. 0

Avg. Loss Coeff, 0

Seepage Loss Rate 0

Flap Gate ‘NO

Culvert Code [

Culvert type code (leave blank for no culvert)

Culvert type code (leave blank for no culvert)



POC 2 — Pre-Developed Condition

1B 5P 51 - 121 1-EXPOCLin - [y Aves Mag] x
PROVOE-~GOWOT o
Project g | ouanoss or oo |
T Vetes.
- Optionm
 Clematslogy
Wiy
» Wyl
» uslty
3 Cure
~ Time Gevies
Fougirecg 2202 G
Foamodiom b
Tt Mt
Mutslongiuon - | Oezten ~| fo <19 |z o 1 e
Outfall POC2-Existing n
IPmpeuy Value
Name POC2-Existing
X-Coordinate 1081.360
Rain Gage OCEANSIDE | ¥-Coordinate T778.738
[Property Value | N —
Name OCEANSIDE Tag
X-Coordinate 1247.258 Inflows NO
Y-Coordinate 8085.322 F-<— NO
o
Description Invert El. 0
Tag
Rain Format INTENSITY i G aind
Time Interval 1:00 Route To
Snow Catch Factor 10 Type FREE
s mwows
__ pr—— e = "
- Series Name OCEANSIDE-RAIN
oo Eheve Hacie .
- File Name *
- Station ID *
- Rain Units N Series Name i

User-assigned name of outfall



Subcatchment Area_2

Property Value
Name ‘Area_Z
X-Coordinate 1081.360
¥-Coordinate '8095.894
Description '

Tag

Rain Gage 'OCEANSIDE
Outlet 'POC2-Existing
Area 2005.1
Width 20534

% Slope 36

% Imperv ID

N-Imperv 0012
N-Perv 'D.GS
Dstore-Imperv 'D.GZ
Dstore-Perv '0.1
%Zero-Imperv 25

Subarea Routing \QUTLET
Percent Routed ' 100
Infiltration \GREEN_AMPT
Groundwater 'NO

'Snow Pack .

LID Controls 0

'Land Uses 'D

Initial Buildup 'NONE
Curb Length 0

User-assigned name of subcatchment

Infiltration Editor

Infiltration Method GREEN_AMPT

Property Value
Suction Head 29
Conductivity Y.025
Initial Deficit |3

Soil capillary suction head (inches or mm)




POC 2 — Developed Condition

B svnan 5.0 - 1211-PR-BOCinp - [Study frea Map]
i. File Edit View Project Report Took Window Help

DEES BhN®d BuEmES F3 k| 3

PEOVORSCGOBHET
Project | Magp
Title/Notes
Opticns
Climatology
w - Hydrology
- Rain Gages
Aguifers
Snow Packs
Unit Hydrographs
- LID Controls
» - Hydraulics DMAE N
+ Cuality :
» Curves
Tirne Series
Time Patterns i
Map Labels bre aF

+ =& ¢ &bl
Subcatchments

BF-G -~
OMA-G

BYPASSFLOW

DhA-H

BF-H

oA

BF-|

=]
SreAsERL oW
L] Fe
[e TN L]
(HAS e - ;
é &
! BEH L] .
.G . L] :

et 0000 ¥

Auto-Length OFf | Offsets Depth v| Flow Unitz €75~ | 2] |Iwml.!vd:1m |nv:zazu414.mw

Rain Gage ESCONDIDO n Outfall POC2-Proposed B
I Property l’v;[ug { Property ‘[Valug
Name [ESCONDIDO i i s
W-Coordifate 1472.076 X-Coordinate 1481.291

1 Y-Coordinats 4360.736
¥-Coordinate 5381.329 st
Description
Description
Tag

Teg Inflows INO
Rain Farmat INTENSITY Treatment NO
Time Interval 1:00 Invert El. 0
Snow Catch Factor 1.0 Tide Gate NO
Data Source TIMESERIES Route To
TIME SERIES: Type FREE

- Series Name ESCONDIDO Fixed Outfall _
DATAFLE i Fixed Stage 0

! Tidal Qutfall
- File Name o
: | Curve Name .
- Station 1D Time Series Outfall T
- Rain Units N Sirics Nirne Is

User-assigned name of rain gage

User-assigned name of outfall




| Subcatchment DMA-F

-

l[I?‘mperty l\falue
Name DMA-F
X-Coordinate 2266533
¥-Coordinate i 5257.408
Description :
Tag |
Rain Gage 'ESCONDIDO
Outlet iEF-F
Area 143
Width 1500
% Slope 1 5
% Imperv i42
N-Imperv EO.DZ
N-Perv ilJ.1 5
Dstore-Imperv 0.05
Dstore-Perv if:l.1
eZero-Imperv iZﬁ
Subarea Routing \OUTLET
Percent Routed | 100
Infiltration i GREEN_AMPT Ve
Groundwater i NO
Snow Pack :
LID Controls :U
Land Uses iﬁ
Initial Buildup ; NONE
Curb Length 0
Infiltration Editor I X I
Infiltration Method GREEN_AMPT
| Property Value
Suction Head Eg
| Conductivity 025
Initial Deficit 030

Soil capillary suction head (inches or mm)

oK ' Cancel ' Help

Subcatchment DMA-E
—

‘] Property Value

Name _ DMA-E

X-Coordinate 922814

¥-Coordinate : 5202.833

Description i

Tag _

Rain Gage 'ESCONDIDO

Outlet BF-E

Area 427

Width 2057

% Slope 38

% Imperv :42

N-Imperv i 012

N-Perv 015

Dstore-Imperv ?0.05

Dstore-Perv :0.10

%eZero-Imperv i23’

Subarea Routing OUTLET

Percent Routed 100

Infiltration GREEN_AMPT e
Groundwater 'NO '
Snow Pack

LID Controls 0

Land Uses :ﬂ

Initial Buildup 'NONE

Curb Length 0

Infiltration parameters (click to edit) |
Infiltration Editor X
Infiltration Method ~ GREEN_AMPT

[ Property Value

Suction Head 9

* Conductivity 025
" nitial Deficit 0.30

Soil capillary suction head (inches or mm)

ok | | Cancel | Hep
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_ Subcatchment DMA-G I _ Subcatchment DMA-H
Property Value ] l Property Value
Name | DMA-G Name |DMA-H
X-Coordinate . 1373.747 X-Coordinate I 1534.146
Y-Coordinate 5215038 Y-Coordinate 5227144
Description Description |
Tag Tﬂg
Rain Gage |ESCONDIDO Rain Gage 'ESCONDIDO
Outlet |BF-G Qutlet 'BF-H
i 10 Area 629
Width |6532 Width :1705
% Slope 10 % Slope 6
|41 -
Himpwy | % Imperv |41
g v [ N-Imperv 0.012
N-Perv 0.15 N-Perv :0 15
Dstore-lmperv 10.05 i
! Dstore-lmperv 0.05
Dstore-Perv |0.10 =~ p 010
! ore-Perv (0.
%Zero-Imperv |25 ;
! %elero-lmpery |25
Subarea Routing |OUTLET |
Subarea Routing OUTLET
Percent Routed 100 i
{ Percent Routed 100
Infiltration |GREEN_AMPT _I
| Infiltration |GREEN_AMPT ._I
Groundwater INO !
{ Groundwater NO
Snow Pack |
| Snow Pack
LID Controls |0 !
t LID Controls 0
Land Uses |0
= : i Land Uses 0
Initial Buildup NONE ,
{ Initial Buildup NONE
Curb Length |0 , |
. Curb Length 0
Infiltration Editor X e : '
nfiltration Editor X
Infiltration Method GREEN_AMPT :
Infiltration Method GREEN_AMPT
Property Value
’rope Value
Suction Head 9 h p i
; wction Head 9
Conductivity 0.025 = — E
- - : ~onductivity 0.025
Initial Deficit 0.30 - - -
nitial Deficit 0.3

Soil capillary suction head (inches or mm)

5oil capillary suction head (inches er mm)

0K

|| Concel ||

Help

0K

| Cancel ||

Help



- Subcatchment DMA-I

| — Subcatchment DMA-J

Property Value I [Property Value

Name \DMA-| Name DMA-J

X-Coordinate 1791389 X-Coordinate 2019882

Y-Coordinate 15233.197 Y-Coordinate 15234710

Description ' Description '

Tag Tag

Rain Gage 'ESCONDIDO Rain Gage 'ESCONDIDO

Outlet BF-I Outlet 'BF-)

Area 215 Area 778

Width 1193 Width 1500

% Slope 8 % Slope 15

% Imperv 34 % Imperv 130

N-Impen¢ 0.012 N-Imperv 0012

N-Perv 015 N-Perv 015

Dstore-lmperv ?0.{}5 Dstore-Imperv :0.{}5

Dstore-Perv :O.ID Dstore-Perv '0_1

%Zero-lmperv 25 %Zero-Imperv 25

Subarea Routing (OUTLET Subarea Routing \OUTLET

Percent Routed 100 Percent Routed 100

Infiltration GREEN_AMPT El Jrmsation \GREEN_AMPT ]

Groundwater INO Groundwater INO

Snow Pack | Snow Pack I

LID Controls 0 LID Controls 0

Land Uses 0 Land Uses 0

Initial Buildup jNGNE Initial Buildup 'NONE

.C‘-'"b Length IU | Curblength 0
Infiltration Editor X infiration Editor . x
Infiltration Method GREEN_AMPT Infiltration Method GREEN_AMPT
Property Wk Property Value
Suction Head ;9 Suction Head 9
Conductivity 0025 rr— e
Initial Deficit 0.3 Initial Deficit '0_3

Soil capillary suction head (inches or mm)

0K

| canca | |

Soil capillary suction head (inches or mm)

ok | | cancet | |

Help




Subcatchment DMA-K

b

Property

Name DMA-K

X-Coordinate 11791389

Y-Coordinate |5233.197

Description -

Tag

Rain Gage 'ESCONDIDO

Outlet \BF-K

Area 9.0

Width 2762

% Slope 19

% Imperv |57

N-Imperv 0012

N-Perv 015

Dstore-Imperv 1005

Dstore-Perv _0.10

%Zero-Imperv 35

Subarea Routing 'OUTLET

Percent Routed -}Dﬁ

Infiltration | GREEN_AMPT |
Groundwater NO '
Snow Pack -

LID Controls 0

Land Uses 0

Initial Buildup 'NONE

Curb Length 0

Infiltration Editor > |
Infiltration Method ~ GREEN_AMPT |
Property JiValue I
Suction Head 9

Conductivity 10.025

Initial Deficit 03

Soil capillary suction head (inches or mm)

| Property Value
Name BYPASSFLOW
X-Coordinate 11483.307
Y-Coordinate 5283420
Descrnption
Tag
Rain Gage ESCONDIDO
Outlet POC2-Proposed
Area 17531
Width 20514
% Slope £
% Imperv 0
N-imperv 0.012
N-Perv 0.15
Dstore-Impery 0,05
Dstore-Perv 0.1
%elero-Impery 23
‘Subarea Routing QUTLET
Percent Routed 100
Infiltration GREEN_AMPT
Groundwater NO
Snow Pack
LID Controls
Land Uses
Initial Buildup NONE
Curb Length 0 |
Infiitration Editor >
Infiltration Method ~ GREEN_AMPT
Property Value
Suction Head 9
Conductivity 0.025
Initial Deficit 030

Soil capillary suction head (inches or mm)

| Concel | | Hep
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Conduit UD-K [ uo-f B  Conduitung |~ |
[Propenty [Value |Property Vale | [propeny vae |
Naine fuox Mame D Name w6
ket Node DIV-K Inlet Node Drv-F inlet Node D-G
Dutiet Node POCZ-Proposed Outiet Node POC2-Proposed  Outlet Nade POC2-Proposed
Description ' Description Description
Tag Tog . ki .

Shape CIRCULAR Shape CRCULAR Shape CROLAR
Max. Degth (o5 Max. Depth 05 Max. Depth 05
Length |200 Length 400 Length 200
Roughness TE] Roughness 003 Roughness |0.013

Intet Offset In Inlet Offset 0 Inket Cffset ']

Outlet Offeet o Outlet Offset o Outlet Offset o

Initial Fiaw o Initisl Flow o Initisl Flow i0
Masimurn Flow o Maximum Flew o Meaximum Flow o

Entry Loss Coefl. I Entry Loss Cosff. o Entry Loss Coefl. o

Exit Loss Cocf. o Ext Loss Coeff. o Exit Loss Coeff. o

Avg, Loss oo, o #vg, Loss Coeff, o Avg. Loss Coeff. o
SecangeLons Kibe la Seepage Loss Rate o Seepage Loss Rate o

Flap Gate O Flap Gate MO Flap Gate NO
e — o E— —
User-assigned name of Conduit Cubvert type code (leave biank for no culvert) Cubvert type code (leave blank for no culvert)

Conduit UD-H B conduiunq B concutud B
|Property | vaiue | [Property Value | [Property Value |
B 3 Name up-i Name -1
inlet Node |Drv-H Inet Node oIVt Inlet Node o)

Outiet Node POC2-Propesed  Quttet Nade POC2-Proposed  Outhet Node POC2-Propesed
Description Description Description '

Tag Tag Tag

Shape CIRCULAR Shape CIRCULAR Shape \CIRCULAR
Max. Degth | Max. Depth 5 Max. Depth n

Length 200 Length 200 Length a0
Roughness loo1z Roughnes o3 Roughness Y3

Inlet Offset o Inlet Offzet ] Inlet Offset [

Outlet Offset 0 Outlet Offset o Outlet Offset o

Intial Flows o Initial Flow ] Initial Flow [

Maximum Flaw 0 Masimum Fiow 0 Maimum Flow o

Entry Loss Coelf, o Entry Lass Coefl. ] Entry Loss Coe. r)

Exit Loss Coeft. o Exit Loss Coeft. 0 Exit Loss Coeff, o

Avg. Loss Coeff, 0 Avg. Loss Coeff, [ Avg. Loss Coef. o

Seepage Loss Rate o Seepage Loss Rate [ Seepage Loss Rate o

Flap Gate MO Flap Gate NO Flap Gate NO
comco — — T e

Culvert type code (leave blank for no culvert)

Cubvert type code (leave blank for no culvent)

Cubvert type code {leave blank for no cubvert)



Conduit UD-E

Property Value

Name uD-E

Inlet Node DIV-E

Outlet Node POC2-Proposed
Description

Tag

Shape CIRCULAR

Max. Depth 0.5

Length 200

Roughness 0.013

Inlet Offset 0

Outlet Offset 0

Initial Flow 0

Maximum Flow 0

Entry Loss Coeff. 0

Exit Loss Coeff. 0

Avg. Loss Coeff. 0

Seepage Loss Rate 0

Flap Gate NO

Culvert Code

Culvert type code (leave blank for no culvert)
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POC 3 — Pre-Developed Condition

i+ File Edit View Project Report Tools

. SWMM 5.1 - 1211-EX-POC3.inp - [Study Area Map]
Window Help
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Project Map

Title/Notes

-- Options
Climatology
- Hydrology
Hydraulics
-Quality
Curves

-- Time Series

- Time Patterns

--Map Labels

+ - &4 + % 2]
Title/Notes

Safari Highlands Ranch
Offsite - Basting Conditions

Area_3

ESCONDIDO

Auto-Length: Off = | Offsets: Depth ~ | Flow Units: CFS '| = | Zoom Level: 155% | XY: 1485.070, 7665.924

Rain Gage Escondido

Property Value
Name {Escondido
X-Coordinate 1472.076
Y-Coordinate 5381329
Description

Tag

Rain Format VOLUME
Time Interval 1:00
'Snow Catch Factor 1.0

Data Source TIMESERIES

- Series Name ESCONDIDO-RAINFALL
DATAFILE: |

- File Name E

- Station ID *

- Rain Units IN

QOutfall POC3-Existing

| Property Value

Name POC3-Existing

X-Coordinate 1081.360
Y-Coordinate T778.736

Description
Tag
Inflows NO
Treatment NO
Imvert EI
Tide Gate NO
Route To .
Type FREE
Ficed Outfall
Fixed Stage |0
Tidal Outfal
Curve Name

Series Name

=

*

-

User-assigned name of rain gage

User-assigned name of outfall




Subcaichment Area_3

[Pmperty IValue

Name Area_3

X-Coordinate 1081.360
Y-Coordinate 8095.894

Description

Tag

Rain Gage ESCONDIDO

OQutlet POC3-Existing

Area 76.0

Width 3612

% Slope 203

% Imperv (D

N-Imperv 0.012

N-Perv (0.15

Dstore-lmperv. | 0.05

Dstore-Perv (0.1

%Zero-lmperv |25

Subarea Routing |OUTLET

Percent Routed 100

Infiltration GREEN_AMPT “usl
Groundwater NO o
Snow Pack
LID Controls 0
Land Uses (0

Initial Buildup NONE

Curb Length 0

Infiltration Editor

Infiltration Method GREEN_AMPT
Property Value
Suction Head 9
Conductivity *UZ'; ............
Initial Deficit .33



POC 3 — Developed Condition

i+ File Edit View Project Report Tools

. SWMM 5.1 - 1211-PR-POC3.inp - [Study Area Map]

Window Help

D8 2A@® 5 BN

e Mixoa s

CHOVORH—RCGCEBMRT

Project Map

-- Options
- Climatology
» - Hydrology
w - Hydraulics
> -Nodes
v - Links
| L. Conduits
- Pumps
- Orifices
i Weirs
| - Outlets
- Transects
" Controls d

- Title/Notes ~

+ =4 + 5 B
Conduits

uD-0-L

Sa—
&
DMA-O-L
‘
:
:
: BYPASSFLOW
:
BF-OL L
. £
: y
: :
: ]
: :
‘ :
: :
: ‘
: ]
: :
! :
' :
:
DIV-OL

Outfall POC3-Proposed n
| Property | Value } '
" |Property Val
Name Escondido : o
1 | Name POC3-Proposed
X-Coordinate 1472076 T T4 848
Y-Coerdinate 3381328 Y-Coordinate 4329925
Description Description [
Tag Tag
Rain Format INTENSITY Inflows .NO
Time Interval 1:00 | Drestment [0
Invert El. 0
Snow Catch Factor 1.0 | = |
Tide Gate NO
Data Source TIMESERIES T
Route To
i Type FREE
- Series Name ESCONDIDO-RAINFALL Fixed Dutfall
DATAFILE: ' . FiedStage O
- File Name " Tidal Outfall
- Station ID [ Curve Name "
- Rain Units N | et
1 Series Name i

Type of rainfall data recorded at rain gage

User-assigned name of outfall



Subcatchment DMA-O-L

[Property !Value

Name DMA-O-L
X-Coordinate  922.814
¥-Coordinate 5202.933
Description .

Tag

Rain Gage Escondido

Outlet BF-1

Area 14

Width 2066

% Slope 144

% Imperv 95

N-Imperv 012

N-Perv 015
Dstore-lmperv 05

Dstore-Perv 10
%Zero-lmperv 25

Subarea Routing OUTLET

Percent Routed 100

Infiltration GREEN_AMPT _|
Groundwater NG

Snow Pack |
LD Controls 0
'i,and Uses 0
Initial Buildup  NONE
Curblength 0

Infiltration Editor

Infiltration Method GREEN_AMPT
Property Value
Suction Head 9
Condutivity 05
Initial Deficit 033

Subcatchument BYPASSFLOW

Property |Value
Name BYPASSFLOW
X-Coordinate 1411.714
¥-Coordinate 5076.785
Description
Tag
Rain Gage Escondido
Outlet POC3-Proposed
Area 748
Width 3612

% Slope 203

% Imperv 0
N-Imperv 0.012
N-Perv 0.15
Dstore-Impery 0,03
Dstore-Perv 0.10
%Zero-lmpervy | 25
Subarea Routing OUTLET
Percent Routed 100
Infiltration GREEN_AMPT e
Groundwater NQ
Snow Pack '
LD Controls D
Land Uses 0
Initial Buildup NONE
Curblength 0O

Infiltration Editor

Infiltration Method GREEN_AMPT
Property Value
Suction Head 9
Conductivity 005
Initial Deficit 0.3




Storage Unit Stor-O-L B Conduit UD-O-L

Property l Value l l Property l Value
MName Stor-0-L MName ub-0-L
X-Coordinate 921,874 Inlet Node DIV-O-L
Y-Coordinate 443,450 OutletNode  POC3-Proposed
Descriptien - Description .
Tag . Tag
Inflows NO Shape 'CIRCULAR
Treatment NO Max. Depth 05
Invert E. 0 Length 200
Max. Depth 25 Roughness 0,013
Initial Depth |0 Inlet Offset I
Ponded Area 42385 Outlet Offset |0
Evap.Factor |0 Initial Flow 0
Seepageloss  NO i hew o
Somgecine _[TABULAR Entry Loss Coeff, 0
Functional Curve - Exit Loss Coeff, |0
Coefficient 1000 Avg, Loss Coeff, |0
o !D Seepage Loss Rate 0
Constant (0 1
ey e ey Flap Gate NO
Tonmcbone, | Culvert Code i
Curve Name Basin-0-L ‘

Culvert type code (leave blank for no
culvert)



Subcatchment 8F-0-L
[Pmperty J'\.’alue
Name BF-0-L
X-Coordinate 1 522.814
V-Coordinste  5001.672

Description

Tag

Rain Gage Escondido
Outlet DIV-0-L
Area 10,0925
Width 50

% Slope 0,001

% Impery o
N-Imperv 0012
N-Perv 10,15

Dstore-lmperv .05

Dstore-Perv 10

YeZero-lmpery 25

Subarea Routing OUTLET

Percent Routed 100

Infiltration |GREEN_AMPT _I
Groundwater NO

Snow Pack
LID Controls 1
.!-_aru:l Uses -'D

Initial Buildup  NONE
Curb Length [

| Infiltration Editor

Infiltration Method GREEN_AMPT

Property Value
Suction Head 1.5
Conductivity (3

Initial Deficit '3




POC 4 — Pre-Developed Condition

. SWMM 5.1 - 1211-EX-POC4.inp - [Study Area Map]
i+ File Edit View Project Report Tools Window Help
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Title/Notes

Safari Highlands Ranch -
Existing Conditions

Auto-Length: OFf v | Offsets: Depth v | Flow Units: CFS -I e | | Zoom Levek 179% | XV: 1481,270, 7670.931

Outfall POC4-Existing

’ Property ]| Value
Name POC4-Existing
Rain Gage Escondido n X-Coordinate  1081.360
Property Value ¥-Coordinate .?773'736
Name iEscondido . Description
X-Coordinate 1472.076 | Tag
Y-Coordinate 5381.329 Inflows 'NO
Description _ Treatment  NO o
) | Invert EL 0
i OLUM! 1
Rain Format .V LUME Tide Gate NO
Time Interval 1:00 +
Route To
‘Snow Catch Factor 1.0 I
! Type |FREE
Data Source TIMESERIES daca—
- Series Name ESCONDIDO-RAINFALL HedSiage. |0
DATA FILE: ' - Tidal Outfall
- File Name - | CurveName *
- Station ID E Time Series Out
- Rain Units lIN Series Name *
User-assigned name of rain gage Click to specify any pollutant removal

supplied at the outfall




Subcatchment Area_4

Property ]Value
MName Area 4
X-Coordinate | 1081.360
Y-Coordinate  8085.804
Description |

Tag

Rain Gage  ESCONDIDO
Outlet 'POC4-Existing
Area 3440

Width 24743

% Slope [

% Imperv 0

N-lmperv 0012
N-Perv 0.15
Dstore-Imperv 0.05
Dstore-Perv 0.1
%Zero-lmperv 25

Subarea Routin( OUTLET

Percent Routed 100
Infiltration . GREEN_AMPT
Groundwater NO

Snow Pack

LID Controls 0

Land Uses 0

Initial Buildup NONE

Curb Length

0

-

Infiitration Editor

Infiltration Method GREEN_AMPT
Property Value
Suction Head 9
Conductivity 025
Initial Deficit 33



POC 4 — Developed Condition

. SWMM 5.1 - 1211-PR-POC4.inp - [Study Area Map]

i+ File Edit View Project Report Tools

Window Help

DRSS M0 F BN 2| oe k xEla da

CHOVOER—CBMET

Project Map

- Title/Notes
Options

- Climatology
Hydrology
Hydraulics
Quality
Curves

- Time Series

- Time Patterns

-~ Map Labels

VW W N

+ - & 2+ 8 5
Title/Notes

Safari Highlands Ranch -
POC1 Mitigated Conditions

Escondido

DMAON  DMADM

n L
5 i
BFON  EFOM

! - BYPASSFLOW
] :
: : y
; DIV-0-M /
H i
IBYRASS-OM :

Auto-Length: OFf v | Offsets: Depth v | Flow Units: CFS -I e | | Zoom Levek: 100% | X.V: 1340299, 5270166

Rain Gage Escondido
‘ Property Value }
Name Escondide
X-Coordinate 1472.076
Y-Coordinate 5381.329
Description
Tag
Rain Format | INTENSITY [~
Time Interval 1:00
‘Snow Catch Factor 1.0
Data Source TIMESERIES
- Series Name ESCONDIDO-RAINFALL
DATAFILE: | 1
- File Name -
- Station 1D i
- Rain Units IN

Conduit UD-0-N

lPrnperty l\t’alue
Name UD-0-N
Inlet Node  DIV-O-N
Outlet Node  POCA-Proposed
Description

Tag

Shape (CIRCULAR
Max. Depth 0.5
Length 200
Roughness 0,013

Inlet Offset 0

Outlet Offset 0

Initial Flow |0
Maxirmum Flow 0
Entry Loss Caeﬁ 0
Bit Loss Coeff. 0
Avg. Loss Coeff0
Seepage Loss RO
Flap Gate  NO

Culvert Code i

Type of rainfall data recorded at rain gage

Culvert type code (leave blank for no
culvert)




Subcatchment DMA-O-N

Subcatchment DMA-O-M

Subcatchment BYPASSFLOW

Property Value Property l Value Property | Value

Name \DMA-O-N Name DMA-O-M Name BYPASSFLOW
X-Coordinate ;922.814 X-Coordinate ' 1096.832 X-Coordinate 1658347
Y-Coordinate  5202.933 Y-Coordinate | 5208.986 Y-Coordinate 4937.494

Description - Description Description

Tag Tag Tag

Rain Gage  Escondido Rain Gage  Escondido Rain Gage  Escondido

Outlet BF-0-N Outlet BF-0-M Outlet POC4-Proposed
Area 15 Area 46 Area 34204

Width 24 Width 5212 Width 24743

% Slope 20 % Slope 127 % Slope 6

%imperv |19 %imperv |76 %lmperv 0

N-lmperv 012 N-Imperv 0.012 N-Imperv 0012

N-Perv 015 N-Perv 015 N-Perv 0.15

Dstore-Imperv ..05 Dstore-Imperv 0.05 Dstore-lmperv | 0.05

Dstore-Perv .10 Dstore-Perv 0,10 Dstore-Perv 0,10

SeZero-lmpery I25 %Zero-lmpery 25 %eZero-Impery 25

Subarea RuutiniOUTLEl’ Subarea RoutinjOUTlET Subarea Routini OUTLET

Percent Routed. 100 Percent Rnuted' 100 Percent Routed 100

Infiltration 'GREEN_AMP‘I Infiltration  GREEN_AMPT «us| Infiltration GREEN_AMPT
Groundwater :NO Groundwater NO Groun&water 'NO

Snow Pack SnowPack | Snow Pack

LID Controls 0 LID Controls 0 LID Controls 0

landUses O LandUses 0 landUses O

Initial Buildup | NONE Initial Buildup  NONE Initial Buildup NONE

Curblength 0 CurbLength 0 Curblength 0

Infiltration Editor Infiltration Editor Infiltration Editor

Infiltration Method GREEN_AMPT Infiltration Method GREEN_AMPT  Infiltration Method GREEN_AMPT
Property Value Property Value Property Value
Suction Head Suctioniicad ig uuuuuuuuuuuuuuuuuuu Suction Head E9 IIIIIIIIIIIIIIIII .
Conductivity Conductivity 10.025 Conductivity _0-025
Initial Deficit Initial Deficit 033 Initial Deficit 0.33




Storage Unit Stor-0-N

Storage Unit Stor-O-M

Property Value ’ Propeny Value
Name Stor-0-N Naie iStor-0-M
X-Coordinate 921874 e T
Y-Coordinate  4443.450 o e
Description Description |
Tag | Tag
Inflows NO Inflows NO
Treatment  NO Treatment  NO
Invert EI. 0 invert Bk o
Max. Depth 2.5 Max. Depth 2.5
Initial Depth :o Initial Depth 0
Ponded Area 42385 Ponded Area 9748
Evap. Factor 0 Evap. Facter 0
Seepage Loss NO Seepage Loss NO
Storage Curve TABULAR Storage Curve ;TABULAR
Coefficient 1000 | Colefﬁlc;znt 1000
Exponent 0 Exponent 0
Constant .0 Constant :D
Curve Name igﬂas'rn-O-N Curve Name iéas'rn-O-M

User-assigned name of storage unit

User-assigned name of storage unit

Conduit UD-O-N

n Conduit UD-O-M

Property Value ’ Property Value
Name !UO-O-N Name lUE!-O-M
Inlet Node  DIV-0-N Inlet Node  DIV-0-M
Outlet Node  POCA-Proposed Outlet Node  POC4-Proposed
Description . Description .

Tag Tag

Shape |CIRCULAR Shape |CIRCULAR
Max. Depth 0.5 Max, Depth 05
Length 1200 Length 1200
Roughness 0013 Roughness 0013

Inlet Offset 0 Inlet Offset 0

Outlet Offset 0 Outlet Offset D

Intial Flow 0 Initial Flow 0
Maximum Flow 0 Maxirnum Flow 0

Entry Loss Coef 0 Entry Loss Coef 0

Exit Loss Coeff, 0
Avg. Loss Coeff0
Seepage Loss RIO
FlapGate  NO
Culvert Code |

Exit Loss Coeff. 0
Avg. Loss Coeff0
Seepage Loss RIO
FlapGate  NO
Culvert Code |

User-assigned name of Conduit

User-assigned name of Conduit



Subcatchment BF-0O-N

Subcatchment BF-O-M

Property i Value Property Value
Name BF-0-N + Name BF-O-M
X-Coordinate 922.814 X-Coordinate 1096.832
Y-Coordinate 5001.678 ¥-Coordinate 5003.191
Description | Description

Tag Tag

Rain Gage Escondido Rain Gage Escondido
Outlet DIV-O-N Outlet DIV-O-M
Area 251 Area 229
Width 50 Width 35

% Slope 0.001 % Slope 0.001

% Imperv 0 ;% Imperv 0
N-Imperv 0012 N-Imperv 0.012
N-Perv 0.15 M-Perv 0.15
Dstore-lmperv 05 Dstore-lmperv 05
Dstore-Perv 10 Dstore-Perv 10
%Zero-lmperv 25 %Zero-Imperv 25
Subarea Routing OUTLET Subarea Routing OUTLET
Percent Routed 100 Percent Routed 100
Infiltration GREEN_AMPT .|  Infiltration GREEN_AMPT .|
Groundwater NO Groundwater NO
Snow Pack | Snow Pack

LID Controls 1 LID Controls 1

Land Uses 0 Land Uses 0

Initial Buildup 'NONE . Initial Buildup NONE
Infiltration Editor Infiltration Editor

Infiltration Method GREEN_AMPT Infiltration Method GREEN_AMPT
Property Value Property Value
Suction Head 1.3 Suction Head 1.5
Conductivity 3 Conductivity 3

Initial Deficit 3 Initial Deficit 30




POC 5 — Pre-Developed Condition

. SWMM 5.1 - 1211-EX-POCS5.inp - [Study Area Map]
i+ File Edit View Project Report Tools Window Help
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Project Map
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Title/Notes

Safari Highlands Ranch -
Existing Conditions

|

Auto-Length: Off v | Offsets: Depth = | Flow Units: CFS ..| cF ‘Zoom Levek: 235% ‘x.v: 1246,500, 7791380

Qutfall POC5-Existing n
I Property | Value I
Name | POC5-Existing

-Coordinate | 1021.360
¥-Coordinate |7778.736

Rain Gage Escondido n
Description

Property Value
Name {Escondido Tag
X-Coordinate 1472.076 | Inflows
Y-Coordinate 5381329 Treatmenit
Description Invert B1.
Tag =

| Tide Gate

Rain Format VOLUME
Time Interval 11:00 Rotte g |
Snow Catch Factor 1.0 Type |FREE
Data Source TIMESERIES Fixed Outfall
TIME SERIES: Fixed Stage |0

- Series P.»leme . ESCONDIDO-RAINFALL Tlﬂl'-ml
DATAFILE: 1

V Curve Name |*

- File Name K . ="

station 1D = Time Series Out

- Rain Units IN Series Name | *
User-assigned name of rain gage Click to specify any pollutant

removal supplied at the outfall



Subcatchment Area 5

l Property Value l

MName | Area_5

X-Coordinate | 1081.360

Y-Coordinate | 8095.294

Description :

Tag

Rain Gage  ESCONDIDO

Outlet PPOCS-Bisting ]

Area 1212

Width 4766

% Slope 172

%Imperv |32

N-lmperv  0.012

N-Perv 0.15

Dstore-imperv éu.c-s Infiltration Editor

Dstore-Perv 0.1

ey Infiltration Method GREEN_AMPT
Subarea Routinli{JUTLET Property Value
Percent Routed 100 Suction Head 9
Infiltration  GREEN_AMPT Conductivity | 085
R A Initial Deficit 33
-Snuw Pack :

LID Controls U

_I.and Uses D Soil capillary suction head (inches or mm)
Initial Buildup | NONE

CurbLength |0

Name of node or another subcatchment oK | | S | | Help

that receives runoff




EXPLANATION OF SELECTED VARIABLES

Parameters for the pre- and post-developed models include soil type D in accordance with the
San Diego County Hydrology Manual and the USGS Soil Survey Map (attached at the end of this
appendix). Suction head, conductivity and initial deficit corresponds to average values
expected for the soil types, according to sources consulted, professional experience, and
approximate values obtained from the BMP Design Manual.

H&A selected infiltration values, such that the percentage of total precipitation that becomes
runoff, is realistic for soil type D and slightly smaller than measured values for Southern
California watersheds.

Selection of a Kinematic Approach: As the continuous model is based on hourly rainfall, and the
time of concentration for the pre-development and post-development conditions is significantly
smaller than 60 minutes, precise routing of the flows through the impervious surfaces, the
underdrain pipe system, and the discharge pipe was considered unnecessary. The truncation
error of the precipitation into hourly steps is much more significant than the precise routing
in a system where the time of concentration is much smaller than 1 hour.

Sub-catchments BF-A, BF-B, BF-C, BF-D, BF-E, BF-F, BF-K, BF-G, BF-H, BF-1, BF-J, BF-O-L, BF-OM,
BF-ON, BF-O-P, BF-O-Q, BF-O-R, BF-O-S.

The area of Prop-X + BF-X must be equal to the area of the development tributary to that
particular bio-retention facility. Five (5) decimal places were given regarding the areas of the
biofiltration to insure that the area used by the program for the LID subroutine corresponds
exactly with these tributaries.



POC1

BIOFILTRATION BASIN A

LID Usage Editor

LID Control Name

[ B

Detailed Report File (Optional)

@ X

[[J LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

*

(Leave blank to use outlet of current subcatchment)

I

[ Return all Outflow to Pervious Area

[ ok ] | cancet | Hep
LID Control Editor X ’ LID Control Editor X ‘
Contrl Name: Suface Sl Storage  Drain Control Name: Suface Soil  Storage Drain
i . Berm Height " n Thickness
oipe s Wipe  [BoRmmmca o] e
. Porosity
:’:ag;:,:nn Vohime (volume fraction)
m S \ Surface Roughness g m e \ Field Capacity 0.25
{Mannings n) (volume fraction)
soil Soil Wilting Point _
Surface Slope 2 m
. : I fract
Storage — (percent) Storage = (cvu :m:t rity ion)
Drain* Drain® AHVGACII :
@ @ (in/hr or mm/hr)
Conductivity
Slope [ZI
*Optional *Qptional Suction Head
Pl
ok | | Cancd | | Hep | | ok || cancd | | Hep |
LID Control Editor X ‘ LID Control Editor s |
Control Neame: Surface Soil  Storage Drain Control Name: Suface Soil  Storage Drain
DTpe  [BoReemtonCol | ke 1D Type: Flow Coefcint”
In. or mm,
Void Ratio 0.67 Flow Exponent 0.5
b O os |
- Surface . Surface
\ D Seepage Rate m > Offset Height
m (in/hr or mm/hr) ICI (in. or mm) D
Soil Soil = a
Clogging Factor Drain Advisor
T b1 T
@ Drain* B Drain*
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
oK | | Cancel | [ Hep | ok | | Cancel | | Hep |




BIOFILTRATION BASIN B

LID Usage Editor

LID Control Name

[]LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchment Occupied 6
Surface Width per Unit (ft or m)
% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

—
1.8
1
]

(Leave blank to use outlet of current subcatchment)

Detailed Report File (Optional) @ (X {
[ Return all Outflow to Pervious Area
| ok | | cancel | | Hep
LID Control Editor X | LID Control Editor x |
Control Name: |BR-Bl Surface Spil  Storage Drain Cortiol Name: Suface 5ol Storage Drain
3 Thickn
o e B e [eRmonca o
in. or mm), .
- Porosity
Vegetation Vol -m
F:ugctior:w e (volume fraction)
. Surface . Surface Field Capacity
g Surface Roughness : N\ \ A
w (Mannings ng] w (volume fraction)
Soil Soil Wilting Point
Surface Slope . -
Storage — (percent) D Storage = (cvull.;me fraction)
Drain* Drain® onductivity :I
@ ﬂ, (infhr or mm/hr) 2
N
Conductivity
Siope B ]
*Optional *Optional Suction Head
(in. or mm) E
| ok | cancel | | Help | | ok | | cancd | [ Hep |
LID Control Editor X ‘ LID Control Editor x |
Control Name: |BRB] Surface Soil  Storage Drain Control Name: |BR-B Suface Soil  Storage Drain
in. or mm
Void Ratio 67 Flow Exponent
N Seepage Rate m R Offset Height
w (in/hr or mm/hr) I:l (in. or mm) ICI
Soil Soil .
. Clogging Factor . Drain Advisor
oesciogrrn S R eoencany iy BN
@ Drain® J\'l Drain*
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
OK | Cancel | | Help | oK | | Concel | | Help |



BIOFILTRATION BASIN C

LID Usage Editor

LID Control Name

BR-C

Detailed Report File (Optional)

#
X

[]LID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m)

Number of Units

5

% of Subcatchment Occupied

Surface Width per Unit (ft or m)

O
Send Drain Flow To:

(Leave blank to use outlet of current subcatchment)

( |

[CReturn all Outflow to Pervious Area

% Initially Saturated

% of Impervious Area Treated

| ok | | cancel | | Hep
LID Control Editor x \ LID Control Editor X |
ok ol ke BR-C| Surface  Soil Storage Drain Control Name: Surface Soil Storage Drain
i Thickn
LID Type: Bio-Retention Cell “ ?_E"“ Helg;“: LID Type: Bio-Retention Cell v (inlcm :::“)
n. or mm, .
- Porosity
Vegetation Volume -m _::-
Fragd:ion (volume fraction)
Surface : Surface Field Capacity
N\ Surface Rough N '
f]\}_&ﬂ\) urface ung] ness o w (volume fraction)
Soll Surface Slope I:] Soil !Nil}ling P::irﬂ 3 005
Storage — (percent) Storage =)
Drain® Drain® Conductivity
@ J—L (infhr or mm/hr) D
N
Conductivity
Skope I
“Optional “Optional -
Suction Head
(in. or mm) E
ok | | Concel | | Hep [ ok | | cocel || Hep
LID Control Editor X ‘ LID Control Editor x ‘
Control Name: |BR-C| Surface Soil Storage  Drain Control Name: Surface Soil  Storage Drain
LID Type: ;I.'hickness : LID Type: Hio-Reterition Call . Flow Coefficient” 277
n. or mm,
Void Ratio Flow Exponent
(Voids / Solids)
. Surface . ) Surface +
\ Seepage Rate m Offset Height 0
m (in/hr or mm/hr) D (in. or mm) :l
Sail i .
- { - Clogging Factor l:l == - Drain Advisor
Storage — Storage i
U Drain® J—L Ddin®
N
*Units are for flow in either in/hr or
*Optional “Optional mm/hr; use 0 if there is no drain.
ok | | Cancel | | Help | K | Cancd | | Help




BIOFILTRATION BASIN D

LID Usage Editor

LID Control Name

[J LD Occupies Full Subcatchment
Area of Each Unit (sq ft or sg m)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

(Leave blank to use outlet of current subcatchment)

[

Detailed Report File (Optional)
[ Return all Outflow to Pervious Area
[k ]| concs | | e |
LID Control Editor LID Control Editor X ‘
Control Name: |BR-D Surface  Soil Storage Drain Contiol Nami Surface Seil Storage Drain
0 Thickns
LID Type: Bio-Retention Cell v (an He'g;'t LID Type: Bio-Retention Cell v (inlco, :15,5“)
in. or mm| =
. Porosity
Vegetation Vol -m -0.4
F:?ctior:un e (volume fraction)
Surface Surface . .
N ™ W X Field Capacity
m *E E\ S.u.ﬂace. Rou"g)hness lo—| m & E '\‘: {volume fraction)
Soil Soil Wilting Point -
s (N Surface Slope o oy =) (volume fraction) m
Drain® i Drain® Conductivity
ﬂ ﬂ (in/hr or mm/hr) I:I
N N
o E_1
Slope
*Optional *Opticnal Suction Head
(in. or mm) D
ok | | Concel | | Hep | ok | | conce | [ Hew |
LID Control Editor LID Control Editor x ‘
Control Name | Suface Soil  Storage Drain ContalName Suface Soil  Storage Drsin
ot Wipe  [Bofawimcal ] Fovcodicn  [5004 ]
Void Ratio 0. Flow Exponent
5 St e
- urface Surface
N Seepage Rate m \ Offset Height 0
w (in/hr or mm/hr) D (in. or mm) :l
Soil i .
L _“ Clogging Factor l:l Sail - Drain Advisor
Storage — Storage ——
U Drain® ﬂ Drain®
N
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
OK | | Concel | | Help | oK | | Concdl | | Hep
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POC2
BIOFILTRATION BASIN E

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

[] LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

I |

[C]Return all Outflow to Pervious Area

[ ok ] cCancet | Hep
LID Control Editor | LID Control Editor = ‘
Control Name: Surface Soil  Storage Drain Control Name: Surface Soil Storage Drain
i Thickns
LD Type: Bio-Retention Cell - ‘(3_”’“ H"S';“ LD Type: Bio-Retention Cell v it
in. or mm, &
= Porosity
Vegetation Vol _I:_
F:ugctiot:nn e (volume fraction) b
Surface Surface - .
N = N - Field Capacity
m \ Surface Roughness D m / 025
= (vol: fraction)
(Mannings n)
Soil Soil Wilting Point
Surface Slope ICI L Sl fraction) 0.05
Storage i (percent) Storage p— S
Drain* Drain* onductivity
@ : ll (in/hr or mm/hr) D
Conductivity D
Slope
*Optional *Optional Suction Head
(in. or mm) D
0Kk | | Cancel | | Hep | | ok || Concel | | Hep |
LID Control Editor | LID Control Editor = ‘
Control Name: Surface Soil  Storage Drain Costiol Name: Surface Soil  Storage Drain
LD Type: Bio-Retention Cell - p‘ic""“‘ ] LD Type: Bio-Retention Cell v Flow Coefficient” |50 |
in. or mm,
Void Ratio -0.67 Flow Exponent -m
(Voids / Selids)
- Surface - Surface
W Seepage Rate m \ Offset Height
m (in/hr or mm/hr) D (in. or mm) D
Soil Soil 5
Clogging Factor . Drain Advisor
ey B R =
@ Drain* ll Drain*
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
0Kk | | Cancel | | Hep | ok | | cConcel | | Hep |




BIOFILTRATION BASIN F

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

@ X

[C]LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sqm)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

[ |

[ Return all Qutflow to Pervious Area

[ ok ] | cancet | Hep |
LD Contrai Editor b4
LD Control Editor b |
Control Mami: Surface S0l Storage Drain
Control Name: Suface Soil  Storage Drain
LD Thickness |'|8 [
LD Type: Bio-Retention Cell % Besm Height 621 Lo (in. or mm) J
{in. or mm) Porosity
Vegetation Volume 505 (velume fraction)
e surface i : i Field Capacity
m * ﬂ o Surface Roughness l:l m ) (wolume fraction)
- {Mannings n} sail Wilting Point
i Surface Slope o - (welume fraction)
— Storage
e i et} Drain® Conductivity
11 Rl 11 (in/hr o menhe)
ot L% Conductivity
Slope
*Gptional "Spticnal Suction Head
(in. ar mm)
ok | [concd | [ Hep [ ok || coned | | vew |
LD Control Editor % | LD Control Editor

Control Name: | I
Bic-Retention Cell v

LID Type

Sail
Storage —
t Drain®
¢
*Optional
o | | Gned | [ Hep |

Surface  Soil Storage  Drain

Thickness

(in, o mm)

Veoid Ratio
(Voids / Solids)
Sespage Rate
{in/hr or mm,hr]

Clogging Facter

W

100

Cantrol Mame: @

e
Flow Expenent
Surface
f\} \ Offset Height
{in. or mm)
Sail
Storage —
t Drain®
Y
*Optional
o | | Gned | [ Hep |

Flow Coefficient™

Diain Advisor

*Units are for flow in either in/hr or
mmy'hr use 0 if there is no drain.



BIOFILTRATION BASIN G

LID Usage Editor

LID Control Name

G
/

Detailed Report File (Optional) )

[JLID Occupies Full Subcatchment
Area of Each Unit (sq ft or sqm)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

{Leave blank to use outlet of current subcatchment)

U
4856
O

5

l

|

[[] Return all Outflow to Pervious Area

LID Control Editor

ControlNamne: (T8 |
LID Type: Bio-Retention Cell ~

m ! Surface

Storage -

B Drain*
*Optional
ok | | Canced | | Hep |

Surface  Soil Storage Drain

Berm Height
(in. or mm)

Fraction

Surface Roughness
(Mannings n)

Surface Slope
(percent)

Vegetation Volume
O
P 1]

LID Control Editor

Control Name:

LID Type: Bio-Retention Cell v

*Optional

ok | | cance | | Hep |

Surface Soil  Storage Drain

Thickness

(in. or mm)
Void Ratio
(Voids / Sclids)

Seepage Rate
(in/hr or mm/hr)

0EL

Clogging Factor

x

LID Control Editor.
Control Name:
LD Type: Bio-Retention Cell -
m . Surface
Soll
Storage - —-
ﬂ Drain®
*Cptional

®]

Surface| S0il  Storage Drain

Thickness

{in. ot mm)
Porosity

(velume fraction)
Field Capacity
{volume fraction)
Wilting Point
{velume frachion)
Conductivity
{in/hr or mmyhr)
Conductivity
Slope

Suction Head
{in. or mm)

& [® ﬂ

=1
2

LID Control Editor

Control Name
LID Type: Bio-Retention Cell ~

m ! Surface
Soil

Storage P—-
@ Drain*
*Optional

Ok | | Concd | | Hep

Surface Soil  Storage Drain

Flow Coefficient™

Flow Exponent

Offset Height
(in. or mm)

1.8931

I

Drain Advisor

*Units are for flow in either in/hr or
mm/hr; use 0 if there is no drain.

%]



BIOFILTRATION BASIN H

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

] LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sqm)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

1 =1

=

65.9

]
(N
(O

(Leave blank to use outlet of current subcatchment)

!

[J Return all Outflow to Pervious Area

LD Control Editor
ControlName: |EE]
*B.ioARd-:_nﬁ-u—n_ cell -

m . Sndue-l

LID Type:

Soif
s =)
ﬂ Drain*
*Opticnal
e e TR

LI Contral Editor

Control Namie:
LID Type
n . Surface

Soil
Storage
J‘[ Drain™
e
*Optional

Loox | | cncd | | Hep |

[ ok ]  cancel | Hep
x|
LID Control Editor " |
Surface | Sgil Storage  Drain
Control Name: | imal Atk | 5N G
Berm Height 16,12 "
{in. or mm) 2] LiD Type: Bio-Retention Cell v ;: Rl e
Vegetation Volume (1,05 Porosity r:l
Fraction (velume fraction) nm
Surface Roughness [ & ’ Surtae: Field Capacity
Mincinc oy [ ] m {volume fraction) px ]
Surface Slope lo Saill Wilting Point [00s
sucsors [T ] =
- Drain® Conductivity
ﬂ E {in/hr or mmy/'he} El
Conductivity
i B 1
HOritiousl Suction Hesd B
{in. or mm) _'I-i—’
oK CConcet | | Help
>< LiD Control Editar s |
L o 1 S 2o
Thickness i | ient”
{in. or mm) L LID Type: Bio-Retention Cel & Flow Coeihciens
Void Ratio lo.57
e ] Aoubpenent 05|
Surface
Seepage Rate In f\l} Offset Height
(im/hr or mm/he) L 5 4 {ir. or mm) D
CloggingFactor 10 So Dram Agvisor
Storage —
ﬂ Drain*
*Units are for flow in either in/hr or
*Optional mm/hr; use 0if there is ne drain.
ok  Cancel Hep |




BIOFILTRATION BASIN |

LID Usage

Editor

LID Control Name

| BRI

Detailed Report File (Optional)

[C]LID Occupies Full Subcatchment

Number of Units

% of Subcatchment Occupied

% Initially Saturated
% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

l |

Area of Each Unit (sq Ft or s )
=

53.9

Surface Width per Unit (ft or m)
P ]
P ]

LIz Control Editor

Contral Name:, | Ll
Bio-Retention Cel v

LD Type:

Surface

(A

Soll

Starage —

[Drrain®

T

Optional
oo [Bomal] |

LD Cantrol Editor

Convotrome M0 ]

LID Type:

Bio-Retention Cell

P v

-

Solf
Storags —
Drain®
!
*Optional
ok | [ concel | [ Heln

[[] Return all Outflow to Pervious Area
[ ok ] concet | Hep |
% | LID Conrol Editer * |
Suface Sail Storage  Duin Contral i Suface Soil Stoge  Drsin
Berm Height i - Thickness
ppi- ol Uipe  [BokemonCel  v| o ormm o]
; :I Poresity be |
::fmiun folume |M (volume fraction) tia 5
Surface ) ;
o s Field Capacity
sutce e [§ ] AN YA nciegme
I Wilting Paint =
Surface Slope o Sol - 0.05
(percent) - Storage. = Eﬂh;ml:ﬁ‘.uhnnj L
Drain® onductivity
[[/ {in/hr or i/ hirg I:l
Conductivity
Stope E___]
*Lgtictial Suction Head
T or i
ok | | Gamcel | | Hem |
% | LiD Contral Editor ks |
Sufsce Seil  Storage | Drain CotiolMame, [T | sufce Sail Storage Drain
Thickness ] LD Type: Bio-Retention Cell v Flow Coefficient”  [11570
{in. or mmy)
Void Ratio 067 Flow Exponent |E
(Voids / Solids} Surface
Seepage Rate f \ Offset Height = ]
finfhe or mm/hrj D \Q s {in. or mm)
Clogging Factor IC' s arn damat
J_L Drain®
w
“Units are for flow in ether in/hr or
*Optional mm/hr; use 0 if there is no drain,
ok | | Concd | | e
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BIOFILTRATION BASIN J

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

[CJLID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m)

Number of Units l:IT_‘
% of Subcatchment Occupied 3.0

Surface Width per Unit (ft or m)

% Initially Saturated

EX—
P
b ]

[Leave blank to use outlet of current subcatchment)

I |

[JReturn all Outflow to Pervious Area

% of Impervious Area Treated

[ ok ] | cancel | Hep
LID Control Editor x ‘
110 Contral Editar % | = = :
Control Name: | s Surface Soil  Storage Drain
i S s songe oo - Thidnes
. [ B LID Type: Bio-Retention Cell v (in. or mm)
(o et [60 ] posty
3 = 04
Unermem) (volume fraction)
Vegetation Vol
g e R SliEfce Field Capacity
. Surface (volume fraction)
{\3 \ Surface Roughness [g
C {Mannings n) = = Soil Wilting Point
Sall Surface Sloge D ey =) (volume fraction)
Storage — (percent) Drain™ Conductivity I:I
Jl Drain® ﬂ (in/hr or mm/hr)
Conductivity : ]
Slope
Ot *Optional e
Optional Suction Head
(in. or mm) E‘
[ o Cancel | | Help . ok || Gncel | | Hep |
LID Control Editor X ‘
LID Control Editar X ‘
BR-) Surface Soil  Storage Drain i
Control Name: i o N | Surface Soil Storage  Drsin
o - . Thickness 12 v
LID Type: Bio-Retention Cell i) LD Type: Bio-Retention Cell o Flow Coefficient
Void Ratio -g 7]
. (Voids / Solids) Flow Exponent
N = Surface
\ Seepage Rate N - .
AN VAN~ W T S —
Soil Z
: Clogging Factor D Sail Drain Advisor
Storage - Storage =
U Drain® @ Drain®
I *Units are for flow in either in/hr or
Optional *Optional mm/hr; use 0 if there is no drain.
ok | | cancel | | Hep | oK | Cancel | | Help |



BIOFILTRATION BASIN K

LID Usage Editor

LID Control Name

Detailed Report File (Opticnal)

[JLID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m)

Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)
% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

1 E

559
[ ]

(Leave blank to use outlet of current subcatchment)

@ x|

[C] Return all Outflow to Pervious Area

[ok ] | cancel | | Hep |
LID-Contrai Editor * T
Ui Control Editor b |
- Sutce s oo
Control Neme: (B4 SomgeR Dz coniial Narar BN Suface Soil  Storage  Daain
(o Berm Height eza | = - Thickness
iz e i) ol LD Type: Bio-Retention Cell v it e
Vegetation Volume 505 _— . .
Surface Frertion olonettion) |
. Surface L
5 \ Surface Roughness g X Figld Capacity D—lﬁ
w (Mannings n} ) r\o (volume fraction) I—
all Surface Slope o | Soll Wilting Peint |:n.u5
Storage (percent] - J s = (volume fraction)
Drain” Draiie Conductivity E ]
J\l J_L (in/hr ar mm/hr)
v
Conductivity :
*Optional E—"
ptiona “Optional Suction Head
il
ok | [comea | [ tiep | o] [Best] [T
LH2 Contral Egitor Ed | LH2 Contral Egitor Ed |
ControlName: Sutice ol Storage | Dran ControlName: Sufice Soil Stooge Dran
LD Type: Bio-Retention Cell - m LD Type: Bio-Retention Cell - Fiow Coefficient™ 1087
Void Ratio 7 Flow Exponent {035
iy O s ]
\ N Seepage Rate 0 | r \ N Offzet Height [o |
rm fin/hr or mmyhi) e 1\4 {in. or mm) e
Sail Sail
Clogaing Factar 0 Drain Advisar
Storage =2} e b | o -,
ﬂ Drain® ﬂ Drain®
A4 A4
*Units are for flaw in either in'he or
*Optional *Optional mmn/hr; use O if there is no drain,
ok | | Cancel | | Help ok | | Cancel | | Help
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BIOFILTRATION BASIN O-L

LID Usage Editor

LID Centrol Name

Detailed Report File (Optional)

L
/

S

(] LID Occupies Full Subcatchment

% Initially Saturated
% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

I |

Area of Each Unit (sq ft orsq m)

Number of Units I:l%l
% of Subcatchment Occupied 51.8

Surface Width per Unit (ft or m)

X

LID Control Editor X
Control Name: Surface Soil  Storage Drain
LID Type: Bio-Retention Cell ~ an Height

(in. or mm)
Vegetation Volume
g s
" Surface
N Surface Roughness  [p
(A YA s
Soil
Surface Slope 0
Storage - (p
@ Drain®
*Optional
ok | Conedl | | Hep |
LID Control Editor x ‘
Control Name: Suface Soil  Storege Drain
LID Type: Bio-Retention Cell v E:ic:’":;)
Void Ratio 0
(Voids / Selids)
" Surface
\ Seepage Rate
w (in/hr or mm/hr) D
Soil
Clogging Factor :
Storage [
@ Drain*
*Optional
ok | | Concel | | Hep |

Drain Advisor

[[] Return all Outflow to Pervious Area
[ ok ] cancet | Help
LID Control Editor X ‘
Contrl Name: Suface| Soil  Storage. Drin
: 5 Thickness
LID Type: Bio-Retention Cell ~ (in. or mm)
Porosity 04
(volume fraction)
Surface . .
N - Field Capacity
m (olame achon
Soil Wilting Point
oy — (volume fraction)
Drain® Conductivity
@ (in/hr or mm/hr) i:l
Conductivity D
Slope
“Optional Suction Head
{in. or mm) E
| ok || Concel | | Hep |
LID Control Editor = ‘
Control Name: __ Suface Soil  Storage Drain
LD Type: Bio-Retention Cell % Flow Coefficient” |3.5274
-
= Surface
\ Offset Height
Soil
=

Storage
@ Drain*
*Optional

o | [ oo | [ Hep |

*Units are for flow in either in/hr or
mm/hr; use 0 if there is no drain.
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BIOFILTRATION BASIN O-M

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

[]LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

53.6

Send Drain Flow To:

L

(Leave blank to use outlet of current subcatchment)

|

[ Return all Outflow to Pervious Area

[ ok ] cance | Hep
LID Control Editor X
LID Control Editor X ‘
Control Name: Surface Soil  Storage Drain
Control Name: Suface Sol  Storage. Doin
LID Type: Bio-Retention Cell v Berm Height - Thickiiess
b (o e
Vegetation Volume Porosi
. ity
Sirfira Fraction (volume fraction)
o < Surface ) N
Surface Roughness R = Field Capacity
w (Mannings n) ICI w (volume fraction)
Soil i Wilting Point
Surface Slope Soil 9 !
Storage — (peﬂ::ﬂt) I:I o — (volume fraction)
Drain* Drain* Conductivity
@ rain @ (in/hr or mm/hr)
Conductivity
Slope I:I
5 *Optional .
*Optional Suction Head
(in. or mm)
oK Cancel Help
ok | | cancel | | Hep | | | |
LD Control Editor X
LID Control Editor X
Control Name: |BR-0-M| Surface  Soil Storage  Drain
Control Name Suface Soil  Storage Drain
" : Thickness
ype: io-Retention G o 1D Type: Flow Coefficient™
Void Ratio 67
o (Voids / Selids) Flow Exponent
\) Seepage Rate : - Surface .
m (in/hr or mm/hr) m ?ﬂm Heliht ]
Soil In. or mm,
Clogging Factor Soil . .
Storage I:’ rres - Drain Advisor
@ Drain® — <
@ Drain®
e *Units are for flow in either in/hr or
Optional *Optional mm/hr; use 0 if there is no drain.
Ok | | Camcel | | Help ok | | Conce | | Help |




BIOFILTRATION BASIN O-N

LID Usage Editor X

LID Control Name [ LID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

Detailed Report File (Optional) @ ’E [ |
[] Return all Qutflow to Pervious Area
[ ok ] concet | Hep
LID Control Editor X LID Control Editor

Control Name: Surface  Soil Storage  Drain Control Name: |BR-0-N Surface Soil  Storage Drain

v - Berm Height ~ - Thickness
LID Type: Bio-Retention Cell v i mﬂg\} 6.28 LID Type: Bio-Retention Cell v i o o)
Vegetation Volume Porosity
= (volume fraction)

Fraction

- Surface Surface Field Capacity
X Susface Rough < ield Capaci
M uu‘ e L;g] nesl [0 w (volume fraction) 025
Soil Soil Wilting Point
Surface Slope . m
Store —— (percent) ICI oeny =) (volume fraction) -
Drain® Drain* Conductivity
@ @ (in/hr or mm/hr) IZ'
Conductivity
Slope I:l
*Optional “Optional Suction Head
i
ok | | Cancel | | Hep | ok | | Cancd | | Hep |
LID Control Editor X UD Control Editor

Control Name: |BR-O-N Surface Soil  Storage Drain Control Name: |BR-O-N| Surface Soil  Storage Drain

" - Thickness " i Flow Coefficient™ .6872
Void Ratio 0.67 Flow Exponent
(Voids / Solids)
. Surface < Surface
) Seepage Rate m W (_)ﬂ'set Height :
m (in/hr or mm/hr) IC’ (in. or mm)
Soil Soil Drain Advisor
Clogging Factor EE———
Sorage =2 e b ] e — )
Drain® ﬂ Drain*
il Y
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
ok | | Canced | | Hep

ok | | Cancel | Hep
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BIOFILTRATION BASIN O-O

LID Usage Editor

LID Control Name

[C]LID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m) 2003.76

Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)
% Initially Saturated

% of Impervious Area Treated

iﬂ i g D
Ko

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

I |

Detailed Report File (Optional)
[CJReturn all Qutflow to Pervious Area
[ ok ] cancet | | Hep
LID Control Editor X ‘ LID Control Editor * ‘
Control Name: Surface Sl Storage Drain Control Name: Surface Soil  Storage Drain
= Py : i ‘3
LID Type: Bio-Retention Cell ~ PHAa LID Type: Bio-Retention Cell ~ (in. or mm) -
: Porosity
Vegetation Vol m
F:ugctim:Im e - (volume fraction)
Surface Surface . .
\ R\ 3 - Field Capacity
m ‘S‘u.r!acf Roung)hness 0 m (volume fraction)
Soil Soil Wilting Point
Surface Slope : > -
Storage F— (percent) Storage =0 (volume fraction)
Drain* Drain® Conductivity :I
@ @ (infhr or mm/hr) 5
Conductivity
Sope 1]
*Optional *Opticnal Suction Head
e N N
ok | | Concel | Hep | | ok | | Concel | | Help |
7 LID Control Editor X ‘
11D Cantral Editar w |
BF il Drai
Control Name: Surface Soil  Storage  Drain Contral Name: _ Surface ' Soil Storage Drain
i " - Flow Coefficient”
LID Type: Bio-Retention Cell = Thuh1“s 12 LID Type: Bio-Retention Cell v
{in. ar mm} e
Void Ratio 0.67 | Flow Exponent
i (Voids / Solids) = surface
N \ R Offset Height
\ Seepage Rate o m 9
A" YA = e W S N YA i
Soll Soil Drain Advisor
Clogging Factor o b Drain Advisor
~eergen =N logging 1l oo
J 1 Drain® @ Drain*
v
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0if there is no drain.
ok | [ | [ haw ] ok | [ Cmcd | [ wep |




BIOFILTRATION BASIN O-P

LID Usage Editor

[[]LID Occupies Full Subcatchment

x

Area of Each Unit (sq ft or sg m)
=]

Number of Units \;]

LID Control Name

% of Subcatchment Occupied 100.0

Surface Width per Unit (ft or m)
% Initially Saturated D
% of Impervious Area Treated
Send Drain Flow To:

(Leave blank to use outlet of current subcatchment)

Detailed Report File (Optional) @ [ I

[ Return all Qutflow to Pervious Area

[ ok ] | cancel | | Hep
LD Cantrol Editor W | LD Cantrol Editor W |
Gaiin S 50 S O Gaiin S
et Berm Hei . Thickness &
LID Type: Bio-Retention Cell v s mrz;“ 5 LID Type: Bio-Retention Cell v e E
i — Porosity
:’mm gl (volume fraction) 54 |
surfece surfece Field Capacity
N \ Suiface Roughness  [g m \ 0:25
w\\\ {Mannings ) e : J_&E\\ {volume fraction)
Soil sail Wilting Point
. - = ]
Storage — (percent) Storage =0 folume. r.mlonj
| Drain® | Drain
E} E} {inhr or mm/hr) IS—I
Conductivity l:l
Slope
URRmst URRmst Suction Head ]
(i, oF prm) |“—5
Ok | | Cancel | [ Help | ok | [ concel | [ Hep |
LID Control Editor x ‘

LID Control Editor

Control Name: |l Surface Soil  Storage Drain e P | o
LID Type: Bio-Retention Cell " Z:'Z'f‘::;) LD Type: Hio:Reaion Gl - Flow Coefficient” 2,722

Void Ratie 67

(Voids / Solids) Flow Exponent

HOAL

- Surface surface
\ N Seepage Rate m 3 Offset Height

m (in/hr or mm/hr) (in. or mmg) I?:l

ol Clogging Factor Soil Drain Advisor
Storage = Starage =D
B Drain® @ Drain*
. *Units are for flow in either in/hr or

*Optional *Optional mm/hr; use 0 if there is no drain.

o || oma [ v | o | [ | [ |




BIOFILTRATION BASIN O-Q

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

Contal Name
Bio-Retention Cell v

LID Type:

m l Surface
soil
Starage —
J\J, Drain®
“Optional
S eangel |

Surface Soil  Storage Drain

Thickness

{in. or mm)

Void Ratio
[Voids / Solids)
Seepage Rate
{in/hr or mmy/hr]

12

I

&7

Ik

Clogging Factor

Li» Control Editar = |
Control Name: | SRS Surface Soil  Storage Drain
: Berm Height &
D1 |
U ipe {im. or mm) *
Vegetation Volume io,es |
Sartace Fraction
r A Surface Roughness | i
{Mannings n) L
At == Surface Slope o I
Storage | ) (pescent)
U Drain™
“Optional
ok Cancel | Hep |
11D Contral Editar * |

X
[]LID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units
% of Subcatchment Occupied 100.0
Surface Width per Unit (ft or m)
% Initially Saturated
% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

l |

[JReturn all Outflow to Pervious Area

[ ok ]| | concel | | Hep |
10 Control Editor = |
Contot Nare: Sufice 01 Stoage. Drin
Thi
LiD Type: Bio-Retention Cel - tin:m 1
Porosity
(wolume fraction) !D"
Surface o et
,}M {wolume fraction) IEI.25—|
it :""'f""i“’;";. 005
Storage = wum:I u ion)
Drain® Conductivity |5—|
ﬂ (in/hr or rmm/ha) | a—
Conductivity e
Siope 2 |
‘Cptiznal Suction Head
{im, or mm} El
[ ok || cenc | | Hep |
LiD Control Editar s |

Contici Name
Bio-Retention Cell ~

A g

LID Type:

Soll
Storsge —
ﬂ Drain*
“Dptional
ok | Cance Help |

Suface Soil  Storage Drain

Flow Cosfficient”

i

H

Flow Expas

Offset Height
(ir o mm)

0.

*Units are for flow in either in/hr or
mm/hr; use 0if there is ne drain.



BIOFILTRATION BASIN O-R

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

[]LID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m) 901.69
Number of Units

% of Subcatchment Occupied 100.0
Surface Width per Unit (ft or m)

% Initially Saturated
% of Impervious Area Treated

Send Drain Flow To:
(Leave blank to use outlet of current subcatchment)

| |

[ Return all Outflow to Pervious Area

LID Control Editor
Contro Name Suface Soil  Storage. Drain
LID Type: Bio-Retention Cell v :ﬂ"‘:ﬁ;‘t i:l
Vegetation Volume
-
: Surface
\ ) Surface Roughness  [p
Soil
Surface Slope
T o 1
B Drain™
*Optional
OK | | Concel | Hep |
LID Control Editor X
Control Name: Suface Soil  Storage Drain
. - Thickness
LD Ty Bio-Retention Cell ~ 12
ype: io-Retention o) -
Void Ratio 0.67
(Voids / Solids)
. Surface
Seepage Rate
m (in/hr or mm/hr) ICI
Soil
Clogging Factor
T 9ging P ]
5 Drain®
*Optional
oK | | Cancel | Hep |

[ ok ] | cancet | | Hep |
‘ LID Control Editor ><|
Control Mame: Surface 5oil  Storage Drain
LD Type: Bio-Retention Cell ;:“:‘:;}
Porosity
(volume fraction)
Surface : :
Field Ca)
m ferisrss AN - W
Soil Wilting Point -
Storage e (velume fraction) IMS—]
. Conductivity
.ﬂ fran ﬁw’hrum /b |:|
N Fnau S I
RIRERS Suction Head
(in.i'.vrmrna-:}ﬂ |1'5
[ ok | [cncel | [ e |
LID Control Editor « ‘

Drain Advisor

Contro! Name: Suface Soil  Storage Drsin
LID Type: Bio-Retention Cell v Flow Coefficient”  |2.0469
Fow o
= Surface
\ Offset Height
f;\b_&_m Pipntinc AR
Soil
=

Storage
E Drain®
*Units are for flow in either in/hr or
*Optional mm/hr; use 0 if there is no drain.
ok | Coneel | | Hep |




BIOFILTRATION BASIN O-S

LID Usage Editor

LID Control Name

Detailed Report File (Optional)

I

[JLID Occupies Full Subcatchment
Area of Each Unit (sq ft or sqm)
Number of Units

% of Subcatchment Occupied
Surface Width per Unit (ft or m)

% Initially Saturated

% of Impervious Area Treated

Send Drain Flow To:

(Leave blank to use outlet of current subcatchment)

I

[J Return all Outflow to Pervious Area

[ ok ] cance | | Hep
LID Control Editor X | LID Control Editor X ‘
ControlName: [ TEEES Surtace |Soil | Storage  Drin ControlNome: Suface Sol Stoage. Drain
3 5 i Thick
Vegetation Volume -m Porosity -E-
o F:sgction (volume fraction)
Surface Surface . .
\ X \ . Field Capaci
\ Surface Rough 0 \ paciy [z ]
m (hljlu:;?ngsur?] e m (volume fraction)
Soil Soil Wilting Point
Surface Slope = m
e — (percent) I:I e - (volume fraction) -
Drain® Drain® Conductivity
J\-l ﬂ (infhr or mm/hr) :
N
Conductivity
Sope B 1
*Opticnal *Optional Suction Head
(in. or mm) E
oK | | Cancel | | Hep | | ok || cancel | | hHep |
LID Control Editor X ‘ LID Control Editor X ‘
LID Type: Bio-Retention Cell v ;I_'hickness ) LID Type: Bio-Retention Cell v Flow Coefficient™ 3.6844
in. or mm
Void Ratio Flow Exponent
ot O
: Surface . Surface
N Seepage Rate r\\\} \ Offset Height 6
m (in/hr or mm/hr) D (in. or mm) :l
Soil Soil -
- j Clogging Factor l:l - . Drain Advisor
Storage — Storage —-
U Drain* ]"L Drain*
N
*Units are for flow in either in/hr or
*Optional *Optional mm/hr; use 0 if there is no drain.
ok | | Cancd | | Help | ok | | Cancel | Help




LID Control Editor: Explanation of Significant Variables

Height:
The storage depth variable within the SWMM model is representative of the storage volume

provided beneath the engineered soil and mulch components of the biofiltration facility. This
storage volume is comprised of a gravel located bed beneath a layer of engineered soil.

Porosity:
A porosity value of 0.4 has been selected for the model. The amended soil is to be

highly sandy in content in order to have a saturated hydraulic conductivity of approximately 5
in/hr.

H&A considers such a value to be slightly high; however, in order to comply with the HMP
Permit, the value recommended by the Copermittees for the porosity of amended soil is 0.4,
per Appendix A of the Final Hydromodification Management Plan by Brown & Caldwell, dated
March 2011.

Void Ratio:

The ratio of the void volume divided by the soil volume is directly related to

porosity as n/(1-n). As the underdrain layer is composed of gravel, a porosity value of 0.4 has
been selected, which results in a void ratio of 0.4/(1-0.4) = 0.67 for the gravel detention layer.

Clogaing factor:

A clogging factor was not used (0 indicates that there is no clogging assumed

within the model). The reason for this is related to the fairness of a comparison with the SDHM
model and the HMP sizing tables: a clogging factor was not considered, and instead, a
conservative value of infiltration was recommended.

Drain (Flow) coefficient:
The flow coefficient in the SWMM Model is the coefficient needed to
transform the orifice equation into a general power law equation of the form:

= C(H — Hp)" -

|~

(1)

where q is the peak flow in in/hr, n is the exponent (typically 0.5 for orifice equation), HD is
the elevation of the centroid of the orifice in inches (assumed equal to the invert of the orifice
for small orifices and in our design equal to 0) and H is the depth of the water in inches.

The general orifice equation can be expressed as:

" p* | (R-Hp)
Q=-c¢,— 26—
491440 1

(2)



where Q is the peak flow in cfs, D is the diameter in inches, ¢ g is the typical discharge
coefficient for orifices (0.61-0.63 for thin walls and around 0.75-0.8 for thick walls), g is the
acceleration of gravity in ft/s?, and H and H D are defined above and are also used in inches in
Equation (2).

Cutoff Flow:

This is the only significant variable in the diversion, as the type of diversion is defined by this
value. Any excess of flow over this value will be diverted into a pond subroutine (the surface
stage of the bio-retention basin) and routed there. The determination of this value equates to
the value obtained with equation (2) above, plus 1%, when H = depth of gravel layer and Hp=0
(orifice situated at the datum). Thus, once flows exceed the maximum discharge the LID orifice
experiences a head of the storage depth, ponding occurs within the biofiltration basin, routing
these additional flows via the pond riser.



POC1

| Divider DIV-A .* Divider DIV-8  Divider DIV-C
Propeny |Vaie [Property [Value [Property [ Vaiue
Yl e e | —
X-Coordinate 921574 X-Coordinate 1098.345 X-Coordinate  1338.878
Y-Coordinste | 4363.077 Y-Coordinate ATa4434 Y-Coordinate 4806475

initial water depth in junction (ft) |mwumvmmm
Divider DIV-D .
[Propenty  value

Name Do-D

\X-Coordinate | 1547.754

. _°"°'_"'_"“ i

Tag

Inflows NO

Treatment NO

nvert £l 0

MaxDepth 0

initisi Depth 0

Surcharge Depth 0

Ponded Ares 0

DivertedLink  BYPASS-D

Type '_G.ITOI‘F |

Curve Name  *
Min. Fiow 0
Max Depth 0
 Coefficient [0

Discharge coefficient for a WEIR drvider



rrost
Stamp


Divider DIV-K - Divider DIV-F . Divider DIV-G .

[Property [Value | [Property [Value |Property Value.
Narrie DV Name F Name G
R s oo e
=T 1 geks Description

.:;‘“’“““ | i | o

Treatment NO Trestment 'NO Treatment INO
Invert El. o Invert El. o Invert El. o
Max. Depth 0  Max. Depth 0 Max. Depth o
Initial Depth 0  Initial Depth (3 Initial Depth 0
SuchargeDepth 0 | Simduga ot o Surchonge Depth C
Ponded Area o Ponded Ares o Ponded Area o

" I i |BYPASS-F . BYP.

Divider DIV-H . Divider DIV-1 -
[Property |Value [Property [Value Divider DIV-J [ - |
i o Name oV [propeny TVaie
X-Cooitaty 1547.764 ¥-Coordinate 1803435 Name DIV-J
V-Coordinate 4303.449 ¥-Coordinate 4745347 X-Coordinate 2035.668
Description - Description [ Y-Coordinste 17
Tag Tag Description
Inflows NO Inflows NO Tag
Treatment NO Trataen NO Inflows no
Invert £l 0 Tvert Bl o Treatment NO

0 M; 0 g

0 it o ]

0 0 i

0 P 0 e

- /o
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POC2

POC3

Divider DIV-E

Property Value
‘Name DIV-E
X-Coordinate 930380
iY-Comdhate 4521954
| Description
Tag
Inflows NO
Treatment NO
| Inwvert EI. 0
‘Max. Depth 0
Initial Depth 0
‘Surcharge Depth 0
‘Ponded Area 0
Diverted Link BYPASS-E
Type CUTOFF

Max, Depth

Coefficient

User-sssigned name of divider

Divider DIV-O-L

Name DIV-0O-L
X-Coordinate 921.874

Higitd
R St T A 2z




POC4

POC5

Divider DIV-0-N Divider DIV-0-M
[Property [ Value | [Property [value |
Name DIV-0-N Name DIV-0-M
X-Coordinate 921,874 X-Coordinate |1092.345
Y-Coordinate 4563.077 Y-Coordinate 4744434
Tag Tag
Inflows NO Inflows NO
Treatment  NO Treatment  NO
Invert EI 0 Invert El. 0
Max, Depth 0 Max. Depth 0
Initial Depth 0 Initial Depth 0
Surcharge Dept 0 Surcharge Dept 0
Ponded Area 0 Ponded Area in
Diverted Link  BYPASS-O-N Diverted Link iamss-&m

Type \CUTOFF

Min. Flow

Max. Depth

| Coefficient

Discharge coefficient for a WEIR divider  Discharge coefficient for a WEIR divider

Div_tider DIV-0-0 Divider D‘IV*O*P H Div_tider DIV-0-Q
Name DIV-0-0 Name DIV-0-P Name DIV-0-Q
X-Coordinate | 921.874 X-Coordinate  1050.071 X-Coordinate  1202.140
Y-Coordinste 4363.077 V-Coordinste |4890.851 Y-Coordinate 4724087
Description | Description Description |
Tag i Tag Tag
Inflows  NO Inflows  NO Inflows  NO
Trestment  NO Trestment  |NO Trestment  NO
Invert El. o Invert EL. 0 Invert El. o
Max Depth 0 Max. Depth |0 Max Depth 0
Initial Depth 0 Initial Depth D Initial Depth 0
Surcharge Deprtﬂ Surcharge qutﬂ Surcharge Deprtﬂ
Ponded Area 0 Ponded Ares 0 Ponded Area 0
Diverted Link  BYPASS-0-0 Diverted Link | BYPASS-0-P Diverted Link  BYPASS-0-Q

Max Depth G

Coefficient a Coefficient

Max Depth G

' Coefficient

Disdmgemefﬁdmtfou-m‘ Dﬁdnrgeme!ﬁdm!on-'wﬂl. Disdmgemefﬁdmtfou-m‘



Divider DIV-0-S

[Property Value |
Divider DIV-O-R Name DIV-0-5
[Property  |Value | x-Coordinate 1524189
Narme DIV-0-R Y-Coordinate |4743.255
K noniimee |19eS Description
V-Coordinate |4750.922
. e T - Tag

?::‘"’mn I Inflows  |NO
Inflows  NO i IO
Treatment  |NO il i1

Invert EI. 0 Pclph 8
e Initial Depth 0

Initial Depth 0 Surcharge Dept 0
SurchatgeDepib d 9

Ponded Area 0

Diverted Link | BYPASS-O-R

Min. Flow 0
Max. Depth |0 D
Coefficient 10} Coefficient |

Mwﬁmrm:uan, Discharge coefficient for a WEIR.



Note:
The complete storage and rating curves and the respective explanation is shown at the end of

this appendix. A variable area vs. elevation storage curve was used for the final model, and a
discharge that is a function of the outlet structure in the surface was used also.



POC1

BASIN A

Storage Unit Stor-A

[ Property | Value
Name Stor-A
X-Coordinate 1921874
Y-Coordinate 4443.450
Description .
Tag
Inflows NO Storage Curve Editor
Treatment NO Curve Name
Invert El. 0 [Basin-
Max, Depth 55 Beascaimiiar
Initial Depth 0 | |4
Ponded Area 142385 — X '
€ rea
Evap. Factor 0 (g)‘t #2) View...
Seepage Loss NO 1 17252 I Load
Storage Curve TABULAR 2 |oos 17336 -
= _ 3 T
fm‘ Curve . | 0.1 17420 | e
. 4 |ois 17504
Coefficient 1000 |
: 5 |o2 17588
Exponent 0 6 035 17672
Tabular Curve - - |8 Jo3s 17841 .
| Curve Name {BASIN-A i |9 o4 17925 M
S ———————— e ettt 3 10 0.45 1m
Name of storage curve to use (after specifing a curve, you
can double-click to edit it) 1 _[05 18093 |M
Outlet Outlet-A n Rating Curve Editor X
Property Value Curve Name
Mame Outlet-A [Disch-2) \
Inlet Node Stor-A Description
Outlet Node POCI-Proposed |l
Description
Head Qutflow View..,
= S o | View.. |
1 0.00
Inlet Offset 0
2 | o005 001 | tead.
Flap Gate NO 3— o1 o ‘
Rating Curve TABULAR/DEPTH 4— 9215 D:US | Save.
Functional Curve 5 02 0.07
Coefficient 100 6 0.25 0.09
Exponent 0.5 7 03 0.10 ‘ oK
s | 035 0.1
Tabular Curve 1=
A 04 0.12 Cancel
Curve Name Disch-A ?T 045 0.13 [—/
User-assigned name of outlet 11 |05 0.14 v ‘ Help




Storage Unit Stor-B

[Prnperty Value
MName Stor-B
X-Coordinate |1098.345
Y-Coordinate 4590,088
Description
Tag
Inflows 'NO
Treatment NO
=i 0 Storage Curve Editor
Max. Depth ‘5.5 Curve Name
Initial Depth 0 [Basin-g] |
Ponded Area 19748 Description
Evap. Factor 0 | “éj
Seepage Loss NO Depth Area ~ a
! (ft) (ft2)
Storage Curve TABULAR 1 18667
Functional Curve £ 00> Luti
L ST AL E]
- 3 0.1 18838 i
. Coefficient .1900 P 015 1R Save...
Exponent 0 5 |02 | 19008
| [ 6 0.25 19093
Constant 0
fiorinid | Tos ok
|7 lar Curve : s | 035 19263 }
Curve Name Basin-B 9 |04 19348 Cancel
: = 10 | 045 | 19434 |
User-assigned name of storage unit 11 |05 19519 y Help
Rating Curve Editor b4
Outlet Outlet-B Curve Name
lPrnperly Value
Name Outlet-B Description o
Inlet Node Stor-B | ‘_‘e
Outlet Node POC1-Proposed Head Outflow | A I View.
Description (ft) (CFs)
1 0.000
= =
alg = = 2 0.05 0.007 |E
Iner Offeet 3 |oa 0.024 |
Fop-Gate Mo s 0,050 S
Rating Curve TABULAR/DEPTH 5 02 0.073
Functional Curve 6 |o025 0.087
Coefficient 100 7 |03 0.099 oK
Exponent 05 |8 [035 0.110
R e 9 |04 0.120 | Cancel
. 10 | 045 0.129
Curve Name Disch-B Si=md
1 |05 0.138 vl | Hep |

User-assigned name of outlet




BASIN C

Storage Unit Stor-C

l Property Value
Name Stor-C
X-Coordinate 11295.061
Y-Coordinate |4670.287
Description
Tag
Inflows NO
Treatment NO
Invert EL |0
Storage Curve Editor
Max. Depth 5.5
Curve Name
Initial Depth ] [
Pended Area 0 Description
Evap. Factor 0 \
Seepage Loss NO Depth Area
ft2:
Storage Curve TABULAR 1 — 153;5 4
Functional Curve | 12 Joes 15947
Coefficient 1000 3 loa | 16029
B 0 4 0.15 16111
|| FEpanent _ 5 |o2 16193
Constant 0 6 0.25 | 16275
|Tmm 7 03 | 16356
i ks 2 | 8 035 16438
Curve Name Basin-C ) 04 [ 16520
' - - 10 |o4s 16602
User-assigned name of storage unit = P 15684
Outletuties: ¢ n Rating Curve Editor
Property Value Curve Name
i ouerC | [
Inlet Node |Stor-C L
| Description
Qutlet Node POC1-Proposed ‘ :é!
Description [ :
Head Qutflow Yiew...
Tag | (ft) (CFS)
Inlet Offset 0 1 0.00
| Load...
Flap Gate NO 2 0.05 0.01 Iy
5 I 3 |oa 0.02 I
Rating Curve TABULAR/DEPTH L | Soven
TECRE 4 |ois 1005 lé
e 5 |o2 0.07
Coefficient |10.0 6 |o3s T 0.09
Exponent o5 7 |o3 0.10 [ ok
Tabular Curve 8 035 0.11 2
Curve Name |Disch-C |9 |o4 012 lﬂ/
10 | 045 0.13
User-assigned name of outlet 1 |os 0.14 v | Help




BASIN D

Storage Unit Stor-D

[ Property Value
Name iStor-D
X-Coordinate 1621.911
Y-Coordinate 4658.182
Description
Tag
Inflows NO
Treatment NO Storage Curve Editor =
Invert EI 0 Curve Name
Max. Depth 5.5 [Basin-c]
Initial Depth Description -
Ponded Area | |ﬁ!
Evap. Factor Depth Area >
] View...
Seepage Loss NO (ft) #2)
- 1 15544
St & TABULAR Load...
S 2 | o005 15626 | o
Functional Curve _ 3 |oa 15707 e
Coefficient 1000 4 |oas 15789
| Exponent o |5 |02 | 15871
1 6 |025 15953
Constant 0 — |
i 7 |os3 | 16035 | oK
Tabular Curve _ 8 o3 RGN
Curve Name BASIN-D 9 |oa 16199 i
10 | 045 16280
User-assigned name of storage unit 1 |os 16362 v | Help
Rating Curve Editor
Curve Name
Outlet Outlet-D Disch-D
Property | Value Description
Name {Outiet D | |4
Inlet Node Stor-D
Outlet Node POC)-Proposed H(;a)d O(ngg}w View...
Description 1 0.00 [ g
oad...
Tag _ 2 |o005 0.01 4
et Oftsct f 3 |oa 0.02 =
Flap Gate NO 2 o 0.05 | Save..
Rating Curve TABULAR/DEPTH 5 02 [ 0.07
Filiﬁﬁﬂlnl Curve . 6 035 0.09
Coefficient 10.0 7 lo3 [ 0.10 | oK
Exponent .0'5 2 0.35 0.11 .
Tabular Curve 9 0.4 0.12 Cancel
Curve Name Disch-D 10 045 I 0.13
User-assigned name of outlet 11 |05 I 0,14 | Help




POC2
BASIN E

Storage Unit Stor-E

Property | Value I
Name Stor-E |
X-Coordinate 1930380
Y-Coordinate 4372.188 i
Description
Tag
Inflows 'NO
Treatment NO
Storage Curve Editor
Invert EL 0
‘Max. Depth 55 Nme
Initial Depth 0 —
Ponded Area 42385 e
Evap. Factor -0 | |E|
Seepage Loss NO Depth Area o View
Storage Curve ITABULAR ; — 155;:2 .
Functional Curve ., 2 |oos 15656 | Looa.. |
Coefficient 1000 3 0.1 15735
Exponent 4 0.15 15813 l—‘
Constant 5 0.2 15892
Ty G 6 0.25 15970
Curve Name Basin-E i 03 16049
- 2 035 16127
9 |04 16205 Cancel
Y coordinate of storage unit on study area map 10 | 045 16204
1 |05 16362 v Help
QOutlet Outlet-E
l Property Value l Rating Curve Editor X
MName
Curve Name
Inlet Nede , [Disch-£
Outlet Node POCI-Proposed —
Description |?€li
Tag Head Qutflow | A | Viewi.,
Inlet Offset 0 ) NeER)
| 1 0.00 |
Flap Gate |NO 2 |oos 0.00 | Load.. |
Rating Curve “TABULAR/DEPTH 3 o 001 (==
FoRton oo 4 |oas | 0.02 B
—— i 5 02 0.04
Coefficient 10,0 5 025 | 0.04
Exponent ?0.5 7 |03 005 oK
Tabular Curve ' R 035 | 306
| 9 |04 0,06 Cancel
Curve Name ' Dishe-E 10 |04 006
User-assigned name of outlet L s | 007 v | Help :




BASIN F

Storage Unit STOR-F

[ Property Value
Name STOR-F
X-Coordinate 2310416
Y-Coordinate 4354.886
Description
Tag
Inflows NO
Treatment ‘NO
Invert El. i0
Max. Depth 55
Initial Depth
Ponded Area
Evap, Factor
Seepage Loss ‘NO
Storage Curve TABULAR
Coefficient 1000
Exponent [
Constant
Curve Name

Basin-F

Elevation of the bottom of the storage unit (ft)

Storage Curve Editor

Qutlet Outlet-F

Curve Name
[Fosin A |
Description o
4
Depth Area | View..
(ft) (ft2)
1 8169 |
2005 9226 [ tosa ]
3 |oa 9283 — |
t Save...
4 |oa1s 9339 [See
5 |02 9396
6 |025 9453
7 |03 9510 oK
g |o3s as567
9 |oa 9623 | Cancel
10 | 045 9680
11 |05 9737 [ Help
X

n Rating Curve Editor

Curve Name

b A

Property Value
Name Outlet-F
Inlet Node Stor-F
Qutlet Node POC2-Proposed
Description
Tag
Inlet Offset 0
Flap Gate NO
Rating Curve TABULAR/DEPTH
Functional Curve
Coefficient 10.0
Exponent 0.5
Tabular Curve
Curve Name Disch-F

User-assigned name of outlet

Description

0.05

0.15
0.2
0.25
0.3
0.35
0.4
10 | 045
11 |05

015

032
| 0.60

0.66

lom

0.78
0.83




BASIN G

Storage Unit Stor-G

Property Value
Name Stor-G
X-Coordinate 1295.061
Y-Coordinate 4670.287
Description
Tag
Inflows NO
Trestment |NO
Invert El. 0
Max. Depth 55
Initial Depth 0
Ponded Area o
Evap. Factor -0
Seepage Loss iNO ._I
Storage Curve TABULAR
Functional Curve
Coe.fﬁ.c.ient - ‘I.Dd:)
Exponent lo
Constant 0
Tabular Curve :
Curve Name Basin-G

Click to specify soil properties that determine seepage loss
threugh the bottom and sloped sides of the storage unit

Outlet Outlet-G

lPrnperty Value
He jouers J
Inlet Node |Stor-G
Outlet Node POC2-Proposed
Description '
Tag
Inlet Offset 0
Flap Gate NO
Rating Curve | TABULAR/DEPTH
Coefficient 1100
Exponent 05
Tabular Curve '
Curve Name !Disch-G

User-assigned name of outlet

Storage Curve Editor

Curve Name
[pasin-G
Description -
I A
Depth Area | View...
(ft) (ft2)
1 7458
2 | 005 7512 | load.,
3 [oa | 7566 T
4 |o01s 7620
3 0.2 _ 7674
6 |025 | 7728
7 |03 7781 oK |
8 0.35 7835
9 |o4 | 7889 Eaneel
10 | 045 7943
11 |os | 7997 | Help
Rating Curve Editor x
Curve Name
[pisch-d]
Description i
| 4
Head Outflow View...
(ft) (CFS) \—
1 0.00 ‘ =
2 005 000 =i
3 |01 0.01 [ |
4 |01s 002 )|
5 |02 | 0.04
6 |025 004 ,
7 |03 | 0.05 [ oK
2 |03s | 0.06
g |04 | 0.06 | Cancel
10 | 045 | 0.06 |
11 |05 0.07 Help



BASIN H

Storage Unit Stor-H

IPruperty Value ]

Name Stor-H

X-Coordinate 1621911

Y-Coordinate 4658.182

Description

Tag

Inflows .NO

Treatment NO

Invert . 0

Max. Depth 55

Initial Depth 0

Ponded Area 0

Evap. Factor o

Seepage Loss .NO

Storage Curve 'TABULAR

Functional Curve '
Coefficient 1000

| Exponent 0
Constant 0

Tabular Curve '

' BASIN-H

Curve Name

Storage Curve Editor

X coordinate of storage unit on study area map

Outlet Outlet-H

lPrnperty Value
Name ‘Outlet-H
Inlet Node Stor-H
Outlet Node 'POC2-Proposed
Description '
Tag
Inlet Offset 0
Flap Gate NO
Rating Curve ' TABULAR/DEPTH
Coefficient 1100
Exponent :0.5
Tabular Curve I
Curve Name !Disch-H

User-assigned name of outlet

Curve Name
[BAsH
Description -
| |l
Depth Area View.
(ft) (ft2)
1 34958
Load...
2 |o0s 35006 IQ
3 |o1 35233 -
4 |ois 35371 |4
5 |o2 35508
6 |o02s5 35646
7 |03 35783 .ok
g |o03s 35920 :
9 |o4 36058 Cancel
10 | 045 36195
11 |05 36333 | Help
Rating Curve Editor
4
Head Outflow View.. |
(ft) (CFS) ;
1 0.00 |
2 |00s 0.04 R
3 |oa 0.15 =
4 o015 1030 =
5 |02 0.44
6 |02 0.52
7 |o3 0.60 oK |
s |o03s 0.66
9 |04 0.72 Cancel |
10 | 045 0.78
11 |05 0.83 Help




BASIN |

Storage Unit Stor-1

l Property i Value l
Name Stor-1 '
X-Coordinate 1098345
Y-Coordinate 4590,088
Description '
Tag
Infi '
ioms .NO Storage Curve Editor
Treatment NO
Invert El. 0 Curve Name
| [BASIn-| |
Max, Depth 5.5
Initial Depth 0 Description o
Ponded Area 9748 | |4
Evap. Factor 0 Depth LJ ~ K-
Seepage Loss ENO L} : (ft) 1205(:2-)
Storage Curve TABULAR Load...
RonE G 2 0.05 12132 I
Functional Curve 3 01 12205 |
_ Coefficient ._1 000 2 0.15 12279 Save..
Exponent 0 5 [o2 12353
Constant 0 & 0.25 | 12426
Tabular Curve 7 o3 12500 . oK
Curve Name BASIN-1 8 035 12573 .
i ) 9 |04 12647 Cancel
Click to specify soil properties that determine seepage loss 10| 045 12720 |
through the bottom and sloped sides of the storage unit 11 || 05 12794 ~ | Help
ittt Outlard n Rating Curve Editor x
lpmpeﬂy Value
Name §0uﬂet-l
Inlet Node |Stor-| o
Outlet Node 'POC2-Proposed A
Description I OngW A | View.. |
Tog (CFS)
I 1 0.00
ahiididini ° 2005 0,00 [
Flap Gate 'NO 3 |oa 001
Rating Curve | TABULAR/DEPTH 4 |o1s 002 | seve. |
Functional Curve ' 3 02 004
Coefficient '1{.\,0 6 05 ! 094 |—'
: 7 |03 0.05 oK |
Exponent 0.5 2 035 [ 0.06
Tahiar Curve : g 0.4 0.06 | Cancel
Curve Name | Dishe-1 10 | 045 0.06 |
User-assigned name of outlet [ 05 067 v m



rrost
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BASIN J

Storage Unit Stor-)

Property I Value [
Name |Stor-)
X-Coordinate 2051.659
Y-Coordinate 4376.727
Description
Tag
Inflows NO
Treatment NO
Invert El. o
Max. Depth 5.5
Initial Depth o
Ponded Area 0
Evap. Factor 0
Seepage Loss ENO _f
Storage Curve TABULAR
Coefficient 1000
Exponent o
Constant lo
Tabular Curve
Curve Name

BASIN-J

Click to specify soil properties that determine seepage loss
through the bottom and sloped sides of the storage unit

Qutlet Outlet-)

Property | Value
Name {Outlet-J
Inlet Node Stor-J
Outlet Node POC2-Proposed
Description
Tag
Inlet Offset 0
Flap Gate 'NO
Rating Curve “TABULAR/DEPTH
Functional Curve '
Coefficient 100
Exponent .0,5
Curve Name ! disch-J

User-assigned name of outlet

Storage Curve Editor

Curve Name

g
Depth Area ‘ View...
(ft) (ft2)
1 32738
2 | 005 32845 | Load..
3 |oa 32952 e |
4 |015 33059 " |
5 |02 33167
6 |025 33274
7 |03 33381 oK
8 |035 33488
9 |04 | 33595 Cancel
10 | 045 33702
11 |05 33808 \ Help
Rating Curve Editor
Curve Name
':iiSI:_h-J
Description -
I ]
Head Outflow View..
(ft) (CFS) 4
1 0.00
2 | o005 0.00 Load..
3 |01 0.01 = ‘
4 |015 | 0.02 - —
s |02 0.04
6 |025 0.04
7 |03 0.05 oK |
8 |o03s 0.06
9 |o4 0.06 Cancel
10 | 045 0.06
1 |05 0.07 Help ‘




Basin K

Storage Unit Stor-K

Property I Value I
Name Stor-K
X-Coordinate 1801.982
Y-Coordinate 4576.469
Description .
Tag
Inflows NO
Treatment NO
Invert El. o
Max. Depth 35
Initial Depth o
Ponded Area
Evap. Factor Y
Seepage Loss [NO _j
Storage Curve TABULAR
Coefficient 11000
Exponent 0
Constant
Curve Name Basin-K

Click to specify soil properties that determine seepage loss
through the bottom and sloped sides of the storage unit

Outlet Qutlet-K

Property
Name i
Inlet Node Stor-K
Outlet Node 'POC2-Proposed
Description '
Tag
Inlet Offset 0
Flap Gate 'NO
Rating Curve 'TABULAR/DEPTH
Functional Curve '
Coefficient 100
Exponent 05
Tabular Curve '
Curve Name Disch-K

User-assigned name of outlet

Storage Curve Editor X
Curve Name
fFasin-
Description .
| 4
Depth Aru | wmll. |
(ft) (ft2)
- o
2 |00s 8454 :
3 0.1 8525
Save..,
4 0.15 £596 |4
5 0.2 | 8667
6 0.25 8738
7 |03 8809 oK |
g 0.35 8480
9 |o4 8951 | Cancel
10 | 045 8022
11 |05 9093 Help |
Rating Curve Editor
Curve Name
Dwr;h-h.'
Description .
| I
Head Outflow View.. ‘
(ft) (CFS) :
1 0.00
Load...
2 0.05 0.00 Q
3 0.1 0.01 Save ‘
4 |015 0.02 -
5 0.2 0.04
6 0.25 _ 0.04
7 |03 0.05 OK ‘
8 0.35 0.06
9 |04 0.06 Cancel |
10 | 045 0.06
11 |05 0.07 Help |



POC3

BASIN O-L
Storage Unit Stor-O-L
’Pmperty Value
Mame iStor-0O-L
X-Coordinate  921.874
Y-Coordinate  4443.450
Description .
Tag
Inflows NO
Treastment  NO
InvertEl. O
Max. Depth 2.5
Initial Depth 0
Ponded Area 42385
Evap. Factor ;D
Seepage Loss NO

Storage Curve ;TABULAR

Coefficient

Exponent
Constant

Curve Name

1000

0
0
Tebular Curve
|Basin-0-L

Storage Curve Editor

Curve Name

User-assigned name of storage unit

Outlet Outlet-O-L

Property Value

Name Outlet-0-L

Inlet Node  Stor-O-L

Outlet Node  POC3-Proposed
Description

Tag

Inlet Offset 0

Flap Gate ‘NO

Rating Curve  TABULAR/DEPTH

to&ﬁcient -"iD.ﬂ
Exponent :D.S

Curve Name Disch-1

User-assigned name of outlet

[Basin-0-1
Description =
| |l
Depth Area " View.s
w | B
1 B 2380
2_|o2s 2525 [ toss. ]
3 |05 2670 :
2 |ors 2832 | seve. |
5 1 2094
6 |125 13155
7 |15 337 L
8 | 175 3495
10 |225 3851
1 |25 | 4029 vl | Hep
Rating Curve Editor
Curve Name
[Disch-1]
Description B
| 4
Head Qutflow | A View..
(ft) (CFS)
1 B 0.0000
2|02 00872 [ tosd |
3 |os 01379 :
2 |o7s 01744 | see |
K 102045
6 |[125 02307
7 |1s 02542 . oK
8 |17 44382
9 |2 12,0690 Cancel
10 |22 21.9434
1 |25 ‘33620 || | Help




POC4

BASIN O-M
Storage Unit Stor-O-M n
lproperty Value
Name ;Stor-O-M
Y —— 1008.345 Storage Curve Editor
Y-Coordinate 4590.088 Curve Name
Description Basin-0-M
Tag
Inflows NO Description -
Treatment INO ‘6|
Invert El. 0
T o3 Depth Area ~ View...
ax. L'e| .
| (ft) (ft2)
Ponded Are 9748 Load...
Siuiicidanin _ 2 [0.05 5912
Evap. Factor 0 |
< g . o 3 |od 5064 Mo
eepage Loss | WE...
: : 4 0.15 6015 _—
Storage Curve TABULAR 1
Functional C 5 0.2 6067
Coefficient 1000 6 0.25 6118 oK
Exponent o ' 0.3 6170
Constant . 0 8 0.35 6221
Tabular Curve ] 0.4 6273 Cancel
Curve Name Basin-0-M 10 | 0.45 6324 :
User-assigned name of storage unit 11 |05 6376 v Help
Rating Curve Editor
Outlet Outlet-O-M Curve Name
| Property Value E};sch—o-
Name Outlet-0-M Duscrision
Inlet Node Stor-0-M | |‘€]j
Outlet Node POC4-Proposed
— : Head Qutflow | A | View...
Description (ft) (CFS) l
Tag 1 0.00 Tosd
Tiet Offest n 2 005 001 =
i 3 0.1 0.02
Flap Gate NO !
Ra: C TABULARDEPTH o 013 Lo =
bt . 5 |oz2 007
Coefficient 100 7 o3 0.10 ook |
Exponent 05 8 |o3s on
Tobular Curve | 9 |o4 02 | Cancel |
Curve Name .Disch-O-M 10 045 I 0.13
1 _|os 0.14 o| | Hep |

User-assigned name of outlet




BASIN O-N

Storage Unit Stor-O-N n
Property {Value
Name éStor-O-N
X-Coordinate 921.874
Y-Coordinate 4443.450 :
: | Storage Curve Editor
Description
Tag Curve Name
Inflows NO
Treatment l NO Dﬁ,cripﬁgn
Invert El. 0 ‘@|
Max, Depth 2.5 :
De Area ~
Initial Depth 0 (f':)th #2) View..
Ponded Area 42385 ] 211 _
Evap. Factor '0 2 0.05 5256 ' Load... l
Seepage Loss NO 3 0.1 | 5300 5
Storage Curve TABULAR  [2 | 015 | 5345 Save..
Functional Curve 5 0.2 5389
Coefficient 1000 B 0.25 5434 _ _
r— 0 7 | o3 5478 oK |
Constant 0 8 0.35 5523 . ;
iTai:uhr Curve 9 0.4 5567 . Cancel |
Curve Name Basin-0-N 10 0.45 5612 :
User-assigned name of storage unit 1 0.5 5656 v L ﬂJ
Outlet Outlet-0-N n Rating Curve Editor PY
Property Value Curve Name
Name {Outlet-0-N Disch-O-N
Inlet Node Stor-0-N Description
Outlet Node POC4-Proposed 2]
Descnpiion Head outiow [A] | Views |
Tag (ft) (CFS) —
Inlet Offset 0 L 0.00
2 | 005 001  load.. |
Flap Gate NO '
_ 3 |oa 0.02 T
Rating Curve .TABULAR/DEPTH 2 015 005 o
Functional Curve 5 0.2 0.07
Coefficient 10.0 6 025 0.09  —————
re— 05 7 |o3 0.10 oK |
Tabular C 8 0.35 0.11 . )
! Cancel
Curve Name Disch-0-N 2 o L2 ' |
10 | 045 0.13 R
User-assigned name of outlet 1 los 0.14 ) L Help ‘




POC5
BASIN O-O

Storage Unit Stor-0-0 n

l Property Value

Name

X-Coordinate 921.874
Y-Coordinate  4443.450

Description
Tag Storage Curve Editor
Inflows 'NO Curve Name
Treatment ?NO [
i~ :O Description
Max. Depth  0.33 | | Té]
Initial Depth 0 —
I Depth Area ~ Vi
Ponded Area 42385 1EW...
(ft) (ft2)
Evap.Factor 0 1 0 2000
Seepage Loss NO 5 0.1 2000 [ Load...
Storage Curve ITABULAR 3 0.2 ' 2000
Functionl Cun. « Jos a0 [ Seve-
Coefficient | 1000 5
Exponent ] 6
4 > | oK
Constant 0
R P .
abular Curve 3 Cancel
Curve Name |Basin-0-0 0
User-assigned name of storage unit 1 v Help
Outlet Outlet-0-0 n Rating Curve Editor X
Property Value Curve Name
Name [Outlet-0-0 [Disch-0-0]
Inlet Node ‘Stor-0-0 Description
Outlet Node  POCS-Proposed | |T€;l
Description nd Cafow =
Tag (ft) (CFS)
1 0 0.0000
Inlet Offset 0
: 2 |oa 1.0530 | tosd. |
Flap Gate 'NO s iz SR
Ra“.t.mg. .le!.\fe. | TABULAR/DEPTH T Vi) |
Coefficient  10.0 3
Exponent D3 7 . 0K
Tabular Curve T
- 9 Cancel
Curve Name Disch-0-0 0
User-assigned name of outlet 1 Help




BASIN O-P

Storage Unit Stor-0O-P n
[ Property Value
Name Stor-0-P

T
&
F
E
g
A

X-Coordinate  1059.016
Y-Coordinate |4570.740
Description

Tag

Inflows 'NO
Treatment fNO

InvertEl. 0D
Max. Depth 0,33
Initial Depth 0
Ponded Area :0

Evap. Factor .0
Seepage Loss NO
Storage Curve TABULAR
Coefficient | 1000

| Exponent D

. Constant :O

Tabular Curve

Curve Name | Basin-Q-P

User-assigned name of storage unit

Storage Curve Editor

Outlet oUTLET-0-P n
Property Value
Name g?UTLET-O-P
Inlet Node |Stor-Q-P

Outlet Node  POCS5-Proposed
Description

Tag

Inlet Offset 0

Flap Gate NO

Rating Curve  TABULAR/DEPTH
Coefficient 10,0

Exponent f(}.S
Curve Name | Disch-O-P

User-assigned name of outlet

Curve Name
Bas:n-O-P
Description
Depth Area ~ View..,
o | o g Ve
1 0 1200
— 00 " Load.
3 0.2 1200 I
4 0.3 :1200 |£
5
6
7 | oK
8 y
9 Cancel
10
11 v | Help
Rating Curve Editor X
Curve Name
[Disch-0-P
Descripton
| 4
Head Qutfl
(;’:) (CF;}w o View...
1 0 0.0000
| e | Losd. |
3 0.2 2.9784 I
4 o3 san7 [ sme. |
5
6
T | oK
8 y
9 Cancel
10
11 v | Help




BASIN O-Q

Storage Unit Stor-0-Q n
I Property | Value
Name iStor-0-Q

Y-Coordinate |4589,302
Description |
Tag

Inflows NO

Treatment INO
Invert EI. lo

Storage Curve Editor

Curve Name

Max. Depth  0.33

e |

Description

Initial Depth |0
Ponded Area D

Evap. Factor 0

Seepage Loss ;NO

Storage Curve |TABULAR
Coefficient 1000

. Exponent o

' Constant lo

:CuweName Basin-O-Q .

User-assigned name of storage unit 1

Depth Area

(ft)

0.1
0.2
03

FEEE

f2) |

~

Outlet OULET-0-Q

Value

Property

Name {OULET-0-Q

0K

T

Cancel

Inlet Node |Stor-0-Q
Outlet Node  POCS-Propesed
Description .

Tag

Inlet Offset 0

Flap Gate  NO

Rating Curve Editor

Curve Name

picroa

Description

Head
(ft)

0.1

Rating Curve | TABULAR/DEPTH

Coefficient 10,0

Exponent 0.5
Curve Name -Disch-O-Q

User-assigned name of outlet

0.2
03

Wl |~ |w| b v ra|—

—
(=]

—
=t

(CFs)

0.0000

10530
29784
54717




BASIN O-R

Storage Unit 5tor-O-R

[Prnperty Value
Name stor-0-R

A-Coordinate 1437.272

Y-Coordinate  4740.699

Description

Tag

Inflows )

Treatment iI\«IO

} Storage Curve Editor X

Imvert El 0

| Curve Name
Max. Depth 033

|
Initial Depth |0 | l

4 Description

Area | .

Ponded Area ft‘.' ‘ ‘ ‘e‘
Evap. Facter 0

! Depth Area A View...

Seepage Loss |NO (ft) (ft2)

Storage Curve TABULAR L i | Load..

e 2 0.1 900

Eunctional Cury.

D s A T 11 T 3 0.2 900 .
Coefficient | 1000 2 lo3 500 | save. |
Exponent 0 5

L ; 3

2. ] S

Tabular Curve 3
Curve Name |Basin-O-R 9 Cancel

\ 10

User-assigned name of storage unit 1 . Help
Outlet OUTLET-O-R n

[Prnperty Value

Alaerie %95&51:9:5 .......... Rating Curve Editor

Inlet Node  Stor-O-R E——

| urve Name

Outlet Node | POC5-Proposed \Disch—O—R

Description : Description -

Tag ‘ |‘€J‘

Inlet Offset D Head Qutflow | A o

! (ft) (CFS)

Rating Curve | TABULAR/DEPTH 2 |oa | 10530 4

T 3 0.2 29784 |

e "y 4 |03 54717 | s |
Coefficient 10,0 5 [

Exponent 05 6

e pn . : 7 OK

Tabular Curve :

Curve Name Disch-0-R 9 Cancel

- - 10

User-assigned name of outlet 11 | Help




BASIN O-S

Storage Unit Stor-0-S n

l Property Value

MName §Stor-0-5

.

X-Coordinate | 1645.568
Y-Coordinate 4743.255

Description

Tag

Inflows NO
Treatment NO
InvertBl. 0
Max. Depth  0.33
Initial Depth 0
Ponded Area 0

Evap. Factor 0
Seepage Loss 5N0
Storage Curve "TABULAR
Coefficient .1000

' Exponent 0

 Constant O

Tabulr Curve

' Curve Name |Basin-0-5

User-assigned name of storage unit

Outlet OUTLET-0-S n

Property Value
Name OUTLET-0-5

E
E
K
B
e

Inlet Node {Stor-0-5

Outlet Node  POC5-Proposed
Description .

Tag

Inlet Offset 0

FlapGate  |NO

Rating Curve  TABULAR/DEPTH
Coefficient 10,0

Exponent 05

Curve Name fbisch~0-5

User-assigned name of outlet

Rating Curve Editor
Curve Name
[Disch-0-5
Description
| 4
Head Qutflow | A View...
(ft) (CFS)
1 0 0.0000
2 0.1 . 1.0530 [w
3 0.2 2.9784 I
4 |o3 54717 | seven
5
6
> | oK
8 ;
9 Cancel
10
1" v Help
Storage Curve Editor X
Curve Name
[pasn0 9 |
Description -
| |4
Depth Area ~ View..,
(ft) (ft2)
1 1200
T lor [ [toea. |
3 0.2 1200 I
2 |03 1200 | S|
o]
6
E3N [ ok
8
9 Cancel
10
11 v Help




ATTACHMENT 6 - Drying Time of the Surface Layer of Biofiltration cells

The LID subroutine of the SWMM Model does not increase the discharge of the lower
LID orifice once the storage layer is full (in other words, it does not consider the
influence of the pressure in the amended soil layer). The discharge of the lower LID
orifice when the surface layer is full is considered constant by the model and equal to
the discharge of the lower orifice when the storage layer is full (equal to the cutoff
flows).

The drying time interval between an elevation Vi and another elevation i — Ay can be

obtained by:

(@lyi)+Qlyi—2y)) Qap
At (hours) = ————— _ = _ave
7200 (Vipil—-V{yi—ay)} 3600 At

n

t= Zﬂ.t{ (hours)

=1

Q... represents the average discharge between elevation y; and yi.1 obtained by

Qyi)+Q (yi-Ay) : \
w where AV represents the fraction of the volume that must be discharged

at a peak flow Q... (V(vi) = V(yi — Ay)),

The volume and the discharge change as the elevation changes; the calculation takes
into account this change.



POC1

BASIN A DRAWDOWN

BASIN B DRAWDOWN

BASIN C DRAWDOWN

Ponding Qout . . Total Ponding Qout . . Total Ponding Qout . . Total
V in basin Drawdown V' in basin [ Drawdown V in basin | Drawdown
Depth Total (CU FT) Time Depth Total (cu FT) Time Depth Total (Cu FT) Time
(FT) (CFS) (HR) (FT) (CFS) (HR) (FT) (CFS) (HR)
6.00 104.82 131154.42 0.0 6.00 104.82| 139000.5 0.0 6.00 104.8| 121383.0 0.0
5.75 87.38 124053.70 0.0 5.75 87.38| 131855.6 0.0 5.75 87.4| 115003.7 0.0
5.50 71.11 117164.11 0.0 5.50 71.11| 124833.7 0.0 5.50 71.1| 108745.1 0.0
5.25 56.10 110485.66 0.1 5.25 56.10| 117934.7 0.1 5.25 56.1| 102607.4 0.1
5.00 42.48 104018.35 0.1 5.00 42.48| 111158.6 0.1 5.00 42.5 96590.4 0.1
4.75 30.40 97717.00 0.2 4.75 30.40( 104503.8 0.2 4.75 30.4 90692.4 0.1
4.50 20.13 91536.47 0.2 4.50 20.13 97968.6 0.2 4.50 20,1 84911.5 0.2
4.25 12.07 85476.75 0.3 4,25 12.07| 91553.0 0.3 4,25 12.1| 792478 0.3
4.00 7.43 79537.85 0.5 4.00 7.43 85257.0 0.5 4.00 7.4 73701.2 0.5
3.75 6.93 73717.75 0.7 3.75 6.93 79079.0 0.8 3.75 6.9 68269.8 0.7
3.50 6.38 68014.47 1.0 3.50 6.38 73017.4 1.0 3.50 6.4 62951.9 0.9
3.25 5.78 62427.99 1.2 3.25 5.78 67072.0 1.3 3.25 5.8 57747.5 1.1
3.00 5.11 56958.33 1.5 3.00 5.11 61243.1 1.6 3.00 5.1 52656.5 1.4
2.75 4.33 51603.54 1.8 2.75 4.33| 55528.7 1.9 2.75 4.3 47677.1 1.7
2.50 3.35 A46361.71 2.2 2.50 3.35| 49927.5 2.3 2.50 3.4 42807.5 2.0
2.25 1.60 A41232.83 2.8 2.25 1.60| 44439.2 2.9 2.25 1.6 38047.6 2.6
2.00 0.35 36216.91 4.2 2.00 0.35| 39064.0 45 2.00 0.4| 33397.5 3.9
1.75 0.33 31311.98 8.2 1.75 0.33| 33800.2 8.8 1.75 0.3| 28855.3 7.6
1.50 0.30 26516.11 12.4 1.50 0.30| 28646.1 13.3 1.50 0.3| 24419.1 11.5
1.25 0.27 21829.28 16.9 1.25 0.27| 23601.8 1.0 1.25 0.3 20089.0 15.7
1.00 0.24 17251.50 219 1.00 0.24| 18667.2 6.4 1.00 0.2 15865.0 203
0.75 0.19 12780.85 27.8 0.75 0.19 13840.7 12.7 0.75 0.2 11745.2 25.7
0.50 0.10 8415.38 36.3 0.50 0.10 9120.7 22.0 0.50 0.1 7727.8 33.6
0.25 0.10 4155.09 48.4 0.25 0.10 4507.1 35.0 0.25 0.1 3812.7 44.6
0.00 0.10 0.00 60.1 0.00 0.10 0.0 1.0 0.00 0.1 0.0 55.4
BASIN D DRAWDOWN
Ponding Qout Vin Total
i Drawdown

Depth Total basin Time

(FT) (CFS) (CU FT) (HR)

6.00 104.37|139257.8 0.0

5.75 86.90|132959.6 0.0

5.50 70.60|126782.3 0.0

5.25 55.56|120725.8 0.1

5.00 41,90({114790.0 0.1

4.75 29.78|108973.2 0.1

4.50 19.45|103273.4 0.2

4.25 11.33| 97690.8 0.3

4.00 6.62| 92225.2 0.5

3.75 6.01| 86255.7 0.7

3.50 5.34| 79161.2 1.1

3.25 455 70941.7 1.6

3.00 3.58| 61597.3 2.2

2.75 1.82| 52364.4 3.1

2.50 0.57| 44479.5 5.0

2.25 0.54| 37942.8 8.2

2.00 0.52| 32754.1 10.9

1.75 0.49| 282925 13.4

1.50 0.45| 23936.8 16.0

1.25 0.41| 19687.2 18.7

1.00 0.35| 15543.7 21.8

0.75 0.30| 11504.2 25.3

0.50 0.21] 7567.2 29.6

0.25 0.21 37324 34.6

0.00 0.21 0.0 39.6



rrost
Rectangle


POC2

BASIN E DRAWDOWN BASIN F DRAWDOWN BASIN G DRAWDOWN
. Total . Total
Poneing | Qout V in basin | Total Drawdown Time Ponding | Qout V in basin | Drawdown Ponding | Qout V in basin | Drawdown
Depth Total (CUFT) (HR) Depth Total (CU FT) Time Depth Total (cu ) Time
(FT) (CFs) (FT) (CFs) (HR) (FT) (CFS) (HR)
.00 66.89]205249.90 0.0 6.00 112.90| 69587.50 0.0 6.00 79.67|163076.44 0.0
5.75 54.81|194673.56 0.0 5.75 92.33| 65654.14 0.0 5.75 67.67|159645.48 0.0
5.50 13.56| 184276.56 0.1 5.50 73.34| 61809.45 0.0 5.50 56.55|156299.57 0.0
5.25 33.21| 174058.90 0.2 5.25 56.08| 58053.44 0.0 5.25 46.39|153038.73 0.0
5.00 23.85|164020.58 0.3 5.00 40.75| 54384.34 0.1 5.00 37.31|146607.30 0.1
4,75 15.60| 154159.82 0.4 4.75 27.65| 50800.37 0.1 4.75 29.48|133749.63 0.2
4.50 8.63|144474.84 0.6 4.50 17.32| 47301.55 0.1 4.50 23.19|114465.73 0.4
4.25 3.24|134965.65 1.1 4.25 11.26| 43887.87 0.2 4.25 19.29| 88755.60 0.7
4.00 0.30[125632.23 2.5 4.00 10.31| 40557.56 0.3 4.00 18.28| 63125.21 1.1
3.75 0.29/116472.81 11.3 3.75 9.20| 37308.87 0.4 3.75 17.21| 44080.54 1.4
3.50 0.28|107485.62 20.0 3.50 7.42| 34141.78 0.5 3.50 16.06| 31621.58 1.6
3.25 0.27| 98670.64 28.9 3.25 6.04| 31056.30 0.6 3.25 14.80| 25748.35 1.7
3.00 0.26| 90027.88 37.8 3.00 5.66| 28050.66 0.8 3.00 13.40| 23205.18 1.8
2.75 0.26| 81555.56 46.9 2.75 5.25| 25123.09 0.9 2.75 11.77| 20736.44 1.8
2.50 0.25| 73251.89 56.0 2.50 4.81| 22273.58 11 2.50 9.39| 18342.11 1.9
2.25 0.24| 65116.88 65.4 2.25 4.32] 19502.15 1.2 2.25 7.61| 16022.20 2.0
2.00 0.23| 57150.53 75.0 2.00 3.76| 16807.02 14 2.00 6.36| 13774.93 2.1
1.75 0.21| 49351.06 84.9 175 3.09] 14186.44 16 1.75 4.78| 11598.54 2.2
1.50 0.20] 41716.68 95,1 1.50 2.12] 11640.40 19 1.50 1.88| 9493.01 2.3
1.25 0.19] 34247.41 105.8 1.25 0.93| 9168.30 2.3 1.25 0.42| 7458.35 2.8
1.00 0.17| 26943.24 117.3 1.00 0.62| 6770.18 3.2 1.00 0.40| 5492.78 1.2
0.75 0.14]| 19843.07 130.1 0.75 0.10] 444245 5.0 0.75 0.35] 3594.54 5.6
0.50 0.10] 12985.81 145.9 0.50 0.10] 2185.73 14 0.50 0.35] 1763.61 7.0
0.25 0.10] 6371.45 164.6 0.25 0.10 0.00 175 0.25 0.35 0.00 8.4
0.00 0.10 0.00 182.5 0.00 0.10 0.00 175 0.00 0.35 0.00 8.4
BASIN H DRAWDOWN BASIN | DRAWDOWN BASIN ] DRAWDOWN
. Total i Total Total
P;Zilt;g 'Ic'iot:: V{?Ub;s_;n Dr?\rdown P;Ziltr;g 'Ic'iot:: V{in bas;n Drawdown sz;iitr;g 'Ic'iot:: V in basin | Drawdown
ime CUFT Time T
(FT) (CFs) (HR) (FT) (CFs) (HR) (FT) (CFS) (cuFT) IIT;?
6.00 134.94) 252535.39 0.0 6.00 110.23| 95980.26 0.0 6.00 113.00| 218837.85 0.0
5.75 112.90)|239899.23 0.0 5.75 89.80| 90784.95 0.0 5.75 92.49|207724.35 0.0
5.50 92.33|227452.50 0.1 5.50 70.96| 85699.29 0.0 5.50 73.57|196762.35 0.1
5.25 73.34|215195.21 0.1 5.25 53.87| 80723.25 0.1 5.25 56.38| 185951.85 0.1
5.00 56.08|203127.34 0.2 5.00 38.72| 75856.86 0.1 5.00 41.14|175291.08 0.2
4.75 40.75|191247.14 0.2 4.75 25.83| 71098.34 0.1 4.75 28.15|164778.25 0.3
4.50 27.65|179552.85 0.3 4.50 15.73| 66445.94 0.2 4.50 17.95/154413.38 0.4
4,25 17.32|168044.46 0.5 4,25 9.94| 61899.64 0.3 1.25 12.05|144196.45 0.6
4.00 11.26|156721.97 0.7 4.00 9.33| 57459.46 0.4 4.00 11.34[134125.71 0.8
3.75 10.31|145583.63 1.0 3.75 8.68| 53123.61 0.5 3.75 10.57(124199.39 1.1
3.50 9.20(134627.67 1.3 3.50 7.96] 48890.32 0.7 3.50 9.74(114417.50 1.3
3.25 7.42|123854.09 1.6 3.25 7.17| 44759.59 0.8 3.25 8.82(104780.03 1.6
3.00 6.04]113262.90 2.1 3.00 6.26] 40731.41 1.0 3.00 7.77| 95285.21 1.9
2.75 5.66|102852.33 2.6 2.75 5.15| 36804.05 1.2 2.75 6.51| 85931.28 2.3
2.50 5.25| 92620.63 3.1 2.50 3.25| 32975.76 1.5 2.50 4.45| 76718.25 2.8
2.25 4.81| 82567.78 3.6 2.25 1.83| 29246.55 1.9 2.25 2.85 67646.10 3.5
2.00 4.32| 72693.80 4.2 2.00 1.61| 25616.41 2.4 2.00 2.42| 58713.08 4.4
1.75 3.76| 62996.92 4.9 1.75 1.34| 22083.57 3.1 1.75 1.89| 49917.44 5.5
1.50 3.09| 53475.38 5.7 1.50 0.93| 18646.25 4.0 1.50 1.09| 41259.16 7.1
1.25 2.12| 44129.17 6.7 1.25 0.42| 15304.45 5.3 1.25 0.09| 32738.25 11.2
1.00 0.93| 34958.30 8.4 1.00 0.40| 12058.18 7.5 1.00 0.07| 24352.94)  39.5
0.75 0.62| 25961.01 11.6 0.75 0.35] 8905.65 9.9 0.75 0.03| 16101.46 87.7
0.50 0.10| 17135.53 18.4 0.50 0.35] 5845.11 12.3 0.50 0.03| 7983.82| 175.0
0.25 0.10| B8481.86 42.8 0.25 0.35| 2876.56 14.6 0.25 0.03 0.00] 260.9
0.00 0.10 0.00 66.7 0.00 0.35 0.00 16.9 0.00 0.03 0.00] 260.9



rrost
Stamp

rrost
Stamp

rrost
Stamp

rrost
Stamp

rrost
Stamp

rrost
Stamp

rrost
Rectangle


POC2

BASIN K DRAWDOWN

Ponding Qout . ] Total
Depth Total "u"[ |(;1Ub f_ls_;n Dra_l'fj.rduwn
ime
(F1) | (cFS) R
4,00 97.37| 39103.69 0.0
3.75 77.37] 35823.55 0.0
3.50 58.98| 32643.64 0.0
3.25 42.34| 29563.95 0.0
3.00 27.68| 26582.59 0.1
2.75 15.29| 23697.66 0.1
2.50 5.72| 20909.17 0.2
2.25 0.48( 18217.10 0.4
2.00 0.47| 15619.56 1.9
1.75 0.45| 13114.65 3.4
1.50 0.44| 10702.36 4.9
1.25 0.42 8382.70 6.4
1.00 0.40( 6153.77 8.0
0.75 0.35| 4013.68 9.5
0.50 0.35 1962.42 11.2
0.25 0.35 0.00 12.7
0.00 0.35 0.00 12.7



rrost
Stamp


POC3

BASIN O-L DRAWDOWN
Total
Ponding | Qout Vin oee
i Drawdown
Depth Total basin Time
FT CFS CUFT
(1) | (ces) | (cuFm) | o
3.00 33.73| 9046.00 0.0
2.75 22.04| 8061.00 0.0
2.50 12.17| 7120.50 0.0
2.25 4.54| 6224.50 0.1
2.00 0.35| 5373.00 0.2
1.75 0.33| 4563.97 0.8
1.50 0.30f 3795.38 LS
1.25 0.27| 3067.22 2.2
1.00 0.24| 2379.50 29
0.75 0.19] 1730.16 3.8
0.50 0.10| 1117.13 5.0
0.25 0.10| 540.41 6.6
0.00 0.10 0.00 8.1
POC 4
BASIN O-M DRAWDOWN
Total
Ponding Qout Vin
Depth Total basin Dm.:r:em
(FT} (CFs) | [CUFT) (HR]
4.00 F1.57]27739.50 0.0
3.75 61.64{25370.50 0.0
3.50 46.99] 23081.50 0.0
3.25 33.73|20872.50 0.0
3.00 22.04|18740.69 0.1
2.75 12.17) 16683.25 0.1
2.50 4.5414700.19 0.2
223 0.35112791.50 0.4
2.00 0.33] 10954.69 9
1.75 0.30] 9187.25 3.4
1.50 0.27] 7489.19 5.1
1.25 0.24] 5860.50 6.8
1.00 0.19] 4298.72 8.9
0.75 0.10] 2801.38 11.8
0.50 0.10{ 1368.47 15.9
0.25 0.10/ 0.00] 19.7
0.00 0.10 0.00] 19.7

BASIN O-N DRAWDOWN

J Total
fetchay | S Vin basin Drawdown

o | o | e Time
(M| (ces) HE)
6.00 94.78 46157.50 0.0
5.75 77.67 43456.84 0.0
5.20 61.75 40829.38 0.0
5.25 47.10 38275.09 0.0
5.00 33.85 35794.00| 0.0
4.75 22.16 33384.38 0.1
4.50 12.29 31044.50 0.1
4.35 4.67 2B774.38 0.2
4.00 0.49 26574.00 0.4
3.75 0.48 24441.59 1.6
3.50 0.46 22375.38 2.9
3.25 0.45 20375.34 4.1
3.00 0.43 18441.50 5.3
275 0.41 16572.06 6.5
2.50 0.39 14765.25 7.8
2.25 0.37 13021.06 5.0
2.00 0.35 11339.50 i0.3
1.75 0.33 9718.78 11.6
1.50 0.30 8157.13 13.0
1.25 0.27 6654.53 14.5
1.00 0.24 5211.00 16.0
0.75 0.19 3824.81 17.5
0.50 0.10 249425 20.5
0.25 0.10 1219.31 241
0.00 0.10 0.00 275




POC5

BASIN O-O DRAWDOWN

BASIN O-P DRAWDOWN

Ponding | Qout Vin DraT\:r:iaci:wn Ponding | Qout Vin DraT\:r:iaci:wn
Depth Total basin Time Depth Total basin Time
(FT) (CFS) | (cUFT) (HR) (FT) (CFs) | (CUFT) (HR)
0.50 0.10| 1000.00 0.0 0.50 0.10| 600.00 0.0
0.45 0.10| 900.00 0.3 0.45 0.10| 540.00 0.2
0.40 0.10| 800.00 0.6 0.40 0.10| 480.00 0.3
0.35 0.10| 700.00 0.8 0.35 0.10 420.00 0.5
0.30 0.10| 600.00 1.1 0.30 0.10| 360.00 0.7
0.25 0.10| 500.00 1.4 0.25 0.10{ 300.00 0.8
0.20 0.10| A400.00 1.7 0.20 0.10| 240.00 1.0
0.15 0.10| 300.00 2.0 0.15 0.10| 180.00 1.2
0.10 0.10| 200.00 2.3 0.10 0.10| 120.00 1.4
0.05 0.10| 100.00 2.5 0.05 0.10 60.00 1.5
0.00 0.10 0.00 2.8 0.00 0.10 0.00 1.7
BASIN O-Q DRAWDOWN BASIN O-R DRAWDOWN
Ponding | Qout | Vin Total Ponding | Qout | Vin Total
. Drawdown . Drawdown
Depth Total basin Time Depth Total basin Time
(FT) (cFs) | (cuFm) (HR) (FT) (cFs) | (cuFm) (HR)
0.50 0.10] 450.00 0.0 0.50 0.10] 450.00 0.0
0.45 0.10] 405.00 0.1 0.45 0.10] 405.00 0.1
0.40 0.10] 360.00 0.3 0.40 0.10] 360.00 0.3
0.35 0.10] 315.00 0.4 0.35 0.10] 315.00 0.4
0.30 0.10] 270.00 0.5 0.30 0.10] 270.00 0.5
0.25 0.10] 225.00 0.6 0.25 0.10] 225.00 0.6
0.20 0.10] 180.00 0.8 0.20 0.10] 180.00 0.8
0.15 0.10] 135.00 0.9 0.15 0.10] 135.00 0.9
0.10 0.10 90.00 1.0 0.10 0.10 90.00 1.0
0.05 0.10 45.00 1.1 0.05 0.10 45.00 1.1
0.00 0.10 0.00 1.3 0.00 0.10 0.00 1.3
BASIN O-5 DRAWDOWN
Ponding Qout Vin Total
. Drawdown
Depth Total basin Time
(FT) (CFs) (CUFT) (HR)
0.50 0.10] 600.00 0.0
0.45 0.10] 540.00 0.2
0.40 0.10] 480.00 0.3
0.35 0.10] 420.00 0.5
0.30 0.10] 360.00 0.7
0.25 0.10] 300.00 0.8
0.20 0.10] 240.00 1.0
0.15 0.10] 180.00 1.2
0.10 0.10] 120.00 1.4
0.05 0.10 60.00 1.5
0.00 0.10 0.00 1.7




BASIN A STAGE STORAGE BASIN A STAGE STORAGE BASIN A STAGE STORAGE
Depth Area | Volume Depth Area Volume Cepth Area violume
(ft) (sq ft) {cu ft) Ift) isq ft) {cu ft) Ift) (sg ft] {cu ft)
0 16410 - 2.35 20470 43,271 4.35 24191 27 886
0.05 15494 823 2.4 20561 44 297 4.4 24287 89,098
01 16578 1,649 2.45 20651 45 327 445 24384 90,315
0.15| 16662 2,480 25 20741 46,362 45| 24481 91,536
0.2 16747 3,316 255] 20832 47,401 455 24577 g2 763
0.25| 16831| 4,155 26| 20922 48,445 46| 24674 93,994
03| 16915 4,439 265 21013 49,493 465| 24770 95,230
0D.35| 169949| 58247 2.7 21105 50,546 47| 24867 96,471
04| 17083 6,699 275 21133 51,604 475| 24964 97,717
oas| 17167 7,555 28| 21284 52,665 48| 25060 98,968
os| 17252| 841s 2.85) 21374 53,732 485| 25157 100,223
055 17338 9280 23| 21464 54,803 49| 25254| 101,483
06l 17420 10149 295 21555 55,878 205| 25350 102748
065 17504 11022 3| 21645/ 56,958 5| 25447| 104,018
07| 17ss8| 11s99 5.05) 21738 58,043 505 25616| 105,295
075| 17672 12,781 5.1 21832) 59,137 51| 25785] 106,580
08| 17756| 13667 5.15] 21935| 60,226 s15| 25954| 107,873
0.85| 17841| 14556 2.2 22019 51,323 52| 26123] 108175
09| 17925| 15451 5.25] 22117 62428 5.25] 26292] 110,488
' ' 33| 232206| 63,536 s3| 26460 111,804
0.95| 18009| 15,349 : :
' 3.35| 223599| 64,649 535 26620] 113,132
1| 1soo3| 17252 - :
' 3.4| 22393] 65,766 sa| 26798 114467
1.05| 18180| 18,158 : :
: 3.45| 22486 66,888 45| 28967| 115812
11| 18267| 19,070 - :
115| 18355 19.985 B B 5.5| 27136| 117,164
: : 355 22673 60,146
12| 1za22] 20905 555 27305| 118525
T25] 1ms29| 2182 3.6] 22765/ 70,282 56| 27474| 119,895
: : 3.65| 22860 71,422
565 27643| 121,273
13| 18615 22,758 3.7] 22933 72,568 s7| 27812 122,659
i SEEIEEE 3.75] 230471 73718 s75| 27981 124054
14 18791} 24628 58| 23140 74,872 5.8 28150 125I45?
1.45| 18878| 25,570 ' :
585 23334 76,032 s8s5| 28318 126,869
15| 189s5| 285,516 3g| 23327 77,196 =5l 2ses7| 128389
155| 19053| 27,467 395 23421 78,364 =os| 2mese| 129717
16| 19140| 28421 4| 23514 79,538 T ossss| 131154
165| 19227| 29381 405 23611 80,716 :
17| 19314| 30344 41| 23707 81,899
175| 19402| 31312 415 23804 83 087
18| 19asa| 32284 42| 23901 84,279
185 19576 33761 425 239497 85,477
1.9 19663 34242 4.3 24094 86,6790
195| 19751| 35,227
2| 19838| 38217
205| 19928| 37211
2.1| 20019| 38210
215| 20109| 39213
22| 20199| 40,221
225| 20200| 41,233
23| 20380| 42250




BASIN B STAGE STORAGE BASIN B STAGE STORAGE BASIN B STAGE STORAGE
Depth Area Volume Depth Area Volume Depth Area velume
ft) | (saft) | (cuft) (] | (saft) | (cufy) (ft) | (saft) | (euft)
0] 17816 - 235 21908 46,621 435| 25615 94,105
005| 17901 893 >al 21993 27 719 44| 25710 95388
Di; 1;3?? ;33 2.45| 22089 48,821 4-:': i:ggz z::;g
02| 18156 3,597 23] 22179 29927 4 55 25997 gglzﬁa
52cl 1maat 507 255 22269 51,039 o eoes Tooocs
03| 18327 5,421 2.6] 22360 32,153 465 26183] 101,875
03| 1maiz 6340 265 22450 53,275 17 2e28e] 103187
04| 18497 7,262 2.7) 22541 24,399 475| 26380| 104,504
0.45| 18582 8,189 275) 22631 25,329 48| 286a76| 105825
05| 18667 5,121 2.8| 22722 26,663 485 26572 107,151
0.55| 18752 10,056 285 22812 57,801 29| 26667| 108482
06| 18838 10,996 20| 22002 58,944 a95| 26763] 100818
0.65| 18923 11,940 295 22993 60,091 5| 2e85a] 111159
0.7| 15008 12,888 3| 23083 51,243 5.05| 26957 112504
075 19093 13,841 305| 23176 62 400 51| 270s5| 113,854
08| 19178 14,798 21| 237809 63 561 si1s| 2715a] 115210
085 19263 15,753 3.15|  23362| 64,726 52| 27252] 116,570
09| 19348 16,724 2o 2328 65897 55| 27350] 117935
09s5| 19434| 17,693 225l 23545 e 53| 27440 119305
1| 19519 18,667 535| 27547| 120680
105| 19807 19,645 3.3] 23642 68,252 sa| 27645] 122,059
11| 19694 20628 335| 23735 69,436 sas| 2774a| 123444
1.15| 19782 21,615 54| 25818 70,625 ss| 27842 124,834
12| 19870 22,606 5.45| 23521 71,819 555 27040| 126,228
1.25) 19958 23,602 3.5| 24014 73,017 ss| 28039 127628
13| 20046 24,602 3.55| 24107 74,220 565 28137| 129032
1.35 20133 25,606 3.6 24200 75,428 57 28335 130441
14| 20221 36,615 365 24293 76,640 575| 28334] 131,856
145| 20309 27,628 37| 24386 77,857 58| 28432 133275
15| 203597 28,646 375 24479 79,079 5.85| 28530 134,699
155) 20485 259,668 3 8 24572 20,305 59| 28628 136,128
16| 20572 30,695 2 85| 24685 81 536 sgs| 28727] 137562
165 20860 31,725 39| 24758 32 772 6| 28825 133,000
17| 20748] 32,761 305 24852 34,012
175| 20836 33,800 A 22025 35257
18| 20924 34844
Tesl i0m1 25893 405 25040 86,507
19| 21099 36,945 21 25136 87,761
Tos| 2115 =500 4.15| 25232 89,020
ST 21275 29064 42| 25327 90,284
05| 213es 20,130 425 25423 91,553
21| 21458 41,201 4.3| 25519 32,827
2.15| 21546 42,276
22| 21637 43,355
225| 21727 44,439
23| 21817 45528




BASIN C STAGE STORAGE BASIN C STAGE STORAGE SASIN C STAGE STORAGE
D'Efi'th I-‘-.re:: VD"—':E Depth Area Volume ﬁﬁ
- 0 isquDL-E “ ] (£t (s ft) {cu fi (ft) (sq ft) fcu ft)
005 15128 754 235 18996 39,938 4.35| 22608 81,499
51l 15210 1513 24| 19083 40,890 w2l 2270 -
015 15237 2,275 245 L/L LAY 2a5| 22795| 83769
0.2 15374 3042 2.5 192549 42 208 - -
025| 1s458| 3,813 255 10347 43773 25| 22883| B4312
03| 15537 A SRR 56l 1ga3s 22 742 455| 22883 86,058
0.35| 15619 5,366 765] 19522 45 716 4.6 23077 87,210
0.4 15701 2,149 77 19610 46 594 4 B5 23170 88,366
D';: 1:;:2 ??2; 275| 19698 47,677 47| 23264| B9,527
Doc eoas 8:523 78 19786 48 664 475 23358 g0 692
06 16029 3322 785 19874 49 556 4.8 23451 91 863
0.65 16111 10:125 74 19951 50,652 4 85 23545 03,038
07| 18193 10,934 2495 20049 51,652 4.9 23639 94,217
0.75 16275 11,745 3 20137 52,657 4495 23733 05 401
0.8 16356| 12,561 305| 20228 53,666 5| 23826 96,590
0.85] 16438 135,381 31| 20319| 54,679 5.05| 23923 97,784
DF;E 1:232 Ezgg 315 20400| 55697 51| 24019| o9s983
| 1668a] 15865 3.2| 20500 56,720 5.15| 24116| 100,186
105| 16763 16,701 3.25] 20551 57,747 5.2| 24213 101,394
11| 1sss4| 17542 3.3)] 20682 58,779 5.25| 24309| 102,607
115 16939| 18387 3.35| 20772 59,816 5.3| 24406| 103,825
12 17023 19,236 3.4 20863 B0,857 5 35 24503 105,048
125 17108) 20,083 3.45| 20954| 61,802 54| 24500] 106276
LSl 798 2094 55| 21045] 62,357 5.45| 24696| 107,508
1-13i 1:;;2 iggi 355| 21135 64,006 e Ry— 1DEI?-'-1-5
1.45 17448 23545 5.6 21228 65,065 555 24889 109 987
15| 17533| 24,419 565 21317] 66,123 56| 24086 111,234
1.55] 17617] 25,238 3.7 21408 67,197 5.65| 25083 112486
16 17702 26181 375 214498 68,270 =7 25179 113742
1.65 17787 27 088 38 21589 o9, 347
o 17872 27960 85| 21680 20,429 575| 25276| 115,004
175 17957] 28855 39| 21771 71515 5.8| 25372 116,270
1.8 18042 29755 395 31867 72 606 5.85 25489 117,541
185 18126] 30,659 2 21352 2970 59| 25566 118,817
19| 18211] 31,568 205| 22028 22 801 595| 25662 120,097
1495 18296 32481 5 35759 171 383
o[ 18381 33398 41| 22140 75,906 :
205| 18459 34,319 4.15) 22233 77,015
21 18557 35,244 4.2 22327 78,129
2.15 18644 36,174 425 22421 79 248
22| 18732| 37,109 43| 22514 80,371
2.25 18820 38,048
2.3 18908 38,991



rrost
Rectangle


BASIN D STAGE STORAGE

BASIN D 5STAGE STORAGE

BASIN D STAGE STORAGE

Depth Area Volume

(ft) (=g ft) {cu ft)

o 14725 -
005 14807 738
0.1 14889 1,431
0.15 14971 2,227
0.2 15052 2,978
0.25 15134 3,732
03 15216 4491
0.35 152498 5,254
0.4 15380 6,021
045 15462 6,792
05 15544 7,567
055 15626 8,346
06 15707 9,130
0.B5 157849 9917
0.7 15871 10,709
075 15953 11,504
0.8 16035 12304
0.85 16117 13,108
09 161949 13916
095 16280 14 728
1 16362 15544
1.05 16447 16,364
11 16532 17,188
1.15 16617 18,017
1.2 16702 13,850
1.25 16786 19 687
13 16871 20,529
1.35 16956 21374
14 17041 22224
1.45 17126 23,078
15 17210 23937
155 172485 24 799
16 17380 25,6606
1.65 17465 26,537
17 17550 27,413
175 17635 28,292
18 177149 29176
1.85 17804 30,004
145 178849 30,957
145 17674 31,853
2 18059 32,754
2.05 19137 33 684
21 20216 34 668
215 21294 35,706

Depth Area Volume Depth Ares Volume
Ift) [sq ft) lcu ft) (ft) (sq ft) (cu ft)
22| 22372 56,797 a35| 22284 99,910
2.25| 23451 37,943 24l 22377 101,026
23] 24519 39,142 445| 22471 102,148
235 25608 40,396 2| 22ses 103273
24| 26686 11,793 455| 22658 104,404
2.45| 27765 43,064
46| 22752 105,539
25| 28843 44 480
55| 29922 25 oag 465| 22846 106,679
&l 31000 7472 47| 22939 107,824
~es| 32079 23,045 475| 23033 108,973
22| 33157 50680 48| 23127 110,127
5 75| 32239 52 368 4.85| 23220 111,286
sl 35312 54103 49| 23314 112,449
285 36392 55,896 4.95] 23408 113,617
29| 37471 57,742 3| 23502 114,790
>05| 38549 5o 543 5.05| 23598 115,967
3| 30828 51597 5.1| 23695 117,150
3.05| 38728 63,556 2.15| 23751 118,337
31 378728 65,470 5.2 23888 115,529
3.15| 3p928 67,339 5.25| 23885 120,726
32 36028 69 163 53 24081 121,927
3.25| 35128 70,942 5.35| 24178 123,134
33| 34228 72,676 54| 24275 124,345
3.35| 33328 74,364 $.45| 24371 125,561
3.4| 32428 76,008 55| 24468 126,782
3.45| 31528 77,607 555 24564 128,008
35| 30628 79,161 56| 24661 179,239
355 29728 80,670 5.65| 24758 130,474
36| 28828 82,134 57| 24854 131,715
3.65| 27928 83,553 575 245851 132,960
3.7 27018 B4,327 5.8| 25048 134,210
3.75| 26128 86,256 585 25144 135,464
38| 25228 87,340 59| 25241 136,724
585 24338 88,778 595| 25337| 137,988
3.9 23428 89,972 el 25234 130 258
3.95| 22528 91,121
4| 21628 92,225
405 21722 93,309
41| 21815 94,397
415 21909 95,420
42| 22003 96,588
425 22096 97,691
43| 22190 98,798



rrost
Stamp


BASI

N E STAGE STORAGE

Depth Area Valume

(ft) (sq ft) {cu ft)

O 25000 -
0.05 25194 1,255
0.1 25389 2,519
0.15 25583 3,794
0.2 25777 5,078
0.25 25972 5,371
0.3 26166 7,675
0.35 26360 3,988
0.4 26555 10,311
0.45 26749 11 644
0.5 26943 12986
0.55 27138 14 338
0.6 27332 15,700
0.65 27526 17,071
0.7 27721 18,452
0.75 27915 19,843
0.8 28109 21,244
0.85 28304 22,654
0.9 28498 24074
095 28692 25,504
1 28886 26,943
1.05 29019 28,391
11 29151 29,845
1.15 29283 31,306
1.2 29415 32,773
1.25 29547 34 247
1.3 29679 35,728
1.35 29811 37,215
1.4 29943 38,709
145 30075 40,210
15 30207 41,717
155 30339 43,230
16 30471 44 751
165 30604 46,277
1.7 30736 47,811
175 30868 49 351
1.8 31000 50,895
1.85 31132 52,451
19 31264 54011
195 31396 55,577
2 31528 57,151
205 31663 58,730
21 31798 60,317
215 31933 61,910

| BASIN ESTAGE STORAGE | BASIN E STAGE STORAGE
Depth Area Volume Depth Area Volume
(ft) (sq ft) (cu ft) (Ft) (sq ft) (cu ft)
2.2) 32068 63,510 4.35| 37966 138,748
2.25| 32203 65,117 44| 38107 140,650
23] 32338 66,730 445 38248 142,559
2.35 32473 68,351 45 38388 144 475
2.4 32608 69,978 455| 38529 146,358
245 32742 71,611 45 38670 148 328
2.5 32877 73,252 465 38810 150,265
2.55 33012 74,899 4.7 35951 152,208
2.6 33147 76,553 475 39091 154 160
2.65 33282 78,214 4.8 39232 156,118
2.7 33417 79,881 485 39373 158,083
2.75 33552 81,556 49 39513 160,055
2.8 33687 83,237 495 39654 162,034
285 33822 84 924 5 39795 164,021
248 334957 86,619 505 309338 166,014
285 34092 88,320 51 40082 168,014
3 34227 90,025 5.15 40225 170,022
3.05 34364 91,743 52 403638 172,037
3.1 34502 93,464 525 40512 174,059
3.15 34640 95,193 5.3 40655 176,088
3.2 34773 095,928 5.35 40799 178,124
3.25 34915 98,671 54| 40942 180,168
3.3 35053 100,420 5.45 41086 182,219
3.35 35191 102,176 5.5 41229 184,277
3.4 35329 103,939 555 41375 186,342
3.45 35467 105,709 3.6 41516 186,414
3.5 35604 107 486 565 41660 190,493
355 357432 109 269 57 418035 192 580
3.6 35R80 111 060 5.75 41947 194,674
3.65 36013 112 857 5.8 42080 186,774
37 35155 114 662 585 42234 198,883
3.75| 36293 116,473 59| 42377 200,998
32 35431 118 791 585 42521 203,120
3.85| 36569 120,116 6| 42664 205,250
349 36707 121948
385 36844 123 787
4 36982 125632
4.05 37123 127,485
41 37263 129,345
415 37404 131,211
4.2 37545 133 085
425 37885 134 966
4.3 37826 136,853



rrost
Stamp


BASIN F STAGE STORAGE
Depth Area Volume

(ft) (sq ft) (cu ft)
465 14370 52,841
4.7 14438 53,661
475 14506 54,384
4.8 14574 55,111
4.85 14642 55,842
49 14710 56,576
495 147749 57,313
5 14847 58,053
5.05 145918 58,798
5.1 14939 589,545
5.15 15060 60,296
5.2 15130 61,051
5.25 15201 61,809
5.3 15272 62,571
5.35 15343 863,337
5.4 15414 64,106
5.45 15485 64,878
55 15556 65,654
5.55 15827 Bb,434
5.6 15698 67,217
565 157658 63,004
5.7 15840 63,794
575 15911 69,588
5.8 15982 70,385
5.85 16053 71,186
559 16124 71,990
5.895 16195 72,798
B 16266 73,610

BASIN F STAGE STORAGE BASIN F STAGE STORAGE
Depth Area Volume Depth Area Volume
() (=g ft) (cu ft) (ft) isq ft) (cu ft)

0 8601 - 235 11367 23,404
0.05 BE58E 431 24| 11429 23,974
0.1 8715 866 245 11492 24,547
0.15 8771 1,303 25| 11554 25,123
0.2 BEIE 1,743 255 11617 25,702
0.25 BEBS 2,186 26| 11679 26,285
0.3 8942 2,631 265 11742 26,870
0.35 8099 3,080 27| 11804 27,459
0.4 9055 3,531 275 11866 28,051
0.45 9112 3,985 28| 11929 28,646
0.5 9169 4,442 285 11991 29,244
0.55 9226 4,902 29| 12054 29,845
0.6 9283 5,365 295 12116 30,449
0.65 9339 5,831 3| 12179 31,056
0.7 9396 6,299 3.05| 12244 31,667
0.75 9453 6,770 3.1 12309 32,281
0.8 9510 7,244 315 12375 32,898
0.85 9567 7,721 32| 12440 33,518
0.9 9623 8,201 3.25| 12505 34,142
0.95 5680 B,683 33| 12570 34,769

1 9737 9,169 3.35| 12636 35,399
1.05 a797 8,657 34| 12701 36,032
11 9856 10,149 3.45| 12766 36,669
115 9915 10,643 35| 12832 37,309
12 9375 11,140 3.55| 12897 37,952
1.25 10035 11 640 35 1209532 38.599
1.3] 10035 12,144 3.65| 13027 39,248
1.35 10154 12 650 37 130093 39901
14| 10214 13,153 3.75| 13158 40,558
145 10274 13,671 28| 13273 41217
15) 10333 14,186 3.85| 13289 41,880
155] 10533 14,705 39| 13354 42,546
16] 10453 15,226 395 13419 43,215
1.65| 10512 15,750 2l 13484 23 538
17{ 10572 16,277 405 13553 44,564
1.75| 10631 16,807 21| 13621 25243
18] 10651 17,240 415| 13689 45,926
1.85| 10751 17,876 12| 13757 26612
13| 10810 18415 425 13825 47,302
135] 10870 18357 43| 13893 47,995

2| 10930 13,502 435 13961 48,691
205] 10937 20,050 44| 14029 49,391
21 11055 20,601 445 14097 50,094
215 11117 21,156 2o 121ec 50,800
22| 11178 21,713 455 14234 51,510
225| 11242 22,274 46| 14302 52,224
23| 11304 22,837



rrost
Stamp

rrost
Stamp

rrost
Stamp


BASIN G STAGE STORAGE

BASIN G STAGE STORAGE

BASIN G STAGE STORAGE

Depth Area Volume Depth Area Volume Depth Area Volume
(ft) (sq ft) (cu ft) (ft) (sq ft) (cu ft) (Ft) (sq ft) (cu ft)
0] 6920 - 2.2 9369 17,872 435| 79706 122,950
005] 6974 347 2.25| 9428 18,342 a4 74565 126,807
O.l] 7028 637 2.3| 9488 18,815 a45| 69424 130,407
015 7081 1,050 2.35| 9543 19,251 45| 64283 133,750
021 7155 1,406 2.4| 9607 19,770 455 59142 136,835
Dj: :;i: ;Ei 245 9667 20,252 46| 54001 139,664
TS e 225': g:z: i"-;zi a65| asss0| 142,235
' : 47| 43719 144,550
0.4 7351 2,854 2.6 9845 21,715
05| 7202 3223 el a00s 2708 475| 38578 146,607
25| 7asa 3 595 > oocs 22700 48| 33437 148,408
05s| 7512 3 063 == Tooas 23205 485 28296 149,951
06l 7586 2345 8l 10083 23708 48| 23155 151,257
065 7620 4725 85| 10123 EIY 4595| 18014 152,267
07| 7674 5,108 -ol 10202 22722 5| 12873 153,039
07s| 7728 5,493 o:l 10262 35234 505| 12941 153,684
08| 7781 5,881 2 10322 35 723 51| 13009 154,333
0.85| 7835 6,271 =05 15550 26 396 515| 13077 154,985
29 7889 6,664 3.1] 20859 27,307 52| 13145| 155,641
0.95| 7943 7.060 3.15| 26127 28,482 2.25] 13314 156,300
L 7957 7,458 3.2| 31396 29,920 53| 13282 156,962
105] 8054 7,860 3.25| 36664 31602 535| 13350 157,628
11 8110 8264 33| 41933 33 587 54| 13418| 158297
Lis| 8167 8,671 335 47202 35,815 5.45| 13486 158,969
1.2) 8224 9,080 3.4| 52470 38,307 55| 13554 159,645
1.25] 8280 9,493 3.45| 57739 41,062 555 13622 160,325
1.3 8337 2,908 35| 63007 44 081 5.6 13690 161,008
135 8304 10,327 :
T4l maso 10748 3.55| 68276 47,363 565 13758 161,694
145 2507 11172 3.6| 73544 50,508 57| 13826 162,383
15 2564 11,599 5.65] 78813 54,717 575| 13894 163,076
155| 8621 12 028 5.7| 84082 58,783 5.8| 13962 163,773
16| =677 12,461 5.75] 89350 63,125 585 14030| 164,473
165 8734 12 896 3.8| 94619 67,734 55| 14098 165,176
17| =&791 13,334 5.85| O9BE7 72,587 595 14166 165,882
175 8847 13,775 53| 105156 77,713 56| 1423a3] 165592
1al o0z 18315 395 110424 83,103
185 8961 14,665 4| 115693 88,756
1ol o017 15115 405| 110552 94,412
Tos|  sova 15567 41| 105411 99,811
S 511 16.022 415| 100270 104,953
205l 9150 16 480 42| 95129 109,838
71 g350 16,941 425 9988 114 466
215| 9309 17,405 43| 84847 118,837



rrost
Stamp

rrost
Stamp

rrost
Stamp


BASIN H STAGE STORAGE

BASIN H STAGE STORAGE

BASIN H STAGE STORAGE

Depth Area Volume

(ft) (sq ft) (cu ft)

0 33584 -
0.05 33721 1683
0.1 33859 3372
0.15 33996 5068
0.2 34134 6,772
0.25 34271 8482
0.3 34409 10,1599
0.35 34546 11923
0.4 34683 13,653
0.45 34821 15,381
0.5 34958 17,136
0.55 35096 18,887
0.6 35233 20,645
0.65 35371 22,410
0.7 35508 24 182
0.75 35646 25,961
0.8 35783 27,747
0.85 35920 29,5349
09 36058 31,339
095 36195 33145
1 36333 34 958
1.05 36473 36,778
11 36613 38,606
115 36754 40 440
1.2 36894 42 281
125 37034 44 129
13 37174 45 984
135 37315 47,847
14 37455 49 716
1.45 37585 51,592
15 37736 53,475
155 37876 55,266
16 38016 57,263
165 38156 58,167
17 38297 61,0749
175 38437 62,997
138 38577 64922
1.85 38717 BE, 855
19 38858 B8, 794
185 35998 70,740
2 39138 72 694
2.05 392581 74 654
2.1 39424 70,622
2.15 39567 78,597

Depth Area Volume Depth | Area Volume
(f) | (sqft) | (euft) () | (saft) | (cuft)
S5l 39711 20,579 4.35] 45959 172,626
44| 46108 174,927
2.25| 35854 82,568 4.45] 46257 177,236
23| 39397 84,564 45| 46405 179,553
235 40140 86,567 455 46554] 181,877
24| 40283 88,578 46| 46703 184,208
2,45 40426 90,596 4.65| 46852 186,547
2.5| 40569 92,621 47| 47000 188,893
255 40712 94,653 475 47149 191,247
2.6 AQBRSS 96,692 4.8 47298 193,608
2.65] 40998 98,738 4.85] 47446] 195977
27| 41141 100,792 439 475951 198,353
495 47744 200,736
2.75| 41285 102,852 s 27893 203 127
2.8 41478 104,920 5.05| 48044| 205,526
2.85| 41571 106,995 c1| 28196 207,932
2.9 41714 109,077 5.15| 48347 210,345
2.95| 41857 111,166 5.2| 48499 212,766
3| 42000 113,263 5.25| 48650 215,195
3.05| 42146 115,367 5.3| 48802 217,632
31| 42292 117,477 5.35] 48953 220,075
3.15| 42438 119,596 51‘51 jg;g? iiig:;
3.2| 42584 121,721 5.5 49408 227,453
3.25| 42730 125,854 5.55| 49560 229,927
3.3 42875 125,394 56| 49711 232,408
3.35| 45021 128,142 5.65| 49863 234,898
3.4 43167 130,296 57| s0014 237,395
3.45| 43313 132,458 5.75| 50166 239,899
3.5 43459 134,628 5.8 50317 242411
3.55| 43605 136,804 5.85| 50463 244,931
3.6| 43751 138,988 59| 50620] 247,458
5.95] 50772 249,993
3:? ﬁ?}i; ij;'gg 6| 50924 252,535
3.75| 44189 145,584
3.8| 44335 147,797
3.85| 44480 150,017
3.9 44626 152,245
3.95| 44772 154,480
4| 44918 156,722
4.05| 45067 158,972
41| 45216 161,229
4.15| 45364 163,493
42| 45513 165,765
4.25| 45662 168,044
43| 45810 170,331



rrost
Rectangle


BASIM | STAGE STORAGE

Depth Area Volume

(ft) (sq ft) (cu ft)

o 11322 -
0.05 11396 568
0.1 11469 1,140
0.15 11543 1,715
0.2 11617 2,294
0.25 11690 2877
0.3 11764 3,463
0.35 11837 4053
0.4 11911 4 647
0.45 11585 5,244
05 12058 5,845
0.55 12132 6,450
0.6 12205 7,058
0.65 12279 7,670
0.7 12353 8,286
075 12426 28,906
0.8 12500 0529
0.85 12573 10,156
049 12647 10,786
0a5 12720 11,420
1 12794 12058
1.05 12870 12,700
11 12947 13,345
1.15 13023 13994
12 13100 14 648
125 13176 15,304
13 13253 158965
135 13329 16,630
14 13405 17,298
145 13482 17,970
15 13558 18,646
155 13635 19326
16 13711 20,010
165 13787 20,697
17 13864 21,388
175 13940 22084
18 14017 22782
1.85 14083 23,485
114 14170 24192
1485 142456 24 902
2 14322 25616
2.05 14402 26,335
21 14481 27,057
2.15 14560 27,783

BASIN | STAGE STORAGE BASIN | STAGE STORAGE
Depth Area Volume Depth | Area Volume
() Isq ft) {cu ft)
[ft) [=q ft] [cu ) 435] 18143 63,705
2.2 14639 28,513 a4| 18338 54 515
325| 14719 79 247 4.45| 18313 65,528
23| 14798 259,984 45) 18397 56,446
: 455| 18482 67,368
2.35 14877 30,726 16 18567 68204
2.4 14956 31,472 465 18652 69,225
2.45 15036 32,222 4.7 18737 70,159
55| 15115 32 976 47s| 18822 71,008
28| 18907 72,042
2.55 15194 33,733 185 18992 72 989
2.5 15274 34 495 49 19077 73041
265 15353 35 261 495| 19161 74,397
2.7| 15432 36,030 2| 19246 75857
505| 19334 76,821
2.75 15511 36 804 =1| 19222 77 790
2.8 155351 37,582 5.15| 19500 78,764
2.85 15670 38,363 5.2 19597 79,741
7 g 15749 39 149 525 19885 BO 723
53| 19773 81,710
235] 15828 59,938 535| 19860 82,701
3| 15508 40,731 54| 19048 83,606
3.05 15990 41 529 5.45 20036 84,695
31| 16072 42,330 55| 20123| 85,698
555| 20211 86,708
3.15 16154 43 136 _— 50295 27720
3.2 16236 43,946 565 20387 88,738
3.25 168318 44 Fe0 57 20474 80,759
35 16400 45 578 575 20562 00,785
3.35| 16482 46,400 28] 20650 91,815
5.85| 20737 92,850
3.45 16646 48 056 5o5| 20013 g4,932
35 16728 48 890 6 21001 85,580
3.55 16810 49 7249
3.6 16892 50,571
3.65 16974 51,418
3.7 17056 52,2649
3.75 17138 53,124
3.8 17220 53,983
3.85 17302 54 846
319 17384 55,713
3.95 17466 56,584
4 175449 57,4549
4.05 17633 58,339
41 17718 59 223
4.15| 17803 60,111
4.2 17888 61,003
425 17973 &l 900
4.3 18058 o2, 800



rrost
Stamp

rrost
Rectangle

rrost
Stamp

rrost
Stamp

rrost
Rectangle


BASIN J STAGE STORAGE

BASIN J STAGE STORAGE

BASIN J STAGE STORAGE

Depth Area Volume Depth Area Volume Depth Area Volume
(ft) (sq ft) (cu fi) (ft) (sq ft) (cu fi) (ft) (sq ft) (cu ft)
0| 31668 - 2.15| 36345 73,072 43| 41282 156,475
0.05| 31775 1,586 2.2| 36458 74,893 4.35| 41400| 158,542
0.1| 31882 3,177 2.25| 36570 76,718 4.4] 41519] 160,615
0.15| 31989 4,774 2.3 36683 78,550 ‘T: Egg; i:i??:
0.2| 32096 6,376 2.35| 36796 80,387 255 21874 166863
0.25| 32203 7,984 2.4| 36909 82,229 26| 21992] 168066
0.3 32310 9,597 2.45 37021 84,077 A.65 42110 171,068
0.35| 32417 11,215 25| 37134 85,931 47| 42220 173,177
0.4| 32524 12,838 2.55| 37247 87,791 475 423a7] 175,291
0.45| 32631 14,467 2.6| 37359 89,656 4.8 424e6| 177,411
0.5 37738 16,101 2.65 37472 91,527 4.85 42584 179,538
0.55] 32845 17,741 2.7| 37585 93,403 4‘;2 E;gi i:;:gg
0.6| 32952 19,386 2.75| 37697 95,285 el 42035 185952
0.65| 33059 21,036 2.8 37810 97,173 505 41605 188,065
0.7| 33167 22,692 2.85| 37923 93,066 5.1 40272 190,112
0.75 33274 24,353 2.9 38036 100,965 5.15| 38938 192,093
0.8 33381 26,019 2.95 38148 102,870 5.2 37604 194,006
0.85 33488 27,691 3 38261 104,780 5.25 36271 195,853
0.9/ 33595 29,368 3.05| 38377 106,696 5.3| 34937| 157,633
0.95 33702 31,050 3.1 38497 108,618 5.35 33603 199,347
1 33809 37 738 3.15| 38608| 110,545 >4 32270] 200,994
: 5.45 30936 202,574
1.05) 33915 34,431 3.2 S8723| 112,478 5.5]  29602] 204,087
1.1| 34029 36,130 5.25| 38839] 114,417 555 28269 205,534
1.15| 34139 37,834 3.3] 38954] 116,362 5.6| 26935 206,914
12| 34248 39,544 3.35| 39070| 118,313 5.65 25601 208,227
1.25|  34358) 41,259 3.4| 39185| 120,269 5-7| 24268 209,474
1.3 34468 42,980 3.45 39301 122,231 5.75 22934 210,654
T35 32578 12 706 35| 39416| 124,199 5.8]  21600] 211,768
d 5.85 20267 212,814
1.4 34688 46,438 3.55 39532 126,173 cg 18933 213701
1.45] 34758 48,175 3-6] 39648] 128,153 5.95| 17599] 214,707
15| 34908] 49,917 3.65| 39763] 130,138 6] _16266] 215554
1.55] 35018 51,666 3.7| 39879 132,123
16l 35128 53,419 3.75| 39994| 134,126
1.65| 35238 55,178 3.8] 40110] 136,128
17| 35347 56,943 3.85| 40225 138,137
1.75] 35457 58,713 3.9] 40341 140,151
18| 35587 50,489 3.95| 40456 142,171
1.85] 35677 62,270 4] 40572) 144,196
19| 35787 64,056 405 40690 146,228
195] 35897 65,849 4.1| 40809 148,265
2| 36007 67,646 415 40927 150,309
205 36120 69,449 42| 41045 152,358
T 71,258 4.25| 41164| 154,413
515|  3g3at 73,072 43| 41282 156,475



rrost
Rectangle

rrost
Stamp

rrost
Rectangle

rrost
Rectangle

rrost
Rectangle

rrost
Rectangle

rrost
Stamp

rrost
Rectangle

rrost
Rectangle


BASI

W K STAGE STORAGE

BASIN K STAGE STORAGE
Depth Area Volume

(ft) (sq ft) (cu ft)
2.15 10807 19821
2.2 10884 20,363
2.25 10961 20,909
2.3 11038 21,459
2.35 11115 22013
2.4 11193 22571
2.45 11270 23,132
2.5 11347 23,698
255 11424 24 267
2.6 11501 24 840
2.65 11578 25417
2.7 11655 25,9935
2.75 11733 26,583
2.8 11810 27,171
2.85 11887 27,764
29 11964 28,360
2.85 12041 28,960
3 12118 29564
3.05 12198 30,172
3.1 12279 30,784
3.15 123589 31,400
3.2 12439 32,020
3.25 12519 32,644
3.3 12599 33,272
3.35 12680 33,904
3.4 12760 34,540
3.45 12840 35,180
3.5 12920 35,824
3.55 13000 36,472
3.6 13080 37124
3.65 13161 37,780
3.7 13241 38,440
3.75 13321 39,104
3.8 13401 39772
3.85 13481 40,444
3.9 13562 41120
3.85 13642 41 800
4 13722 42 484

Depth Area Volume

(ft) (sq ft) (cu ft)

0 7672 -
0.05 7743 385
0.1 7814 774
0.15 7885 1,167
0.2 7956 1,563
0.25 BO27 1,962
0.3 80498 2,366
0.35 8169 2,772
0.4 8241 3,183
0.45 8312 3,596
0.5 B3B3 4014
0.55 8454 4 435
0.6 8525 4 859
0.65 8596 5,287
0.7 Ba6T 5,719
0.75 8738 5,154
0.8 8809 6,592
0.85 8880 7,035
04 8951 7,480
0.95 Q022 7,930
1 a0a3 8,383
105 9168 8,839
11 9242 0,299
1.15 8316 9,763
12 9390 10,231
125 9464 10,702
13 9538 11177
1.35 = e 11,656
14 SBBb 12,139
145 a7el 12,625
15 9834 13,115
1.55 849049 13,608
16 9983 14 106
165 10057 14,606
17 10131 15,111
175 10205 15,620
18 102749 16,132
1.85 10353 16,647
19 10427 17,167
195 10501 17,690
2 10575 18,217
205 10653 18,748
2.1 10730 19,282
2.15 10807 19,821



rrost
Rectangle


BASIN O-L STAGE STORAGE

BASIN O-M STAGE STORAGE

BASIN O-M STAGE STORAGE

Depth Area Valume

Ift) Isq ft) fcu ft)
255 8141| 17,085
2.6 8200| 17,497
265 8260| 17,909
2.7 8319| 18,323
275 8379| 18,741
2.8 8438 19,161
285 8498 19,584
2.9 8557 20,011
2495 8617 20440
3 8676| 20,873
3.05 8740| 21,308
31 8804| 21,747
3.15 B8B68| 22,188
3.2 8932| 22,633
3.25 89965 23,082
3.3 9080| 23,533
335 9124| 23988
3.4 9138| 24,445
345 9252| 24906
3.5 9315| 25,371
355 9330| 25,838
3.6 9444| 26,305
365 9508| 26,782
3.7 9572| 27,255
375 9636| 27,740
3.8 9700| 28,223
3.85 9764| 23710
3.9 9828 29,195
3485 9B892| 29,692
4 9956| 30,185

Depth Area Valume
Ift) Isq ft) fcu ft)
] 5345 -
0.05 5397 269
01 5448 540
0.15 5500 813
02 5551 1,080
0.25 5603 1,368
03 5654 1,650
0.35 5706 1,934
04 5757 2,220
0.45 5805 2,510
05 5861 2,801
0.55 5912 3,096
0.6 5964 3,393
0.65 6015 3,692
07 6067 3,994
0.75 56118 4,299
038 6170 4 606
0.85 6221 4916
09 6273 5228
0.95 6324 5,543
1 6376 5,861
1.05 5432 6,181
11 6437 6,504
1.15 56543 6,829
12 6598 7,158
1.25 6654 7,489
13 6709 7,823
1.35 6765 8,160
14 6820 3,500
1.45 BE7E 3,842
15 6931 9,187
1.55 5987 9,535
16 7042 9,886
1.65 7098 10,235
17 7153| 10,596
175 7209| 10,955
18 7264| 11317
1.85 7320 11,681
19 7375| 12,048
195 7431| 12,415
2 7486| 12,792
2.05 7546| 13,187
21 7605 13,546
2.15 7665| 13,928
22 7724| 14313
2.25 7784 14700
23 7843| 15091
2.35 7903| 15484
24 7962 15881
2.45 8022| 16,281
25 8081| 16,683

Depth Area Volume
(ft (sqft) | (cuft)

0 2089 -
0.05 2118 105
0.1 2147 212
0.15 2176 320
0.2 2205 429
0.25 2234 540
0.3 2263 653
0.35 2292 767
0.4 2321 882
0.45 2350 999
0.5 2380 1,117
0.55 2409 1,237
0.6 2438 1,358
0.65 2467 1,481
0.7 2496 1,605
0.75 2525 1,730
0.8 2554 1,857
0.85 2583 1,986
0.9 2612 2,115
0.95 2641 2,247
1 2670 2,380
1.05 2702 2,514
1.1 2735 2,650
1.15 2767 2,787
1.2 2799 2,926
1.25 2832| 3,067
1.3 2864| 3,210
1.35 2896| 3,354
1.4 2929| 3,499
1.45 2961 3,647
15 2994| 3,795
1.55 3026| 3,946
1.6 3058| 4,098
1.65 3091| 4,252
1.7 3123 4,407
1.75 3155 4,564
1.8 3188| 4,723
1.85 3220 4,883
1.9 3252| 5,045
1.95 3285 5,208
2 3317| 5,373
2.05 3353| 5,540
2.1 3388 5,708
2.15 3424 5,879
2.2 3459 6,051
2.25 3495 6,225
2.3 3531 6,400
2.35 3566 6,578
2.4 3602 6,757
2.45 3637 6,938
2.5 3673 7,121
2.55 3709 7,305
2.6 3744 7,491
2.65 3780 7,679
2.7 3815 7,869
2.75 3851 8,061
2.8 3887| 8,254
2.85 3922| 8,450
2.9 3958| 8,647
2.95 3993| 8,845
3 4029| 9,046




BASIN O-N STAGE STORAGE

BASIN O-N STAGE STORAGE

BASIN O-N STAGE STORAGE

Depth Area Volume

(ft) (sq ft) lcu ft)
5.05 9837| 36,284
51 9885| 36,778
5.15 9954| 37,274
52 10012 37,773
5.25 10071 38,275
53 10129| 38780
5.35 10188| 39,283
54 10246| 39,799
5.45 10305| 40,313
55 10364| 40,829
5.55 10422| 41,349
56 10481| 41872
5.65 10539| 42397
57 10598| 42925
5.75 10656| 43 457
58 10715| 43991
5.85 10773 44528
5959 10832| 45,0638
5.95 10890| 45612
5 10949| 46,1538

Depth Area Valume
Ift) (sq ft) {cu ft)
o 4766 -
0.05 4811 239
0.1 4855 481
0.15 4900 725
0.2 4944 971
0.25 4989 1,219
0.3 5033 1,470
0.35 5078 1725
0.4 5122 1,978
0.45 5167 2,235
0.5 5211 2,494
0.55 5256 2,756
0.6 5300 3,020
0.65 5345 3,286
0.7 5389 3,554
0.75 5434 3,825
0.5 5478 4,098
0.85 5523 4373
049 5567 4 650
0495 5612 4929
1 5656 5211
1.05 5703 5,495
11 5751 5781
1.15 5708 65,070
1.2 5845 5,361
1.25 5892 5,655
1.3 5940 5,950
1.35 5937 7,248
14 6034 7,549
1.45 6081 7,852
15 6129 8157
1.55 6176 8,465
1.6 6223 8,775
1.65 6270 9,087
17 6318 9,402
175 B365 9719
1.8 6412 10038
1.85 6459 10,360
149 6507 10634
1495 6554 11011
2 6B01| 11 340
2.05 6651 11671
2.1 6701 12005
2.15 6751 12341
2.2 6801 12630
2.25 6852 13021
23 6902 13 385
2.35 6952 13,711
2.4 7002 14,060
2.45 7052 14411
25 7102 14765

Depth Area Volume

(ft) (sqft] | (cuft]
2.55 7152 15,122
2.6 7202| 15,480
2.65 7252| 15,842
2.7 7302| 16,206
2.75 7353| 18,572
2.8 7403 16,941
2.85 7453 17,312
2.9 7503| 17,686
2.95 7553 18,063
3 7603 18,442
3.05 7656| 18,823
31 7709| 19207
3.15 7762| 19554
3.2 7815| 19983
3.25 7868 20,375
3.3 7921| 20,770
3.35 7974 21,167
3.4 8027| 21,567
3.45 8080| 21,570
35 8133| 22,375
3.55 8185| 22,783
3.6 8238| 23,194
3.65 8291| 23,607
3.7 8344 24,023
375 8397 24,4432
38 8450| 24863
3.85 8503| 25,287
3.9 8556| 25,713
3.95 8609| 26,142
4 8662| 26,574
4.05 8718| 27,008
41 B774| 27448
415 8829| 27,886
4.2 8885| 28,329
4.25 8941| 28,774
4.3 8997 29,223
4.35 9053| 29,674
4.4 9108| 30128
4.45 9164| 30,585
45 9220| 31,045
4.55 9276| 31,507
4.6 9332| 31,972
4.65 9387| 32,440
4.7 9443 32911
475 94599| 33384
48 9555| 33,861
4.85 9611 34,340
4.9 9666| 34,822
495 9722| 35,3086
5 9778| 35,794



rrost
Stamp

rrost
Stamp


BASIN O-L STAGE STORAGE BASIN O-M STAGE STORAGE BASIN O-N STAGE STORAGE
Depth Area | Volume | Depth | Area | Volume | | Depth | Area | Volume |
(ft) (sqft) | (cuft) (ft] (sqft) | (cuft) (ft) (saft) | (cuft)

0 2089 - i) 5000 - 0 %000 _
0.05 2118 105 0.05 S04, 251 0.05 S049 251
0.1 2147 212 0.1 5089 504 0.1 5098 505
0.15 2176 320 0.15 5133 760 0.15 5147 761
0.2 2205 429 0.2 5177 1,018 0.2 5197 1,020
0.25 2234 540 0.25 5222 1,278 0.25 5246 1281
0.3 2263 653 0.3 S266| 1,540 0.3 5295 1544
0.35 2292 767 0.35 5310 1,804 0.35 5344 1810
0.4 2321 882 0.4 5355| 2,071 0.4 5393| 2,079
0.45 2350 999 0.45 5399 2,340 0.45 442 2,350
0.5 2380 1,117 0.5 sdd4] 2611 0.5 40| 2,623
0.55 2409 1,237 0.55 c4gs| 2,884 0.55 5541 2,899
0.6 2438 1,358 0.6 5532| 3,180 0.6 s5o0| 3,177
0.65 2467 1,481 0.65 5577 3,437 0.65 5639 3458
0.7 2496 1,605 0.7 se21| 3,717 0.7 SeEB| 3,741
0.75 2525 1,730 0.75 SEES| 3,959 0.75 5737| 4,026
0.8 2554 1,857 0.8 5710| 4,284 0.8 5786 4315
0.85 2583 1,986 0.85 5754|4570 0.85 S836| 4,605
0.9 2612 2,115 0.9 5798 4,859 0.9 5885 4,898
0.95 2641 2,247 0.95 s843| 5,150 0.95 5534 514
1 2670 2,380 1 5287 5,444 1 sog3| 5402
1.05 2702 2,514 1.05 5934|5739 1.05 g032| 5,792
1.1 2735 2,650 1.1 sog1| 6,037 1.1 g0R0| 6,005
1.15 2767 2,787 1.15 6028] 6,337 115 §129| 6,400
1.2 2799 2,926 1.2 6074 6,640 1.2 §177| 6,708
1.25 2832 3,067 1.25 6121 6,945 1.25 §226| 7,018
1.3 2864 3,210 1.3 6168| 7.252 13 6274 7330
1.35 2896 3,354 135 6215] 7,561 1.35 6323 7645
1.4 2029 3,499 1.4 6262| 7,873 1.4 6371 7962
1.45 2061 3,647 1.45 6309 8,188 1.45 g420| 8282
1.5 2004 3,795 1.5 6356 8,504 15 B469| B,604
1.55 3026 3,946 1.55 6402 8,823 1.55 §517| 8929
1.6 3058 4,098 1.6 6449] 9,144 16 E5E6| 9,256
1.65 3091 4,252 1.65 56406 9,468 1.65 g614| 9586
17 3123 4,407 1.7 6543 9,794 1.7 BEE3| 9,917
1.75 3155 4,564 1.75 6590| 10,122 1.75 6711] 10,252
1.8 3188 4,723 1.8 6637| 10,453 1.8 6760| 10,589
1.85 3220 4,883 1.85 6683| 10,786 1.85 6808| 10,928
1.9 3252| 5,045 1.9 6730| 11,121 1.9 6857] 11,369
1.95 3285 5,208 1.95 6777| 11,459 1.95 £905) 11514
2 3317 5,373 2 6824 11,799 2 6954 11,960
2.05 3353 5,540 2.05 6874 12,141 2.05 J006| 12,309
2.1 3388 5,708 21 6024| 12,486 2.1 7058| 12661
2.15 3424| 5,879 2.15 6975 12,834 2.15 7110f 13,015
2.2 3459 6,051 2.2 7025| 13,184 2.2 7le2] 13,372
2.25 3495 6,225 2.25 7075| 13,536 225 7214 13,731
2.3 3531 6,400 23 7125 13,891 23 7265| 14,083
2.35 3566 6,578 2.35 7175| 14,249 2.35 7317] 14457
2.4 3602] 6,757 2.4 7226 14,609 24 7369] 14,825
2.45 3637 6,938 2.45 7276 14,971 2.45 7421] 15154
25 3673 7,121 25 7326| 15,337 25 7473| 15567
2.55 3709 7,305 2.55 7376 15,704 255 7525| 15942
2.6 3744 7,491 16 7426| 16,074 2.6 7577 16,319
2.65 3780] 7,679 2.65 7477| 16,447 265 7629| 16,699
2.7 3815] 7,869 2.7 7527 16,822 2.7 J681) 17,082
2.75 3851 8,061 2.75 7577 17,199 2.75 7733 17467
2.8 3887 8,254 2.8 7627| 17.579 28 7784) 17,855
2.85 3922 8,450 285 7677| 17.962 2.85 7836] 18,246
2.9 3958 8,647 2.9 7728| 18347 2.9 72EB| 18630
2.95 3993 8,845 2.95 7778 18,735 2.95 7940f 19,035
3 4029 9,046 3 7828| 19,125 3 7992) 19433



JCarranza
Stamp

JCarranza
Stamp


BASIN O-O STAGE STORAGE BASIN O-P STAGE STORAGE BASIN 0-Q STAGE STORAGE
Depth Area | Volume Depth Area | Volume Depth Area | Volume
(ft) (sqft) | (cuft) (ft) (sqft) | (cuft) (ft) (sqft) | (cuft)
0 2000 - 0 1200 . 0 900 -
0.05 2000 100 0.05 1200 60 0.05 900 45
0.1 2000 200 0.1 1200 120 0.1 900 90
0.15 2000 300 0.15 1200 180 0.15 900 135
0.2 2000 400 0.2 1200 240 0.2 900 180
0.25 2000 500 0.25 1200 300 0.25 900 225
0.3 2000 600 0.3 1200 360 0.3 900 270
0.35 2000 700 0.35 1200 420 0.35 900 315
0.4 2000 800 0.4 1200 480 0.4 900 360
0.45 2000 900 0.45 1200 540 0.45 900 405
0.5 2000] 1,000 0.5 1200 600 0.5 900 450
0.55 2000] 1,100 0.55 1200 660 0.55 900 495
0.6 2000] 1,200 0.6 1200 720 0.6 900 540
0.65 2000] 1,300 0.65 1200 780 0.65 900 585
0.7 2000] 1,400 0.7 1200 840 0.7 900 630
0.75 2000] 1,500 0.75 1200 900 0.75 900 675
0.8 2000| 1,600 0.8 1200 960 0.8 900 720
0.85 2000| 1,700 0.85 1200 1,020 0.85 900 765
0.9 2000] 1,800 0.9 1200 1,080 0.9 900 810
0.95 2000] 1,900 0.95 1200( 1,140 0.95 900 855
1 2000] 2,000 1 1200 1,200 1 900 900
BASIN O-R STAGE STORAGE BASIN O-S STAGE STORAGE
Depth Area Volume Depth Area Volume
(ft) (sg ft) (cu ft) (ft) (sq ft) (cu ft)
0 900 - 0 1200 -

0.05 900 45 0.05 1200 60

0.1 900 90 0.1 1200 120

0.15 900 135 0.15 1200 180

0.2 900 180 0.2 1200 240

0.25 900 225 0.25 1200 300

0.3 900 270 0.3 1200 360

0.35 900 315 0.35 1200 420

0.4 900 360 0.4 1200 480

0.45 900 405 0.45 1200 540

0.5 900 450 0.5 1200 600

0.55 900 495 0.55 1200 660

0.6 900 540 0.6 1200 720

0.65 900 585 0.65 1200 780

0.7 900 630 0.7 1200 840

0.75 900 675 0.75 1200 900

0.8 900 720 0.8 1200 960

0.85 900 765 0.85 1200 1,020

0.9 900 810 0.9 1200 1,080

0.95 900 855 0.95 1200( 1,140

1 900 900 1 1200 1,200



JCarranza
Stamp

JCarranza
Stamp

JCarranza
Stamp

JCarranza
Stamp


BASIN A Discharge
Discharge vs Elevation Table

Bottom orifice diameter: 2" Top orifice diameter: 4"
Number: 2 Number: 12
Cg-low: 0.61 Cg-low: 0.61
invert elev: 0.50 ft invert elev: 2.00 ft
Middle orifice diameter: 05" Emergency weir:
number of orif: 0 Invert: 4.00 ft
Cg-middle: 0.61 Weir Length (ft) 10.0 ft
invert elev: 1.00 ft Riser Box LYW 2x3
h H/D-low H/D-mid | H/D-top H/D-peak Qlow-orif | Qlow-weir | Qtot-low | Qmid-orif Qmid-weir | Qtot-med| Qtop-orif Qtop-weir | Qtot-top | Qpeak-top Qtot
(ft) - - - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.30 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.6 0.60 0.00 0.00 0.00 0.03 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
0.65 0.90 0.00 0.00 0.00 0.06 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
0.7 1.20 0.00 0.00 0.00 0.07 0.08 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
0.75 1.50 0.00 0.00 0.00 0.09 0.11 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09
0.8 1.80 0.00 0.00 0.00 0.10 0.13 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
0.85 2.10 0.00 0.00 0.00 0.11 0.15 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
0.9 2.40 0.00 0.00 0.00 0.12 0.16 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12
0.95 2.70 0.00 0.00 0.00 0.13 0.16 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13
1 3.00 0.00 0.00 0.00 0.14 0.16 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14
1.05 3.30 1.20 0.00 0.00 0.15 0.17 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15
1.1 3.60 2.40 0.00 0.00 0.15 0.19 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15
1.15 3.90 3.60 0.00 0.00 0.16 0.24 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16
1.2 4.20 4.80 0.00 0.00 0.17 0.34 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17
1.25 4.50 6.00 0.00 0.00 0.17 0.52 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17
1.3 4.80 7.20 0.00 0.00 0.18 0.81 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18
1.35 5.10 8.40 0.00 0.00 0.19 1.24 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
1.4 5.40 9.60 0.00 0.00 0.19 1.86 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
1.45 5.70 10.80 0.00 0.00 0.20 2.73 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20
1.5 6.00 12.00 0.00 0.00 0.20 3.89 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20
1.55 6.30 13.20 0.00 0.00 0.21 5.42 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21
1.6 6.60 14.40 0.00 0.00 0.22 7.40 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22
1.65 6.90 15.60 0.00 0.00 0.22 9.91 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22
1.7 7.20 16.80 0.00 0.00 0.23 13.06 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23
1.75 7.50 18.00 0.00 0.00 0.23 16.94 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23
1.8 7.80 19.20 0.00 0.00 0.24 21.68 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24
1.85 8.10 20.40 0.00 0.00 0.24 27.40 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24
1.9 8.40 21.60 0.00 0.00 0.25 34.26 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
1.95 8.70 22.80 0.00 0.00 0.25 42.40 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
2 9.00 24.00 0.00 0.00 0.25 51.99 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
2.05 9.30 25.20 0.15 0.00 0.26 63.22 0.26 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.32
2.1 9.60 26.40 0.30 0.00 0.26 76.29 0.26 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.49
2.15 9.90 27.60 0.45 0.00 0.27 91.40 0.27 0.00 0.00 0.00 0.00 0.48 0.48 0.00 0.75
2.2 10.20 28.80 0.60 0.00 0.27 108.78 0.27 0.00 0.00 0.00 0.94 0.83 0.83 0.00 1.10
2.25 10.50 30.00 0.75 0.00 0.28 128.67 0.28 0.00 0.00 0.00 1.48 1.23 1.23 0.00 1.51
2.3 10.80 31.20 0.90 0.00 0.28 151.34 0.28 0.00 0.00 0.00 1.87 1.68 1.68 0.00 1.96
2.35 11.10 32.40 1.05 0.00 0.28 177.06 0.28 0.00 0.00 0.00 2.19 2.16 2.16 0.00 2.45
2.4 11.40 33.60 1.20 0.00 0.29 206.12 0.29 0.00 0.00 0.00 2.48 2.65 2.48 0.00 2.76
2.45 11.70 34.80 1.35 0.00 0.29 238.84 0.29 0.00 0.00 0.00 2.73 3.14 2.73 0.00 3.02
2.5 12.00 36.00 1.50 0.00 0.30 275.55 0.30 0.00 0.00 0.00 2.96 3.60 2.96 0.00 3.26
2.55 12.30 37.20 1.65 0.00 0.30 316.59 0.30 0.00 0.00 0.00 3.17 4.03 3.17 0.00 3.47
2.6 12.60 38.40 1.80 0.00 0.30 362.33 0.30 0.00 0.00 0.00 3.37 4.40 3.37 0.00 3.68
2.65 12.90 39.60 1.95 0.00 0.31 413.17 0.31 0.00 0.00 0.00 3.56 4.72 3.56 0.00 3.87
2.7 13.20 40.80 2.10 0.00 0.31 469.51 0.31 0.00 0.00 0.00 3.74 4.98 3.74 0.00 4.05
2.75 13.50 42.00 2.25 0.00 0.31 531.79 0.31 0.00 0.00 0.00 3.92 5.17 3.92 0.00 4.23
2.8 13.80 43.20 2.40 0.00 0.32 600.46 0.32 0.00 0.00 0.00 4.08 5.30 4.08 0.00 4.40
2.85 14.10 44.40 2.55 0.00 0.32 675.99 0.32 0.00 0.00 0.00 4.24 5.37 4.24 0.00 4.56
2.9 14.40 45.60 2.70 0.00 0.33 758.88 0.33 0.00 0.00 0.00 4.39 5.40 4.39 0.00 4.71
2.95 14.70 46.80 2.85 0.00 0.33 849.65 0.33 0.00 0.00 0.00 4.54 5.42 4.54 0.00 4.87
3 15.00 48.00 3.00 0.00 0.33 948.85 0.33 0.00 0.00 0.00 4.68 5.43 4.68 0.00 5.01
3.05 15.30 49.20 3.15 0.00 0.34 1057.04 0.34 0.00 0.00 0.00 4.82 5.49 4.82 0.00 5.15
3.1 15.60 50.40 3.30 0.00 0.34 1174.83 0.34 0.00 0.00 0.00 4.95 5.63 4.95 0.00 5.29
3.15 15.90 51.60 3.45 0.00 0.34 1302.83 0.34 0.00 0.00 0.00 5.08 5.90 5.08 0.00 5.43
3.2 16.20 52.80 3.60 0.00 0.35 1441.68 0.35 0.00 0.00 0.00 5.21 6.36 5.21 0.00 5.56
3.25 16.50 54.00 3.75 0.00 0.35 1592.07 0.35 0.00 0.00 0.00 5.34 7.09 5.34 0.00 5.68
3.3 16.80 55.20 3.90 0.00 0.35 1754.68 0.35 0.00 0.00 0.00 5.46 8.15 5.46 0.00 5.81
3.35 17.10 56.40 4.05 0.00 0.36 1930.25 0.36 0.00 0.00 0.00 5.58 9.64 5.58 0.00 5.93
3.4 17.40 57.60 4.20 0.00 0.36 2119.52 0.36 0.00 0.00 0.00 5.69 11.66 5.69 0.00 6.05
3.45 17.70 58.80 4.35 0.00 0.36 2323.30 0.36 0.00 0.00 0.00 5.81 14.33 5.81 0.00 6.17
3.5 18.00 60.00 4.50 0.00 0.36 2542.37 0.36 0.00 0.00 0.00 5.92 17.76 5.92 0.00 6.28
3.55 18.30 61.20 4.65 0.00 0.37 2777.60 0.37 0.00 0.00 0.00 6.03 22.10 6.03 0.00 6.40
3.6 18.60 62.40 4.80 0.00 0.37 3029.85 0.37 0.00 0.00 0.00 6.14 27.51 6.14 0.00 6.51
3.65 18.90 63.60 4.95 0.00 0.37 3300.02 0.37 0.00 0.00 0.00 6.24 34.13 6.24 0.00 6.62
3.7 19.20 64.80 5.10 0.00 0.38 3589.06 0.38 0.00 0.00 0.00 6.35 42.17 6.35 0.00 6.72
3.75 19.50 66.00 5.25 0.00 0.38 3897.92 0.38 0.00 0.00 0.00 6.45 51.80 6.45 0.00 6.83
3.8 19.80 67.20 5.40 0.00 0.38 4227.60 0.38 0.00 0.00 0.00 6.55 63.25 6.55 0.00 6.93
3.85 20.10 68.40 5.55 0.00 0.39 4579.14 0.39 0.00 0.00 0.00 6.65 76.74 6.65 0.00 7.04
3.9 20.40 69.60 5.70 0.00 0.39 4953.61 0.39 0.00 0.00 0.00 6.75 92.52 6.75 0.00 7.14
3.95 20.70 70.80 5.85 0.00 0.39 5352.09 0.39 0.00 0.00 0.00 6.85 110.85 6.85 0.00 7.24
4 21.00 72.00 6.00 0.00 0.39 5775.73 0.39 0.00 0.00 0.00 6.94 132.00 6.94 0.00 7.34
4.05 21.30 73.20 6.15 0.06 0.40 6225.69 0.40 0.00 0.00 0.00 7.04 156.29 7.04 0.37 7.81




BASIN A Discharge
Discharge vs Elevation Table

Bottom orifice diameter: 2" Top orifice diameter: 4"

Number: 2 Number: 12

Cg-low: 0.61 Cg-low: 0.61

invert elev: 0.50 ft invert elev: 2.00 ft

Middle orifice diameter: 05" Emergency weir:

number of orif: 0 Invert: 4.00 ft

Cg-middle: 0.61 Weir Length (ft) 10.0 ft

invert elev: 1.00 ft Riser Box LYW 2x3
4.1 21.60 74.40 6.30 0.12 0.40 6703.18 0.40 0.00 0.00 0.00 7.13 184.02 7.13 1.05 8.58
4.15 21.90 75.60 6.45 0.18 0.40 7209.43 0.40 0.00 0.00 0.00 7.22 215.54 7.22 1.93 9.56
4.2 22.20 76.80 6.60 0.24 0.41 7745.72 0.41 0.00 0.00 0.00 7.31 251.20 7.31 2.98 10.69
4.25 22.50 78.00 6.75 0.30 0.41 8313.37 0.41 0.00 0.00 0.00 7.40 291.38 7.40 4.16 11.97
4.3 22.80 79.20 6.90 0.36 0.41 8913.73 0.41 0.00 0.00 0.00 7.49 336.48 7.49 5.47 13.37
4.35 23.10 80.40 7.05 0.42 0.41 9548.18 0.41 0.00 0.00 0.00 7.57 386.93 7.57 6.90 14.88
4.4 23.40 81.60 7.20 0.48 0.42 10218.16 0.42 0.00 0.00 0.00 7.66 443.16 7.66 8.42 16.50
4.45 23.70 82.80 7.35 0.54 0.42 10925.13 0.42 0.00 0.00 0.00 7.75 505.66 7.75 10.05 18.22
4.5 24.00 84.00 7.50 0.60 0.42 11670.60 0.42 0.00 0.00 0.00 7.83 574.90 7.83 11.77 20.03
4.55 24.30 85.20 7.65 0.66 0.43 12456.12 0.43 0.00 0.00 0.00 7.91 651.41 7.91 13.58 21.92
4.6 24.60 86.40 7.80 0.72 0.43 13283.27 0.43 0.00 0.00 0.00 8.00 735.72 8.00 15.48 23.90
4.65 24.90 87.60 7.95 0.78 0.43 14153.68 0.43 0.00 0.00 0.00 8.08 828.41 8.08 17.45 25.96
4.7 25.20 88.80 8.10 0.84 0.43 15069.03 0.43 0.00 0.00 0.00 8.16 930.05 8.16 19.50 28.10
4.75 25.50 90.00 8.25 0.90 0.44 16031.02 0.44 0.00 0.00 0.00 8.24 1041.28 8.24 21.63 30.30
4.8 25.80 91.20 8.40 0.96 0.44 17041.42 0.44 0.00 0.00 0.00 8.32 1162.73 8.32 23.83 32.58
4.85 26.10 92.40 8.55 1.02 0.44 18102.02 0.44 0.00 0.00 0.00 8.40 1295.09 8.40 26.10 34.93
4.9 26.40 93.60 8.70 1.08 0.44 19214.67 0.44 0.00 0.00 0.00 8.48 1439.04 8.48 28.43 37.35
4.95 26.70 94.80 8.85 1.14 0.45 20381.26 0.45 0.00 0.00 0.00 8.55 1595.32 8.55 30.83 39.83

5 27.00 96.00 9.00 1.20 0.45 21603.72 0.45 0.00 0.00 0.00 8.63 1764.69 8.63 33.30 42.38
5.05 27.30 97.20 9.15 1.26 0.45 22884.03 0.45 0.00 0.00 0.00 8.70 1947.94 8.70 35.83 44.98
5.1 27.60 98.40 9.30 1.32 0.45 24224.21 0.45 0.00 0.00 0.00 8.78 2145.89 8.78 38.42 47.65
5.15 27.90 99.60 9.45 1.38 0.46 25626.34 0.46 0.00 0.00 0.00 8.85 2359.38 8.85 41.07 50.38
5.2 28.20 100.80 9.60 1.44 0.46 27092.54 0.46 0.00 0.00 0.00 8.93 2589.30 8.93 43.77 53.16
5.25 28.50 102.00 9.75 1.50 0.46 28624.96 0.46 0.00 0.00 0.00 9.00 2836.56 9.00 46.54 56.00
5.3 28.80 103.20 9.90 1.56 0.46 30225.83 0.46 0.00 0.00 0.00 9.07 3102.10 9.07 49.36 58.90
5.35 29.10 104.40 10.05 1.62 0.47 31897.42 0.47 0.00 0.00 0.00 9.15 3386.92 9.15 52.23 61.85
5.4 29.40 105.60 10.20 1.68 0.47 33642.02 0.47 0.00 0.00 0.00 9.22 3692.01 9.22 55.16 64.85
5.45 29.70 106.80 10.35 1.74 0.47 35462.01 0.47 0.00 0.00 0.00 9.29 4018.44 9.29 58.14 67.90
5.5 30.00 108.00 10.50 1.80 0.47 37359.80 0.47 0.00 0.00 0.00 9.36 4367.27 9.36 61.18 71.01
5.55 30.30 109.20 10.65 1.86 0.48 39337.85 0.48 0.00 0.00 0.00 9.43 4739.63 9.43 64.26 74.17
5.6 30.60 110.40 10.80 1.92 0.48 41398.68 0.48 0.00 0.00 0.00 9.50 5136.68 9.50 67.39 77.37
5.65 30.90 111.60 10.95 1.98 0.48 43544.86 0.48 0.00 0.00 0.00 9.57 5559.59 9.57 70.58 80.63
5.7 31.20 112.80 11.10 2.04 0.48 45778.99 0.48 0.00 0.00 0.00 9.64 6009.61 9.64 73.81 83.93
5.75 31.50 114.00 11.25 2.10 0.49 48103.77 0.49 0.00 0.00 0.00 9.70 6487.99 9.70 77.09 87.28
5.8 31.80 115.20 11.40 2.16 0.49 50521.91 0.49 0.00 0.00 0.00 9.77 6996.03 9.77 80.42 90.68
5.85 32.10 116.40 11.55 2.22 0.49 53036.19 0.49 0.00 0.00 0.00 9.84 7535.09 9.84 83.79 94.12
5.9 32.40 117.60 11.70 2.28 0.49 55649.44 0.49 0.00 0.00 0.00 9.90 8106.54 9.90 87.21 97.61
5.95 32.70 118.80 11.85 2.34 0.49 58364.57 0.49 0.00 0.00 0.00 9.97 8711.81 9.97 90.68 101.14
6 33.00 120.00 12.00 2.40 0.50 61184.51 0.50 0.00 0.00 0.00 10.04 9352.35 10.04 94.19 104.72




BASIN B Discharge
Discharge vs Elevation Table

Bottom orifice diameter: 2" Top orifice diameter: 4"
Number: 2 Number: 12
Cg-low: 0.61 Cg-low: 0.61
invert elev: 0.50 ft invert elev: 2.00 ft
Middle orifice diameter: 1" Emergency weir:
number of orif: 0 Invert: 4.00 ft
Cg-middle: 0.61 \Weir Length (ft) 10.0 ft
invert elev: 1.00 ft Riser Box LW 2x3
h H/D-low H/D-mid | H/D-top H/D-peak Qlow-orif Qlow-weir [ Qtot-low | Qmid-orif | Qmid-weir |Qtot-med| Qtop-orif | Qtop-weir |Qtot-top | Qpeak-top| Qtot
(ft) - - - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000
0.55 0.30 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.007
0.6 0.60 0.00 0.00 0.00 0.03 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.024
0.65 0.90 0.00 0.00 0.00 0.06 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.050
0.7 1.20 0.00 0.00 0.00 0.07 0.08 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.073
0.75 1.50 0.00 0.00 0.00 0.09 0.11 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.087
0.8 1.80 0.00 0.00 0.00 0.10 0.13 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.099
0.85 2.10 0.00 0.00 0.00 0.11 0.15 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.110
0.9 2.40 0.00 0.00 0.00 0.12 0.16 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.120
0.95 2.70 0.00 0.00 0.00 0.13 0.16 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.129
1 3.00 0.00 0.00 0.00 0.14 0.16 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.138
1.05 3.30 0.60 0.00 0.00 0.15 0.17 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.146
1.1 3.60 1.20 0.00 0.00 0.15 0.19 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.154
1.15 3.90 1.80 0.00 0.00 0.16 0.24 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.161
1.2 4.20 2.40 0.00 0.00 0.17 0.34 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.168
1.25 4.50 3.00 0.00 0.00 0.17 0.52 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.174
1.3 4.80 3.60 0.00 0.00 0.18 0.81 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.181
1.35 5.10 4.20 0.00 0.00 0.19 1.24 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.187
1.4 5.40 4.80 0.00 0.00 0.19 1.86 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.193
1.45 5.70 5.40 0.00 0.00 0.20 2.73 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.199
1.5 6.00 6.00 0.00 0.00 0.20 3.89 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.205
1.55 6.30 6.60 0.00 0.00 0.21 5.42 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.210
1.6 6.60 7.20 0.00 0.00 0.22 7.40 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.215
1.65 6.90 7.80 0.00 0.00 0.22 9.91 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.221
1.7 7.20 8.40 0.00 0.00 0.23 13.06 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.226
1.75 7.50 9.00 0.00 0.00 0.23 16.94 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.231
1.8 7.80 9.60 0.00 0.00 0.24 21.68 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.236
1.85 8.10 10.20 0.00 0.00 0.24 27.40 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.240
1.9 8.40 10.80 0.00 0.00 0.25 34.26 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.245
1.95 8.70 11.40 0.00 0.00 0.25 42.40 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.250
2 9.00 12.00 0.00 0.00 0.25 51.99 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.254
2.05 9.30 12.60 0.15 0.00 0.26 63.22 0.26 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.317
2.1 9.60 13.20 0.30 0.00 0.26 76.29 0.26