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Project Name: Home Depot-Scottish Rite (Mission Valley)
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Project Name: Home Depot-Scottish Rite (Mission Valley)

e Attachment 3: Structural BMP Maintenance Plan

o Maintenance Agreement (Form DS-3247) (when applicable)
e Attachment 4: Copy of Plan Sheets Showing Permanent Storm Water BMPs
e Attachment 5: Project's Drainage Report

e Attachment 6: Project's Geotechnical and Groundwater Investigation Report
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Project Name: Home Depot-Scottish Rite (Mission Valley)
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Proiect Name:
Permit Application

| hereby declare that | am the Engineer in Responsible Charge of design of storm water BMPs for
this project, and that | have exercised responsible charge over the design of the project as defined in
Section 6703 of the Business and Professions Code, and that the design is consistent with the
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit).

| have read and understand that the City Engineer has adopted minimum requirements for
managing urban runoff, including storm water, from land development activities, as described in the
Storm Water Standards. | certify that this PDP SWQMP has been completed to the best of my ability
and accurately reflects the project being proposed and the applicable source control and site design
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 the City Engineer 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.

—'—D .f/”>_ w

.59

Engineer of Work's Signature

75822 6-30-2022

PE# Expiration Date

Bryan D. Smith

Print Name

Fuscoe Engineering, Inc.

Company

5/26/20

Date

Engineer’s Stamp
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Project Name: Home Depot-Scottish Rite (Mission Valley)

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 last column indicate changes that
have been made or indicate if response to plancheck comments is included. When applicable,

insert response to plancheck comments.

Sllil?lnr:;::arl Date Project Status Changes

Preliminary

1 01/31/2020 Design/Planning/CEQA Initial Submittal
Final Design
Preliminary 2nd Submittal

> 04/22/2020 Design/Planning/CEQA
Final Design
Preliminary

3 Design/Planning/CEQA
Final Design
Preliminary

4 Design/Planning/CEQA
Final Design
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Project Name: Home Depot-Scottish Rite (Mission Valley)
Permit Application 657591

6 The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition


Raymond Escobar
Stamp


Project Name: Home Depot-Scottish Rite (Mission Valley)

City of San Diego Form DS-560
Storm Water Requirements Applicability
Checklist

Attach DS-560 form.
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Project Name: Home Depot-Scottish Rite (Mission Valley)
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The Home Depot

ity of San Diego H FORM
bevelopmentsenices  StOrm Water Requirements

1222 ElrstAve., MS-302 o om e . DS'560
can Diego, CA 92101 Applicability Checklist s

Project Address: 1895 Camino del Rio South, San Diego CA 92108 | Project Number: po0g)

SECTION 1. Construction Storm Water BMP Requirements:

All construction sites are required to implement construction BMPs in accordance with the performance standards
in the Storm Water Standards Manual. Some sites are additionally required to obtain coverage under the State
Construction General Permit (CGP)', which is administered by the State Regional Water Quality Control Board.

E%zgrllaprojects complete PART A: If project is required to submit a SWPPP or WPCP, continue to

PART A: Determine Construction Phase Storm Water Requirements.

1. Is the project subject to California’s statewide General NPDES permit for Storm Water Discharges Associated
with Construction Activities, also known as the State Construction General Permit (CGP)? (Typically projects with
land disturbance greater than or equal to 1 acre.)

Yes; SWPPP required, skip questions 2-4 D No; next question

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading,
grubbing, excavation, or any other activity resulting in ground disturbance and/or contact with storm water?

D Yes; WPCP required, skip questions 3-4 D No; next question

3. Does the project propose routine maintenance to maintain ori§inal line and grade, hydraulic capacity, or origi-
nal purpose of the facility? (Projects such as pipeline/utility replacement)

D Yes; WPCP required, skip question 4 D No; next question

4. Does the project only include the following Permit types listed below?
+ Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit,
Spa Permit.

+ Individual Right of Way Permits that exclusively include only ONE of the following activities: water service,
sewer lateral, or utility service.

+ Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of
the following activities: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutter
replacement, and retaining wall encroachments.

[ Yes; no document required

Check one of the boxes below, and continue to PART B:

If ¥ou checked “Yes” for question 1,
a SWPPP is REQUIRED. Continue to PART B

1 If you checked “No” for question 1, and checked “Yes” for question 2 or 3,
a WPCP is REQUIRED. It the project proposes less than 5,000 square feet
of ground disturbance AND has [ess than a 5-foot elevation change over the
entire project area, a Minor WPCP may be required instead. Continue to PART B.

O Ionu checked “No” for all questions 1-3, and checked “Yes" for question 4
PART B does not apply and no document is required. Continue to Section 2.

1. More information on the City's construction BMP requirements as well as CGP requirements can be found at:
www.sandiego.gov/stormwater/regulations/index.shtml

Printed on recycled paper. Visit our web site at www.sandiego.gov/development-services.
Upon request, this information is available in alternative formats for persons with disabilities.

Clear Page 1
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PART B: Determine Construction Site Priority

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP.
The city reserves the right to adjust the priority of projects both before and after construction. Construction
projects are assigned an inspection frequency based on if the project has a “high threat to water quality.” The
City has aligned the local definition of “high threat to water quality” to the risk determination approach of the
State Construction General Permit (CGP). The CGP determines risk level based on project specific sediment risk
and receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requirements
that apply to projects; rather, it determines the frequency of inspections that will be conducted by city staff.

Complete PART B and continued to Section 2

1. O ASBS
a. Projects located in the ASBS watershed.

2. High Priority
a. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit
(CGP) and not located in the ASBS watershed.

b. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and not located in the ASBS
watershed.

3. [] Medium Priority
a. Projects that are not located in an ASBS watershed or designated as a High priority site.
b. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and not located in an ASBS

watershed.
c. WPCP projects (>5,000sf of ground disturbance) located within the Los Penasquitos

watershed management area.

4. D Low Priority
a. Projects not subject to a Medium or High site priority designation and are not located in an ASBS
watershed.

SECTION 2. Permanent Storm Water BMP Requirements.
Additional information for determining the requirements is found in the Storm Water Standards Manual.

PART C: Determine if Not Subject to Permanent Storm Water Requirements.

Projects that are considered maintenance, or otherwise not categorized as “new development projects” or “rede-
velopment projects” according to the Storm Water Standards Manual are not subject to Permanent Storm Water
BMPs.

If “yes” is checked for any number in Part C, proceed to Part F and check “Not Subject to Perma-
nent Storm Water BMP Requirements”.

If “no” is checked for all of the numbers in Part C continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an
existing enclosed structure and does not have the potential to contact storm water? [ ves No

2. Does the project only include the construction of overhead or underground utilities without
creating new impervious surfaces? [ Yes No

3. Does the project fall under routine maintenance? Examples include, but are not limited to:
roof or exterior structure surface replacement, resurfacing or reconfiguring surface parking
lots or existing roadways without expanding the impervious footprint, and routine
replacement of damaged pavement (grinding, overlay, and pothole repair). [ ves No

Clear Page 2
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PART D: PDP Exempt Requirements.

PDP Exempt projects are required to implement site design and source control BMPs.

If “yes” was checked for any questions in Part D, continue to Part F and check the box labeled
“PDP Exempt.”

If “no” was checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:
* Are designed and constructed to direct storm water runoff to adjacent vegetated areas, or other
non-erodible permeable areas? Or;
* Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;

* Are designed and constructed with permeable pavements or surfaces in accordance with the
Green Streets guidance in the City’s Storm Water Standards manual?

O Yes; PDP exempt requirements apply No; next question

2. Does the project ONLY include retrofitting or redeveloping existing Eaved alleys, streets or roads designed
and constructed in accordance with the Green Streets guidance in the City's Storm Water Standards Manual?

[ ves; POP exempt requirements apply No; project not exempt.

PART E: Determine if Project is a Priority Development Project (PDP).
Projects that match one of the definitions below are subject to additional requirements including preparation of
a Storm Water Quality Management Plan (SWQMP).

If “yes” is checked for any number in PART E, continue to PART F and check the box labeled “Pri-
ority Development Project”.

If “no” is checked for every number in PART E, continue to PART F and check the box labeled
“Standard Development Project”.

1. New Development that creates 10,000 square feet or more of impervious surfaces
collectively over the project site. This includes commercial, industrial, residential,
mixed-use, and public development projects on public or private land. dves No

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of
impervious surfaces 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. Xlves [CINo

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods
and drinks for consumption, including stationary lunch counters and refreshment stands selling
prepared foods and drinks for immediate consumption (SIC 5812), and where the land
development creates and/or replace 5,000 square feet or more of impervious surface. O ves No

4. New development or redevelopment on a hillside. The Iproject creates and/or replaces
5,000 square feet or more of impervious surface (collectively over the project site) and where
the development will grade on any natural slope that is twenty-five percent or greater. [dves No

5. New development or redevelopment of a parking lot that creates and/or replaces
5,000 square feet or more of impervious surface (collectively over the project site). Xlves Clno

6. New development or redevelopment of streets, roads, highways, freeways, and
driveways. The project creates and/or replaces 5,000 square feet or more of impervious
surface (collectively over the project site). O ves

No

Clear Page 3
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7.

New development or redevelopment discharging directly to an Environmentally
Sensitive Area. The project creates and/or replaces 2,500 square feet of impervious surface
(collectively over project site), and discharges 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). Clves No

New development or redevelopment projects of a retail gasoline outlet (RGO) that

create and/or replaces 5,000 square feet of impervious surface. The development

project meets the following criteria: (a) 5,000 square feet or more or (b) has a projected

Average Daily Traffic (ADT) of 100 or more vehicles per day. Cdves No

New development or redevelopment Projects of an automotive repair shops that

creates and/or replaces 5,000 square feet or more of impervious surfaces. Development

projects categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5014,

5541, 7532-7534, or 7536-7539. Cdves XIno

10.

Other Pollutant Generating Project. The project is not covered in the categories above,
results in the disturbance of one or more acres of land and is expected to generate pollutants
ost construction, such as fertilizers and pesticides. This does not include projects creating
ess than 5,000 sf of impervious surface and where added landscaping does not require regular
use of pesticides and fertilizers, such as slope stabilization using native plants. Calculation of
the square footage of impervious surface need not include linear pathways that are for infrequent
vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they are built
with pervious surfaces of if they sheet flow to surrounding pervious surfaces. [ ves No

PART F: Select the appropriate category based on the outcomes of PART C through PART E.

1. The projectis NOT SUBJECT TO PERMANENT STORM WATER REQUIREMENTS. ]
2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control
BMP requirements apply. See the Storm Water Standards Manual for guidance. ]
3. The projectis PDP EXEMPT. Site design and source control BMP requirements apply.
See the Storm Water Standards Manual for guidance. ]
4. The projectis a PRIORITY DEVELOPMENT PROJECT. Site design, source control, and
structural pollutant control BMP requirements apply. See the Storm Water Standards Manual
for guidance on determining if project requires a hydromodification plan management
Bryan D. Smith Sr. Project Manager (Civil)
Name of Owner or Agent (Please Print) Title
= s )
L b 05/26/2020
Signature Date

Clear Page 4
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Applicability of Permanent, Post-Construction

Storm Water BMP Requirements
Project Identification

Form I-1

Project Name: Home Depot- Scottish Rite (Mission Valley)

Permit Application Number: 657591 ‘ Date:

Determination of Requirements

The purpose of this form is to identify permanent, post-construction requirements that apply to the
project. This form serves as a short summary of applicable requirements, in some cases referencing
separate forms that will serve as the backup for the determination of requirements.

Answer each step below, starting with Step 1 and progressing through each step until reaching
"Stop". Refer to the manual sections and/or separate forms referenced in each step below.

Step Answer Progression
Step 1: Is the project a "development EYes Go to Step 2.
project"? See Section 1.3 of the manual
(Part 1 of Storm Water Standards) for |:|No Stop. Permanent BMP
guidance. requirements do not apply. No
SWQMP will be required. Provide
discussion below.

Discussion / justification if the project is not a "development project" (e.g., the project includes only
interior remodels within an existing building):

Step 2: Is the project a Standard Project, PDP, or |:|Standard Stop. Standard Project

PDP Exempt? Project requirements apply

To answer this item, see Section 1.4 of the @PDP PDP requirements apply, including
manual in its entirety for guidance AND PDP SWQMP. Go to Step'3.
complete Form DS-560, Storm Water I:lPDP Stop. Standard Project

Requirements Applicability Checklist. requirements apply. Provide

discussion and list any additional
requirements below.

Exempt

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

9 The City of San Diego | Storm Water Standards
Form I-1 | January 2018 Edition



Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-1 Page 2 of 2

Step Answer Progression
Step 3. Is the project subject to earlier PDP |:|Yes Consult the City Engineer to
requirements due to a prior lawful approval? determine requirements.
See Section 1.10 of the manual (Part 1 of Provide discussion and identify
Storm Water Standards) for guidance. requirements below. Go to Step 4.
[O]No BMP Design Manual PDP
requirements apply. Go to Step 4.

Discussion / justification of prior lawful approval, and identify requirements (not required if prior
lawful approval does not apply):

Step 4. Do hydromodification control |:|Yes PDP structural BMPs required for
requirements apply? pollutant control (Chapter 5) and
See Section 1.6 of the manual (Part 1 of hydromodification control (Chapter
Storm Water Standards) for guidance. 6). Go to Step 5.

@No Stop. PDP structural BMPs required

for pollutant control (Chapter 5)
only. Provide brief discussion of
exemption to hydromodification
control below.

Discussion / justification if hydromodification control requirements do not apply:

This project connects to a City of San Diego storm drain system (MS4) which directly
discharges in to a San Diego River reach (downstream of confluence with San Vicente
Creek) which is exempt from hydromodification requirements per the WMAA.

Step 5. Does protection of critical coarse |:|Yes Management measures required
sediment yield areas apply? for protection of critical coarse
See Section 6.2 of the manual (Part 1 of sediment yield areas (Chapter 6.2).
Storm Water Standards) for guidance. Stop.

ENO Management measures not

required for protection of critical
coarse sediment yield areas.
Provide brief discussion below.
Stop.

Discussion / justification if protection of critical coarse sediment yield areas does not apply:

CCSYs are located on the undeveloped slopes adjacent to the project to the south
but CCSYs are not located in the proposed construction areas of the project.

10 The City of San Diego | Storm Water Standards
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Project Name: Home Depot-Scottish Rite (Mission Valley)

HMP Exemption Exhibit

Attach a HMP Exemption Exhibit that shows direct storm water runoff discharge from the
project site to HMP exempt area. Include project area, applicable underground storm drain line
and/or concrete lined channels, outfall information and exempt waterbody.
Reference applicable drawing number(s).

Exhibit must be provided on 11"x17" or larger paper.

11 The City of San Diego | Storm Water Standards
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Project Name: Home Depot-Scottish Rite (Mission Valley)
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Storm Drain
Discharge Location

Constructed storm drain per City GIS records. Hmod-exempt storm drain system per WMAA.

Constructed storm drain per As-Builts. Ties into exempt storm drain system.

THE HOME DEPOT-SCOTTISH RITE
HMP -EXEMPTION EXHIBIT
(Direct discharge into San Diego River)

Existing 36" RCP
Storm Drain Per
DWG 12786-L

Home Depot-Scottish
Rite Project Location


Raymond Escobar
Typewriter
THE HOME DEPOT-SCOTTISH RITE 
HMP -EXEMPTION EXHIBIT
(Direct discharge into San Diego River)

Raymond Escobar
Typewriter
Constructed storm drain per As-Builts.  Ties into exempt storm drain system.

Raymond Escobar
Typewriter
Constructed storm drain per City GIS records.  Hmod-exempt storm drain system per WMAA.

Raymond Escobar
Line

Raymond Escobar
Line

Raymond Escobar
Polygon Line

Raymond Escobar
Polygon

Raymond Escobar
Callout
Home Depot-Scottish Rite Project Location

Raymond Escobar
Callout
Storm Drain 
Discharge Location

Raymond Escobar
Callout
Existing 36" RCP Storm Drain Per DWG 12786-L


Project Name: Home Depot-Scottish Rite (Mission Valley)

Site Information Checklist
For PDPs
Project Summary Information

Form |-3B

Project Name
Home Depot-Scottish Rite Project

Project Address Home Depot:

1895 Camino del Rio South, San Diego CA, 92108
Scottish Rite:
1561 Camino del Rio South, San Diego CA, 92108

Assessor's Parcel Number(s) (APN(s))
43809033000 and 4380903400

Permit Application Number
657591

Project Watershed Select One:
[ISan Dieguito River

[dpPenasquitos
Cmission Bay
[E1San Diego River
[1san Diego Bay
[Tijuana River

Hydrologic subarea name with Numeric

Identifier up to two decimal places (9XX.XX) Mission San Diego 907.11

Project Area

(total area of Assessor's Parcel(s) associated 14.05  Acres (612018 Square Feet)
with the project or total area of the right-of-

way)

Area to be disturbed by the project

(Project Footprint) 11.95  Acres (520823 Square Feet)

Project Proposed Impervious Area
(subset of Project Footprint) 7.99 Acres (348198 Square Feet)

Project Proposed Pervious Area
(subset of Project Footprint) 3.96  Acres (172625 Square Feet)

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Project Area.

The proposed increase or decrease in
impervious area in the proposed condition as | -/ %
compared to the pre-project condition

13 The City of San Diego | Storm Water Standards
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form |-3B Page 2 of 11

Description of Existing Site Condition and Drainage Patterns
Current Status of the Site (select all that apply):

[E]Existing development

[Previously graded but not built out
[CJAgricultural or other non-impervious use
[JVacant, undeveloped/natural
Description / Additional Information:

The site of the proposed Home Depot is the current Scottish Rite Center. The site of
the proposed Scottish Rite Center is currently an auto dealership.

Existing Land Cover Includes (select all that apply):
[E]Vegetative Cover

[INon-Vegetated Pervious Areas

[Zimpervious Areas

Description / Additional Information:

The main area to be redeveloped includes buildings and parking areas. There are
vegetated terraced slopes at the southern border of the project.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
[EINRCS Type A

[CINRCS Type B

CINRCS Type C

CINRCS Type D

Approximate Depth to Groundwater:

[JOGroundwater Depth < 5 feet

[C]5 feet < Groundwater Depth < 10 feet

[]10 feet < Groundwater Depth < 20 feet

[ZGroundwater Depth > 20 feet

Existing Natural Hydrologic Features (select all that apply):
[E]Watercourses

[JSeeps

[CISprings

Clwetlands

[EINone

Description / Additional Information:

The proposed redeveloped area does not consist of any natural hydrologic features. The slope
areas upstream and along the southern border of the site indicate a natural watercourses.

14  The City of San Diego | Storm Water Standards
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-3B Page 3 of 11

Description of Existing Site Topography and Drainage
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. If runoff from offsite is conveyed through the site? If yes, quantification of 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
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
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.

Descriptions/Additional Information

Drainage relative to this site generally consists of three discharge locations into the
Camino del Rio South drainage system.

WEST Discharge: this discharge includes an offsite upstream area which is both
developed and natural slope. Runoff from this offsite area is collected in a storm
drain and routed along the western boundary and ties into the existing storm drain
at Camino del Rio South. Drainage from the existing auto dealership is collected
locally and directly discharged into Camino del Rio South until it is collected by curb
inlet about 60 feet west of the project boundary. In addition, a portion of the
current Scottish Rite parking lot sheet flows and drains into Camino del Rio South
and is also captured by the aforementioned curb inlet.

CENTRAL Discharge: this discharge includes an offsite upstream area which is both
developed and natural slope. Runoff from this offsite area is collected in a storm
drain along the rear of the current Scottish Rite parking lot and conveyed through
the site. Drainage from the Scottish Rite roof and parking lot are collected locally by
grates and tie into this same storm drain. Additional Scottish Rite parking lot areas
sheet flow towards Camino del Rio South and are collected by an existing curb inlet
in front of the site.

EAST Discharge: Runoff from the rear roof and rear parking area for the Scottish
Rite Center drains northerly and discharges into Camino del Sur South. Offsite
areas consisting of a building and slopes also comingle with onsite flow prior to
exiting the site at the northeast corner of the site. Runoff from this area drains east
along the Camino del Sur South gutter before getting collected by the existing curb
inlet about 480 feet east of the site.
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Project Name: Home Depot-Scottish Rite (Mission Valley)
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Description of Proposed Site Development and Drainage Patterns
Project Description / Proposed Land Use and/or Activities:
The proposed project will consist of a Home Depot building and parking garage
structure, a Scottish Rite Center, associated parking throughout, and pockets of
landscaped areas. The drainage boundaries will be modified slightly as outlined in
the Hydrology Exhibits within this SWQMP and within the project specific Drainage
Study. The general drainage patterns will remain the same as existing. However,
treatment BMPs will be added throughout for treating runoff prior to exiting the
site. The area of the project consisting of the 10' ROW dedication for bike lane and
sidewalk meets PDP exemption and does not include treatment control BMPs. The
site is exempt from Hydromodification Requirements.

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

The overall site covered under this report consists of both the Home Depot store
and Scottish Rite Center. The proposed impervious surfaces to be constructed will
consist of building roofs, parking lots, driveways, sidewalks, and a parking garage
structure.

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

The site consists of both the Home Depot and Scottish Rite Center. The proposed
pervious features will consist of landscaped areas, and surface level biofilitration
basin areas.

Does the project include grading and changes to site topography?

[C]Yes
CINo

Description / Additional Information:

The proposed site will minimally alter the existing grades of the site and revise the
current drainage boundaries. Onsite mitigation is proposed to offset any area and/
or flow increases as detailed in the project's drainage study.
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Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?

[B]Yes
|:|No

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
and 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.

Description / Additional Information:

The existing Scottish Rite Center consists of a building and parking lot. Drainage
from a portion of the parking lot is collected by an onsite grate and storm drain then
conveyed towards the storm drain system along Camino del Rio South. The eastern
portion of the site overland flows towards Camino del Rio South where it then flows
east within the gutter and is ultimately collected by an existing curb inlet about 500
feet east of the site. The remaining portion of the site sheet flows towards Camino
del Rio South before getting collected by the existing curb inlet in front of the site.

The existing auto dealer site will be the future location of the new Scottish Rite
Center. Drainage from the backside of the lot is collected via onsite grates and storm
pipe which discharge at the from the lot and drain onto Camino del Rio South. The
front of the lot sheet flows over land towards Camino del Rio South. Runoff along
the Camino del Rio South gutter at this location empties into an existing curb inlet
located approximately 70 feet west of the western site boundary.
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Identify whether any of the following features, activities, and/or pollutant source areas will be
present (select all that apply):

[2]Onsite storm drain inlets

[c]Interior floor drains and elevator shaft sump pumps

[o]Interior parking garages

[E]Need for future indoor & structural pest control
[c]Landscape/outdoor pesticide use

[2]Pools, spas, ponds, decorative fountains, and other water features
[c]Food service

[c]Refuse areas

[industrial processes

[E]Outdoor storage of equipment or materials

[Ivehicle and equipment cleaning

[JVvehicle/equipment repair and maintenance

[JFuel dispensing areas

[ElLoading docks

[c]Fire sprinkler test water

[OMiscellaneous drain or wash water

[o]Plazas, sidewalks, and parking lots

Description/Additional Information:

The site as a whole consisting of both the Home Depot and Scottish Rite Center sites
will include the above listed potential pollutant sources due to the expected land use
and activities as a retail store and community use building.
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Identification and Narrative of Receiving Water
Narrative describing flow path from discharge location(s), through urban storm conveyance system,
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay,
lagoon, lake or reservoir, as applicable)

All storm water runoff generated by the impervious surfaces at the site will be routed through a
water quality treatment BMPs prior exiting the site. All runoff from the site will enter the City of
San Diego MS4 storm drain system which is conveyed downstream where it will discharge into
the San Diego River which is located approximately 1,700 yards due west of the site. From the
MS4 discharge point into the San Diego River, flow heads west and empties into the Pacific Ocean
about 5.62 miles west. The 10' ROW dedication for bike lane and sidewalk will be considered
exempt under exemption section "1.4.3 Local PDP Exemptions" of the City of San Diego Storm
Water Standards Exemption Category 1, criteria (a).

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge
locations

ACR, GOLD, IND, MUN, RARE, REC1, REC2, WARM, WILD

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project
discharge locations

None.

Provide distance from project outfall location to impaired or sensitive receiving waters

The San Diego River is located about 0.3 miles north of the site. The San Diego River is listed on the most recently
released 2014/2016 Integrated active CWA Section 303d list with the following impairments: Bethnic Community
Effects, Cadmium, Nitrogen, Oxygen (Dissolved), Phosphorus, TDS, Toxicity and Indicator Bacteria. The San Diego River
has a TMDL for Indicator Bacteria. Please note, this updated list differs from the list provided in Appendix K of the
October 2018 BMP Design Manual (See Form I-3B on following page for Pollutants/Stressors listed on Appendix K).

Summarize information regarding the proximity of the permanent, post-construction storm water
BMPs to the City's Multi-Habitat Planning Area and environmentally sensitive lands

The site proposes numerous onsite treatment (biofiltration) BMPs. Multi-Habitat
Planning Areas and sensitive area have been identified upstream of the site along
the slopes on the rear side of the project. In addition, the SanGIS website identifies
the San Diego River (0.3 miles feet due north) as a MHPA.
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Identification of Receiving Water Pollutants of Concern

the impaired water bodies:

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

303(d) Impaired Water Body
(Refer to Appendix K)

Pollutant(s)/Stressor(s) (Refer to
Appendix K)

TMDLs/WQIP Highest Priority
Pollutant (Refer to Table 1-4 in
Chapter 1)

San Diego River

Enteroccus, Fecal Coliform, Low Dissolved

Indicator Bacteria

Oxygen, Manganese, Nitrogen, Phosphorus,

Total Dissolved Solids, Toxicity

Indicator Bacteria

Pacific Ocean Shoreline, San Diego HU at the San Diego River

outlet at Dog Beach Indicator Bacteria

Identification of Project Site Pollutants*
*|dentification of project site pollutants 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 anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Not Applicable to the
Project Site

Anticipated from the
Project Site

Also a Receiving Water

Pollutant
Pollutant of Concern

Sediment

Nutrients
Heavy Metals

Organic Compounds

Trash & Debris
Oxygen Demanding
Substances

Oil & Grease

Bacteria & Viruses

I
I
I o O

Pesticides
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Hydromodification Management Requirements
Do hydromodification management requirements apply (see Section 1.6)?

[Ives, hydromodification management flow control structural BMPs required.

[ ]No, the project will discharge runoff directly to existing underground storm drains discharging
directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

@NO, 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 for the watershed in which the project resides.

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

This site connects to the MS4 storm drain system which directly discharges into the
San Diego River which has been identified as a Homdromodification-exempt river
reach. See Map exhibit on following sheet showing the site and the exempt system
from the site to the San Diego River per the WMAA and As-Builts for the 36" RCP
Storm Drain in DWG 12785-L.

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm
water conveyance system from the project site to an exempt water body. The exhibit should include
details about the conveyance system and the outfall to the exempt water body.

Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply
Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream

area draining through the project footprint?

[yes
[CINo

Discussion / Additional Information:
N/A, HMP -exempt
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THE HOME DEPOT-SCOTTISH RITE
HMP -EXEMPTION EXHIBIT
(Direct discharge into San Diego River)

Existing 36" RCP
Storm Drain Per
DWG No. 12785-L
Storm Drain
Discharge Location

Home Depot-Scottish
Rite Project Location

Constructed storm drain per City GIS records. Hmod-exempt storm drain system per WMAA.

Constructed storm drain per As-Builts, DWG 12785-L. Ties into exempt storm drain system.


Raymond Escobar
Typewriter
THE HOME DEPOT-SCOTTISH RITE 
HMP -EXEMPTION EXHIBIT
(Direct discharge into San Diego River)

Raymond Escobar
Typewriter
Constructed storm drain per As-Builts, DWG 12785-L.  Ties into exempt storm drain system.

Raymond Escobar
Typewriter
Constructed storm drain per City GIS records.  Hmod-exempt storm drain system per WMAA.

Raymond Escobar
Line

Raymond Escobar
Line

Raymond Escobar
Polygon Line

Raymond Escobar
Polygon

Raymond Escobar
Callout
Home Depot-Scottish Rite Project Location

Raymond Escobar
Callout
Storm Drain 
Discharge Location

Raymond Escobar
Callout
Existing 36" RCP Storm Drain Per DWG No. 12785-L


Project Name: Home Depot-Scottish Rite (Mission Valley)
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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.

N/A, HMP-exempt

Has a geomorphic assessment been performed for the receiving channel(s)?

[CINo, the low flow threshold is 0.1Q, (default low flow threshold)

[Yes, the result is the low flow threshold is 0.1Q;

[JYes, the result is the low flow threshold is 0.3Q,

[ves, the result is the low flow threshold is 0.5Q,

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

Discussion / Additional Information: (optional)
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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.

The project is a redevelopment project and as such, the existing offsite downstream
storm drain infrastructure has been set along Camino del Rio South. Therefore, any
onsite storm drain piping will be constrained vertically to be able to tie in to the
existing system. Also, the placement of the main Home Depot building will be
located directly over the existing storm drain conveying offsite runoff through
towards Camino del Rio South storm drain system. This storm drain will need to be
re-routed around the proposed building footprint.

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.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Source Control BMP Checklist
for PDPs

Source Control BMPs

Form I-4B

All development projects must implement source control BMPs where applicable and
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water
Standards) for information to implement source control BMPs shown in this checklist.

Answer each category below pursuant to the following.

e '"Yes" means the project will implement the source control BMP as described in Chapter 4
and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.

e "No" 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 has no outdoor materials
storage areas). Discussion / justification may be provided.

Source Control Requirement Applied?

4.2.1 Prevention of lllicit Discharges into the MS4 [T]ves [[No [[]N/A

Discussion / justification if 4.2.1 not implemented:

4.2.2 Storm Drain Stenciling or Signage | @Yes | |:|No ||:| N/A

Discussion / justification if 4.2.2 not implemented:

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run- [O]Yes |[JNo [[]N/A
On, Runoff, and Wind Dispersal

Discussion / justification if 4.2.3 not implemented:

4.2.4 Protect Materials Stored in Outdoor Work Areas from @Yes |:|No |:|N/A
Rainfall, Run-On, Runoff, and Wind Dispersal

Discussion / justification if 4.2.4 not implemented:

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and @Yes |:| No |:| N/A
Wind Dispersal

Discussion / justification if 4.2.5 not implemented:
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Source Control Requirement Applied?

4.2.6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each
source listed below)

On-site storm drain inlets [O]yes  []No []nN/A
Interior floor drains and elevator shaft sump pumps [O]yes [JNo []N/A
Interior parking garages @Yes |:| No |:| N/A
Need for future indoor & structural pest control [O]yes [JNo []N/A
Landscape/Outdoor Pesticide Use [O]yes [JNo [JN/A
Pools, spas, ponds, decorative fountains, and other water features @Yes |:| No |:| N/A
Food service [O]yes [JNo []N/A
Refuse areas [O]yes [JNo []N/A
Industrial processes [Jyes [JNo [O]N/A
Outdoor storage of equipment or materials [O]yes  [JNo []N/A
Vehicle/Equipment Repair and Maintenance [Jyes []No [O]N/A
Fuel Dispensing Areas [Jyes [JNo [o]N/A
Loading Docks [O]yes [JNo []N/A
Fire Sprinkler Test Water [O]yes [JNo []JN/A
Miscellaneous Drain or Wash Water [O]yes [JNo []]N/A
Plazas, sidewalks, and parking lots [O]yes [JNo []]N/A
SC-6A: Large Trash Generating Facilities [Jyes [JNo [Z]N/A
SC-6B: Animal Facilities [Jyes []No [O]N/A
SC-6C: Plant Nurseries and Garden Centers [O]yes [JNo []N/A
SC-6D: Automotive Facilities [Jyes []No [O]N/A

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff pollutants
are discussed. Justification must be provided for all "No" answers shown above.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Site Design BMP Checklist

for PDPs
Site Design BMPs

Form I-5B

All development projects must implement site design BMPs where applicable and feasible. See
Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for
information to implement site design BMPs shown in this checklist.

Answer each category below pursuant to the following.

e '"Yes"means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the BMP Design Manual. Discussion / justification is not required.

e "No" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.

e "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 may be provided.

A site map with implemented site design BMPs must be included at the end of this checklist.

Site Design Requirement Applied?

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features [ ]yes ||E|No “:|N/A

Discussion / justification if 4.3.1 not implemented:

The existing site is currently developed with buildings and parking lots. The project will alter internal
drainage patterns but will attempt to mimic existing drainage areas and mitigate flows at all discharge
points where feasible.

1-1  Are existing natural drainage pathways and hydrologic EYes |:|No |:|N/A
features mapped on the site map?

1-2  Are trees implemented? If yes, are they shown on the site |[_]Yes |[0]No |[[ ]N/A
map?

1-3  Implemented trees meet the design criteria in 4.3.1 Fact |[]Yes |[D]No |[JN/A
Sheet (e.g. soil volume, maximum credit, etc.)?

1-4 |Is tree credit volume calculated using Appendix B.2.2.1 and |:|Yes @ No |:|N/A
SD-1 Fact Sheet in Appendix E?

4.3.2 Have natural areas, soils and vegetation been conserved? [O]ves |[[INo [[IN/A

Discussion / justification if 4.3.2 not implemented:
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Site Design Requirement Applied?
4.3.3 Minimize Impervious Area [O] Yes ||:|No “:|N/A
Discussion / justification if 4.3.3 not implemented:

The project will be redeveloped as two commercial sites. Compared to existing conditions, the site
will increase the amount of landscaping and minimize the amount of impervious area where feasible.

4.3.4 Minimize Soil Compaction ||E|Yes ||:|No “:|N/A

Discussion / justification if 4.3.4 not implemented:
Soil within dispersion areas and at proposed biofiltration basin areas will minimize soil compaction
and/or will be re-tilled prior to its construction.

4.3.5 Impervious Area Dispersion ||E|Yes ||:| No ‘ [IN/A
Discussion / justification if 4.3.5 not implemented:

A portion of the projects' roof and parking areas will drain towards landscaped areas acting as

dispersion areas.

5-1 Is the pervious area receiving runon from impervious area EYes |:|No |:| N/A
identified on the site map?

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact @Yes |:| No |:| N/A
Sheet in Appendix E (e.g. maximum slope, minimum length,
etc.)

5-3 Is impervious area dispersion credit volume calculated using @Yes |:| No |:|N/A
Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E?
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Site Design Requirement Applied?
4.3.6 Runoff Collection [O]Yes | [ No “:| N/A
Discussion / justification if 4.3.6 not implemented:

The proposed local area drain system is proposed in portions of the site to collect runoff to minimize
transporting of pollutants.

6a-1 Are green roofs implemented in accordance with design |[ JYes |[[ |No |[O]N/A
criteria in 4.3.6A Fact Sheet? If yes, are they shown on
the site map?
6a-2 Is the green roof credit volume calculated using Appendix |:|Yes |:|No @N/A
B.2.1.2 and 4.3.6A Fact Sheet in Appendix E?
6b-1 Are permeable pavements implemented in accordance with |:|Yes |:| No EN/A
design criteria in 4.3.6B Fact Sheet? If yes, are they shown
on the site map?
6b-2 Is the permeable pavement credit volume calculated |:|Yes |:| No @N/A
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix
4.3.7 Landi8caping with Native or Drought Tolerant Species EYes |:| No |:| N/A

Discussion / justification if 4.3.7 not implemented:
Landscaped areas will be with native or drought tolerant species.

4.3.8 Harvest and Use Precipitation ||:|Yes | |:|No ‘ @N/A
Discussion / justification if 4.3.8 not implemented:

8-1 Are rain barrels implemented in accordance with design [[ [Yes |[[ ]No |[O]N/A
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the
site map?

8-2 Is the rain barrel credit volume calculated using Appendix |:|Yes |:| No @N/A
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?
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Insert Site Map with all site design BMPs identified:

——gt
- —— =

BMPDM SECTION AND ELEMENT

4.3.2 CONSERVE NATURAL AREAS, SCILS, AND VEGETATION

4.3.3 MINIMIZE IMPERVIOUS AREA

4.3.4 MINIMIZE SOIL COMPACTION

4.3.5 IMPERVIOUS AREA DISPERSION

4.3.6 RUNOFF COLLECTION

4.3.7 LANDSCAPING WITH NATIVE OR DROUGHT TOLERANT SPECIES
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Summary of PDP Structural BMPs \ Form I-6

PDP Structural BMPs

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the
BMP Design Manual, Part 1 of Storm Water Standards). 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 BMP 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 includes
requiring the project owner or project owner's representative to certify construction of the
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity
(see Chapter 7 of the BMP Design Manual).

Use this form 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 (page 3 of this form) for each structural BMP within the project (copy
the BMP summary information page as many times as needed to provide summary information for
each individual structural BMP).

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 BMP 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.

In accordance with Section 5.1 of the BMP Design Manual, the following steps were
taken in selecting the site’s BMPs:

1. Based on the drainage subareas delineated on the hydrology analysis, DMA
areas were established. The DMAs which were considered to be self-mitigating or
deminimis were then identified. The DCVs for each remaining DMAs were then
calculated.

2. A'harvest and use feasibility analysis' was then conducted and determined that
harvest and use measures were infeasible for this site.

3. A soil infiltration feasibility analysis was then performed by the geotechnical
engineer and civil engineer to determine whether there was an opportunity for
placement of infiltration facilities at the site based on it's infiltration potential.
Based on soil data and perc tests performed at the site, it was determined that the
site has minimal, if any infiltration potential due to its shallow clay layers.

4. Based on the DMA subareas and infiltration capacities, BMPs were proposed.
Where possible, above ground biofiltration areas (basins) were placed.

(Continue on page 2 as necessary.)

30 The City of San Diego | Storm Water Standards
Form -6 | January 2018 Edition



Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-6 Page 2 of 12

(Continued from page 1)

Where areas were restrictive for placement of above ground facilities, modular
flow-based proprietary biofiltration devices are proposed. In those instances,
Target volume reduction amounts were calculated for each DMA. Amended soils
placed throughout the site were then proposed to achieve adequate volume
retention.

5. Flow-thru treatment Control BMPs were not necessary since Steps 1A and 3
above were able to achieve treatment of the DCV and volume retention
requirements.

6. This SWQMP including calculations for proposed BMPs is being prepared as Step
6 of achieving stormwater compliance.

7. Attachment 3 of this SWQMP provides maintenance information. Form I-6
(Structural BMP Summary Information) includes the maintenance responsibility and
funding mechanism. Maintenance agreements for the site will be addressed during
the final engineering phases of the project.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

FormI-6 Page 1 of 12 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No.BF-1-1
Construction Plan Sheet No.

Type of Structural BMP:

|:|Retention by harvest and use (e.g. HU-1, cistern)

|:|Retention by infiltration basin (INF-1)

[ JRetention by bioretention (INF-2)

|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[ ]Biofiltration (BF-1)

|:|Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide

BMP type/description in discussion section below)

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
|:|Po||utant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Scottish Rite: 1561 Camino del Rio South,
San Diego CA, 92108

Who will be the final owner of this BMP?

Scottish Rite: 1561 Camino del Rio South,

Who will maintain this BMP into perpetuity? i
San Diego CA, 92108

What is the funding mechanism for Privately funded by Owner
maintenance?

32 The City of San Diego | Storm Water Standards
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form -6 Page 2 of 12 (Copy as many as needed)

Structural BMP ID No. BF-1-1

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):
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Project Name: Home Depot-Scottish Rite (Mission Valley)

FormI-6 Page 3 of 12 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No. BF-3-1
Construction Plan Sheet No.

Type of Structural BMP:

|:|Retention by harvest and use (e.g. HU-1, cistern)

|:|Retention by infiltration basin (INF-1)

[ JRetention by bioretention (INF-2)

|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[ ]Biofiltration (BF-1)

|:|Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide

BMP type/description in discussion section below)

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
|:|Po||utant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Scottish Rite: 1561 Camino del Rio South,
San Diego CA, 92108

Who will be the final owner of this BMP?

Scottish Rite: 1561 Camino del Rio South,

Who will maintain this BMP into perpetuity? i
San Diego CA, 92108

What is the funding mechanism for Privately funded by Owner
maintenance?
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form -6 Page 4 of 12 (Copy as many as needed)

Structural BMP ID No. BF-3-1

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

This BMP is a flow based proprietary modular biofiltration device which qualifies as
a biofiltration facility since it is TAPE-certified and complies with the requirements in
Appendix F of the BMP Design Manual.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

FormI-6 Page 5 of 12 (Copy as many as needed)

Structural BMP Summary Information
Structural BMP ID No. BF-1-2
Construction Plan Sheet No.
Type of Structural BMP:
|:|Retention by harvest and use (e.g. HU-1, cistern)
|:|Retention by infiltration basin (INF-1)
[ JRetention by bioretention (INF-2)
|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[o]Biofiltration (BF-1)

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

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
EPollutant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Who will be the final owner of this BMP? Home Depot USA, Inc.: 1895 Camino del
Rio South, San Diego CA, 9108

Home Depot USA, Inc: 1895 Camino del

Who will maintain this BMP into perpetuity? } )
Rio South, San Diego CA, 9108

What is the funding mechanism for Privately funded by Owner
maintenance?
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form -6 Page 6 of 12 (Copy as many as needed)

Structural BMP ID No. BF-1-2

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):
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Project Name: Home Depot-Scottish Rite (Mission Valley)

FormI-6 Page 7 of 12 (Copy as many as needed)

Structural BMP Summary Information
Structural BMP ID No. BF-3-2
Construction Plan Sheet No.
Type of Structural BMP:
|:|Retention by harvest and use (e.g. HU-1, cistern)
|:|Retention by infiltration basin (INF-1)
[ JRetention by bioretention (INF-2)
|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[ ]Biofiltration (BF-1)

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

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
|:|Po||utant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Who will be the final owner of this BMP? Home Depot USA, Inc.: 1895 Camino del
Rio South, San Diego CA, 9108

Home Depot USA, Inc.: 1895 Camino del

Who will maintain this BMP into perpetuity? } )
Rio South, San Diego CA, 9108

What is the funding mechanism for Privately funded by Owner
maintenance?
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form -6 Page 8 of 12 (Copy as many as needed)

Structural BMP ID No. BF-3-2

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

This BMP is a flow based proprietary modular biofiltration device which qualifies as
a biofiltration facility since it is TAPE-certified and complies with the requirements in
Appendix F of the BMP Design Manual.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

FormI-6 Page 9 of 12 (Copy as many as needed)

Structural BMP Summary Information
Structural BMP ID No. BF-3-3
Construction Plan Sheet No.
Type of Structural BMP:
|:|Retention by harvest and use (e.g. HU-1, cistern)
|:|Retention by infiltration basin (INF-1)
[ JRetention by bioretention (INF-2)
|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[ ]Biofiltration (BF-1)

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

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
|:|Po||utant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Who will be the final owner of this BMP? Home Depot USA, Inc.: 1895 Camino del
Rio South, San Diego CA, 9108

Home Depot USA, Inc.: 1895 Camino del

Who will maintain this BMP into perpetuity? } )
Rio South, San Diego CA, 9108

What is the funding mechanism for Privately funded by Owner
maintenance?
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-6 Page 10 of 12 (Copy as many as needed)

Structural BMP ID No. BF-3-3

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

This BMP is a flow based proprietary modular biofiltration device which qualifies as
a biofiltration facility since it is TAPE-certified and complies with the requirements in
Appendix F of the BMP Design Manual.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-6 Page 11 of 12 (Copy as many as needed)

Structural BMP Summary Information
Structural BMP ID No. BF-3-4
Construction Plan Sheet No.
Type of Structural BMP:
|:|Retention by harvest and use (e.g. HU-1, cistern)
|:|Retention by infiltration basin (INF-1)
[ JRetention by bioretention (INF-2)
|:|Retention by permeable pavement (INF-3)

|:|Partial retention by biofiltration with partial retention (PR-1)

[ ]Biofiltration (BF-1)

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

|:|Flow—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)

|:|Flow—thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

|:|Detention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
|:|Po||utant control only

DHydromodiﬁcation control only

|:|Combined pollutant control and hydromodification control
|:| Pre-treatment/forebay for another structural BMP
|:|Other (describe in discussion section below)

Who will certify construction of this BMP? Bryan D. Smith, P.E.
Provide name and contact information for the | Fuscoe Engineering, Inc.

party responsib|e to sign BMP verification form | 6390 Greenwich Drive, Suite 170, San Diego, CA 92122
DS-563 858.554.1500

Who will be the final owner of this BMP? Home Depot USA, Inc.: 1895 Camino del
Rio South, San Diego CA, 9108

Home Depot USA, Inc.: 1895 Camino del

Who will maintain this BMP into perpetuity? } )
Rio South, San Diego CA, 9108

What is the funding mechanism for Privately funded by Owner
maintenance?
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Form I-6 Page 12 of 12 (Copy as many as needed)

Structural BMP ID No. BF-3-4

Construction Plan Sheet No.
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

This BMP is a flow based proprietary modular biofiltration device which qualifies as
a biofiltration facility since it is TAPE-certified and complies with the requirements in
Appendix F of the BMP Design Manual.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Attachment 1
Backup For PDP Pollutant
Control BMPs

This is the cover sheet for Attachment 1.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition



Project Name: Home Depot-Scottish Rite (Mission Valley)

Indicate which Items are Included:

Attachment
Sequence

Attachment 1a

Contents

DMA Exhibit (Required) See
DMA Exhibit Checklist.

Checklist

Included

Attachment 1b

Tabular Summary of DMAs Showing DMA
ID matching DMA Exhibit, DMA Area, and
DMA Type (Required)*

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in
Attachment 1a

Included as Attachment 1b,
separate from DMA Exhibit

Attachment 1c

Form I-7, Harvest and Use Feasibility
Screening Checklist (Required unless the
entire project will use infiltration BMPs)

Refer to Appendix B.3-1 of the BMIP
Design Manual to complete Form I-7.

Included

Not included because the
entire project will use
infiltration BMPs

Attachment 1d

Infiltration Feasibility Information.
Contents of Attachment 1d depend on the
infiltration condition:

o No Infiltration Condition:

o Infiltration Feasibility Condition
Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A (optional)

o Form I-8B (optional)

o Partial Infiltration Condition:

o Infiltration Feasibility Condition
Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A

o Form I-8B

o Full Infiltration Condition:

o Form I-8A

o Form I-8B

o Worksheet C.4-3

o Form I-9
Refer to Appendices C and D of the
BMP Design Manual for guidance.

Included

Not included because the
entire project will use
harvest and use BMPs

Attachment 1e

Pollutant Control BMP Design
Worksheets / Calculations (Required)

Refer to Appendices B and E of the BMP
Design Manual for structural pollutant

control BMP design guidelines and site
design credit calculations

Included

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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Project Name: Home Depot-Scottish Rite (Mission Valley)

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

The DMA Exhibit must identify:

ooy ey e f = | =2

]

Underlying hydrologic soil group

Approximate depth to groundwater

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

Critical coarse sediment yield areas to be protected

Existing topography and impervious areas

Existing and proposed site drainage network and connections to drainage offsite

Proposed grading

Proposed impervious features

Proposed design features and surface treatments used to minimize
imperviousness

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)

Potential pollutant source areas and corresponding required source controls
(see Chapter 4, Appendix E.1, and Form |-3B)

Structural BMPs (identify location, type of BMP, size/detail, and include cross-

section)

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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Attachment 1a

DMA Exhibits


PERMANENT STORM WATER BMP NOTES PROJECT SITE INFO

POLLUTANT CONTROL BMP (PR—1, BIOFILTRATION W/PARTIAL INFILTRATION) UNDERLYING HYDROLOGIC SOIL: DEEMED D DUE TO SHALLOW CLAY LAYERS
APPROXIMATE DEPTH TO GROUNDWATER: 18—21 FEET
__ _z_ _ _z_ » rcp SD PER EXISTING NATURAL HYDROLOGIC FEATURES (WATERCOURSES, SEEPS, SPRINGS, WETLANDS): NONE
MODULAR WETLAND BIOFILTRATION SYSTEM (BF—-3-1, BF—-3-2, BF3-3, BF—-3-4) | %QET'NS-G‘%BE”L INFILTRATION FEASIBILITY: PARTIAL INFILTRATION

CRITICAL COARSE SEDIMENT YEILD AREAS TO BE PROTECTED: NONE
EXISTING IMPERVIOUS AREA: 385,201 SF

DISTURBED AREA: 11.95 AC (520,823 SF)

PROPOSED/REPLACED IMPERVIOUS AREA: 348,198 SF

PROPOSED PERVIOUS AREA (INCLUDES LANDSCAPING): 172,625 SF

HYDROMODIFICATION EXEMPTION

THE PROJECT SITE DISCHARGES TO AN EXEMPT CONVEYANCE SYSTEM PER THE WMAA AND THEREFORE,
HYDROMODIFICATION DESIGN AND CONTROLS DO NOT APPLY TO THE PROJECT SITE.

IMPERVIOUS AREA DISPERSION (SD-B)

/ DMA_RWI — NN N . SOURCE CONTROL BMP LEGEND SYMBOL/LOCATION
18,506 o %% 89 iz | TYPE 'B
. ———= — 7777 B 2770 ////////// BROW DITCH BMP DRAINAGE MANUAL SECTION AND ELEMENT
R T W 5,684 (12,822 7 2 , e y= e Z )
_ == x S R % //////// . \ 4.2.1 PREVENTION OF ILLICIT DISCHARGE IN THE MS4 NOT PLOTTABLE*
N ///////////////;I/% ~ //// NO_DUMPING
— /~/r/~////// R //////// \\ 4.2.2 STORM DRAIN STENCILING AND SIGNAGE =3
DMA HD1 //////// \ 4.2.3 PROTECT OUTDOOR MATERIALS STORAGE AREAS ¢
~ DMA HD2 52,820 7, |
> 64,052 2\ 4.2.4 PROTECT MATERIALS STORED IN OUTDOOR WORK AREAS
% § ] o ’ 7,628 | 45,192 G |
K 4 2N A o ! ! %%,
7 /// Fh 0 AR 27 7 9,748 | 54,504/ . (= 425 PROTECT TRASH STORAGE AREAS ®
% T LA 2 4.2.6 ADDITIONAL BMPS BASED ON POTENTIAL SOURCES OF
) =1 | : — RUNOFF POLLUTANTS:
7 77
7 7% 74 | ONSITE STORM DRAIN INLETS e
JIX g PROP 20° WIDE ' | TYPE B’
: %{/ . 77 DRAINAGE_ESMT. BROW DITCH INTERIOR FLOOR DRAINS & ELEVATOR SHAFT SUMP PUMPS
| {4 %%, (
W 277 % % \ INTERIOR PARKING GARAGES A
| 4 '.// ~//. ’ 7777
| ‘ *////////// ///////// o 3 4l \ NEED FOR FUTURE INDOOR & STRUCTURAL PEST CONTROL -
////. y \. | E— —
77 : s 770007007
o 17 5 \ 8 G \ LANDSCAPE/OUTDOOR PESTICIDE USE 000
| |i:2 D§”§\2§§1 S TN i \\ REFUSE AREAS @
72 A > 77 7
| ¥ B = \ . ///,,/7 7 7 \\ OUTDOOR STORAGE OF EQUIPMENT OR MATERIALS ¢
W | % 412 e o 7 \ LOADING DOCKS
H ) ~ i : \ i - ) \ . 7 \
i ///////// SE5TTIoH : ////////// - 0% \ i ) i FIRE SPRINKLER TEST WATER
N /////// CERIIITTE:R 7 B et g SOk | ///// y \\ o MISCELLANEOUS DRAIN OR WASH WATER
(=% 7z 7 % 77
| } L 7 s CENTER % ' \ PLAZAS, SIDEWALKS, AND PARKING LOTS %
b 7 % THE HOME %, \ -
¢ 22 ‘ Y
N ///i VA HD3 DEPOT /;///// A BiTCH PLANT NURSERIES AND GARDEN CENTERS >k
HAS = 61,015 DMA HD4 : é//////
v 7, 592 [60,023 u 11,404 . SITE DESIGN BMP LEGEND
2 T/ ’ 7/
| f////// /.//%,7//////7/% - 6,114 [105,290 » //////////// BMP DRAINAGE MANUAL SECTION AND ELEMENT
£ \RU 0555250054577 =3\ - \ ___.//'
B f///;/ T Z 000 /////@ ““1 ' ' ' : V7 432  CONSERVE NATURAL AREAS, SOILS, AND VEGETATION o
"V 7 S
% % 720 4.3.3 MINIMIZE IMPERVIOUS AREA 0000
A, 77w 75577 g L2
N/ ) ZHudM/M7 M N7 EXIST. 36" RCP 434 MINIMIZE SOIL COMPACTION
~' N L 7 — PROP 20’ WIDE x% CITY STORM _DRAIN I,
‘ ) DMA SR2 DRAINAGE ESMT
¥ : T
W / 55,968 4.3.5 IMPERVIOUS AREA DISPERSION 00007
| > ) 7757
B 7 A it 4.3.6 RUNOFF COLLECTION
: Y22 , o // // 77
N % | 4.37 LANDSCAPING WITH NATIVE OR DROUGHT 777
W 7 o ) TOLERANT SPECIES 2z
N % G
g s %
‘ '. \ TYPE 'B’
’ ) BROW DITCH
| //i 7724
N
K 1 , . _— L LEGEND LEGEND (CONT.)
4 s ~ ¢ s —
7 ‘ 550507 /55707
a PROPERTY” LINE PROPOSED PERVIOUS AREA .
i | 102208520212 EXISTING EASEMENT @ ———————— Jrr700 0
ol
| “ \ RIGHT—OF —WAY e — PROPOSED IMPERVIOUS ROOF
K | \ STREET CENTERLINE —
1
T, EXISTING STORM DRAIN PROPOSED IMPERVIOUS AC PAVING -
| } : A\ DMA LIMITS
\ :18 3 : DJ\Q@ 8S3M4S DIRECTION OF FLOW PROPOSED IMPERVIOUS PARKING
1.8 ’
1= \ ! SELF TREATING BIOFILTRATION BASIN
s AREA PROPOSED IMPERVIOUS HARDSCAPE
s DMA DESIGNATION
112
| T T TOTAL AREA PROPOSED IMPERVIOUS CONCRETE
i | B
|
‘ ‘ | PERVIOUS IMPERVIOUS PROPOSED BIOFILTRATION BASIN
il AREA AREA
o 'ENERGY DISSIPATOR EXISTING CONTOUR
‘ il HIGH PER CSDSD SDD—105 MODULAR WETLAND UNITS BMP 8(MWS)
POINT
| L PROPOSED CONTOUR 280
| ——
_ PROPOSED STORM DRAIN sp
______________ HOME DEPOT MISSION VALLEY
DMA AND BMP SUMMARY TABLE —_—r— V45431 ga6.03 _
——— U ATTACHMENT 1A & 1B - DRAINAGE
TOTAL BOTTOM RISER UNDERDRAIN ORIFICE [BASIN SIDE| SURFACE [SOIL MEDIA| GRAVEL |STORAGE BELOW| MEDIA |  ——_—__—_n——— e —
BASIN | DEPTH | SURFACE AREA [HEIGHT TRIM OPENING| NO. OF | DIAM. | SLOPES | PONDING | THICKNESS | STORAGE | UNDERDRAIN | FILTRATION MANAGEMENT AREAS (DMA)
(BMP D) | (FT) (SF) (FT) (FT) ORIFICES |  (IN) (H:V) | DEPTH (IN) (IN) DEPTH (IN) (IN) RATE (IN/HR) EXHIBIT
BF—1-1| 1 785 0.5 3X3 1 4 3:1 6 18 12 3 5
]
BF-1-2 | 15 2,282 0.5 3X3 1 4 3:1 6 18 12 3 5 VOLUME REDUCTION SUMMARY = “‘Il JOB NO.
H 128-020
RUNOFF | INTENSITY | AREA TREATED | AREA TREATED | TREATMENT Q (TREAT) TREATMENT MODEL NO.| DATE REVISION =
DMA'ID | BMP 10 Eactor | (IN/HR) (SF) (AC) FACTOR | REQ'D (CFS) |MODEL SIZE | cAPACITY (cFs) | MODEL NUMBER R | oepot| CRIE N = DRAWNBY: E.S.
CF ¥
SR2 | BF-3-1| 0.78 0.2 55,968 1.28 1.5 0.30 0.346 0.2 MWS L—8—12-V E N G I N EERIN G DATE'8,/12/2020
HD2 |BF-3-2| 0.78 0.2 64,052 1.47 1.5 0.34 0.462 0.2 MWS L-8-16-V TARGET | 597 397 6390 Greenwich Dr., Suite 170
HD3 | BF-3-3| 0.89 0.2 61,015 1.40 1.5 0.37 0.577 0.2 MWS L-8-20-V ACHIEVED | 1727 1069 San Diego, California 92122 SHEET
tel 858.554.1500 o fax 858.597.0335 1 of 2
HD4 |BF—3-4| 0.86 0.2 111,404 2.5 1.5 0.645 0.693 0.2 MWS L—10—20-V o FUSCOR. com o)

F:\Projects\ 128\ 020\ _Support Files\Reports\SWQMP\Attachments\Attachment 1a, 1b — DMA Exhibit.dwg (8/12/2020 2:53 PM) Plotted by: Emma Smith
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Attachment 1b

Tabular Summary of DMAs


Project Name: Home Depot-Scottish Rite (Mission Valley)

. Impervious A_rea DCV .
Plentifier | (acresy | Avea | %mmp | mse | VRESEC | (ubic | Treateq u (BME | ROl oot e
(acres) Coefficient feet)

SR1 0.763 0.531 69.65 D 0.72 1,042 BF-1-1 Biofiltration N/A

SR2 1.285 1.088 84.73 D 0.81 2,002 BF-3-1 Biofiltration N/A

HD1 1.212 1.037 85.56 D 0.81 1,890 BF-1-2 Biofiltration N/A

HD2 1.470 1.266 84.78 D 0.81 2,201 BF-3-2 Biofiltration N/A

HD3 1.401 1.378 98.37 D 0.89 2,398 BF-3-3 Biofiltration N/A

HD4 2.557 2.417 94.51 D 0.87 4,231 BF-3-4 Biofiltration N/A

RW1 0.425 0.294 69.29 D 0.71 580 EXEMPT EXEMPT

SMS 2.84 0 0] D 3 SELF MTGTNG

Summary of DMA Information (Must match project description and SWQMP Narrative)
MA Total Area

ezl 1D Impervious Weighted el Dev Total Area No. of

No. of DMAs Area % Imp (cubic
Area Runoff Treated (acres) POCs

(acres) .. feet)

(acres) Coefficient
8 11.956 7.994 66.86 0.701 14,434 11.956 N/A

Where: DMA = Drainage Management Area; Imp = Imperviousness; HSG = Hydrologic Soil Group; DCV= Design Capture Volume; BMP = Best Management
Practice; POC = Point of Compliance; ID = identifier; No. = Number

The City of San Diego | Storm Water Standards
Worksheet B-1 | January 2018 Edition
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Attachment 1c

Form I-7, Harvest and Use Feasibility Screening Checklist


SCOTTISH RITE

Harvest and Use Feasibility Checklist Worksheet B.3-1 : Form |-7

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

[O]Toilet and urinal flushing

@ Landscape irrigation

@Other:

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.

[Provide a summary of calculations here]

Office Use assumes 5 employees and 10 non-employees = 15 users

7 gals/users per day =7 x 15 = 105 gals = 14.04 CF

Landscape = ETWU = (2.8in/mo)x {[(PFxHA/IE]+SLA} x 0.015 = 2.8x{[(0.5x18,169)/
0.9]+03}x0.015 = 424 gals

Total gals = 105 + 424 = 529 gals/day = 71 CF/day; Therfore 36 hr demand = 107 CF.

3. Calculate the DCV using worksheet B-2.1.

DCV =2,898 (cubic feet)

[Provide a summary of calculations here]

See Attachment 1e for DCV calculations for each respective site (i.e. the Home Depot and
Scottish Rite Center.

3a. Is the 36-hour 3b. Is the 36-hour demand greater 3c. Is the 36-
demand greater than or than 0.25DCV but less than the full hour demand
equal to the DCV? DCV? less than

Yes / No |:> Yes / No ':> 0.25DCV?

¢ g

Harvest and use appears to | Harvest and use may be feasible. Conduct | Harvest and

be feasible. Conduct more more detailed evaluation and sizing use is
detailed evaluation and calculations to determine feasibility. considered to
sizing calculations to Harvest and use may only be able to be be infeasible.
confirm that DCV can be used for a portion of the site, or

used at an adequate rate to (optionally) the storage may need to be

meet drawdown criteria. upsized to meet long term capture targets

while draining in longer than 36 hours.

Is harvest and use feasible based on further evaluation?
] Yes, refer to Appendix E to select and size harvest and use BMPs.

] No, select alternate BMPs.

The City of San Diego | Storm Water Standards
Worksheet B.3-1: Form I-7 | January 2018 Edition


Raymond Escobar
Typewriter
SCOTTISH RITE


Attachment 1d

Infiltration Feasibility Information



Raymond Escobar
Text Box

Attachment 1d

Infiltration Feasibility Information


Categorization of Infiltration Feasibility Condition based
on Geotechnical Conditions!

Worksheet C.4-1: Form I-8A2

Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

HD1 Home Depot

Criteria 1: Infiltration Rate Screening

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil
Web Mapper Type A or B and corroborated by available site soil data3?

O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or
continue to Step 1B if the applicant elects to perform infiltration testing.

O No; the mapped soil types are A or B but is not corroborated by available site soil data

1A (continue to Step 1B).
© No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by
available site soil data. Answer “No” to Criteria 1 Result.
O No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by
available site soil data (continue to Step 1B).
Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1?
B ®Yes; Continue to Step 1C.
O No; Skip to Step 1D.
Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1
greater than 0.5 inches per hour?
1C O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result.

@ No; full infiltration is not required. Answer “No” to Criteria 1 Result.

Infiltration Testing Method. Is the selected infiltration testing method suitable during the
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with
1D appropriate rationales and documentation.

Q Yes; continue to Step 1E.

O No; select an appropriate infiltration testing method.

! Note that it is not required to investigate each and every criterion in the worksheet, a single “no”
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition.

2 This form must be completed each time there is a change to the site layout that would affect the
infiltration feasibility condition. Previously completed forms shall be retained to document the
evolution of the site storm water design.

? Available data includes site-specific sampling or observation of soil types or texture classes, such as
obtained from borings or test pits necessary to support other design elements.

1 The City of San Diego | Storm Water Standards
Worksheet C.4-1 : Form I-8A | January 2018 Edition



Categorization of Infiltration Feasibility Condition based

—1- - 2
on Geotechnical Conditions Worksheet C.4-1: Form I-8A

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed
satisfy the minimum number of tests specified in Table D.3-2?

O Yes; continue to Step 1F.

O No; conduct appropriate number of tests.

1E

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9).

O Yes; continue to Step 1G.

O No; select appropriate factor of safety.

IF

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor of
Safety greater than 0.5 inches per hour?

QO Yes; answer “Yes” to Criteria 1 Result.

O No; answer “No” to Criteria 1 Result.

1G

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA
Criteria 1 where runoff can reasonably be routed to a BMP?

Result O Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2.
@® No; full infiltration is not required. Skip to Part 1 Result.

Summarize infiltration testing methods, testing locations, replicates, and results and summarize
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should be
included in project geotechnical report.

Soil Conditions encountered in the nine borings and three down hole percolation tests
completed along the frontage area designated for infiltration indicated the subsurface
conditions are highly variable with soil types ranging from silty and clayey sands to sandy
lean clays and sandy silts. So infiltration is expected to be highly variable.

The depth to groundwater at the time of our field investigations ranged from 26 to 30 feet,
and it is expected that groundwater could rise to the 20 foot level for short periods.

More Detailed descriptions of the soils and groundwater Conditions are presented in the
Preliminary Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore
Twining Associates, Inc.

2 The City of San Diego | Storm Water Standards
Worksheet C.4-1: Form I-8A | January 2018 Edition



Categorization of Infiltration Feasibility Condition based

—1- - 2
on Geotechnical Conditions Worksheet C.4-1: Form I-8A

Criteria 2: Geologic/Geotechnical Screening

If all questions in Step 2A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The
2A geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one
of the following setbacks cannot be avoided and therefore result in the DMA being in a
no infiltration condition. The setbacks must be the closest horizontal radial distance from
the surface edge (at the overflow elevation) of the BMP.

Can the proposed full infiltration BMP(s) avoid areas with existing fill

2A-1 materials greater than 5 feet thick below the infiltrating surface?

®Yes ONo

Can the proposed full infiltration BMP(s) avoid placement within 10

2A-2 L s ..
feet of existing underground utilities, structures, or retaining walls?

OYes ONo

Can the proposed full infiltration BMP(s) avoid placement within 50
2A-3 feet of a natural slope (>25%) or within a distance of 1.5H from fill ©Yes ONo
slopes where H is the height of the fill slope?

When full infiltration is determined to be feasible, a geotechnical investigation report
must be prepared that considers the relevant factors identified in Appendix C.2.1.

2B If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result.
If there are “No” answers continue to Step 2C.

Hydroconsolidation. Analyze hydroconsolidation potential per

approved ASTM standard due to a proposed full infiltration BMP.
2B-1 ®OYes ONo
Can full infiltration BMPs be proposed within the DMA without

increasing hydroconsolidation risks?

Expansive Soils. Identify expansive soils (soils with an expansion
index greater than 20) and the extent of such soils due to proposed full
2B-2 infiltration BMPs. ® Yes ONo

Can full infiltration BMPs be proposed within the DMA without
increasing expansive soil risks?
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Liquefaction. If applicable, identify mapped liquefaction areas.
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the
City of San Diego's Guidelines for Geotechnical Reports (2011 or most
recent edition). Liquefaction hazard assessment shall take into
account any increase in groundwater elevation or groundwater
mounding that could occur as a result of proposed infiltration or
percolation facilities.

Can full infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?

®Yes

O No

2B-4

Slope Stability. If applicable, perform a slope stability analysis in
accordance with the ASCE and Southern California Earthquake Center
(2002) Recommended Procedures for Implementation of DMG Special
Publication 117, Guidelines for Analyzing and Mitigating Landslide
Hazards in California to determine minimum slope setbacks for full
infiltration BMPs. See the City of San Diego's Guidelines for
Geotechnical Reports (2011) to determine which type of slope stability
analysis is required.

Can full infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

OYes

O No

2B-5

Other Geotechnical Hazards. Identify site-specific geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

Can full infiltration BMPs be proposed within the DMA without
increasing risk of geologic or geotechnical hazards not already
mentioned?

®Yes

O No

2B-6

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other recognized
standard in the geotechnical report.

Can full infiltration BMPs be proposed within the DMA using
established setbacks from underground utilities, structures, and/or
retaining walls?

®Yes

O No

4
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Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 2B. Provide a
discussion of geologic/geotechnical hazards that would prevent full
infiltration BMPs that cannot be reasonably mitigated in the
geotechnical report. See Appendix C.2.1.8 for a list of
2C typically reasonable and typically unreasonable mitigation measures. @ Yes ONo

Can mitigation measures be proposed to allow for full infiltration
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes”
to Criteria 2 Result.

If the question in Step 2C is answered “No,” then answer “No” to
Criteria 2 Result.

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of geologic or geotechnical hazards that cannot be OYes Q No
reasonably mitigated to an acceptable level?

Criteria 2
Result

Summarize findings and basis; provide references to related reports or exhibits.

Based on the current planned location for infiltration facilities, setbacks for structures (30
feet) are recommended in the Preliminary Geotechnical Investigation Report, dated January
10, 2020 prepared by Moore Twining Associates, Inc. The Geotechnical Report includes
further evaluation of each of the categories responded to in this section.

Part 1 Result - Full Infiltration Geotechnical Screening * Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full
infiltration design is potentially feasible based on Geotechnical | QFull infiltration Condition
conditions only.

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration © Complete Part 2

design is not required.

*To be completed using gathered site information and best professional judgement considering the definition of
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.
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Part 2 - Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

HD1 Home Depot

Criteria 3 : Infiltration Rate Screening

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or “urban/unclassified”
and corroborated by available site soil data?

O Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to
3A size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

@ Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration rate
of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

O No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured infiltration
rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?

3B @© Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.

QO No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr.,
partial infiltration is not required. Answer “No” to Criteria 3 Result.

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location

Cgteﬂf‘ 3 | within each DMA where runoff can reasonably be routed to a BMP?
esult

®Yes; Continue to Criteria 4.
O No: Skip to Part 2 Result.

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for
infiltration rate).

The soils encountered in the test borings drilled for the three percolation tests comprised
silty sands and clayey sands. The estimated infiltration rates of the materials tested ranged
from 0.1 to 0.5 inches per hour. Considering that clays with less infiltration likely exist,
stormwater infiltration systems should be designed for an average un-factored infiltration
rate of 0.1 inches per hour.

The depths, locations, and percolation result details are provided in the Preliminary
Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore Twining
Associates, Inc.
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Criteria 4: Geologic/Geotechnical Screening

If all questions in Step 4A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The
4A geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one
of the following setbacks cannot be avoided and therefore result in the DMA being in a
no infiltration condition. The setbacks must be the closest horizontal radial distance from
the surface edge (at the overflow elevation) of the BMP.

Can the proposed partial infiltration BMP(s) avoid areas with

4A-1 existing fill materials greater than 5 feet thick? OYes ONo
Can the proposed partial infiltration BMP(s) avoid placement within
LA-2 10 feet of existing underground utilities, structures, or retaining @ Yes ONo

walls?

Can the proposed partial infiltration BMP(s) avoid placement within
LA-3 50 feet of a natural slope (>25%) or within a distance of 1.5H from @ Yes ONo
fill slopes where H is the height of the fill slope?

When full infiltration is determined to be feasible, a geotechnical investigation report
must be prepared that considers the relevant factors identified in Appendix C.2.1.

4B If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result.
If there are any “No” answers continue to Step 4C.

Hydroconsolidation. Analyze hydroconsolidation potential per

4B-1 approved ASTM standard due to a proposed full infiltration BMP. @ Yes ONo
Can partial infiltration BMPs be proposed within the DMA without

increasing hydroconsolidation risks?

Expansive Soils. Identify expansive soils (soils with an expansion
index greater than 20) and the extent of such soils due to proposed
4B-2 full infiltration BMPs. © Yes ONo

Can partial infiltration BMPs be proposed within the DMA without
increasing expansive soil risks?

Liquefaction. If applicable, identify mapped liquefaction areas.
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the
City of San Diego's Guidelines for Geotechnical Reports (2011).
Liquefaction hazard assessment shall take into account any increase

. ; ) @ Yes ONo
in groundwater elevation or groundwater mounding that could occur
as a result of proposed infiltration or percolation facilities.

4B-3

Can partial infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?
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Slope Stability. If applicable, perform a slope stability analysis in
accordance with the ASCE and Southern California Earthquake
Center (2002) Recommended Procedures for Implementation of
DMG Special Publication 117, Guidelines for Analyzing and
Mitigating Landslide Hazards in California to determine minimum
slope setbacks for full infiltration BMPs. See the City of San Diego's
Guidelines for Geotechnical Reports (2011) to determine which type
of slope stability analysis is required.

4B-4 ® Yes ONo

Can partial infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

Other Geotechnical Hazards. Identify site-specific geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

4B-5 Can partial infiltration BMPs be proposed within the DMA without O Yes ONo
increasing risk of geologic or geotechnical hazards not already
mentioned?

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other

4B-6 recognized standard in the geotechnical report. @ Yes ONo
Can partial infiltration BMPs be proposed within the DMA using
recommended setbacks from wunderground utilities, structures,

and/or retaining walls?

Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 4B. Provide a
discussion on geologic/geotechnical hazards that would prevent
partial infiltration BMPs that cannot be reasonably mitigated in the
geotechnical report. See Appendix C.2.1.8 for a list of
4C typically reasonable and typically unreasonable mitigation measures. ®Yes ONo

Can mitigation measures be proposed to allow for partial infiltration
BMPs? If the question in Step 4C is answered “Yes,” then answer
“Yes” to Criteria 4 Result.

If the question in Step 4C is answered “No,” then answer “No” to
Criteria 4 Result.

Can infiltration of greater than or equal to 0.05 inches/hour and less
Criteria | than or equal to 0.5 inches/hour be allowed without increasing the
4 Result | risk of geologic or geotechnical hazards that cannot be reasonably
mitigated to an acceptable level?

®Yes ONo
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Summarize findings and basis; provide references to related reports or exhibits.

The soils encountered in the test borings drilled for the three percolation tests comprised silty
sands and clayey sands. The estimated infiltration rates of the materials tested ranged from
0.1 to 0.5 inches per hour. Considering that clays with less infiltration likely exist, stormwater
infiltration systems should be designed for an average un-factored infiltration rate of 0.1
inches per hour.

The depths, locations, and percolation result details are provided in the Preliminary
Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore Twining
Associates, Inc.

Part 2 - Partial Infiltration Geotechnical Screening Result’ Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration

design is potentially feasible based on geotechnical conditions only. @ Partial Infiltration

. I I . s . Condition
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any

volume is considered to be infeasible within the site. . .
O No Infiltration

Condition

> To be completed using gathered site information and best professional judgement considering the definition of
MEP in the MS/ Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.
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Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

HD2 through HD4 Home Depot

Criteria 1: Infiltration Rate Screening

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil
Web Mapper Type A or B and corroborated by available site soil data3?

O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or
continue to Step 1B if the applicant elects to perform infiltration testing.

O No; the mapped soil types are A or B but is not corroborated by available site soil data

1A (continue to Step 1B).
© No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by
available site soil data. Answer “No” to Criteria 1 Result.
O No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by
available site soil data (continue to Step 1B).
Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1?
B ®Yes; Continue to Step 1C.
O No; Skip to Step 1D.
Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1
greater than 0.5 inches per hour?
1C O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result.

@ No; full infiltration is not required. Answer “No” to Criteria 1 Result.

Infiltration Testing Method. Is the selected infiltration testing method suitable during the
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with
1D appropriate rationales and documentation.

Q Yes; continue to Step 1E.

O No; select an appropriate infiltration testing method.

! Note that it is not required to investigate each and every criterion in the worksheet, a single “no”
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition.

2 This form must be completed each time there is a change to the site layout that would affect the
infiltration feasibility condition. Previously completed forms shall be retained to document the
evolution of the site storm water design.

? Available data includes site-specific sampling or observation of soil types or texture classes, such as
obtained from borings or test pits necessary to support other design elements.
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Number of Percolation/Infiltration Tests. Does the infiltration testing method performed
satisfy the minimum number of tests specified in Table D.3-2?

O Yes; continue to Step 1F.

O No; conduct appropriate number of tests.

1E

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9).

O Yes; continue to Step 1G.

O No; select appropriate factor of safety.

IF

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor of
Safety greater than 0.5 inches per hour?

QO Yes; answer “Yes” to Criteria 1 Result.

O No; answer “No” to Criteria 1 Result.

1G

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA
Criteria 1 where runoff can reasonably be routed to a BMP?

Result O Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2.
® No; full infiltration is not required. Skip to Part 1 Result.

Summarize infiltration testing methods, testing locations, replicates, and results and summarize
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should be
included in project geotechnical report.

Soil Conditions encountered in the nine borings and three down hole percolation tests
completed along the frontage area designated for infiltration indicated the subsurface
conditions are highly variable with soil types ranging from silty and clayey sands to sandy
lean clays and sandy silts. So infiltration is expected to be highly variable.

The depth to groundwater at the time of our field investigations ranged from 26 to 30 feet,
and it is expected that groundwater could rise to the 20 foot level for short periods.

More Detailed descriptions of the soils and groundwater Conditions are presented in the
Preliminary Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore
Twining Associates, Inc.
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Criteria 2: Geologic/Geotechnical Screening

If all questions in Step 2A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The
2A geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one
of the following setbacks cannot be avoided and therefore result in the DMA being in a
no infiltration condition. The setbacks must be the closest horizontal radial distance from
the surface edge (at the overflow elevation) of the BMP.

Can the proposed full infiltration BMP(s) avoid areas with existing fill

2A-1 materials greater than 5 feet thick below the infiltrating surface?

®Yes ONo

Can the proposed full infiltration BMP(s) avoid placement within 10

2A-2 L s ..
feet of existing underground utilities, structures, or retaining walls?

OYes ONo

Can the proposed full infiltration BMP(s) avoid placement within 50
2A-3 feet of a natural slope (>25%) or within a distance of 1.5H from fill ®Yes ONo
slopes where H is the height of the fill slope?

When full infiltration is determined to be feasible, a geotechnical investigation report
must be prepared that considers the relevant factors identified in Appendix C.2.1.

2B If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result.
If there are “No” answers continue to Step 2C.

Hydroconsolidation. Analyze hydroconsolidation potential per

approved ASTM standard due to a proposed full infiltration BMP.
2B-1 OYes ONo
Can full infiltration BMPs be proposed within the DMA without

increasing hydroconsolidation risks?

Expansive Soils. Identify expansive soils (soils with an expansion
index greater than 20) and the extent of such soils due to proposed full
2B-2 infiltration BMPs. ® Yes ONo

Can full infiltration BMPs be proposed within the DMA without
increasing expansive soil risks?
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Liquefaction. If applicable, identify mapped liquefaction areas.
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the
City of San Diego's Guidelines for Geotechnical Reports (2011 or most
recent edition). Liquefaction hazard assessment shall take into
account any increase in groundwater elevation or groundwater
mounding that could occur as a result of proposed infiltration or
percolation facilities.

Can full infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?

(®Yes

O No

2B-4

Slope Stability. If applicable, perform a slope stability analysis in
accordance with the ASCE and Southern California Earthquake Center
(2002) Recommended Procedures for Implementation of DMG Special
Publication 117, Guidelines for Analyzing and Mitigating Landslide
Hazards in California to determine minimum slope setbacks for full
infiltration BMPs. See the City of San Diego's Guidelines for
Geotechnical Reports (2011) to determine which type of slope stability
analysis is required.

Can full infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

®Yes

O No

2B-5

Other Geotechnical Hazards. Identify site-specific geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

Can full infiltration BMPs be proposed within the DMA without
increasing risk of geologic or geotechnical hazards not already
mentioned?

®Yes

O No

2B-6

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other recognized
standard in the geotechnical report.

Can full infiltration BMPs be proposed within the DMA using
established setbacks from underground utilities, structures, and/or
retaining walls?

®Yes

O No

4
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Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 2B. Provide a
discussion of geologic/geotechnical hazards that would prevent full
infiltration BMPs that cannot be reasonably mitigated in the
geotechnical report. See Appendix C.2.1.8 for a list of
2C typically reasonable and typically unreasonable mitigation measures. ® Yes ONo

Can mitigation measures be proposed to allow for full infiltration
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes”
to Criteria 2 Result.

If the question in Step 2C is answered “No,” then answer “No” to
Criteria 2 Result.

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of geologic or geotechnical hazards that cannot be OYes ® No
reasonably mitigated to an acceptable level?

Criteria 2
Result

Summarize findings and basis; provide references to related reports or exhibits.

Based on the current planned location for infiltration facilities, setbacks for structures (30
feet) are recommended in the Preliminary Geotechnical Investigation Report, dated January
10, 2020 prepared by Moore Twining Associates, Inc. The Geotechnical Report includes
further evaluation of each of the categories responded to in this section.

Part 1 Result - Full Infiltration Geotechnical Screening * Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full
infiltration design is potentially feasible based on Geotechnical | OFull infiltration Condition
conditions only.

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration © Complete Part 2

design is not required.

*To be completed using gathered site information and best professional judgement considering the definition of
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.
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Part 2 - Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

HD2 through HD4 Home Depot

Criteria 3 : Infiltration Rate Screening

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or “urban/unclassified”
and corroborated by available site soil data?

O Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to
3A size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

(@ Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration rate
of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

O No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured infiltration
rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?

3B @® Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.

QO No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr.,
partial infiltration is not required. Answer “No” to Criteria 3 Result.

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location

Cgteﬂf‘ 3 | within each DMA where runoff can reasonably be routed to a BMP?
esult

@® Yes; Continue to Criteria 4.
O No: Skip to Part 2 Result.

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for
infiltration rate).

The soils encountered in the test borings drilled for the three percolation tests comprised
silty sands and clayey sands. The estimated infiltration rates of the materials tested ranged
from 0.1 to 0.5 inches per hour. Considering that clays with less infiltration likely exist,
stormwater infiltration systems should be designed for an average un-factored infiltration
rate of 0.1 inches per hour.

The depths, locations, and percolation result details are provided in the Preliminary
Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore Twining
Associates, Inc.
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Criteria 4: Geologic/Geotechnical Screening

If all questions in Step 4A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The
4A geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one
of the following setbacks cannot be avoided and therefore result in the DMA being in a
no infiltration condition. The setbacks must be the closest horizontal radial distance from
the surface edge (at the overflow elevation) of the BMP.

Can the proposed partial infiltration BMP(s) avoid areas with

4A-1 existing fill materials greater than 5 feet thick? OYes ONo
Can the proposed partial infiltration BMP(s) avoid placement within
LA-2 10 feet of existing underground utilities, structures, or retaining @ Yes ONo

walls?

Can the proposed partial infiltration BMP(s) avoid placement within
LA-3 50 feet of a natural slope (>25%) or within a distance of 1.5H from @ Yes ONo
fill slopes where H is the height of the fill slope?

When full infiltration is determined to be feasible, a geotechnical investigation report
must be prepared that considers the relevant factors identified in Appendix C.2.1.

4B If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result.
If there are any “No” answers continue to Step 4C.

Hydroconsolidation. Analyze hydroconsolidation potential per

4B-1 approved ASTM standard due to a proposed full infiltration BMP. ® Yes ONo
Can partial infiltration BMPs be proposed within the DMA without

increasing hydroconsolidation risks?

Expansive Soils. Identify expansive soils (soils with an expansion
index greater than 20) and the extent of such soils due to proposed
4B-2 full infiltration BMPs. ®Yes ONo

Can partial infiltration BMPs be proposed within the DMA without
increasing expansive soil risks?

Liquefaction. If applicable, identify mapped liquefaction areas.
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the
City of San Diego's Guidelines for Geotechnical Reports (2011).
Liquefaction hazard assessment shall take into account any increase

. ; ) ®Yes ONo
in groundwater elevation or groundwater mounding that could occur
as a result of proposed infiltration or percolation facilities.

4B-3

Can partial infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?
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Slope Stability. If applicable, perform a slope stability analysis in
accordance with the ASCE and Southern California Earthquake
Center (2002) Recommended Procedures for Implementation of
DMG Special Publication 117, Guidelines for Analyzing and
Mitigating Landslide Hazards in California to determine minimum
slope setbacks for full infiltration BMPs. See the City of San Diego's
Guidelines for Geotechnical Reports (2011) to determine which type
of slope stability analysis is required.

4B-4 (®Yes ONo

Can partial infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

Other Geotechnical Hazards. Identify site-specific geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

4B-5 Can partial infiltration BMPs be proposed within the DMA without ®Yes ONo
increasing risk of geologic or geotechnical hazards not already
mentioned?

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other

4B-6 recognized standard in the geotechnical report. OYes ®No
Can partial infiltration BMPs be proposed within the DMA using
recommended setbacks from wunderground utilities, structures,

and/or retaining walls?

Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 4B. Provide a
discussion on geologic/geotechnical hazards that would prevent
partial infiltration BMPs that cannot be reasonably mitigated in the
geotechnical report. See Appendix C.2.1.8 for a list of
4C typically reasonable and typically unreasonable mitigation measures. (®Yes ONo

Can mitigation measures be proposed to allow for partial infiltration
BMPs? If the question in Step 4C is answered “Yes,” then answer
“Yes” to Criteria 4 Result.

If the question in Step 4C is answered “No,” then answer “No” to
Criteria 4 Result.

Can infiltration of greater than or equal to 0.05 inches/hour and less
Criteria | than or equal to 0.5 inches/hour be allowed without increasing the
4 Result | risk of geologic or geotechnical hazards that cannot be reasonably
mitigated to an acceptable level?

OYes ®No

8 The City of San Diego | Storm Water Standards
Worksheet C.4-1: Form I-8A | January 2018 Edition



Categorization of Infiltration Feasibility Condition based

Worksheet C.4-1: Form I-8A?

on Geotechnical Conditions

Summarize findings and basis; provide references to related reports or exhibits.

The soils encountered in the test borings drilled for the three percolation tests comprised silty
sands and clayey sands. The estimated infiltration rates of the materials tested ranged from
0.1 to 0.5 inches per hour. Considering that clays with less infiltration likely exist, stormwater
infiltration systems should be designed for an average un-factored infiltration rate of 0.1
inches per hour.

The depths, locations, and percolation result details are provided in the Preliminary
Geotechnical Investigation Report, dated January 10, 2020 prepared by Moore Twining
Associates, Inc.

Part 2 - Partial Infiltration Geotechnical Screening Result’ Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration

design is potentially feasible based on geotechnical conditions only. O Partial Infiltration

. I I . s . Condition
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any

volume is considered to be infeasible within the site. . .
(® No Infiltration

Condition

> To be completed using gathered site information and best professional judgement considering the definition of
MEP in the MS/ Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.

9 The City of San Diego | Storm Water Standards
Worksheet C.4-1: Form I-8A | January 2018 Edition
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SCOTTISH RITE ADJUSTED RUNOFF FACTORS

Summation Summation
Runoff Factor DMA SR1 RFA DMA SR2 REA
(SF) (SF)
Roof, Sidewalk, Pavement 0.90 23,143 20,828.70 47,424 42,681.60
Landscape, Basin, Amended Soils 0.10 10,081 1,008.10 8,544 854.40
33,224 21,836.80 55,968.00 43,536.00
0.66 0.78
DMA SR2
Proprietary BMP Q x 1.5 Treatment Flow Required= 0.31 CFS
Treatment Unit Model ~ MWS-L-8-12
Treatment Unit Capacity= 0.346
SCOTTISH RITE VOLUME REDUCTION SUMMARY
DMA SR1 DMA SR2 Total for SRC Site
Target Volume Retention 103 cf 204 cf 307
Volume Retention Achieved 132 f 937 f 1069
| Balance= 762




Project Name Scottish Rite
BMP ID BF-1-1 (DMA SR-1)
Sizing Method for Pollutant Removal Criteria Worksheet B.5-1
1 |Area draining to the BMP 33224 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.66
3 [85™ percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 968 cu. ft.
BMP Parameters
5 |Surface ponding [6 inch minimum, 12 inch maximum] 6 inches
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine .
6 . - . A 18 inches
aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches .
7 ; - . . . 12 inches
typical) — use 0 inches if the aggregate is not over the entire bottom surface area
Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if the .
8 . . 3 inches
aggregate is not over the entire bottom surface area
9 |Freely drained pore storage of the media 0.2 in/in
10 |Porosity of aggregate storage 0.4 infin
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet
1 control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 5 in/hr
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 ’
in/hr.)
Baseline Calculations
12 |Allowable routing time for sizing 6 hours
13 |Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage )
14 i . ) ) . ) 15.6 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]
15 | Total Depth Treated [Line 13 + Line 14] 45.6 inches
Option 1 — Biofilter 1.5 times the DCV
16 |Required biofiltered volume [1.5 x Line 4] 1453 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 382 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding
18 |Required Storage (surface + pores) Volume [0.75 x Line 4] 726 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 559 sq. ft.
Footprint of the BMP
20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 003
from Line 11 in Worksheet B.5-4) :
21 [Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 658 sq. ft.
22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 658 sq. ft.
23 |Provided BMP Footprint 785 sq. ft.
24 |Is Line 23 > Line 227 Yes, Performance Standard is Met

5/26/2020 Version 1.0 - June 2017
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Project Name Scottish Rite
BMP ID BF-1-1 (DMA SR1)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 33224 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.66
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 968 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 103 cu. ft

Version 1.0 - June 2017
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Project Name Scottish Rite
BMP ID BF-1-1 (DMA SR1)
Volume Retention from Biofiltration with Partial Retention BMPs Worksheet B.5-3
1 |Area draining to the BMP 33224 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.66
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 968 cu. ft.
BMP Parameters
5 |Footprint of the BMP 785 sq. ft.
6 Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine aggregate 18 inch
sand thickness to this line for sizing calculations inches
7 |Media retained pore space [50% of (Field Capacity-Wilting Point)] 0.05 infin
Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if the aggregate is .
8 . 8 inches
not over the entire bottom surface area
9 |Porosity of aggregate storage 04 in/in
Measured infiltration rate in the DMA
10 . . . . 0.1 in/hr.
Note: When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for
NRCS Type C soils enter 0.30
11 |Factor of safety 2
12 |Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11] 0.05 in/hr.
Evapotranspiration: Average Annual Volume Retention
13 |Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches
14 |Retained Pore Volume [(Line 13 x Line 5)/12] 59 cu. ft.
15 |Fraction of DCV retained in pore spaces [Line 14/Line 4] 0.06
16 |Evapotranspiration average annual capture [ET nomographs in Figure B.5-5] 4.5 %
Infiltration: Average Annual Volume Retention
17 |Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12] 24 hours
18 Equivalent DCV fraction from evapotranspiration 0.02
(use Line 16 and Line 17 in Figure B.4-1; Refer to Appendix B.4.2.2) .
19 |Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 79 cu. ft
20 |[Infiltration Storage Fraction of DCV [Line 19/Line 4] 0.08
21 |Total Equivalent Fraction of DCV [Line 18 + Line 20] 0.10
Biofiltration BMP average annual capture o
22 |[use Line 21 and 17 in Figure B.4-1] 18.83 %
Fraction of DCV retained (Figure B.5-3)
23 3 5 0.136
0.0000013 x Line 227 - 0.000057 x Line 22° + 0.0086 x Line 22 - 0.014
Volume retention achieved by biofiltration BMP
24 |ILine 23 x Line 4] 132 cu. ft
Volume Retention = 132 cubic feet

Version 1.0 - June 2017
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Project Name Scottish Rite
BMP ID BF-3-1 (DMA SR2)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 55968 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1928 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 o
When Line 7 <0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 204 cu. ft

Version 1.0 - June 2017
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Project Name Scottish Rite
BMP ID BF-3-1 (DMA SR2)

1 Impervious area draining to the pervious area 55968 sq. ft.
2 Pervious area (must meet the requirements in SD-B and SD-F Fact Sheets) 8544 sq. ft.
3 Dispersign Ratio [Line' 1/Line 2] } . ) 6.55

Note: This worksheet is not applicable when Line 3 > 50 or Line 3 < 0.25
4 Adjusted runoff factor [(Line 1 * 0.9 + Line 2 * 0.1) / (Line 1 + Line 2)] 0.79
5 85th percentile 24-hour rainfall depth 0.53 inches
6 Design capture volume [(Line 1 + Line 2) x Line 4 x (Line 5/12)] 2251 cu. ft.
7 Amendment Depth (Choose from 3", 67, 97, 12", 15” and 18”) 3 inches
8 Storage [(porosity — field capacity) + 0.5 * (field capacity — wilting point)] 0.25 in./in.
9 Pervious Storage [Line 2 * (Line 7/12) * Line 8] 534 cu. ft.
10 Fraction of DCV [Line 9/ Line 6] 0.24

Measured Infiltration Rate

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
11 Type C soils enter 0.30 0.1 in/hr.

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
12 |Factor of Safety 2
13 Reliable Infiltration Rate [Line 11/Line 12] 0.05 in/hr.
14 Dispersion Credit (Based on Figures B.5.6 to B.5.11; Line 10 and Line 13) 0.379
15  |Volume retention due to amendment [Line 1 * (Line 5/12) * Line 14] 937 cu. ft

Version 1.0 - June 2017
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THE HOME DEPOT ADJUSTED RUNOFF FACTORS

Summation Summation Summation Summation
Runoff Factor | DMA HD1 RFxA DMA HD2 RFxA DMA HD3 RFxA DMA HD4 RFxA
(SF) (SF) (SF) (SF)
Roof, Sidewalk, Pavement 0.90 45,192 40,672.80) 54,304 48,873.60) 60,023 54,020.70 105,290 94,761.00]
Landscape, Basin, Amended Soils 0.10 7,628 762.80 9,748 974.80 992 99.20 6,114 611.40
52,820 41,435.60 64,052 49,848.40 61,015 54,119.90 111,404 95,372.40
0.78 0.78 0.89 0.86
DMA HD2 DMA HD3 DMA HD4
Proprietary BMP Q x 1.5 Treatment Flow Required= 0.39 CFS 0.47 CFS 0.62 CFS
Treatment Unit Model ~ MWS-L-8-16 MWS-L-8-20 MWS-L-10-20
Treatment Unit Capacity= 0.462 CFS 0.577 CFS 0.693 CFS
THE HOME DEPOT VOLUME REDUCTION SUMMARY
DMAHD11 DMA HD2 DMA HD3 DMA HD4 Total THD Site
Target Volume Retention 193 cf 234 cf 55 cf 97 cf 579
Volume Retention Achieved 378 cf 632 cf 121 cf 596 cf 1727
| Balance= 1148




Project Name Home Depot
BMP ID BF-1-2 (DMA HD1)
Sizing Method for Pollutant Removal Criteria Worksheet B.5-1
1 |Area draining to the BMP 52820 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 [85™ percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1820 cu. ft.
BMP Parameters
5 |Surface ponding [6 inch minimum, 12 inch maximum] 6 inches
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine .
6 . - . A 18 inches
aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches .
7 ; - . . . 12 inches
typical) — use 0 inches if the aggregate is not over the entire bottom surface area
Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if the .
8 . . 3 inches
aggregate is not over the entire bottom surface area
9 |Freely drained pore storage of the media 0.2 in/in
10 |Porosity of aggregate storage 0.4 infin
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet
1 control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 5 in/hr
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 ’
in/hr.)
Baseline Calculations
12 |Allowable routing time for sizing 6 hours
13 |Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage .
14 ) ) . ) . ) 15.6 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]
15 | Total Depth Treated [Line 13 + Line 14] 45.6 inches
Option 1 — Biofilter 1.5 times the DCV
16 |Required biofiltered volume [1.5 x Line 4] 2729 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 718 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding
18 |Required Storage (surface + pores) Volume [0.75 x Line 4] 1365 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 1050 sq. ft.
Footprint of the BMP
20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 003
from Line 11 in Worksheet B.5-4) :
21 [Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 1236 sq. ft.
22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 1236 sq. ft.
23 |Provided BMP Footprint 2282 sq. ft.
24 |Is Line 23 > Line 227 Yes, Performance Standard is Met

5/26/2020 Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-1-2 (DMA HD1)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 52820 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1820 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 193 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-1-2 (DMA HD1)
Volume Retention from Biofiltration with Partial Retention BMPs Worksheet B.5-3
1 |Area draining to the BMP 52820 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1820 cu. ft.
BMP Parameters
5 |Footprint of the BMP 2282 sq. ft.
6 Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine aggregate 18 inch
sand thickness to this line for sizing calculations inches
7 |Media retained pore space [50% of (Field Capacity-Wilting Point)] 0.05 infin
8 Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if the aggregate is 3 inches
not over the entire bottom surface area
9 |Porosity of aggregate storage 04 in/in
Measured infiltration rate in the DMA
10 . . . . 0.1 in/hr.
Note: When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for
NRCS Type C soils enter 0.30
11 |Factor of safety 2
12 |Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11] 0.05 in/hr.
Evapotranspiration: Average Annual Volume Retention
13 |Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches
14 |Retained Pore Volume [(Line 13 x Line 5)/12] 171 cu. ft.
15 |Fraction of DCV retained in pore spaces [Line 14/Line 4] 0.09
16 |Evapotranspiration average annual capture [ET nomographs in Figure B.5-5] 6.6 %
Infiltration: Average Annual Volume Retention
17 |Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12] 24 hours
18 Equivalent DCV fraction from evapotranspiration 004
(use Line 16 and Line 17 in Figure B.4-1; Refer to Appendix B.4.2.2) .
19 |Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 228 cu. ft
20 |[Infiltration Storage Fraction of DCV [Line 19/Line 4] 0.13
21 |Total Equivalent Fraction of DCV [Line 18 + Line 20] 0.17
Biofiltration BMP average annual capture o
22 |[use Line 21 and 17 in Figure B.4-1] 21.67 %
Fraction of DCV retained (Figure B.5-3)
23 3 5 0.208
0.0000013 x Line 227 - 0.000057 x Line 22° + 0.0086 x Line 22 - 0.014
Volume retention achieved by biofiltration BMP
24 |[Line 23 x Line 4] 378 cu. ft
Volume Retention = 378 cubic feet

Version 1.0 - June 2017



5/26/2020

Project Name Home Depot
BMP ID BF-3-2 (DMA HD2)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 64052 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2207 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 234 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-3-2 (DMA HD2)

1 Impervious area draining to the pervious area 28239 sq. ft.
2 Pervious area (must meet the requirements in SD-B and SD-F Fact Sheets) 7551 sq. ft.
3 Dispersir.m Ratio [Line' 1/Line 2] ) . ) 374

Note: This worksheet is not applicable when Line 3 > 50 or Line 3 < 0.25
4 Adjusted runoff factor [(Line 1 * 0.9 + Line 2* 0.1) / (Line 1 + Line 2)] 0.73
5 85th percentile 24-hour rainfall depth 0.53 inches
6 Design capture volume [(Line 1 + Line 2) x Line 4 x (Line 5/12)] 1154 cu. ft.
7 Amendment Depth (Choose from 37, 6”, 97, 12”, 15" and 18”) 3 inches
8 Storage [(porosity — field capacity) + 0.5 * (field capacity — wilting point)] 0.25 in./in.
9 Pervious Storage [Line 2 * (Line 7/12) * Line 8] 472 cu. ft.
10 Fraction of DCV [Line 9/ Line 6] 0.41

Measured Infiltration Rate

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
11 Type C soils enter 0.30 0.1 in/hr.

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
12 Factor of Safety 2
13 Reliable Infiltration Rate [Line 11/Line 12] 0.05 in/hr.
14 Dispersion Credit (Based on Figures B.5.6 to B.5.11; Line 10 and Line 13) 0.507
15  |Volume retention due to amendment [Line 1 * (Line 5/12) * Line 14] 632 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-3-3 (DMA HD3)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 61015 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.89
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2398 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 55 cu. ft

Version 1.0 - June 2017



5/26/2020

Project Name Home Depot
BMP ID BF-3-3 (DMA HD3)

1 Impervious area draining to the pervious area 8867 sq. ft.
2 Pervious area (must meet the requirements in SD-B and SD-F Fact Sheets) 992 sq. ft.
3 Dispersir.m Ratio [Line' 1/Line 2] ) . ) 8.04

Note: This worksheet is not applicable when Line 3 > 50 or Line 3 < 0.25
4 Adjusted runoff factor [(Line 1 * 0.9 + Line 2* 0.1) / (Line 1 + Line 2)] 0.82
5 85th percentile 24-hour rainfall depth 0.53 inches
6 Design capture volume [(Line 1 + Line 2) x Line 4 x (Line 5/12)] 357 cu. ft.
7 Amendment Depth (Choose from 37, 67, 97, 12”, 15" and 18”) 3 inches
8 Storage [(porosity — field capacity) + 0.5 * (field capacity — wilting point)] 0.25 in./in.
9 Pervious Storage [Line 2 * (Line 7/12) * Line 8] 62 cu. ft.
10 Fraction of DCV [Line 9/ Line 6] 0.17

Measured Infiltration Rate

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
11 Type C soils enter 0.30 0.1 in/hr.

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
12 Factor of Safety 2
13 Reliable Infiltration Rate [Line 11/Line 12] 0.05 in/hr.
14 Dispersion Credit (Based on Figures B.5.6 to B.5.11; Line 10 and Line 13) 0.309
15  |Volume retention due to amendment [Line 1 * (Line 5/12) * Line 14] 121 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-3-4 (DMA HD4)
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 111404 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.86
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 4231 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 97 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID BF-3-4 (DMA HD4)

1 Impervious area draining to the pervious area 31078 sq. ft.
2 Pervious area (must meet the requirements in SD-B and SD-F Fact Sheets) 6114 sq. ft.
3 Dispersir.m Ratio [Line' 1/Line 2] ) . ) 5.08

Note: This worksheet is not applicable when Line 3 > 50 or Line 3 < 0.25
4 Adjusted runoff factor [(Line 1 * 0.9 + Line 2* 0.1) / (Line 1 + Line 2)] 0.77
5 85th percentile 24-hour rainfall depth 0.53 inches
6 Design capture volume [(Line 1 + Line 2) x Line 4 x (Line 5/12)] 1265 cu. ft.
7 Amendment Depth (Choose from 37, 6”, 97, 12”, 15" and 18”) 3 inches
8 Storage [(porosity — field capacity) + 0.5 * (field capacity — wilting point)] 0.25 in./in.
9 Pervious Storage [Line 2 * (Line 7/12) * Line 8] 382 cu. ft.
10 Fraction of DCV [Line 9/ Line 6] 0.3

Measured Infiltration Rate

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
11 Type C soils enter 0.30 0.1 in/hr.

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
12 Factor of Safety 2
13 Reliable Infiltration Rate [Line 11/Line 12] 0.05 in/hr.
14 Dispersion Credit (Based on Figures B.5.6 to B.5.11; Line 10 and Line 13) 0.434
15  |Volume retention due to amendment [Line 1 * (Line 5/12) * Line 14] 596 cu. ft

Version 1.0 - June 2017
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Project Name Home Depot
BMP ID Sidewalk/Bikelane RW1 - EXEMPT
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 18506 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.65
3 [85" percentile 24-hour rainfall depth 0.53 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 531 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 |Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
g [When Line 7 >0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 o
When Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 56 cu. ft

Version 1.0 - June 2017



Project Name: Home Depot-Scottish Rite (Mission Valley)

Attachment 2
Backup for PDP Hydromodification

Control Measures

This is the cover sheet for Attachment 2.

[] [Mark this box if this attachment is empty because the project is exempt from PDP

hydromodification management requirements.
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Attachment 3
Structural BMP Maintenance

Information

This is the cover sheet for Attachment 3.
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DS-3247) (when applicable)
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PR-1

Biofiltration with Partial Retention

BMP MAINTENANCE FACT SHEET
FOR
STRUCTURAL BMP PR-1 BIOFILTRATION WITH PARTIAL RETENTION

Biofiltration with partial retention facilities are vegetated surface water systems that filter water through
vegetation and soil or engineered media prior to infiltrating into native soils, discharge via underdrain, or overflow
to the downstream conveyance system. These BMPs have an elevated underdrain discharge point that creates
storage capacity in the aggregate storage layer. Typical biofiltration with partial retention components include:

e Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips)

e  Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap)

e Shallow surface ponding for captured flows

e Side slope and basin bottom vegetation selected based on climate and ponding depth

e Non-floating mulch layer

e Media layer (planting mix or engineered media) capable of supporting vegetation growth

e  Filter course layer consisting of aggregate to prevent the migration of fines into uncompacted native soils
or the aggregate storage layer

e Aggregate storage layer with underdrain(s)

e Uncompacted native soils at the bottom of the facility

e  Overflow structure

Normal Expected Maintenance

Biofiltration with partial retention requires routine maintenance to: remove accumulated materials such as
sediment, trash or debris; maintain vegetation health; maintain infiltration capacity of the media layer; replenish
mulch; and maintain integrity of side slopes, inlets, energy dissipators, and outlets. A summary table of standard
inspection and maintenance indicators is provided within this Fact Sheet.

Non-Standard Maintenance or BMP Failure

If any of the following scenarios are observed, the BMP is not performing as intended to protect downstream
waterways from pollution and/or erosion. Corrective maintenance, increased inspection and maintenance, BMP
replacement, or a different BMP type will be required.

e The BMP is not drained between storm events. Surface ponding longer than approximately 24 hours
following a storm event may be detrimental to vegetation health, and surface ponding longer than
approximately 96 hours following a storm event poses a risk of vector (mosquito) breeding. Poor drainage
can result from clogging of the media layer, filter course, aggregate storage layer, underdrain, or outlet
structure. The specific cause of the drainage issue must be determined and corrected.

e Sediment, trash, or debris accumulation greater than 25% of the surface ponding volume within one
month. This means the load from the tributary drainage area is too high, reducing BMP function or
clogging the BMP. This would require pretreatment measures within the tributary area draining to the
BMP to intercept the materials. Pretreatment components, especially for sediment, will extend the life of
components that are more expensive to replace such as media, filter course, and aggregate layers.

PR-1 Page 1 of 11
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Biofiltration with Partial Retention

e Erosion due to concentrated storm water runoff flow that is not readily corrected by adding erosion
control blankets, adding stone at flow entry points, or minor re-grading to restore proper drainage
according to the original plan. If the issue is not corrected by restoring the BMP to the original plan and
grade, the [City Engineer] shall be contacted prior to any additional repairs or reconstruction.

Other Special Considerations

Biofiltration with partial retention is a vegetated structural BMP. Vegetated structural BMPs that are constructed
in the vicinity of, or connected to, an existing jurisdictional water or wetland could inadvertently result in creation
of expanded waters or wetlands. As such, vegetated structural BMPs have the potential to come under the
jurisdiction of the United States Army Corps of Engineers, SDRWQCB, California Department of Fish and Wildlife, or
the United States Fish and Wildlife Service. This could result in the need for specific resource agency permits and
costly mitigation to perform maintenance of the structural BMP. Along with proper placement of a structural BMP,
routine maintenance is key to preventing this scenario.
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Biofiltration with Partial Retention

SUMMARY OF STANDARD INSPECTION AND MAINTENANCE FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless responsibility has been formally transferred to

an agency, community facilities district, homeowners association, property owners association, or other special district.

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may be required more frequently.
Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. The BMP owner is responsible for conducting regular inspections
to see when maintenance is needed based on the maintenance indicators. During the first year of operation of a structural BMP, inspection is recommended at least once prior
to August 31 and then monthly from September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the

minimum inspection and maintenance frequency can be determined based on the results of the first year inspections.

Threshold/Indicator

Maintenance Action

Typical Maintenance Frequency

Accumulation of sediment, litter, or debris

Remove and properly dispose of accumulated materials,
without damage to the vegetation or compaction of the
media layer.

e Inspect monthly. If the BMP is 25% full* or more in
one month, increase inspection frequency to monthly
plus after every 0.1-inch or larger storm event.

e Remove any accumulated materials found at each
inspection.

Obstructed inlet or outlet structure

Clear blockage.

e Inspect monthly and after every 0.5-inch or larger
storm event.

e Remove any accumulated materials found at each
inspection.

Damage to structural components such as weirs, inlet or
outlet structures

Repair or replace as applicable.

e Inspect annually.
e Maintenance when needed.

Poor vegetation establishment

Re-seed, re-plant, or re-establish vegetation per original
plans.

e |nspect monthly.
e Maintenance when needed.

Dead or diseased vegetation

Remove dead or diseased vegetation, re-seed, re-plant,
or re-establish vegetation per original plans.

e |nspect monthly.
e Maintenance when needed.

Overgrown vegetation

Mow or trim as appropriate.

e |nspect monthly.
e Maintenance when needed.

2/3 of mulch has decomposed, or mulch has been
removed

Remove decomposed fraction and top off with fresh
mulch to a total depth of 3 inches.

e Inspect monthly.
e Replenish mulch annually, or more frequently when
needed based on inspection.

*“25% full” is defined as % of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the

bottom elevation, then the materials must be removed when there is 3 inches of accumulation — this should be marked on the outflow structure).
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Biofiltration with Partial Retention

SUMMARY OF STANDARD INSPECTION AND MAINTENANCE FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION (Continued from previous page)

Threshold/Indicator

Maintenance Action

Typical Maintenance Frequency

Erosion due to concentrated irrigation flow

Repair/re-seed/re-plant eroded areas and adjust the
irrigation system.

e Inspect monthly.
e Maintenance when needed.

Erosion due to concentrated storm water runoff flow

Repair/re-seed/re-plant eroded areas, and make
appropriate corrective measures such as adding erosion
control blankets, adding stone at flow entry points, or
minor re-grading to restore proper drainage according
to the original plan. If the issue is not corrected by
restoring the BMP to the original plan and grade, the
[City Engineer] shall be contacted prior to any additional
repairs or reconstruction.

o Inspect after every 0.5-inch or larger storm event. If
erosion due to storm water flow has been observed,
increase inspection frequency to after every 0.1-inch
or larger storm event.

Maintenance when needed. If the issue is not
corrected by restoring the BMP to the original plan
and grade, the [City Engineer] shall be contacted prior
to any additional repairs or reconstruction.

Standing water in BMP for longer than 24 hours
following a storm event

Surface ponding longer than approximately 24 hours
following a storm event may be detrimental to
vegetation health

Make appropriate corrective measures such as adjusting
irrigation system, removing obstructions of debris or
invasive  vegetation, clearing underdrains, or
repairing/replacing clogged or compacted soils.

Inspect monthly and after every 0.5-inch or larger
storm event. If standing water is observed, increase
inspection frequency to after every 0.1-inch or larger
storm event.

Maintenance when needed.

Presence of mosquitos/larvae

For images of egg rafts, larva, and adult
mosquitos, see

http://www.mosquito.org/biology

pupa,

If mosquitos/larvae are observed: first, immediately
remove any standing water by dispersing to nearby
landscaping; second, make corrective measures as
applicable to restore BMP drainage to prevent standing
water.

If mosquitos persist following corrective measures to
remove standing water, or if the BMP design does not
meet the 96-hour drawdown criteria due to release
rates controlled by an orifice installed on the
underdrain, the [City Engineer] shall be contacted to
determine a solution. A different BMP type, or a Vector
Management Plan prepared with concurrence from the
County of San Diego Department of Environmental
Health, may be required.

Inspect monthly and after every 0.5-inch or larger
storm event. If mosquitos are observed, increase
inspection frequency to after every 0.1-inch or larger
storm event.

e Maintenance when needed.

Underdrain clogged

Clear blockage.

e Inspect if standing water is observed for longer than
24-96 hours following a storm event.
e Maintenance when needed.
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Biofiltration with Partial Retention

Date:

Inspector:

| BMP ID No.:

Permit No.:

APN(s):

Property / Development Name:

Responsible Party Name and Phone Number:

Property Address of BMP:

Responsible Party Address:

INSPECTION AND MAINTENANCE CHECKLIST FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION PAGE 1 of 5

Threshold/Indicator

Maintenance Recommendation

Date

Description of Maintenance Conducted

Accumulation of sediment, litter, or debris
Maintenance Needed?

0] YES
O NO
O N/A

1 Remove and properly dispose of
accumulated materials, without damage
to the vegetation

[ If sediment, litter, or debris accumulation
exceeds 25% of the surface ponding
volume within one month (25% full*),
add a forebay or other pre-treatment
measures within the tributary area
draining to the BMP to intercept the
materials.

[0 Other / Comments:

Poor vegetation establishment
Maintenance Needed?

0] YES
O NO
O N/A

[ Re-seed, re-plant, or re-establish
vegetation per original plans

[ Other / Comments:

*“25% full” is defined as % of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the
bottom elevation, then the materials must be removed when there is 3 inches of accumulation — this should be marked on the outflow structure).
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Biofiltration with Partial Retention

Date:

Inspector:

| BMP ID No.:

Permit No.:

APN(s):

INSPECTION AND MAINTENANCE CHECKLIST FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION PAGE 2 of 5

Threshold/Indicator

Maintenance Recommendation

Date

Description of Maintenance Conducted

Dead or diseased vegetation
Maintenance Needed?

0] YES
O NO
O N/A

1 Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation
per original plans

[ Other / Comments:

Overgrown vegetation
Maintenance Needed?

OJ YES
O NO
O N/A

[J Mow or trim as appropriate

[ Other / Comments:

2/3 of mulch has decomposed, or mulch has
been removed

Maintenance Needed?

OJ YES
O NO
O N/A

[J Remove decomposed fraction and top off
with fresh mulch to a total depth of 3
inches

[ Other / Comments:
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Biofiltration with Partial Retention

Date: Inspector: | BMP ID No.:
Permit No.: APN(s):

INSPECTION AND MAINTENANCE CHECKLIST FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION PAGE 3 of 5
Threshold/Indicator Maintenance Recommendation Date Description of Maintenance Conducted
Erosion due to concentrated irrigation flow [ Repair/re-seed/re-plant eroded areas and
adjust the irrigation system

Maintenance Needed?
0 VES [ Other / Comments:

O NO
O N/A

Erosion due to concentrated storm water | [] Repair/re-seed/re-plant eroded areas, and
runoff flow make appropriate corrective measures
such as adding erosion control blankets,
adding stone at flow entry points, or

Maintenance Needed?

J YES minor re-grading to restore proper
] NO drainage according to the original plan
I N/A

[ If the issue is not corrected by restoring the
BMP to the original plan and grade, the
[City Engineer] shall be contacted prior to
any additional repairs or reconstruction

[ Other / Comments:
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Biofiltration with Partial Retention

Date:

Inspector:

| BMP ID No.:

Permit No.:

APN(s):

INSPECTION AND MAINTENANCE CHECKLIST FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION PAGE 4 of 5

Threshold/Indicator

Maintenance Recommendation

Date

Description of Maintenance Conducted

Obstructed inlet or outlet structure
Maintenance Needed?

0] YES
O NO
O N/A

[ Clear blockage

[ Other / Comments:

Underdrain clogged (inspect underdrain if
standing water is observed for longer than 24-
96 hours following a storm event)

Maintenance Needed?

O] YES
O NO
O N/A

[J Clear blockage

[ Other / Comments:

Damage to structural components such as
weirs, inlet or outlet structures

Maintenance Needed?

0] YES
O NO
O N/A

[ Repair or replace as applicable

[ Other / Comments:
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Date:

Inspector:

| BMP ID No.:

Permit No.:

APN(s):

INSPECTION AND MAINTENANCE CHECKLIST FOR PR-1 BIOFILTRATION WITH PARTIAL RETENTION PAGE 5 of 5

Threshold/Indicator

Maintenance Recommendation

Date

Description of Maintenance Conducted

Standing water in BMP for longer than 24 hours
following a storm event*

Surface ponding longer than approximately 24
hours following a storm event may be
detrimental to vegetation health

Maintenance Needed?

O] YES
O NO
O N/A

[ Make appropriate corrective measures such
as adjusting irrigation system, removing
obstructions of debris or invasive
vegetation, clearing underdrains, or
repairing/replacing clogged or compacted
soils

[ Other / Comments:

Presence of mosquitos/larvae

For images of egg rafts, larva, pupa, and adult
mosquitos, see
http://www.mosquito.org/biology

Maintenance Needed?

0] YES
O NO
O N/A

U Apply corrective measures to remove
standing water in BMP when standing
water occurs for longer than 24-96 hours
following a storm event.**

[ Other / Comments:

*Surface ponding longer than approximately 24 hours following a storm event may be detrimental to vegetation health, and surface ponding longer than approximately 96 hours
following a storm event poses a risk of vector (mosquito) breeding. Poor drainage can result from clogging of the media layer, filter course, aggregate storage layer, underdrain,
or outlet structure. The specific cause of the drainage issue must be determined and corrected.
**If mosquitos persist following corrective measures to remove standing water, or if the BMP design does not meet the 96-hour drawdown criteria due to release rates
controlled by an orifice installed on the underdrain, the [City Engineer] shall be contacted to determine a solution. A different BMP type, or a Vector Management Plan prepared

with concurrence from the County of San Diego Department of Environmental Health, may be required.
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Maintenance Guidelines for
Modular Wetland System - Linear

Maintenance Summary

o Remove Trash from Screening Device — average maintenance interval is 6 to 12 months.

= (&5 minute average service time).

0 Remove Sediment from Separation Chamber — average maintenance interval is 12 to 24 months.

= (70 minute average service time).

0 Replace Cartridge Filter Media — average maintenance interval 12 to 24 months.

v (710-15 minute per cartridge average service time).

o0 Replace Drain Down Filter Media — average maintenance interval is 12 to 24 months.

= (5 minute average service time).

o Trim Vegetation — average maintenance interval is 6 to 12 months.

= (Service time varies).

System Diagram

Access to screening device, separation
chamber and cartridge filter

Access to drain

Inflow Pipe down filter
(optional)
Pre-Treatment
Chamber
Biofiltration Chamber
Outflow
. Pipe
Discharge
Chamber

www.modularwetlands.com



Maintenance Procedures

Screening Device

1.

Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance
can be performed without entry.

. Remove all pollutants collected by the screening device. Removal can be done

manually or with the use of a vacuum truck. The hose of the vacuum truck will not
damage the screening device.

Screening device can easily be removed from the Pre-Treatment Chamber to gain
access to separation chamber and media filters below. Replace grate or manhole
cover when completed.

Separation Chamber

1.

2.

3.

Perform maintenance procedures of screening device listed above before
maintaining the separation chamber.

With a pressure washer spray down pollutants accumulated on walls and cartridge
filters.

Vacuum out Separation Chamber and remove all accumulated pollutants. Replace
screening device, grate or manhole cover when completed.

Cartridge Filters

1.

Noobkwd

o

Perform maintenance procedures on screening device and separation chamber
before maintaining cartridge filters.

Enter separation chamber.

Unscrew the two bolts holding the lid on each cartridge filter and remove lid.
Remove each of 4 to 8 media cages holding the media in place.

Spray down the cartridge filter to remove any accumulated pollutants.

Vacuum out old media and accumulated pollutants.

Reinstall media cages and fill with new media from manufacturer or outside
supplier. Manufacturer will provide specification of media and sources to purchase.
Replace the lid and tighten down bolts. Replace screening device, grate or
manhole cover when completed.

Drain Down Filter

-_

Remove hatch or manhole cover over discharge chamber and enter chamber.
Unlock and lift drain down filter housing and remove old media block. Replace with
new media block. Lower drain down filter housing and lock into place.

Exit chamber and replace hatch or manhole cover.

www.modularwetlands.com



Maintenance Notes

. Following maintenance and/or inspection, it is recommended the maintenance
operator prepare a maintenance/inspection record. The record should include any
maintenance activities performed, amount and description of debris collected, and
condition of the system and its various filter mechanisms.

. The owner should keep maintenance/inspection record(s) for a minimum of five
years from the date of maintenance. These records should be made available to
the governing municipality for inspection upon request at any time.

. Transport all debris, trash, organics and sediments to approved facility for disposal
in accordance with local and state requirements.

. Entry into chambers may require confined space training based on state and local
regulations.

. No fertilizer shall be used in the Biofiltration Chamber.

. Irrigation should be provided as recommended by manufacturer and/or landscape
architect. Amount of irrigation required is dependent on plant species. Some plants
may require irrigation.

www.modularwetlands.com



Maintenance Procedure lllustration

Screening Device

The screening device is located directly
under the manhole or grate over the
Pre-Treatment Chamber. It's mounted
directly underneath for easy access

and cleaning. Device can be cleaned by
hand or with a vacuum truck.

Separation Chamber

The separation chamber is located
directly beneath the screening device.
It can be quickly cleaned using a
vacuum truck or by hand. A pressure
washer is useful to assist in the
cleaning process.

www.modularwetlands.com



Cartridge Filters

The cartridge filters are located in the
Pre-Treatment chamber connected to
the wall adjacent to the biofiltration
chamber. The cartridges have
removable tops to access the
individual media filters. Once the
cartridge is open media can be

easily removed and replaced by hand
or a vacuum truck.

Drain Down Filter

The drain down filter is located in the
Discharge Chamber. The drain filter
unlocks from the wall mount and hinges
up. Remove filter block and replace with
new block.

www.modularwetlands.com



Trim Vegetation

Vegetation should be maintained in the
same manner as surrounding vegetation
and trimmed as needed. No fertilizer shall
be used on the plants. Irrigation

per the recommendation of the
manufacturer and or landscape

architect. Different types of vegetation
requires different amounts of

irrigation.
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Inspection Form

Modular Wetland System, Inc.
P. 760.433-7640
F. 760-433-3176

E. Info@modularwetlands.com
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Inspection Report
Modular Wetlands System

Project Name

For Office Use Only

Project Address
(city) (Zip Code) (Reviewed By)
Owner / Management Company
(Date)
Office personnel to complete section to
Contact Phone ( ) - the left.
Inspector Name Date / / Time AM / PM
Type of Inspection  [] Routine [J Follow Up [0 complaint [0 storm Storm Event in Last 72-hours? [] No [ Yes
Weather Condition Additional Notes
Inspection Checklist
Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):
Structural Integrity: Yes No Comments
Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Does the MWS unit show signs of structural deterioration (cracks in the wall, damage to frame)?
Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?
Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging thg
unit?
Is there standing water in inappropriate areas after a dry period?
Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?
Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter? If yes Depth:
specify which one in the comments section. Note depth of accumulation in in pre-treatment chamber.
Chamber:

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber? Note issues in comments section.

Other Inspection Items:

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Is there a septic or foul odor coming from inside the system?

Waste: Yes No Recommended Maintenance
Sediment / Silt / Clay No Cleaning Needed

Trash / Bags / Bottles Schedule Maintenance as Planned

Green Waste / Leaves / Foliage Needs Immediate Maintenance

Additional Notes:

Plant Information

Damage to Plants

Plant Replacement

Plant Trimming

2972 San Luis Rey Road, Oceanside, CA 92058 P (760) 433-7640

F (760) 433-3176




Maintenance Report

Modular Wetland System, Inc.
P. 760.433-7640

F. 760-433-3176
E. Info@modularwetlands.com

www.modularwetlands.com



Cleaning and Maintenance Report
Modular Wetlands System

Project Name For Office Use Only

Project Address

(city) (Zip Code) (Reviewed By)

Owner / Management Company

(Date)

Office personnel to complete section to
Contact Phone ( ) - the left.

Inspector Name Date / / Time AM / PM

Type of Inspection [0 Routine [ Follow Up O Complaint [ storm Storm Event in Last 72-hours? O No [ Yes

Weather Condition Additional Notes

Condition of Media Operational Per
Site GPS Coordinates Manufacturer / Trash Foliage Sediment Total Debris 25/50/75/100 Manufactures'

Map # of Insert Description / Sizing Accumulation | Accumulation | Accumulation | Accumulation | (will be changed Specifications

@ 75%) (If not, why?)

Lat: MWS
Catch Basins

Long:

MWS
Sedimentation
Basin

Media Filter
Condition

Plant Condition

Drain Down Media
Condition

Discharge Chamber
Condition

Drain Down Pipe
Condition

Inlet and Outlet
Pipe Condition

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176



Project Name: Home Depot-Scottish Rite (Mission Valley)

Attachment 4
Copy of Plan Sheets Showing
Permanent Storm Water BMPs

This is the cover sheet for Attachment 4.

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition



Project Name: Home Depot-Scottish Rite (Mission Valley)

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

The plans must identify:

[]

[

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs

The grading and drainage design shown on the plans must be consistent with the
delineation of DMAs shown on the DMA exhibit

Details and specifications for construction of structural BMP(s)

Signage indicating the location and boundary of structural BMP(s) as required by the
City Engineer

How to access the structural BMP(s) to inspect and perform maintenance

Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt
posts, or other features that allow the inspector to view necessary components of
the structural BMP and compare to maintenance thresholds)

Manufacturer and part number for proprietary parts of structural BMP(s) when
applicable

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame
of reference (e.g., level of accumulated materials that triggers removal of the
materials, to be identified based on viewing marks on silt posts or measured with a
survey rod with respect to a fixed benchmark within the BMP)

Recommended equipment to perform maintenance

When applicable, necessary special training or certification requirements for inspection
and maintenance personnel such as confined space entry or hazardous waste
management

Include landscaping plan sheets showing vegetation requirements for vegetated
structural BMP(s)

All BMPs must be fully dimensioned on the plans

When proprietary BMPs are used, site specific cross section with outflow, inflow

and model number shall be provided. Broucher photocopies are not allowed.

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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SPECIAL NOTES

1.

TW AND BW GRADES REPRESENT THE GROUND ELEVATION AT THE BACK AND FRONT OF THE
WALL. THE ACTUAL TOP—OF—-WALL AND TOP—OF—FOOTING AND WALL DIMENSIONS TO BE
DETERMINED BY THE WALL DESIGNER.

THE PROPOSED PROJECT WILL COMPLY WITH ALL THE REQUIREMENTS OF THE CURRENT CITY
OF SAN DIEGO STORM WATER STANDARDS MANUAL BEFORE A GRADING OR BUILDING PERMIT
IS ISSUED. IT IS THE RESPONSIBILITY OF THE OWNER/DESIGNER/APPLICANT TO ENSURE
THAT THE CURRENT STORM WATER PERMANENT BMP DESIGN STANDARDS ARE INCORPORATED
INTO THE PROJECT.

ALL PUBLIC IMPROVEMENTS SHALL BE CONSTRUCTED PER CURRENT CITY OF SAN DIEGO
STANDARDS.

PRIOR TO THE ISSUANCE OF ANY CONSTRUCTION PERMIT, THE OWNER/PERMITTEE SHALL
ENTER INTO A MAINTENANCE AGREEMENT FOR THE ONGOING PERMANENT BMP MAINTENANCE,
SATISFACTORY TO THE CITY ENGINEER.

PRIOR TO THE ISSUANCE OF ANY CONSTRUCTION PERMIT, THE OWNER/PERMITTEE SHALL
INCORPORATE ANY CONSTRUCTION BEST MANAGEMENT PRACTICES NECESSARY TO COMPLY
WITH CHAPTER 14, ARTICLE 2, DIVISION 1 (GRADING REGULATIONS) OF THE SAN DIEGO
MUNICIPAL CODE, INTO THE CONSTRUCTION PLANS OR SPECIFICATIONS.

ALL STORM DRAINS ARE PRIVATE UNLESS OTHERWISE NOTED.

BASIS OF BEARING

THE BASIS OF BEARINGS FOR THIS SURVEY IS THE CALIFORNIA
COORDINATE SYSTEM, CCS83, ZONE 6, EPOCH (1991.35) AND IS
DETERMINED BY G.P.S. MEASUREMENTS TAKEN ON 2/07/2019 AT

POINTS A’ & ‘B’ AS SHOWN HEREON. POINTS 'A’ & ‘B’ WERE
ESTABLISHED FROM G.P.S. STATION 970 AND
G.P.S. STATION 965 PER ROS 14492. THE BEARING FROM

POINT "A” TO POINT ‘B’ IS SOUTH 88°20°07”WEST.

QUOTED BEARINGS FROM REFERENCE MAPS OR DEEDS MAY OR
MAY NOT BE IN TERMS OF SAID SYSTEM.

THE COMBINED SCALE FACTOR (CSF) AT POINT '970" = 1.0000055.
GRID DISTANCE = GROUND DISTANCE X COMBINED SCALE FACTOR.

ELEVATION AT POINT °A’ IS 40.96 (NGVD29).
THE CONVERGENCE ANGLE AT POINT 970" =

BASIS OF COORDINATES

THE BASIS OF COORDINATES FOR THIS DRAWING IS THE CITY OF
SAN DIEGO G.P.S. CONTROL STATION “970"(FDLEAD & BRASS TAG
IN CONC WALK), AS SHOWN ON RECORD OF SURVEY NO. 14492

(CCS83, ZONE 6, 1991.35 EPOCH, U.S. SURVEY FEET).

—0°29'29.024”"

STATION #970
N. 1,861,366.50
E. 6,286,787.22

EL. = 40.96 (NGVD29)

BASIS OF ELEVATION

THE BASIS OF ELEVATIONS FOR THIS DRAWING IS THE NORTHWEST
BRASS PLUG IN THE TOP OF INLET (NWBP TOP INLET) AT THE
INTERSECTION OF CAMINO DEL RIO SOUTH AND MISSION CENTER
ROAD AS PUBLISHED IN THE CITY OF SAN DIEGO VERTICAL
CONTROL BENCHBOOK.

ELEV. = 52.712 (MSL)

CONSTRUCTION NOTES

MODIFIED TYPE B CURB INLET PER SDD-116
WITH F—OPENING ON BACK

8" TRENCH DRAIN

18" HDPE STORM DRAIN

STORM DRAIN CLEANOUT (TYPE A) PER D-09
8'x12" MODULAR WETLAND SYSTEM (MWS)

36"x36" BROOKS BOX. TOP OF GRATE SET 6"
ABOVE BASIN BOTTOM

CONNECT 18" HDPE STORM DRAIN TO EXIST
CLEANOUT

ONONOIOICIOIONS,

CONNECT TO EXISTING STORM DRAIN WITH (TYPE A)
CLEANOUT PER D-09

LEGEND

PROPERTY LINE

CURB & GUTTER

CURB

RETAINING WALL

BROW DITCH

SWALE

STORM DRAIN PIPE SD

STORM DRAIN STRUCTURES

ADA PATH

EARTHWORK QUANTITIES

CUT: 3,000 C.Y.
FILL: 4,800 C.Y.
IMPORT: 1,800 C.Y.
MAX CUT: 4.0 FT
MAX FILL: 5.5 FT
MAX SLOPE RATIO: 2:1 (H:V)

NOTE: GRADING QUANTITIES ARE PROVIDED FOR PERMIT PURPOSES
ONLY, NOT TO BE USED FOR BIDDING.

EASEMENT

AN EASEMENT FOR AERIAL AND UNDERGROUND PUBLIC UTILITIES
AND INCIDENTAL PURPOSES, RECORDED JANUARY 07, 1957 AS
BOOK 6407, PAGE 438 OF OFFICIAL RECORDS.

IN FAVOR OF: SAN DIEGO GAS AND ELECTRIC COMPANY
AFFECTS: AS DESCRIBED THEREIN

SCALE: 1"=20-0" NORTH

0 10 20 40 60 80

E N

G I N E E R I N G
6390 Greenwich Dr., Suite 170
San Diego,

tel 858.554.1500 o fax 858.597.0335
www.fuscoe.com

California 92122

WARE MALCOMB

Leading Design for Commercial Real Estate

SCOTTISH RITE /
HOME DEPOT

1895 & 1561 CAMINO DEL RIO S
SAN DIEGO, CA 92108

GRADING AND
DRAINAGE PLAN
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SCOTTISH RITE

BASIS OF BEARING
THE BASIS OF BEARINGS FOR THIS SURVEY IS THE CALIFORNIA
COORDINATE SYSTEM, CCS83, ZONE 6, EPOCH (1991.35) AND IS

— -

L \ EXIST. PUBLIC 8” SEE SHEET ~ DETERMINED BY G.P.S. MEASUREMENTS TAKEN ON 2/07,/2019 AT POINTS
\ \ EXIST. PUBLIC 36” RCP SD V.C.P. SEWER C—HD—7 EXIST. PUBLIC ‘A’ & 'B’ AS SHOWN HEREON. POINTS ’A’ & 'B’ WERE ESTABLISHED FROM
\ < PER DWG NO. 12785—L EXIST. PUBLIC 10186—1—-D 8” V.C.P. SEWER G.P.S. STATION 970 AND G.P.S. STATION 965 PER ROS 14492. THE
\ 8" AC WATER_N 10186=1=D . ——— BEARING FROM POINT 'A’ TO POINT 'B’ IS SOUTH 8820'07"WEST.
\ " P sE\NEF% H. REF 12785-L W—— -
\ SRIVATE 6 EXIST. W T T —- QUOTED BEARINGS FROM REFERENCE MAPS OR DEEDS MAY OR MAY NOT
= T, PUBLIC SEWER LATE&@_\S (26.37 '©) — i BE IN TERMS OF SAID SYSTEM.
\ BN SEWER S1iRA REQUIRED: -
\ — THE COMBINED SCALE FACTOR (CSF) AT POINT '970" = 1.0000055.
b B - GRID DISTANCE = GROUND DISTANCE X COMBINED SCALE FACTOR.
S - — ——Ss——— - —— = ELEVATION AT POINT ’A’ IS 40.96 (NGVD29).
~~~~~~~~~~ — — THE CONVERGENCE ANGLE AT POINT ’970' = —0°29°29.024"
BASIS OF COORDINATES
I 000 N / S THE BASIS OF COORDINATES FOR THIS DRAWING IS THE CITY OF SAN
5 SRS SROPOSED _RIGHT QF WAY — L ‘ DIEGO G.P.S. CONTROL STATION “970” (FDLEAD & BRASS TAG IN CONC
S O5RI X DAY — e =S WAVl 5 IR RETAINING WALK), AS SHOWN ON RECORD OF SURVEY NO. 14492 (CCS83, ZONE 6,
! gepel e S = — — - BIOFILTRATION s : \ WALL 1991.35 EPOCH, U.S. SURVEY FEET). STATION #970
A SRR /\‘@'\/BASIN ‘ ‘ g N. 1,861,366.50
SR <« /T T T —A\\\\\\7 ] | J BROW DITCH E. 6,286,787.22
7 < \ EX. POWER EL. = 40.96 (NGVD29)
P 4 R POLE
LN 4{%{; A’s) & , BASIS OF ELEVATION
AP A 4 EX. 11 THE BASIS OF ELEVATIONS FOR THIS DRAWING IS THE NORTHWEST BRASS
/%Z\g\ 3 & | | ” o SDG&E PLUG IN THE TOP OF INLET (NWBP TOP INLET) AT THE INTERSECTION OF
= o e 9 | , RAMP..T0: 20D FLOOK EASEMENT CAMINO DEL RIO SOUTH AND MISSION CENTER ROAD AS PUBLISHED IN
S — 0 & 6 |$© S K 4 V. ki s 0 THE CITY OF SAN DIEGO VERTICAL CONTROL BENCHBOOK.
?\/ T;Qb“% e : ‘? > A asL ELEV. = 52.712 (MSL)
< ) i1l
RN - i , | A f UNDERDRAIN CONSTRUCTION NOTES
- PROP 20’ WIDE JCE \\ g | VA" i ‘ CULVERT OR
> L PIPE
DRAINAGE FSM}‘ \5 \\ : AZ <§ @ CONCRETE MASONRY RETAINING WALL, TYPE 5 PER C-5
\ | | H B ] = ] ] | |
)/ @ CONCRETE CANTILEVER WALL
@ BROW DITCH PER SDD—106
RETAINING
WALL (4) SWALE DISPERSION AREA
TYPE B’ @ STORM DRAIN CURB INLET, TYPE A & B PER SDD—115 & 116
BROW DITCH
@ STORM DRAIN CATCH BASIN, TYPE F PER SDD—119
@ STORM DRAIN CLEANOUT, TYPE A PER D—09
\ éimggfﬁ © UNDERGROUND MWS STORM WATER TREATMENT VAULT
|
\ EX. POWER (9) STORM DRAN PIPE
A POLE
O 1 1 & e TRENCH GRATE
k D @ BIOFILTRATION BASIN
f SEE SHEET
SWALE C_HD—7 @ CATCH BASIN RISER WITH GRATED INLET
| @ CURB OUTLET PER D-25
52.02 BW POINT OF CONNECTION TO REMOVED EXISTING 36” RCP PIPE
| AT PCR AND CONNECT NEW 36" RCP PIPE.
I
~ | EXIST. @ POINT OF CONNECTION TO INSTALL STORM DRAIN CLEAN OUT AND
7 RET. WALL REMOVED SOUTHERLY PORTION OF EXISTING 36" RCP.
| TO REMAIN
o
o | TRENCH DRAIN WITH EJECTOR PUMP TO BACKBONE STORM DRAIN LINE
i qlARDEN CENTER R ANING
S WALL
o 1 (17,916 SF) | (7, LEGEND
= | NON-PROTO | TYPE 'B
AR THE HOME DEPOT FF=52.5 e BROW DITCH PROPERTY LINE _— - —
n R
|9 (106,688 SF) PAD=51.50 LOADNG 8 s
N NOF_PROTE 1 PAD 5 e, CURB & GUTTER
‘ 59.74TW/. CURB
FF=52.50 L = 50.68 BWs
\ PAD=51.50 A it RETAINING WALL
52.280BW BROW DITCH s ===
60.03 TW
52.24.BW SWALE
STORM DRAIN PIPE sD
SEE SHEET ooy o S STORM DRAIN STRUCTURES m
/ /C—HD-7 /
, ADA PATH
. O .
, C'TTE SBTSRRMEM%T/AE'B F5825 @%Q F5525 0.5% \ \\ EARTHWORK QUANTITIES
NG paoT , L I ool CUT: 41.000 C.Y. NOTE: GRADING QUANTITIES
: , B % 6% & e §i FILL: 35,500 C.Y. ARE PROVIDED FOR PERMIT
EX. 10’ DRAINAGE > Yo - </ b EXPORT: 5,500 C.Y. PURPOSES ONLY, NOT TO BE
EASEMENT TO - NS Ne % o At MAX CUT: 45 T USED FOR BIDDING
BE RELOCATED R [T e S _ 50,9{:? A P\ MAX FILL: 4.1 FT .
- d i o RETAINING —%S / 1) MAX SLOPE RATIO: 1.75:1 (H:V)
PROP 20° WIDE> - S - | DOCK <@ WALL/ %, 50.65 BW =
8" S0.B ——mp—— DRAINAGE ESMT. ™~ > i C Y/ PR3 SPECIAL NOTES
52.19 R ~ > 6" S | o e [P @ R /
X o/ 1433 9% e ) ~ : & ; \~ / A 1. TW AND BW GRADES REPRESENT THE GROUND ELEVATION AT THE
MAINTENANCE / — - ’ 0 ~ NPE B / BACK AND FRONT OF THE WALL. THE ACTUAL TOP—OF—WALL AND
ACCESS RD S8 SD. o Y — = oA 4 > = , BROW DITCH // TOP—OF—FOOTING AND WALL DIMENSIONS TO BE DETERMINED BY THE
v_’y _\ /// | :78 SD_\</ / 9 y / | ,37 /}D/7“>< // / /ﬂ | ?% //8//S/D/7>< / WALL DESIGNER.
> £ AN / A% 7 L/ .
\ Q%m i¥ iRl g | T A== ! Al — %\«; ‘ A T L N /] 2. THE PROPOSED PROJECT WILL COMPLY WITH ALL THE REQUIREMENTS
- 4501 E 3 by e Y i DY 2o oep PUBLIC) T e M RS 7 T ! A : / OF THE CURRENT CITY OF SAN DIEGO STORM WATER STANDARDS
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i 145 ~ 14787 [1.4% 1.4% ©1.4% N 1,4% & /
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- : = = : : = £ Yeie——i—s 3 == 3 : @é’ /) STANDARDS ARE INCORPORATED INTO THE PROJECT.
N70°32'08"E 26249’ \@ \@ @/ @/ s / 3. ALL PUBLIC IMPROVEMENTS SHALL BE CONSTRUCTED PER CURRENT
== (6). 3= 60 = =z == == 8 // CITY OF SAN DIEGO STANDARDS.
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Project Name: Home Depot-Scottish Rite (Mission Valley)

Attachment 5
Drainage Report

Attach project's drainage report. Refer to Drainage Design Manual to determine the
reporting requirements.

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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Introduction

The purpose of this drainage study is to present the preliminary drainage design to support the
entitlement process for the proposed Scottish Rite and the Home Depot sites located in the Mission Valley
area of San Diego, CA. The criteria used for this drainage study is in accordance with the City of San
Diego Drainage Design Manual 2017 (Hydraulics) and the County of San Diego Hydrology Manual
2003 (Hydrology).

This study examines the existing and proposed hydrology of the including any associated offsite drainage
areas considered part of the local watershed and presents preliminary design for the project
drainage facilities.

Fuscoe Engineering has taken over as the Engineer of Work from a previous preliminary Drainage Study
prepared by San Dieguito Engineering (SDE) dated Jan. 14, 2020. This study has utilized information
from the previous report and updated it to address plan check comments and design changes.

Section 1 — Project Information

1.1 Project Description

The site analyzed within this drainage study encompasses the development of the future the Scottish Rite
Center (SRC) and the Home Depot (THD) located within the Mission Valley area of the City of San Diego,
CA. The project is located along the southern side of Camino del Rio South, approximately 0.5 miles
east of Mission Center Road and 0.3 miles west of Texas Street. See next page for a vicinity map of the
site.

The project proposes to construct two building structures for the Scottish Rite Center and a Home Depot.
Both sites will also include associated parking and landscaped areas. In addition, THD will include a
two-level garage structure located adjacent to Camino del Rio South. Driveways from Camino del Rio
South will provide access to the sites.

None of the proposed activities or structures require Regional Water Quality Control Board 401
Certification, U.S. Army Corps of Engineers 404 permit or approval by California Department of Fish
and Game.
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1.2 Hydrologic Setting

The project site is located in the Mission San Diego Hydrologic Sub-Area (907.11) which is within the
Lower San Diego Hydrologic Area within the San Diego Hydrologic Unit Watershed. Exhibit 2
illustrates the project site in the context of the watershed.

12.1  Topography

The site is located on the south side of Camino del Rio South and drains from the rear of
site towards Camino del Rio South. A grate inlet within the existing Scottish Rite Center
parking lot collects a portion of the site runoff. The remaining site runoff sheet flows towards
Camino del Rio South. The highest point of the property is located at the rear of the lot
(southern boundary) with an elevation of about 57 feet. The property drains over a distance
of approximately 475 feet to Camino del Rio South with an average grade of approximately
2.5 percent.

122 Current and Adjacent Land Use

The eastern portion of the project site is current Scottish Rite Center while the western portion
of the site is a car dealership. There are slopes along the entire rear of the site which slope
towards the site but whose runoff is collected via terraced channels and catch basins. The
existing site is accessed by driveways along Camino del Rio South.

The general plan designation for the area is Commercial Employment, Retail, & Services.
The property is zoned as Commercial (Office and limited Industrial with an auto
orientation). The assessor’s parcel numbers (APNs) are 4380903300 and 4380903400.

Exhibit 3 illustrates the County of San Diego General Plan and Zoning near the project site.

123  Soil and Vegetation Conditions

A preliminary report of soil investigation was prepared for the project by Moore Twining
titted Geotechnical Engineering Investigation- Proposed Home Depot Store- Mission Valley
(June 3, 2019). The Soil Survey for the San Diego Area by the United States Department of
Agriculture Soil Conservation Service (1973) was also used for reference.

Infiltration testing indicated a vertical infiltration rate ranging from 0.1 to 0.5 inches per
hour without any factor of safety applied.

The USDA Soil Survey classifies the site soils as Urban land which is assumed to be soil type
‘D’. This is consistent with the clay soils identified in the geotechnical report over the
project site. Exhibit 4 illustrates the soil types and limits. The flat portions of the site contain
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minimal if any vegetation. However, the slopes located along the rear of the lot are Terrace
escarpments with natural vegetation consisting of grass and bushes.

124  Existing Drainage Patterns and Facilities

The existing Scottish Rite Center consists of a building and parking lot. Drainage from a portion
ofthe parking lot is collected by an onsite grate and storm drain then conveyed towards the
storm drain system along Camino del Rio South. The eastern portion of the site overland flows
towards Camino del Rio South where it then flows east within the gutter and is ultimately
collected by an existing curb inlet about 500 feet east of the site. The remaining portion of the
site sheet flows towards Camino del Rio South before getting collected by the existing curb inlet
in front of the site.

The existing auto dealer site will be the future location of the new Scottish Rite Center. Drainage
from the backside of the lot is collected via onsite grates and storm pipe which discharge atthe
from the lot and drain onto Camino del Rio South. The front of the lot sheet flows over land
towards Camino del Rio South. Runoff along the Camino del Rio South gutter at this location
empties into an existing curb inlet located approximately 70 feet west of the western site
boundary.

125  Floodplain Mapping

The Federal Emergency Management Agency (FEMA) has mapped Special Flood Hazard Areas
(SFHAs) forthe project site. The project site is within an area on the FEMA Flood Insurance Rate Map
designated as an area of minimal flood hazard (Zone X). A Firmette was produced from the
FEMA website taken from FIRM Map Panel Number 06073C1619G which is included in
Exhibit 5.

12,6  Downstream Conditions

Analysis of downstream conditions has not been performed as part of this drainage study, as the
project site plan has been designed to mitigate storm water flows to below pre-development
levels.

12.7  Impervious Cover

The site is almost entirely covered with impervious surfaces consisting of roofs, sidewalks, parking
lot, and driveway. There are minimal areas with vegetated areas consisting of landscaping
around the existing Scottish Rite Center. The project willremove all of theimpervious areas and
replace them with new impervious and pervious surfaces. However, it is expected that the
proposed site will ultimately reduce the amount of impervious surfaces relative to existing
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condition.

Section 2 — Methodology and Design Criteria

The design criteria and methodology for Hydrology follow the County of San Diego Hydrology
Manual (June 2003) and the Hydraulics for Underground Storm Drain Design follow the City of
San Diego Drainage Design Manual (2017) as appropriate for the project site.

2.1 Rational Method

Rational Method Peak Flows were calculated using methodology in the County of San Diego
Hydrology Manual for the rational method via AES software. These calculations were performed for
both the existing and proposed conditions to quantify differences in the peak rate of discharge. Runoff
coefficients were based upon researched soils data and Table 3-1 of the County Hydrology Manual
for the existing condition. The proposed condition assumed a Type D Soil, and calculated the
weighted runoff coefficient based on the percentage of impervious for each subarea. Time of
concentration was calculoted per Section 3.1.4 of the County Hydrology Manual and
corresponding runoff intensities for the 100-year storm were based upon a 6-hour precipitation of
2.6 inches. See Appendix C for Pre-project and Post-project rational method hydrology
calculations.

The peak runoff rates in proposed conditions result in a slight decrease in peak runoff due to a decrease
in impervious areas. The facilities have been designed to meet flow control and treatment control
criteria per calculations in the SWQMP.

Storm water treatment to mitigate for pollutants will be provided through the various BMPs throughout
the site. This mitigation will be provided through biofiltration with either basin-type structures or with
modular proprietary devices. Narrative and calculations relative to stormwater treatment are included
in the project’s Storm Water Quality Management Plan (SWQMP).

2.2 Hydraulic Analysis

The proposed 36in public storm drain is designed in accordance with Section 4.1 of the City of San
Diego Drainage Design Manual. StormCAD by Bentley Systems was used to analyze the hydraulic
capacity of this storm drain. Output tables and profiles are provided in Appendix D of this report.
At the connection point to the existing 36in public storm drain, a tailwater was assumed in order to
model the downstream existing hydraulic grade line for the 50-year storm event. Because
downstream HGL data was not available, this tailwater was set at the existing top of curb elevation
as a conservative measure. Assuming the downstream tailwater and flows generated at the nodes
described above, the 36in public storm drain will convey the design flow while maintaining at least
1 foot of freeboard from the hydraulic grade line below the ground surface in accordance with
Section 4.1.1 of the Design Manual.
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Node 219, 220, and 262 represents the rerouted public storm drainage system that goes through
the existing Scottish Rite site. Node 262 represents the ultimate downstream condition prior to
connecting into the existing 36in RCP culvert per drawing number 12785-L. The offsite drainage
and mitigated onsite flow rates are less than the existing condition at node 262 per Table 3-1.

Section 3 — Hydrologic Effect of Project

This section summarizes the quantities and location of storm water runoff from the project site.
Discussion of the water quality aspects of the project can be found in the PDP-SWQMP, which is under
separate cover from this report.

3.1 Drainage Patterns

The grading and lot line revisions associated with the proposed site will affect the drainage patterns
relative to the existing condition drainage. Therefore, the proposed drainage facilities for the site
will reconfigure the existing drainage patterns to best mimic and match existing peak flows at the
site’s three compliance points which are designated on the hydrology maps.

3.2 Impervious Cover

As in existing condition, the majority of the combined THD/SRC site will consist of impervious
surfaces such as of roof, sidewalk, parking lot, driveway, and parking garage structure. However,
the amount of pervious surfaces for landscaping will be increased as indicated in the site plan and
proposed condition hydrology map in Appendix A.

3.3 Peak Runoff

The project will not increase the peak 100-year storm discharge from the site at all three compliance
points along Camino del Rio South. Refer to Nodes 145, 262, and 310 on the proposed conditions
hydrology maps in Appendix A.

Table 3-1 on the next page summarizes the hydrologic effects in terms of calculated peak runoff from
the project watershed under both existing and proposed conditions. Nodes at points of drainage
discharge from the project pre- and post-development (corresponding with Table 3-1) are labeled on
the hydrology maps in Appendix A.
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Table 3-1 Summary of Hydrology Analysis
Existing Condition Proposed Condition
Location Node Area Qoo Node Area Q100 Area Q100
(ac) (cfs) (cfs) (cfs) Delta Delta
(ac)

West 132 15.0 3720 | 145 15.8 36.85 +0.8 -0.35

Central 237 | 356 7131 | 262 36.6 70.37 +1.0 -0.94

Fast 302 3.0 @ 10.15 | 310 1.6 4.94 1.4 -5.21

TOTALS: - 53.52 | 118.66 - 53.55 112.16 0.4 -6.50

3.4  Project Erosion and Sedimentation

Because runoff over erodible surfaces will be restricted to flows over the individual lots and
vegetated cut and fill slopes, and because the proposed grading will limit the flows and velocities
of runoff generated, neither erosion or sedimentation are anticipated. Velocities over the proposed
lots will be decreased from the existing condition to non-erosive levels. Once flows have exited
each lot, the flows are conveyed via impervious surfaces (gutters and storm drain pipes) not subject
to erosion.

Section 4 — Summary and Conclusions

This section provides a summary discussion of the potential effects of the proposed project on
local water resources in terms of quantity and location.

* The proposed project will not increase the calculated 100-year peak flows towards any of
the sites three compliance points.

» There are no City of San Diego Master Plan drainage facilities shown in the approved
General Plan that would affect the project.

» The project will not affect the capacity of existing offsite drainage facilities. The project will
remove or replace any existing onsite drainage improvements and all storm drainage pipes
and facilities will be designed during the Final Engineering phase to convey the 50-year
peak flows without causing flooding of proposed structures.

* The rerouted public storm drainage pipe has been designed for 50-year peak flows and
meets the City of San Diego design guidelines.

10
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Section 5 — CEQA Summary

This section summarizes the results of the hydrology, hydraulics and drainage analysis in the context
of CEQA significance guidelines.

5.1 Drainage

51.1  Erosion and/or Sedimentation

Would the project substantially alter the existing drainage pattern of the site or area, including through
the alteration of the course of a stream or river, in a manner that would result in substantial erosion or
siltation on- oroff-site?

The project will not alter existing drainage patterns of the site area in a manner that would result in
substantial erosion or sedimentation. The project does not alter the course of a stream or river.

* Flows may be concentrated at certain locations, including storm drain outfalls, however, all
proposed outfalls will be to non-erosive surfaces. Other storm water Best Management
Practices (BMPs) will help preclude significant erosion and/or siltation on- and off-site.

512  Flooding

Does the project substantially alter the existing drainage pattern of the site or area, including through
the alteration of the course of a stream or river, or substantially increase the rate or amount of surface
runoff in a manner that would result in flooding on- or off-site?

The project will not alter existing drainage patterns of the site area in a manner that would result in
flooding on- or off-site. The project does not alter the course of a stream or river.

» This drainage study demonstrates that the project will not increase the 100-year peak storm
discharge, as compared with existing conditions.

513  Drainage System Capacity

Does the project create or contribute runoff water that would exceed the capacity of existing or planned
storm water drainage systems?

The project will not create or contribute runoff water that would exceed the capacity of existing or
planned storm water drainage systems.

* The project will not affect any City master-planned drainage facilities
» All proposed drainage facilities will be designed to accommodate the 50-Year storm

11
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52 Flood Hazards

52.1  Residential Flood Hazard

Would the project place housing within a 100-year flood hazard area as mapped on a federal Flood
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map, including County
Floodplain Maps?

The project does not propose to locate any housing within the 100-year flood hazard area.
* The project does not propose any development within the 100-year floodplain or other
Special Flood Hazard Area (SFHA) designated by FEMA
522  Flood Flow

Does the project place within a 100-year flood hazard area structures that would impede or redirect
flood flows?

The project does not propose to locate any structures or grading in the floodplain that would impede or
redirect flood flows.

* Theprojectdoes not propose any developmentwithinthe 100-yearfloodplain or other Special
Flood Hazard Area (SFHA) designated by FEMA
523  Flood Hazard

Does the project expose people or structures to a significant risk of loss, injury or death involving
flooding, including flooding as a result of a levee or dam?

The project does not place any people or structures at significant risk of loss, injury or death due to
flooding.

* Theprojectdoes not propose any developmentwithinthe 100-yearfloodplain or other Special
Flood Hazard Area (SFHA) designated by FEMA

» The project will ensure emergency access during significant flood events. The project is not
located behind a levee or below a dam that would present a flood hazard upon its failure.

524  Other Hozards

Is the project at significant risk of inundation by seiche, tsunami, or mudflow?

12
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The project is not located in an area at risk of inundation by seiche (lake slosh), tsunami, or mudflow.

5.3 Waiver and Release Agreements
The project does not alter downstream flow characteristics significantly, either due to increase in

flow or flood condition, diversion of flow, or flow concentration. Therefore, it should not be
necessary to obtain waiver and release agreements from any affected property owners.

Section 6 — References

San Diego County Hydrology Manual (June 2003), County of San Diego Department of Public
Works Flood Control.

San Diego County Hydraulic Design Manual (September 2014), County of San Diego
Department of Public Works Flood Control Section.

San Diego County Drainage Design Manual (December 1973), County of San Diego Department
of Public Works Flood Control Section.

Soil Conservation Service (December 1973). Soil Survey, San Diego Area, California
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EXHIBIT 1
VICINITY MAP
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EXHIBIT 2
WATERSHED VICINITY MAP
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Water Quality Planning Tool Page 1 of 3

Caltrans Water Quality Planning Tool

The Water Quality Planning Tool was created to help planners and designers comply with environmental permits. It uses a map interface to find information based on a project’s location. This
lated for digital ibility and will continue to function while updates are in progress.
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EXHIBIT 3
COUNTY GENERAL PLAN LAND USE/ZONING MAP
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ESCONDIDO

THE CITY OF SAN DIEGO
General Plan

SAN MARCOS
ESCONDIDO

Land Use and Community
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The General Plan Land Use Map depicts generalized land use within
the City of San Diego. The information is a composite of the land use
maps adopted for each of the community, specific, precise, subarea
and park plan areas. Itis intended as a representation of the
distribution of land uses throughout the city; although consistent with,

it is not a replacement or substitution for community or other adopted
land use plans. Please refer to the relevant community or other adopted
land use plan documents for more detail regarding planned land uses
and land use planning proposals.
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Hydrologic Soil Group—San Diego County Area, California

(THD- SRC)
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Hydrologic Soil Group—San Diego County Area, California

THD- SRC

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
RkC Reiff fine sandy loam, 5 |A 0.0 0.1%
to 9 percent slopes
TeF Terrace escarpments 0.7 4.0%
Ur Urban land 15.7 95.9%
Totals for Area of Interest 16.4 100.0%

Description

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

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

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

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

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

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

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

Natural Resources Web Soil Survey 1/2/2020
Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—San Diego County Area, California THD- SRC

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDA  Natural Resources Web Soil Survey 1/2/2020
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual (10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot 6 hr precipitation on the right side of the chart.
(4) Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:

(a) Selected frequency year

) Pg= ZLe in.py= “tle ,:5 S5 o2

24
(c) Adjusted P = in.
(d) t, = min.
(e)l= in./hr.

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965.
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San Diego County Hydrology Manual Section: 3

Date: June 2003 Page: 6 of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General 1.) General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service

3-6



San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITTAL TIME OF CONCENTRATION (Ty)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T; Lv | Ti Ly | Ti Lv | Ti Ly |[Ti |[Lmw | Ty
Natural 501132 70 | 12.5| 85]10.9| 100|103 | 100 | 8.7 | 100 | 6.9
LDR 1 50122 70 | 11.5] 85 ]10.0| 100 | 9.5]100 8.0 ] 100 | 6.4
LDR 2 50113 70105 8| 921100 88| 100 7.4 ]100| 5.8
LDR 2.9 50/10.7] 70 |10.0| 85| 88| 95| &1[100| 7.0]100 | 5.6

MDR 43 50,102 70| 96| 80| 81| 95| 7.8]1100| 6.7 |100| 5.3

MDR 7.3 50 92 65| 84| 80| 74| 95| 7.0[100| 6.0 100 | 4.8

MDR 109 | 50| 87| 65| 79| 80| 69| 90| 6.4 |100] 5.7|100 | 4.5

MDR 145 | 50| 82| 65| 74| 80| 65| 90| 6.0/100] 54100 4.3

HDR 24 50| 67| 65| 61| 75| 51| 90| 49| 95|43|100| 3.5

HDR 43 50 53| 65| 47| 75| 40| 85| 38| 9534|100 2.7

N. Com 50| 53] 60| 45| 75| 40| 8| 38| 95|34]100| 2.7
G. Com 50| 471 60| 41| 75| 36| 8| 34| 9029|100 |24
O.P./Com 50 421 60| 37| 70| 3.1| 8| 29| 90| 26100 2.2
Limited L. 50| 42160 37| 70| 31| 80| 29| 90| 2.6]100 | 2.2
General I. 50] 371 60| 32| 70| 27| 8| 2.6| 9]23]100] 1.9

*See Table 3-1 for more detailed description
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sy Job Name: SCOTTISH RITE & THE HOME DEPOT - MISSION VALLEY
Job #: 128-020

Itk _- FUSCOE Date: 5/22/2020

E N G I N EE R I N 6
6390 Greenwich Drive, Suite 170
San Diego, California 92122
el 858.554.1500 © fax 858.597.0335
wwaw fuscoe.com

|

Runoff Coefficient Calculations

Runoff Coefficent Variables Per City of San Diego Drainage Design Manual (January 2017)

Assumptions:
TOTAL AREA
PROPOSED CONDITIONS: TOTAL PERVIOUS

TOTAL IMPERVIOUS
SCOTTISH RITE AND HOME DEPOT SITE = 424,345  sf

Area Pervious = 47,898  sf
Area Impervious = 376,447 sf

Actual % Impervious = 89
Given C Factor per Table 3-1 = 0.84

EXISTING SLOPE AND PROPOSED TERRACE DRAINS 1,221,553  sf
Area Pervious = 1,221,553  sf

Area Impervious = 0 st
Actual % Impervious = 0
Given C Factor per Table 3-1 = 0.35

EXISTING COMMERCIALAREA 53,077  sf

Area Pervious = 13,223 st
Area Impervious = 39,854  sf
Actual % Impervious = 75
Given C Factor per Table 3-1 = 0.76

EXISTING RESIDENTAIL AREA 546,250  sf
Area Pervious = 63,553 sf
Area Impervious = 482,697  sf

See existing hydrology for C Factors

*See Note (2) on Table A-1 of the SDDDM included in Appendix 3 for Calculated 'C' equation

10of1

2,332,859
1,346,227
986,632
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EXISTING AES CALCULATIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:
Fuscoe Engineering

6390 Greenich Dr Ste 170
San Diego, CA

92122
* THE HOME DEPOT - MISSION VALLEY - PRE-DEVELOPMENT STUDY *
* SERIES 1 *
* SAN DIEGO, CALIFORNIA *

EAEA R R o R R R R R R R R AR AR R R e R R AR AR R R R e e R R R R AR R R R R e R R R R AR A A e R R R e S S S R R R e e R R R AR R o R e

FILE NAME: SR100EX.DAT
TIME/DATE OF STUDY: 09:52 04/10/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) ")
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 15.0 10.0  0.020/0.020/0.020 0.50 1.50 0.0313 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

AAEAAEAEA XA AA XA AAAXAAXAAXAAAXAXAAAAXAAAIAXAAAIAXAAAIAXAAAAXAAAXAAAXAAAXxAdhAdxhdhidxhdhidxihiikiikx

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6800
S.C.S. CURVE NUMBER (AMC I1) = 0]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 360.00


Brianne VanGorder
Text Box
EXISTING AES CALCULATIONS


DOWNSTREAM ELEVATION(FEET) = 359.35
ELEVATION DIFFERENCE(FEET) = 0.65
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.856
WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.187
SUBAREA RUNOFF(CFS) = 0.71
TOTAL AREA(ACRES) = 0.17 TOTAL RUNOFF(CFS) = 0.71

AAEA AKX AEA AKX AA AKX AKX AKX AKX AKX AKX AKX AXAAXAAAAXAAAAXAAAAXAAAAXAXAAXAAAXAAAXAAAXxAdhAXxhdhdxidhidxidx

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 359.35 DOWNSTREAM ELEVATION(FEET) = 354.00
STREET LENGTH(FEET) = 315.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) =  7.23
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.64
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) =  8.09

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.024
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7400

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.733

SUBAREA AREA(ACRES) = 1.24 SUBAREA RUNOFF(CFS) = 4.61

TOTAL AREA(CACRES) = 1.4 PEAK FLOW RATE(CFS) = 5.18
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.34

FLOW VELOCITY(FEET/SEC.) = 2.62 DEPTH*VELOCITY(FT*FT/SEC.) = 0.82
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 380.00 FEET.

AAEAEAEAAEAAA AKX AKX AKX AXAAXAAAXAXAAXAXAXAAAAXAAAXAXAAAAXAAAIAXAAAXAAAXAAAXxAdhAdxhdhidxhdhidxidkidkiix

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 354.00 DOWNSTREAM(FEET) = 70.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 750.00 CHANNEL SLOPE = 0.3787
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000

MANNING®*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 4.00



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.587
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC Il) = O

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.80

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.21

AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME(MIN.) = 1.22

Tc(MIN.) =  9.31

SUBAREA AREA(ACRES) = 4.86 SUBAREA RUNOFF(CFS) =  9.14
AREA-AVERAGE RUNOFF COEFFICIENT = 0.483

TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE(CFS) = 13.87
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.26 FLOW VELOCITY(FEET/SEC.) = 11.60

LONGEST FLOWPATH FROM NODE  100.00 TO NODE 103.00 = 1130.00 FEET.

FArEAIAEXAAIAXAAIAXAAIAXAAIAXAAAIAXAAAIAXAAIAXxhdhrdxhhrdxhhkhdxhdkirdxhhirdxhhhdkhhidkhhidkhhidkihiikiikx

FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 1S CODE = 10

AR R R R R R o R R S R R R R R A R R R R AR R R R R AR AR A e R R SR R e e S e R R R S e R R R AR AR A e R R R R R A S e R R R e R R e R R R A

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3600

S.C.S. CURVE NUMBER (AMC Il) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) =  345.00

DOWNSTREAM ELEVATION(FEET) 335.00

ELEVATION DIFFERENCE(FEET) 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) =  6.183

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.973

SUBAREA RUNOFF(CFS) = 0.82

TOTAL AREA(ACRES) = 0.38 TOTAL RUNOFF(CFS) = 0.82

B R R R R o R R S R R R R R R R R R R A AR AR R SRR R e o S R SR R e A AR AR AR R R e e e e S SR R A S e R R R R A AR AR R R R R e e e e o L

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  335.00 DOWNSTREAM(FEET) =  125.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 575.00 CHANNEL SLOPE = 0.3652
CHANNEL BASE(FEET) =  4.00 *Z" FACTOR = 2.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.156
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3520
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.44
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.05
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 1.59
Tc(MIN.) = 7.77
SUBAREA AREA(ACRES) = 1.78 SUBAREA RUNOFF(CFS) =  3.22

AREA-AVERAGE RUNOFF COEFFICIENT = 0.353



TOTAL AREA(ACRES) = 2.2 PEAK FLOW RATE(CFS) = 3.93

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 7.28

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 675.00 FEET.
FEAIAIAIAIAAKXAIAXAAKAIAXAAIXAIAAAXAIAAAXAIAAAXAIAAAXAIAAAXAIAAAXIAAAXAITAXAXAIAAXAXAIAAXAXIAAXAXIAAXAXIAAXXIAAXxXAii*k

FLOW PROCESS FROM NODE 112.00 TO NODE 117.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.77
RAINFALL INTENSITY(INCH/HR) = 5.16

TOTAL STREAM AREA(ACRES) = 2.16

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.93

AAEAEAEA XA AAAXAAAAXAAXAAXAAAXAXAAXAAXAAAXAXAAAIAXAAAIAXAAAAXAAAXAAAXAAIAXAAAdxhdhidxhdhidxihiikiix

FLOW PROCESS FROM NODE 115.00 TO NODE 116.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC Il) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 135.00

DOWNSTREAM ELEVATION(FEET) 125.00

ELEVATION DIFFERENCE(FEET) 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) =  6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.922

SUBAREA RUNOFF(CFS) = 0.39

TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.39

B R R R R R R R S R R R R R R R R R AR AR A R R R R AR AR A e R R R R R e R R R AR AR A e R R R R e o S R R R R e e R R AR AR A R e e e o

FLOW PROCESS FROM NODE 116.00 TO NODE 117.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 111.70 DOWNSTREAM(FEET) = 103.00
FLOW LENGTH(FEET) =  420.00 MANNING"S N = 0.011

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE 1S 2.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.15

ESTIMATED PIPE DIAMETER(INCH) = 12.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.39

PIPE TRAVEL TIME(MIN.) = 1.69  Tc(MIN.) =  7.95

LONGEST FLOWPATH FROM NODE  115.00 TO NODE 117.00 = 520.00 FEET.

B R R R R R o R R S R R R R R R R R AR AR A R R R R R R R SRR AR AR S R R R e e e R R R R R R R AR AR R e R R R e R R e e R e e

FLOW PROCESS FROM NODE 117.00 TO NODE 117.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.078
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _3500



S.C.S. CURVE NUMBER (AMC 11) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  0.47 SUBAREA RUNOFF(CFS) =  0.84

TOTAL AREA(ACRES) = 0.7 TOTAL RUNOFF(CFS) = 1.17

TC(MIN.) = 7.95
KAAEAEEITAAATAAAAXAAAXAATAAEATAAAAXAAAAATAAEATAAEATAXAAAXAEATAAEITAAEATAXAAAAATAAITXATAITEATAAXAAITAAITXTAATXAAXXK

FLOW PROCESS FROM NODE  117.00 TO NODE  122.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 7.95
RAINFALL INTENSITY(INCH/HR) = 5.08

TOTAL STREAM AREA(ACRES) = 0.66

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.17

AAE AKX AEA AKX AA XA AKX AKX AAAXAAXAXAXAAXAXAXAAAXAXAAAXAXAAAIAXAAAIAXAAAXAAAXAAAXAdhAXxhhirdxhdhidxihidkiix

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC Il) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 160.00

DOWNSTREAM ELEVATION(FEET) 150.00

ELEVATION DIFFERENCE(FEET) 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) =  6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.922

SUBAREA RUNOFF(CFS) = 0.29

TOTAL AREA(ACRES) = 0.14 TOTAL RUNOFF(CFS) = 0.29

B R R R R R R R S S R R R R R R R R AR AR A R R R R AR A R R R R R e e S R R R R R R AR AR R S R R R R e e SR R R R R R e R R R R R

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 150.00 DOWNSTREAM(FEET) = 75.50
FLOW LENGTH(FEET) = 850.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE 1S 1.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.63

ESTIMATED PIPE DIAMETER(INCH) = 12.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.29

PIPE TRAVEL TIME(MIN.) = 2.52  Tc(MIN.) =  8.78

LONGEST FLOWPATH FROM NODE  120.00 TO NODE 122.00 = 950.00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.763
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _3500



S.C.S. CURVE NUMBER (AMC 11) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 1.18  SUBAREA RUNOFF(CFS) = 1.97

TOTAL AREA(ACRES) = 1.3  TOTAL RUNOFF(CFS) = 2.20

TC(MIN.) =  8.78
KAAEAEEITAAATAAAAXAAAXAATAAEATAAAAXAAAAATAAEATAAEATAXAAAXAEATAAEITAAEATAXAAAAATAAITXATAITEATAAXAAITAAITXTAATXAAXXK

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 8.78

RAINFALL INTENSITY(INCH/HR) = 4.76

TOTAL STREAM AREA(ACRES) = 1.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.20

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 3.93 7.77 5.156 2.16
2 1.17 7.95 5.078 0.66
3 2.20 8.78 4.763 1.32

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 7.02 7.77 5.156
2 7.03 7.95 5.078
3 6.93 8.78 4.763
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 7.03  Tc(MIN.) =  7.95
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE  120.00 TO NODE 122.00 = 950.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 103.00 1S CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 7.03 7.95 5.078 4.14

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 103.00

950.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 13.87 9.31 4.587 6.27

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00

1130.00 FEET.

** PEAK FLOW RATE TABLE **



STREAM RUNOFF Tc INTENSITY

NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 18.89 7.95 5.078
2 20.23 9.31 4.587
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 20.23 Tc(MIN.) =  9.31
TOTAL AREA(ACRES) = 10.4

A EAAEXAAAXAAAAXTAAAXAAAIAXAAAIAXAAAAXAAIAXAAIAXAAIAXAAAXxhAAhAXxhdhhrdxhhhdxhhirdkhhidxhhidkihihkiix

FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 1S CODE = 12
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FLOW PROCESS FROM NODE 103.00 TO NODE 132.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.00 DOWNSTREAM(FEET) = 38.50
FLOW LENGTH(FEET) = 495.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.18

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 20.23

PIPE TRAVEL TIME(MIN.) = 0.54  Tc(MIN.) =  9.85

LONGEST FLOWPATH FROM NODE  100.00 TO NODE 132.00 = 1625.00 FEET.
KAEEAKXAAIAEAAAAXITA AR AAAAEAAAAXAA AKX AAAAAAAEAXAAAXAAAXAATAAAAAAAXAAAAATAAATAAAAAAAAITAAITXAAXK

FLOW PROCESS FROM NODE  132.00 TO NODE  132.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.85
RAINFALL INTENSITY(INCH/HR) = 4.42

TOTAL STREAM AREA(ACRES) = 10.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.23
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 66.00
DOWNSTREAM ELEVATION(FEET) = 56.00
ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.922

SUBAREA RUNOFF(CFS) = 0.29

TOTAL AREA(ACRES) = 0.14  TOTAL RUNOFF(CFS) = 0.29
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 56.00 DOWNSTREAM ELEVATION(FEET) = 41.50
STREET LENGTH(FEET) = 705.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.98
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.20
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.11
STREET FLOW TRAVEL TIME(MIN.) = 3.67 Tc(MIN.) = 9.94

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.397
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8700

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.854

SUBAREA AREA(ACRES) = 4.41 SUBAREA RUNOFF(CFS) = 16.87

TOTAL AREA(ACRES) = 4.5 PEAK FLOW RATE(CFS) = 17.09

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.42  HALFSTREET FLOOD WIDTH(FEET) = 14.65

FLOW VELOCITY(FEET/SEC.) = 3.77 DEPTH*VELOCITY(FT*FT/SEC.) = 1.58
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 805.00 FEET.
AEEA AKX AAEATETEAALAAAAEITXAAAXAAAAAXAAAAAAXAAAAAAAAAAAAAAAAAAAAAIAAAAAAAAAAAAAAAAAAAAAAAX*k

FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  9.94

RAINFALL INTENSITY(INCH/HR) =  4.40

TOTAL STREAM AREA(ACRES) = 4.55

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.09

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 20.23 9.85 4.423 10.40
2 17.09 9.94 4.397 4.55

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 37.16 9.85 4.423
2 37.20 9.94 4.397
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 37.20 Tc(MIN.) =  9.94
TOTAL AREA(ACRES) = 15.0

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 132.00 =

1625.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

15.0 TC(MIN.) = 9.94
37.20

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:
Fuscoe Engineering

6390 Greenich Dr Ste 170
San Diego, CA

92122
* THE HOME DEPOT - MISSION VALLEY - PRE-DEVELOPMENT STUDY *
* SERIES 2 *
* SAN DIEGO, CALIFORNIA *
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FILE NAME: SR200EX.DAT
TIME/DATE OF STUDY: 09:33 04/10/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) ")
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 15.0 10.0  0.020/0.020/0.020 0.50 1.50 0.0313 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

AAEAAEAEA XA AA XA AAAXAAXAAXAAAXAXAAAAXAAAIAXAAAIAXAAAIAXAAAAXAAAXAAAXAAAXxAdhAdxhdhidxhdhidxihiikiikx

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = _8500
S.C.S. CURVE NUMBER (AMC I1) = 0]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 364.50



DOWNSTREAM ELEVATION(FEET) = 363.85

ELEVATION DIFFERENCE(FEET) = 0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.628

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 1.34

TOTAL AREA(ACRES) = 0.23  TOTAL RUNOFF(CFS) = 1.34
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 363.85 DOWNSTREAM ELEVATION(FEET) = 347.00
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.74
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 9.02
AVERAGE FLOW VELOCITY(FEET/SEC.) = .08
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) 0.94
STREET FLOW TRAVEL TIME(MIN.) = 3.79 Tc(MIN.) = 7.42
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.311
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _8700

II()J

S.C.S. CURVE NUMBER (AMC I1) = 0]

AREA-AVERAGE RUNOFF COEFFICIENT = 0.868

SUBAREA AREA(ACRES) = 1.88 SUBAREA RUNOFF(CFS) = 8.69

TOTAL AREA(ACRES) = 2.1 PEAK FLOW RATE(CFS) = 9.72

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.29

FLOW VELOCITY(FEET/SEC.) = 3.49 DEPTH*VELOCITY(FT*FT/SEC.) = 1.23
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 765.00 FEET.
AEXAEIAAIAAAAXAAAXAAAAXAAAAAAAAXAAAAXAAAAXAAAAXAAAAAAAAAAXAAAAAAAAXAAAAXAAAAAAAAAAAAXAAKXNK

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) 7.42

RAINFALL INTENSITY(INCH/HR) 5.31



TOTAL STREAM AREA(ACRES) = 2.11
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.72
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .7100

S.C.S. CURVE NUMBER (AMC I1) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00

UPSTREAM ELEVATION(FEET) = 370.00

DOWNSTREAM ELEVATION(FEET) 369.35

ELEVATION DIFFERENCE(FEET) 0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.660

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.324

SUBAREA RUNOFF(CFS) = 0.67

TOTAL AREA(ACRES) = 0.15 TOTAL RUNOFF(CFS) = 0.67
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FLOW PROCESS FROM NODE 206.00 TO NODE 202.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 369.35 DOWNSTREAM ELEVATION(FEET) = 347.00
STREET LENGTH(FEET) = 1300.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.94
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36
HALFSTREET FLOOD WIDTH(FEET) = 11.68
AVERAGE FLOW VELOCITY(FEET/SEC.) = .02
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) 1.08
STREET FLOW TRAVEL TIME(MIN.) = 7.19 Tc(MIN.) = 12.85
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.727
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _7900

II(JO

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.788

SUBAREA AREA(ACRES) = 5.44 SUBAREA RUNOFF(CFS) = 16.02

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE(CFS) = 16.42

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.43  HALFSTREET FLOOD WIDTH(FEET) = 14.96



FLOW VELOCITY(FEET/SEC.) = 3.48 DEPTH*VELOCITY(FT*FT/SEC.) = 1.48
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 202.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 12.85

RAINFALL INTENSITY(INCH/HR) = 3.73

TOTAL STREAM AREA(ACRES) = 5.59

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.42

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.72 7.42 5.311 2.11
2 16.42  12.85 3.727 5.59

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 19.21 7.42 5.311
2 23.24  12.85 3.727
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 23.24 Tc(MIN.) = 12.85
TOTAL AREA(ACRES) = 7.7
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  202.00 =  1365.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 212.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 344.00 DOWNSTREAM(FEET) = 340.00
FLOW LENGTH(FEET) = 155.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.44

ESTIMATED PIPE DIAMETER(INCH) 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.24
PIPE TRAVEL TIME(MIN.) = 0.23  Tc(MIN.) = 13.07
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  212.00 = 1520.00 FEET.
KA AKIAEAIAEAAIAAAITAAELTAAAAEAEAAAITAEALAAAEAAAEAAAXITAAEITAAEAATAAAITAXAAALAAAAEITAAAITEATAAAAAAARAITAAITXAAAXK
FLOW PROCESS FROM NODE  212.00 TO NODE  212.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) 13.07

RAINFALL INTENSITY(INCH/HR) 3.69



TOTAL STREAM AREA(ACRES) = 7.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.24
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FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .4300

S.C.S. CURVE NUMBER (AMC I1) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00

UPSTREAM ELEVATION(FEET) = 360.00

DOWNSTREAM ELEVATION(FEET) 359.35

ELEVATION DIFFERENCE(FEET) 0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.723

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.461

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.13  TOTAL RUNOFF(CFS) = 0.25
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FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 359.35 DOWNSTREAM ELEVATION(FEET) = 343.00
STREET LENGTH(FEET) = 545.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH(FEET) = 5.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = .76
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) 0.65
STREET FLOW TRAVEL TIME(MIN.) = 3.29 Tc(MIN.) = 13.01
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.697
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _4300

III\)

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.430

SUBAREA AREA(ACRES) = 2.54 SUBAREA RUNOFF(CFS) = 4.04

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 4.24

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 7.46



FLOW VELOCITY(FEET/SEC.) = 3.14 DEPTH*VELOCITY(FT*FT/SEC.) = 0.87
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 610.00 FEET.
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 13.01

RAINFALL INTENSITY(INCH/HR) = 3.70

TOTAL STREAM AREA(ACRES) = 2.67

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.24

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 23.24  13.07 3.686 7.70
2 4.24  13.01 3.697 2.67

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 27.41  13.01 3.697
2 27.47  13.07 3.686
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 27.47 Tc(MIN.) = 13.07
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  212.00 =  1520.00 FEET.
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FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 340.00 DOWNSTREAM(FEET) = 299.00
FLOW LENGTH(FEET) = 190.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE 1S 11.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.42

ESTIMATED PIPE DIAMETER(INCH) 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27 .47

PIPE TRAVEL TIME(MIN.) = 0.12  Tc(MIN.) = 13.19

LONGEST FLOWPATH FROM NODE  205.00 TO NODE  213.00 = 1710.00 FEET.
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FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.664
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _3500
S.C.S. CURVE NUMBER (AMC I1) = 0




AREA-AVERAGE RUNOFF COEFFICIENT = 0.6925

SUBAREA AREA(ACRES) = 0.59 SUBAREA RUNOFF(CFS) = 0.76

TOTAL AREA(CACRES) = 11.0 TOTAL RUNOFF(CFS) = 27.81

TC(MIN.) = 13.19
AEXAEXAAAAAXAAAXAAAAXAAAAXAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXKX

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.19
RAINFALL INTENSITY(INCH/HR) = 3.66

TOTAL STREAM AREA(ACRES) = 10.96

PEAK FLOW RATE(CFS) AT CONFLUENCE = 27.81
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FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .7100

S_.C.S. CURVE NUMBER (AMC II) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00

UPSTREAM ELEVATION(FEET) = 364 .50

DOWNSTREAM ELEVATION(FEET) 363.70

ELEVATION DIFFERENCE(FEET) 0.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.660

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.324

SUBAREA RUNOFF(CFS) = 0.85

TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.85
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FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 363.70 DOWNSTREAM ELEVATION(FEET) = 346.00
STREET LENGTH(FEET) = 760.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.40
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32



HALFSTREET FLOOD WIDTH(FEET) = 9.49

AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.14
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.99
STREET FLOW TRAVEL TIME(MIN.) = 4.04 Tc(MIN.) = 9.70

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.469
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _7600

S.C.S. CURVE NUMBER (AMC 11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.757

SUBAREA AREA(ACRES) = 3.22 SUBAREA RUNOFF(CFS) = 10.94

TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 11.54

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.23

FLOW VELOCITY(FEET/SEC.) = 3.58 DEPTH*VELOCITY(FT*FT/SEC.) = 1.33
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 840.00 FEET.
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FLOW PROCESS FROM NODE 217.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 346.00 DOWNSTREAM(FEET) = 299.00
FLOW LENGTH(FEET) = 115.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE 1S 6.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.96

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 11.54

PIPE TRAVEL TIME(MIN.) = 0.07  Tc(MIN.) =  9.76

LONGEST FLOWPATH FROM NODE  215.00 TO NODE  213.00 = 955.00 FEET.
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FLOW PROCESS FROM NODE  213.00 TO NODE  213.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  9.76

RAINFALL INTENSITY(INCH/HR) =  4.45

TOTAL STREAM AREA(ACRES) = 3.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.54

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 27.81 13.19 3.664 10.96
2 11.54 9.76 4.449 3.41

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 34.44 9.76 4.449

2 37.31 13.19 3.664



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 37.31 Tc(MIN.) = 13.19
TOTAL AREA(ACRES) = 14.4
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  213.00 = 1710.00 FEET.
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FLOW PROCESS FROM NODE 213.00 TO NODE 218.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  299.00 DOWNSTREAM(FEET) =  189.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 420.00 CHANNEL SLOPE = 0.2619
CHANNEL BASE(FEET) =  4.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 4.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.580
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4000
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 41.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 14.58
AVERAGE FLOW DEPTH(FEET) = 0.56 TRAVEL TIME(MIN.) = 0.48
Tc(MIN.) = 13.67
SUBAREA AREA(ACRES) = 6.25 SUBAREA RUNOFF(CFS) =  8.95
AREA-AVERAGE RUNOFF COEFFICIENT = 0.615
TOTAL AREA(ACRES) = 20.6 PEAK FLOW RATE(CFS) = 45 .37
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 FLOW VELOCITY(FEET/SEC.) = 15.01
LONGEST FLOWPATH FROM NODE  205.00 TO NODE = 218.00 =  2130.00 FEET.
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FLOW PROCESS FROM NODE ~ 218.00 TO NODE  219.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  189.00 DOWNSTREAM(FEET) =  112.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 705.00 CHANNEL SLOPE = 0.1085
CHANNEL BASE(FEET) =  4.00 "Z" FACTOR = 2.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 4.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.418
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3800
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 51.33
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.49
AVERAGE FLOW DEPTH(FEET) = 0.80 TRAVEL TIME(MIN.) = 1.02
Tc(MIN.) = 14.69
SUBAREA AREA(ACRES) = 9.16 SUBAREA RUNOFF(CFS) =  11.90
AREA-AVERAGE RUNOFF COEFFICIENT = 0.542
TOTAL AREA(ACRES) = 29.8 PEAK FLOW RATE(CFS) = 55.21
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.83 FLOW VELOCITY(FEET/SEC.) = 11.77
LONGEST FLOWPATH FROM NODE  205.00 TO NODE = 219.00 =  2835.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 219.00 1S CODE = 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 14.69
RAINFALL INTENSITY(INCH/HR) = 3.42

TOTAL STREAM AREA(ACRES) = 29.78

PEAK FLOW RATE(CFS) AT CONFLUENCE = 55.21
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FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .7100

S.C.S. CURVE NUMBER (AMC I1) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00

UPSTREAM ELEVATION(FEET) = 358.00

DOWNSTREAM ELEVATION(FEET) = 357.40

ELEVATION DIFFERENCE(FEET) = 0.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.709

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.69
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.289

SUBAREA RUNOFF(CFS) = 0.49

TOTAL AREA(ACRES) = 0.11  TOTAL RUNOFF(CFS) = 0.49
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FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 357.35 DOWNSTREAM ELEVATION(FEET) = 346.00
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.33
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23

HALFSTREET FLOOD WIDTH(FEET) = 5.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.89
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.67
STREET FLOW TRAVEL TIME(MIN.) = 2.02 Tc(MIN.) = 7.73

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.172
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _7400
S.C.S. CURVE NUMBER (AMC I1) = 0



AREA-AVERAGE RUNOFF COEFFICIENT = 0.737

SUBAREA AREA(ACRES) = 0.96 SUBAREA RUNOFF(CFS) = 3.67

TOTAL AREA(CACRES) = 1.1 PEAK FLOW RATE(CFS) = 4.08
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 7.15

FLOW VELOCITY(FEET/SEC.) = 3.24 DEPTH*VELOCITY(FT*FT/SEC.) = 0.87
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 415.00 FEET.
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FLOW PROCESS FROM NODE 227.00 TO NODE 219.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 346.00 DOWNSTREAM(FEET) = 112.50
FLOW LENGTH(FEET) = 575.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE 1S 3.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.10

ESTIMATED PIPE DIAMETER(INCH) = 12.00  NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 4.08

PIPE TRAVEL TIME(MIN.) = 0.45  Tc(MIN.) =  8.18

LONGEST FLOWPATH FROM NODE  225.00 TO NODE  219.00 = 990.00 FEET.
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FLOW PROCESS FROM NODE  219.00 TO NODE  219.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  8.18

RAINFALL INTENSITY(INCH/HR) =  4.98

TOTAL STREAM AREA(ACRES) = 1.07

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.08

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 55.21 14.69 3.418 29.78
2 4.08 8.18 4.985 1.07

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 41.93 8.18 4.985
2 58.00 14.69 3.418
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 58.00 Tc(MIN.) = 14.69
TOTAL AREA(ACRES) = 30.8
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  219.00 =  2835.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 232.00 IS CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 112.50 DOWNSTREAM(FEET) = 43.60
FLOW LENGTH(FEET) = 650.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.87

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 58.00

PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 15.13

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 232.00 = 3485.00 FEET.
FLOW PROCESS FROM NODE 232.00 TO NODE 232.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.13
RAINFALL INTENSITY(INCH/HR) = 3.35

TOTAL STREAM AREA(ACRES) = 30.85

PEAK FLOW RATE(CFS) AT CONFLUENCE = 58.00
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FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _4300

S.C.S. CURVE NUMBER (AMC 11) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 67.00
DOWNSTREAM ELEVATION(FEET) = 57.00
ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.598

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.369

SUBAREA RUNOFF(CFS) = 0.49

TOTAL AREA(CACRES) = 0.18  TOTAL RUNOFF(CFS) = 0.49
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FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 60.00 DOWNSTREAM ELEVATION(FEET) = 46.00
STREET LENGTH(FEET) = 430.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160



Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.19
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 9.34
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.63
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.14
STREET FLOW TRAVEL TIME(MIN.) = 1.97 Tc(MIN.) = 7.57

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.242
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _8600

S.C.S. CURVE NUMBER (AMC II) = O

AREA-AVERAGE RUNOFF COEFFICIENT = 0.836

SUBAREA AREA(ACRES) =  3.02 SUBAREA RUNOFF(CFS) = 13.61

TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 14.02

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.30

FLOW VELOCITY(FEET/SEC.) = 4.30 DEPTH*VELOCITY(FT*FT/SEC.) = 1.60
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 530.00 FEET.
FErIAIAIAIAAKXIAAAKXAIAAAIXAIAAAXIAAAXAITAAXIAAAXIAAAXAIAAAIXIAAAXAITAAXAXAIAAXAXAIAAXAXIAAXAXIXAAXXIAAXXIAAXxXxAii*k

FLOW PROCESS FROM NODE 232.00 TO NODE 232.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 7.57

RAINFALL INTENSITY(INCH/HR) = 5.24

TOTAL STREAM AREA(ACRES) = 3.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.02

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 58.00 15.13 3.354 30.85
2 14.02 7.57 5.242 3.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 51.13 7.57 5.242
2 66.97 15.13 3.354
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 66.97 Tc(MIN.) = 15.13
TOTAL AREA(ACRES) = 34.0
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  232.00 =  3485.00 FEET.

AEEAEAAAAETETAAAAAAEITAAAXAAAAAXAAAXAAAAAAAAAAAAAAAAAEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAX*k

FLOW PROCESS FROM NODE 232.00 TO NODE 237.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 43.60 DOWNSTREAM(FEET) = 43.00

FLOW LENGTH(FEET) = 100.00  MANNING*S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.70

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 66.97

PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) = 15.32

LONGEST FLOWPATH FROM NODE  205.00 TO NODE  237.00 =  3585.00 FEET.
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FLOW PROCESS FROM NODE  237.00 TO NODE  237.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.32
RAINFALL INTENSITY(INCH/HR) = 3.33

TOTAL STREAM AREA(ACRES) = 34.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 66.97
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FLOW PROCESS FROM NODE 235.00 TO NODE 236.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8200

S.C.S. CURVE NUMBER (AMC 11) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00

UPSTREAM ELEVATION(FEET) = 55.00

DOWNSTREAM ELEVATION(FEET) 54 .25

ELEVATION DIFFERENCE(FEET) 0.75

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.904

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 2.02
TOTAL AREA(ACRES) = 0.36 TOTAL RUNOFF(CFS) = 2.02
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FLOW PROCESS FROM NODE 236.00 TO NODE 237.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 54.25 DOWNSTREAM ELEVATION(FEET) = 45.80
STREET LENGTH(FEET) = 248.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.44
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29

HALFSTREET FLOOD WIDTH(FEET) = 8.09
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.52
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.01
STREET FLOW TRAVEL TIME(MIN.) = 1.17 Tc(MIN.) = 5.08

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.783
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8700

S.C.S. CURVE NUMBER (AMC I1) = 0]

AREA-AVERAGE RUNOFF COEFFICIENT = 0.858

SUBAREA AREA(ACRES) = 1.16 SUBAREA RUNOFF(CFS) = 6.85

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 8.85

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 10.12

FLOW VELOCITY(FEET/SEC.) = 3.87 DEPTH*VELOCITY(FT*FT/SEC.) = 1.27
LONGEST FLOWPATH FROM NODE 235.00 TO NODE 237.00 = 323.00 FEET.
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FLOW PROCESS FROM NODE 237.00 TO NODE 237.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  5.08

RAINFALL INTENSITY(INCH/HR) = 6.78

TOTAL STREAM AREA(ACRES) = 1.52

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.85

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 66.97 15.32 3.327 34.05
2 8.85 5.08 6.783 1.52

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 41.70 5.08 6.783
2 71.31 15.32 3.327
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 71.31  Tc(MIN.) = 15.32
TOTAL AREA(ACRES) = 35.6
LONGEST FLOWPATH FROM NODE  205.00 TO NODE  237.00 =  3585.00 FEET.

END OF STUDY SUMMARY :
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

35.6 TC(MIN.) = 15.32
71.31




END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:
Fuscoe Engineering

6390 Greenich Dr Ste 170
San Diego, CA

92122
* THE HOME DEPOT - MISSION VALLEY - PRE-DEVELOPMENT STUDY *
* SERIES 3 *
* SAN DIEGO, CALIFORNIA *

EAEA R R o R R R R R R R R AR AR R R e R R AR AR R R R e e R R R R AR R R R R e R R R R AR A A e R R R e S S S R R R e e R R R AR R o R e

FILE NAME: SR300EX.DAT
TIME/DATE OF STUDY: 09:41 04/10/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) ")
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 15.0 10.0  0.020/0.020/0.020 0.50 1.50 0.0313 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 1.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 1.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = _3800
S.C.S. CURVE NUMBER (AMC I1) = 0]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 70.00



DOWNSTREAM ELEVATION(FEET) = 60.00

ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) =  6.016

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.080

SUBAREA RUNOFF(CFS) = 0.58

TOTAL AREA(ACRES) = 0.25 TOTAL RUNOFF(CFS) = 0.58
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FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 60.00 DOWNSTREAM ELEVATION(FEET) = 49.00
STREET LENGTH(FEET) = 660.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.33
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 9.41
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.83
STREET FLOW TRAVEL TIME(MIN.) = 4.14 Tc(MIN.) = 10.16

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.336
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _8200

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.783

SUBAREA AREA(ACRES) = 2.74 SUBAREA RUNOFF(CFS) = 9.74

TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 10.15

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.38

FLOW VELOCITY(FEET/SEC.) = 3.07 DEPTH*VELOCITY(FT*FT/SEC.) = 1.15
LONGEST FLOWPATH FROM NODE  300.00 TO NODE  302.00 = 760.00 FEET.
END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 3.0 TC(MIN.) = 10.16

PEAK FLOW RATE(CFS) = 10.15

END OF RATIONAL METHOD ANALYSIS




PROPOSED AES CALCULATIONS
50 YEAR STORM EVENT
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2014 Advanced Engineering Software (aes)

Ver. 21.0 Release Date: 06/01/2014 License ID 1355

Analysis prepared by:

Fuscoe Engineering
16795 Von Karman
Suite 100

Irvine, California 92606

* THD SR *

* PROPOSED 50 YEAR *

* *
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FILE NAME: THDPRS50.DAT

TIME/DATE OF STUDY: 15:38 05/25/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA


Brianne VanGorder
Text Box
PROPOSED AES CALCULATIONS
50 YEAR STORM EVENT


USER SPECIFIED STORM EVENT(YEAR) = 50.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.100

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.000.03130.167 0.0150
2 25.0 20.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0160

3 15.0 10.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 0.1 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.6800



S.C.S. CURVE NUMBER (AMC 1) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 77.00

UPSTREAM ELEVATION(FEET) = 360.00

DOWNSTREAM ELEVATION(FEET) = 359.35

ELEVATION DIFFERENCE(FEET)=  0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.213

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.32
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.810
SUBAREA RUNOFF(CFS) =  0.52

TOTAL AREA(ACRES) = 0.16 TOTAL RUNOFF(CFS)= 0.52
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 359.35 DOWNSTREAM ELEVATION(FEET) = 354.00
STREET LENGTH(FEET) = 308.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1



STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.39
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 8.95
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.) = 1.97 Tc¢(MIN.)= 8.18
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.027
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.7400
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.733
SUBAREA AREA(ACRES) = 1.25 SUBAREA RUNOFF(CFS) = 3.72

TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS)=  4.16

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.37
FLOW VELOCITY(FEET/SEC.) = 2.95 DEPTH*VELOCITY(FT*FT/SEC.)= 1.04

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00= 385.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 354.00 DOWNSTREAM(FEET) = 70.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 801.00 CHANNEL SLOPE = 0.3546
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 4.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.627
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMCl) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.26
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.)= 1.44
Te(MIN.) = 9.62
SUBAREA AREA(ACRES)= 4.92  SUBAREA RUNOFF(CFS) = 7.32

AREA-AVERAGE RUNOFF COEFFICIENT = 0.482

TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE(CFS) 11.07

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 10.32

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00= 1186.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.001S CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 121.00

UPSTREAM ELEVATION(FEET) = 345.00

DOWNSTREAM ELEVATION(FEET) = 335.00

ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.678

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.591
SUBAREA RUNOFF(CFS) =  0.63

TOTAL AREA(ACRES)=  0.39 TOTAL RUNOFF(CFS)=  0.63
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 335.00 DOWNSTREAM(FEET) = 125.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 436.00 CHANNEL SLOPE = 0.4817

CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 4.00



50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.109
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC1l) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.80
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.)= 1.25
Tc(MIN.) = 7.93
SUBAREA AREA(ACRES)= 1.77  SUBAREA RUNOFF(CFS) = 2.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTALAREA(ACRES)= 2.2 PEAK FLOW RATE(CFS)=  3.11

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.)= 7.24

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00= 557.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 117.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.93

RAINFALL INTENSITY(INCH/HR) = 4.11

TOTAL STREAM AREA(ACRES) = 2.16

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.11

3k >k 3k 3k 3k 3k 3k >k %k 3k 3k 3k %k %k %k 3k 3k 3k %k %k %k 5k 3k 3k %k %k %k 3k 3k 3k %k %k %k 3k 3k 3k 3k %k %k >k 3k 3k 3k %k %k >k 3k 3k 3k %k %k >k 5%k 5k 3k %k %k >k 5%k 5k 3k %k %k %k 5%k 5k 3k %k %k %k %k >k %k %k k *k



FLOW PROCESS FROM NODE 115.00 TO NODE 116.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 205.00
UPSTREAM ELEVATION(FEET) = 117.00
DOWNSTREAM ELEVATION(FEET) = 113.50
ELEVATION DIFFERENCE(FEET) =  3.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.141

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 80.61

(Reference: Table 3-1B of Hydrology Manual)

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.506

SUBAREA RUNOFF(CFS) = 0.20

TOTAL AREA(ACRES) = 0.16 TOTAL RUNOFF(CFS)= 0.20
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 113.50 DOWNSTREAM(FEET) =

105.50

CHANNEL LENGTH THRU SUBAREA(FEET) = 588.00 CHANNEL SLOPE = 0.0136

CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000



MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.635
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMCl) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.73
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.)= 5.65
Tc(MIN.) = 15.79
SUBAREA AREA(ACRES)= 0.56  SUBAREA RUNOFF(CFS)= 0.52
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS)=  0.66

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.)= 2.02

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 117.00= 793.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 117.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 15.79

RAINFALL INTENSITY(INCH/HR) = 2.64

TOTAL STREAM AREA(ACRES) = 0.72

PEAK FLOW RATE(CFS) AT CONFLUENCE =  0.66



** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 311 793  4.109 2.16

2 0.66 15.79 2.635 0.72

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 344 793 4.109

2 2.66 15.79  2.635

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  3.44 Tc¢(MIN.)= 7.93
TOTAL AREA(ACRES) = 2.9

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 117.00= 793.00 FEET.
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FLOW PROCESS FROM NODE 117.00 TO NODE 122.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.93



RAINFALL INTENSITY(INCH/HR) = 4.11
TOTAL STREAM AREA(ACRES) = 2.88

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.44
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 99.00

UPSTREAM ELEVATION(FEET) = 80.50

DOWNSTREAM ELEVATION(FEET) = 80.10

ELEVATION DIFFERENCE(FEET) =  0.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 12.027

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 50.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.141
SUBAREA RUNOFF(CFS) =  0.12

TOTAL AREA(ACRES)=  0.11 TOTAL RUNOFF(CFS)= 0.12
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  80.10 DOWNSTREAM(FEET) =  73.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 364.00 CHANNEL SLOPE = 0.0195
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.674
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC1l) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.31
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.78
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.)= 3.41
Tc(MIN.) = 15.43
SUBAREA AREA(ACRES)= 0.41  SUBAREA RUNOFF(CFS)= 0.38
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS)=  0.49

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 2.03

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00= 463.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 15.43

RAINFALL INTENSITY(INCH/HR) = 2.67

TOTAL STREAM AREA(ACRES) = 0.52

PEAK FLOW RATE(CFS) AT CONFLUENCE =  0.49

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.44 7093 4.109 2.88

2 0.49 15.43 2.674 0.52

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 369 793 4.109

2 2.73 1543 2.674

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  3.69 Tc(MIN.)= 7.93
TOTAL AREA(ACRES) = 3.4

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 122.00 =

793.00 FEET.

3k 3k 3k 3k 3k 5k 3k 3k 3k 3k sk sk %k 3k 3k 3k 3k sk %k 3k 3k 3k sk sk sk 3k 3k 3k 3k sk %k 3k 3k 3k 3k sk sk 3k 3k 3k 5k sk sk 3k 3k 3k 5k sk sk sk sk >k 5k 5k 3k sk 3k 3k 5k sk 3k 3k 3k >k >k 5k 3k sk sk >k >k 5k k %k k k

FLOW PROCESS FROM NODE 122.00 TO NODE 103.001S CODE = 11




>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 369 793 4109 3.40

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 103.00 =

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 11.07 9.62 3.627 6.33

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 =

** PEAK FLOW RATE TABLE **

STREAM RUNOFF  Tc  INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 12.81 7.93  4.109

2 1432 9.62 3.627

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  14.32 Tc(MIN.)= 9.62

TOTAL AREA(ACRES) = 9.7

793.00 FEET.

1186.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 103.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<



TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 9.62

RAINFALL INTENSITY(INCH/HR) = 3.63

TOTAL STREAM AREA(ACRES) = 9.73

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.32
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 99.00

UPSTREAM ELEVATION(FEET) = 115.00

DOWNSTREAM ELEVATION(FEET) = 85.00

ELEVATION DIFFERENCE(FEET) = 30.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.235

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.799

SUBAREA RUNOFF(CFS) =  0.22

TOTAL AREA(ACRES)=  0.13 TOTAL RUNOFF(CFS)=  0.22
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.001S CODE = 51




>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 85.00 DOWNSTREAM(FEET) = 80.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 271.00 CHANNEL SLOPE = 0.0166
CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.877
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.3500
S.C.S. CURVE NUMBER (AMCII)= 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  0.44
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.85
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 2.44
Tc(MIN.) = 8.68
SUBAREA AREA(ACRES) = 0.33  SUBAREA RUNOFF(CFS) = 0.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTALAREA(ACRES)= 0.5  PEAK FLOW RATE(CFS)=  0.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.)= 2.11

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00= 370.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 135.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




ELEVATION DATA: UPSTREAM(FEET) = 80.50 DOWNSTREAM(FEET) = 60.00
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 1.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.49

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  0.62

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.)= 8.76

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 135.00= 430.00 FEET.
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FLOW PROCESS FROM NODE 133.00 TO NODE 135.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) =  60.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00 CHANNEL SLOPE = 0.0904
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.530
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMCl) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW/(CFS) = 0.90
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.34
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.)= 1.27
Tc(MIN.) = 10.04

SUBAREA AREA(ACRES) = 0.45  SUBAREA RUNOFF(CFS) = 0.56



AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) =  1.12

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.69

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 135.00= 762.00 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 136.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 60.00 DOWNSTREAM(FEET) =  55.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 476.00 CHANNEL SLOPE = 0.0105
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.962
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
5.C.S. CURVE NUMBER (AMC1l) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.53
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) = 3.13
Tc(MIN.) = 13.17
SUBAREA AREA(ACRES)= 0.59  SUBAREA RUNOFF(CFS) = 0.61
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 1.56



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 2.59

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 136.00= 1238.00 FEET.
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FLOW PROCESS FROM NODE 136.00 TO NODE 103.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.17

RAINFALL INTENSITY(INCH/HR) = 2.96

TOTAL STREAM AREA(ACRES) = 1.50

PEAK FLOW RATE(CFS) AT CONFLUENCE =  1.56

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1432 962  3.627 9.73

2 1.56 13.17 2.962 1.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)



1 1546 9.62 3.627

2 1325 13.17 2.962

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  15.46 Tc(MIN.)= 9.62
TOTAL AREA(ACRES) =  11.2

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 103.00= 1238.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 144.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 70.50 DOWNSTREAM(FEET) = 41.50
FLOW LENGTH(FEET) = 450.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.46

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  15.46

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.)= 10.14

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 144.00= 1688.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 144.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.14
RAINFALL INTENSITY(INCH/HR) = 3.51
TOTAL STREAM AREA(ACRES) = 11.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.46
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FLOW PROCESS FROM NODE 137.00 TO NODE 138.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 105.00
UPSTREAM ELEVATION(FEET) = 56.00
DOWNSTREAM ELEVATION(FEET) = 50.50
ELEVATION DIFFERENCE(FEET) =  5.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.563

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 90.48

(Reference: Table 3-1B of Hydrology Manual)

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) =  0.65

TOTAL AREA(ACRES) = 0.14 TOTAL RUNOFF(CFS)=  0.65
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FLOW PROCESS FROM NODE 138.00 TO NODE 139.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 50.50 DOWNSTREAM(FEET) =  49.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 243.00 CHANNEL SLOPE = 0.0062
CHANNEL BASE(FEET) = 1.50 "Z" FACTOR= 0.500
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC1l) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW/(CFS) = 2.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.21
AVERAGE FLOW DEPTH(FEET) = 0.37 TRAVEL TIME(MIN.)= 1.26
Tc(MIN.) = 3.82
SUBAREA AREA(ACRES)= 0.58  SUBAREA RUNOFF(CFS) = 2.70
AREA-AVERAGE RUNOFF COEFFICIENT = 0.840

TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS)=  3.35

==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM

ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.50 FLOW VELOCITY(FEET/SEC.) = 3.82

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 137.00 TO NODE 139.00= 348.00 FEET.
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FLOW PROCESS FROM NODE 139.00 TO NODE 144.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 49.00 DOWNSTREAM(FEET) = 39.00
FLOW LENGTH(FEET) = 20.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.45

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  3.35

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.)= 3.84

LONGEST FLOWPATH FROM NODE 137.00 TO NODE 144.00= 368.00 FEET.
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FLOW PROCESS FROM NODE 139.00 TO NODE 144.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 3.84
RAINFALL INTENSITY(INCH/HR) = 5.53
TOTAL STREAM AREA(ACRES) = 0.72

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.35
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FLOW PROCESS FROM NODE 140.00 TO NODE 141.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 112.00
UPSTREAM ELEVATION(FEET) = 54.00
DOWNSTREAM ELEVATION(FEET) = 50.00
ELEVATION DIFFERENCE(FEET) =  4.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.847

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 86.43

(Reference: Table 3-1B of Hydrology Manual)

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) =  2.74

TOTAL AREA(ACRES) = 0.59 TOTAL RUNOFF(CFS)= 2.74
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FLOW PROCESS FROM NODE 141.00 TO NODE 142.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  50.00 DOWNSTREAM(FEET) =  45.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 417.00 CHANNEL SLOPE = 0.0120
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR= 1.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.391
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC )= 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW/(CFS) = 5.16
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.95
AVERAGE FLOW DEPTH(FEET) = 0.50 TRAVEL TIME(MIN.)= 2.36
Te(MIN.) = 5.21
SUBAREA AREA(ACRES)= 1.07  SUBAREA RUNOFF(CFS) = 4.85
AREA-AVERAGE RUNOFF COEFFICIENT = 0.840

TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS)=  7.52

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 FLOW VELOCITY(FEET/SEC.) = 3.30

LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00= 529.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 144.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 45.00 DOWNSTREAM(FEET) = 39.00
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.99

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES= 1
PIPE-FLOW(CFS) =  7.52

PIPE TRAVEL TIME(MIN.) = 0.28 Tc(MIN.)= 5.49

LONGEST FLOWPATH FROM NODE 140.00 TO NODE 144.00= 699.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 144.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 5.49

RAINFALL INTENSITY(INCH/HR) = 5.21

TOTAL STREAM AREA(ACRES) = 1.66

PEAK FLOW RATE(CFS) AT CONFLUENCE =  7.52

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1546 10.14 3.506  11.23

2 335 3.84 5.533 0.72



3 7.52 5.49 5.210 1.66

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1840 3.84 5533
2 2107 549 5.210

3 2264 10.14 3.506

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  22.64 Tc(MIN.)= 10.14
TOTAL AREA(ACRES) = 13.6

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 144.00= 1688.00 FEET.
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FLOW PROCESS FROM NODE 144.00 TO NODE 145.001S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 150.00 TO NODE 151.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 167.00

UPSTREAM ELEVATION(FEET) = 52.50

DOWNSTREAM ELEVATION(FEET) = 50.00

ELEVATION DIFFERENCE(FEET) =  2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.360

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 67.46
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  2.23

TOTAL AREA(ACRES) = 0.48 TOTAL RUNOFF(CFS)=  2.23
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FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 50.00 DOWNSTREAM ELEVATION(FEET) = 47.30
STREET LENGTH(FEET) = 160.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  3.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH(FEET) = 10.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.94
STREET FLOW TRAVEL TIME(MIN.) = 0.95 Tc(MIN.)= 4.31
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.840
SUBAREA AREA(ACRES) = 0.53 SUBAREA RUNOFF(CFS) = 2.46

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS)=  4.69

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) =0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.99
FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.)= 1.10

LONGEST FLOWPATH FROM NODE 150.00 TO NODE 152.00= 327.00 FEET.
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FLOW PROCESS FROM NODE 152.00 TO NODE 153.001S CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 47.30 DOWNSTREAM(FEET) = 46.00
FLOW LENGTH(FEET) = 75.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.82

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  4.69

PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.)= 4.50

LONGEST FLOWPATH FROM NODE 150.00 TO NODE 153.00= 402.00 FEET.
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FLOW PROCESS FROM NODE 152.00 TO NODE 153.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.50

RAINFALL INTENSITY(INCH/HR) = 5.53

TOTAL STREAM AREA(ACRES) = 1.01

PEAK FLOW RATE(CFS) AT CONFLUENCE =  4.69
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FLOW PROCESS FROM NODE 16.00 TO NODE 161.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC1l)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 93.00

UPSTREAM ELEVATION(FEET) = 55.30

DOWNSTREAM ELEVATION(FEET) = 54.70

ELEVATION DIFFERENCE(FEET) =  0.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.939

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 52.90
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.51

TOTAL AREA(ACRES) = 0.11 TOTAL RUNOFF(CFS)= 0.51
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FLOW PROCESS FROM NODE 161.00 TO NODE 162.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 54.70 DOWNSTREAM ELEVATION(FEET) = 44.00

STREET LENGTH(FEET) = 340.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00



INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  1.14
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH(FEET) = 5.27
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.87
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.66
STREET FLOW TRAVEL TIME(MIN.) = 1.98 Tc¢(MIN.)= 5.91
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.965
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
5.C.S. CURVE NUMBER (AMC1l) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.840
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS)= 1.25

TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS)=  1.71

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) =0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.60
FLOW VELOCITY(FEET/SEC.) = 3.09 DEPTH*VELOCITY(FT*FT/SEC.)= 0.80

LONGEST FLOWPATH FROM NODE 16.00 TO NODE 162.00= 433.00 FEET.
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FLOW PROCESS FROM NODE 162.00 TO NODE 153.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.91

RAINFALL INTENSITY(INCH/HR) = 4.96

TOTAL STREAM AREA(ACRES) = 0.41

PEAK FLOW RATE(CFS) AT CONFLUENCE= 1.71

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 469 4.50 5.533 1.01

2 1.71 5.91 4.965 0.41

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF  Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 599 450 5533

2 592 5091 4.965

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  5.99 Tc(MIN.)= 4.50



TOTAL AREA(ACRES) = 1.4

LONGEST FLOWPATH FROM NODE 16.00 TO NODE 153.00= 433.00 FEET.
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FLOW PROCESS FROM NODE 155.00 TO NODE 153.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC 1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8400
SUBAREA AREA(ACRES) = 0.41 SUBAREA RUNOFF(CFS) = 1.91
TOTAL AREA(ACRES) = 1.8 TOTALRUNOFF(CFS)=  8.51

TC(MIN.) = 4.50
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FLOW PROCESS FROM NODE 153.00 TO NODE 145.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 43.60 DOWNSTREAM ELEVATION(FEET) = 42.50

STREET LENGTH(FEET) = 275.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00



INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.11
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44
HALFSTREET FLOOD WIDTH(FEET) = 15.82
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.74
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.77
STREET FLOW TRAVEL TIME(MIN.) = 2.64 Tc¢(MIN.)= 7.13
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
5.C.S. CURVE NUMBER (AMC1l) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.840
SUBAREA AREA(ACRES) = 0.33  SUBAREA RUNOFF(CFS)= 1.22

TOTAL AREA(ACRES) = 2.2 PEAK FLOW RATE(CFS)=  8.51

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 HALFSTREET FLOOD WIDTH(FEET) = 15.43
FLOW VELOCITY(FEET/SEC.) = 1.70 DEPTH*VELOCITY(FT*FT/SEC.)= 0.74

LONGEST FLOWPATH FROM NODE 16.00 TO NODE 145.00= 708.00 FEET.
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FLOW PROCESS FROM NODE 153.00 TO NODE 145.001S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 851 713 4400 2.16

LONGEST FLOWPATH FROM NODE 16.00 TO NODE 145.00= 708.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2264 1014 3.5506 13.61

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 145.00= 1688.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF  Tc  INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 2442 713  4.400

2 2942 10.14 3.506

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  29.42 Tc(MIN.)= 10.14

TOTAL AREA(ACRES)=  15.8
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FLOW PROCESS FROM NODE 145.00 TO NODE 145.001S CODE = 12



>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 145.00 TO NODE 145.001S CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 218.00 TO NODE 218.001SCODE= 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 14.08 RAIN INTENSITY(INCH/HOUR) = 2.84

TOTAL AREA(ACRES) = 20.62 TOTAL RUNOFF(CFS)= 42.37
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FLOW PROCESS FROM NODE 218.00 TO NODE 219.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 189.00 DOWNSTREAM(FEET) = 112.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 705.00 CHANNEL SLOPE = 0.1085
CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000

MANNING'S FACTOR =0.030 MAXIMUM DEPTH(FEET) = 4.00



50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.709
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3800
S.C.S. CURVE NUMBER (AMC1l) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW/(CFS) = 47.17
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.24
AVERAGE FLOW DEPTH(FEET) = 0.76 TRAVEL TIME(MIN.)= 1.05
Tc(MIN.) = 15.13
SUBAREA AREA(ACRES)= 9.31  SUBAREA RUNOFF(CFS) = 9.59
AREA-AVERAGE RUNOFF COEFFICIENT = 0.617

TOTALAREA(ACRES)=  29.9  PEAK FLOW RATE(CFS)=  50.04

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.79 FLOW VELOCITY(FEET/SEC.) = 11.38

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 219.00= 2393.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 219.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 15.13

RAINFALL INTENSITY(INCH/HR) = 2.71

TOTAL STREAM AREA(ACRES) = 29.93

PEAK FLOW RATE(CFS) AT CONFLUENCE = 50.04
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FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.7100

S.C.S. CURVE NUMBER (AMC1l)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00

UPSTREAM ELEVATION(FEET) = 358.00

DOWNSTREAM ELEVATION(FEET) = 357.35

ELEVATION DIFFERENCE(FEET) =  0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.438

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.241
SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = 0.11 TOTALRUNOFF(CFS)= 0.41
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FLOW PROCESS FROM NODE 226.00 TO NODE 227.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 357.35 DOWNSTREAM ELEVATION(FEET) = 346.00

STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 15.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  1.93
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22
HALFSTREET FLOOD WIDTH(FEET) = 4.75
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.62
STREET FLOW TRAVEL TIME(MIN.) = 2.08 Tc(MIN.)= 7.52
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.252
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.7400
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.737
SUBAREA AREA(ACRES) = 0.96 SUBAREA RUNOFF(CFS) = 3.02

TOTAL AREA(ACRES) = 11 PEAK FLOW RATE(CFS)=  3.35

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.52
FLOW VELOCITY(FEET/SEC.) = 3.08 DEPTH*VELOCITY(FT*FT/SEC.) = 0.79

LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00= 415.00 FEET.
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FLOW PROCESS FROM NODE 227.00 TO NODE 219.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 346.00 DOWNSTREAM(FEET) = 112.50
FLOW LENGTH(FEET) = 575.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.92

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.35

PIPE TRAVEL TIME(MIN.) = 0.48 Tc(MIN.)= 8.00

LONGEST FLOWPATH FROM NODE 225.00 TO NODE 219.00= 990.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 219.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 8.00

RAINFALL INTENSITY(INCH/HR) = 4.09

TOTAL STREAM AREA(ACRES) = 1.07

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.35



** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5004 1513 2709  29.93

2 3.35 8.00 4.086 1.07

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 29.83 800 4.086

2 5227 1513 2.709

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 52.27 Tc(MIN.)= 15.13
TOTAL AREA(ACRES) = 31.0

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 219.00= 2393.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 220.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 112.50 DOWNSTREAM(FEET) = 46.00

FLOW LENGTH(FEET) = 950.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.51

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  52.27

PIPE TRAVEL TIME(MIN.) = 0.77 Tc(MIN.)= 15.90

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 220.00= 3343.00 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 220.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 15.90

RAINFALL INTENSITY(INCH/HR) = 2.62

TOTAL STREAM AREA(ACRES) = 31.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 52.27
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FLOW PROCESS FROM NODE 230.00 TO NODE 232.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.8400
S.C.S. CURVE NUMBER (AMC 1) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00

UPSTREAM ELEVATION(FEET) = 100.00



DOWNSTREAM ELEVATION(FEET) = 97.00
ELEVATION DIFFERENCE(FEET) =  3.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.625
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 5.48

TOTAL AREA(ACRES)=  1.18 TOTAL RUNOFF(CFS)=  5.48
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FLOW PROCESS FROM NODE 232.00 TO NODE 232.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC1l) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8400
SUBAREA AREA(ACRES) = 0.23 SUBAREA RUNOFF(CFS)= 1.07
TOTAL AREA(ACRES) = 1.4 TOTAL RUNOFF(CFS)=  6.55

TC(MIN.) = 3.63
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FLOW PROCESS FROM NODE 232.00 TO NODE 220.001SCODE= 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.63

RAINFALL INTENSITY(INCH/HR) = 5.53

TOTAL STREAM AREA(ACRES) = 1.41

PEAK FLOW RATE(CFS) AT CONFLUENCE =  6.55

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5227 1590 2.624  31.00

2 6.55 3.63 5.533 141

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 3134 3.63 5.533

2 5537 1590 2.624

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  55.37 Tc(MIN.)= 15.90

TOTAL AREA(ACRES)= 324



LONGEST FLOWPATH FROM NODE 130.00 TO NODE 220.00= 3343.00 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 262.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 46.00 DOWNSTREAM(FEET) = 38.00
FLOW LENGTH(FEET) = 385.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.03

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  55.37

PIPE TRAVEL TIME(MIN.) = 0.49 Tc(MIN.) = 16.39

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 262.00= 3728.00 FEET.

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k sk %k %k 3k 3k %k %k %k %k 3k 3k 3k %k %k %k 3k 3k 3k 3k %k %k 3k 3k 3k 3k %k %k 3k 3k 3k %k %k %k >k 3k 3k %k %k %k >k 5k 3k %k %k %k >k >k 5k %k %k %k %k >k %k k kkk

FLOW PROCESS FROM NODE 262.00 TO NODE 262.001S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 250.00 TO NODE 252.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00

UPSTREAM ELEVATION(FEET) = 100.00

DOWNSTREAM ELEVATION(FEET) = 98.00

ELEVATION DIFFERENCE(FEET) =  2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.625

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  7.95

TOTAL AREA(ACRES)= 1.71 TOTAL RUNOFF(CFS)=  7.95
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FLOW PROCESS FROM NODE 251.00 TO NODE 252.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 40.00 DOWNSTREAM(FEET) = 33.00
FLOW LENGTH(FEET) = 710.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.23

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  7.95

PIPE TRAVEL TIME(MIN.) = 1.90 Tc(MIN.)= 5.53



LONGEST FLOWPATH FROM NODE 250.00 TO NODE 252.00= 910.00 FEET.
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FLOW PROCESS FROM NODE 251.00 TO NODE 252.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.187
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8400
SUBAREA AREA(ACRES) = 0.85 SUBAREA RUNOFF(CFS) = 3.70
TOTAL AREA(ACRES) = 2.6 TOTAL RUNOFF(CFS)= 11.15

TC(MIN.) = 5.53
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FLOW PROCESS FROM NODE 252.00 TO NODE 258.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 52.00 DOWNSTREAM(FEET) = 42.00
FLOW LENGTH(FEET) = 275.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.84

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.15

PIPE TRAVEL TIME(MIN.) = 0.42 Tc(MIN.)= 5.95



LONGEST FLOWPATH FROM NODE 250.00 TO NODE 258.00 =

1185.00 FEET.
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FLOW PROCESS FROM NODE 258.00 TO NODE 258.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 5.95
RAINFALL INTENSITY(INCH/HR) = 4.95
TOTAL STREAM AREA(ACRES) = 2.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.15
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FLOW PROCESS FROM NODE 255.00 TO NODE 257.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 281.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) = 97.00
ELEVATION DIFFERENCE(FEET) =  3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.577

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 61.01



(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 4.83

TOTAL AREA(ACRES) = 1.04 TOTAL RUNOFF(CFS)= 4.83
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FLOW PROCESS FROM NODE 257.00 TO NODE 258.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 45.00 DOWNSTREAM(FEET) = 42.00
FLOW LENGTH(FEET) = 225.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.21

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  4.83

PIPE TRAVEL TIME(MIN.) = 0.60 Tc(MIN.)= 4.18

LONGEST FLOWPATH FROM NODE 255.00 TO NODE 258.00= 506.00 FEET.
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FLOW PROCESS FROM NODE 257.00 TO NODE 258.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.



*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.4000

S.C.S. CURVE NUMBER (AMC 1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7493

SUBAREA AREA(ACRES) = 0.27 SUBAREA RUNOFF(CFS) = 0.60
TOTAL AREA(ACRES) = 1.3 TOTALRUNOFF(CFS)=  5.43

TC(MIN.) = 4.18
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FLOW PROCESS FROM NODE 258.00 TO NODE 258.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.18

RAINFALL INTENSITY(INCH/HR) = 5.53

TOTAL STREAM AREA(ACRES) = 1.31

PEAK FLOW RATE(CFS) AT CONFLUENCE =  5.43

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1115 595 4946 2.56

2 543 4.18 5.533 1.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1327 418 5533

2 16.01 5095 4946

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)= 16.01 Tc(MIN.)= 5.95
TOTAL AREA(ACRES) = 3.9

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 258.00= 1185.00 FEET.
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FLOW PROCESS FROM NODE 258.00 TO NODE 262.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 42.00 DOWNSTREAM(FEET) = 40.00
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.62

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  16.01

PIPE TRAVEL TIME(MIN.) = 0.38 Tc(MIN.)= 6.33

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 262.00= 1360.00 FEET.
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FLOW PROCESS FROM NODE 262.00 TO NODE 262.001S CODE = 11



>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1601 633 4751 3.87

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 262.00= 1360.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5537 1639 2573 3241

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 262.00= 3728.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF  Tc  INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 3740 6.33 4.751

2 64.04 16.39 2.573

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  64.04 Tc(MIN.)= 16.39

TOTAL AREA(ACRES) =  36.3
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FLOW PROCESS FROM NODE 262.00 TO NODE 262.00 1S CODE = 12




>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 262.00 TO NODE 262.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 16.39

RAINFALL INTENSITY(INCH/HR) = 2.57

TOTAL STREAM AREA(ACRES) = 36.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 64.04

3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k %k >k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k >k >k >k 3k 3k 3k 3%k %k %k >k 3k 3k 3k 3%k 3%k %k 3k >k 3k 3k 3k 3%k %k >k %k >k 3k 3k 3k 3%k %k %k >k 3k 3k 3k 5%k %k %k %k >k %k 3k 5k >k *k k %k

FLOW PROCESS FROM NODE 260.00 TO NODE 262.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.8400

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
UPSTREAM ELEVATION(FEET) = 51.50
DOWNSTREAM ELEVATION(FEET) = 48.50
ELEVATION DIFFERENCE(FEET)=  3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.625

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN



THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS)= 1.30

TOTAL AREA(ACRES) =  0.28 TOTAL RUNOFF(CFS)=  1.30
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FLOW PROCESS FROM NODE 262.00 TO NODE 262.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.63

RAINFALL INTENSITY(INCH/HR) = 5.53

TOTAL STREAM AREA(ACRES) = 0.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.30

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 6404 1639 2573  36.28

2 1.30 3.63 5.533 0.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1547 363 5533

2 64.65 16.39 2.573

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  64.65 Tc(MIN.)= 16.39

TOTAL AREA(ACRES) =  36.6

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 262.00= 3728.00 FEET.

3k 3k 3k 3k 3k 5k 3k 3k 3k 3k sk sk sk 3k 3k 3k sk sk sk 3k 3k ok 3k sk sk 3k sk 3k 3k sk sk 3k 3k 3k 5k sk sk 3k sk 3k 5k sk sk sk 3k 3k 5k 3k sk sk 3k >k 5k 5k sk %k 3k >k ok 5k 3k 3k 3k >k >k 5k 3k sk >k >k >k 5k %k %k k k

FLOW PROCESS FROM NODE 300.00 TO NODE 301.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500
S.C.S. CURVE NUMBER (AMC 1) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 10.00
UPSTREAM ELEVATION(FEET) = 70.00
DOWNSTREAM ELEVATION(FEET) = 60.00
ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.982

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) =  0.39



TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS)=  0.39

3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k sk %k 3k 3k 3k 3k sk %k 3k 3k 3k 3k sk %k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k sk 3k 3k 3k 5k 3k 3k sk 3k >k 5k 3k 3k sk 3k >k 5k 5k 3k 3k 3k >k 5k 5k 3k sk 3k >k >k 5k %k sk %k >k >k 5k %k %k k k

FLOW PROCESS FROM NODE 301.00 TO NODE 302.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 60.00 DOWNSTREAM ELEVATION(FEET) = 49.00
STREET LENGTH(FEET) = 395.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  2.01
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH(FEET) = 5.12
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.61
STREET FLOW TRAVEL TIME(MIN.) = 2.49 Tc¢(MIN.)= 4.47

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533



NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6600

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.603

SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 3.25

TOTAL AREA(ACRES) = 11 PEAK FLOW RATE(CFS)=  3.64

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 7.07
FLOW VELOCITY(FEET/SEC.) = 2.94 DEPTH*VELOCITY(FT*FT/SEC.) = 0.79

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00= 405.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 309.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 48.00 DOWNSTREAM(FEET) = 45.00
FLOW LENGTH(FEET) = 205.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.88

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  3.64

PIPE TRAVEL TIME(MIN.) = 0.58 Tc(MIN.)= 5.05

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 309.00= 610.00 FEET.
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FLOW PROCESS FROM NODE 309.00 TO NODE 310.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.498
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMCl) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6551
SUBAREA AREA(ACRES) = 0.54 SUBAREA RUNOFF(CFS)= 2.26
TOTAL AREA(ACRES)= 1.6 TOTAL RUNOFF(CFS)=  5.87

TC(MIN.) = 5.05

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 1.6 TC(MIN.)= 5.05

PEAK FLOW RATE(CFS) =  5.87

END OF RATIONAL METHOD ANALYSIS



PROPOSED AES CALCULATIONS
100 YEAR STORM EVENT

3k 3k 3k 3k 3k >k 3k >k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k %k >k >k 3k 3k 3k 3%k %k %k >k 3k 3k 3k 3%k 3%k %k 3k >k 3k 3k 3k 3k %k >k 3k >k 3k 3k 3k >k %k %k >k 3k 3k 3k 5%k %k %k %k >k %k 3k 5k >k k k %k

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2014 Advanced Engineering Software (aes)

Ver. 21.0 Release Date: 06/01/2014 License ID 1355

Analysis prepared by:

Fuscoe Engineering
16795 Von Karman
Suite 100

Irvine, California 92606

* THD SR *

* PROPOSED 100 YEAR *

* *
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FILE NAME: THDPR100.DAT

TIME/DATE OF STUDY: 00:03 05/24/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA


Brianne VanGorder
Text Box
PROPOSED AES CALCULATIONS
100 YEAR STORM EVENT


USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.000.03130.167 0.0150
2 25.0 20.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0160

3 15.0 10.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 0.1 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.6800



S.C.S. CURVE NUMBER (AMC 1) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 77.00

UPSTREAM ELEVATION(FEET) = 360.00

DOWNSTREAM ELEVATION(FEET) = 359.35

ELEVATION DIFFERENCE(FEET)=  0.65

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.213

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.32
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.955

SUBAREA RUNOFF(CFS) =  0.65

TOTAL AREA(ACRES) = 0.16 TOTAL RUNOFF(CFS)=  0.65
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 359.35 DOWNSTREAM ELEVATION(FEET) = 354.00
STREET LENGTH(FEET) = 308.00 CURB HEIGHT(INCHES) = 6.0

STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1



STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  2.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH(FEET) = 9.80
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.76
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.89
STREET FLOW TRAVEL TIME(MIN.) = 1.86 Tc(MIN.)= 8.07
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.029
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.7400
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.733
SUBAREA AREA(ACRES) = 1.25 SUBAREA RUNOFF(CFS) = 4.65

TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS)=  5.20

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.38
FLOW VELOCITY(FEET/SEC.) = 3.15 DEPTH*VELOCITY(FT*FT/SEC.)= 1.18

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00= 385.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 354.00 DOWNSTREAM(FEET) = 70.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 801.00 CHANNEL SLOPE = 0.3546
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.551

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMCl) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  9.84

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.87
AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME(MIN.)= 1.35

Te(MIN.) = 9.43

SUBAREA AREA(ACRES)= 4.92  SUBAREA RUNOFF(CFS)= 9.18

AREA-AVERAGE RUNOFF COEFFICIENT = 0.482

TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE(CFS) 13.88

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.27 FLOW VELOCITY(FEET/SEC.) = 11.24

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00= 1186.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.001S CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 121.00

UPSTREAM ELEVATION(FEET) = 345.00

DOWNSTREAM ELEVATION(FEET) = 335.00

ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.678

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.684

SUBAREA RUNOFF(CFS)= 0.78

TOTAL AREA(ACRES)=  0.39 TOTAL RUNOFF(CFS)= 0.78
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 335.00 DOWNSTREAM(FEET) = 125.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 436.00 CHANNEL SLOPE = 0.4817

CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 4.00



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.149

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC1l) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.38
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.56
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.)= 1.11
T(MIN.) = 7.79

SUBAREA AREA(ACRES)= 1.77  SUBAREA RUNOFF(CFS) = 3.19
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTALAREA(ACRES)= 2.2 PEAK FLOW RATE(CFS)=  3.89

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.)= 7.84

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00= 557.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 117.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.79

RAINFALL INTENSITY(INCH/HR) = 5.15

TOTAL STREAM AREA(ACRES) = 2.16

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.89
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FLOW PROCESS FROM NODE 115.00 TO NODE 116.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 205.00
UPSTREAM ELEVATION(FEET) = 117.00
DOWNSTREAM ELEVATION(FEET) = 113.50
ELEVATION DIFFERENCE(FEET) =  3.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.141

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 80.61

(Reference: Table 3-1B of Hydrology Manual)

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.341

SUBAREA RUNOFF(CFS) = 0.24

TOTAL AREA(ACRES) = 0.16 TOTALRUNOFF(CFS)= 0.24
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 113.50 DOWNSTREAM(FEET) =

105.50

CHANNEL LENGTH THRU SUBAREA(FEET) = 588.00 CHANNEL SLOPE = 0.0136

CHANNEL BASE(FEET) = 4.00 "Z"FACTOR = 2.000



MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.344

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMCl) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.57
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.94
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.)= 5.06
Tc(MIN.) = 15.20

SUBAREA AREA(ACRES)= 0.56  SUBAREA RUNOFF(CFS)= 0.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS)=  0.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.)= 2.27

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 117.00= 793.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 117.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 15.20

RAINFALL INTENSITY(INCH/HR) = 3.34

TOTAL STREAM AREA(ACRES) = 0.72

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.84



** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 389 7.79 5.149 2.16

2 0.84 15.20 3.344 0.72

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 432 779 5.149

2 3.37 15.20 3.344

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  4.32 T¢(MIN.)= 7.79
TOTAL AREA(ACRES) = 2.9

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 117.00= 793.00 FEET.
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FLOW PROCESS FROM NODE 117.00 TO NODE 122.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.79



RAINFALL INTENSITY(INCH/HR) = 5.15
TOTAL STREAM AREA(ACRES) = 2.88

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.32
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCIl)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 99.00

UPSTREAM ELEVATION(FEET) = 80.50

DOWNSTREAM ELEVATION(FEET) = 80.10

ELEVATION DIFFERENCE(FEET) =  0.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 12.027

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 50.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.889

SUBAREA RUNOFF(CFS) =  0.15

TOTAL AREA(ACRES)=  0.11 TOTAL RUNOFF(CFS)= 0.15
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.001S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  80.10 DOWNSTREAM(FEET) =  73.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 364.00 CHANNEL SLOPE = 0.0195
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.335

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC1l) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW/(CFS) = 0.39

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.87
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.)= 3.24

Tc(MIN.) = 15.26

SUBAREA AREA(ACRES)= 0.41  SUBAREA RUNOFF(CFS)= 0.48
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS)=  0.61

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 2.23

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00= 463.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 15.26

RAINFALL INTENSITY(INCH/HR) = 3.34

TOTAL STREAM AREA(ACRES) = 0.52

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.61

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 432 7.79 5.149 2.88

2 0.61 15.26 3.335 0.52

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc  INTENSITY

NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 463 7.79 5.149

2 3.41 15.26 3.335

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  4.63 Tc(MIN.)= 7.79
TOTAL AREA(ACRES) = 3.4

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 122.00 =

793.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 103.001S CODE = 11




>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 463 7.79 5149 3.0

LONGEST FLOWPATH FROM NODE 115.00 TO NODE 103.00 =

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 13.88 9.43 4551 6.33

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 =

** PEAK FLOW RATE TABLE **

STREAM RUNOFF  Tc  INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 1610 7.79  5.149

2 1798 9.43 4.551

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.98 Tc(MIN.)= 9.43

TOTAL AREA(ACRES) = 9.7

793.00 FEET.

1186.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 103.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<



TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 9.43

RAINFALL INTENSITY(INCH/HR) = 4.55

TOTAL STREAM AREA(ACRES) = 9.73

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.98
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.3500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 99.00
UPSTREAM ELEVATION(FEET) = 115.00
DOWNSTREAM ELEVATION(FEET) = 85.00
ELEVATION DIFFERENCE(FEET) = 30.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.235
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.941
SUBAREA RUNOFF(CFS) =  0.27

TOTAL AREA(ACRES)=  0.13 TOTAL RUNOFF(CFS)=  0.27
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.001S CODE = 51




>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>T