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SOUTHWEST VILLAGE PDP SWQMP

REVISION PAGE
April 28, 2023

The following comments have been provided by the City of San Diego on March 3, 2023, and
updates have been made to the three reports associated with these comments all dated December
15%, 2022. The three reports include, the “Conceptual Drainage and Water Quality Summary for
Southwest Village Specific Plan”, the “Drainage Study for Southwest Village Vesting Tentative
Map (VTM)”, and the “Priority Development Project (PDP) Storm Water Quality Management
Plan (SWQMP) for Southwest Village Vesting Tentative Map (VTM)”, all dated April 28, 2023.
A meeting was held on November 10%, 2022, with the City of San Diego to review the comments
previously provided and to develop concurrence on what should be addressed with the Vesting
Tentative Map (VTM) submittal and what can be addressed with final engineering. Many of the
comments received on March 3, 2023, are repeat comments that were previously discussed with
the City and an approach agreed to. Below are the comments provided by the City of San Diego
that are related to the Specific Plan with responses from Rick Engineering Company in bold.

Specific Plan / VITM Drainage Study / VIM PDP SWOMP

95. Prior to the issuance of any building 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 Municipal Code, into the construction plans or specifications.
(From Cycle 15)

Best Management Practices (BMPs) have been identified throughout the site to treat the
proposed development. The BMPs for the VI'M areas (Basin 100, 200, 300, and 1400) are
shown on the civil plan sheets and approximate locations for the Specific Plan areas are also
identified in the Conceptual Water Quality and HMP Exhibit that is apart of Map Pocket 3
of this report.

96. Prior to the issuance of any building permit, the Owner/Permittee shall submit a Technical
Report that will be subject to final review and approval by the city engineer, based on the Storm
Water Standards in effect at the time of the construction permit issuance. (From Cycle 15)

Comment noted. As the Specific Plan areas move towards preliminary engineering, technical
reports will be developed for review and approval by the City Engineering staff that will
comply with the Storm Water Standard in effect at that time.

97. Prior to the issuance of any building permit, the Owner/Permittee must enter into a Storm
Water Management and Discharge Control Maintenance Agreement, which will be recorded in the
property records of the county, satisfactory to the City Engineer. (From Cycle 15)



A draft Storm Water Management and Discharge Control Maintenance Agreement
(SWMDCMA) has been included in attachment 3 of the PDPSWQMP document and will be
recorded during the Final Engineering phase of this project.

98. Prior to the issuance of any building permit, the Owner/Permittee shall enter into a
Maintenance Agreement for the ongoing permanent BMP maintenance, satisfactory to the City
Engineer. (From Cycle 15)

A draft Maintenance Agreements has been included in attachment 3 of the PDPSWQMP
document and will be recorded during the Final Engineering phase of this project.

102. The drainage system proposed for this development, as shown on the site plan, is subject to
approval by the City Engineer. (From Cycle 15)

The project engineers have met with City staff extensively on this project and most recently
on November 10™, 2022 to discuss the drainage system for this project and explain the
complexities that are introduced with the landslide area directly to the west of Basin 300.

104. Development of this project shall comply with all storm water construction requirements of
the State Construction General Permit, Order No. 2009-0009-DWQ, or subsequent order, and the
Municipal Storm Water Permit, Order No. R9-2013-0001, or subsequent order. In accordance with
Order No. 2009-0009DWQ, or subsequent order, a Risk Level Determination shall be calculated
for the site and a Storm Water Pollution Prevention Plan (SWPPP) shall be implemented
concurrently with the commencement of grading activities. (From Cycle 15)

The project will be in compliance with the State Construction General Permit, Order No.
2009-0009-DWQ, or subsequent order, and the Municipal Storm Water Permit, Order No.
R9-2013-0001, or subsequent order including a SWPPP and a Risk Level Determination,
which will be completed during the Final Engineering phase of this project.

105. Prior to issuance of a grading or a construction permit, a copy of the Notice of Intent (NOI)
with a valid Waste Discharge ID number (WDID#) shall be submitted to the City of San Diego as
a proof of enrollment under the Construction General Permit. When ownership of the entire site or
portions of the site changes prior to filing of the Notice of Termination (NOT), a revised NOI shall
be submitted electronically to the State Water Resources Board in accordance with the provisions
as set forth in Section II.C of Order No. 2009-0009-DWQ and a copy shall be submitted to the
City. (From Cycle 15)

The project will prepare and NOI with a valid WDID number as proof of enrollment under
the CGP and will be prepared during the Final Engineering phase of the project.

106. The Subdivider shall enter into an agreement to indemnify, protect, and hold harmless the
City, its officials and employees from any and all claims, demands, causes or action, liability or
loss because of, or arising out of surface drainage entering into the property from the Right-of-
Way due to the current drainage/ storm water design. (From Cycle 15)



In the locations where public storm drain systems cross into private lots, EMRAs will be
provided so that the City will be able to maintain the public system. A hold harmless
agreement can also be prepared and entered into with the City of San Diego.

139. The Subdivider shall demonstrate that mitigated peak flow rates for the 5, 10, 25, 50 and 100-
year design storms do not exceed pre-project runoff rates at each outfall location. The pre-project
runoff rate limit at each storm drain outfall should coincide with existing conditions, before any
development has commenced in the Specific Plan, and not a future phased condition. (New Issue)

This has been previously addressed with the City of San Diego. The City of San Diego will
be responsible for reviewing hydrologic and hydraulic studies and design features for
conformance to criteria given in the "Drainage Design Manual" for every map or permit for
which discretionary approval is sought from the City of San Diego. These project specific
studies for each development will need to address potential impacts to downstream storm
drainage facilities with sufficient detail to support the discretionary action. In addition, the
new development projects will need to be able to demonstrate that the 50-year and 100-year
detention requirements have been addressed (in order to satisfy the design criteria of the
CPU Drainage Study). Additionally, the drainage area flowing into Mexico at the Spring
Canyon concentration point and will need to comply with the US/Mexico International flood
control detention requirements (i.e. — 5, 10, 25, 50, & 100-year storm events).

140. The Subdivider shall fully document all diversions of drainage area between the main
watershed areas of the site. (New Issue)

This has been previously coordinated with the City of San Diego and in both the Drainage
Study as well as the PDPSWQMP diversion maps are provided showing the area that is being
diverted to Moody Canyon and Spring Canyon. It should also be noted that detention and
hydromodification management are provided at each POC.

141. The Subdivider shall utilize Conjunctive Use guidelines for detention basin modeling of all
mixed-use detention basins. (New Issue)

The guidelines for conjunctive use have been used when preparing the detention modeling
for the VITM areas. Please see Appendix F of the Drainage Study.

142. The Subdivider shall demonstrate all proposed drainage basins have access and fencing
provided to meet City criteria. (New Issue)

The proposed BMPs for the VI'M area as shown in the PDPSWQMP are a combination of
underground storage and compact biofiltration. Basin 1400 has an above ground
biofiltration basin at the end of Beyer Road. This basin has an access road as shown on the
plan sheets. Fencing guidelines have been followed per the City of San Diego City criteria.

143. The Subdivider shall provide a hydraulic analysis downstream at each storm drain outfall in
the Spring, Moody, and Dillon Creek watersheds demonstrating proposed condition floodplain
limits and channel velocities. (New Issue)



This has been previously coordinated with the City on the November 10, 2022 meeting.
Approximate floodplain limits have been provided for Moody Canyon, and the backup has
been provided in the report titled, “Drainage Study for Southwest Village Vesting Tentative
Map (VTM)” dated April 28, 2023. Please refer to Appendix I for additional information
and to the exhibit in Map Pocket 2 for the mark up of the approximate floodplain limits.
Once the areas tributary to Dillion Canyon are developed additional analysis can be done. If
Spring Canyon were to be considered, a watershed wide approach would be necessary to
accurately map the floodplain, including in-depth hydraulic analysis of the culvert that
crosses from the US into Mexico.

144. The Subdivider shall provide a hydraulic analysis downstream at each storm drain
outfall involving a diversion of drainage area or an increase in any of the analyzed peak flows as
compared to pre-project conditions. (New Issue)

All project areas, including those where diversion occurs, is subject to both detention and
hydromodification requirements. The new development projects will need to be able to
demonstrate that the S0-year and 100-year detention requirements have been addressed (in
order to satisfy the design criteria of the CPU Drainage Study). Additionally, the drainage
area flowing into Mexico at the Spring Canyon concentration point and will need to comply
with the US/Mexico International flood control detention requirements (i.e. — 5, 10, 25, 50,
& 100-year storm events). With these requirements in place the post-project peak flows are
anticipated to be less than or equal to the pre-project flows.

145. The Subdivider shall provide detailed energy dissipation analysis at each storm drain outfall
to ensure proper receiving water protection from discharges of the 100-year design storm. (New
Issue)

This comment has been previously coordinated with the City of San Diego. Outfalls from the
VTM area Basin 100 and Basin 200 will be directed through an SDD-105 and Basin 300 will
be directed down Beyer Road to a biofiltration basin located adjacent to Beyer Park.
Additional analysis for other project areas will be considered as those pads are developed in
the Specific Plan area and additional analysis will be performed in final engineering for each
of the VTM outfalls.

146. The Subdivider shall provide detailed pre-treatment facilities prior to the proposed treatment
control and hydromodification control BMPs and provide overflow structures for the 100-year
flow and screening mechanism to prevent clogging of the low flow orifices in HMP

facilities. (New Issue)

Please refer to the PDPSWQMP where pre-treatment devices have been called out for the
basins associated with the VITM areas. Additional analysis for other project areas will be
considered as those pads are developed in the Specific Plan area.



147. The Subdivider shall demonstrate compliance with the regional Critical Coarse Sediment
Yield Area requirements. (New Issue)

This has been previously coordinated with the City of San Diego during the November 10,
2022 meeting and it was agreed upon that this will be conditioned for the Final Engineering
phase of the report.

148. The Subdivider shall provide a full review of the Channel Screening Analysis prior to final
approval and selection of low flow thresholds for the hmp analysis. (New Issue)

In both the Specific Plan and in the PDPSWQMP geomorphic channel assessments have
been provided for the locations where the low-flow threshold is proposed to be greater than
0.1Q2 (Outfall 9 to Spring Canyon and downstream from Outfall 16 have been evaluated for
0.5Q2). This has been coordinated with the City of San Diego on the November 10, 2022
meeting.

149. The Draft TM Conditions have been revised to include drainage conditions determined by
the Deputy City Engineer. Please review all draft conditions. (New Issue)

Comment noted. Draft conditions have been reviewed.
150. Detail proposed safety measures for the reaches of extreme depth storm drain shown on the
plans. Such extreme storm drain depths will require review and acceptance by the Storm water

O&M group prior to final approval. (New Issue)

Comment noted. Due to the site constraints, including the landslide area to the west of the
project, long runs of storm drain is required to convey flows from throughout the basin area.



Project Name: Southwest Village Vesting Tentative Map (VITM)

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.

Engineer of Work's Signature

65809 9/23

PE# Expiration Date

Brendan Hastie

Print Name

Rick Engineering Company

Company

Date

Engineer’s Stamp
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Project Name: Southwest Village Vesting Tentative Map (VTM)

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.

S‘;T?ll:;;t;l Date Project Status Changes
Preliminary
1 03/29/2019 Design/Planning/CEQA Initial Submittal
Final Design
Preliminary 2nd Submittal; updates to
> 10/25/2019 Design/Planning/CEQA site layout
Final Design
Preliminary 3rd Submittal; updates to
3 7/16/2020 Design/Planning/CEQA site layout
Final Design
Preliminary 4th Submittal; Updates to
4 7/15/2022 Design/Planning/CEQA site layout.
Final Design
5th Submittal; response to
12/15/2022 City comment, no major
site changes
6th Submittal; response to
4/28/2023

City comment, no major
site changes
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Project Name: Southwest Village Vesting Tentative Map (VTM)
Permit Application 614791

NOT TO SCALE
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Project Name: Southwest Village Vesting Tentative Map (VITM)

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

Attach DS-560 form.
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Stormwater Requirements
ptels00 Applicability Checklist

September 2021

Project Address: geyer Blvd. & Enright Dr. Project Number: 61479

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)', administered by the
California State Water Resources Control Board.

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or Water
Pollution Control Plan (WPCP), continue to Part B.

PART A - Determine Construction Phase Stormwater Requirements

1. Isthe project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater 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 is required; skip questions 2-4. O No; proceed to the 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 stormwater?
O Yes, WPCP is required; skip questions 3-4. QO No; proceed to the next question.

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

O Yes, WPCP is required; skip question 4. O No; proceed to the next question.

4. Does the project only include the following Permit types listed below?

e 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, potholing, curb and gutter replacement, and retaining
wall encroachments.

[ Yes, no document is required.
Check one of the boxes below and continue to Part B
@ If you checked “Yes"” for question 1, an SWPPP is REQUIRED - continue to Part B

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

O If you check “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.

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

Visit our web site: sandiego.gov/dsd.
Upon request, this information is available in alternative formats for persons with disabilities.
DS-560 (09-21)



City of San Diego * Form DS-560 * September 2021 Page 2

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 continue to Section 2
[J 1. 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 are not located in the
ASBS watershed.
B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are 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 are not located in an ASBS watershed.

C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Pefiasquitos watershed management
area.

[ 4. Low Priority

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.

Section 2: Construction Stormwater BMP Requirements

Additional information for determining the requirements is found in the Stormwater Standards Manual.

PART C - Determine if Not Subject to Permanent Stormwater Requirements

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects”
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs.

« If“yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP
Requirements.”
o If“no” is checked for all 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 stormwater?

OvYes @ No

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

OYes @ 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).

OYes @ No

Visit our web site: sandiego.gov/dsd.
Upon request, this information is available in alternative formats for persons with disabilities.
DS-560 (09-21)
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PART D - PDP Exempt Requirements

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

o If“yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.”
e If“no” is 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:

e Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or;

e Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;

o Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the
City's Stormwater Standards manual?

O Yes, PDP exempt requirements apply @ No, proceed to next question

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

O Yes, PDP exempt requirements apply ® No, proceed to next question

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 Stormwater Quality
Management Plan (SWQMP).

o If“yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
o 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 ®Yes ONo
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious OYes ®No
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.

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

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet  @yes QNo
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.

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

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

Visit our web site: sandiego.gov/dsd.
Upon request, this information is available in alternative formats for persons with disabilities.
DS-560 (09-21)
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7.

10.

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 the 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).

New development or redevelopment projects of 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.

New development or redevelopment projects of an automotive repair shop 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.

Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas.

PART F - Select the appropriate category based on the outcomes of Part C through Part E

1.

The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS

The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance.

The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance.

The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if
the project requires hydromodification plan management.

Name of Owner or Agent Title

Signature Date

Page 4

® VYes

OYes

OYes

O Yes

QOYes
OYes

OYes

@®VYes

ONo

®No

® No

® No

@® No
® No

®No

ONo

Visit our web site: sandiego.gov/dsd.

Upon request, this information is available in alternative formats for persons with disabilities.

DS-560 (09-21)


https://sandiego.gov/dsd

Project Name: Southwest Village Vesting Tentative Map (VIM)

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Applicability of Permanent, Post-Construction

Storm Water BMP Requirements
Project Identification

Project Name: Southwest Village Vesting Tentative Map (VTM)

Permit Application Number: 614791 | Date: 4/28/2023

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 Yes Go to Step 2.
project"? See Section 1.3 of the manual
(Part 1 of Storm Water Standards) for |E|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 Stepl3.
complete Form DS-560, Storm Water D - Stop. Standard Project

Requirements Applicability Checklist. requirements apply. Provide

discussion and list any additional
requirements below.

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

9 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-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.
[D]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 es 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.

|E|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:

Step 5. Does protection of critical coarse es 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:

10 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VTM)

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.

This project is not HMP exempt.

11 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VTM)

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Site Information Checklist
For PDPs
Project Summary Information

Form |-3B

Project Name
Southwest Village Vesting Tentative Map (VTM)

Project Address

Assessor's Parcel Number(s) (APN(s))
645-061-04, 645-061-06 through -09

Permit Application Number
614791

Project Watershed Select One:
[O]San Dieguito River

[ClPenasquitos
[dMission Bay
[OlSan Diego River
[clsan Diego Bay
Tijuana River

Hydrologic subarea name with Numeric

Identifier up to two decimal places (9XX.XX) 911.11, San Ysidro

Project Area

(total area of Assessor's Parcel(s) associated 75.6 Acres (3,296,232 Square Feet)
with the project or total area of the right-of-

way)

Area to be disturbed by the project

(Project Footprint) 1120 Acres (4878026  Square Feet)

Project Proposed Impervious Area
(subset of Project Footprint) 74.1 Acres (3,229,803  Square Feet)

Project Proposed Pervious Area
(subset of Project Footprint) 37.8  Acres (1648223 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 | 66 %
compared to the pre-project condition

13 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-3B Page 2 of 11

Description of Existing Site Condition and Drainage Patterns
Current Status of the Site (select all that apply):
[OJExisting development
[OlPreviously graded but not built out

[OJAgricultural or other non-impervious use

[MlVacant, undeveloped/natural

Description / Additional Information:

The existing site is a mostly flat, undeveloped natural mesa that is adjacent to steep
canyons.

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

[MINon-Vegetated Pervious Areas

[Eimpervious Areas

Description / Additional Information:

The existing land cover includes vegetated and non-vegetated areas, with some
intermittent shacks scattered across the mesa.

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

[OINRCS Type B

[OINRCS Type C

[ZINRCS Type D

Approximate Depth to Groundwater:

[dGroundwater Depth < 5 feet

[0]5 feet < Groundwater Depth < 10 feet

[[110 feet < Groundwater Depth < 20 feet

[dGroundwater Depth > 20 feet

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

[[ISeeps

[CSprings

[Owetlands

[INone

Description / Additional Information:
Moody Canyon Creek is located at the bottom of the steep sloping areas adjacent to the
mesa.
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-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, |dentify 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

The project is defined by six (6) major drainage basins, Basin 100, Basin 200, Basin
300, Basin 400, Basin 500, and Basin 1400. Basin 100 encompasses the most
northern portion of the project site and drains in a westerly direction towards
Moody Canyon Creek and eventually to an existing storm drain system along Enright
Drive. Basin 200 encompasses an area to the southeast of the project site and also
drains in a westerly direction into Moody Canyon Creek which then conveys runoff
towards the same existing storm drain system along Enright Drive. The existing
storm drain system eventually outlets to the Tijuana River, which extends all the way
to the Pacific Ocean within the vicinity of Imperial Beach.

Basin 300 encompasses the northern and eastern portions of the project site and
drains in a northerly direction towards Moody Canyon Creek and eventually to an
existing storm drain system along Enright Drive. Basin 400 and Basin 500
encompass the southern and western portions of the project site and drains in a
westerly direction downhill into a small valley, at which point the runoff is dispersed
in a sheet flow condition over a large, barren area. The drainage along the proposed
Beyer Road, Basin 1400, drains west and will connect to the existing storm drain
system along Enright Drive. The existing storm drain system along Enright Drive
eventually outlets to the Tijuana River, which extends all the way to the Pacific
Ocean within the vicinity of Imperial Beach.

Refer to the report titled, "Drainage Study for Southwest Village Vesting Tentative
Map (VTM)," dated April 28, 2023 (or any revision thereof) for more information
regarding drainage patterns.

15 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form |-3B Page 4 of 11

Description of Proposed Site Development and Drainage Patterns
Project Description / Proposed Land Use and/or Activities:
The proposed project will include a new housing development as well as an on-site
drainage system improvements. Drainage patterns will remain similar to the existing
condition. For more information regarding post-project drainage patterns, refer to
the report titled, "Drainage Study for Southwest Village Vesting Tentative Map
(VTM)," dated April 28, 2023 (or any revision thereof).

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

Impervious features will include detached single-family homes, multi-unit housing
and roads.

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

Does the project include grading and changes to site topography?

[@Yes
[No

Description / Additional Information:

The project includes grading in order to make the project feasible. In short, area is
diverted away from the San Ysidro Landslide Complex to the west and towards the
existing Storm Drain system in Beyer Blvd. Discharges into Moody Canyon upstream
of the project POC 1 and 2 remain similar to existing conditions.
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-3B Page 5 of 11

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

[7]Yes
E|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:

An on-site storm drain system is being proposed in order to convey storm water
runoff from the project into one of the four (4) proposed permanent structural
pollutant control and detention BMPs prior to discharging into one of the project's
six (3) Points of Compliance (POCs). POC 1 is located at the bottom of a tributary
canyon to Moody Canyon Creek near the north-western corner of the project site.
POC 2 is located at the bottom of a separate tributary canyon to Moody Canyon
Creek located near the south-western corner of the project site. POC M.C. for Beyer
Blvd is located at the connection of the proposed roadway with existing
improvements on Enright Drive. More information regarding the proposed storm
water conveyance system is provided within the project's drainage study.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form |-3B Page 6 of 11

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

[v]Onsite storm drain inlets

[interior floor drains and elevator shaft sump pumps

[Qinterior parking garages

[ONeed for future indoor & structural pest control
[v]Landscape/outdoor pesticide use

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

[7]Refuse areas

[industrial processes

[JOutdoor storage of equipment or materials

[Ivehicle and equipment cleaning

[Jvehicle/equipment repair and maintenance

[JFuel dispensing areas

[Loading docks

[JFire sprinkler test water

[OMiscellaneous drain or wash water

[v]Plazas, sidewalks, and parking lots

Description/Additional Information:

18 The City of San Diego | Storm Water Standards
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form |-3B Page 7 of 11

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)

The project has three (3) discharge points of compliance (POCs). POC 1: Existing tributary canyon
to Moody Canyon Creek located at the northwest corner of the project site. Storm water runoff
from POC 1 is discharged into the canyon via a proposed 24-inch RCP. POC 2: Existing tributary
canyon to Moody Canyon Creek located at the southeast corner of the project site. Storm water
runoff from POC 2 is discharged into the canyon via a proposed 54-inch RCP. Beyer Blvd's POC,
POC-MC, is located at the connection with existing improvements on Enright Drive. Storm water
runoff at this POC will be discharge through a 54-inch RCP. Storm water runoff from the project is
ultimately discharged into the Pacific Ocean via the Tijuana River.

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

Moody Canyon has the following beneficial uses associated with it: IND, REC1, REC2,
WARM and WILD.

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project
discharge locations
No ASBS receiving waters exist downstream of the project discharge locations.

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

The distance from the project outfalls to the Pacific Ocean is approximately 6 miles. The
Tijuana River, which ultimately conveys runoff from the project site to the Pacific Ocean,
is classified as an Environmentally Sensitive Area.

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

N/A
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-3B Page 8 of 11

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

TMDLs/WQIP Highest Priority

303(d) Impaired Water Body Pollutant(s)/Stressor(s) (Refer to Pollutant (Refer to Table 1-4 in

(Refer to Appendix K) Appendix K) Chapter 1)
le uana River Eutrophic, Indicator Bacteria, Low Dissolved Oxygen Sedimentation/Siltation SIIV:att\r"V:Sther); and Turbidity (wet
Tijuana River Pesticides, Phosphorus, Sedimentation/Siltation, Selenium Sedimentation/Siltation me;t\rl]vsgther); and Turbidity (wet
TIJU ana River Solids, Surfactants (MBAS), Sayén,t\‘hetic Organics, Total Nitrogen Sedimentation/Siltation w;t\r:]v:gther); and Turbidity (wet
Tijuana River Toxicity, Trace Elements, Tragh | Scimenatorsitaton twetuestnen: and Turidty (wet

Eutrophic, Indicator Bacteria, Lead, Low Dissolved Oxygen

Tijuana River Estuary
Tijuana River Estuary Nickel, Pesticides, Thallium, Trash, Turbidity

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 Anticipated from the | Also a Receiving Water

Pollutant . . . A
Project Site Project Site Pollutant of Concern

Sediment

Nutrients
Heavy Metals

Organic Compounds

Trash & Debris
Oxygen Demanding
Substances

Oil & Grease

Bacteria & Viruses

(I /SN
RN § BOORE
(N O 0

Pesticides
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Project Name: Southwest Village Vesting Tentative Map (VITM)

Form |-3B Page 9 of 11

Hydromodification Management Requirements

Do hydromodification management requirements apply (see Section 1.6)?

[“lves, hydromodification management flow control structural BMPs required.

[O]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.

ElNo, 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.
[0]No, 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):

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?

M]Yes

[ONo

Discussion / Additional Information:

Based upon mapping, it appears that potential CCSYAs exist within a portion of the project
footprint. This may require further evaluation during the entitlement phase (if required), or
alternatively during final engineering. This has included a project-specific Geomorphic
Landscape Unit (GLU) analysis and/or a no net impact analysis.

Our project site is located at the top of a flat mesa where no upstream area is impeded by our
project location. The potential CCSYAs mapping shows areas that are located predominantly on

the perimeter of our project site.
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-3B Page 10 of 11

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.
The project has three (3) discharge points of compliance (POCs).
POC 1: Existing tributary canyon to Moody Canyon Creek located at the northwest
corner of the project site. Storm water runoff from POC 1 is discharged into the
canyon via a proposed 24-inch RCP. HMP is required for runoff discharged to POC 1.
POC 2: Existing tributary canyon to Moody Canyon Creek located at the southeast
corner of the project site. Storm water runoff from POC 2 is discharged into the
canyon via a proposed 54-inch RCP. HMP is required for runoff discharged to POC 2.
POC-MC: Existing 54-inch storm drain backbone for Beyer Blvd. All storm water from
Basins 100, 200, 300, and 1400, ultimately reaches this point.

Storm water runoff from the project is ultimately discharged into the Pacific Ocean
via the Tijuana River.

Has a geomorphic assessment been performed for the receiving channel(s)?
OlNo, the low flow threshold is 0.1Q, (default low flow threshold)
es, the result is the low flow threshold is 0.1Q,
es, the result is the low flow threshold is 0.3Q,
%es, the result is the low flow threshold is 0.5Q>»
If a geomorphic assessment has been performed, provide title, date, and preparer:
A geomorphic channel assessment has been prepared, and is included in
Attachment 2c.

Discussion / Additional Information: (optional)

The project will use a different low flow threshold depending on the POC. POCs 1 & 2
use 0.1Q2. POC M.C. uses 0.5Q2. The higher low flow threshold is warranted because
downstream of POC M.C. flows continue through hardened conveyance systems before
discharge into Tijuana Esturary.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form |-3B Page 11 of 11

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

Optional Additional Information or Continuation of Previous Sections As Needed

This space provided for additional information or continuation of information from previous
sections as needed.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

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.

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 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 [Z]Yes [[CINo [[T]N/A

Discussion / justification if 4.2.1 not implemented:

4.2.2 Storm Drain Stenciling or Signage | [@]ves | [O]No ||E N/A

Discussion / justification if 4.2.2 not implemented:

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run- [OYes |[DNo |[{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 E|Yes |'_E||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 EYes E No E N/A
Wind Dispersal

Discussion / justification if 4.2.5 not implemented:
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Form |-4B Page 2 of 2
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 [@Yes [DNo [ON/A
Interior floor drains and elevator shaft sump pumps [O]Yes No [&N/A
Interior parking garages @Yes No N/A
Need for future indoor & structural pest control [O]Yes No [ N/A
Landscape/Outdoor Pesticide Use [@]Yes No [ON/A
Pools, spas, ponds, decorative fountains, and other water features @Yes E No @ N/A
Food service [OYes [ONo [@N/A
Refuse areas [@Yes [ONo [ON/A
Industrial processes [Oyes [ONo N/A
Outdoor storage of equipment or materials [O]Yes No N/A
Vehicle/Equipment Repair and Maintenance [O]Yes No N/A
Fuel Dispensing Areas [OjYes No N/A
Loading Docks [O]Yes No [ N/A
Fire Sprinkler Test Water [Oyes [ONo [ZN/A
Miscellaneous Drain or Wash Water [OYes [ONo N/A
Plazas, sidewalks, and parking lots [EYes [ONo [ON/A
SC-6A: Large Trash Generating Facilities [OYes [ONo [ZN/A
SC-6B: Animal Facilities [OYes [DNo [EN/A
SC-6C: Plant Nurseries and Garden Centers [O]Yes No [ N/A
SC-6D: Automotive Facilities [O]Yes No 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: Southwest Village Vesting Tentative Map (VTM)

Site Design BMP Checklist

Form I-5B

for PDPs
Site Design BMPs
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 [d]Yes ||E|No ||E|N/A

Discussion / justification if 4.3.1 not implemented:

1-1  Are existing natural drainage pathways and hydrologic Yes @No @N/A
features mapped on the site map?
1-2  Are trees implemented? If yes, are they shown on the site | [ Yes No |[gn/A
map?
1-3  Implemented trees meet the design criteria in 4.3.1 Fact |[OYes |[@No |[ON/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? [dYes [[DNo |[[ON/A
Discussion / justification if 4.3.2 not implemented:
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form I-5B Page 2 of 4

Site Design Requirement Applied?
4.3.3 Minimize Impervious Area [\ VYes ||E|No ||E|N/A
Discussion / justification if 4.3.3 not implemented:

4.3.4 Minimize Soil Compaction |Yes ||E|No ||E|N/A
Discussion / justification if 4.3.4 not implemented:

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

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

5-2  Does the pervious area satisfy the design criteria in 4.3.5 Fact | [Z]Yes |[[ONo |[[ON/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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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form I-5B Page 3 of 4

Site Desigh Requirement Applied?

4.3.6 Runoff Collection [OYes | [ONo | N/A
Discussion / justification if 4.3.6 not implemented:

6a-1 Are green roofs implemented in accordance with design |[O]ves |[OJNo |[@]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 N/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 Landigcaping with Native or Drought Tolerant Species Yes @ No @ N/A
Discussion / justification if 4.3.7 not implemented:

4.3.8 Harvest and Use Precipitation | [Oves | [O|No | [@]N/A

Discussion / justification if 4.3.8 not implemented:
Harvest and Use was determined to be infeasible per worksheet I-7.

8-1 Are rain barrels implemented in accordance with design |[O]Yes |[@No [ON/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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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form I-5B Page 4 of 4

Insert Site Map with all site design BMPs identified:

[See DMA Exhibit in Attachment 1A |
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Project Name: Southwest Village Vesting Tentative Map (VTM)

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.

Harvest and Use was deemed to be infeasible at the project site, therefore, the next
step was to determine the feasibility of infiltration at the site. At this preliminary
stage, no geotechnical investigation has been conducted. Based upon the Type "D"
soils present at the site, and the proximity of the project to known landslide zones, it
has been assumed that the project will be in a "No Infiltration" condition. It was
determined that the use of biofiltration basins (BF-1) would be feasible for POC-MC
along Beyer Blvd, but due to site constraints this same approach would be infeasible
for Basins 100, 200, and 300, therefore a combination of subterranean detention
vaults (for hydromodification management) and Modular Wetland Systems (for
pollutant control) are being proposed at those locations. At all locations using
detention vaults runoff will first be directed towards a hydrodynamic separator
device for compliance with the new state trash amendment. After passing through
the hydrodynamic separator, the vault will provide hydromodification management
and flood control. Low flows will be directed from the vault to a downstream
Modular Wetland System (MWS) for pollutant control prior to being discharged via a
single outfall at the applicable POC. POCs 1 & 2 are located at the bottom of separate
tributary canyons to Moody Canyon Creek.

(Continue on page 2 as necessary.)
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form I-6 Page 2 of 10

(Continued from page 1)

Outflows from BMP 3 will discharge into the proposed backbone Storm Drain along
Beyer Blvd. While atypical, the mingling of clean and untreated flows was deemed to
be the best option considering difficulties maintaining a very inaccessible storm
drain outfall in Moody Canyon and the environmental impacts resulting from its
construction. Meetings with the City of San Diego Department of Development
services have supported this approach. All HMP and Pollutant control analysis
considers the effect of having BMP 3 and 14 in series.

Considering retention volume requirements, dispersion areas have been
documented and address somewhat regionally to take advantage of using HOA lots
and multi-use areas. In this way, more effective enforcement of the dispersion area
into perpetuity can be ensured.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

FormI-6 Page 3 of 10 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No.1
Construction Plan Sheet No.

Type of Structural BMP:

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

ElRetention by infiltration basin (INF-1)

@Retention 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)

|E|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:
|E|Po||utant control only

@Hydromodiﬁcation 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?
Provide name and contact information for the
party responsible to sign BMP verification form

Rick Engineering Company

DS-563
, i ) HOA
Who will be the final owner of this BMP?
HOA
Who will maintain this BMP into perpetuity?
What is the funding mechanism for HOA

maintenance?

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



Project Name: Southwest Village Vesting Tentative Map (VTM)

FormI-6 Page 4 of 10 (Copy as many as needed)

Structural BMP ID No. 1

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

At POC-1 runoff will first be directed by on-site conveyance systems towards a
hydrodynamic separator device for compliance with the new state trash
amendment. After passing through the hydrodynamic separator, the runoff will
enter a detention vault for the purpose of hydromodification management and
flood control. Low flows will be directed from the vault to a downstream Modular
Wetland System (MWS) for pollutant control prior to being discharged via a single
outfall at POC-1. High flows will bypass the MWS and be conveyed directly to the
single outfall.

Note: The footprint of the underground vault shown on the tentative map
drawings/plans might fluctuate slightly from what is shown on the Drainage
Management Area (DMA) Exhibit located in Attachment 1A. However, the supporting
calculations were checked to ensure that the provided volume of the proposed vault
is greater than the required volume for the purpose of preliminary engineering
design approval. Additional refinement to the layout and final configuration of the
proposed underground vault will be made during final engineering.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form -6 Page 5 of 10 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No. 2
Construction Plan Sheet No.

Type of Structural BMP:

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

ElRetention by infiltration basin (INF-1)

@Retention 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)

|E|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:
|E|Po||utant control only

@Hydromodiﬁcation 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?
Provide name and contact information for the
party responsible to sign BMP verification form

Rick Engineering Company

DS-563
, i ) HOA
Who will be the final owner of this BMP?
HOA
Who will maintain this BMP into perpetuity?
What is the funding mechanism for HOA

maintenance?
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Project Name: Southwest Village Vesting Tentative Map (VTM)

FormI-6 Page 6 of 10 (Copy as many as needed)

Structural BMP ID No. 2

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

At POC-2 runoff will first be directed by on-site conveyance systems towards a
hydrodynamic separator device for compliance with the new state trash
amendment. After passing through the hydrodynamic separator, the runoff will
enter a detention vault for the purpose of hydromodification management and
flood control. Low flows will be directed from the vault to a downstream Modular
Wetland System (MWS) for pollutant control prior to being discharged via a single
outfall at POC-2. High flows will bypass the MWS and be conveyed directly to the
single outfall.

Note: The footprint of the underground vault shown on the tentative map
drawings/plans might fluctuate slightly from what is shown on the Drainage
Management Area (DMA) Exhibit located in Attachment 1A. However, the supporting
calculations were checked to ensure that the provided volume of the proposed vault
is greater than the required volume for the purpose of preliminary engineering
design approval. Additional refinement to the layout and final configuration of the
proposed underground vault will be made during final engineering.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

FormI-6 Page 7 of 10 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No.3
Construction Plan Sheet No.

Type of Structural BMP:

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

ElRetention by infiltration basin (INF-1)

@Retention 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)

|E|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:
|E|Po||utant control only

@Hydromodiﬁcation 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?
Provide name and contact information for the
party responsible to sign BMP verification form

Rick Engineering Company

DS-563
, i ) HOA
Who will be the final owner of this BMP?
HOA
Who will maintain this BMP into perpetuity?
What is the funding mechanism for HOA

maintenance?
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Form -6 Page 8 of 10 (Copy as many as needed)

Structural BMP ID No. 3

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

For DMA 3 runoff will first be directed by on-site conveyance systems towards a
hydrodynamic separator device for compliance with the new state trash
amendment. After passing through the hydrodynamic separator, the runoff will
enter a detention vault for the purpose of hydromodification management and
flood control. Low flows will be directed from the vault to a downstream Modular
Wetland System (MWS) for pollutant control prior to being discharged to the
backbone storm drain on Beyer Blvd.

Note: The footprint of the underground vault shown on the tentative map
drawings/plans might fluctuate slightly from what is shown on the Drainage
Management Area (DMA) Exhibit located in Attachment 1A. However, the supporting
calculations were checked to ensure that the provided volume of the proposed vault
is greater than the required volume for the purpose of preliminary engineering
design approval. Additional refinement to the layout and final configuration of the
proposed underground vault will be made during final engineering.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

FormI-6 Page 9 of 10 (Copy as many as needed)

Structural BMP Summary Information

Structural BMP ID No. 14
Construction Plan Sheet No.

Type of Structural BMP:

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

ElRetention by infiltration basin (INF-1)

@Retention 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)

|E|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:
|E|Po||utant control only

@Hydromodiﬁcation 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?
Provide name and contact information for the
party responsible to sign BMP verification form
DS-563

Rick Engineering Company

, ] ) City of San Diego
Who will be the final owner of this BMP?

. L _ . City of San Diego
Who will maintain this BMP into perpetuity?

What is the funding mechanism for City of San Diego
maintenance?
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Attachment 1
Backup For PDP Pollutant
Control BMPs

This is the cover sheet for Attachment 1.
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Project Name: Southwest Village Vesting Tentative Map (VITM)

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
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Project Name: Southwest Village Vesting Tentative Map (VTM)

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

The DMA Exhibit must identify:

N NSNKREKEEEKINKEIK

N

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)
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15013C
3/1/2022

TABULAR SUMMARY OF DMAs, SOUTHWEST VILLAGE

SUMMARY OF DMA INFORMATION (MUST MATCH PROJECT DESCRIPTION AND SWQMP NARRATIVE

TOTAL
IMPERVIOUS
AREA (ACRES)

AREA WEIGHTED
RUNOFF
COEFFICIENT

TOTAL DCV
(CUBIC FEET)

TOTAL AREA
TREATED (ACRES)

TOTAL DMA

NOOFTRADDMA | cor' rcres)

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydrology\RationalMethod\15013_DRN_HMP_WQ.xIsx

AREA IMPERVIOUS AREA WEIGHTED | DCV (Cubic POLLUTANT DRAINS TO
DMA ID IMPERVI H TREATED BY
(ACRES) AREA (ACRES) % ous SG RUNOFF FACTOR Feet) CONTROL TYPE (POCID)

Basin 100

1 5.9 4.4 75% D 0.75 7567 BMP 1 VAULT/MWS 1
Basin 200

2 22.5 16.9 75% D 0.75 28802 BMP 2 VAULT/MWS 2
BASIN 300

3 36.8 27.6 75% D 0.75 47083 BMP 3 VAULT/MWS MC
BASIN 1400

14 12.6 10.1 80% D 0.78 16790 BMP 14 BIOFILTRATION MC

14-SM 24.8 0.0 0% D 0.30 12676 N/A N/A MC

NO. OF POCS






Southwest Village
15013C-VTM
3/4/2022

POLLUTANT CONTROL WORKSHEETS
& ADDITIONAL BACKUP
FOR
BMP 1
Vault to Modular Wetlands

BMP Cross Section and Outlet Works Detail

2. B-5.2 —Sizing Method for Volume Retention Criteria

w

N o v &

B-5.5 — Optimized Biofiltration Bmp Footprint When Downstream Of A
Storage Vault

B-5.6 — Volume Retention For No Infiltration Condition

MWS Flow Based Sizing Worksheet

Rating And Storage Curve

Drawdown Calculation
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Project Name

bl Southwest Village - VTM
SAN DIEGO)
- - 0 T= BMP ID BMP 1 - Vault to MWS
Sizing Method for Volume Retention Criteria Worksheet B.5 2

1 |Areadraining to the BMP 257,807 sq. ft.

2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75

3 |85™ percentile 24-hour rainfall depth 0.47 inches

4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 7573 cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0 in/hr.
NRCS Type C soils enter 0.30
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

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)

8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o

. (o]

When Line 7 < 0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =

9 |[0.0000013 x Line 83 - 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] 174 cu. ft.
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Project Name

Southwest Village - VTM

BMP ID
Optimized Biofiltration BMP Footprint when

BMP 1 - Vault to MWS

Worksheet B.5-5

Downstream of a Storage Unit

1 |Area draining to the storage unit and biofiltration BMP 257,807 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
Effective impervious area draining to the storage unit and biofiltration BMP . N f
3 [Line 1 x Line 2] 9335325 5q- I
4 |Remaining DCV after implementing retention BMPs 7573 cu. ft.
5 |Design infiltration rate (measured infiltration rate / 2) 0 ft./hr.
6 Media thickness [1.5 feet minimum], also add mulch layer and washed ASTM 33 0 ft
fine aggregate sand thickness to this line for sizing calculations ’
Media filtration rate to be used for sizing (0.42 ft/hr. with no outlet control; if oL ft./h
7 the filtration rate is controlled by the outlet use the outlet controlled rate) 4 /0.
8 [Media retained pore space 0.05 in/in
Storage Unit Requirement
Drawdown time of the storage unit, minimum(from the elevation that bypasses 50,02 hour
9 the biofiltration BMP, overflow elevation) 9 ours
10 Storage required to achieve greater than 92 percent capture 11 fracti
(see Table B.5-5) 147333333 raction
11 [Storage required in cubic feet (Line 4 x Line 10) 8688.847837 |cu.ft.
- Storage provided in the design, minimum(from the elevation that bypasses the 10 f
biofiltration BMP, overflow elevation) 939 cu. It
13 |Is Line 12 2 Line 11? Storage Requirement is Met
Criteria 1: BMP Footprint Biofiltration Capacity
Peak flow from the storage unit to the biofiltration BMP (using the elevation
14 0.19 cfs
used to evaluate the percent capture)
15 |Required biofiltration footprint [(3,600 x Line 14)/Line 7] 1629 sq. ft.
Criteria 2: Alternative Minimum Sizing Factor (Clogging)
16 Alternative Minimum Footprint Sizing Factor 0.0180072 fraction
[Line 11 of Worksheet B.5-4] SR
17 |Required biofiltration footprint [Line 3 x Line 16] 3656 sq. ft.
Criteria 3: Retention requirement [Not applicable for No Infiltration Condition]
18 [Retention Target (Line 10 in Worksheet B.5-2) cu. ft.
19 [Average discharge rate from the storage unit to the biofiltration BMP cfs
20 Depth retained in the optimized biofiltration BMP R f
{Line 6 x Line 8} + {[(Line 4)/(2400 x Line 19)] x Line 5}
21 [Required optimized biofiltration footprint (Line 18/Line 20) 0 sq. ft.
Optimized Biofiltration Footprint
22 |Optimized biofiltration footprint, maximum(Line 15, Line 17, Line 21) 3656 | sq. ft.

2/28/2022
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. Southwest Village - VTM
Project Name 8

BMP 1 - Vault to MWS
BMP ID

Volume Retention for No Infiltration Condition Worksheet B.5 6

1 Area draining to the biofiltration BMP 257,807 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.75
3 Effective impervious area draining to the BMP [Line 1x Line 2] 193355 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 5801 sq. ft.
5 Biofiltration BMP Footprint (o] sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and 801
SD-F Fact Sheet (sq. ft.) 5
7 Impervious area draining to the landscape area (sq. ft.) 8701.5
Impervious to Pervious Area ratio
8 . . 1.50 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area go1 o o o o
9 If (Line 8 >1.5, Line 6, Line 7/1.5] >
10 Sum of Landscape area [sum of Line 9 Id’s 1to 5] 5801 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 5801 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Iandscaping 1
3 [Line 11/Line 4]
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 174 cu. ft.
Volume retention required from other site design BMPs
15 X X 0 cu. ft.
[(1-Line 13) x Line 14]
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 2 Line 15? | Volume Retention Performance Standard is Met
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MWS Linear | Sizing Options

Flow Based Sizing

The MWS Linear can be used in stand alone applications to
meet treatment flow requirements. Since the MWS Linear is
the only biofiltration system that can accept inflow pipes
several feet below the surface it can be used not only in
decentralized design applications but also as a large central
end-of-the-line application for maximum feasibility.

Model # Dirmensions WetlandMEDIA Surface Treatment Flow
Area Rate (cfs)
MWS-L-4-4 4" x 4' 23 sq. ft. 0.052
MWS-L-4-6 4'x6' 32 sq. ft. 0.073
MWS-L-4-8 4"'x 8 50 sg. ft. 0.115
MWS-L-4-13 4"x 13’ 63 sq. ft. 0.144
MWS-L-4-15 4"x 15' 76 sq. ft. 0.175
MWS-L-4-17 4" x 17 90 sq. ft. 0.206
MWS-L-4-19 4"'x 19’ 103 sq. ft. 0.237
MWS-L-4-21 4" x 21" 117 sq. ft. 0.268
MWS-L-6-8 7 x9 64 sq. ft. 0.147
MWS-L-8-8 8 x 8 100 sq. ft. 0.230
MWS-L-8-12 8 x 12’ 151 sq. ft. 0.346
MWS-L-8-16 8 x 16 201 sq. ft. 0.462
MWS-L-8-20 9" x21' 252 sq. ft. 0.577
MWS-L-8-24 9'x 25 302 sq. ft. 0.693

MWS-L-8-8 HAS BEEN SELECTED FOR BMP 1B DESIGN. THE
MAXIMUM TREATMENT FLOW RATE OF 0.230 CFS IS
GREATER THAN 0.19 CFS, THE MAXIMUM REGULATED
OUTFLOW FROM THE STORM TRAP UNIT 1A.




Southwest Village

Draw Down Times

Bottom Basin

Top Elevation

DrawDown (hr)

wa

0.00

3.50

20.92

HMP

0.00

5.65

23.72

15013C
2/28/2022
CALCULATED
STORAGE DISCHARGE DRAWDOWN TIME
Incremental |Cumulative
storage storage Incremental |Cumulative
volume volume Total Flow Drawdown (Drawdown
h (ft) (ft3) (ft3) (cfs) Time (hr) Time (hr)
0.000 0 0 0.089 0.00 0.00
0.050 12 12 0.091 0.04 0.04
0.100 35 47 0.093 0.11 0.14
0.150 59 106 0.096 0.17 0.32
0.200 82 188 0.098 0.24 0.55
0.250 106 294 0.100 0.30 0.85
0.300 129 423 0.102 0.36 1.20
0.350 153 576 0.104 0.41 1.62
3.250 165 10,117 0.189 0.24 19.72
3.300 165 10,281 0.190 0.24 19.97
3.350 165 10,446 0.191 0.24 20.21
3.400 164 10,610 0.192 0.24 20.45
3.450 165 10,775 0.193 0.24 20.68
3.500 165 10,939 0.194 0.24 20.92
3.550 165 11,104 0.204 0.23 21.15
3.600 165 11,268 0.220 0.22 21.36
3.650 164 11,433 0.241 0.20 21.56
5.200 165 16,532 1.367 0.03 23.43
5.250 165 16,697 1.387 0.03 23.47
5.300 165 16,861 1.407 0.03 23.50
5.350 165 17,026 1.427 0.03 23.53
5.400 165 17,190 1.447 0.03 23.56
5.450 165 17,355 1.466 0.03 23.59
5.500 164 17,519 1.485 0.03 23.63
5.550 164 17,684 1.503 0.03 23.66
5.600 165 17,848 1.522 0.03 23.69
5.650 165 18,013 1.540 0.03 23.72




Southwest Village
15013C

2/28/2022
BMP Rating and Storage Table
STAGE STORAGE DISCHARGE
h () h (ft) Incremental Cumulative Low-flow Orifice | Mid-flow Orifice | Primary Overflow Total Flow
3 storage volume | storage volume 1.875" 6" 24" RCP
Above Underdrain Above BB 3 3 (cfs)
(ft°) (ft°) (cfs) (cfs) (cfs)

0.00 0.00 0 0 0.089 0.000 0.000 0.089
0.05 0.05 12 12 0.091 0.000 0.000 0.091
0.10 0.10 35 47 0.093 0.000 0.000 0.093
0.15 0.15 59 106 0.096 0.000 0.000 0.096
0.20 0.20 82 188 0.098 0.000 0.000 0.098
0.25 0.25 106 294 0.100 0.000 0.000 0.100
0.30 0.30 129 423 0.102 0.000 0.000 0.102
0.35 0.35 153 576 0.104 0.000 0.000 0.104
0.40 0.40 165 740 0.106 0.000 0.000 0.106
0.45 0.45 165 905 0.108 0.000 0.000 0.108
0.50 0.50 165 1,069 0.110 0.000 0.000 0.110
5.00 5.00 165 15,874 0.225 1.057 0.000 1.282
5.05 5.05 165 16,039 0.226 1.078 0.000 1.304
5.10 5.10 165 16,203 0.227 1.098 0.000 1.325
5.15 5.15 165 16,368 0.228 1.119 0.000 1.346
5.20 5.20 165 16,532 0.228 1.138 0.000 1.367
5.25 5.25 165 16,697 0.229 1.158 0.000 1.387
5.30 5.30 165 16,861 0.230 1.177 0.000 1.407
5.35 5.35 165 17,026 0.231 1.196 0.000 1.427
5.40 5.40 165 17,190 0.232 1.214 0.000 1.447
5.45 5.45 165 17,355 0.233 1.233 0.000 1.466
5.50 5.50 164 17,519 0.234 1.251 0.000 1.485
5.55 5.55 164 17,684 0.235 1.268 0.000 1.503
5.60 5.60 165 17,848 0.236 1.286 0.000 1.522
5.65 5.65 165 18,013 0.237 1.303 0.000 1.540
5.70 5.70 165 18,177 0.238 1.320 0.031 1.589
5.75 5.75 164 18,342 0.238 1.337 0.136 1.711
5.80 5.80 164 18,506 0.239 1.354 0.281 1.874
5.85 5.85 165 18,671 0.240 1.370 0.458 2.069
5.90 5.90 165 18,835 0.241 1.386 0.662 2.289
5.95 5.95 165 19,000 0.242 1.402 0.889 2.533
6.00 6.00 164 19,164 0.243 1.418 1.137 2.798

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\BMP_RC_SC.xIsx




Southwest Village
15013C-VTM
3/4/2022
POLLUTANT CONTROL WORKSHEETS
FOR
BMP 2

Vault to Modular Wetlands

BMP Cross Section and Outlet Works Detail

2. B-5.2 —Sizing Method for Volume Retention Criteria

w

N o v &

B-5.5 — Optimized Biofiltration Bmp Footprint When Downstream Of A
Storage Vault

B-5.6 — Volume Retention For No Infiltration Condition

MWS Flow Based Sizing Worksheet

Rating And Storage Curve

Drawdown Calculation
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3/1/2022

Project Name

Southwest Village - VTM

SAN DIEGO)J
- - 0 T= BMP ID BMP 2 - Vault to MWS
Sizing Method for Volume Retention Criteria Worksheet B.5 2
1 |Areadraining to the BMP 980,507 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
3 |85 percentile 24-hour rainfall depth 0.47 inches
4, |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 28802 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for (0] in/hr.
NRCS Type C soils enter 0.30
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
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] o in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 3.5 o
. 0
When Line 7 < 0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 |[0.0000013 x Line 83 - 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] 662 cu. ft.

Version 1.0 - June 2017



The City of Proiect N ) §
CAMNI MIEASAA ) roject Name Southwest Village - VTM
G TS BMP ID BMP 2 - Vault to MWS

imi iofil MP F i h
Optimized Biofiltration B ootprint when Worksheet B.5-5

Downstream of a Storage Unit
1 |Area draining to the storage unit and biofiltration BMP 980,507 sq. ft.

2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75

Effective impervious area draining to the storage unit and biofiltration BMP

3 [Line 1x Line 2] 735380.25 sq. ft.
4, |Remaining DCV after implementing retention BMPs 28802 cu. ft.
5 |Design infiltration rate (measured infiltration rate / 2) 0 ft./hr.

Media thickness [1.5 feet minimum], also add mulch layer and washed ASTM 33

6 fine aggregate sand thickness to this line for sizing calculations 0 t
Media filtration rate to be used for sizing (0.42 ft/hr. with no outlet control; if 0L ft./hr
7 |the filtration rate is controlled by the outlet use the outlet controlled rate) 4 M
8 |Media retained pore space 0.05 in/in
Storage Unit Requirement
Drawdown time of the storage unit, minimum(from the elevation that bypasses
9 24 hours

the biofiltration BMP, overflow elevation)

Storage required to achieve greater than 92 percent capture )
10 1.25 fraction
(see Table B.5-5)

11 |Storage required in cubic feet (Line 4 x Line 10) 36002.99141 |cu. ft.

Storage provided in the design, minimum(from the elevation that bypasses the

12 biofiltration BMP, overflow elevation) 38852 cu. ft.

13 |Is Line 12 2 Line 11? Storage Requirement is Met

Criteria 1: BMP Footprint Biofiltration Capacity

Peak flow from the storage unit to the biofiltration BMP (using the elevation
used to evaluate the percent capture)

15 |Required biofiltration footprint [(3,600 x Line 14)/Line 7] 5314 sq. ft.

Criteria 2: Alternative Minimum Sizing Factor (Clogging)
Alternative Minimum Footprint S1zing Factor

14 0.62 cfs

16 [Line 11 of Worksheet B.5-4] 00189072 fraction
17 [Required biofiltration footprint [Line 3 x Line 16] 13904 sq. ft.
Criteria 3: Retention requirement [Not applicable for No Infiltration Condition]
18 |Retention Target (Line 10 in Worksheet B.5-2) cu. ft.
19 |Average discharge rate from the storage unit to the biofiltration BMP cfs
20 Depth retained in the optimized biofiltration BMP R t
{Line 6 x Line 8} + {[(Line 4)/(2400 x Line 19)] x Line 5}

21 |Required optimized biofiltration footprint (Line 18/Line 20) 0 sq. ft.
Optimized Biofiltration Footprint

22 |Optimized biofiltration footprint, maximum(Line 15, Line 17, Line 21) 13904 | sq. ft.

3/1/2022 Version 1.0 - June 2017



3/1/2022

Project

Name

Southwest Village - VTM

BMP ID

Volume Retention for No Infiltration Condition Worksheet B.5 6

BMP 2 - Vault to MWS

1 Area draining to the biofiltration BMP 980,507 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 735380 sq. ft.
A Required area for Evapotranspiration [Line 3 x 0.03] 22061 sq. ft.
5 Biofiltration BMP Footprint (0] sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and 22100
SD-F Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 33150
Impervious to Pervious Area ratio
8 . . 1.50 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 22100 o 0 o 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1to 5] 22100 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 22100 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
' Fraction of the performance standard met through the BMP footprint and/or landscaping X
: [Line 11/Line 4]
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 662 cu. ft.
Volume retention required from other site design BMPs
15 . . 0 cu. ft.
[(1-Line 13) x Line 14]
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
A cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels
etc.). [sum of Line 16 Credits for Id’s 1to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



MWS Linear | Sizing Options

Flow Based Sizing

The MWS Linear can be used in stand alone applications to
meet treatment flow requirements. Since the MWS Linear is
the only biofiltration system that can accept inflow pipes
several feet below the surface it can be used not only in
decentralized design applications but also as a large central
end-of-the-line application for maximum feasibility.

MWS-L-4-4 4'x 4 23 sq. ft. 0.052
MWS-L-4-6 4'x6' 32 sq. ft. 0.073
MWS-L-4-8 4'x 8 50 sq. ft. 0.115
MWS-L-4-13 4'x 13’ 63 sq. ft. 0.144
MWS-L-4-15 4'x 15’ 76 sq. ft. 0.175
MWS-L-4-17 4'x 17 90 sq. ft. 0.206
MWS-L-4-19 4'x 19 103 sq. ft. 0.237
MWS-L-4-21 4'x 21 117 sq. ft. 0.268
MWS-L-6-8 7 x9 64 sq. ft. 0.147
MWS-L-8-8 8 x & 100 sq. ft. 0.230
MWS-L-8-12 8 x 12 151 sq. ft. 0.346
MWS-L-8-16 8 x 16 201 sq. ft. 0.462
MWS-L-8-20 9" x 21 252 sq. ft. 0.577
MWS-L-8-24 9" x 25’ 302 sq. ft. 0.693

MWS-L-8-24 HAS BEEN SELECTED FOR BMP 1B DESIGN. THE
MAXIMUM TREATMENT FLOW RATE OF 0.69 CFS IS
GREATER THAN 0.62 CFS, THE MAXIMUM REGULATED
OUTFLOW FROM THE STORM TRAP UNIT 1A.




Southwest Village

Draw Down Times

Bottom Basin

Top Elevation

DrawDown (hr)

wa

0.00

5.00

23.99

HMP

0.00

7.50

26.96

15013C
2/28/2022
CALCULATED
STORAGE DISCHARGE DRAWDOWN TIME
Incremental |Cumulative
storage storage Incremental |Cumulative
volume volume Total Flow Drawdown (Drawdown
h (ft) (ft3) (ft3) (cfs) Time (hr) Time (hr)
0.000 0 0 0.239 0.00 0.00
0.050 16 16 0.246 0.02 0.02
0.100 48 63 0.253 0.05 0.07
0.150 79 143 0.259 0.09 0.16
0.200 111 254 0.265 0.12 0.28
0.250 143 397 0.271 0.15 0.42
4.450 416 34,279 0.592 0.20 21.90
4.500 416 34,694 0.594 0.19 22.09
4.550 416 35,110 0.597 0.19 22.29
4.600 416 35,526 0.600 0.19 22.48
4.650 416 35,942 0.603 0.19 22.67
4.700 416 36,357 0.605 0.19 22.86
4.750 416 36,773 0.608 0.19 23.05
4.800 416 37,189 0.611 0.19 23.24
4.850 416 37,605 0.613 0.19 23.43
4.900 416 38,020 0.616 0.19 23.62
4.950 416 38,436 0.619 0.19 23.81
5.000 416 38,852 0.621 0.19 23.99
5.050 416 39,268 0.635 0.18 24.18
5.100 416 39,683 0.658 0.18 24.36
5.150 416 40,099 0.687 0.17 24.53
5.200 416 40,515 0.721 0.16 24.69
5.250 416 40,931 0.759 0.16 24.85
5.300 416 41,346 0.801 0.15 25.00
5.350 416 41,762 0.857 0.14 25.13
5.400 416 42,178 1.076 0.12 25.25
5.450 416 42,594 1.219 0.10 25.35
5.500 416 43,009 1.333 0.09 25.45
5.550 416 43,425 1.432 0.08 25.53
5.600 416 43,841 1.520 0.08 25.61
5.650 416 44,257 1.601 0.07 25.68
5.700 416 44,672 1.675 0.07 25.75
5.750 416 45,088 1.745 0.07 25.82
5.800 416 45,504 1.811 0.06 25.88
5.850 416 45,920 1.873 0.06 25.95




Southwest Village
15013C

2/28/2022
BMP Rating and Storage Table
STAGE STORAGE DISCHARGE
h (ft) h(f) Incremental Cumulative Low-flow Orifice | Mid-flow Orifice | High Flow Outlet | Primary Overflow Total Flow
Above storage volume | storage volume 3.125" 8" 18" RCP 42" RCP

Underdrain Above BB () (7)) (cfs) (cfs) (cfs) (cfs) (cfs)
0.00 0.00 0 0 0.239 0.000 0.000 0.000 0.239
0.05 0.05 16 16 0.246 0.000 0.000 0.000 0.246
0.10 0.10 48 63 0.253 0.000 0.000 0.000 0.253
0.15 0.15 79 143 0.259 0.000 0.000 0.000 0.259
0.20 0.20 111 254 0.265 0.000 0.000 0.000 0.265
0.25 0.25 143 397 0.271 0.000 0.000 0.000 0.271
4.65 4.65 416 35,942 0.603 0.000 0.000 0.000 0.603
4.70 4.70 416 36,357 0.605 0.000 0.000 0.000 0.605
4.75 4.75 416 36,773 0.608 0.000 0.000 0.000 0.608
4.80 4.80 416 37,189 0.611 0.000 0.000 0.000 0.611
4.85 4.85 416 37,605 0.613 0.000 0.000 0.000 0.613
4.90 4.90 416 38,020 0.616 0.000 0.000 0.000 0.616
4.95 4.95 416 38,436 0.619 0.000 0.000 0.000 0.619
5.00 5.00 416 38,852 0.621 0.000 0.000 0.000 0.621
5.05 5.05 416 39,268 0.624 0.011 0.000 0.000 0.635
5.10 5.10 416 39,683 0.627 0.032 0.000 0.000 0.658
5.15 5.15 416 40,099 0.629 0.058 0.000 0.000 0.687
5.20 5.20 416 40,515 0.632 0.089 0.000 0.000 0.721
5.25 5.25 416 40,931 0.634 0.125 0.000 0.000 0.759
5.30 5.30 416 41,346 0.637 0.164 0.000 0.000 0.801
5.35 5.35 416 41,762 0.640 0.217 0.000 0.000 0.857
5.40 5.40 416 42,178 0.642 0.434 0.000 0.000 1.076
5.45 5.45 416 42,594 0.645 0.574 0.000 0.000 1.219
5.50 5.50 416 43,009 0.647 0.686 0.000 0.000 1.333
5.55 5.55 416 43,425 0.650 0.782 0.000 0.000 1.432
5.60 5.60 416 43,841 0.652 0.868 0.000 0.000 1.520
5.65 5.65 416 44,257 0.655 0.946 0.000 0.000 1.601
5.70 5.70 416 44,672 0.657 1.018 0.000 0.000 1.675
5.75 5.75 416 45,088 0.660 1.085 0.000 0.000 1.745
5.80 5.80 416 45,504 0.662 1.148 0.000 0.000 1.811
5.85 5.85 416 45,920 0.665 1.208 0.000 0.000 1.873
5.90 5.90 416 46,335 0.667 1.265 0.000 0.000 1.932
5.95 5.95 416 46,751 0.670 1.320 0.000 0.000 1.990
6.00 6.00 416 47,167 0.672 1.372 0.000 0.000 2.045
6.05 6.05 416 47,583 0.675 1.423 0.025 0.000 2.123
6.10 6.10 416 47,998 0.677 1.472 0.071 0.000 2.220
6.15 6.15 416 48,414 0.679 1.519 0.131 0.000 2.329
6.20 6.20 416 48,830 0.682 1.565 0.201 0.000 2.448
6.25 6.25 416 49,246 0.684 1.609 0.281 0.000 2.575
6.30 6.30 416 49,661 0.687 1.652 0.370 0.000 2.709
6.35 6.35 416 50,077 0.689 1.695 0.466 0.000 2.850
6.40 6.40 416 50,493 0.691 1.736 0.569 0.000 2.997
6.45 6.45 416 50,909 0.694 1.776 0.679 0.000 3.149
6.50 6.50 416 51,324 0.696 1.815 0.795 0.000 3.307

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\BMP_RC_SC.xlsx




Southwest Village
15013C-VTM
3/4/2022

POLLUTANT CONTROL WORKSHEETS AND ADDITIONAL

BACKUP
FOR
BMP 3
Vault to Modular Wetlands

BMP Cross Section and Outlet Works Detail

2. B-5.2 —Sizing Method for Volume Retention Criteria
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N o v A

B-5.5 — Optimized Biofiltration Bmp Footprint When Downstream Of A
Storage Vault

B-5.6 — Volume Retention For No Infiltration Condition

MWS Flow Based Sizing Worksheet

Rating And Storage Curve

Drawdown Calculation
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2/28/2022

Project Name

bl Southwest Village - VTM
SAN DIEGO)
- - 0 T= BMP ID BMP 3 - Vault to MWS
Sizing Method for Volume Retention Criteria Worksheet B.5 2

1 |Areadraining to the BMP 1,602,829 sq. ft.

2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75

3 |85™ percentile 24-hour rainfall depth 0.47 inches

4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 47083 cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0 in/hr.
NRCS Type C soils enter 0.30
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

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)

8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o

. o

When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =

9 [0.0000013 x Line 83 - 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] 1083 cu. ft.

Version 1.0 - June 2017



\ Project Name

Southwest Village - VTM

BMP ID
Optimized Biofiltration BMP Footprint when

Downstream of a Storage Unit

BMP 3 - Vault to MWS

Worksheet B.5-5

1 |Area draining to the storage unit and biofiltration BMP 1,602,829 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
Effective impervious area draining to the storage unit and biofiltration BMP
3 | . 1202121.75 sq. ft.
[Line 1x Line 2]
4 |Remaining DCV after implementing retention BMPs 47083 cu. ft.
5 |Design infiltration rate (measured infiltration rate / 2) 0 ft./hr.
6 Media thickness [1.5 feet minimum)], also add mulch layer and washed ASTM 33 0 f
fine aggregate sand thickness to this line for sizing calculations ’
Media filtration rate to be used for sizing (0.42 ft/hr. with no outlet control; if oL ft./h
7 |the filtration rate is controlled by the outlet use the outlet controlled rate) 4 /AL
8 [Media retained pore space 0.05 in/in
Storage Unit Requirement
Drawdown time of the storage unit, minimum(from the elevation that bypasses 50 hour
9 the biofiltration BMP, overflow elevation) ours
Storage required to achieve greater than 92 percent capture
10 | orage red 8 2P P 1116666667 |fraction
(see Table B.5-5)
11 [Storage required in cubic feet (Line 4 x Line 10) 52576.13043 |cu. ft.
- Storage provided in the design, minimum(from the elevation that bypasses the 6591 f
biofiltration BMP, overflow elevation) 5213 cu. It
13 |Is Line 12 2 Line 11? Storage Requirement is Met
Criteria 1: BMP Footprint Biofiltration Capacity
Peak flow from the storage unit to the biofiltration BMP (using the elevation
14 1.24, cfs
used to evaluate the percent capture)
15 |Required biofiltration footprint [(3,600 x Line 14)/Line 7] 10629 sq. ft.
Criteria 2: Alternative Minimum Sizing Factor (Clogging)
16 Alternative Minimum Footprint Sizing Factor 0.0180072 fraction
[Line 11 of Worksheet B.5-4] S
17 |Required biofiltration footprint [Line 3 x Line 16] 22729 sq. ft.
Criteria 3: Retention requirement [Not applicable for No Infiltration Condition]
18 |Retention Target (Line 10 in Worksheet B.5-2) cu. ft.
19 [Average discharge rate from the storage unit to the biofiltration BMP cfs
20 Depth retained in the optimized biofiltration BMP R f
{Line 6 x Line 8} + {[(Line 4)/(2400 x Line 19)] x Line 5}
21 [Required optimized biofiltration footprint (Line 18/Line 20) 0 sq. ft.
Optimized Biofiltration Footprint
22 |Optimized biofiltration footprint, maximum(Line 15, Line 17, Line 21) 22729 | sq. ft.

2/28/2022

Version 1.0 - June 2017
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. Southwest Village - VTM
Project Name 8

BMP 3 - Vault to MWS

BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5 6
1 Area draining to the biofiltration BMP 1,602,829 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.75
3 Effective impervious area draining to the BMP [Line 1x Line 2] 1202122 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 36064 sq. ft.
5 Biofiltration BMP Footprint (o] sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and 606
SD-F Fact Sheet (sq. ft.) 3 b
7 Impervious area draining to the landscape area (sq. ft.) 54096
Impervious to Pervious Area ratio
8 . . 1.50 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 36064 (o] 0 o] o]
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1to 5] 36064 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 36064 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Iandscaping 1
3 [Line 11/Line 4]
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 1083 cu. ft.
Volume retention required from other site design BMPs
15 . X 0 cu. ft.
[(1-Line 13) x Line 14]
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 IsLine 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



MWS Linear | Sizing Options

Flow Based Sizing

The MWS Linear can be used in stand alone applications to
meet treatment flow requirements. Since the MWS Linear is
the only biofiltration system that can accept inflow pipes
several feet below the surface it can be used not only in
decentralized design applications but also as a large central
end-of-the-line application for maximum feasibility.

Model # Dirmensions WetlandMEDIA Surface Treatment Flow
Area Rate (cfs)
MWS-L-4-4 4" x 4' 23 sq. ft. 0.052
MWS-L-4-6 4"x 6 32 sq. ft. 0.073
MWS-L-4-8 4" x 8 50 sq. ft. 0.115
MWS-L-4-13 4"x 13’ 63 sq. ft. 0.144
MWS-L-4-15 4" x 15’ 76 sq. ft. 0.175
MWS-L-4-17 4" x 17 90 sq. ft. 0.206
MWS-L-4-19 4'x 19 103 sq. ft. 0.237
MWS-L-4-21 4" x 21’ 117 sq. ft. 0.268
MWS-L-6-8 7x9 64 sq. ft. 0.147
MWS-L-8-8 8 x 8 100 sq. ft. 0.230
MWS-L-8-12 8 x 12 151 sq. ft. 0.346
MWS-L-8-16 8 x 16’ 201 sq. ft. 0.462
MWS-L-8-20 9'x 21 252 sq. ft. 0.577
2X|  MWS-L-8-24 9'x 25 302 sq. ft. 0.693

TWO MWS-L-8-24 HAVE BEEN SELECTED FOR BMP 3B
DESIGN. THE MAXIMUM COMBINED TREATMENT FLOW
RATE OF 1.39 CFS IS GREATER THAN 1.24 CFS, THE
MAXIMUM REGULATED OUTFLOW FROM THE STORM TRAP
UNIT 3A.




Southwest Village

Draw Down Times

Bottom Basin

Top Elevation

DrawDown (hr)

waQ

0.00

5.00

20.03

HMP

0.00

8.00

23.20

15013
2/28/2022
CALCULATED
STORAGE DISCHARGE DRAWDOWN TIME
Incremental |Cumulative
storage storage Incremental |Cumulative
volume volume Total Flow Drawdown |Drawdown
h (ft) (ft3) (ft3) (cfs) Time (hr) Time (hr)
0.000 0 0 0.478 0.00 0.00
0.050 24 24 0.492 0.01 0.01
0.100 71 94 0.505 0.04 0.05
0.150 118 212 0.518 0.06 0.12
0.200 165 376 0.531 0.09 0.20
0.250 212 588 0.543 0.11 0.31
0.300 259 846 0.555 0.13 0.44
0.350 306 1,152 0.566 0.15 0.60
0.400 353 1,504 0.578 0.17 0.77
0.450 400 1,904 0.589 0.19 0.96
0.500 447 2,350 0.600 0.21 1.17
0.550 494 2,844 0.611 0.23 1.39
4.300 705 55,343 1.166 0.17 17.75
4.350 705 56,048 1.172 0.17 17.92
4.400 705 56,753 1.177 0.17 18.09
4.450 705 57,458 1.183 0.17 18.25
4.500 705 58,163 1.189 0.17 18.42
4.550 705 58,868 1.194 0.16 18.58
4.600 705 59,573 1.200 0.16 18.74
4.650 705 60,278 1.205 0.16 18.91
4.700 705 60,983 1.211 0.16 19.07
4.750 705 61,688 1.216 0.16 19.23
4.8300 705 62,393 1.221 0.16 19.39
4.850 705 63,098 1.227 0.16 19.55
4.900 705 63,803 1.232 0.16 19.71
4.950 705 64,508 1.237 0.16 19.87
5.000 705 65,213 1.243 0.16 20.03
5.050 705 65,918 1.273 0.16 20.18
5.100 705 66,623 1.324 0.15 20.33
5.150 705 67,328 1.389 0.14 20.48
5.200 705 68,033 1.465 0.14 20.62
5.250 705 68,738 1.550 0.13 20.75
5.300 705 69,443 1.644 0.12 20.87
5.350 705 70,148 1.745 0.12 20.98
5.400 705 70,853 1.854 0.11 21.09
5.450 705 71,558 1.969 0.10 21.20
5.500 705 72,263 2.090 0.10 21.29
5.550 705 72,968 2.217 0.09 21.38
5.600 705 73,673 2.350 0.09 21.47
5.650 705 74,378 2.489 0.08 21.55
5.700 705 75,083 2.632 0.08 21.63
5.750 705 75,788 2.781 0.07 21.70
5.800 705 76,493 2.935 0.07 21.77
5.850 705 77,198 3.093 0.06 21.83
5.900 705 77,903 3.256 0.06 21.89
5.950 705 78,608 3.423 0.06 21.95
6.000 705 79,313 3.594 0.06 22.01




Southwest Village
15013C

2/28/2022
BMP Rating and Storage Table
STAGE STORAGE DISCHARGE
h (ft) Incremental Cumulative ... |Mid-flow Opening| High-flow Orifice { Primary Overflow
Above Abll\(/f:)ss storage volume | storage volume "°w'ﬂ(°c:'s)° rifice | guwx15"H | 24" Wx12"H 42" RCP T°'(aclf:;°w
Underdrain () () (cfs) (cfs) (cfs)
0.00 0.00 0 0 0.239 0.000 0.000 0.000 0.478
0.05 0.05 24 24 0.246 0.000 0.000 0.000 0.492
0.10 0.10 71 94 0.253 0.000 0.000 0.000 0.505
0.15 0.15 118 212 0.259 0.000 0.000 0.000 0.518
0.20 0.20 165 376 0.265 0.000 0.000 0.000 0.531
0.25 0.25 212 588 0.271 0.000 0.000 0.000 0.543
0.30 0.30 259 846 0.277 0.000 0.000 0.000 0.555
0.35 0.35 306 1,152 0.283 0.000 0.000 0.000 0.566
0.40 0.40 353 1,504 0.289 0.000 0.000 0.000 0.578
0.45 0.45 400 1,904 0.295 0.000 0.000 0.000 0.589
0.50 0.50 447 2,350 0.300 0.000 0.000 0.000 0.600
0.55 0.55 494 2,844 0.306 0.000 0.000 0.000 0.611
4.50 4.50 705 58,163 0.594 0.000 0.000 0.000 1.189
4.55 4.55 705 58,868 0.597 0.000 0.000 0.000 1.194
4.60 4.60 705 59,573 0.600 0.000 0.000 0.000 1.200
4.65 4.65 705 60,278 0.603 0.000 0.000 0.000 1.205
4.70 4.70 705 60,983 0.605 0.000 0.000 0.000 1.211
4.75 4.75 705 61,688 0.608 0.000 0.000 0.000 1.216
4.80 4.80 705 62,393 0.611 0.000 0.000 0.000 1.221
4.85 4.85 705 63,098 0.613 0.000 0.000 0.000 1.227
4.90 4.90 705 63,803 0.616 0.000 0.000 0.000 1.232
4.95 4.95 705 64,508 0.619 0.000 0.000 0.000 1.237
5.00 5.00 705 65,213 0.621 0.000 0.000 0.000 1.243
5.05 5.05 705 65,918 0.624 0.025 0.000 0.000 1.273
5.10 5.10 705 66,623 0.627 0.071 0.000 0.000 1.324
5.15 5.15 705 67,328 0.629 0.131 0.000 0.000 1.389
5.20 5.20 705 68,033 0.632 0.201 0.000 0.000 1.465
5.25 5.25 705 68,738 0.634 0.281 0.000 0.000 1.550
5.30 5.30 705 69,443 0.637 0.370 0.000 0.000 1.644
5.35 5.35 705 70,148 0.640 0.466 0.000 0.000 1.745
5.40 5.40 705 70,853 0.642 0.569 0.000 0.000 1.854
5.45 5.45 705 71,558 0.645 0.679 0.000 0.000 1.969
5.50 5.50 705 72,263 0.647 0.795 0.000 0.000 2.090
5.55 5.55 705 72,968 0.650 0.918 0.000 0.000 2.217
5.60 5.60 705 73,673 0.652 1.046 0.000 0.000 2.350
5.65 5.65 705 74,378 0.655 1.179 0.000 0.000 2.489
5.70 5.70 705 75,083 0.657 1.318 0.000 0.000 2.632
5.75 5.75 705 75,788 0.660 1.461 0.000 0.000 2.781
5.80 5.80 705 76,493 0.662 1.610 0.000 0.000 2.935
5.85 5.85 705 77,198 0.665 1.763 0.000 0.000 3.093
5.90 5.90 705 77,903 0.667 1.921 0.000 0.000 3.256
5.95 5.95 705 78,608 0.670 2.083 0.000 0.000 3.423
6.00 6.00 705 79,313 0.672 2.250 0.000 0.000 3.594

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\BMP_RC_SC.xlsx
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POLLUTANT CONTROL WORKSHEETS AND ADDITIONAL

P w e

BACKUP
FOR
BMP 14

Biofiltration Basin

BMP Cross Section and Outlet Works Detail

B-5.1 — Sizing Method for Pollutant Removal Criteria

B-5.2 — Sizing Method for Volume Retention Criteria

B-5.4 — Alternative Minimum Footprint Sizing Factor for Non-Standard
Biofiltration.

B-5.6 — Volume Retention For No Infiltration Condition
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The City of . :
CARNIINIEAA L Project Name Southwest Village - VTM
lanl e 1 4 BMP ID BMP 14 - Biofiltration

1 |Areadraining to the BMP 549,60/ 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 0.47 inches

. |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 16790 cu. ft.

BMP Parameters

5 |Surface ponding [6 inch minimum, 12 inch maximum] 12 inches

6 Media thickness [18 inches minimum], also add mulch layer and washed ASTM ) inches
33 fine aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12

7 |inches typical) — use 0 inches if the aggregate is not over the entire bottom 12 inches
surface area
Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if .

8 . . 3 inches
the 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 in/in
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

a with no outlet control; if the filtration rate is controlled by the outlet use the - in/hr
outlet controlled rate (includes 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| . . . . . . . 22.8 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] 52.8 inches

Option 1 — Biofilter 1.5 times the DCV

16 |Required biofiltered volume [1.5 x Line 4] 25186 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 5724 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] 12593 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x12 6628 sq. ft.
Footprint of the BMP

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint OIS
sizing factor from Line 11 in Worksheet B.5-4) :

21 [Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 9209 sq. ft.

22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 9209 sq. ft.

23 |Provided BMP Footprint 15500 sq. ft.

2/, |Is Line 23 > Line 22? Yes, Performance Standard is Met

2/28/2022 Version 1.0 - June 2017
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Project Name

bl Southwest Village - VTM
SAN DIEGO)
- - 0 T= BMP ID BMP 14 - Biofiltration
Sizing Method for Volume Retention Criteria Worksheet B.5 2

1 |Areadraining to the BMP 549,604 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 0.47 inches

4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 16790 cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0 in/hr.
NRCS Type C soils enter 0.30
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

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)

8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o

. o

When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =

9 [0.0000013 x Line 83 - 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] 386 cu. ft.

Version 1.0 - June 2017



Loowye o B Project Name Southwest Village - VTM
QAN DIEGUY BMP ID BMP 14 - Biofiltration
Alternative Minimum Footprint Sizing Factor for
o . Worksheet B.
Non Standard Biofiltration 54
1 |Areadraining to the BMP 549,604 sq. ft.
2 [Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.78
3 |Load to Clog (default value when using Appendix E fact sheets is 2.0) 2 Ib/sq. ft.
4 |Allowable Period to Accumulate Clogging Load (T) (default value is 10) 10 years
Volume Weighted EMC Calculation
Land Use LEIHE G TSS EMC (mg/L) Product
Total DCV
Single Family Residential 123 0
Commercial 128 0
Industrial 125 0
Education (Municipal) 132 0
Transportation 0.9 78 70.2
Multi-family Residential 40 0
Roof Runoff 14 0
Low Traffic Areas 50 0
Open Space 0.1 216 21.6
Other, specify: 0
Other, specify: 0
Other, specify: 0
5 |Volume Weighted EMC (sum of all products) 91.8 mg/L
Sizing Factor for Clogging
Adjustment for pretreatment measures
6 Where: Line 6 = 0 if no pretreatment; Line 6 = 0.25 when pretreatment is 0.25
included; Line 6 = 0.5 if the pretreatment has an active Washington State TAPE :
approval rating for “pre-treatment.”
Average Annual Precipitation [Provide documentation of the data source in the .
7 . . e . 12 inches
discussion box; SanGIS has a GIS layer for average annual precipitation]
8 [Calculate the Average Annual Runoff (Line 7/12) x Line 1 x Line2 428691 cu-ft/yr
Calculate the Average Annual TSS Load
9 . . . 6 1842 Ib/yr
(Line 8 x 62.4 x Line 5 x (1 — Line 6))/10
10 |Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3 9209 sq. ft.
” Calculate the Minimum Footprint Sizing Factor for Clogging 0.021
[ Line 10/ (Line 1x Line 2)] ’
Discussion:
2/28/2022 Version 1.0 - June 2017
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Project

Southwest Village - VTM
Name 8

BMP ID

Volume Retention for No Infiltration Condition Worksheet B.5 6

BMP 14 - Biofiltration

1 Area draining to the biofiltration BMP 549,604 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.78
3 Effective impervious area draining to the BMP [Line 1x Line 2] 428691 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 12861 sq. ft.
5 Biofiltration BMP Footprint 15500 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and o
SD-F Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 0
Impervious to Pervious Area ratio
8 . . 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 0 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1to 5] 0] sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 15500 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Iandscaping 191
3 [Line 11/Line 4] :
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 386 cu. ft.
L Volume retention required from other site design BMPs -81.09764263 f
> [(1-Line 13) x Line 14] . cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Project Name: Southwest Village Vesting Tentative Map (VTM)

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: Southwest Village Vesting Tentative Map (VTM)

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.

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



Project Name: Southwest Village Vesting Tentative Map (VTM)
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PDP SWQMP Template | January 2018 Edition



Project Name: Southwest Village Vesting Tentative Map (VIM)

Indicate which Items are Included:

Attachment
Sequence

Attachment 2a

Contents

Hydromodification Management
Exhibit (Required)

Checklist

Included

See Hydromodification
Management Exhibit
Checklist.

Attachment 2b

Management of Critical Coarse
Sediment Yield Areas (WMAA Exhibit
is required, additional analyses are
optional)

See Section 6.2 of the BMP Design
Manual.

Exhibit showing project
drainage boundaries marked
on WMAA Critical Coarse
Sediment Yield Area Map
(Required)

Optional analyses for Critical Coarse
Sediment Yield Area Determination
6.2.1 Verification of
Geomorphic Landscape
Units Onsite
[] 6.2.2 Downstream Systems
Sensitivity to Coarse
Sediment
|:| 6.2.3 Optional Additional
Analysis of Potential
Critical Coarse Sediment
Yield Areas Onsite

Attachment 2c

Geomorphic Assessment of Receiving
Channels (Optional)

See Section 6.3.4 of the BMP Design
Manual.

Not Performed

Included

OO

Submitted as separate stand-
alone document

Attachment 2d

Flow Control Facility Design and
Structural BMP Drawdown
Calculations (Required)

Overflow Design Summary for each
structural BMP

See Chapter 6 and Appendix G of the
BMP Design Manual

Included

O &

Submitted as separate stand-
alone document

The City of San Diego | Storm Water Standards

PDP SWQMP Template | January 2018 Edition




Pr Oj ect Name: Southwest Village Vesting Tentative Map (VIM)

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

The Hydromodification Management Exhibit must identify:

Underlying hydrologic soil group

Approximate depth to groundwater

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

Critical coarse sediment yield areas to be protected OR provide a separate map
showing that the project site is outside of any critical coarse sediment yield areas

Existing topography

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

Point(s) of Compliance (POC) for Hydromodification Management
Existing and proposed drainage boundary and drainage area to each POC (when
necessary, create separate exhibits for pre-development and post-project
conditions)

Structural BMPs for hydromodification management (identify location, type of BMP, and
size/detail).

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



Project Name: Southwest Village Vesting Tentative Map (VTM)
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Attachment 2C



December 15, 2022

City of San Diego
Development Services

101 Ash Street

San Diego, California 92101

SUBJECT: THRESHOLD CHANNEL ASSESSMENT FOR SOUTHWEST VILLAGE (RICK
ENGINEERING COMPANY JOB NUMBER 15013-C)

This letter is being prepared in support of a Threshold Channel Analysis (or Geomorphic
Channel Analysis) for the Southwest Village project located in Otay Mesa. One location has
been considered for analysis and it has been concluded that using 0.5Q- as the low-flow
threshold is acceptable:

1) The outfall into the Tijuana River Estuary from which the project conveys flows via
proposed and existing hardened systems (storm drain, culverts and open channels)

Appendix H.7.2 in the City of San Diego Stormwater Standards Manual, dated May 2021, details
the requirements for threshold channel analysis and defines a threshold channel as,

A stream channel in which channel boundary material has no significant movement during
the design flow. If there is no movement of bed load in the stream channel, then it is not
anticipated that reductions in sediment supply will be detrimental to stream stability
because the channel bed consists of the parent material and not coarse sediment supplied
from upstream. In such a situation, changes in sediment supply are not considered a
geomorphic condition of concern.

Furthermore, this section in the appendix continues by defining the domain of analysis (or area
of study) that is required to be considered before a new low-flow threshold can be considered for
the channel.

e From the point of compliance (POC) proceed downstream until reaching one of the
following:
0 At least one reach downstream of the first grade-control point (preferably second
downstream grade control location);
o Tidal backwater/lentic (still water) waterbody;
o Equal order tributary (Strahler 1952);
0 A 2-fold increase in drainage area.
OR demonstrate sufficient flow attenuation through existing hydrologic modeling.



e From the point of compliance proceed upstream for 20 channel top widths OR to the first
grade control in good condition, whichever comes first.

Worksheet H.7-1 has been provided here for both outfall locations as a means to document the
selection of the domain of analysis, as well as an exhibit of the flow path from the project site to
the downstream system where one of the threshold criteria is met.

Please feel free to contact Eric Hengesbaugh or myself if you have any questions and/or concerns
at (619) 291-0707.

Sincerely,

RICK ENGINEERING COMPANY

Brendan Hastie, P.E.
R.C.E. #65809, Exp. 9/21
Principal

Attachments
1. Worksheet H.7-1 Beyer BMP
2. Exhibit Beyer BMP
3. As-Builts
4. Site Visit Photos



Appendix H: Guidance for Investigating PCCSYAs

Worksheet H.7-1: Domain of Analysis

Domain of Analysis Worksheet H.7-1
Use this form to document the domain of analysis

Project Name: ) ) ]
Southwest Village Vesting Tentative Map

Project Tracking Number / Permit Application Number:
614791

Part 1: Identify Domain of Analysis

Project Location (at proposed stormwater discharge point)

1 Address:

2 Latitude (decimal degrees): 32°33'20.38"N
3 Longitude (decimal degrees): 117° 3'22.57"W
4 Watershed: Tijuana River

Basis for determining downstream limit:

The Tijuana River Estuary is know primarily for sedimentation rather than erosion.

Channel length from discharge point 1,500-ft
to downstream limit:

Basis for determining upstream limit:

The Tijuana River Estuary is know primarily for sedimentation rather than erosion.

Channel length from discharge point 0-ft
to upstream limit:

H-44  The City of San Diego | Stormwater Standards | May 2021 Edition
Part 1: BMP Design Manual



Appendix H: Guidance for Investigating PCCSYAs

Worksheet H.7-1; Page 2 of 2 \

Photo(s)

Map or aerial photo of site. Include channel alignment and tributaries, project discharge point,
upstream and downstream limits of analysis, ID number and boundaries of geomorphic channel
units, and any other features used to determine limits (e.g. exempt water body, grade control).

See the exhibit attached on the following page that defines the flow path from the
project site through hardened channel and ultimately a discharge point into the Tijuana
River Estuary. The Tijuana River Estuary is know primarily for sedimentation rather
than erosion.

H-45 The City of San Diego | Stormwater Standards | May 2021 Edition
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Attachment 2D-1

PRE DEVELOPMENT SWMM MODELING

1. SCHEMATIC
2. TABLE SUMMARY OF SUBCATCHMENT INPUTS
3. INPUT AND REPORT FILES



1. PRE PROJECT SWMM SCHEMATICS



2. TABULAR SUMMARY OF INPUTS



Table G.1-1 Monthly Average Reference Evapotranspiration by ETo Zone
(inches/month and inches/day)for use in SWMM Models for Hydromodification Management Studies in San Diego County
CIMIS Zones 1, 4, 6, 9, and 16 (See CIMIS ETo Zone Map)

n (ETo) by Zone
Zone 9 Zone 16
Days Per
Month in/month in/day in/month in/day in/month in/day in/month in/day in/month in/day
January 31 0.93 0.03 1.86 0.06 1.86 0.06 2.17 0.07 1.55 0.05
February 28 1.4 0.05 2.24 0.08 2.24 0.08 2.8 0.1 2.52 0.09
March 31 2.48 0.08 3.41 0.11 3.41 0.11 4.03 0.13 4.03 0.13
April 30 3.3 0.11 4.5 0.15 4.8 0.16 5.1 0.17 5.7 0.19
May 31 4.03 0.13 5.27 0.17 5.58 0.18 5.89 0.19 7.75 0.25
June 30 4.5 0.15 5.7 0.19 6.3 0.21 6.6 0.22 8.7 0.29
July 31 4.65 0.15 5.89 0.19 6.51 0.21 7.44 0.24 9.3 0.3
August 31 4.03 0.13 5.58 0.18 6.2 0.2 6.82 0.22 8.37 0.27
September 30 3.3 0.11 4.5 0.15 4.8 0.16 5.7 0.19 6.3 0.21
October 31 2.48 0.08 3.41 0.11 3.72 0.12 4.03 0.13 4.34 0.14
November 30 1.2 0.04 2.4 0.08 2.4 0.08 2.7 0.09 2.4 0.08
December 31 0.62 0.02 1.86 0.06 1.86 0.06 1.86 0.06 1.55 0.05
CIMIS ETo Zones
0.35 ‘ ‘
E 03 Zone 1
< Zone 4
E 0.25 Zone 6
K | \ ‘ ‘ Zone 9
g2 02 - — -
g !//——\\_F | Zone 16
‘go.ls —'7//, \\\ <N
'E 0.1 A /,/ \‘\“—
g 1~ N
g o005 —Z N -
o — ~
0
,be\;bd 60®6 @’b‘& ?Q‘\\ @’5\ \Q(\e \&\\ ?’\)QS)(} e‘oé ééo 2 ?}(\V ¢ Q}(\‘OQ}
N & 3 S S &
23 <~ Q

Month




15013C - Southwest Village
3/1/2022

15013 - Southwest Village

SUMMARY OF SWMM SUBCATCHMENT INPUTS
PRE DEVELOPMENT
Soil Parameters
Pre Project % . AVERAGE Average Basin Slope . - Initial
DMA ID A(;E:;\ ?:cy)\ Compacted Soils Impt(a;;l)lous OVERLAND Width (along overland i.e. non- NPERV Soil Type Su?:rl;;el-:jad (fr:,crlt:il;;::tr) Deficit
(See Note 1) FLOW LENGTH chanalized flowpath) (fraction)
BASIN 100 - DRAINS TO OUTFALL 100
1 317932 7.3 0% 0% 700 454 2.0% 0.10 D 9.00 0.025 0.30
SUM 7.3
BASIN 200 - DRAINS TO OUTFALL 200
2 1040210 23.9 0% 0% 700 1486 2.0% 0.10 D 9.00 0.025 0.30
SUumMm 23.9
BASIN 1400 - DRAINS TO MOODY CANYON POC
1 317932 7.3 0% 0% 700 454 2.0% 0.10 D 9.00 0.025 0.30
2 1040210 23.9 0% 0% 700 1486 2.0% 0.10 D 9.00 0.025 0.30
3 950535 21.8 0% 0% 700 1358 2.0% 0.10 D 9.00 0.025 0.30
14 466319 10.7 0% 0% 700 666 2.0% 0.10 D 9.00 0.025 0.30
14-SM 729731 16.8 0% 0% 700 1042 2.0% 0.10 D 9.00 0.025 0.30
SumMm 80.5

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydrology\RationalMethod\15013_DRN_HMP_WQ.xlsx




3. PRE DEVELOPMENT INPUT AND REPORT FILES

Southwest Village
15013C
3/11/2022



[TITLE]

;3Project Title/Notes

J-15013C Southwest Village VTM
Hydromodification Pre-Development

Model
[OPTIONS]
;30ption Value
FLOW_UNITS CFS
INFILTRATION GREEN_AMPT
FLOW_ROUTING KINWAVE
LINK_OFFSETS DEPTH
MIN_SLOPE 0
ALLOW_PONDING NO
SKIP_STEADY_STATE NO
START_DATE 08/28/1951
START_TIME 01:00:00
REPORT_START_DATE 08/28/1951
REPORT_START_TIME 01:00:00
END_DATE 03/16/2008
END_TIME 20:00:00
SWEEP_START ol1/e1
SWEEP_END 12/31
DRY_DAYS 0
REPORT_STEP 01:00:00
WET_STEP 01:00:00
DRY_STEP 01:00:00
ROUTING_STEP 0:01:00
INERTIAL_DAMPING PARTIAL
NORMAL_FLOW_LIMITED BOTH
FORCE_MAIN_EQUATION H-W
VARIABLE_STEP 0.75
LENGTHENING_STEP 0
MIN_SURFAREA 12.557
MAX_TRIALS 8
HEAD_TOLERANCE 0.005
SYS_FLOW_TOL 5
LAT_FLOW_TOL 5
MINIMUM_STEP 0.5
THREADS 1
[EVAPORATION]
;sData Source Parameters
)
MONTHLY 0.06 ©.08 ©0.11 ©0.16 ©0.18 ©0.21 0.21 0.20 0.16
DRY_ONLY NO
[RAINGAGES]
5 sName Format Interval SCF Source
)
Lindbergh INTENSITY 1:00 1.0 TIMESERIES TS-Lindbergh
[ SUBCATCHMENTS ]
; 3Name Rain Gage Outlet Area %Imperv Width %
2
DMA-1 Lindbergh POC1 7.3 (4] 454 2
DMA-2 Lindbergh POC2 23.9 (2] 1486 2
DMA-3 Lindbergh J3 21.8 (2] 1358 2
DMA-14 Lindbergh POC_MC 10.7 0 666 2
DMA-14SM Lindbergh POC_MC 16.8 (4] 1042 2
[SUBAREAS]
;;Subcatchment  N-Imperv  N-Perv S-Imperv  S-Perv PctZero RouteTo
)
DMA-1 0.012 0.1 0.05 0.1 25 OUTLET
DMA-2 0.012 0.1 0.05 0.1 25 OUTLET
DMA-3 0.012 0.1 0.05 0.1 25 OUTLET
DMA-14 0.012 0.1 0.05 0.1 25 OUTLET
DMA-14SM 0.012 0.1 0.05 0.1 25 OUTLET
[INFILTRATION]
;;Subcatchment  Suction Ksat IMD
F2% Tttt e
DMA-1 9.0 0.025 0.3
DMA-2 9.0 0.025 0.3
DMA-3 9.0 0.025 0.3
DMA-14 9.0 0.025 0.3
DMA-14SM 9 0.025 0.30
[JUNCTIONS]
Elevation MaxDepth  InitDepth SurDepth  Aponded

0.08 0.06
CurbLen SnowPack
0

0

0

0

0

PctRouted



POC1
POC2
J1
J3

[OUTFALLS]
)
POC_MC

[CONDUITS]

[OIGIORG]

Elevation

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Type Stage Data Gated Route To
FREE NO
To Node Length Roughness InOffset OutOffset InitFlow MaxFlow
J1 400 0.01 0 0 0 0
POC_MC 400 0.01 0 0 0 0
Ji 400 0.01 0 0 0 0
POC_MC 400 0.01 0 0 0 0
Geoml Geom2 Geom3 Geom4 Barrels Culvert
0 0 0 0 1
0 0 0 0 1
0 0 0 0 1
0 0 0 0 1
Time Value

FILE "\\cp.rickeng.

TS-Lindbergh

[REPORT]
; ;Reporting Optio
INPUT NO

CONTROLS NO
SUBCATCHMENTS ALL
NODES ALL

LINKS ALL

[TAGS]

[MAP]

ns

com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\RainGauge\lindbergh.dat"

DIMENSIONS -1470.588 ©.000 11470.588 10000.000

Units None

[COORDINATES]

71
33
POC_MC

[VERTICES]

00 0O VI UTUIUTUTUTWULI

[Polygons]
5 ;Subcatchment

7637.
7649.
6002.
6646.
-460.

1175.
214.7
4887.
1002.

X-Coo

451
830
045
217
123

869
24

526
045

rd

5943.455
4513.719
5408.998
3680.982
4110.429

)

DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1
DMA-1



DMA-2 7965.486 3987.626

DMA-2 8045.947 4133.075
DMA-2 8126.409 4278.524
DMA-2 7946.918 4284.714
DMA-2 7977.865 4656.074
DMA-2 7804.563 4965.540
DMA-2 7705.534 5194.546
DMA-2 8070.705 5175.978
DMA-2 8423.497 5460.687
DMA-2 8702.017 5516.391
DMA-2 9395223 5807.290
DMA-2 9550.162 6656.442
DMA-2 9703.476 6278.119
DMA-2 9591.002 5102.249
DMA-2 9748.015 4507.530
DMA-2 9679.932 4377.554
DMA-2 9679.932 3956.679
DMA-2 9568.524 3956.679
DMA-2 9531.388 3863.839
DMA-2 7656.019 3863.839
DMA-2 7649.830 3993.815
DMA-3 6070.975 3796.237
DMA-3 7490.758 3760.742
DMA-3 7470.475 3020.427
DMA-3 6851.855 3015.356
DMA-3 6507.051 2929.155
DMA-3 6218.024 2721.258
DMA-3 6334.649 2629.986
DMA-3 6643.958 2853.095
DMA-3 6872.138 2868.307
DMA-3 6897.491 2751.682
DMA-3 6998.904 2858.166
DMA-3 7460.334 2842.954
DMA-3 7485.687 2269.970
DMA-3 7394.415 2254.758
DMA-3 7384.274 2143.204
DMA-3 7490.758 2138.133
DMA-3 7495.828 1884.600
DMA-3 7216.942 2011.367
DMA-3 6471.556 2016.437
DMA-3 5858.007 2523.503
DMA-3 5837.724 2827.742
DMA-3 5756.594 3071.133
DMA-3 5807.300 3187.758
DMA-3 5229.246 3456.503
DMA-3 5264.740 3892.579
DMA-14 -364.239 3945.146
DMA-14 -272.215 4159.870
DMA-14 596.906 3801.997
DMA-14 1261.528 3750.872
DMA-14 1977.274 3996.271
DMA-14 2110.198 4180.320
DMA-14 2938.419 4292.795
DMA-14 4012.039 4272.345
DMA-14 4196.088 4190.545
DMA-14 4400.587 4313.245
DMA-14 4901.610 4231.445
DMA-14 5320.832 4395.044
DMA-14 6445.577 4006 .496
DMA-14 7662.346 4016.721
DMA-14 7693.021 1736.557
DMA-14 7539.646 1726.332
DMA-14 7529.421 3791.772
DMA-14 6281.978 3822.447
DMA-14 5239.033 3924.696
DMA-14 5208.358 3454349
DMA-14 4052.939 3658.848
DMA-14 3746.190 3894.022
DMA-14 3163.368 4057.621
DMA-14 2652.121 3996.271
DMA-14 2324.922 3955.371
DMA-14 2069.299 3730.422
DMA-14 1772.775 3658.848
DMA-14 1312.652 3208.950
DMA-14 985.454 3321.424
DMA-14 688.931 3035.126
DMA-14 433,307 3086.251
DMA-14 198.133 3372.549
DMA-14 -251.765 3720.197
DMA-14SM 561.499 3213.400
[SYMBOLS]



Lindbergh 2791.287 5623.100

[BACKDROP]
FILE "\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\MoodyCanyon\BG_image.jpg"

DIMENSIONS -1470.588 0.000 11470.588 10000 .000



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.012)

J-15013C SOUTH OTAY VTM 2
DMA 3 PRE-DEVELOPMENT CONDITION

WARNING ©4: minimum elevation drop used for Conduit 4
WARNING 04: minimum elevation drop used for Conduit 5
WARNING ©4: minimum elevation drop used for Conduit 7
WARNING 04: minimum elevation drop used for Conduit 8

ok ok oK K ok ok oK K K o oK oK oK K oK oK oK K K oK oK oK K K ok oK K K oK ok ok K K ok ok oK K Kk oK oK oK K K oK K K K

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k 3k 3k 3k 3k 5k 3k 3k >k 3k 3k >k 3k 3k 3k 5k 3k 3k >k 3k 5k >k 3k >k 3k 5k 3k 3k >k 3k 5k >k 3k 3k 3k 5k 3k 3k >k 3k 5k >k 3k >k 3k >k %k 5k >k 3k 5k %k %k %k k %k

ook oK K K ok ok ok K K KKK KK

Analysis Options

3k >k 3k 3k 3k 5k 3k 5k %k %k >k k %k k k k.
Flow Units ..........c.0n. CFs
Process Models:

Rainfall/Runoff ........ YES

RDIT .vviiiiinnnnnnnn NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Flow Routing Method ...... KINWAVE
Starting Date ............ 08/28/1951 01:00:00
Ending Date .............. 03/16/2008 20:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 01:00:00
Wet Time Step ............ 01:00:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 60.00 sec
3k 3k 3k 3k 3k 3k ok 3k >k >k >k 3k 3k 3k 3k 3k 5k sk >k >k >k %k %k %k %k k Volume Depth
Runoff Quantity Continuity acre-feet inches
dRokokokokokokokokokkokokokkokkokkokkokkckkk  _________ o ____._
Total Precipitation ...... 3616.798 539.150
Evaporation Loss ......... 104.250 15.540
Infiltration Loss ........ 2951.749 440.012
Surface Runoff ........... 644.938 96.140
Final Storage ............ 0.000 0.000
Continuity Error (%) ..... -2.326
3k 3k 3k 5k >k 3k 5k 3k 5k >k 3k >k >k 5k >k 3k >k 3k 5k %k %k >k >k k k k VOlUme Volume
Flow Routing Continuity acre-feet 10”6 gal
kokokokokokokokkokkokokkkokokskkkokskkkkk o ______. @ omeeaaaao-
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 644.938 210.163
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .....cevvuennn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 644.938 210.163
Flooding LOSS ...evvuvnnnn 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000
3k ok 3k sk sk sk sk sk sk 3k 3k 3k sk ok sk sk sk sk sk >k sk 3k sk ok sk ok sk ok sk ok k k-
Highest Flow Instability Indexes
3k ok sk sk 3k sk sk sk sk sk sk ok sk ok sk sk sk sk sk sk sk sk 3k ok sk ok sk ok ok ok k k-
All links are stable.
sk 3 3k 5k ok % 3k 5K ok 3 3k 5K ok 5k % 5k K % % ok K %k ok K
Routing Time Step Summary
sk 3k 3k 5K ok 3 3k 5K ok 3 3k 5K ok 3 3k ok K % 3k ok K % ok K
Minimum Time Step : 60.00 sec
Average Time Step : 60.00 sec
Maximum Time Step : 60.00 sec
Percent in Steady State : 0.00
Average Iterations per Step : 1.00

Percent Not Converging : 0.00



$3k ok ok ok K K ok ok oK K Kk ok ok oK K K oK ok oK K R ok oK oK

Subcatchment Runoff Summary
sk 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k % 3k % 3k % 3k % 5k % 5k %k k%

Total Total Total Total Total Total Peak
Precip Runon Evap Infil Runoff Runoff  Runoff
Subcatchment in in in in in 10”6 gal CFS
DMA-1 539.15 0.00 15.54 440.03 96.13 19.05 8.02
DMA-2 539.15 0.00 15.54 440.03 96.13 62.38 26.26
DMA-3 539.15 0.00 15.54 439.97 96.20 56.95 23.96
DMA-14 539.15 0.00 15.54 440.02 96.15 27.93 11.76
DMA-14SM 539.15 0.00 15.54 440.04 96.08 43.83 18.44
sk % ok ok ok %k ok ok ok ok ok ok ok ok ok Kk
Node Depth Summary
ok % ok ok ok %k ok ok ok ok ok ok ok ok ok Kk ok
Average Maximum Maximum Time of Max Reported
Depth Depth HGL  Occurrence Max Depth
Node Type Feet Feet Feet days hr:min Feet
POC1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC2 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J3 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC_MC OUTFALL 0.00 0.00 0.00 0 00:00 0.00
3k 3k 3k 3k >k 3k 5k 3k 5k >k 3k 5k >k %k %k k ok k k
Node Inflow Summary
3k 3k 3k 3k >k 3k 5k 3k 5k >k 3k 5k >k %k %k k ok k k
Maximum Maximum Lateral Total Flow
Lateral Total Time of Max Inflow Inflow Balance
Inflow Inflow Occurrence Volume Volume Error
Node Type CFS CFS days hr:min 1076 gal 1076 gal Percent
POC1 JUNCTION 8.02 8.02 5218 08:01 19.1 19.1 0.000
POC2 JUNCTION 26.26 26.26 5218 08:01 62.4 62.4 0.000
J1 JUNCTION 0.00 34.28 5218 08:01 0 81.4 0.000
J3 JUNCTION 23.96 23.96 5218 08:01 56.9 56.9 0.000
POC_MC OUTFALL 30.20 88.44 5218 08:01 71.8 210 0.000
3k 3k 3k 3k ok sk ok 3k sk >k >k sk >k 3k 3k 3k ok sk ok sk ok
Node Flooding Summary
3k 3k 3k sk ok sk ok sk sk >k >k sk >k 3k 3k 3k ok sk ok sk ok
No nodes were flooded.
3k 3k 3k 5k >k 3k 5k 3k 5k >k 5k 5k >k 3k >k 3k 5k %k 5k %k k k k
Outfall Loading Summary
3k 3k 3k 3k >k 3k 5k 3k 5k >k 5k 5k >k 5k >k 3k >k %k 5k %k k k k
Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 1076 gal
POC_MC 0.47 3.36 88.44 210.147
System 0.47 3.36 88.44 210.147
3k >k 3k 3k >k 3k >k 3k 5k >k %k >k >k 5k %k %k >k k k k
Link Flow Summary
3k >k 3k 3k >k 3k >k 3k 5k >k 5k >k >k 5k %k %k >k k %k k
Maximum Time of Max  Maximum Max/ Max/
|[Flow| Occurrence |Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
4 DUMMY 26.26 5218 08:01
5 DUMMY 34.28 5218 ©08:01

7 DUMMY 8.02 5218 08:01



8 DUMMY 23.96 5218 08:01

3k 3k 3k 3k 5k 3k >k 3k > >k >k >k >k 3k 3k %k %k 3k >k >k >k >k *k k%

Conduit Surcharge Summary
3k 3k 3k 3k >k 3k 5k 3k 5k >k 5k >k 3k 5k >k 3k %k 3k 5k %k %k %k k k %

No conduits were surcharged.

Analysis begun on: Tue Mar 01 15:37:27 2022
Analysis ended on: Tue Mar 01 15:38:23 2022
Total elapsed time: 00:00:56
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3/11/2022



1. POST PROJECT SWMM SCHEMATIC

Southwest Village
15013C
3/11/2022



2. TABLE SUMMARY OF SUBCATCHMENT INPUTS



15013C - Southwest Village

3/1/2022

SUMMARY OF SWMM SUBCATCHMENT INPUTS

POST PROJECT
Soil Parameters
Pre Project % . AVERAGE Average Basin Slope . . Initial
AREA AREA | Suction Head | Conductivit:
DMA ID (SF) (AC) Compacted Soils mp?grév)lous OVERLAND Width (along overland i.e. non- NPERV Soil Type u?i;i:esja (i:cr;le: /hlzlu‘r,) Deficit
i (See Note 1) FLOW LENGTH chanalized flowpath) (fraction)
BASIN 100 - DRAINS TO OUTFALL 100
1 257616 5.9 0% 75% 100 2576 2.0% 0.10 D 9.00 0.019 0.30
SUM 257616.0 5.9
BASIN 200 - DRAINS TO OUTFALL 200
2 980507 22.5 0% 75% 100 9805 2.0% 0.10 D 9.00 0.019 0.30
SUM 980507.0 22.5
MOODY CANYON TOTAL IMPACTS
1 257616 5.9 0% 75% 100 2576 2.0% 0.10 D 9.00 0.019 0.30
2 980507.00 22.5 0% 75% 100 9805 2.0% 0.10 D 9.00 0.019 0.30
3 1602829.00 36.8 0% 75% 100 16028 2.0% 0.10 D 9.00 0.019 0.30
14 549604.00 12.6 0% 80% 100 5496 2.0% 0.10 D 9.00 0.019 0.30
14-SM 1078774.00 24.8 0% 0% 700 1541 2.0% 0.10 D 9.00 0.025 0.30
SUM 4469330.00 102.6

Summary of Diversions (Moody Canyon)
POC Area Pre Area Post Change in Area (Post-
Pre)
1 7.3 5.9 -1.4
2 239 225 -1.4
M.C 80.5 102.6 221

\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydrology\RationalMethod\15013_DRN_HMP_WQ.xlsx




3. RATING AND STORAGE CURVES

BMP 1 - 3500 sqg-ft x 5.67 ft Storm Trap Vault

Basin Characteristics

WQ ponding depth (ft) = 3.50
I\/'Iulchlayfer(ft)': : 0.00 Outlet Works
Bioretention soil media (ft) = 0.00
Gravel choker layer (ft) = 0.00
Gravel layer (inc dead storage) (ft) = 0.00
Dead storage (ft) 0.00 Low-flow Orifice (Restrictor)
Bottom surface area (ft2) = 3,290 Num. of orifices = _ £
Grade break elevation (ft) = 0.00 Or!f!ce |rTver1 ele\{atlon (ft) = =EO0
Depth of BMP (ft) = 567 Orifice (.1|ameter(|n).=. 1.750
Mid-flow Orifice (1st)
Surface area @ grade break (ft2) = 3,290 NUm. of orifices = 1
Top surface area (ft2) = 3,290 Orifice invert elevation (ft) = 3.50
Side Slope 0.0 Orifice diameter (in) = 6.000
Length 70 Primary Overflow (2nd)
Average Width 47.00 Num. of orifices = 1
AR 1.49 Orifice invert elevation (ft) = 5.67
Longituduinal Slope 0.005 Orifice diameter (in) = 24.00
Elevation Area . Effective Surface Storagt.a Discharge
) (sf) Porosity Area (Cumulative) (cfs)
(sf) (CF)

0.00 3290 1.00 0 0 0.08

0.25 3290 1.00 2115 294 0.09

0.50 3290 1.00 3290 1069 0.10

0.75 3290 1.00 3290 1892 0.10

1.00 3290 1.00 3290 2714 0.11

1.25 3290 1.00 3290 3537 0.12

1.50 3290 1.00 3290 4359 0.13

1.75 3290 1.00 3290 5182 0.13

2.00 3290 1.00 3290 6004 0.14

2.25 3290 1.00 3290 6827 0.14

2.50 3290 1.00 3290 7649 0.15

2.75 3290 1.00 3290 8472 0.15

3.00 3290 1.00 3290 9294 0.16

3.09 3290 1.00 3290 9459 0.16

3.25 3290 1.00 3290 10117 0.16

3.50 3290 1.00 3290 10939 0.169

3.75 3290 1.00 3290 11762 0.32

4.00 3290 1.00 3290 12584 0.60

4.25 3290 1.00 3290 13407 0.85

4.50 3290 1.00 3290 14229 1.01

4.75 3290 1.00 3290 15052 1.14

5.00 3290 1.00 3290 15874 1.25

5.25 3290 1.00 3290 16697 1.36

5.50 3290 1.00 3290 17519 1.45

5.75 3290 1.00 3290 18342 1.65

6.00 3290 1.00 3290 19164 2.52

6.25 3290 1.00 3290 19987 3.79

6.50 3290 1.00 3290 20809 5.35

6.75 3290 1.00 3290 21632 7.15

7.00 3290 1.00 3290 22454 9.16

7.25 3290 1.00 3290 23277 11.36

7.50 3290 1.00 3290 24099 13.73

7.75 3290 1.00 3290 24922 16.26




BMP 2 - Storm Trap Vault, 8500 sqft x 7.5ft

Basin Characteristics
WQ ponding depth (ft) = 5.00
Mulch layer (ft) = 0.00
Bioretention soil media (ft) = 0.00 Outlet Works
Gravel choker layer (ft) = 0.00
Gravel layer (inc dead storage) (ft) = 0.00
Dead storage (ft) 0.00 Low-flow Orifice (Restrictor)
Bottom surface area (ft2) = 8,315 Num. of orifices = 1
Grade break elevation (ft) = 0.00 Orifice invert elevation (ft) = -1.00
Depth of BMP (ft) = 750 Orifice (:Jiameter (in).=' 3.125
Surface area @ grade break (ft2) = 8,315 Mld-ﬂow Orifice (1st)
Num. of orifices = 1
T?p surface area {ft2) = 8305 Orifice invert elevation (ft) = 5.00
Side Slope 0.0 Orifice diameter (in) = 8.000
Length 131 High Flow Orifice (2nd)
Average Width 63.47 Num. of orifices = 1
AR 2.06 Orifice invert elevation (ft) = 6.00
Longituduinal Slope 0.005 Orifice diameter (in) = 18.00
Elevation Area . Effective Surface Storag'e Discharge
() (sf) Porosity Area (Cumulative) (cfs)
(sf) (CF)

0.00 8315 1.00 0 0 0.24

0.25 8315 1.00 2856 397 0.27

0.50 8315 1.00 6030 1587 0.30

0.75 8315 1.00 8315 3513 0.33

1.00 8315 1.00 8315 5592 0.35

1.25 8315 1.00 8315 7671 0.37

1.50 8315 1.00 8315 9749 0.39

1.75 8315 1.00 8315 11828 0.42

2.00 8315 1.00 8315 13907 0.43

2.25 8315 1.00 8315 15986 0.45

2.50 8315 1.00 8315 18064 0.47

2.75 8315 1.00 8315 20143 0.49

3.00 8315 1.00 8315 22222 0.50

3.09 8315 1.00 8315 22638 0.51

3.25 8315 1.00 8315 24301 0.52

3.50 8315 1.00 8315 26379 0.54

3.75 8315 1.00 8315 28458 0.55

4.00 8315 1.00 8315 30537 0.57

4.25 8315 1.00 8315 32616 0.58

4.50 8315 1.00 8315 34694 0.59

4.75 8315 1.00 8315 36773 0.61

5.00 8315 1.00 8315 38852 0.62

5.25 8315 1.00 8315 40931 0.76

5.50 8315 1.00 8315 43009 1.33

5.75 8315 1.00 8315 45088 1.74

6.00 8315 1.00 8315 47167 2.04

6.25 8315 1.00 8315 49246 2.74

6.50 8315 1.00 8315 51324 3.76

6.75 8315 1.00 8315 53403 5.00

7.00 8315 1.00 8315 55482 6.42

7.25 8315 1.00 8315 57561 8.00

7.50 8315 1.00 8315 59639 9.71




BMP 3 - 15000sq ft x 10ft Storm Trap

Outlet Works
Basin Characteristics
Low-flow Orifice (Restrictor)
WQ ponding depth (ft) = 5.00 Num. of orifices = 2
Mulch Iayer (ft) _ 0.00 Orifice invert elevation (ft) = -1.00
Orifice diameter (in) = 3.125
Bioretention soil media (ft) = 0.00 Mid-flow Orifice (1st)
Gravel choker layer (ft) = 0.00 Num. of orifices = 1
Gravel layer (inc dead storage) (ft) = 0.00 Orifice invert elevation (ft) = 1000
Orifice diameter (in) = 30.000
Dead storage (ft) 0.00 Mid-flow Orifice (2nd)
Bottom surface area (ft2) = 14,100 Num. of orifices = 1
Grade break elevation (ft) = 0.00 Orifice invert elevation (ft) = 10/00
Orifice diameter (in) = 42.00
Depth of BMP (ft) = 14.00 Mid-flow Opening (1st)
Surface area @ grade break (ft2) = 14,100 Num. of opening = 1
Top surface area (ftZ) - 14,100 Opening invert elevation (ft) = 5.00
" Opening Height (in) = 15.00
Side S|Ope 0.0 Opening Width (in) = 9
Length 150 Mid-flow Opening (4th)
Average Width 94.00 gum-_of épenitng: i 820
pening invert elevation = .
AR 160 Opening Height (in) = 12.00
Longituduinal Slope 0.005 Opening Width (in) = 24
) Effective Surface Storage )
Elevation Area . N Discharge
) sf) Porosity Area (Cumulative) (cfs)
(sf) (CF)
0.00 14100 1.00 0 0 0.48
0.25 14100 1.00 4230 588 0.54
0.50 14100 1.00 8930 2350 0.60
0.75 14100 1.00 13630 5288 0.65
1.00 14100 1.00 14100 8813 0.70
1.25 14100 1.00 14100 12338 0.75
1.50 14100 1.00 14100 15863 0.79
1.75 14100 1.00 14100 19388 0.83
2.00 14100 1.00 14100 22913 0.87
2.25 14100 1.00 14100 26438 0.91
2.50 14100 1.00 14100 29963 0.94
2.75 14100 1.00 14100 33488 0.98
3.00 14100 1.00 14100 37013 1.01
3.09 14100 1.00 14100 37718 1.02
3.25 14100 1.00 14100 40538 1.04
3.50 14100 1.00 14100 44063 1.07
3.75 14100 1.00 14100 47588 1.10
4.00 14100 1.00 14100 51113 1.13
4.25 14100 1.00 14100 54638 1.16
4.50 14100 1.00 14100 58163 1.19
4.75 14100 1.00 14100 61688 1.22
5.00 14100 1.00 14100 65213 1.24
5.25 14100 1.00 14100 68738 1.55
5.50 14100 1.00 14100 72263 2.09
5.75 14100 1.00 14100 75788 2.78
6.00 14100 1.00 14100 79313 3.59
6.25 14100 1.00 14100 82838 4.51
6.50 14100 1.00 14100 86363 5.53
6.75 14100 1.00 14100 89888 6.20
7.00 14100 1.00 14100 93413 6.73
7.25 14100 1.00 14100 96938 7.22
7.50 14100 1.00 14100 100463 7.67
7.75 14100 1.00 14100 103988 8.09
8.00 14100 1.00 14100 107513 8.48
8.25 14100 1.00 14100 111038 9.61
8.50 14100 1.00 14100 114563 11.35
8.75 14100 1.00 14100 118088 13.47
9.00 14100 1.00 14100 121613 15.90
9.25 14100 1.00 14100 125138 18.57
9.50 14100 1.00 14100 128663 20.17
9.75 14100 1.00 14100 132188 21.61
10.00 14100 1.00 14100 135713 22.93




BMP 14 — 15500 sqft Biofiltration Basin

Outlet Works
Low-flow Orifice (Restrictor
Num. of orifices = 2
Orifice invert elevation (ft) = -0.25
Orifice diameter (in) = 4.375
. P Mid-flow Orifice (1st
Basin Characteristics Num_of orifices < f1=t) 2
Orifice invert elevation (ft) = 4.00
Orifice diameter (in) = 6.000
WQ ponding depth (ft) = 1.00 _Mid-flow Orifice (2nd)
Mulch Iayer (ft) = 0.25 g:;]c.:{n(:::z‘sevation (ft) = 7.(;0
Bioretention soil media (ft) = 1.50 Orifice diameter (in) = 6.00
Gravel choker layer (ft) = 0.50 Mid-flovo( Opening - Horizontal (3rd)
Num. of opening = 1
Gravel layer (inc dead storage) (ft) = 100 Opening invert elevation (ft) = 5.50
Dead storage (ft) 0.25 Opening Height (in) = 6.30
Bottom surface area (ft2) = 15,500 Opening Wﬁ.‘:ﬁﬁ)&v Opening (4th) o
Grade break elevation (ft) = 3.00 Num. of opening = 1
Depth of BMP (ft) - 7.00 Opening inv.ert elfevation (ft) = 6.50
Opening Height (in) = 18.00
Surface area @ grade break (ft2) = 15,500 Opening Width (in) = 8
Top surface area (ft2) = 20,776 Primary Overflow Outlet (4th)
Side Slope 3.0 Num. of opening = 1
Opening invert elevation (ft) = 7.50
Length 150 Opening Height (in) = 6.00
Average Width 103.33 Opening Width (in) = 192
AR 145 T —
Longituduinal Slope 0.000 B (ft) = 50.0
Elevation Area . Effective Surface Storagc.e Discharge
) (sf) Porosity Area (Cumulative) (cfs)
(sf) (CF)
0.00 15500 0.40 0 0 0.21
0.25 15500 0.40 6200 1550 0.57
0.50 15500 0.40 6200 3100 0.76
0.75 15500 0.40 6200 4650 0.91
1.00 15500 0.40 6200 6200 1.04
1.25 15500 0.40 3100 6975 1.15
1.50 15500 0.20 3100 7750 1.26
1.75 15500 0.20 3100 8525 1.36
2.00 15500 0.20 3100 9300 1.45
2.25 15500 0.20 3100 10075 1.53
2.50 15500 0.20 3100 10850 1.61
2.75 15500 0.20 3100 11625 1.69
3.00 15500 1.00 3100 12400 1.76
3.09 15577 1.00 15536 13177 1.78
3.25 15883 1.00 15844 16323 1.83
3.50 16266 1.00 16230 20341 1.90
3.75 16649 1.00 16621 24457 1.96
4.00 17032 1.00 17016 28672 2.03
4.25 17415 1.00 17416 32986 2.28
4.50 17798 1.00 17820 37400 3.09
4.75 18181 1.00 18229 41917 3.54
5.00 18564 1.00 18642 46536 3.90
5.25 18947 1.00 19060 51259 4.21
5.50 19330 1.00 19483 56087 4.49
5.75 19713 1.00 19909 61022 8.21
6.00 20096 1.00 20341 66064 14.79
6.25 20479 1.00 20776 71214 23.23
6.50 20862 1.00 21217 76474 28.80
6.75 21245 1.00 21662 81845 34.76
7.00 21628 1.00 22111 87328 42.93
7.25 22011 1.00 22565 92924 52.52
7.50 22394 1.00 23023 98633 63.24
7.75 22777 1.00 23486 104458 74.96
8.00 23160 1.00 23953 110400 87.58
8.25 23543 1.00 24425 116459 101.02
8.50 23926 1.00 24901 122636 111.94




4. POST PROJECT MODELS INPUT AND REPORT FILES



[TITLE]
;;Project Title/Notes
J-15013C SOUTH OTAY VTM 2

MOODY CANYON - POST DEVELOPMENT

MODEL

[OPTIONS]

;;0ption Value

FLOW_UNITS CFS

INFILTRATION GREEN_AMPT

FLOW_ROUTING KINWAVE

LINK_OFFSETS DEPTH

MIN_SLOPE 0

ALLOW_PONDING NO

SKIP_STEADY_STATE NO

START_DATE 08/28/1951

START_TIME 01:00:00

REPORT_START_DATE 08/28/1951

REPORT_START_TIME 01:00:00

END_DATE 03/16/2008

END_TIME 20:00:00

SWEEP_START 01/01

SWEEP_END 12/31

DRY_DAYS ]

REPORT_STEP 01:00:00

WET_STEP 01:00:00

DRY_STEP 01:00:00

ROUTING_STEP 0:01:00

INERTIAL_DAMPING PARTIAL

NORMAL_FLOW_LIMITED BOTH

FORCE_MAIN_EQUATION H-W

VARIABLE_STEP 0.75

LENGTHENING_STEP 0

MIN_SURFAREA 12.557

MAX_TRIALS 8

HEAD_TOLERANCE 0.005

SYS_FLOW_TOL 5

LAT_FLOW_TOL 5

MINIMUM_STEP 0.5

THREADS 4

[EVAPORATION]

;;Data Source Parameters

Pl

MONTHLY 0.06 0.08 0.11 0.16 0.18 0.21 0.21 0.20 0.16 .12 0.08 0.06
DRY_ONLY NO

[RAINGAGES]

; ;Name Format Interval SCF Source

0

Lindbergh INTENSITY 1:00 1.0 TIMESERIES TS-Lindbergh

[SUBCATCHMENTS]

; ;Name Rain Gage Outlet Area %Imperv Width %Slope  CurbLen SnowPack
0

DMA-1 Lindbergh BMP-1 5.9 75 2578 2 0
DMA-2 Lindbergh BMP-2 22.7 75 9874 2 0
DMA-3 Lindbergh BMP-3 38.3 75 16669 2 0
DMA-14 Lindbergh BMP-14 14.6 85 6377 2 0
DMA-14SM Lindbergh POC_MC 22.2 0 1209 2 0
[SUBAREAS ]

;;Subcatchment  N-Imperv  N-Perv S-Imperv  S-Perv PctzZero RouteTo PctRouted
B

DMA-1 0.012 0.1 0.05 0.1 25 OUTLET

DMA-2 0.012 0.1 0.05 0.1 25 OUTLET

DMA-3 0.012 0.1 0.05 0.1 25 OUTLET

DMA-14 0.012 0.1 0.05 0.1 25 OUTLET

DMA-14SM 0.012 0.1 0.05 0.1 25 OUTLET
[INFILTRATION]

;;Subcatchment Suction Ksat IMD

I T

DMA-1 9.0 0.019 8.3

DMA-2 9.0 0.019 8.3

DMA-3 9.0 0.019 0.3



DMA-14 9.0 0.019 0.3

DMA-14SM 9.0 0.025 0.3

[JUNCTIONS]

; ;Name Elevation MaxDepth  InitDepth SurDepth  Aponded

537 TmmTmmTmmTos mmommoms ommomooos mooooooooo oooooooooo ooooooooo-

PoC1 (2] 0 (2] 0 (2]

pPoc2 (2] 0 (2] 0 (2]

J1 (2] 7] (2] 7] (2]

J3 (2] 7] 0 7] (2]

[OUTFALLS]

;5 ;Name Elevation Type Stage Data Gated Route To

F 2% Jnteteleee el el e e

POC_MC 0 FREE NO

[STORAGE]

; ;Name Elev. MaxDepth InitDepth Shape Curve Name/Params N/A Fevap Psi Ksat
2% Tl el
BMP-1 0 10 0 TABULAR SC-1 0 2]

BMP-2 ) 10 0 TABULAR SC-2 0 2]

BMP-3 %] 15 %] TABULAR SC-3 0 %]

BMP-14 0 8.5 ) TABULAR SC-14 0 0
[CONDUITS]

; ;Name From Node To Node Length Roughness InOffset  OutOffset InitFlow MaxFlow
)

4 POC2 J1 400 0.01 (4] 0 0 0
5 J1 POC_MC 400 0.01 0 0 (4] 0
7 POC1 J1 400 0.01 (4] 0 0 0
8 13 BMP-14 400 0.01 0 0 (4] 0
[OUTLETS]

; ;Name From Node To Node Offset Type QTable/Qcoeff Qexpon Gated
bl

0-1 BMP-1 POC1 0 TABULAR/DEPTH RC-1 NO
0-2 BMP-2 POC2 0 TABULAR/DEPTH RC-2 NO
0-3 BMP-3 J3 0 TABULAR/DEPTH RC-3 NO
0-14 BMP-14 POC_MC 0 TABULAR/DEPTH RC-14 NO
[XSECTIONS]

55> Link Shape Geoml Geom2 Geom3 Geomd Barrels Culvert

2% T

4 DUMMY 0 0 0 0 1

5 DUMMY 0 0 0 0 1

7 DUMMY 0 0 0 0 1

8 DUMMY 0 0 0 0 1

[CURVES]

; ;Name Type X-Value Y-Value

bl

RC-1 Rating 0.00 0.077

RC-1 0.25 0.087

RC-1 0.50 0.096

RC-1 0.75 0.104

RC-1 1.00 0.112

RC-1 1.25 0.119

RC-1 1.50 0.125

RC-1 1.75 0.132

RC-1 2.00 0.138

RC-1 2.25 0.143

RC-1 2.50 0.149

RC-1 2.75 0.154

RC-1 3.00 0.159

RC-1 3.09 0.160

RC-1 3.25 0.164

RC-1 3.50 0.169

RC-1 3.75 0.321

RC-1 4.00 0.595

RC-1 4.25 0.852

RC-1 4.50 1.006

RC-1 4.75 1.137

RC-1 5.00 1.253

RC-1 5.25 1.358

RC-1 5.50 1.455

RC-1 5.75 1.651
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6.00 2.523
6.25 3.792
6.50 5.350
6.75 7.149
7.00 9.159
7.25 11.358
7.50 13.730
7.75 16.264
8.00 18.949
8.25 21.263
8.50 22.770
8.75 24.180
9.00 25.510
9.25 26.771
9.50 27.974
9.75 29.126
10.00 30.233
10.25 31.300
10.40 31.923
10.75 33.331
Rating 0.00 0.239
0.25 0.271
0.50 0.300
0.75 0.326
1.00 0.351
1.25 0.373
1.50 0.395
1.75 0.415
2.00 0.434
2.25 0.453
2.50 0.471
2.75 0.488
3.00 0.505
3.09 0.508
3.25 0.521
3.50 0.536
3.75 0.551
4.00 0.566
4.25 0.580
4.50 0.594
4.75 0.608
5.00 0.621
5.25 0.759
5.50 1.333
5.75 1.745
6.00 2.045
6.25 2.735
6.50 3.761
6.75 5.004
7.00 6.424
7.25 7.997
7.50 9.709
7.75 13.423
8.00 18.325
8.25 23.809
8.50 30.032
8.75 36.899
9.00 44.344
9.25 52.321
9.50 60.793
9.75 69.731
10.00 79.108
10.25 88.906
10.40 94.978
10.75 109.689
Rating 0.00 0.478
0.25 0.543
0.50 0.600
0.75 0.653
1.00 0.701
1.25 0.747
1.50 0.790
1.75 0.830
2.00 0.869
2.25 0.906
2.50 0.942
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RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14

Rating

.75
.00
.09
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
25
.50
.75
.00
.25
.50
75
.00
.25
50
.75
10.00
10.25
10.40
10.75
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.00
.25
50
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.00
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00
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.09
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.50
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00
.25
.50
75
.00
.25
50
.75
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.25
50
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.00
25
.50
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.00
.25
.50
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.00
.25
.50
.75
10.00
10.25
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.9
.0
.0
.0
0
.1
.1
1
.1
.2
.2
.5
.0
7
.5
.5
5
.2
.7
2
.6
.0
.4
9.6
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0.2
0.5
0.7
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.6
1.7
1.7
1.8
1.8
1.9
2.0
2.2
3.0
3.5
3.9
4.2
4.4
8.2

76
09
16
41
72
02
32
61
89
16
43
50
90
81
94
13
26
04
32
16
65
86
84
13

.345
.468
.904
.566
.168
.606
.927
.657
.895
.205

15
67
57
09
39
54
59
55
46
31
11
88
61
75
31
99
64
28
76
94
44
o1
09
86
09

.789
.225
.795
.757
.931
.515
.243
.963
.579
101.
111.
119.
127.
134.
140.
147.
153.
177.

018
940
916
329
290
877
147
143
650



RC-14
RC-14

)

SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1

B

SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
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3290.
3290.
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8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
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00
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00
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00
00
00
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SC-2
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SC-3
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SC-3
SC-3
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SC-3
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8315.00
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100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

0.00

00
00
00
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00
00

4230.00
8930.00

1363
1410
1410
1410
1410
1410
1410
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1410
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1410
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1410
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1410
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1410
1410
1410
1410
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1410
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1410
1410
1410
1410
1410
1410
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100.
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0.00
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6200.
3100.
3100.
3100.
3100.
3100.
3100.
3100.
3100.

Q.
0.
0.
9.
0.
0.
0.
0.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
00
00
00

4]
0
0
4]
]
4]
0
4]
4]
4]
]
4]

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0
0
0
0
0
0
0
0
[4
0
0
[4

15536.16
15843.82
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https://14100.00
https://13630.00

SC-14 3.50 16230.12
SC-14 3.75 16620.92
SC-14 4.00 17016.22
SC-14 4.25 17416.02
SC-14 4.50 17820.32
SC-14 4.75 18229.12
SC-14 5.00 18642.42
SC-14 5.25 19060.22
SC-14 5.50 19482.52
SC-14 5.75 19909.32
SC-14 6.00 20340.62
SC-14 6.25 20776.42
SC-14 6.50 21216.72
SC-14 6.75 21661.52
SC-14 7.00 22110.82
SC-14 7.25 22564.62
SC-14 7.50 23022.92
SC-14 7.75 23485.72
SC-14 8.00 23953.02
SC-14 8.25 24424 .82
SC-14 8.50 24901.12
SC-14 8.75 25381.92
SC-14 9.00 25867.22
SC-14 9.25 26357.02
SC-14 9.50 26851.32
SC-14 9.75 27350.11
SC-14 10.00 27853.41
SC-14 10.25 28361.21
SC-14 10.40 28668.05
SC-14 10.75 29390.31
[TIMESERIES]

; ;Name Date Time Value

bl

TS-Lindbergh FILE "\\cp.rickeng.com\projects\C_SD_J\15013 - South
Otay\WaterResources\Hydromodification\SWMM\RainGauge\lindbergh.dat"
[REPORT]

; sReporting Options

INPUT NO

CONTROLS  NO
SUBCATCHMENTS ALL

NODES ALL

LINKS ALL

[TAGS]

[MAP]

DIMENSIONS -1470.588 0.000 11470.588 10000.000
Units None

[COORDINATES]

; ;Node X-Coord Y-Coord
0

POC1 7637.451 5943.455
POC2 7649.830 4513.719
J1 6002.045 5408.998
J3 6437.344 3831.389
POC_MC -460.123 4110.429
BMP-1 8050.510 5890.548
BMP-2 7860.726 4479.819
BMP-3 6718.857 3638.442
BMP-14 209.258 3701.703
[VERTICES]

;5 Link X-Coord Y-Coord
>

4 6656.442 4979.550
5 5040.900 5102.249
5 4335.378 5040.900
5 3558.282 4795.501
5 2505.112 4846.626
5 2157.464 4877 .301
5 1175.869 4233.129
5 214.724 4263.804
8 5894.858 4032.907
8 2686.428 4127.427
8 1027.076 3623.320



[Polygons]

;;Subcatchment  X-Coord Y-Coord
Pl

DMA-1 8053.748 5282.323
DMA-1 8206.182 4938.368
DMA-1 8397.702 5079.077
DMA-1 8389.885 5501.203
DMA-1 8694.754 5520.746
DMA-1 8718.206 5790.438
DMA-1 8843.280 5954.598
DMA-1 8890.183 6017.135
DMA-1 9036.241 6122.946
DMA-1 8912.454 6153.893
DMA-1 8175.923 6129.135
DMA-1 7705.534 5516.391
DMA-1 7686.966 5293.575
DMA-2 7965.486 3987.626
DMA-2 7971.668 4113.659
DMA-2 8018.571 4160.562
DMA-2 8126.409 4278.524
DMA-2 7946.918 4284.714
DMA-2 7977 .865 4656.074
DMA-2 7804.563 4965.540
DMA-2 7701.976 5262.780
DMA-2 8045.931 5243.237
DMA-2 8198.365 4887 .557
DMA-2 8444 .605 5075.168
DMA-2 8425.062 5462.117
DMA-2 8729.931 5493.386
DMA-2 8745.566 5759.169
DMA-2 8937.086 6024.952
DMA-2 9128.606 6169.569
DMA-2 9367.029 6212.564
DMA-2 9632.812 6204.747
DMA-2 9624 .995 6079.672
DMA-2 9406.115 6079.672
DMA-2 9394.389 4989.180
DMA-2 9980.675 4973.545
DMA-2 9679.932 4377.554
DMA-2 9679.932 3956.679
DMA-2 9568.524 3956.679
DMA-2 9531.388 3863.839
DMA-2 7656.019 3863.839
DMA-2 7649.830 3993.815
DMA-3 6070.975 3796.237
DMA-3 6780.866 3778.490
DMA-3 7490.758 3760.742
DMA-3 7470.475 3020.427
DMA-3 6851.855 3015.356
DMA-3 6507.051 2929.155
DMA-3 6218.024 2721.258
DMA-3 6334.649 2629.986
DMA-3 6643.958 2853.095
DMA-3 6872.138 2868.307
DMA-3 6897.491 2751.682
DMA-3 6998.904 2858.166
DMA-3 7460.334 2842.954
DMA-3 7485.687 2269.970
DMA-3 7394.415 2254.758
DMA-3 7384.274 2143.204
DMA-3 7490.758 2138.133
DMA-3 7495.828 1884.600
DMA-3 7482.430 1677.812
DMA-3 7604 .352 1650.718
DMA-3 7365.024 1135.936
DMA-3 6999.258 670.827
DMA-3 5929.053 1573.952
DMA-3 5644.569 2025.515
DMA-3 5531.678 2377.735
DMA-3 5251.709 3032.501
DMA-3 5229.246 3456.503
DMA-3 5264.740 3892.579
DMA-14 -396.171 3918.380
DMA-14 -350.159 4025.742
DMA-14 -304.146 4133.104
DMA-14 564.974 3775.231

DMA-14 1229.596 3724.106



DMA-14 1945.342 3969.505

DMA-14 2078.267 4153.554
DMA-14 2906.488 4266.028
DMA-14 3980.107 4245 .578
DMA-14 4164.156 4163.779
DMA-14 4368.655 4286.478
DMA-14 4869.678 4204.679
DMA-14 5288.901 4368.278
DMA-14 6413.645 3979.730
DMA-14 7630.414 3989.955
DMA-14 7661.089 1709.791
DMA-14 7507.715 1699.566
DMA-14 7497 .490 3765.006
DMA-14 6250.046 3795.681
DMA-14 5207.101 3897.930
DMA-14 4307.962 3932.539
DMA-14 3647.487 3932.539
DMA-14 3255.330 3984.139
DMA-14 2780.614 3984.139
DMA-14 2409.097 3932.539
DMA-14 2078.860 3736.461
DMA-14 1583.504 3550.702
DMA-14 1211.987 3478.463
DMA-14 737.270 3509.422
DMA-14 200.635 3499.102
DMA-14 -191.522 3757.100
DMA-14SM 519.124 3155.728
[SYMBOLS]

; ;Gage X-Coord Y-Coord
bl

Lindbergh 1922.290 8394.683
[BACKDROP]

FILE "\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\MoodyCanyon\BG_image.jpg"

DIMENSIONS -1470.588 0.000 11470.588 10000.000



EPA STORM WATER MANAGEMENT MODEL -

J-15013C SOUTH OTAY VTM 2

MOODY CANYON - POST DEVELOPMENT
MODEL

WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop

VERSION 5.1 (Build 5.1.012)

used for Conduit 4
used for Conduit 5
used for Conduit 7
used for Conduit 8

3k 3k 3k >k >k 5k >k >k 3k >k 3k 3k 3k 3k 5k %k %k %k >k 5k >k >k >k >k 5k 3k 3k %k 5k %k %k %k >k >k >k >k >k >k 5k 5k 3k %k %k %k %k %k %k >k >k >k >k >k 5k k k >k k

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k >k 3k 3k 3k 3k 3k 3k 5k 3k >k 5k >k 5k >k 5k 3k 5k 3k 5k k 5k 5k >k 3k >k 3k >k 5k >k 5k 3k 5k 3k >k 5k >k 3k >k 5k >k 5k >k 5k 3k >k %k >k %k %k %k %k sk >k k k ok

3k 3k 3k >k >k >k 3k 5k 5k >k %k %k k %k k %

Analysis Options

3k >k 3k >k 3k >k 3k 3k >k 3k %k %k k %k k %k
Flow Units ............... CFS
Process Models:
Rainfall/Runoff ........ YES
RDII ...cvvtiiinnnnnnns NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Flow Routing Method ...... KINWAVE

Starting Date
Ending Date

08/28/1951 01:00:00
03/16/2008 20:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 01:00:00
Wet Time Step ............ 01:00:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 60.00 sec

3k 3k ok >k >k 3k 3k 5k >k 3k 3k sk >k >k >k sk ok %k >k k ok sk %k kokok Volume Depth
Runoff Quantity Continuity acre-feet inches
dokokokokskokokkokokkokskkok sk kokskkokskkokk o ______._.  _______
Total Precipitation ...... 4659.155 539.150
Evaporation Loss ......... 564.559 65.330
Infiltration Loss ........ 1452.521 168.083
Surface Runoff ........... 2893.246 334.802
Final Storage ............ 0.000 0.000
Continuity Error (%) ..... -5.391

3k 3k 3k sk ok sk ok sk ok sk ok sk ok sk sk sk sk sk >k sk sk sk ko kok Volume Volume
Flow Routing Continuity acre-feet 10”76 gal
sokskokokokskokokokoskokokkoskoskokokoskskskskskskskk L _______  _________
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 2893.246 942.807
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ...vvvvuvennnn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 2890.572 941.936
Flooding Loss ............ 0.130 0.042
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.088

3k 3k 3k >k >k >k >k >k 3k 3k 3k 3k 3k %k 3k 5k k %k >k %k >k >k >k %k 5k >k >k %k >k k >k >k

Highest Flow Instability Indexes
3k 3k sk 3k ok sk ok sk >k sk >k sk 3k sk 3k ok 3k ok k ok sk >k sk >k sk >k sk sk ok sk ok k

All links are stable.

3k 3k 3k >k >k >k >k >k 3k 3k 3k 3k 3k %k 3k %k >k %k %k %k %k >k >k k k

Routing Time Step Summary



3k 3k 3k >k >k 3k 3k 3k 3k >k 3k 3k %k %k %k %k %k %k >k >k >k >k >k >k k

p
Run

Bal
E
Per

eak
off
CFS

Flow
ance
rror
cent

Coeff

Minimum Time Step : 60.00 sec
Average Time Step : 60.00 sec
Maximum Time Step : 60.00 sec
Percent in Steady State : 0.00
Average Iterations per Step : 1.00
Percent Not Converging 0.00
3k 5k 3k >k 3k 3k 3k >k >k >k 3k ok %k >k %k 5k %k >k %k %k >k %k %k %k >k *k k
Subcatchment Runoff Summary
3k 5k 3k >k 3k %k 5k >k >k 3k 3k ok >k >k %k 5k >k >k %k >k >k %k %k %k >k k k
Total Total Total Total Total Total
Precip Runon Evap Infil Runoff Runoff
Subcatchment in in in in in 1076 gal
DMA-1 539.15 0.00 77.40 100.64 395.05 63.29
DMA-2 539.15 0.00 77.41 100.65 395.04 243.50
DMA-3 539.15 0.00 77.41 100.64 395.04 410.84
DMA-14 539.15 0.00 85.70 60.04 426.66 169.14
DMA-14SM 539.15 0.00 15.53 442 .37 92.85 55.97
3k 3k 3k %k >k 3k 3k 5k 5k 5k %k %k %k %k k >k >k %
Node Depth Summary
3k 3k 3k 3k 3k 3k 3k 3k 5k 5k %k %k %k %k k >k k %
Average Maximum Maximum Time of Max Reported
Depth Depth HGL  Occurrence Max Depth
Node Type Feet Feet Feet days hr:min Feet
POC1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC2 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J3 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC_MC OUTFALL 0.00 0.00 0.00 0 00:00 0.00
BMP-1 STORAGE 0.04 6.97 6.97 5218 08:03 6.08
BMP-2 STORAGE 0.07 9.19 9.19 5218 08:02 9.19
BMP-3 STORAGE 0.06 15.00 15.00 5218 08:28 9.76
BMP-14 STORAGE 0.05 6.94 6.94 5218 08:35 6.63
3k 3k 3k >k 3k 3k 5k >k >k 3k 5k >k >k >k k k k >k k
Node Inflow Summary
3k 3k 3k >k 3k 3k 5k >k >k 3k 5k 5k >k >k sk k ok k k
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 10”76 gal 1076 gal
POC1 JUNCTION 0.00 8.94 5218 08:03 ] 63.2
POC2 JUNCTION 0.00 50.30 5218 08:02 ] 243
J1 JUNCTION 0.00 57.63 5218 08:06 (] 307
J3 JUNCTION 0.00 34.20 5218 08:17 (] 410
POC_MC OUTFALL 23.40 105.39 5218 08:22 56 942
BMP-1 STORAGE 8.01 8.01 5218 @8:01 63.3 63.3
BMP-2 STORAGE 30.80 30.80 5218 08:01 243 243
BMP-3 STORAGE 51.97 51.97 5218 @8:01 411 411
BMP-14 STORAGE 19.88 50.00 5218 08:17 169 580

sk sk sk >k >k >k 3k sk 3k ok sk 5k %k %k %k ok %k %k %k k%

Node Flooding Summary
3k 3k 3k >k 3k 3k 3k >k >k 3k 3k 3k >k >k %k 3k %k %k k %k k

Flooding refers to all water that overflows a node, whether it ponds or not.

Total  Maximum

Maximum  Time of Max Flood Ponded
Hours Rate Occurrence Volume Volume
Node Flooded CFS  days hr:min 1076 gal 1000 ft3

BMP -2 0.23 5.54 5218 08:02 0.025 0.000

[OIOROEOGEOE R GRORN]



BMP-3 0.20

3k >k >k >k >k >k 3k ok sk ok sk sk sk ok ok ok %k %k >k ok k ok

Storage Volume Summary
3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k >k >k %k 3k >k %k %k %k >k ¥

6.

72

Maximum
Outflow
CFS

Average

Volume
Storage Unit 1000 ft3
BMP-1 0.121
BMP-2 0.478
BMP-3 0.677
BMP-14 0.279

3k 3k >k >k >k >k 3k sk 3k 3k %k %k 5k k %k %k %k >k >k >k K k k

Outfall Loading Summary
3k >k 3k >k ok >k 3k 3k ok 3k >k 5k >k 5k >k 5k >k ok >k ok sk k k

5218 08:18 0.017
Evap Exfil Maximum
Pcnt Pcnt Volume
Loss Loss 1000 ft3

2] 2] 18.751

0 0 58.610

0 0 137.610

0 0 84.892

Max Total

Flow Volume

CFsS 1076 gal
105.39 941.866
105.39 941.866

Time of Max
Occurrence
days hr:min

Flow
Freq
Outfall Node Pcnt
POC_MC 4.75
System 4.75
3k >k 3k >k 3k >k 3k 3k 5k 3k >k 3k >k k >k 5k %k 5k >k k
Link Flow Summary
3k >k 3k >k 3k >k 3k 3k 3k 3k >k 3k >k 3k >k 5k %k 5k k %k
Link Type
4 DUMMY
5 DUMMY
7 DUMMY
8 DUMMY
0-1 DUMMY
0-2 DUMMY
0-3 DUMMY
0-14 DUMMY

3k 3k 3k 3k 5k 3k 3k 5k 5k 5k 3k 3k %k %k %k %k %k %k >k >k >k >k k %k k

Conduit Surcharge Summary
3k ok 5k >k >k %k ok >k >k >k %k ok >k >k %k 5k %k >k %k >k >k %k k %k k

No conduits were surcharged.

Maximum
| Flow|

CFS

Analysis begun on: Tue Mar 01 17:11:15 2022
Analysis ended on: Tue Mar 01 17:12:26 2022

Total elapsed time: 00:01:11

Maximum
|veloc|
ft/sec

0.000
Max Time of Max
Pcnt Occurrence
Full days hr:min
99 5218 08:03
100 5218 ©07:56
100 5218 ©08:17
70 5218 08:34
Max/ Max/
Full Full
Flow Depth



5. PRE DEVELOPMENT TO POST PROJECT FLOW COMPARISONS



[TITLE]
;;Project Title/Notes
J-15013C SOUTH OTAY VTM 2

MOODY CANYON - POST DEVELOPMENT

MODEL

[OPTIONS]

;;0ption Value

FLOW_UNITS CFS

INFILTRATION GREEN_AMPT

FLOW_ROUTING KINWAVE

LINK_OFFSETS DEPTH

MIN_SLOPE 0

ALLOW_PONDING NO

SKIP_STEADY_STATE NO

START_DATE 08/28/1951

START_TIME 01:00:00

REPORT_START_DATE 08/28/1951

REPORT_START_TIME 01:00:00

END_DATE 03/16/2008

END_TIME 20:00:00

SWEEP_START 01/01

SWEEP_END 12/31

DRY_DAYS ]

REPORT_STEP 01:00:00

WET_STEP 01:00:00

DRY_STEP 01:00:00

ROUTING_STEP 0:01:00

INERTIAL_DAMPING PARTIAL

NORMAL_FLOW_LIMITED BOTH

FORCE_MAIN_EQUATION H-W

VARIABLE_STEP 0.75

LENGTHENING_STEP 0

MIN_SURFAREA 12.557

MAX_TRIALS 8

HEAD_TOLERANCE 0.005

SYS_FLOW_TOL 5

LAT_FLOW_TOL 5

MINIMUM_STEP 0.5

THREADS 4

[EVAPORATION]

;;Data Source Parameters

Pl

MONTHLY 0.06 0.08 0.11 0.16 0.18 0.21 0.21 0.20 0.16 .12 0.08 0.06
DRY_ONLY NO

[RAINGAGES]

; ;Name Format Interval SCF Source

0

Lindbergh INTENSITY 1:00 1.0 TIMESERIES TS-Lindbergh

[SUBCATCHMENTS]

; ;Name Rain Gage Outlet Area %Imperv Width %Slope  CurbLen SnowPack
0

DMA-1 Lindbergh BMP-1 5.9 75 2578 2 0
DMA-2 Lindbergh BMP-2 22.7 75 9874 2 0
DMA-3 Lindbergh BMP-3 38.3 75 16669 2 0
DMA-14 Lindbergh BMP-14 14.6 85 6377 2 0
DMA-14SM Lindbergh POC_MC 22.2 0 1209 2 0
[SUBAREAS ]

;;Subcatchment  N-Imperv  N-Perv S-Imperv  S-Perv PctzZero RouteTo PctRouted
B

DMA-1 0.012 0.1 0.05 0.1 25 OUTLET

DMA-2 0.012 0.1 0.05 0.1 25 OUTLET

DMA-3 0.012 0.1 0.05 0.1 25 OUTLET

DMA-14 0.012 0.1 0.05 0.1 25 OUTLET

DMA-14SM 0.012 0.1 0.05 0.1 25 OUTLET
[INFILTRATION]

;;Subcatchment Suction Ksat IMD

I T

DMA-1 9.0 0.019 8.3

DMA-2 9.0 0.019 8.3

DMA-3 9.0 0.019 0.3



DMA-14 9.0 0.019 0.3

DMA-14SM 9.0 0.025 0.3

[JUNCTIONS]

; ;Name Elevation MaxDepth  InitDepth SurDepth  Aponded

537 TmmTmmTmmTos mmommoms ommomooos mooooooooo oooooooooo ooooooooo-

PoC1 (2] 0 (2] 0 (2]

pPoc2 (2] 0 (2] 0 (2]

J1 (2] 7] (2] 7] (2]

J3 (2] 7] 0 7] (2]

[OUTFALLS]

;5 ;Name Elevation Type Stage Data Gated Route To

F 2% Jnteteleee el el e e

POC_MC 0 FREE NO

[STORAGE]

; ;Name Elev. MaxDepth InitDepth Shape Curve Name/Params N/A Fevap Psi Ksat
2% Tl el
BMP-1 0 10 0 TABULAR SC-1 0 2]

BMP-2 ) 10 0 TABULAR SC-2 0 2]

BMP-3 %] 15 %] TABULAR SC-3 0 %]

BMP-14 0 8.5 ) TABULAR SC-14 0 0
[CONDUITS]

; ;Name From Node To Node Length Roughness InOffset  OutOffset InitFlow MaxFlow
)

4 POC2 J1 400 0.01 (4] 0 0 0
5 J1 POC_MC 400 0.01 0 0 (4] 0
7 POC1 J1 400 0.01 (4] 0 0 0
8 13 BMP-14 400 0.01 0 0 (4] 0
[OUTLETS]

; ;Name From Node To Node Offset Type QTable/Qcoeff Qexpon Gated
bl

0-1 BMP-1 POC1 0 TABULAR/DEPTH RC-1 NO
0-2 BMP-2 POC2 0 TABULAR/DEPTH RC-2 NO
0-3 BMP-3 J3 0 TABULAR/DEPTH RC-3 NO
0-14 BMP-14 POC_MC 0 TABULAR/DEPTH RC-14 NO
[XSECTIONS]

55> Link Shape Geoml Geom2 Geom3 Geomd Barrels Culvert

2% T

4 DUMMY 0 0 0 0 1

5 DUMMY 0 0 0 0 1

7 DUMMY 0 0 0 0 1

8 DUMMY 0 0 0 0 1

[CURVES]

; ;Name Type X-Value Y-Value

bl

RC-1 Rating 0.00 0.077

RC-1 0.25 0.087

RC-1 0.50 0.096

RC-1 0.75 0.104

RC-1 1.00 0.112

RC-1 1.25 0.119

RC-1 1.50 0.125

RC-1 1.75 0.132

RC-1 2.00 0.138

RC-1 2.25 0.143

RC-1 2.50 0.149

RC-1 2.75 0.154

RC-1 3.00 0.159

RC-1 3.09 0.160

RC-1 3.25 0.164

RC-1 3.50 0.169

RC-1 3.75 0.321

RC-1 4.00 0.595

RC-1 4.25 0.852

RC-1 4.50 1.006

RC-1 4.75 1.137

RC-1 5.00 1.253

RC-1 5.25 1.358

RC-1 5.50 1.455

RC-1 5.75 1.651
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6.00 2.523
6.25 3.792
6.50 5.350
6.75 7.149
7.00 9.159
7.25 11.358
7.50 13.730
7.75 16.264
8.00 18.949
8.25 21.263
8.50 22.770
8.75 24.180
9.00 25.510
9.25 26.771
9.50 27.974
9.75 29.126
10.00 30.233
10.25 31.300
10.40 31.923
10.75 33.331
Rating 0.00 0.239
0.25 0.271
0.50 0.300
0.75 0.326
1.00 0.351
1.25 0.373
1.50 0.395
1.75 0.415
2.00 0.434
2.25 0.453
2.50 0.471
2.75 0.488
3.00 0.505
3.09 0.508
3.25 0.521
3.50 0.536
3.75 0.551
4.00 0.566
4.25 0.580
4.50 0.594
4.75 0.608
5.00 0.621
5.25 0.759
5.50 1.333
5.75 1.745
6.00 2.045
6.25 2.735
6.50 3.761
6.75 5.004
7.00 6.424
7.25 7.997
7.50 9.709
7.75 13.423
8.00 18.325
8.25 23.809
8.50 30.032
8.75 36.899
9.00 44.344
9.25 52.321
9.50 60.793
9.75 69.731
10.00 79.108
10.25 88.906
10.40 94.978
10.75 109.689
Rating 0.00 0.478
0.25 0.543
0.50 0.600
0.75 0.653
1.00 0.701
1.25 0.747
1.50 0.790
1.75 0.830
2.00 0.869
2.25 0.906
2.50 0.942
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RC-14
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RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14
RC-14

Rating

.75
.00
.09
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
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.00
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.50
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.25
.50
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.00
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50
.75
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10.40
10.75
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.9
.0
.0
.0
0
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.5
.0
7
.5
.5
5
.2
.7
2
.6
.0
.4
9.6
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0.2
0.5
0.7
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.6
1.7
1.7
1.8
1.8
1.9
2.0
2.2
3.0
3.5
3.9
4.2
4.4
8.2

76
09
16
41
72
02
32
61
89
16
43
50
90
81
94
13
26
04
32
16
65
86
84
13

.345
.468
.904
.566
.168
.606
.927
.657
.895
.205

15
67
57
09
39
54
59
55
46
31
11
88
61
75
31
99
64
28
76
94
44
o1
09
86
09

.789
.225
.795
.757
.931
.515
.243
.963
.579
101.
111.
119.
127.
134.
140.
147.
153.
177.

018
940
916
329
290
877
147
143
650



RC-14
RC-14

)

SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
SC-1
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SC-1
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B

SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2

Storage

Storage

10.40
10.75

.00
25
.50
.75
.00
.25
.50
75
.00
.25
50
.75
.00
.09
.25
.50
75
.00
.25
50
.75
.00
25
.50
.75
.00
.25
.50
75
.00
.25
50
.75
.00
25
.50
.75
00
.25
.50
.75
10.00
10.25
10.40
10.75
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00
.25
.50
75
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.25
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.09
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.00
25
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.75
.00
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.50
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200.
267.

0.00

2115.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.
3290.

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

0.00

2856.
6029.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.
8315.

198
228

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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00
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00
00
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00
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00
00
00
00
00
00

30
96
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00



SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2
SC-2

B

SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3
SC-3

)

SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14
SC-14

Storage

Storage

.00
25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
10.00
10.25
10.40
10.75
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.00
.25
.50
.75
.00
25
.50
.75
.00
.25
.50
75
.00
.09
25
.50
.75
.00
.25
.50
75
.00
.25
50
.75
.00
25
.50
.75
00
.25
.50
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.00
.25
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.75
.00
25
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.75
10.00
10.25
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.00
.25
50
.75
.00
25
.50
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.00
.25
.50
.75
.00
.09
.25
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8315.00
8315.00

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

0.00

00
00
00
00
00
00
00
00
00
00
00
00
00
00

4230.00
8930.00

1363
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
100.
100.
100.

0.00

6200.
6200.
6200.
6200.
3100.
3100.
3100.
3100.
3100.
3100.
3100.
3100.

Q.
0.
0.
9.
0.
0.
0.
0.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
00
00
00

4]
0
0
4]
]
4]
0
4]
4]
4]
]
4]

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0
0
0
0
0
0
0
0
[4
0
0
[4

15536.16
15843.82
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https://14100.00
https://14100.00
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SC-14 3.50 16230.12
SC-14 3.75 16620.92
SC-14 4.00 17016.22
SC-14 4.25 17416.02
SC-14 4.50 17820.32
SC-14 4.75 18229.12
SC-14 5.00 18642.42
SC-14 5.25 19060.22
SC-14 5.50 19482.52
SC-14 5.75 19909.32
SC-14 6.00 20340.62
SC-14 6.25 20776.42
SC-14 6.50 21216.72
SC-14 6.75 21661.52
SC-14 7.00 22110.82
SC-14 7.25 22564.62
SC-14 7.50 23022.92
SC-14 7.75 23485.72
SC-14 8.00 23953.02
SC-14 8.25 24424 .82
SC-14 8.50 24901.12
SC-14 8.75 25381.92
SC-14 9.00 25867.22
SC-14 9.25 26357.02
SC-14 9.50 26851.32
SC-14 9.75 27350.11
SC-14 10.00 27853.41
SC-14 10.25 28361.21
SC-14 10.40 28668.05
SC-14 10.75 29390.31
[TIMESERIES]

; ;Name Date Time Value

bl

TS-Lindbergh FILE "\\cp.rickeng.com\projects\C_SD_J\15013 - South
Otay\WaterResources\Hydromodification\SWMM\RainGauge\lindbergh.dat"
[REPORT]

; sReporting Options

INPUT NO

CONTROLS  NO
SUBCATCHMENTS ALL

NODES ALL

LINKS ALL

[TAGS]

[MAP]

DIMENSIONS -1470.588 0.000 11470.588 10000.000
Units None

[COORDINATES]

; ;Node X-Coord Y-Coord
0

POC1 7637.451 5943.455
POC2 7649.830 4513.719
J1 6002.045 5408.998
J3 6437.344 3831.389
POC_MC -460.123 4110.429
BMP-1 8050.510 5890.548
BMP-2 7860.726 4479.819
BMP-3 6718.857 3638.442
BMP-14 209.258 3701.703
[VERTICES]

;5 Link X-Coord Y-Coord
>

4 6656.442 4979.550
5 5040.900 5102.249
5 4335.378 5040.900
5 3558.282 4795.501
5 2505.112 4846.626
5 2157.464 4877 .301
5 1175.869 4233.129
5 214.724 4263.804
8 5894.858 4032.907
8 2686.428 4127.427
8 1027.076 3623.320



[Polygons]

;;Subcatchment  X-Coord Y-Coord
Pl

DMA-1 8053.748 5282.323
DMA-1 8206.182 4938.368
DMA-1 8397.702 5079.077
DMA-1 8389.885 5501.203
DMA-1 8694.754 5520.746
DMA-1 8718.206 5790.438
DMA-1 8843.280 5954.598
DMA-1 8890.183 6017.135
DMA-1 9036.241 6122.946
DMA-1 8912.454 6153.893
DMA-1 8175.923 6129.135
DMA-1 7705.534 5516.391
DMA-1 7686.966 5293.575
DMA-2 7965.486 3987.626
DMA-2 7971.668 4113.659
DMA-2 8018.571 4160.562
DMA-2 8126.409 4278.524
DMA-2 7946.918 4284.714
DMA-2 7977 .865 4656.074
DMA-2 7804.563 4965.540
DMA-2 7701.976 5262.780
DMA-2 8045.931 5243.237
DMA-2 8198.365 4887 .557
DMA-2 8444 .605 5075.168
DMA-2 8425.062 5462.117
DMA-2 8729.931 5493.386
DMA-2 8745.566 5759.169
DMA-2 8937.086 6024.952
DMA-2 9128.606 6169.569
DMA-2 9367.029 6212.564
DMA-2 9632.812 6204.747
DMA-2 9624 .995 6079.672
DMA-2 9406.115 6079.672
DMA-2 9394.389 4989.180
DMA-2 9980.675 4973.545
DMA-2 9679.932 4377.554
DMA-2 9679.932 3956.679
DMA-2 9568.524 3956.679
DMA-2 9531.388 3863.839
DMA-2 7656.019 3863.839
DMA-2 7649.830 3993.815
DMA-3 6070.975 3796.237
DMA-3 6780.866 3778.490
DMA-3 7490.758 3760.742
DMA-3 7470.475 3020.427
DMA-3 6851.855 3015.356
DMA-3 6507.051 2929.155
DMA-3 6218.024 2721.258
DMA-3 6334.649 2629.986
DMA-3 6643.958 2853.095
DMA-3 6872.138 2868.307
DMA-3 6897.491 2751.682
DMA-3 6998.904 2858.166
DMA-3 7460.334 2842.954
DMA-3 7485.687 2269.970
DMA-3 7394.415 2254.758
DMA-3 7384.274 2143.204
DMA-3 7490.758 2138.133
DMA-3 7495.828 1884.600
DMA-3 7482.430 1677.812
DMA-3 7604 .352 1650.718
DMA-3 7365.024 1135.936
DMA-3 6999.258 670.827
DMA-3 5929.053 1573.952
DMA-3 5644.569 2025.515
DMA-3 5531.678 2377.735
DMA-3 5251.709 3032.501
DMA-3 5229.246 3456.503
DMA-3 5264.740 3892.579
DMA-14 -396.171 3918.380
DMA-14 -350.159 4025.742
DMA-14 -304.146 4133.104
DMA-14 564.974 3775.231

DMA-14 1229.596 3724.106



DMA-14 1945.342 3969.505

DMA-14 2078.267 4153.554
DMA-14 2906.488 4266.028
DMA-14 3980.107 4245 .578
DMA-14 4164.156 4163.779
DMA-14 4368.655 4286.478
DMA-14 4869.678 4204.679
DMA-14 5288.901 4368.278
DMA-14 6413.645 3979.730
DMA-14 7630.414 3989.955
DMA-14 7661.089 1709.791
DMA-14 7507.715 1699.566
DMA-14 7497 .490 3765.006
DMA-14 6250.046 3795.681
DMA-14 5207.101 3897.930
DMA-14 4307.962 3932.539
DMA-14 3647.487 3932.539
DMA-14 3255.330 3984.139
DMA-14 2780.614 3984.139
DMA-14 2409.097 3932.539
DMA-14 2078.860 3736.461
DMA-14 1583.504 3550.702
DMA-14 1211.987 3478.463
DMA-14 737.270 3509.422
DMA-14 200.635 3499.102
DMA-14 -191.522 3757.100
DMA-14SM 519.124 3155.728
[SYMBOLS]

; ;Gage X-Coord Y-Coord
bl

Lindbergh 1922.290 8394.683
[BACKDROP]

FILE "\\cp.rickeng.com\projects\C_SD_J\15013 - South Otay\WaterResources\Hydromodification\SWMM\MoodyCanyon\BG_image.jpg"

DIMENSIONS -1470.588 0.000 11470.588 10000.000



EPA STORM WATER MANAGEMENT MODEL -

J-15013C SOUTH OTAY VTM 2

MOODY CANYON - POST DEVELOPMENT
MODEL

WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop
WARNING 04: minimum elevation drop

VERSION 5.1 (Build 5.1.012)

used for Conduit 4
used for Conduit 5
used for Conduit 7
used for Conduit 8
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NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k >k 3k 3k 3k 3k 3k 3k 5k 3k >k 5k >k 5k >k 5k 3k 5k 3k 5k k 5k 5k >k 3k >k 3k >k 5k >k 5k 3k 5k 3k >k 5k >k 3k >k 5k >k 5k >k 5k 3k >k %k >k %k %k %k %k sk >k k k ok

3k 3k 3k >k >k >k 3k 5k 5k >k %k %k k %k k %

Analysis Options

3k >k 3k >k 3k >k 3k 3k >k 3k %k %k k %k k %k
Flow Units ............... CFS
Process Models:
Rainfall/Runoff ........ YES
RDII ...cvvtiiinnnnnnns NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Flow Routing Method ...... KINWAVE

Starting Date
Ending Date

08/28/1951 01:00:00
03/16/2008 20:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 01:00:00
Wet Time Step ............ 01:00:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 60.00 sec

3k 3k ok >k >k 3k 3k 5k >k 3k 3k sk >k >k >k sk ok %k >k k ok sk %k kokok Volume Depth
Runoff Quantity Continuity acre-feet inches
dokokokokskokokkokokkokskkok sk kokskkokskkokk o ______._.  _______
Total Precipitation ...... 4659.155 539.150
Evaporation Loss ......... 564.559 65.330
Infiltration Loss ........ 1452.521 168.083
Surface Runoff ........... 2893.246 334.802
Final Storage ............ 0.000 0.000
Continuity Error (%) ..... -5.391

3k 3k 3k sk ok sk ok sk ok sk ok sk ok sk sk sk sk sk >k sk sk sk ko kok Volume Volume
Flow Routing Continuity acre-feet 10”76 gal
sokskokokokskokokokoskokokkoskoskokokoskskskskskskskk L _______  _________
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 2893.246 942.807
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ...vvvvuvennnn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 2890.572 941.936
Flooding Loss ............ 0.130 0.042
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.088

3k 3k 3k >k >k >k >k >k 3k 3k 3k 3k 3k %k 3k 5k k %k >k %k >k >k >k %k 5k >k >k %k >k k >k >k

Highest Flow Instability Indexes
3k 3k sk 3k ok sk ok sk >k sk >k sk 3k sk 3k ok 3k ok k ok sk >k sk >k sk >k sk sk ok sk ok k

All links are stable.

3k 3k 3k >k >k >k >k >k 3k 3k 3k 3k 3k %k 3k %k >k %k %k %k %k >k >k k k

Routing Time Step Summary



3k 3k 3k >k >k 3k 3k 3k 3k >k 3k 3k %k %k %k %k %k %k >k >k >k >k >k >k k

p
Run

Bal
E
Per

eak
off
CFS

Flow
ance
rror
cent

Coeff

Minimum Time Step : 60.00 sec
Average Time Step : 60.00 sec
Maximum Time Step : 60.00 sec
Percent in Steady State : 0.00
Average Iterations per Step : 1.00
Percent Not Converging 0.00
3k 5k 3k >k 3k 3k 3k >k >k >k 3k ok %k >k %k 5k %k >k %k %k >k %k %k %k >k *k k
Subcatchment Runoff Summary
3k 5k 3k >k 3k %k 5k >k >k 3k 3k ok >k >k %k 5k >k >k %k >k >k %k %k %k >k k k
Total Total Total Total Total Total
Precip Runon Evap Infil Runoff Runoff
Subcatchment in in in in in 1076 gal
DMA-1 539.15 0.00 77.40 100.64 395.05 63.29
DMA-2 539.15 0.00 77.41 100.65 395.04 243.50
DMA-3 539.15 0.00 77.41 100.64 395.04 410.84
DMA-14 539.15 0.00 85.70 60.04 426.66 169.14
DMA-14SM 539.15 0.00 15.53 442 .37 92.85 55.97
3k 3k 3k %k >k 3k 3k 5k 5k 5k %k %k %k %k k >k >k %
Node Depth Summary
3k 3k 3k 3k 3k 3k 3k 3k 5k 5k %k %k %k %k k >k k %
Average Maximum Maximum Time of Max Reported
Depth Depth HGL  Occurrence Max Depth
Node Type Feet Feet Feet days hr:min Feet
POC1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC2 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J1 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
J3 JUNCTION 0.00 0.00 0.00 0 00:00 0.00
POC_MC OUTFALL 0.00 0.00 0.00 0 00:00 0.00
BMP-1 STORAGE 0.04 6.97 6.97 5218 08:03 6.08
BMP-2 STORAGE 0.07 9.19 9.19 5218 08:02 9.19
BMP-3 STORAGE 0.06 15.00 15.00 5218 08:28 9.76
BMP-14 STORAGE 0.05 6.94 6.94 5218 08:35 6.63
3k 3k 3k >k 3k 3k 5k >k >k 3k 5k >k >k >k k k k >k k
Node Inflow Summary
3k 3k 3k >k 3k 3k 5k >k >k 3k 5k 5k >k >k sk k ok k k
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 10”76 gal 1076 gal
POC1 JUNCTION 0.00 8.94 5218 08:03 ] 63.2
POC2 JUNCTION 0.00 50.30 5218 08:02 ] 243
J1 JUNCTION 0.00 57.63 5218 08:06 (] 307
J3 JUNCTION 0.00 34.20 5218 08:17 (] 410
POC_MC OUTFALL 23.40 105.39 5218 08:22 56 942
BMP-1 STORAGE 8.01 8.01 5218 @8:01 63.3 63.3
BMP-2 STORAGE 30.80 30.80 5218 08:01 243 243
BMP-3 STORAGE 51.97 51.97 5218 @8:01 411 411
BMP-14 STORAGE 19.88 50.00 5218 08:17 169 580

sk sk sk >k >k >k 3k sk 3k ok sk 5k %k %k %k ok %k %k %k k%

Node Flooding Summary
3k 3k 3k >k 3k 3k 3k >k >k 3k 3k 3k >k >k %k 3k %k %k k %k k

Flooding refers to all water that overflows a node, whether it ponds or not.

Total  Maximum

Maximum  Time of Max Flood Ponded
Hours Rate Occurrence Volume Volume
Node Flooded CFS  days hr:min 1076 gal 1000 ft3

BMP -2 0.23 5.54 5218 08:02 0.025 0.000

[OIOROEOGEOE R GRORN]



BMP-3 0.20

3k >k >k >k >k >k 3k ok sk ok sk sk sk ok ok ok %k %k >k ok k ok

Storage Volume Summary
3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k >k >k %k 3k >k %k %k %k >k ¥

6.

72

Maximum
Outflow
CFS

Average

Volume
Storage Unit 1000 ft3
BMP-1 0.121
BMP-2 0.478
BMP-3 0.677
BMP-14 0.279

3k 3k >k >k >k >k 3k sk 3k 3k %k %k 5k k %k %k %k >k >k >k K k k

Outfall Loading Summary
3k >k 3k >k ok >k 3k 3k ok 3k >k 5k >k 5k >k 5k >k ok >k ok sk k k

5218 08:18 0.017
Evap Exfil Maximum
Pcnt Pcnt Volume
Loss Loss 1000 ft3

2] 2] 18.751

0 0 58.610

0 0 137.610

0 0 84.892

Max Total

Flow Volume

CFsS 1076 gal
105.39 941.866
105.39 941.866

Time of Max
Occurrence
days hr:min

Flow
Freq
Outfall Node Pcnt
POC_MC 4.75
System 4.75
3k >k 3k >k 3k >k 3k 3k 5k 3k >k 3k >k k >k 5k %k 5k >k k
Link Flow Summary
3k >k 3k >k 3k >k 3k 3k 3k 3k >k 3k >k 3k >k 5k %k 5k k %k
Link Type
4 DUMMY
5 DUMMY
7 DUMMY
8 DUMMY
0-1 DUMMY
0-2 DUMMY
0-3 DUMMY
0-14 DUMMY

3k 3k 3k 3k 5k 3k 3k 5k 5k 5k 3k 3k %k %k %k %k %k %k >k >k >k >k k %k k

Conduit Surcharge Summary
3k ok 5k >k >k %k ok >k >k >k %k ok >k >k %k 5k %k >k %k >k >k %k k %k k

No conduits were surcharged.

Maximum
| Flow|

CFS

Analysis begun on: Tue Mar 01 17:11:15 2022
Analysis ended on: Tue Mar 01 17:12:26 2022

Total elapsed time: 00:01:11

Maximum
|veloc|
ft/sec

0.000
Max Time of Max
Pcnt Occurrence
Full days hr:min
99 5218 08:03
100 5218 ©07:56
100 5218 ©08:17
70 5218 08:34
Max/ Max/
Full Full
Flow Depth



Project Name: Southwest Village Vesting Tentative Map (VTM)
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Project Name: Southwest Village Vesting Tentative Map (VTM)

Attachment 3
Structural BMP Maintenance

Information

This is the cover sheet for Attachment 3.

A maintenance agreement will be provided during final engineering.

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



Project Name: Southwest Village Vesting Tentative Map (VTM)
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Project Name: Southwest Village Vesting Tentative Map (VIM)

Indicate which Items are Included:
Attachment

Contents Checklist
Sequence
Attachment 3 Maintenance Agreement (Form Included
DS-3247) (when applicable) Not applicable

Maintenance Agreement (Form DS-3247) will be submitted with the
Final Engineering submittal.

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



Project Name:

Use this checklist to ensure the required information has been included in the
Structural BMP Maintenance Information Attachment:

Attachment 3: For private entity operation and maintenance, Attachment 3 must
include a Storm Water Management and Discharge Control Maintenance Agreement (Form

DS-3247). The following information must be included in the exhibits attached to the
maintenance agreement:

Vicinity map

Site design BMPs for which DCV reduction is claimed for meeting the pollutant
control obligations.

BMP and HMP location and dimensions

BMP and HMP specifications/cross section/model

Maintenance recommendations and frequency

LID features such as (permeable paver and LS location, dim, SF).

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

Southwest Village Vesting Tentative Map (VTM)



THE CITY OF SAN DIEGO

RECORDING REQUESTED BY:
THE CITY OF SAN DIEGO
AND WHEN RECORDED MAIL TO:

Pardee Homes
13400 Sabre Springs Parkway, Suite 200
San Diego, California 92128

(THIS SPACE IS FOR RECORDER'S USE ONLY)

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT

APPROVAL NUMBER: ASSESSOR'S PARCEL NUMBER: PROJECT NUMBER:
645-061-04, 645-061-(06,07,08,09) 614791

This agreement is made by and between the City of San Diego, a municipal corporation [City] and

Pardee Homes

the owner or duly authorized representative of the owner [Property Owner] of property located at

Beyer Blvd & Enright Dr.

(PROPERTY ADDRESS)

and more particularly described as:

(LEGAL DESCRIPTION OF PROPERTY)
in the City of San Diego, County of San Diego, State of California.

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter
14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards, to enter into a Storm Water
Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and
maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMPs] prior to the
issuance of construction/grading permits. The Maintenance Agreement is intended to ensure the establishment and
maintenance of Permanent Storm Water BMPs on site, as described in the attached exhibit(s), the project's Storm
Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing No(s), or Building Plan
Project No(s): 614791

Property Owner wishes to obtain a building/engineering/grading permit according to the Grading and/or Improve-

ment Plan Drawing No(s) or Building Plan Project No(s): 614791

Continued on Page 2

Printed on rec cled#)aper. Visit our web site at www.sandiego.gov/development-services.
Upon request, this information is available in alternative formats for persons with disabilities.
DS-3247 (11-19)



www.sandiego.gov/development-services

Project Name: Southwest Village Vesting Tentative Map (VTM)

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: South Otay Mesa Vesting Tentative Map (VTM)

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: South Otay Mesa Vesting Tentative Map (VTM)

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

The plans must identify:

v

v

v

Structural BMP(s) with ID numbers matching Form |-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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CDS2025-5-C DESIGN NOTES

CDS2025-5-C RATED TREATMENT CAPACITY IS 1.6 CFS [45.3 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS

GLASS 14.0 CFS [396 L/s]. IF THE SITE CONDITIONS EXCEED 14.0 CFS [396 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.
FIBERGLA

SEPARATION CYLINDER CENTER OF CDS STRUCTURE, THE STANDARD CDS2025-5-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME

AND INLET SCREEN AND SUMP OPENING CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.
A
CONFIGURATION DESCRIPTION BMP-1
A o j GRATED INLET ONLY (NO INLET PIPE)
RN
% )J{ GRATED INLET WITH INLET PIPE OR PIPES
EN CURB INLET ONLY (NO INLET PIPE)
w
FLOW [k CURB INLET WITH INLET PIPE OR PIPES
— —" SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)
SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS
TOP SLAB ACCESS

(SEE FRAME AND
COVER DETAIL)

PVC HYDRAULIC

SHEAR PLATE 60" [1524] 1.D.

MANHOLE STRUCTURE

MAX. SITE SPECIFIC
DATA REQUIREMENTS
PLAN VIEW B-B T
N.T.S. A0 2> STRUCTURE ID
e WATER QUALITY FLOW RATE (CFS OR L/s) E
CONTRACTOR TO GROUT TO PEAK FLOW RATE (CFS OR Ls) *
FINISHED GRADE G| CLNTECH [ RETURN PERIOD OF PEAK FLOW (YRS) ,
GRADE =———Way "o =] www.ContechES.com SCREEN APERTURE (2400 OR 4700) ,
RINGS/RISERS Y addad e
K“: 1 = NG S PIPE DATA: LE. MATERIAL | DIAMETER
— ey INLET PIPE 1 : : :
FIBERGLASS i ER : & = INLET PIPE 2 * * *
SEPARATION CYLINDER i, ) Lo

AND INLET - OUTLET PIPE . . .

™\ ! . i RIM ELEVATION *
| 14
. t = ; < ANTI-FLOTATION BALLAST WIDTH HEIGHT
(MULTIPLE INLET g\lup_g I\P/I"Z\E i g - B FRAME AND COVER : :
= NOTES/SPECIAL REQUIREMENTS:
BE ACCOMMODATED) __ 5 | OUTLET PIPE (DIAMETER VARIES)
| = N.T.S.
H | +—= * PER ENGINEER OF RECORD

D ¢ XPERMANENT

POOL ELEV.

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING

< MAINTENANCE CLEANING.

OIL BAFFLE /

SKIRT

<
211" [889) ——

(57" [1702])

4
N
Vi
=
J

SEPARATION /]

SCREEN

(2-0" [610])

SHEAR PLATE

PVC HYDRAULIC / / ] .. f z P INSTALLATION NOTES

See L B Tt A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
Lo e e j SPECIFIED BY ENGINEER OF RECORD.
SOLIDS STORAGE @@@&;&Q@)‘gﬁg B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE
SUMP ; (LIFTING CLUTCHES PROVIDED).
ELEVATION A_A C. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
N.T.S. E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS
SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.
CoNTECH
L CDS2025-5-C
i ENGINEERED SOLUTIONS LLC INLINE CDS
CCDS” www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 STAN DARD DETAl L
RELATED FOREIGN PATENTS, OR OTHER FATENTS FENDING. 800-338-1122 513-645-7000 513-645-7993 FAX




SITE SPECIFIC DATA

PROJECT NAME

South Otay Mesa

PROJECT LOCATION

San Diego, CA

STRUCTURE ID BMP 1

TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)

CARTRIDGE

P
PRE-F/LTER\PER/MBER

VOID AREA

ATENTED VERTICAL
\ g |
!

DRAIN DOWN
5,072 FILTER
TREATMENT HGL AVAILABLE (FT)
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE S )

PIPE DATA IE. MATERIAL DIAMETER MLET PIPE \0 oPE
INLET PIPE 1 SEE NOTES SEE NOTES
INLET PIPE 2 | !

OUTLET PIPE DRAN DoWN LINE | Z{ggANWED“

PRETREATMENT | BIOFILTRATION |  DISCHARGE PLAN VIEW

RIM ELEVATION

SURFACE LOAD PARKWAY OPEN PLANTER | PARKWAY
FRAME & COVER 230" N/A 924"

WETLANDMEDIA VOLUME (CY) 3.05

WETLANDMEDIA DELIVERY METHOD 78D

ORIFICE SIZE (DIA. INCHES) $1.71" VEGETATION \

MAXIMUM PICK WEIGHT (LBS) 27000 PLANT

NOTES: ESTABLISHMENT c/L

MEDIA

INSTALLATION NOTES . !

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND I |
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND : -
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE |
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVFL BASE. MANUFACTURER 5 . , 95 e 5
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 4-0 o= ~2-6— [~
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY PRETREATMENT BIOFILTRATION DISCHARGE
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. 13-0

3. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. 14'-0"

(PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF OUTFLOW PIPE ELEVATION VIEW

MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON—-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.

6.  DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

Y | = 5
v | Ei :

~

: 5" W, BASE
6'—» 4'_0’_» <—6’

50"
LEFT END VIEW

& ol ;MANHOLE
9
M

»

©  RIGHT END VIEW

TREATMENT FLOW (CFS) 0.144
OPERATING HEAD (FT) 3.4
PRETREATMENT LOADING RATE (GPM/SF) 16D
WETLAND MEDIA LOADING RATE (GPM//SF) 1.0

THE PRODUCT DESCRIGED MAY BE
PROTECTED BY ONE OR MORE OF
THE FOLLOWING US PATENTS:
7,425,26Z; 7,470,362, 7,674,378;
8,303,816; RELATED FOREIGN
PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

www.ModularWetlands.com

M O D UL AR

855) SMOD-WET

MWS-L-4-13-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL
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FIBERGLASS CENTER OF CDS STRUCTURE,
SEPARATION CYLINDER SCREEN AND SUMP OPENING

CDS3035-6-C DESIGN NOTES

CDS3035-6-C RATED TREATMENT CAPACITY IS 3.8 CFS [107.6 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS
20.0 CFS [566 L/s]. IF THE SITE CONDITIONS EXCEED 20.0 CFS [566 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.

THE STANDARD CDS3035-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

AND INLET A
TOP SLAB ACCESS
(SEE FRAME AND
COVER DETAIL)
A
A
i
3N
*xq
FLOW
TOP SLAB ACCESS
72" [1829] I.D.
MANHOLE STRUCTURE
_J +/-65°
MAX.
N.T.S.
CONTRACTOR TO GROUT TO
FINISHED GRADE
GRADE
/ RINGS/RISERS
P e JE==\ \/// // S
- - el N4
[ I
FIBERGLASS - - -
SEPARATION CYLINDER . ‘ s :
ANDINLET ) .
s \ T (2]
. I u
- I ‘ @
da H e
>
B INNETPIPE | { | | | =
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING U.S PATENTS: 5,788,848, 6,641,720; 6,511,505, 6,581,783;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CONFIGURATION DESCRIPTION BMP-3

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

FRAME AND COVER

2
e

Zatel starrs

SITE SPECIFIC

DATA REQUIREMENTS

STRUCTURE ID

CsNTECH

www.ContechES.com

WATER QUALITY FLOW RATE (CFS OR L/s)

PEAK FLOW RATE (CFS OR L/s)

RETURN PERIOD OF PEAK FLOW (YRS)
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SCREEN APERTURE (2400 OR 4700)

PIPE DATA: I.E. MATERIAL DIAMETER
INLET PIPE 1 * * *
INLET PIPE 2 * * *
OUTLET PIPE * * *

RIM ELEVATION *
ANTI-FLOTATION BALLAST WIDTH HEIGHT

*

(DIAMETER VARIES)

GENERAL NOTES

1.
2.
3.

4.
5

6.

CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

N.T.S.

NOTES/SPECIAL REQUIREMENTS:

* PER ENGINEER OF RECORD

DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com
CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION

AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING

MAINTENANCE CLEANING.

INSTALLATION NOTES

A

mo o

ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.
CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE
(LIFTING CLUTCHES PROVIDED).
CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

N ®
4
ENGINEERED SOLUTIONS LLC

www.ContechES.com

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000

513-645-7993 FAX

CDS3035-6-C

INLINE CDS

STANDARD DETAIL
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING US PATENTS: 5788,848; 6,641,720; 6,511,595, 6,581,783;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CDS4040-8-C DESIGN NOTES

CDS4040-8-C RATED TREATMENT CAPACITY IS 6.0 CFS [169.9 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS
30.0 CFS [850 L/s]. IF THE SITE CONDITIONS EXCEED 30.0 CFS [850 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.

THE STANDARD CDS4040-8-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME

CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

CONFIGURATION DESCRIPTION BMP-2

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS
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CUNTECH

www.ContechES.com

FRAME AND COVER

(DIAMETER VARIES)
N.T.S.

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

SITE SPECIFIC
DATA REQUIREMENTS

STRUCTURE ID

WATER QUALITY FLOW RATE (CFS OR L/s)

PEAK FLOW RATE (CFS OR L/s)

RETURN PERIOD OF PEAK FLOW (YRS)

SCREEN APERTURE (2400 OR 4700)

PIPE DATA: I.E. MATERIAL DIAMETER
INLET PIPE 1 * * *
INLET PIPE 2 * * *
OUTLET PIPE * * *

RIM ELEVATION *
ANTI-FLOTATION BALLAST WIDTH HEIGHT

*

NOTES/SPECIAL REQUIREMENTS:

* PER ENGINEER OF RECORD

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING

MAINTENANCE CLEANING.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).

moo

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

Sl ®
4
ENGINEERED SOLUTIONS LLC

www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CDS4040-8-C
INLINE CDS
STANDARD DETAIL




SITE SPECIFIC DATA

PROJECT NUMBER

ORDER NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

VOLUME BASED (CF)

FLOW BASED (CFS)

TREATMENT HGL AVAILABLE (FT)

PEAK BYPASS REQUIRED (CFS) —

IF APPLICABLE

PIPE DATA

LE.

MATERIAL

DIAMETER

INLET PIPE 1

INLET PIPE 2

OUTLET PIPE

PATENTED PERIMETER

VOID AREA

WETLANDMEDIA G
BED

VERTICAL UNDERDRAIN
MANIFOLD

= .__§
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VEGETATION \
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OPEN PIANTER

PEDESTRIAN

FfRAME & COVER

3 EA 830"

N/A

2 A 924"

WETLANDMEDIA VOLUME (CY)

16D

ORIFICE SIZE (DIA. INCHES)

16D

NOTES: PRELIMINARY NOT FOR CONSTRUCTION.

INSTALLATION NOTES

1.

CONTRACTOR TO PROVIDE ALL [ABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.

ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE.
(PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF OUTFLOW PIPE
MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

\-/NLET PIPE
SEE NOTES

\-PRE —FILTER
CARTRIDGE

\-DRA/N DOWN LINE
PLAN VIEW

o/l

OUTLET PIPE /
SEE NOTES
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CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 6
PIPES.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.
DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.
CONTRACTOR RESPONSIBLE FOR CONTACTING MODULAR WETLANDS FOR
ACTIVATION OF UNIT.  MANUFACTURES WARRANTY IS VOID WITH OUT
PROPER ACTIVATION BY A MODULAR WETLANDS REPRESENTATIVE.

GENERAL NOTES

1.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

0'
25-0"

X
|

J-5°

CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

ELEVATION VIEW

6" MIN. BASE.

RIGHT END VIEW

TREATMENT FLOW (CFS)

0.693

OPERATING HEAD (FT) 3.4

PRETREATMENT LOADING RATE (GPM/SF) 20

WETLAND MEDIA LOADING RATE (GPM//SF) 1.0

A
M 0D U LA R
1~ WETLAND
THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE

OF THE FOLLOMING US PATENTS: 7,425262; 7,470,36Z
7.674,378; 8,303,816; RELATED FOREIGN PATENTS OR
QR _PATEATS PEND

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

A Forterra Comp

MWS-L-8-24-V

STORMWATER BIOFILTRATION SYSTEM

STANDARD DETAIL
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING US PATENTS: 5788,848; 6,641,720; 6,511,595, 6,581,783;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CDS4040-8-C DESIGN NOTES

CDS4040-8-C RATED TREATMENT CAPACITY IS 6.0 CFS [169.9 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS
30.0 CFS [850 L/s]. IF THE SITE CONDITIONS EXCEED 30.0 CFS [850 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.

THE STANDARD CDS4040-8-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME

CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

CONFIGURATION DESCRIPTION BMP-2

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS
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www.ContechES.com

FRAME AND COVER

(DIAMETER VARIES)
N.T.S.

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

SITE SPECIFIC
DATA REQUIREMENTS

STRUCTURE ID

WATER QUALITY FLOW RATE (CFS OR L/s)

PEAK FLOW RATE (CFS OR L/s)

RETURN PERIOD OF PEAK FLOW (YRS)

SCREEN APERTURE (2400 OR 4700)

PIPE DATA: I.E. MATERIAL DIAMETER
INLET PIPE 1 * * *
INLET PIPE 2 * * *
OUTLET PIPE * * *

RIM ELEVATION *
ANTI-FLOTATION BALLAST WIDTH HEIGHT

*

NOTES/SPECIAL REQUIREMENTS:

* PER ENGINEER OF RECORD

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING

MAINTENANCE CLEANING.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).

moo

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS
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ENGINEERED SOLUTIONS LLC

www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CDS4040-8-C
INLINE CDS
STANDARD DETAIL




SITE SPECIFIC DATA

PROJECT NAME South Otay Mesa

PROJECT LOCATION San Diego, CA

STRUCTURE ID BMP 1

TREATMENT REQUIRED

VOLUME BASED (CF) FLOW BASED (CFS)

5,072

TREATMENT HGL AVAILABLE (FT)
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUILET PIPE
PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION
SURFACE LOAD PARKWAY OPEN PIANTER PARKWAY
FfRAME & COVER 930" N/A 924"
WETLANDMEDIA VOLUME (CY) 7.26
WETLANDMEDIA DELIVERY METHOD 16D
ORIFICE SIZE (DIA. INCHES) 83.07"
MAXIMUM PICK WEIGHT (LBS) 16D

NOTES:

INSTALLATION NOTES

1.

6.

G

CONTRACTOR TO PROVIDE ALL [ABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER

RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY

THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.

ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE.
(PIPES CANNOT INTRUDE BEYOND FLUSH).
MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS

AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON—-SHRINK

INVERT OF OUTFLOW PIPE
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GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL

MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.
DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.

ENERAL NOTES

1.

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

ELEVATION VIEW
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\
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LEFT END VIEW
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b e e e ——— —
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RIGHT END VIEW

DISCHARGE/BIOFILTRATION

TREATMENT FLOW (CFS) 0.462
OPERATING HEAD (FT) 3.4
PRETREATMENT LOADING RATE (GPM/SF) 16D
WETLAND MEDIA LOADING RATE (GPM//SF) 1.0

THE PRODUCT DESCRIGED MAY BE
PROTECTED BY ONE OR MORE OF

THE FOLLOWING US PATENTS:

7,425,26Z; 7,470,362, 7,674,378;

8,303,816; RELATED FOREIGN

PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE M O DULAR
PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

www.ModularWetlands.com 855) SMOD-WET

MWS-L-8-16-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL



I\STORMWATER\COMMOPS\22 CDS\40 STANDARD DRAWINGS\INLINE (CDS-C)\DWG\CDS3025-6-C-DTL.DWG 5/13/2014 6:03 PM

(MULTIPLE INLET PIPES MAY

FIBERGLASS
SEPARATION
CYLINDER AND INLET

TOP SLAB ACCESS
(SEE FRAME AND
COVER DETAIL)

A
L FLOW

FIBERGLASS

__‘ +/-65°

MAX.

PLAN VIEW B-B

\ W
F/O'

72" [1829] 1.D.
MANHOLE STRUCTURE

CONTRACTOR TO GROUT

CENTER OF CDS STRUCTURE,
SCREEN AND SUMP OPENING

TOP SLAB ACCESS

TO FINISHED GRADE
GRADE
RINGS/RISERS
P I/'mer‘ \\///\///////
~—=L '\
T [T

SEPARATION CYLINDER
AND INLET

INLET PIPE

BE ACCOMMODATED)

OIL BAFFLE /

SKIRT

e

OUTLET PIPE

B \ PERMANENT

POOL ELEV.

.3
™

0

—~
a

SEPARATION /

SCREEN

—I 1-9" :[533]

(20" [610])

VARIES

(5'-9" [1753])

< ” 2
a " < o a
< “ “ o N 4
a < o

SOLIDS STORAGE /

SUMP

B ~
e SO

7 vy v fi\\g‘\/\g/yf

ELEVATION A-A
N.T.S.

IS
Cos

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING US PATENTS: 5788,848; 6,641,720; 6,511,595, 6,581,783;

RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CDS3025-6-C DESIGN NOTES

CDS3025-6-C RATED TREATMENT CAPACITY IS 2.5 CFS [70.8 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS
20.0 CFS [566 L/s]. IF THE SITE CONDITIONS EXCEED 20.0 CFS [566 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.

THE STANDARD CDS3025-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

CONFIGURATION DESCRIPTION BMP-4

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

SITE SPECIFIC
— DATA REQUIREMENTS
2 w/s
£ STRUCTURE ID
WATER QUALITY FLOW RATE (CFS OR LJs) -
PEAK FLOW RATE (CFS OR Ls) -
o] CRéNTECH | o RETURN PERIOD OF PEAK FLOW (YRS) :
v ConteshES.com SCREEN APERTURE (2400 OR 4700) -
= PIPE DATA: IE. MATERIAL | DIAMETER
0 INLET PIPE 1 - - -
S —— INLET PIPE 2 - - -
OUTLET PIPE - - -
RIM ELEVATION -
ANTI-FLOTATION BALLAST WIDTH HEIGHT
FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
(DIAMETER VARIES)
N.T.S.
* PER ENGINEER OF RECORD

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING
MAINTENANCE CLEANING.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).

CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

moo

g *
@S
ENGINEERED SOLUTIONS LLC

www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CDS3025-6-C
INLINE CDS
STANDARD DETAIL




SITE SPECIFIC DATA
PROJECT NAME South Otay Mesa
PROJECT LOCATION San Diego, CA

PATENTED
STRUCTURE ID BMP 1 PRE—FILTER \PER/METER\

UNDERDRAIN
MANIFOLD

1

TREATMENT REQUIRED CARTRIDGE "\ 'VoID ARFA
VOLUME BASED (CF) FLOW BASED (CFS)
5,072
TREATMENT HGL AVAILABLE (FT)
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE
PIPE DATA IE MATERIAL DIAMETER WLET PIPE
INLET PIPE 1 SEE NOTES
INLET PIPE 2
OUTLET PIPE DRAN DOWN LNE | LZ{%ANWEDM
PRETREATMENT | BIOFILTRATION |  DISCHARGE PLAN VIEW 6"— 4-0" ——6"
RIM ELEVATION 5-0"
SURFACE LOAD | PARKWAY | OPEN PLANTER | PARKWAY LEFTEND VIEW
FRAME & COVER 030" N/A 024"
WETLANDMEDIA VOLUME (CY) 4.30
WETLANDMEDIA DELIVERY METHOD 78D
ORIFICE SIZE (DIA. INCHES) 91.89" VEGETATION \
MAXIMUM PICK WEIGHT (LBS) 31000 PLANT .

NOTES: ESTABLISHMENT e/ ) C/L - MANHOLE
MEDIA

[VERNCAL

DRAIN DOWN
FILTER

N’TK\" :ooo eoo;
W ESAT 0 [N
OUTLET PIPE ‘ i : !

¢/l

SEE NOTES

____________

L~ FLOW CONTROL
RISER

INSTALLATION NOTES B

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER ) . . o ) |
RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY 6 4-0 7-% =26 |=—6 %

THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY PRETREATMENT BIOFILTRATION DISCHARGE RIGHT END VIEW
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. 150

3 AL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. 16'-0"
(PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF OUTFLOW PIPE
MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS ELEVATION VIEW
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES,

2]

5~

¥

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, TREATMENT FLOW (CFS) 0.175

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND OPERATING HEAD (FT) 24
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. :

6.  DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION. PRETREATMENT LOADING RATE (GPM/SF) 16D

GENERAL NOTES WETLAND MEDIA LOADING RATE (GPM//SF) 1.0

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. HE PRODUCT DESCRIBED WAy 86| PROPRIETARY AND CONFIDENTAL: MWS-1-4-15-V
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO PROTECTED BY ONE OR MORE OF w6 b U LA
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS | s e 78 TPy OF MoDLLAn WETLANDS SYoewe oy St STORMWATER BIOFILTRATION SYSTEM

AND ACCESSORIES PLEASE  CONTACT MANUFACTURER. PATENTS 08 OTHER PATEVTS PENDING | PERMISSON OF MODULAR WETLANDS. SYSTEMS 15 PRORBTED. STANDARD DETAIL




I\STORMWATER\COMMOPS\22 CDS\40 STANDARD DRAWINGS\INLINE (CDS-C)\DWG\CDS3025-6-C-DTL.DWG 5/13/2014 6:03 PM

(MULTIPLE INLET PIPES MAY

FIBERGLASS
SEPARATION
CYLINDER AND INLET

TOP SLAB ACCESS
(SEE FRAME AND
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING US PATENTS: 5788,848; 6,641,720; 6,511,595, 6,581,783;

RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CDS3025-6-C DESIGN NOTES

CDS3025-6-C RATED TREATMENT CAPACITY IS 2.5 CFS [70.8 L/s], OR PER LOCAL REGULATIONS. MAXIMUM HYDRAULIC INTERNAL BYPASS CAPACITY IS
20.0 CFS [566 L/s]. IF THE SITE CONDITIONS EXCEED 20.0 CFS [566 L/s], AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.

THE STANDARD CDS3025-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

CONFIGURATION DESCRIPTION BMP-4

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

SITE SPECIFIC
— DATA REQUIREMENTS
2 w/s
£ STRUCTURE ID
WATER QUALITY FLOW RATE (CFS OR LJs) -
PEAK FLOW RATE (CFS OR Ls) -
o] CRéNTECH | o RETURN PERIOD OF PEAK FLOW (YRS) :
v ConteshES.com SCREEN APERTURE (2400 OR 4700) -
= PIPE DATA: IE. MATERIAL | DIAMETER
0 INLET PIPE 1 - - -
S —— INLET PIPE 2 - - -
OUTLET PIPE - - -
RIM ELEVATION -
ANTI-FLOTATION BALLAST WIDTH HEIGHT
FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
(DIAMETER VARIES)
N.T.S.
* PER ENGINEER OF RECORD

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING
MAINTENANCE CLEANING.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).

CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

moo

g *
@S
ENGINEERED SOLUTIONS LLC

www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CDS3025-6-C
INLINE CDS
STANDARD DETAIL




SITE SPECIFIC DATA
South Otay Mesa
San Diego, CA
BMP 1

PROJECT NAME
PROJECT LOCATION
STRUCTURE ID

TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)

PATENTED VERTICAL
PRE—-FILTER PERIMETER e/l UNDERDRAIN
CARTRIDGE \ VOID AREA MANIFOLD

DRAIN DOWN
5,072 FILTER .
TREATMENT HGL AVAILABLE (FT) g :
~N 1 1
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE S 3\ NY R .
S 0 B
PIPE DATA IE MATERIAL DUMETER | v o SUTLET PIE £ |
INLET PIPE 1 SEE NOTES : SEE NOTES 1| e e
INLET PIPE 2 0 = .
I 6" MIN, BASE
OUTLET PIPE DRAN DOWN LINE/ | “WETLANDMEDIA | t
PRETREATMENT | BIOFILTRATION |  DISCHARGE PLAN VIEW 6"—— 4'-0" ——6"
il LEFT END VIEW
SURFACE LOAD |  PARKWAY | OPEN PLANTER |  PARKWAY
FRAME & COVER| 430 N/A 924"
WETLANDMEDIA VOLUME (CY) 7.63
WETLANDMEDIA DELIVERY METHOD )
ORIFICE SIZE (DIA. INCHES) 02.34” VEGETATION \
MAXIMUM PICK WEIGHT (LBS) 43000 PLNT .
NOTES: ESTABLISHMENT c ) G/l MANHOLE
MEDIA | i ! é
INSTALLATION NOTES . ! 5
1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND I l Ny
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND | ]
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE .
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT. -
2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 5 . o) g 5 |
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 4-0 J- ~2-6— [~ %
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY PRETREATMENT BIOFILTRATION DISCHARGE RIGHT END VIEW
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS, 210
3 ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. 22'-0"
(PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF OUTFLOW PIPE ELEVATION VIEW

MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON—-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.

6.  DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

TREATMENT FLOW (CFS) 0.268
OPERATING HEAD (FT) 3.4
PRETREATMENT LOADING RATE (GPM/SF) 16D
WETLAND MEDIA LOADING RATE (GPM//SF) 1.0

THE PRODUCT DESCRIGED MAY BE
PROTECTED BY ONE OR MORE OF

THE FOLLOWING US PATENTS:

7,425,26Z; 7,470,362, 7,674,378;

8,303,816; RELATED FOREIGN

PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

M O D UL AR

www.ModularWetlands.com

855) SMOD-WET

MWS-L-4-21-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




STORMTRAP SHEET INDEX Trapa

BY SIGNING THIS DOCUMENT YOU AGREE WITH THE PIPE INVERT ELEVATIONS,

ACCESS OPENING SIZES AND LOCATIONS, PIPE MATERIAL, PIPE DIAMETERS, AND PAGE DESCRIPTION
PIPE LOCATIONS OF THE DRAWINGS DATED IN ADDITION YOU AGREE 0.0 | COVER SHEET PATENTS LISTED AT: [HTTP://STORMTRAP.COM/PATENT]
® WITH THE GENERAL LAYOUT OF THE BASIN AND BASIN HEIGHT, MIN AND MAX COVER 1.0 | DOUBLETRAP DESIGN CRITERIA
OVERTOP THE SYSTEM, DELIVERY NOTES AND ALL SPECIFIC DESIGN ELEMENTS 50 | DOUBLETRAP SYSTEM LAYOUT 1287 WINDHAM PARKWAY
CONTAINED HEREIN. THE STRUCTURAL INTEGRITY OF THE SYSTEM IS THE - ROMEOVILLE, IL 60446
RESPONSIBILITY OF STORMTRAP. 3.0 DOUBLETRAP INSTALLATION SPECIFICATIONS P-815-941-4549 / F:331-318-5347
3.1 | DOUBLETRAP INSTALLATION SPECIFICATIONS
GENERAL CONTRACTOR: DATE: /7
MODULAR CONCRETE - 4.0 | DOUBLETRAP BACKFILL SPECIFICATIONS ENGINEER INFORMATION:
STORMWATER MANAGEMENT APPROVED:[ |  APPROVED WITH CHANGES: [ ] REJECTED:[ | 5.0 | RECOMMENDED PIPE / ACCESS OPENING SPECIFICATIONS
CIVIL ENGINEER: DATE: / / 6.0 SINGLETRAP MODULE TYPES
APPROVED: [ |  APPROVED WITH CHANGES: [ | REJECTED:| ]
INSTALLING CONTRACTOR: DATE: /1
APPROVED: [_| APPROVED WITH CHANGES: [ ] REJECTED:[_|

STORMTRAP CONTACT INFORMATION

STORM TRAP SUPPLIER: STORMTRAP

PROJECT INFORMATION:
CONTACT NAME:  STORMTRAP

CELL PHONE: STORMTRAP DOUBLETRAP DETENTION
SALES EMAIL:  STORMTRAP

ROMEOVILLE, IL

CURRENT ISSUE DATE:

ISSUED FOR:

SAMPLE PROJECT

REV| DATE: |ISSUED FOR:|{D0UN

SCALE:

NTS

SHEET TITLE:

COVER SHEET

SHEET NUMBER:

DOUBLETRAP - DETENTION

SAMPLE DRAWING -



HTTP://STORMTRAP.COM/PATENT

SEE SHEET 4.0 FOR
BACKFILL SPECIFICATIONS

STORMTRAP SYSTEM INFORMATION

WATER STORAGE REQ'D:
WATER STORAGE PROV:
UNIT HEADROOM:

UNIT QUANTITY:

40000 CUBIC FEET
42750.76 CUBIC FEET
10'-0" DOUBLETRAP

84 TOTAL PIECES

108t - - — — — — — - — — — — — — — — — — — — - — =

STORMTRAP STRUCTURAL DESIGN CRITERIA

1.

STORMTRAP MODULES SHALL BE MANUFACTURED AND INSTALLED ACCORDING TO SHOP DRAWINGS APPROVED BY THE INSTALLING
CONTRACTOR AND ENGINEER OF RECORD. THE SHOP DRAWINGS SHALL INDICATE SIZE AND LOCATION OF ROOF OPENINGS AND
INLET/ OUTLET PIPE TYPES, SIZES, INVERT ELEVATIONS AND SIZE OF OPENINGS.

COVER RANGE: MIN. 1.08' MAX. 6.00' (CONSULT STORMTRAP FOR ADDITIONAL COVER OPTIONS).

ALL DIMENSIONS AND SOIL CONDITIONS, INCLUDING BUT NOT LIMITED TO GROUNDWATER AND SOIL BEARING CAPACITY ARE
REQUIRED TO BE VERIFIED IN THE FIELD BY OTHERS PRIOR TO STORMTRAP INSTALLATION.

ALLOWABLE MAX GRADE = 16.50
ALLOWABLE MIN GRADE = 11.58

—

< <

HWL= 0.00

— — — 10'-0" DOUBLETRAP

SYSTEM INVERT = 0.00

6|

11 11 11 11 11 T 11 T 117 6" STONE BASE

(SEE SHEET 4.0)

T
MIN. 3000 PSF BEARING CAPACITY
TO BE VERIFIED IN FIELD BY OTHERS

10'-0" DOUBLETRAP

PATENTS LISTED AT: [HTTP://STORMTRAP.COM/PATENT]

1287 WINDHAM PARKWAY
ROMEOQVILLE, IL 60446
P:815-941-4549 / F:331-318-5347

ENGINEER INFORMATION:

PROJECT INFORMATION:

DOUBLETRAP DETENTION

ROMEOVILLE, IL

CURRENT ISSUE DATE:

ISSUED FOR:

SAMPLE PROJECT

REV| DATE: |ISSUED FOR:|{D0UN
SCALE:
NTS
SHEET TITLE:
DOUBLETRAP
DESIGN
CRITERIA

SHEET NUMBER:



HTTP://STORMTRAP.COM/PATENT
https://42750.76

BILL OF MATERIALS

QTY.| UNIT TYPE DESCRIPTION TOP WEIGHT | BASE WEIGHT
21 1 10'-0" DOUBLETRAP

0 1 10'-0" DOUBLETRAP

13 ] 10'-0" DOUBLETRAP

3 v 10'-0" DOUBLETRAP

0 Vil 10'-0" DOUBLETRAP

5 SPIV 10'-0" DOUBLETRAP

5 PANEL 8" THICK PANELS

9 |JOINTWRAP| 150" PER ROLL

56 |JOINTTAPE | 14.5' PER ROLL

DESIGN CRITERIA

ALLOWABLE MAX GRADE=16.50
ALLOWABLE MIN GRADE =11.58
INSIDE HEIGHT ELEVATION =0.00
SYSTEM INVERT = 0.00

STORMTRAP VOLUME =42750.76 C.F.

NOTES:

1. DIMENSIONING OF STORMTRAP SYSTEM SHOWN BELOW ALLOW FOR A 3/4" GAP

BETWEEN EACH MODULE.

2. ALL DIMENSIONS TO BE VERIFIED IN THE FIELD BY OTHERS.

3. SEE SHEET 3.0 FOR INSTALLATION SPECIFICATIONS.

4. SP - INDICATES A MODULE WITH MODIFICATIONS.

5. P - INDICATES A MODULE WITH A PANEL ATTACHMENT.

6. CONTRACTORS RESPONSIBILITY TO ENSURE CONSISTENCY/ACCURACY TO FINAL

ENGINEER OF RECORD PLAN SET.

21—

33—

9% ”

55'—

11”7

1»
&

) 3
74'-103

15'—43"

frap
PATENTS LISTED AT: [HTTP://STORMTRAP.COM/PATENT]

1287 WINDHAM PARKWAY
ROMEOQVILLE, IL 60446
P:815-941-4549 / F:331-318-5347

ENGINEER INFORMATION:

PROJECT INFORMATION:
DOUBLETRAP DETENTION

ROMEOVILLE, IL
CURRENT ISSUE DATE:

ISSUED FOR:

SAMPLE PROJECT

REV| DATE: |ISSUED FOR:|{B0UN

SCALE:

NTS

SHEET TITLE:

DOUBLETRAP
SYSTEM LAYOUT

SHEET NUMBER:



HTTP://STORMTRAP.COM/PATENT
https://42750.76
https://GRADE=16.50

7.1

7.2.

10.

STORMTRAP INSTALLATION SPECIFICATIONS

STORMTRAP SHALL BE INSTALLED IN ACCORDANCE WITH ASTM C891, STANDARD FOR INSTALLATION OF UNDERGROUND
PRECAST CONCRETE UTILITY STRUCTURES, THE FOLLOWING ADDITIONS AND/OR EXCEPTIONS SHALL APPLY:

IT IS THE RESPONSIBILITY OF THE INSTALLING CONTRACTOR TO ENSURE THAT PROPER/ADEQUATE EQUIPMENT IS USED TO
SET/INSTALL THE MODULES.

STORMTRAP MODULES CAN BE PLACED ON A LEVEL, 6" FOUNDATION OF 3" AGGREGATE EXTENDING 2'-0" PAST THE OUTSIDE OF
THE SYSTEM (SEE DETAIL 1) AND SHALL BE PLACED ON PROPERLY COMPACTED SOILS (SEE SHEET 1.0 FOR SOIL BEARING
CAPACITY REQUIREMENTS), AND IN ACCORDANCE WITH ASTM C891 STANDARD PRACTICE FOR INSTALLATION OF
UNDERGROUND PRECAST UTILITY STRUCTURES.

THE STORMTRAP MODULES SHALL BE PLACED SUCH THAT THE MAXIMUM SPACE BETWEEN ADJACENT MODULES DOES NOT

EXCEED %" (SEE DETAIL 2). IF THE SPACE EXCEEDS %", THE MODULES SHALL BE RESET WITH APPROPRIATE ADJUSTMENT MADE
TO LINE AND GRADE TO BRING THE SPACE INTO SPECIFICATION.

STORMTRAP MODULES ARE NOT WATERTIGHT. IF A WATERTIGHT SOLUTION IS REQUIRED, CONTACT STORMTRAP FOR
RECOMMENDATIONS. THE WATERTIGHT APPLICATION IS TO BE PROVIDED AND IMPLEMENTED BY THE CONTRACTOR. THE
CONTRACTOR IS RESPONSIBLE TO ENSURE THAT THE SELECTED WATERTIGHT SOLUTION PERFORMS AS SPECIFIED BY THE
MANUFACTURER. CONTACT STORMTRAP IF A WATERTIGHT APPLICATION IS REQUIRED.

THE HORIZONTAL JOINT BETWEEN THE TOP AND BASE LEG CONNECTION OF THE STORMTRAP MODULES SHALL BE SEALED WITH
PREFORMED MASTIC JOINT TAPE ACCORDING TO ASTM C891, 8.8 AND 8.12. (SEE DETAIL 3). THE MASTIC JOINT TAPE DOES
NOT PROVIDE A WATERTIGHT SEAL. THE SOLE PURPOSE OF THE JOINT TAPE IS TO PROVIDE A SILT AND SOIL TIGHT SYSTEM.

ALL EXTERIOR JOINTS BETWEEN ADJACENT STORMTRAP MODULES SHALL BE SEALED WITH 8" WIDE PRE-FORMED,
COLD-APPLIED, SELF-ADHERING ELASTOMERIC RESIN, BONDED TO A WOVEN , HIGHLY PUNCTURE RESISTANT POLYMER WRAP,
CONFORMING TO ASTM C891 AND SHALL BE INTEGRATED WITH PRIMER SEALANT AS APPROVED BY STORMTRAP (SEE DETAILS 3
& 4). THE JOINT WRAP DOES NOT PROVIDE A WATERTIGHT SEAL. THE SOLE PURPOSE OF THE JOINT WRAP IS TO PROVIDE A
SILT AND SOIL TIGHT SYSTEM. THE ADHESIVE EXTERIOR JOINT WRAP SHALL BE INSTALLED ACCORDING TO THE FOLLOWING
INSTALLATION INSTRUCTIONS:

USE A BRUSH OR WET CLOTH TO THOROUGHLY CLEAN THE OUTSIDE SURFACE AT THE POINT WHERE JOINT WRAP IS TO
BE APPLIED.

A RELEASE PAPER PROTECTS THE ADHESIVE SIDE OF THE JOINT WRAP. PLACE THE ADHESIVE TAPE (ADHESIVE SIDE
DOWN) AROUND THE STRUCTURE, REMOVING THE RELEASE PAPER AS YOU GO. PRESS THE JOINT WRAP FIRMLY AGAINST
THE STORMTRAP MODULE SURFACE WHEN APPLYING.

IF THE CONTRACTOR NEEDS TO CANCEL ANY SHIPMENTS, THEY MUST DO SO 48 HOURS PRIOR TO THEIR SCHEDULED ARRIVAL
AT THE JOB SITE. IF CANCELED AFTER THAT TIME, PLEASE CONTACT THE PROJECT MANAGER.

IF THE STORMTRAP MODULE(S) IS DAMAGED IN ANY WAY PRIOR, DURING, OR AFTER INSTALL, STORMTRAP MUST BE
CONTACTED IMMEDIATELY TO ASSESS THE DAMAGE AND TO DETERMINE WHETHER OR NOT THE MODULE(S) WILL NEED TO BE
REPLACED. IF ANY MODULE ARRIVES AT THE JOBSITE DAMAGED DO NOT UNLOAD IT; CONTACT STORMTRAP IMMEDIATELY. ANY
DAMAGE NOT REPORTED BEFORE THE TRUCK IS UNLOADED WILL BE THE CONTRACTOR'S RESPONSIBILITY.

STORMTRAP MODULES CANNOT BE ALTERED IN ANY WAY AFTER MANUFACTURING WITHOUT WRITTEN CONSENT FROM
STORMTRAP.

8" WIDE JOINT WRAP
(SEE NOTE 7)

1

DETAIL 4

8" WIDE JOINT WRAP
(SEE NOTE 7)

TOP OF STORMTRAP

3" GAP MAX.
(SEE NOTE 4)

DETAIL 2

8" WIDE JOINT WRAP
(SEE NOTE 7)

>

DETAIL 3

&

DETAIL 5

1" @ JOINT TAPE
(SEE NOTE 6)

EXTERIOR WALL
OF STORMTRAP

6" STONE BASE
(SEE NOTE 3)

2'-0" OVERHANG

DETAIL 1

(SEE NOTE 3)
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END PANEL ERECTION/INSTALLATION NOTES

END PANELS WILL BE SUPPLIED TO CLOSE OFF OPEN ENDS OF ROWS.

PANELS SHALL BE INSTALLED IN A TILT UP FASHION DIRECTLY ADJACENT TO OPEN
END OF MODULE (REFER TO SHEET 2.0 FOR END PANEL LOCATIONS).

CONNECTION HOOKS WILL BE SUPPLIED WITH END PANELS TO SECURELY
CONNECT PANEL TO ADJACENT STORMTRAP MODULE (SEE PANEL CONNECTION
ELEVATION VIEW).

ONCE CONNECTION HOOK IS ATTACHED, LIFTING CLUTCHES MAY BE REMOVED.

JOINT WRAP SHALL BE PLACED AROUND PERIMETER JOINT PANEL (SEE SHEET 3.0).

TOP MODULE LIFTING DETAIL

CONNECTION HOOKS PROVIDED BY
STORMTRAP AND INSTALLED BY
CONTRACTOR (SEE DETAIL 6)

1" @ PRECAST OPENING FOR
HOOK CONNECTION, CONTRACTOR |
TO SEAL FOR INSTALLATION

jr—

SIDE OF STORMTRAP MODULE \

60°
MIN

L

END PANEL LIFTING DETAIL

BASE MODULE LIFTING DETAIL

PANEL CONNECTION

ELEVATION VIEW

SIDE OF END PANEL

STEP 2

DETAIL 6
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ZONES ZONE DESCRIPTIONS REMARKS
ZONE 1 FOUNDATION AGGREGATE

ZONE 2 BACKFILL

ZONE 3 FINAL COVER OVERTOP

GEOFABRIC/GEOTEXTILE
OR EQUAL (SEE NOTE 1)

STORMTRAP ZONE INSTALLATION SPECIFICATIONS/PROCEDURES

1. THE FILL PLACED AROUND THE STORMTRAP MODULES MUST DEPOSITED ON BOTH SIDES AT THE SAME TIME
AND TO APPROXIMATELY THE SAME ELEVATION. AT NO TIME SHALL THE FILL BEHIND ONE SIDE WALL BE MORE
THAN 2'-0" HIGHER THAN THE FILL ON THE OPPOSITE SIDE. BACKFILL SHALL EITHER BE COMPACTED AND/OR
VIBRATED TO ENSURE THAT BACKFILL AGGREGATE/STONE MATERIAL IS WELL SEATED AND PROPERLY INTER
LOCKED. CARE SHALL BE TAKEN TO PREVENT ANY WEDGING ACTION AGAINST THE STRUCTURE, AND ALL
SLOPES WITHIN THE AREA TO BE BACKFILLED MUST BE STEPPED OR SERRATED TO PREVENT WEDGING
ACTION. CARE SHALL ALSO BE TAKEN AS NOT TO DISRUPT THE JOINT WRAP FROM THE JOINT DURING THE
BACKFILL PROCESS. BACKFILL MATERIAL SHALL BE CLEAN, CRUSHED, ANGULAR No. 5 (AASHTO M43)
AGGREGATE. IF NATIVE EARTH IS SUSCEPTIBLE TO MIGRATION, CONFIRM WITH GEOTECHNICAL ENGINEER
AND PROVIDE PROTECTION AS REQUIRED.

2. DURING PLACEMENT OF MATERIAL OVERTOP THE SYSTEM, AT NO TIME SHALL MACHINERY BE USED OVERTOP
THAT EXCEEDS THE DESIGN LIMITATIONS OF THE SYSTEM. WHEN PLACEMENT OF MATERIAL OVERTOP,
MATERIAL SHALL BE PLACED SUCH THAT THE DIRECTION OF PLACEMENT IS PARALLEL WITH THE OVERALL
LONGITUDINAL DIRECTION OF THE SYSTEM WHENEVER POSSIBLE.

3. THE FILL PLACED OVERTOP THE SYSTEM SHALL BE PLACED AT A MINIMUM OF 6" LIFTS. AT NO TIME SHALL
MACHINERY OR VEHICLES GREATER THAN THE DESIGN HS-20 LOADING CRITERIA TRAVEL OVERTOP THE
SYSTEM WITHOUT THE MINIMUM DESIGN COVERAGE. IF TRAVEL IS NECESSARY OVERTOP THE SYSTEM PRIOR
TO ACHIEVING THE MINIMUM DESIGN COVER, IT MAY BE NECESSARY TO REDUCE THE ULTIMATE LOAD/BURDEN
OF THE OPERATING MACHINERY SO AS TO NOT EXCEED THE DESIGN CAPACITY OF THE SYSTEM. IN SOME
CASES, IN ORDER TO ACHIEVE REQUIRED COMPACTION, HAND COMPACTION MAY BE NECESSARY IN ORDER
NOT TO EXCEED THE ALLOTTED DESIGN LOADING.

GEOFABRIC/GEOTEXTILE
OR EQUAL (SEE NOTE 1)

ZONE 2|

ZONE 2|

7
7 1

yAN [

STEPPED OR SERRATED AND/
APPLICABLE OSHA REQUIREMENTS
(SEE BACKFILL NOTE 1)

BACKFILL DETAIL
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RECOMMENDED
ACCESS OPENING SPECIFICATION

1. A TYPICAL ACCESS OPENING FOR THE STORMTRAP SYSTEM ARE 2'-0" IN DIAMETER.
ACCESS OPENINGS LARGER THAN 3'-0" IN DIAMETER NEED TO BE APPROVED BY
STORMTRAP. ALL OPENINGS MUST RETAIN AT LEAST 1'-0" OF CLEARANCE FROM THE END OF
THE STORMTRAP MODULE UNLESS NOTED OTHERWISE. ALL ACCESS OPENINGS TO BE
LOCATED ON INSIDE LEG UNLESS OTHERWISE SPECIFIED.

2. PLASTIC COATED STEEL STEPS PRODUCED BY M.A. INDUSTRIES PART #PS3-PFC OR
APPROVED EQUAL (SEE STEP DETAIL) ARE PROVIDED INSIDE ANY MODULE WHERE DEEMED
NECESSARY. THE HIGHEST STEP IN THE MODULE IS TO BE PLACED A DISTANCE OF 1'-0"
FROM THE INSIDE EDGE OF THE STORMTRAP MODULES. ALL ENSUING STEPS SHALL BE
PLACED WITH A MAXIMUM DISTANCE OF 1'-4" BETWEEN THEM. STEPS MAY BE MOVED OR
ALTERED TO AVOID OPENINGS OR OTHER IRREGULARITIES IN THE MODULE.

3. STORMTRAP LIFTING INSERTS MAY BE RELOCATED TO AVOID INTERFERENCE WITH
ACCESS OPENINGS OR THE CENTER OF GRAVITY OF THE MODULE AS NEEDED.

4. STORMTRAP ACCESS OPENINGS MAY BE RELOCATED TO AVOID INTERFERENCE WITH
INLET AND/OR OUTLET PIPE OPENINGS SO PLACEMENT OF STEPS IS ATTAINABLE.

5. ACCESS OPENINGS SHOULD BE LOCATED IN ORDER TO MEET THE APPROPRIATE
MUNICIPAL REQUIREMENTS. STORMTRAP RECOMMENDS AT LEAST TWO ACCESS OPENINGS
PER SYSTEM FOR ACCESS AND INSPECTION.

6. USE PRECAST ADJUSTING RINGS AS NEEDED TO MEET GRADE. STORMTRAP RECOMMENDS
FOR COVER OVER 2' TO USE PRECAST BARREL OR CONE INSPECTIONS. (PROVIDED BY
OTHERS)

RECOMMENDED
PIPE OPENING SPECIFICATION

1. MINIMUM EDGE DISTANCE FOR AN OPENING ON THE OUTSIDE WALL SHALL BE NO LESS
THAN 1'-0".

2. MAXIMUM OPENING SIZE TO BE DETERMINED BY THE MODULE HEIGHT. PREFERRED
OPENING SIZE @ 36" OR LESS. ANY OPENING NEEDED THAT DOES NOT FIT THIS CRITERIA
SHALL BE BROUGHT TO THE ATTENTION OF STORMTRAP FOR REVIEW.

3. CONNECTING PIPES SHALL BE INSTALLED WITH A 1'-0" CONCRETE COLLAR, AND AN
AGGREGATE CRADLE FOR AT LEAST ONE PIPE LENGTH (SEE PIPE CONNECTION DETAIL). A
STRUCTURAL GRADE CONCRETE OR HIGH STRENGTH, NON-SHRINK GROUT WITH A MINIMUM
28 DAY COMPRESSIVE STRENGTH OF 3000 PSI SHALL BE USED.

4. THE ANNULAR SPACE BETWEEN THE PIPE AND THE HOLE SHALL BE FILLED WITH HIGH
STRENGTH NON-SHRINK GROUT.

RECOMMENDED PIPE
INSTALLATION INSTRUCTIONS

1. CLEAN AND LIGHTLY LUBRICATE ALL OF THE PIPE TO BE INSERTED INTO STORMTRAP.

2. IF PIPE IS CUT, CARE SHOULD BE TAKEN TO ALLOW NO SHARP EDGES. BEVEL AND
LUBRICATE LEAD END OF PIPE.

3. ALIGN CENTER OF PIPE TO CORRECT ELEVATION AND INSERT INTO OPENING.

NOTE: ALL ANCILLARY PRODUCTS RECOMMENDED AND SHOWN ON THIS SHEET ARE
RECOMMENDATIONS ONLY AND SUBJECT TO CHANGE PER THE INSTALLING CONTRACTOR.

FRAME & COVER AS
SPECIFIED BY ENGINEER
(SUPPLIED BY OTHERS)

PRECAST CONCRETE ADJUSTING RINGS,
BARREL OR CONE SECTIONS AS NEEDED

SEE RECOMMENDED ACCESS OPENING
SPECIFICATION NOTE 6. (SUPPLIED BY OTHERS)

NON-SHRINK GROUT
WALL OF STORMTRAP
=== |
}
b
1'-0" x 1'-0" CONCRETE COLLAR e #t
1gn
INLET/OUTLET PIPE
(ﬁ)_'
: AGGREGATE CRADLE 1roan
< LI //—| I S )
/ [
Logr
HIGH STRENGTH, — | — —
NON-SHRINK GROUT N/

RISER / STAIR DETAIL

HIGH STRENGTH, — |
NON-SHRINK GROUT

WALL OF STORMTRAP

1'-0" x 1'-0" CONCRETE COLLAR

MEETS:

OPSS 1351.08.02
BNQ

ASTM C-478.95a
ASTM D4-101.95b

i 1'-4"

HIGH STRENGTH, INLET/OUTLET PIPE |
NON-SHRINK GROUT — 13" %

/ AGGREGATE CRADLE

/I AASHTO M-199
ASTM 4A-15

IF A PIPE IS PROPOSED —
AT THE SYSTEM INVERT,
NOTCH PIPE TO ALLOW | 1-54 | 104
PIPE INVERT TO MEET
SYSTEM INVERT

/ [

e T WE
et nalI=NEIENEEIENEIETENETE

STEP DETAIL

PIPE CONNECTION DETAIL
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NOTES:

1. OPENING LOCATIONS AND SHAPES MAY VARY.

2. SP - INDICATES A MODULE WITH MODIFICATIONS.

3. P - INDICATES A MODULE WITH A PANEL ATTACHMENT.
4. POCKET WINDOW OPENINGS ARE OPTIONAL.
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Project Name: Southwest Village Vesting Tentative Map (VTM)

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING
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PDP SWQMP Template | January 2018 Edition



PI‘Oj ect Name: Southwest Village Vesting Tentative Map (VIM)

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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DRAINAGE STUDY
FOR
SOUTHWEST VILLAGE VESTING TENTATIVE MAP

REVISION PAGE
May 14, 2024

The following comments have been provided by the City of San Diego on May 6™, 2024, and
updates will be made to the two reports associated with these comments. The two reports include,
the “Drainage Study for Southwest Village Vesting Tentative Map (VITM)”, and the “Southwest
Village Technical Memorandum Addressing Hydrology and Water Quality for Emergency Vehicle
Access Road ‘Project Alternative’”, all dated May 14, 2024. The comments provided by the City of
San Diego that are related to the Drainage Study are below with responses from Rick Engineering
Company in bold.

Comment 69: Emergency Vehicle Access Rd - The technical memo addressing drainage and storm
water should be included as an Appendix in the overall Drainage Study. Update the Table of
Contents accordingly.

This technical memo has been added as Appendix J to the Drainage Study for Southwest
Village Vesting Tentative Map and the table of contents has been updated to reflect this.

Comment 70: Emergency Vehicle Access Rd - The technical memo addressing drainage and storm
water shall include sizing calculations for the rip rap, lined ditches and 18" storm drain.

Sizing calculations for energy dissipation will be provided during final engineering. Normal
depth sizing for the lined ditches has been performed using Hydraulic Toolbox and it has
been added as an Attachment to the Technical Memo for the Emergency Vehicle Access
Road.
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DRAINAGE STUDY
FOR
SOUTHWEST VILLAGE VESTING TENTATIVE MAP

REVISION PAGE
April 28, 2023

The following comments have been provided by the City of San Diego on March 3, 2023, and
updates have been made to the three reports associated with these comments all dated December
15", 2022. The three reports include, the “Conceptual Drainage and Water Quality Summary for
Southwest Village Specific Plan”, the “Drainage Study for Southwest Village Vesting Tentative
Map (VIM)”, and the “Priority Development Project (PDP) Storm Water Quality Management
Plan (SWQMP) for Southwest Village Vesting Tentative Map (VTM)”, all dated April 28, 2023. A
meeting was held on November 10", 2022, with the City of San Diego to review the comments
previously provided and to develop concurrence on what should be addressed with the Vesting
Tentative Map (VTM) submittal and what can be addressed with final engineering. Many of the
comments received on March 3, 2023, are repeat comments that were previously discussed with the
City and an approach agreed to. Below are the comments provided by the City of San Diego that
are related to the Specific Plan with responses from Rick Engineering Company in bold.

Specific Plan / VIM Drainage Study / VITM PDP SWOMP

95. Prior to the issuance of any building 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 Municipal Code, into the construction plans or specifications. (From
Cycle 15)

Best Management Practices (BMPs) have been identified throughout the site to treat the
proposed development. The BMPs for the VIM areas (Basin 100, 200, 300, and 1400) are
shown on the civil plan sheets and approximate locations for the Specific Plan areas are also
identified in the Conceptual Water Quality and HMP Exhibit that is apart of Map Pocket 3 of
this report.

96. Prior to the issuance of any building permit, the Owner/Permittee shall submit a Technical
Report that will be subject to final review and approval by the city engineer, based on the Storm
Water Standards in effect at the time of the construction permit issuance. (From Cycle 15)

Comment noted. As the Specific Plan areas move towards preliminary engineering, technical
reports will be developed for review and approval by the City Engineering staff that will
comply with the Storm Water Standard in effect at that time.

97. Prior to the issuance of any building permit, the Owner/Permittee must enter into a Storm Water
Management and Discharge Control Maintenance Agreement, which will be recorded in the
property records of the county, satisfactory to the City Engineer. (From Cycle 15)

Prepared by: BH:EGH:vs/C_SD_J/WR/Report/Drn/15013-C.022
Rick Engineering Company — Water Resources Division 3-29-19
Revised: 10-25-19
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A draft Storm Water Management and Discharge Control Maintenance Agreement
(SWMDCMA) has been included in attachment 3 of the PDPSWQMP document and will be
recorded during the Final Engineering phase of this project.

98. Prior to the issuance of any building permit, the Owner/Permittee shall enter into a Maintenance
Agreement for the ongoing permanent BMP maintenance, satisfactory to the City Engineer. (From
Cycle 15)

A draft Maintenance Agreements has been included in attachment 3 of the PDPSWQMP
document and will be recorded during the Final Engineering phase of this project.

102. The drainage system proposed for this development, as shown on the site plan, is subject to
approval by the City Engineer. (From Cycle 15)

The project engineers have met with City staff extensively on this project and most recently
on November 10, 2022 to discuss the drainage system for this project and explain the
complexities that are introduced with the landslide area directly to the west of Basin 300.

104. Development of this project shall comply with all storm water construction requirements of the
State Construction General Permit, Order No. 2009-0009-DWQ, or subsequent order, and the
Municipal Storm Water Permit, Order No. R9-2013-0001, or subsequent order. In accordance with
Order No. 2009-0009DWQ, or subsequent order, a Risk Level Determination shall be calculated for
the site and a Storm Water Pollution Prevention Plan (SWPPP) shall be implemented concurrently
with the commencement of grading activities. (From Cycle 15)

The project will be in compliance with the State Construction General Permit, Order No.
2009-0009-DWQ, or subsequent order, and the Municipal Storm Water Permit, Order No.
R9-2013-0001, or subsequent order including a SWPPP and a Risk Level Determination,
which will be completed during the Final Engineering phase of this project.

105. Prior to issuance of a grading or a construction permit, a copy of the Notice of Intent (NOI)
with a valid Waste Discharge ID number (WDID#) shall be submitted to the City of San Diego as a
proof of enrollment under the Construction General Permit. When ownership of the entire site or
portions of the site changes prior to filing of the Notice of Termination (NOT), a revised NOI shall
be submitted electronically to the State Water Resources Board in accordance with the provisions as
set forth in Section II.C of Order No. 2009-0009-DWQ and a copy shall be submitted to the City.
(From Cycle 15)

The project will prepare and NOI with a valid WDID number as proof of enrollment under
the CGP and will be prepared during the Final Engineering phase of the project.

106. The Subdivider shall enter into an agreement to indemnify, protect, and hold harmless the
City, its officials and employees from any and all claims, demands, causes or action, liability or loss
because of, or arising out of surface drainage entering into the property from the Right-of-Way due
to the current drainage/ storm water design. (From Cycle 15)
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In the locations where public storm drain systems cross into private lots, EMRAs will be
provided so that the City will be able to maintain the public system. A hold harmless
agreement can also be prepared and entered into with the City of San Diego.

139. The Subdivider shall demonstrate that mitigated peak flow rates for the 5, 10, 25, 50 and 100-
year design storms do not exceed pre-project runoff rates at each outfall location. The pre-project
runoff rate limit at each storm drain outfall should coincide with existing conditions, before any
development has commenced in the Specific Plan, and not a future phased condition. (New Issue)

This has been previously addressed with the City of San Diego. The City of San Diego will be
responsible for reviewing hydrologic and hydraulic studies and design features for
conformance to criteria given in the '""Drainage Design Manual" for every map or permit for
which discretionary approval is sought from the City of San Diego. These project specific
studies for each development will need to address potential impacts to downstream storm
drainage facilities with sufficient detail to support the discretionary action. In addition, the
new development projects will need to be able to demonstrate that the 50-year and 100-year
detention requirements have been addressed (in order to satisfy the design criteria of the CPU
Drainage Study). Additionally, the drainage area flowing into Mexico at the Spring Canyon
concentration point and will need to comply with the US/Mexico International flood control
detention requirements (i.e. — 5, 10, 25, 50, & 100-year storm events).

140. The Subdivider shall fully document all diversions of drainage area between the main
watershed areas of the site. (New Issue)

This has been previously coordinated with the City of San Diego and in both the Drainage
Study as well as the PDPSWQMP diversion maps are provided showing the area that is being
diverted to Moody Canyon and Spring Canyon. It should also be noted that detention and
hydromodification management are provided at each POC.

141. The Subdivider shall utilize Conjunctive Use guidelines for detention basin modeling of all
mixed-use detention basins. (New Issue)

The guidelines for conjunctive use have been used when preparing the detention modeling for
the VTM areas. Please see Appendix F of the Drainage Study.

142. The Subdivider shall demonstrate all proposed drainage basins have access and fencing
provided to meet City criteria. (New Issue)

The proposed BMPs for the VIM area as shown in the PDPSWQMP are a combination of
underground storage and compact biofiltration. Basin 1400 has an above ground biofiltration
basin at the end of Beyer Road. This basin has an access road as shown on the plan sheets.
Fencing guidelines have been followed per the City of San Diego City criteria.

143. The Subdivider shall provide a hydraulic analysis downstream at each storm drain outfall in
the Spring, Moody, and Dillon Creek watersheds demonstrating proposed condition floodplain
limits and channel velocities. (New Issue)
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This has been previously coordinated with the City on the November 10", 2022 meeting.
Approximate floodplain limits have been provided for Moody Canyon, and the backup has
been provided in the report titled, “Drainage Study for Southwest Village Vesting Tentative
Map (VTM)” dated April 28, 2023. Please refer to Appendix I for additional information and
to the exhibit in Map Pocket 2 for the mark up of the approximate floodplain limits. Once the
areas tributary to Dillion Canyon are developed additional analysis can be done. If Spring
Canyon were to be considered, a watershed wide approach would be necessary to accurately
map the floodplain, including in-depth hydraulic analysis of the culvert that crosses from the
US into Mexico.

144. The Subdivider shall provide a hydraulic analysis downstream at each storm drain
outfall involving a diversion of drainage area or an increase in any of the analyzed peak flows as
compared to pre-project conditions. (New Issue)

All project areas, including those where diversion occurs, is subject to both detention and
hydromodification requirements. The new development projects will need to be able to
demonstrate that the 50-year and 100-year detention requirements have been addressed (in
order to satisfy the design criteria of the CPU Drainage Study). Additionally, the drainage
area flowing into Mexico at the Spring Canyon concentration point and will need to comply
with the US/Mexico International flood control detention requirements (i.e. — 5, 10, 25, 50, &
100-year storm events). With these requirements in place the post-project peak flows are
anticipated to be less than or equal to the pre-project flows.

145. The Subdivider shall provide detailed energy dissipation analysis at each storm drain outfall to
ensure proper receiving water protection from discharges of the 100-year design storm. (New Issue)

This comment has been previously coordinated with the City of San Diego. Outfalls from the
VTM area Basin 100 and Basin 200 will be directed through an SDD-105 and Basin 300 will
be directed down Beyer Road to a biofiltration basin located adjacent to Beyer Park.
Additional analysis for other project areas will be considered as those pads are developed in
the Specific Plan area and additional analysis will be performed in final engineering for each
of the VTM outfalls.
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DRAINAGE STUDY
FOR
SOUTHWEST VILLAGE VESTING TENTATIVE MAP

REVISION PAGE
December 15, 2022

The following comments have been provided by the City of San Diego on October 10", 2022, and
updates will be made to the three reports associated with these comments. The three reports include,
the “Conceptual Drainage and Water Quality Summary for Southwest Village Specific Plan”, the
“Drainage Study for Southwest Village Vesting Tentative Map (VIM)”, and the “Priority
Development Project (PDP) Storm Water Quality Management Plan (SWQMP) for Southwest
Village Vesting Tentative Map (VTM)”, all dated December 15, 2022. A meeting was held on
November 9™, 2022, with the City of San Diego to review the comments provided and to develop
concurrence on what should be addressed with the Vesting Tentative Map (VTM) submittal and
what can be addressed with final engineering. The comments provided by the City of San Diego
that are related to the Drainage Study are below with responses from Rick Engineering Company in
bold.

Specific Plan / VI'M Drainage Study / VIM PDP SWOMP

120.  The following are comments from the Deputy City Engineer on the 3 drainage/storm water
reports: (New Issue)

Comment noted. The follow comments relate to the Specific Plan, the VIT'M Drainage
Study, and the VITM PDPSWQMP reports.

121.  For each proposed storm drain outfall location, provide the pre-project drainage area and
100-year peak runoff rates along with the post-project drainage area and 100-year
unmitigated and mitigated peak runoff rates. The table should include a column to reflect
diversion of drainage areas and peak flow changes. (New Issue)

The Specific Plan document includes a summary of the 100-year peak runoff rates
along with drainage area for the pre and the post project condition. Please refer to
Map Pocket 2 of the report titled, “Conceptual Drainage and Water Quality Summary
for Southwest Village Specific Plan” dated December 15, 2022. The VTM specific
Drainage Study includes both the unmitigated and the mitigated flow rates please refer
to Table 2.1 and Table 4.1 as well as the exhibits in Map Pocket 2. For the specific
plan, final calculations for the mitigated peak will be performed as each area is
developed.
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122.  For each of the main receiving waters (Dillon Canyon, Spring Canyon, Moody Canyon, and
site drainages toward Beyer/San Ysidro Blvd), provide the pre-project drainage area and
100-year peak runoff rates along with the post-project drainage area and 100-year
unmitigated and mitigated peak runoff rates. The table should include a column to reflect
diversion of drainage areas and peak flow changes as a result of the proposed Specific Plan
development. (New Issue)

An overall exhibit has been provided in the Specific Plan report that summarizes pre
and post project drainage to the main receiving waters. Please refer to Map Pocket 2 in
the report titled, “Conceptual Drainage and Water Quality Summary for Southwest
Village Specific Plan” dated December 15, 2022.

123.  Detail how the Specific Plan will implement peak flow attenuation routing and adhere to the
regional Conjunctive Use Guidelines for mixed use drainage facilities. (New Issue)

For the Specific Plan, peak flow attenuation routing will be developed at a later date
when the each of the subsequent areas are considered. The regional conjunctive use
guidelines will be followed based on the most recent City of San Diego Stormwater
Standards manual (currently dated May 2021).

125. Detention routing for multiple storm events (100-year plus lower intensity runoff events)
will be required. (New Issue)

The City of San Diego will be responsible for reviewing hydrologic and hydraulic
studies and design features for conformance to criteria given in the "Drainage Design
Manual" for every map or permit for which discretionary approval is sought from the
City of San Diego. These project specific studies for each development will need to
address potential impacts to downstream storm drainage facilities with sufficient detail
to support the discretionary action. In addition, the new development projects will
need to be able to demonstrate that the 50-year and 100-year detention requirements
have been addressed (in order to satisfy the design criteria of the CPU Drainage
Study). Additionally, the drainage area flowing into Mexico at the Spring Canyon
concentration point and will need to comply with the US/Mexico International flood
control detention requirements (i.e. — 5, 10, 25, 50, & 100-year storm events).

126. Provide approximate floodplain limits and channel velocities in Dillon Canyon, Spring
Canyon, and Moody Canyon downstream of the project outfalls based on the total post-
project runoff rates (onsite plus offsite runoff). (New Issue)

Approximate floodplain limits have been provided for Moody Canyon, and the back
up has been provided in the report titled, “Drainage Study for Southwest Village
Vesting Tentative Map (VITM)” dated December 15, 2022. Please refer to Appendix I
for additional information and to the exhibit in Map Pocket 2 for the mark up of the
approximate floodplain limits. Once the areas tributary to Dillion Canyon are
developed additional analysis can be done. If Spring Canyon were to be considered, a
watershed wide approach would be necessary to accurately map the floodplain,
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127.

128.

129.

including in-depth hydraulic analysis of the culvert that crosses from the US into
Mexico.

Provide the culvert capacity at the international border (Spring Canyon) and Enright Drive
(Moody Canyon) and compare the capacity to the post-project flows (onsite plus offsite
runoff). Include inlet control calculations when determining culvert capacities. (New Issue)

The capacity of the storm drain within Enright Drive has been determined and has
been included in Appendix E of the report titled, “Drainage Study for Southwest
Village Vesting Tentative Map (VITM)” dated December 15, 2022. The capacity of the
culvert at the international border (Spring Canyon) has not been provided per the
11/9/2022 meeting.

Describe the approach for sizing energy dissipation facilities at each storm drain outfall for
100-year flows and velocities from the proposed Specific Plan area. (New Issue)

Outfalls from the VIM area Basin 100 and Basin 200 will be directed through an
SDD-105 and Basin 300 will be directed down Beyer Road to a biofiltration basin
located adjacent to Beyer Park. Additional analysis for other project areas will be
considered as those pads are developed in the Specific Plan area and additional
analysis will be performed in final engineering for each of the VIM outfalls.

Comment on any channel protection measures needed downstream of the storm drain
outfalls (in smaller canyons between the storm drain outfall and the main canyons, in the
receiving waters, etc.) (New Issue)

Flowrates from the project site will be mitigated in the proposed project condition and
no adverse impacts to the downstream receive channel are anticipated.
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DRAINAGE STUDY
FOR
SOUTH OTAY MESA VESTING TENTATIVE MAP

REVISION PAGE
July 15, 2022

This Drainage Study presents a revision to the report titled, “Drainage Study for South Otay Mesa
Vesting Tentative Map,” dated July 16™, 2021 pursuant changes to the site layout. Notably, outfalls
discharging to the San Ysidro landslide complex to the west of the project site have been removed,
requiring the approach for drainage and water quality to be adjusted and the site layout to be
redesigned. The drainage map for the post-project condition has been revised to reflect the most
recent changes. Please find this exhibit in Map Pocket 2.
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DRAINAGE STUDY

FOR
SOUTH OTAY MESA VESTING TENTATIVE MAP

REVISION PAGE
July 16, 2020

This Drainage Study presents a revision to the report titled, “Drainage Study for South Otay Mesa
Vesting Tentative Map,” dated October 25", 2019 pursuant changes to the site layout. The changes
include shifting the highpoint between Basin 300 and Basin 400 to the West of the cul-de-sac on
Street A, now the eastern half of Street A is directed down Beyer Boulevard. Revisions have also
been made to the layout of the multi-family housing units on the southeastern corner of Basin 200
adjacent to Caliente Ave, shifting the major basin boundary slightly to the west. Finally, the
location of the wildlife crossing has shifted east and the proposed culvert on the western half of
Beyer Boulevard will be designed to convey offsite tributary flows. The drainage map for the post-
project condition has been revised to reflect the most recent changes. Please find this exhibit in Map
Pocket 2.
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DRAINAGE STUDY
FOR
SOUTH OTAY MESA VESTING TENTATIVE MAP

REVISION PAGE
October 25, 2019

This Drainage Study presents a revision to the report titled, “Drainage Study for South Otay Mesa
Vesting Tentative Map,” dated March 29, 2019 pursuant to plan check review comments received
from the City of San Diego (LDR-Engineering Review Cycle 4) on May 7™, 2019. The following
text identifies the comments along with response from Rick Engineering Company in bold. The site
map for the post-project condition has also been revised to reflect the most recent changes to the
site layout. Please find this exhibit in Map Pocket 2.

28.  Add a discussion to the Drainage Study stating if the proposed project is required to obtain
approval from the Regional Water Quality Control Board Under Federal Clean Water Act
(CWA) section 401 or 404. A complete explanation must be provided. Please note, if the
proposed project is subject to regulations as set forth in CWA 401/404, approval from the
California Regional Water Quality Control Board must be obtained prior to permit issuance
(New Issue)

A qualitative discussion pertaining to the 401/404 requirements has been included in
the Drainage Study. See section 1.6.
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1.0 INTRODUCTION

1.1 Project Description

This drainage study presents hydrologic and hydraulic analyses for the proposed Southwest Village
Vesting Tentative Map project (herein referred to as “the project”) in support of preliminary
engineering. The project is bounded by Interstate 805 to the west, State Route (SR) 905 to the
north, and the international border with Mexico to the south. See Figure 1, Vicinity Map, located at

the end of Section 1.0.

Overview
The project is proposed to develop a currently bare mesa in the South Otay Valley into a housing
development. This would be accomplished through the construction of six (6) different planning

areas of varying densities along with accompanying access roads, utilities, and storm drain.

San Ysidro Landslide Complex Considerations

Following conventional drainage design, pre-project drainage basins were delineated, and the
proposed project grading was coordinated to ensure that the area of the post-project drainage basins
matched that of the pre-project areas. Outfall locations were carefully selected at points of
concentration around the project site where the existing topography narrows to form existing
channels. However, concerns were raised about the stability of the San Ysidro landslide complex
that borders the southwest margin of VIM-1 and the potential impact to this from an increase in

stormwater volume from the proposed project site.

To understand this further, Geocon performed geotechnical investigations that penetrated the
landslide in three locations. Based on this information, two cross-sections were developed for use in
geologic characterization and the performance of slope stability analysis. With supplementary
reports from both Rick Engineering (“Landslide Hydrology Analysis for Southwest Village,” dated
April 16, 2021) and a Groundwater consultant from Dudek (“Initial Assessment of Groundwater
Conditions at the Southwest Village Site, Otay Mesa and Surrounding Areas, San Diego County,”
dated June 14, 2021), Geocon prepared a report titled, “Supplemental Geotechnical Investigation
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and Slope Stability Analysis: Southwest Village VIM-1 San Diego, California,” dated June 25,

2021. In Section 5 of the report, Geocon concludes,

5.11  Several storm water outfall locations were contemplated during the original project design.
These features were proposed to discharge storm runoff collected from the project into
pronounced drainages within the landslide complex. Although the infiltration data collected
from the discharge locations supported a short-term discharge without adverse effects, the
potential for scour and injection of storm water into the slide mass during extreme storm
events resulted in a requirement to redesign the storm drain system to discharge outside
landslide areas.

Per the conclusions of this report, the drainage area that discharged to the west in the existing
condition has now been diverted away from the San Ysidro landslide complex in the proposed
condition and the outfalls have been relocated. Refer to Map Pocket 2 that will show the proposed

outfall locations and site plan.

City of San Diego Meeting — January 2022

A meeting with the City of San Diego on January 28, 2022 was called to discuss possible
alternatives to address the drainage complications due to the landslide complex. A key discussion
point in the meeting was whether On-Site flows from Basin 300 would be allowed to Co-mingle
with public runoff. After discussion, the City, Rick Engineering, and Tri-Pointe Homes agreed that
this was the most acceptable alternative. Primarily, the question that was discussed was how the
public/private flows will interact for low flow and high flows events and how the interactions
between BMP 3, Beyer Blvd. storm drain, and Beyer Park Biofiltration Basin would work together.

Please see the meeting minutes in Appendix H for more details.

Low Flow Events are understood to correspond to water quality storm events, i.e. where 24-hr
runoff volume does not exceed the 85% storm rainfall. For these events runoff from basin 300
collects in a large vault, BMP 3, and is filtered through parallel Modular Wetland Units. The
outflow from the Modular Wetlands Units is limited to 0.5 times the pre-development Q2 of the
Basins Pre-Development area. While BMP 3 is filling and discharging through its low flow orifice
at up to 1.25cfs, runoff from Beyer Blvd, Street A, and West Avenue begin to fill the Biofiltration
Basin 14 (Beyer Basin). BMP 14 has been sized Volume Based. To ensure that low flow discharge

from BMP 3 does not displace volume that is intended to be used from direct runoff from Basin

Prepared by: BH:EGH:vs/C_SD_J/WR/Report/Drn/15013-C.022
Rick Engineering Company — Water Resources Division 3-29-19
Revised: 10-25-19

Revised: 7-16-20

Revised: 3-14-22

Revised: 12-15-22

Revised: 4-28-23

Revised:5-14-24



1400, the low flow release rate of the Beyer Basin is 2.03 CFS or 0.78CFS higher than that of the
upstream BMP. Even when BMP 3 is discharging at peak flow rate Beyer Basin will still be able to
draw down. Ultimately, water from BMP 3 will be double treated. Full treatment of water quality

runoff from Basin 1400 is expected with this configuration.

Mid to High-level storm events, ~Q2 to Q100, will fill the BMPs beyond the water quality ponding
depths and activate upper outlets. Both basins have been designed to provide Hydromodification
and 100-Year detention. As BMP 14 lies below BMP 3, the outlet works need to be upsized to pass
through mitigated flows from the upstream BMP. Modeling has been done that shows compliance
for HMP and detention at the project’s point of connection, POC M.C. Refer to Attachment 2 the
report titled, “Priority Development Project Stormwater Quality Management Plan for Southwest
Village,” dated March 17%, 2022 (and any revisions thereafter) for HMP SWMM modeling and
Attachment F of this Drainage Study for detention routing calculation. The storm drain along Beyer

Blvd. has been sized based on detained 100-year flow rates out of BMP 3.

1.2 Drainage Characteristics and Hydromodification Management Criteria

Existing Drainage Characteristics

The existing area is composed of flat mesa tops and finger canyons that drain to the west through
Moody Canyon or small natural channels. This is pervious area that historically would have been
used for agriculture and farming starting in the 1960s. The existing area within the project
boundaries is defined by six (6) major drainage basins, Basin 100, Basin 200, Basin 300, Basin 400,
Basin 500, and the Beyer Boulevard drainage basin (Basin 1400). Basin 100 encompasses the most
northern portion of the project site and drains in a south westerly direction through a finger canyon
towards Moody Canyon Creek where it confluences with other offsite flows (defined in Basin
1400). Basin 200 encompasses the eastern edge of the project site and drains in a westerly direction
into Moody Canyon Creek where it confluences with flows from Basin 300 before entering the
main channel. Basin 300 includes the western portions of the project site and drains in a northerly
direction towards Moody Canyon Creek. Basin 400 and Basin 500 make up the southern and
western portion of the project site and drains in a westerly direction through natural channels and
eventually into basins on the eastern edge of the railroad tracks. The Beyer Boulevard drainage

basin (Basin 1400) is made up of offsite flows on the northwestern extents of the project site and

Prepared by: BH:EGH:vs/C_SD_J/WR/Report/Drn/15013-C.022
Rick Engineering Company — Water Resources Division 3-29-19
Revised: 10-25-19

ised: 7-1

evised:5-14-24



drains to the west, where flows from Basin 100, 200, 300, and 1400 are collected from Moody
Canyon Creek by an existing 54-inch storm drain system on Enright Drive. The existing storm drain
system along Enright Drive eventually outlets to the Tijuana River, which extends all the way to the
Pacific Ocean within the vicinity of Imperial Beach. Refer to Map Pocket 1 for a summary of the

pre-project drainage areas.

During the January 28, 2022 meeting, the capacity of the downstream existing 54-inch RCP on
Beyer Blvd. was raised. As part of this project, the capacity of the pipe in question has been studied
with AES Pipeflow from approximately 300 feet west of Delany Dr. to the project’s point of
connection. The analysis suggests that this pipe has capacity to convey 100-year peak flows in the
existing condition. The project proposes to match existing flow rates using detention basins. The
pipe would then similarly have capacity in the proposed condition. See Appendix A for Pre-Project
Hydrology, Appendix B for Post-Project Hydrology, Appendix E for Hydraulic Analysis including

a mark-up of As-Built Plans, and Appendix F for Detention routing calculations.

Proposed Drainage Characteristics

In the post-project condition, the drainage characteristics for Basin 100 and 200 will remain similar
as compared to the pre-project conditions. However, due to the proximity of the San Ysidro
Landslide complex, the geotechnical engineer and the ground water consultant have recommended
that no drainage be directed to the landslide area. Therefore, Basin 400 and approximately half of
Basin 500, which previously drained through natural channels to the west, have been incorporated
into Basin 300 and directed to the north in the post-project condition. Additional detail for each
drainage basin is provided below. It is currently anticipated that the project will result in an overall
increase to impervious surfaces. As a result, the project as a whole will result in an increase in
storm water runoff. A detention analysis will be provided to address this increase in runoff for the
100-year storm event. At this preliminary stage, it is not anticipated that the project will adversely
impact the hydraulics of the existing 54-inch storm drain located downstream of the project. Refer
to Appendix E for calculations. Furthermore, Low Impact Development (LID) Best Management
Practices (BMPs) will be utilized to collect, retain, treat, and discharge runoff contributing further
to reducing the impact of increases in runoff. Drainage characteristics for each of the major

drainage basins are described below.
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Drainage Basin 100

Drainage Basin 100 will include on-site flood control conveyance for the 100-year storm event.
On-site storm conveyance systems will be used to collect runoff from the existing portions of the
project and from the proposed on-site development area. A network of storm drains, open channels,
water quality (WQ), and Hydromodification Management Plan (HMP) features will be used to
collect, convey, and manage storm water runoff throughout the development area prior to
discharging into Moody Canyon Creek. Proposed landscaped hillsides along the edges of the
planning area are considered self-mitigating areas and will bypass the proposed water quality
feature because they are not required to be treated. The tributary area to the existing outfall location

would remain similar to its current drainage patterns.

Drainage Basin 200

The drainage basin will include on-site flood control conveyance for the 100-year storm event. On-
site storm conveyance systems will be used to collect runoff from the existing portions of the
project and from the proposed on-site development area. A network of storm drains and open
channels will be used to convey storm water runoff to the proposed proprietary biofiltration BMP
and HMP detention vault prior to discharging into Moody Canyon Creek. Proposed landscaped
hillsides along the edges of the planning area are considered self-mitigating areas and will bypass
the proposed water quality feature because they are not required to be treated. The tributary area to

the existing outfall would remain similar to its current drainage patterns.

Drainage Basin 300

Due to the presence of the San Ysidro Landslide area, Drainage Basin 300 will incorporate drainage
basins that were originally directed to the west in the pre-project conditions. This includes Basin
400 and approximately the northern half of Basin 500 (the southern half will be directed to Spring
Canyon in the ultimate condition). Outflows from Basin 300 will discharge into the proposed
backbone storm drain along Beyer Blvd. While atypical, the mingling of clean and untreated flows
was deemed to be the best option considering difficulties maintaining a very inaccessible storm

drain outfall in Moody Canyon and the environmental impacts resulting from its construction.
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Meetings with the City of San Diego Department of Development services have supported this
approach.

Basin 300 will also include on-site flood control conveyance for the 100-year storm event. On-site
storm conveyance systems will be used to collect runoff from the existing portions of the project
and from the proposed on-site development area. A network of storm drains, open channels, water
quality (WQ), and Hydromodification Management Plan (HMP) features will be used to collect,
convey, and manage storm water runoff throughout the development area. Proposed landscaped
hillsides along the edges of the planning area are considered self-mitigating areas that will bypass

the proposed water quality feature because they are not required to be treated.

Beyer Boulevard Drainage Basin (Basin 1400)

This large drainage basin makes up much of the Moody Canyon watershed and at the downstream
point of interest (POI) it has confluence with the three other post-project basins proposed within the
site (Basin 100, 200, and 300). Basin 1400 will include on-site flood control conveyance for the
100-year storm event. On-site storm conveyance systems will be used to collect runoff from the
existing portions of the project and from the proposed on-site development area. A network of
storm drains, water quality (WQ), and Hydromodification Management Plan (HMP) features will
be used to collect, convey, and manage storm water runoff throughout the roadway prior to
discharging into the existing 54-inch storm drain system on Enright Drive. The tributary area to the
existing outfall has increased in the post-project as compared to the pre-project to mitigate for the
presence of the landslide complex. However, despite the increase in area, post-project flows will be

mitigated back to pre-project levels.

One wildlife overpass and several smaller critter-crossings are proposed through the alignment of
Beyer Blvd. The area tributary to these crossings has been minimized and brow ditches have been
designed to limit the flow of stormwater into these facilities. The culvert downstream will be

designed to convey off site tributary flows from Moody Canyon.

1.3  Hydrology and Hydraulics

Hydrology and hydraulics are discussed in detail in Sections 2.0 and 3.0 of this report.
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14 Water Quality

Post-project storm water runoff will be treated per the City of San Diego’s Storm Water Standards,
dated May 2021, and will be discussed in the report titled, “Priority Development Project Storm
Water Quality Management Plan (PDP SWQMP) for Southwest Village (Preliminary
Engineering),” dated December 16, 2022, and any revisions thereafter, prepared by Rick
Engineering Company (Job No. 15013-C). Hydromodification management plan (HMP)
requirements are also addressed within the Priority Development Project Storm Water Quality

Management Plan (PDP SWQMP) for the project.

1.5 Hydromodification Management Requirements

According to the Storm Water Standards, Priority Development Projects must be designed so that
runoff rates and durations are controlled to pre-development rates in order to reduce downstream
erosion conditions and protect stream habitat. In order to comply with the Storm Water Standards,

a hydromodification management plan is discussed within the PDP SWQMP for the project.

1.6 Clean Water Act and FEMA

This project is impacting jurisdictional waters and is subject to the 401/404 permit per the

delineations of the Waters of the State provided by RECON Environmental.

The footprint of the project was checked against mapped FEMA floodplain, and it was determined
that the project area is subjected to minimal flood hazard and given a Zone X designation (Areas
determined to be outside the 0.2% annual chance floodplain). Refer to Appendix G for FEMA
FIRMette panels.
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Figure 1: Vicinity Map
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2.0 HYDROLOGY

2.1 Methodology

The City of San Diego Drainage Design Manual, dated January 2017, requires that the Modified
Rational Method be used for hydrologic analysis of a watershed up to but not exceeding 1.0
square-mile (640 acres). The Rational Method computer program developed by Advanced
Engineering Software (AES 2003) was used for this study because it satisfies the City of San

Diego’s design criteria.

2.1.1 Modified Rational Method

The AES hydrologic model is developed by creating independent node-link models of each
interior drainage basin and linking these sub-models together at confluence points. The program
has the capability to perform calculations for 15 hydrologic processes. These processes are

assigned code numbers that appear in the results. The code numbers and their significance are as

follows:

Code 1: Confluence analysis at a node

Code 2: Initial subarea analysis

Code 3: Pipe flow travel time (computer-estimated pipe sizes)
Code 4: Pipe flow travel time (user-specified pipe size)

Code 5: Trapezoidal channel travel time

Code 6: Street flow analysis through a subarea

Code 7: User-specified information at a node

Code 8: Addition of the subarea runoff to mainline

Code 9: V-Gutter flow thru subarea

Code 10: Copy main-stream data onto a memory bank

Code 11: Confluence a memory bank with the main-stream memory

Code 12: Clear a memory bank
Code 13: Clear the main-stream memory
Code 14: Copy a memory bank onto the main-stream memory

Code 15: Hydrologic data bank storage functions
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In order to perform the hydrologic analysis, base information for the study area is required. This
information includes the existing drainage facility locations and sizes, existing land uses, flow
patterns, drainage basin boundaries, and topographic elevations. Drainage basin boundaries,
flow patterns, and topographic elevations are shown on the drainage exhibits located in the map

pockets.

2.2 Criteria

The hydrologic conditions were analyzed in accordance with the City of San Diego's design

criteria as follows:

Design Storm: 100-year
Runoff Coefficients*:
0% Impervious C=0.45
100% Impervious C=0.95
Soil Type: D
Rainfall Intensity: Based on time-intensity criteria per City of San Diego

* Weighted runoff coefficients were used where appropriate based on a percentage of 0.95 and 0.45. Refer to
Appendix C for supporting materials. For the single-family residential lots, 60% impervious was assumed and for
the multi-unit residential lots 70% impervious was assumed. For private and public streets, 90% impervious was

assumed.

23 Hydrologic Results

Rational Method computer outputs for the pre- and post-project conditions can be found in
Appendices A and B, respectively. Watershed boundaries, Rational Method node numbers, flow
patterns, and areas can be found on the workmaps titled, “Drainage Study Map for Southwest
Village VTM [Pre-project],” and “Drainage Study Map for Southwest Village VTM [Post-
project],” located in Map Pockets 1 and 2, respectively. A summary of the hydrologic results for

the pre- and post-project conditions at points of interest can be found in Table 2.1 below. Based
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on the summary, the post-project condition will maintain similar drainage patterns for Basins 100
and 200, however, due to the landslide complex area is diverted into Basin 300 from Basin 400
and Basin 500. The post-project peak flow rates have also increase in all basins compared to pre-
project conditions, due to the large amount of proposed impervious area in the post-project
condition. As a result of this increase, the project includes a detention analysis for the 100-year
storm event to detain and attenuate post-project runoff rates back to the pre-project condition.

Table 2.1: Summary of Hydrologic Results

Drainage Tributary Time of 100-year Flow
Drainage Node # Project Area, Concentration, Rates,
Basin # at Point of Condition A Te Q100
Interest (acres) (minutes) (cfs
Pre-project 17.2 15.3 223
100 199
Post-project 16.5 12.9 29.8
Pre-project 61.0 15.9 71.7
200 299
Post-project? 60.7 11.5 99.7
399 Pre-project 27.6 15.0 36.1
300 398 Post-Project 323 10.9 90.2
399 Post-project 7.2 10.3 19.8
Pre-project 5.4 12.9 7.3
400A 410
Post-project? 0.0 - -
Pre-project 1.9 14.7 2.5
400B 420
Post-project? 0.0 - -
Pre-project 143 16.3 18.0
500 550
Post-project? 0.0 - -
1499 Pre-Project? 319.9 24.2 337
1400
1499 Post-Project? 346.1 22.9 429
Notes:
1. “cfs” = cubic feet per second

2. This rational method calculation uses a C value of 0.45 for offsite drainage areas tributary to Node 285. However, the
storm drain downstream of Node 285 has been sized considering the ultimate condition. It is anticipated that when
these areas are developed, they will include a detention analysis in order to route post-project flows back to pre-project
conditions.

3. Post project are that drains to the landslide complex is diverted to Moody Canyon to the north. Basin 500 drains both to
Moody Canyon and Spring Canyon in the ultimate developed condition.

4. The area tributary to Point of Interest Node 1499, in both the pre- and post-project condition, include the area from
Basin 100, 200, and 300. The contributing Q100 from Basin 100, 200, and 300 in the post-project condition is
calculated with the detained Q100.
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3.0 HYDRAULICS

3.1 Hydraulic Methodology and Criteria

The 100-year post-project peak flow rates determined using the Modified Rational Method was
used to size the on-site storm drain system. In addition, hydraulic analyses regarding preliminary

inlet sizing calculations are included.

3.1.1 Storm Drain Sizing

Storm drainpipe sizes were determined based on a normal depth calculation to verify storm drain

capacity based on Manning’s equation.
Q=(1.486/n) AR?*S"”

Where:

Q = Discharge (cfs)

n = Manning’s roughness coefficient

A = Cross-sectional Area of flow (sq. ft.)

R = Hydraulic radius (ft.) (where hydraulic radius is defined as the cross-section area of
flow divide by the wetted perimeter, R= A/P)

S = Slope of pipe (ft./ft.)

The Manning’s roughness coefficient “n” of 0.013 was used for the hydraulic calculations. This
value is typically used for reinforced concrete pipe (RCP), polyvinyl chloride (PVC) and high-
density polyethylene pipe (HDPE). The pipe sizes were evaluated based on the Rational Method

flow rates with a 30% “bump up” sizing factor to account for hydraulic losses within the system.

Please refer to Appendix E for the preliminary storm drain sizes. The AES rational method
results located in Appendix B of this report may be referenced for further information concerning

pipe flow.
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3.1.2 Inlet Design

Inlet design calculations were completed using a computer program based on the following

equations for inlets on a grade and inlets in a sump:

Type B Inlets on a Grade
Q=0.7L (a+y)*?
Where: y = depth of flow approaching the curb inlet, in feet (ft)
a = depth of depression of curb at inlet, in feet (ft)
L = length of clear opening of inlet for total interception, in feet (ft)

Q = interception capacity of the curb inlet, in cubic feet per second (cfs)

Type B Inlets in a Sump
Q/L = 1.5 cfs/ft
Where: Q = inlet capacity, in cubic feet per second (cfs)

L = length of clear opening of inlet for total interception, in feet (ft)

Inlet Results

Inlet locations have been identified for all of the basins within that comprise this project. Inlets
have been sized for the 100-year, 6-hour storm event. Each inlet has been sized to provide 100%
capture of the flow draining to the inlet, except where bypass flow occurs, a downstream inlet
will be sized to capture the bypass flow. The inlet design calculations along with back up
information has been presented in Appendix D. Refer to the drainage study map provided in

Map Pocket 2 for the location of each inlet.

3.2 Moody Canyon Hydraulics

Hydraulic analyses for Moody Canyon were performed using flow rate, slope, and Manning’s n
data from the Modified Rational Method, and cross-sectional geometry was extracted from the
topography of the Post Drainage Exhibit. This data was inputted and processed through the
Hydraulic Toolbox v4.4, developed by the FHWA, which then produced an approximate water

surface elevation. At the downstream entrance to the proposed culvert under Beyer Road inlet
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control calculations were performed to determine the head required to pass the 100-year flow
rather through the proposed 54-inch pipe. Using this elevation and the water surface elevations
determined from the normal depth calculations at each cross-section, an approximate floodplain
for Moody Canyon has been drawn onto the Post-Project Drainage Map located in Map Pocket 2.

Please also refer to Appendix I for additional backup.

4.0 DETENTION ANALYSES

For the design of detention facilities, the modified rational method hydrologic analysis was
performed to determine the 100-year flow rates for both the pre-project condition and the post-
project condition. Pre-project and post-project rational method output for the project is provided

in Appendices A and B of this report.

4.1 Hydrograph Development

The sizing of a detention facility requires an inflow hydrograph to obtain the necessary storage
volume. The modified rational method only yields a peak discharge and time of concentration
and does not yield a hydrograph. In order to convert the peak discharge and time of
concentration into a hydrograph, Rick Engineering’s program, RatHydro was used. RatHydro
generates a hydrograph from the following inputs: Time of concentration, 6-Hour Precipitation
depth, basin area, rational method runoff coefficient, and peak discharge rate. The generated

hydrograph can then be used as the inflow hydrograph for basin sizing within HEC-1.

4.3  HEC-1 Methodology and Criteria

100-year hydrographs and preliminary elevation-storage-outflow rating curves were used in the
HEC-1 hydrologic model to perform routing calculations for the detention basin, and to
determine the preliminary 100-year detention volumes required for the basin to reduce the post-
project peak discharge rate back to the pre-project peak discharge rate. Actual storage and rating
curves will be provided during final engineering along with detailed outlet-works designs for

each BMP.
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4.4 Detention Results

The 100-year, 6-hour post-project peak discharge rates were routed using the HEC-1 hydrologic
model to determine the detention volume required for the vaults to reduce post-project peak
discharge rates back to the pre-project peak discharge rates for select storm events. The HEC-1

detention analyses computer output is located in Appendix F of this report.

The proposed detention vaults are designed to include volumes to comply with
hydromodification management criteria, in addition to directing water quality volumes towards
proposed downstream Modular Wetlands units. Detention volume sizing is provided within the
proposed StormTrap vaults. These vaults are designed to route the post-project peak discharge
rate back to pre-project conditions at the project’s POCs. In order to account for offsite drainage
areas that are not being routed through the vaults, detention was analyzed at the vaults
themselves rather than at the project’s POCs. Post-Project detained hydrologic analyses that
reflect detention occurring upstream from the project’s POCs is included in Appendix B
following the un-detained analyses. Refer to Map Pocket 2 of this report for an exhibit of vault

locations and POC locations. Table 4.1 will provide a summary of the detention analysis.

Table 4.1 Detention Analysis Summary

Post-Project Q100 Post-Project Q100
NODE Pre-Project Q100
BMP ID " (o) (Un-Detained) (Detained)
cfs

(cfs) (cfs)
BMP 1 180 21.3 29.8 18.4
BMP 2 290 76.1 99.7! 72.5!
BMP 14 1499 337 429 336

Note:
1. The post-project Qio0 and post-project detained Q100 were calculated using a C value of 0.45 for offsite

drainage areas that are tributary to POC 2 but are not being routed through the proposed detention vault.
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5.0 CONCLUSION

This drainage study presents the hydrologic and hydraulic analyses for the Southwest Village
VTM project in support of preliminary engineering. The pre-project and post-project condition
peak discharge rates were determined using the Modified Rational Method based on the
hydrologic methodology and criteria described in the City of San Diego Drainage Design
Manual, January 2017.

The overall drainage characteristics in the post-project condition will remain similar as compared
to the pre-project conditions for Basin 100 and 200, however, due to the proximity of the San
Ysidro landslide complex, drainage has been diverted away from this area and either north to the
proposed storm drain down Beyer Blvd. or south to Spring Canyon. It is currently anticipated
that the project will result in an overall increase to impervious surfaces. As a result, the project
as a whole will result in an increase in storm water runoff. Preliminary detention sizing is
provided for the 100-year, 6-hour storm event so that post-project peak discharge rates are routed
back to pre-project conditions using the HEC-1 hydrologic model. At this stage, it is not
anticipated that the project will adversely impact the hydraulics of existing drainage systems
located downstream of the project. The project will also include LID BMPs and Pollutant

Control BMPs that will further reduce/slow runoff for post-project conditions.

The 100-year, 6-hour post-project peak flow rates were utilized to size the proposed drainage
system, including preliminary sizing for proposed storm drain and inlets. Inlet locations have
been identified and the detailed inlet sizing will be provided during final engineering. Riprap pad
locations have been identified and their preliminary sizing has been provided schematically to
help reduce velocities and minimize erosion. Please see the post-project Drainage Study Exhibit

in Map Pocket 2. Riprap design calculations will be provided during final engineering.

Post-project runoff will be managed per the City of San Diego Storm Water Standards Manual,
May 2021. Please refer to the report titled, “Priority Development Project (PDP) Storm Water
Quality Management Plan (SWQMP) for Southwest Village VTM” dated December 16, 2022 (or
any revision thereafter), prepared by Rick Engineering Company (Job No. 15013-C), for more

information on water quality and HMP.
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APPENDIX A

Modified Rational Method Output
[Pre-project]
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTH OTAY
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 400A EXISTING CONDITION
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FILE NAME: SOB40©OAE.RAT
TIME/DATE OF STUDY: 16:42 01/25/2018

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

INITIAL SUBAREA FLOW-LENGTH(FEET) = 112.00

UPSTREAM ELEVATION(FEET) =  502.00

DOWNSTREAM ELEVATION(FEET) =  500.00

ELEVATION DIFFERENCE(FEET) = 2.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.206
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.427

SUBAREA RUNOFF(CFS) = 9.31

TOTAL AREA(ACRES) = ©.20  TOTAL RUNOFF(CFS) = 9.31
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FLOW PROCESS FROM NODE 401.00 TO NODE 410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 500.00 DOWNSTREAM(FEET) = 478.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 507.00  CHANNEL SLOPE = ©0.0434
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.127

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.35
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)

AVERAGE FLOW DEPTH(FEET) = ©.16  TRAVEL TIME(MIN.)
Tc(MIN.) = 12.93

SUBAREA AREA(ACRES) = 4.30 SUBAREA RUNOFF(CFS) = 6.05
TOTAL AREA(ACRES) = 4.50 PEAK FLOW RATE(CFS) = 6.36

n o
N W
N =
w o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.23 FLOW VELOCITY(FEET/SEC.) = 3.88
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  410.00 = 619.00 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.127

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  1.27
TOTAL AREA(ACRES) = 5.40  TOTAL RUNOFF(CFS) =  7.63
TC(MIN.) = 12.93

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 5.40 TC(MIN.) = 12.93



PEAK FLOW RATE(CFS) = 7.63

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 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

kkokkokkokkokkokkokkokkckxkkxkkkkkkk DESCRIPTION OF STUDY ks ok kook skosk skook skook sk ok sk ok skok skok ok ok ok

* J-15013C SOUTH OTAY
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 400B EXISTING CONDITION
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FILE NAME: SOB40©©BE.RAT
TIME/DATE OF STUDY: 16:47 01/25/2018

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 400.00 TO NODE 402.00 IS CODE = 21

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

INITIAL SUBAREA FLOW-LENGTH(FEET) = 107.00

UPSTREAM ELEVATION(FEET) = 502.00

DOWNSTREAM ELEVATION(FEET) = 501.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 12.379
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.188

SUBAREA RUNOFF(CFS) = 0.14

TOTAL AREA(ACRES) = ©0.10  TOTAL RUNOFF(CFS) = 0.14
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FLOW PROCESS FROM NODE 402.00 TO NODE 420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 501.00 DOWNSTREAM(FEET) = 488.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 319.00  CHANNEL SLOPE = ©0.0408
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.936

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.33
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)

AVERAGE FLOW DEPTH(FEET) = ©.10  TRAVEL TIME(MIN.)
Tc(MIN.) = 14.67

SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) =  2.38
TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE(CFS) = 2.52
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.14 FLOW VELOCITY(FEET/SEC.) = 2.81
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 420.00 =  426.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 1.90 TC(MIN.) = 14.67
PEAK FLOW RATE(CFS) = 2.52

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 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTH OTAY
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 500 EXISTING CONDITION
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FILE NAME: SSO5HE©O.RAT
TIME/DATE OF STUDY: 08:26 02/13/2018

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

INITIAL SUBAREA FLOW-LENGTH(FEET) = 118.00

UPSTREAM ELEVATION(FEET) = 499.00

DOWNSTREAM ELEVATION(FEET) = 498.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 13.430
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.073

SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = ©.30  TOTAL RUNOFF(CFS) = 0.41
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FLOW PROCESS FROM NODE 501.00 TO NODE 550.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) = 475.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 688.00  CHANNEL SLOPE = ©0.0334
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.793

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 87

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.23
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)

AVERAGE FLOW DEPTH(FEET) = ©.29  TRAVEL TIME(MIN.)
Tc(MIN.) = 16.34

SUBAREA AREA(ACRES) =  14.00 SUBAREA RUNOFF(CFS) =  17.59
TOTAL AREA(ACRES) = 14.30 PEAK FLOW RATE(CFS) = 18.01
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.42 FLOW VELOCITY(FEET/SEC.) = 4.71
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 510.00 = 806.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 14.30 TC(MIN.) = 16.34
PEAK FLOW RATE(CFS) = 18.01

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 1982-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 1400 - BEYER BLVD PRE-PROJECT
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FILE NAME: S1014E00.RAT
TIME/DATE OF STUDY: 12:46 02/17/2022

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 1400.00 TO NODE 1401.00 IS CODE = 22

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000
S.C.S. CURVE NUMBER (AMC II) = @
USER SPECIFIED Tc(MIN.) = 5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = 0.92
TOTAL AREA(ACRES) = ©.30  TOTAL RUNOFF(CFS) = 0.92
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FLOW PROCESS FROM NODE 1401.00 TO NODE 1402.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 83.00
STREET LENGTH(FEET) = 850.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = .42

HALFSTREET FLOOD WIDTH(FEET) = 15.81
AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.41
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  1.44
STREET FLOW TRAVEL TIME(MIN.) = 4.15 Tc(MIN.) =  9.15
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.611
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000
S.C.S. CURVE NUMBER (AMC II) = @
AREA-AVERAGE RUNOFF COEFFICIENT = ©.700
SUBAREA AREA(ACRES) = 13.10 SUBAREA RUNOFF(CFS) =  33.11
TOTAL AREA(ACRES) = 13.4 PEAK FLOW RATE(CFS) = 33.87

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 20.52
FLOW VELOCITY(FEET/SEC.) = 4.03 DEPTH*VELOCITY(FT*FT/SEC.) = 2.06
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 850.0 FT WITH ELEVATION-DROP = 17.0 FT, IS 39.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 1402 .00
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1402.00 = 850.00 FEET.

3k 3K 3k 3k 3k 3k 3k 3k sk sk sk sk 3k sk sk sk sk sk sk sk sk sk sk 3k sk sk sk sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk 3k sk sk sk sk sk sk sk Sk sk sk sk sk sk Sk sk 3k sk sk sk sk sk sk sk sk sk sk kosk sk sk

FLOW PROCESS FROM NODE 1402.00 TO NODE 1404.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 43.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00 CHANNEL SLOPE = ©.0600
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4800
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 47.53
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.49
AVERAGE FLOW DEPTH(FEET) = ©.59  TRAVEL TIME(MIN.) 2.44
Tc(MIN.) = 11.59
SUBAREA AREA(ACRES) =  17.30 SUBAREA RUNOFF(CFS) =  27.19
AREA-AVERAGE RUNOFF COEFFICIENT = ©.576
TOTAL AREA(ACRES) = 30.7 PEAK FLOW RATE(CFS) = 57.91

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.66 FLOW VELOCITY(FEET/SEC.) = 6.93
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1404 .00 = 1800.00 FEET.
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FLOW PROCESS FROM NODE 1404.00 TO NODE 1404.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.6085

SUBAREA AREA(ACRES) =  5.20  SUBAREA RUNOFF(CFS) = 13.62
TOTAL AREA(ACRES) = 35.9  TOTAL RUNOFF(CFS) = 71.54
TC(MIN.) = 11.59
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FLOW PROCESS FROM NODE 1404.00 TO NODE 1405.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 43.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 1415.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.896

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 87.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.82
AVERAGE FLOW DEPTH(FEET) = ©.93 TRAVEL TIME(MIN.) = 3.46
Tc(MIN.) =  15.05

SUBAREA AREA(ACRES) =  24.40 SUBAREA RUNOFF(CFS) = 31.80

AREA-AVERAGE RUNOFF COEFFICIENT = ©.544



TOTAL AREA(ACRES) = 60.3 PEAK FLOW RATE(CFS) = 95.06

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.97 FLOW VELOCITY(FEET/SEC.) = 7.03
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1405.00 = 3215.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1405.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.05
RAINFALL INTENSITY(INCH/HR) = 2.90

TOTAL STREAM AREA(ACRES) = 60.30

PEAK FLOW RATE(CFS) AT CONFLUENCE = 95.06
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) 98.00
ELEVATION DIFFERENCE(FEET) 2.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.50
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.50
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FLOW PROCESS FROM NODE 101.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.203

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.85
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.71
AVERAGE FLOW DEPTH(FEET) = ©.24 TRAVEL TIME(MIN.) = 3.69
Tc(MIN.) = 12.25

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) = 8.65



AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE(CFS) = 9.08
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.33 FLOW VELOCITY(FEET/SEC.) = 3.28

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 700.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 92.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.091

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.57

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.28

AVERAGE FLOW DEPTH(FEET) = ©.26 TRAVEL TIME(MIN.) = 1.02

Tc(MIN.) = 13.27

SUBAREA AREA(ACRES) = 9.70 SUBAREA RUNOFF(CFS) =  ©.97
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 9.74
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.26 FLOW VELOCITY(FEET/SEC.) =  3.33

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  120.00 = 900.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.091
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) =  3.50  SUBAREA RUNOFF(CFS) =  4.87
TOTAL AREA(ACRES) = 10.5  TOTAL RUNOFF(CFS) = 14.60
TC(MIN.) = 13.27
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FLOW PROCESS FROM NODE 120.00 TO NODE 199.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 80.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.878



*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.94

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.15

AVERAGE FLOW DEPTH(FEET) = ©.39 TRAVEL TIME(MIN.) = 2.01

Tc(MIN.) =  15.27

SUBAREA AREA(ACRES) = 6.70 SUBAREA RUNOFF(CFS) =  8.68

AREA-AVERAGE RUNOFF COEFFICIENT = ©.450 This is Peak

TOTAL AREA(ACRES) = 17.2 PEAK FLOW RATE(CFS) = 22.28 | flow Rate at
POC 1

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.43 FLOW VELOCITY(FEET/SEC.) = 4.40

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  199.00 =  1400.00 FEET.
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FLOW PROCESS FROM NODE 199.00 TO NODE 1405.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 72.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 700.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.691
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 4.99
AVERAGE FLOW DEPTH(FEET) = ©.54  TRAVEL TIME(MIN.) 2.34
Tc(MIN.) = 17.61
SUBAREA AREA(ACRES) =  17.00 SUBAREA RUNOFF(CFS) =  20.59
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 34.2 PEAK FLOW RATE(CFS) = 41.42

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.62 FLOW VELOCITY(FEET/SEC.) = 5.40
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 1405.00 = 2100.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1405.00 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.) = 17.61

RAINFALL INTENSITY(INCH/HR) = 2.69

TOTAL STREAM AREA(ACRES) = 34.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 41.42

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)

1 95.06 15.05 2.896 60.30



2 41.42 17.61 2.691 34.20

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)
1 130.46  15.05 2.896
2 129.77  17.61 2.691

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 130.46  Tc(MIN.) = 15.05
TOTAL AREA(ACRES) = 94.5
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1405.00 = 3215.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 84.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 400.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.827
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 133.71
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.77
AVERAGE FLOW DEPTH(FEET) = 1.17 TRAVEL TIME(MIN.) = 0.86
Tc(MIN.) = 15.91
SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) =  6.49
AREA-AVERAGE RUNOFF COEFFICIENT = ©.507
TOTAL AREA(ACRES) = 99.6 PEAK FLOW RATE(CFS) = 142.81

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.22 FLOW VELOCITY(FEET/SEC.) = 7.90
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1410.00 = 3615.00 FEET.
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1410.00 IS CODE = 10
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) =  100.00



DOWNSTREAM ELEVATION(FEET) = 98.00

ELEVATION DIFFERENCE(FEET) = 2.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 201.00 TO NODE 210.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 52.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00  CHANNEL SLOPE = ©.0600
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.187

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.96

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.48

AVERAGE FLOW DEPTH(FEET) = ©.26 TRAVEL TIME(MIN.) = 3.83

TCc(MIN.) = 12.39

SUBAREA AREA(ACRES) = 9.20 SUBAREA RUNOFF(CFS) = 13.19
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 9.4 PEAK FLOW RATE(CFS) = 13.48
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.37 FLOW VELOCITY(FEET/SEC.) = 4.20

LONGEST FLOWPATH FROM NODE  200.00 TO NODE 210.00 = 900.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 220.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 88.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.039

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.96

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.73
AVERAGE FLOW DEPTH(FEET) = ©.33 TRAVEL TIME(MIN.) = 1.34
Tc(MIN.) = 13.73

SUBAREA AREA(ACRES) = 9.70 SUBAREA RUNOFF(CFS) =  ©.96

AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 10.1 PEAK FLOW RATE(CFS) = 13.81



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.33 FLOW VELOCITY(FEET/SEC.) = 3.76
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 220.00 = 1200.00 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 220.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.039
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) = 26.30  SUBAREA RUNOFF(CFS) =  35.97
TOTAL AREA(ACRES) = 36.4 TOTAL RUNOFF(CFS) = 49.78
TC(MIN.) = 13.73
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FLOW PROCESS FROM NODE 220.00 TO NODE 230.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 86.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.930

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 53.28

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.88

AVERAGE FLOW DEPTH(FEET) = ©.71 TRAVEL TIME(MIN.) = ©.99

Tc(MIN.) = 14.73

SUBAREA AREA(ACRES) = 5.30 SUBAREA RUNOFF(CFS) =  6.99
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 41.7 PEAK FLOW RATE(CFS) = 54.98
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.72 FLOW VELOCITY(FEET/SEC.) = 5.93

LONGEST FLOWPATH FROM NODE  200.00 TO NODE 230.00 =  1550.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.930
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) = 14.70  SUBAREA RUNOFF(CFS) =  19.38
TOTAL AREA(ACRES) = 56.4  TOTAL RUNOFF(CFS) = 74.36

TC(MIN.) = 14.73
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FLOW PROCESS FROM NODE 230.00 TO NODE 299.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 82.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00  CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.830

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 77.29

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.57

AVERAGE FLOW DEPTH(FEET) = ©.87 TRAVEL TIME(MIN.) = 1.14

Tc(MIN.) = 15.87

SUBAREA AREA(ACRES) = 4.60 SUBAREA RUNOFF(CFS) = 5.86 This is Peak
AREA-AVERAGE RUNOFF COEFFICIENT = ©0.450 flow Rate at
TOTAL AREA(ACRES) = 61.0 PEAK FLOW RATE(CFS) = 77.70 POC 2

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©0.87 FLOW VELOCITY(FEET/SEC.) = 6.60

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 299.00 = 2000.00 FEET.
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FLOW PROCESS FROM NODE 299.00 TO NODE 1408.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 82.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.741
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 81.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.70
AVERAGE FLOW DEPTH(FEET) = ©.90  TRAVEL TIME(MIN.) 1.12
Tc(MIN.) =  16.99
SUBAREA AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) =  7.65
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 67.2 PEAK FLOW RATE(CFS) = 82.89

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.91 FLOW VELOCITY(FEET/SEC.) = 6.72
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 1408.00 = 2450.00 FEET.
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FLOW PROCESS FROM NODE 1408.00 TO NODE 1408.00 IS CODE = 1



TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 16.99
RAINFALL INTENSITY(INCH/HR) = 2.74

TOTAL STREAM AREA(ACRES) = 67.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 82.89
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) 98.00
ELEVATION DIFFERENCE(FEET) 2.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = ©.20 TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 301.00 TO NODE 310.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.230

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.91

AVERAGE FLOW DEPTH(FEET) = ©.27 TRAVEL TIME(MIN.) = 3.44

Tc(MIN.) = 12.00

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 11.48
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) = 11.77
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.38 FLOW VELOCITY(FEET/SEC.) = 3.54

LONGEST FLOWPATH FROM NODE  300.00 TO NODE  310.00 = 700.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 320.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 86.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.052

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.62

AVERAGE FLOW DEPTH(FEET) = ©.31 TRAVEL TIME(MIN.) = 1.61

Tc(MIN.) = 13.62

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) =  1.65
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 9.3 PEAK FLOW RATE(CFS) = 12.77
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.31 FLOW VELOCITY(FEET/SEC.) = 3.67

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 320.00 =  1050.00 FEET.
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FLOW PROCESS FROM NODE 320.00 TO NODE 320.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.052
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4500

SUBAREA AREA(ACRES) =  9.90  SUBAREA RUNOFF(CFS) = 13.60
TOTAL AREA(ACRES) = 19.2  TOTAL RUNOFF(CFS) = 26.37
TC(MIN.) = 13.62
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FLOW PROCESS FROM NODE 320.00 TO NODE 399.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 84.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 400.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.903

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 30.94

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.91
AVERAGE FLOW DEPTH(FEET) = ©.52 TRAVEL TIME(MIN.) = 1.36
Tc(MIN.) =  14.97

SUBAREA AREA(ACRES) = 7.00 SUBAREA RUNOFF(CFS) =  9.14

AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 26.2 PEAK FLOW RATE(CFS) = 34.22



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = .55 FLOW VELOCITY(FEET/SEC.) = 5.08
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 399.00 = 1450.00 FEET.
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FLOW PROCESS FROM NODE 399.00 TO NODE 399.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.903
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = © -
AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500 This is Peak
SUBAREA AREA(ACRES) =  1.40  SUBAREA RUNOFF(CFS) =  1.83 flow Rate from
TOTAL AREA(ACRES) = 27.6  TOTAL RUNOFF(CFS) = 36.05 Basin 300
TC(MIN.) =  14.97
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FLOW PROCESS FROM NODE 399.00 TO NODE 1408.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 90.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.838
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.39
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.20
AVERAGE FLOW DEPTH(FEET) = ©.58  TRAVEL TIME(MIN.) .80
Tc(MIN.) = 15.78
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  2.68
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 29.7 PEAK FLOW RATE(CFS) = 37.93

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.58 FLOW VELOCITY(FEET/SEC.) = 5.26
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 1408.00 = 1700.00 FEET.
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FLOW PROCESS FROM NODE 1408.00 TO NODE 1408.00 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.) = 15.78
RAINFALL INTENSITY(INCH/HR) = 2.84

TOTAL STREAM AREA(ACRES) = 29.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 37.93

** CONFLUENCE DATA **



STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 82.89  16.99 2.741 67.20
2 37.93  15.78 2.838 29.70

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)
1 114.90  15.78 2.838
2 119.52  16.99 2.741

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 119.52 Tc(MIN.) = 16.99
TOTAL AREA(ACRES) = 96.9
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 1408.00 = 2450.00 FEET.
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FLOW PROCESS FROM NODE 1408.00 TO NODE 141@0.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 78.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.644
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 123.63
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.58
AVERAGE FLOW DEPTH(FEET) = 1.12 TRAVEL TIME(MIN.) = 1.21
Tc(MIN.) = 18.20
SUBAREA AREA(ACRES) = 6.90 SUBAREA RUNOFF(CFS) =  8.21
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 103.8 PEAK FLOW RATE(CFS) = 123.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.12 FLOW VELOCITY(FEET/SEC.) = 7.58
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 1410.00 = 3000.00 FEET.
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1410.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 123.51 18.20 2.644 103.80
LONGEST FLOWPATH FROM NODE 200.00 TO NODE  1410.00 = 3000.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **



STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 142.81  15.91 2.827 99.60
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE 1416.00 =  3615.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 250.78 15.91 2.827
2 257.07 18.20 2.644

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 257.07 Tc(MIN.) = 18.20
TOTAL AREA(ACRES) = 203.4
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1420.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 60.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.504
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 271.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.52
AVERAGE FLOW DEPTH(FEET) = 1.70 TRAVEL TIME(MIN.) = 1.75
Tc(MIN.) = 19.95
SUBAREA AREA(ACRES) =  25.90 SUBAREA RUNOFF(CFS) =  29.19
AREA-AVERAGE RUNOFF COEFFICIENT = ©.475
TOTAL AREA(ACRES) = 229.3 PEAK FLOW RATE(CFS) = 272.65

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.70 FLOW VELOCITY(FEET/SEC.) = 9.51
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1420.00 = 4615.00 FEET.
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FLOW PROCESS FROM NODE 1420.00 TO NODE 1430.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 0.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2500.00 CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.252

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = %]
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 318.60
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.96

AVERAGE FLOW DEPTH(FEET) = 1.84 TRAVEL TIME(MIN.) = 4.18



Tc(MIN.) = 24.13

SUBAREA AREA(ACRES) = 90.60 SUBAREA RUNOFF(CFS) = 91.82
AREA-AVERAGE RUNOFF COEFFICIENT = ©0.468
TOTAL AREA(ACRES) = 319.9 PEAK FLOW RATE(CFS) = 337.04

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.89 FLOW VELOCITY(FEET/SEC.) = 10.12
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1430.00 = 7115.00 FEET.
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FLOW PROCESS FROM NODE 1430.00 TO NODE 1499.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 92.50
FLOW LENGTH(FEET) = 150.00  MANNING'S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 39.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 28.77

ESTIMATED PIPE DIAMETER(INCH) = 51.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 337.04

PIPE TRAVEL TIME(MIN.) = ©.09  Tc(MIN.) = 24.22

LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1499.00 =  7265.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 319.9 TC(MIN.) = 24.22

PEAK FLOW RATE(CFS) = 337.04

END OF RATIONAL METHOD ANALYSIS

This is Peak
flow Rate at
POC M.C.




APPENDIX B

Modified Rational Method Output
[Post-project Un-detained]
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 100 POST-PROJECT
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FILE NAME: S101HPOO.RAT
TIME/DATE OF STUDY: 14:52 07/02/2020

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

*USER SPECIFIED:

NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9

1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED
*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 2.00 0.0313 0.167 0.0150



2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
INITIAL SUBAREA FLOW-LENGTH(FEET) =  75.00
UPSTREAM ELEVATION(FEET) = 533.00
DOWNSTREAM ELEVATION(FEET) = 532.00
ELEVATION DIFFERENCE(FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =  9.206
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.601
SUBAREA RUNOFF (CFS) = .16
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 102.00 TO NODE 105.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 532.00 DOWNSTREAM(FEET) = 504.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 629.00 CHANNEL SLOPE = ©0.0445
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.214

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.03

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.56

AVERAGE FLOW DEPTH(FEET) = ©.20 TRAVEL TIME(MIN.) = 2.94
Tc(MIN.) = 12.15

SUBAREA AREA(ACRES) = 6.70 SUBAREA RUNOFF(CFS) =  9.69
TOTAL AREA(ACRES) = 6.80 PEAK FLOW RATE(CFS) = 9.85

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.29 FLOW VELOCITY(FEET/SEC.) = 4.40
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 704.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 504.00 DOWNSTREAM(FEET) = 478.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00  CHANNEL SLOPE = ©0.0783
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.121

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.59

AVERAGE FLOW DEPTH(FEET) = ©.34 TRAVEL TIME(MIN.) = 0.84
Tc(MIN.) = 12.99

SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) =  1.40
TOTAL AREA(ACRES) = 7.80 PEAK FLOW RATE(CFS) = 11.26

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = .35 FLOW VELOCITY(FEET/SEC.) = 6.67
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 1036.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 115.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 478.00 DOWNSTREAM(FEET) = 472.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 145.00 CHANNEL SLOPE = 0.0414
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.069

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.08

AVERAGE FLOW DEPTH(FEET) = ©.34 TRAVEL TIME(MIN.) = ©.48
Tc(MIN.) = 13.46

SUBAREA AREA(ACRES) = 9.50 SUBAREA RUNOFF(CFS) =  ©.69
TOTAL AREA(ACRES) = 8.30 PEAK FLOW RATE(CFS) = 11.95

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.35 FLOW VELOCITY(FEET/SEC.) = 5.09
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 115.00 = 1181.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 170.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 468.00 DOWNSTREAM(FEET) = 467.00
FLOW LENGTH(FEET) = 127.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.40

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.95

PIPE TRAVEL TIME(MIN.) = ©.33  Tc(MIN.) = 13.79

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 170.00 = 1308.00 FEET.
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FLOW PROCESS FROM NODE 176.00 TO NODE 170.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.79
RAINFALL INTENSITY(INCH/HR) = 3.03
TOTAL STREAM AREA(ACRES) = 8.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.95
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FLOW PROCESS FROM NODE 1260.00 TO NODE 122.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) =  93.00
UPSTREAM ELEVATION(FEET) =  503.00
DOWNSTREAM ELEVATION(FEET) =  498.00
ELEVATION DIFFERENCE(FEET) = 5.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.441
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.126
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.19
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FLOW PROCESS FROM NODE 122.00 TO NODE 125.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) = 474.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 98.00 CHANNEL SLOPE = ©0.2449
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 12.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.969
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.36

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.97

AVERAGE FLOW DEPTH(FEET) = ©.02 TRAVEL TIME(MIN.) = ©.83

Tc(MIN.) = 7.27

SUBAREA AREA(ACRES) = 9.20 SUBAREA RUNOFF(CFS) =  ©.36
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = .54
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.02 FLOW VELOCITY(FEET/SEC.) = 2.65

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 125.00 = 191.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 127.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 470.00 DOWNSTREAM(FEET) = 468.00
FLOW LENGTH(FEET) = 331.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.51

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = .54

PIPE TRAVEL TIME(MIN.) = 2.19  Tc(MIN.) = 9.46

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 127.00 = 522.00 FEET.
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FLOW PROCESS FROM NODE 127.00 TO NODE 127.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.552
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  0.64
TOTAL AREA(ACRES) = ©.70  TOTAL RUNOFF(CFS) =  1.18

TC(MIN.) = 9.46
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FLOW PROCESS FROM NODE 127.00 TO NODE 170.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 468.00 DOWNSTREAM(FEET) = 467.00
FLOW LENGTH(FEET) =  72.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  4.27

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.18

PIPE TRAVEL TIME(MIN.) = ©.28  Tc(MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 170.00 = 594.00 FEET.
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FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 9.75
RAINFALL INTENSITY(INCH/HR) = 3.50
TOTAL STREAM AREA(ACRES) = 0.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.18
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FLOW PROCESS FROM NODE 130.00 TO NODE 132.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 94.00
UPSTREAM ELEVATION(FEET) = 492.00
DOWNSTREAM ELEVATION(FEET) = 491.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.564
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40
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FLOW PROCESS FROM NODE 132.00 TO NODE 135.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<



UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 489.50
STREET LENGTH(FEET) = 341.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.21

HALFSTREET FLOOD WIDTH(FEET) = 5.50
AVERAGE FLOW VELOCITY(FEET/SEC.) = 0.91
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.20
STREET FLOW TRAVEL TIME(MIN.) = 6.26 Tc(MIN.) = 12.26

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.202
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.20 SUBAREA RUNOFF(CFS) =  ©.61

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 1.01
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.24  HALFSTREET FLOOD WIDTH(FEET) =  6.55

FLOW VELOCITY(FEET/SEC.) = ©.98 DEPTH*VELOCITY(FT*FT/SEC.) = ©.23
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 135.00 = 435.00 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 135.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.202
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) =  2.78
TOTAL AREA(ACRES) = 1.40  TOTAL RUNOFF(CFS) =  3.79

TC(MIN.) = 12.26
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FLOW PROCESS FROM NODE 135.00 TO NODE 140.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 484 .50
FLOW LENGTH(FEET) = 3.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.94

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.79

PIPE TRAVEL TIME(MIN.) = ©.00  Tc(MIN.) = 12.26

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 140.00 = 438.00 FEET.
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FLOW PROCESS FROM NODE 140.00 TO NODE 140.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.201
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.80  SUBAREA RUNOFF(CFS) = 2.05
TOTAL AREA(ACRES) = 2.20  TOTAL RUNOFF(CFS) = 5.84

TC(MIN.) = 12.26
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FLOW PROCESS FROM NODE 140.00 TO NODE 150.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 484.50 DOWNSTREAM(FEET) = 482.50
FLOW LENGTH(FEET) = 140.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.61

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.84

PIPE TRAVEL TIME(MIN.) = ©.35  Tc(MIN.) = 12.61

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 150.00 = 578.00 FEET.
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FLOW PROCESS FROM NODE 150.00 TO NODE 150.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.163

*USER SPECIFIED(SUBAREA):

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  0.47
TOTAL AREA(ACRES) = 2.40  TOTAL RUNOFF(CFS) =  6.31



TC(MIN.) = 12.61
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FLOW PROCESS FROM NODE 150.00 TO NODE 150.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.163
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  1.30  SUBAREA RUNOFF(CFS) = 3.49
TOTAL AREA(ACRES) = 3.70  TOTAL RUNOFF(CFS) =  9.81

TC(MIN.) = 12.61
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FLOW PROCESS FROM NODE 150.00 TO NODE 160.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  482.50 DOWNSTREAM(FEET) = 482.00
FLOW LENGTH(FEET) =  30.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.07

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.81

PIPE TRAVEL TIME(MIN.) = ©.06  Tc(MIN.) = 12.67

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 160.00 = 608.00 FEET.
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FLOW PROCESS FROM NODE 160.00 TO NODE 160.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.156
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  ©.80  SUBAREA RUNOFF(CFS) =  2.02
TOTAL AREA(ACRES) = 4.50 TOTAL RUNOFF(CFS) = 11.83

TC(MIN.) = 12.67
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FLOW PROCESS FROM NODE 160.00 TO NODE 160.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.156
*USER SPECIFIED(SUBAREA):



SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.39
TOTAL AREA(ACRES) = 5.40  TOTAL RUNOFF(CFS) = 14.21

TC(MIN.) = 12.67
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FLOW PROCESS FROM NODE 160.00 TO NODE 170.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 482.00 DOWNSTREAM(FEET) = 467 .00
FLOW LENGTH(FEET) = 125.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.9 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.27

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.21

PIPE TRAVEL TIME(MIN.) = ©.11  Tc(MIN.) = 12.79

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 170.00 =  733.00 FEET.
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FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 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.) = 12.79

RAINFALL INTENSITY(INCH/HR) = 3.14
TOTAL STREAM AREA(ACRES) = 5.40
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.21

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 11.95 13.79 3.033 8.30
2 1.18 9.75 3.498 9.70
3 14.21  12.79 3.143 5.40

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 24.31 9.75 3.498
2 26.80  12.79 3.143

3 26.69 13.79 3.033



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 26.80 Tc(MIN.) = 12.79

TOTAL AREA(ACRES) = 14.40

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 170.00 = 1308.00 FEET.
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FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.143
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  ©.57
TOTAL AREA(ACRES) = 14.80  TOTAL RUNOFF(CFS) = 27.37

TC(MIN.) = 12.79
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FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.143
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.57
TOTAL AREA(ACRES) = 15.20  TOTAL RUNOFF(CFS) = 27.93

TC(MIN.) = 12.79
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FLOW PROCESS FROM NODE 176.00 TO NODE 180.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 467.00 DOWNSTREAM(FEET) =  400.00
FLOW LENGTH(FEET) = 172.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 6.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 32.32

GIVEN PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.93
PIPE TRAVEL TIME(MIN.) = ©.09  Tc(MIN.) = 12.88

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 180.00 = 1480.00 FEET.
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FLOW PROCESS FROM NODE 180.00 TO NODE 180.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.133

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.80  SUBAREA RUNOFF(CFS) =  1.13
TOTAL AREA(ACRES) = 16.00  TOTAL RUNOFF(CFS) = 29.06
TC(MIN.) = 12.88
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FLOW PROCESS FROM NODE 180.00 TO NODE 180.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.133

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  ©.71
TOTAL AREA(ACRES) = 16.50  TOTAL RUNOFF(CFS) = 29.77
TC(MIN.) = 12.88

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 16.50 TC(MIN.) = 12.88
PEAK FLOW RATE(CFS) = 29.77

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 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT / C=0.45 FOR OFFSITE AREAS
* BASIN 200 POST PROJECT
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FILE NAME: S102HPOO.RAT
TIME/DATE OF STUDY: 15:25 07/06/2020

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

*USER SPECIFIED:

NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9

1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED
*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 2.00 0.0313 0.167 0.0150



2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180
3 11.0 6.0 0.020/0.018/0.020 0.50 1.50 0.0313 0.125 0.0130

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

sk ok ok ok ok ok oK ok ok K ok K ok oK ok oK K ok ok K ok ok Kk ok K ok oK ok oK ok ok K ok ok K sk ok K ok oK ok oK ok ok Kk ok Kk ok K ok K ok oK ok ok Kk ok Kk
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 519.50
ELEVATION DIFFERENCE(FEET) = 0.50

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.971
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.40

sk e ok ok o o ok o ok ok ok ok ok ok sk ok ok s ok ok ok ok ok sk ok sk sk ok sk sk ok s ok ok s ok ok ook sk sk sk ok sk sk ok sk ok ok s ok ok sk ok ok s ok sk ok sk sk ok sk ok ok sk ok ok ok K ok
FLOW PROCESS FROM NODE 201.00 TO NODE 204.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 519.50 DOWNSTREAM ELEVATION(FEET) = 486.00
STREET LENGTH(FEET) = 704.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.01890
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.27
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.26



HALFSTREET FLOOD WIDTH(FEET) = 7.55

AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.47
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  ©.89
STREET FLOW TRAVEL TIME(MIN.) = 3.38 Tc(MIN.) = 9.38

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.567
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8700

S.C.S. CURVE NUMBER (AMC II) = 0

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.72

TOTAL AREA(ACRES) = 1.30 PEAK FLOW RATE(CFS) = 4.12
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 9.78

FLOW VELOCITY(FEET/SEC.) = 3.96  DEPTH*VELOCITY(FT*FT/SEC.) = 1.19
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 789.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 230.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 483.00 DOWNSTREAM(FEET) = 481.00
FLOW LENGTH(FEET) = 347.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.38

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.12

PIPE TRAVEL TIME(MIN.) = 1.32  Tc(MIN.) = 10.70

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 1136.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 10
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 510.00
DOWNSTREAM ELEVATION(FEET) = 509.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.171



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.797
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 206.00 TO NODE 207.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 509.00 DOWNSTREAM(FEET) = 496.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 123.00 CHANNEL SLOPE = ©0.1057
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 12.000

MANNING'S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.521

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = ©.03  TRAVEL TIME(MIN.) =
Tc(MIN.) = 9.63

SUBAREA AREA(ACRES) = .40 SUBAREA RUNOFF(CFS) =  ©.63
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = .80
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 207.00 = 188.00 FEET.
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FLOW PROCESS FROM NODE 207.00 TO NODE 209.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 496.00 DOWNSTREAM ELEVATION(FEET) = 494.00
STREET LENGTH(FEET) = 123.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 11.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 6.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.200
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.200

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:



STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 2.05
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.88
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.77
STREET FLOW TRAVEL TIME(MIN.) = 0.71 Tc(MIN.) = 10.34

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.413
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.10 SUBAREA RUNOFF(CFS) =  ©.32

TOTAL AREA(ACRES) = .60 PEAK FLOW RATE(CFS) = 1.13
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.29  HALFSTREET FLOOD WIDTH(FEET) = 2.15

FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY(FT*FT/SEC.) = ©.86
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 209.00 = 311.00 FEET.
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FLOW PROCESS FROM NODE 209.00 TO NODE 209.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.413
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.10  SUBAREA RUNOFF(CFS) = 0.27
TOTAL AREA(ACRES) = ©.70  TOTAL RUNOFF(CFS) = 1.40

TC(MIN.) = 10.34
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FLOW PROCESS FROM NODE 209.00 TO NODE 209.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.413
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  ©.55
TOTAL AREA(ACRES) = ©.90  TOTAL RUNOFF(CFS) =  1.95

TC(MIN.) = 10.34
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FLOW PROCESS FROM NODE 209.00 TO NODE 210.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.00 DOWNSTREAM(FEET) = 490.50



FLOW LENGTH(FEET) = 67.00  MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.94

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.95

PIPE TRAVEL TIME(MIN.) = ©.28  Tc(MIN.) = 10.62

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 210.00 = 378.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 210.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.381
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.44
TOTAL AREA(ACRES) = 1.40  TOTAL RUNOFF(CFS) = 3.39

TC(MIN.) = 10.62
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FLOW PROCESS FROM NODE 210.00 TO NODE 212.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.50 DOWNSTREAM(FEET) = 490.00
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  3.19

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.39

PIPE TRAVEL TIME(MIN.) = ©.91  Tc(MIN.) = 11.54

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 212.00 = 553.00 FEET.
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.281
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.40  SUBAREA RUNOFF(CFS) = 1.10
TOTAL AREA(ACRES) = 1.80  TOTAL RUNOFF(CFS) = 4.49

TC(MIN.) = 11.54
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FLOW PROCESS FROM NODE 212.00 TO NODE 215.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.00 DOWNSTREAM(FEET) = 489.50
FLOW LENGTH(FEET) = 23.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.32

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.49

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 11.59

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 215.00 = 576.00 FEET.
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  ©.30  SUBAREA RUNOFF(CFS) =  0.84
TOTAL AREA(ACRES) = 2.10  TOTAL RUNOFF(CFS) = 5.32

TC(MIN.) = 11.59
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.10  SUBAREA RUNOFF(CFS) =  0.31
TOTAL AREA(ACRES) = 2.20  TOTAL RUNOFF(CFS) = 5.63

TC(MIN.) = 11.59
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FLOW PROCESS FROM NODE 215.00 TO NODE 217.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.50 DOWNSTREAM(FEET) =  488.00
FLOW LENGTH(FEET) = 159.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.64



GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 5.63
PIPE TRAVEL TIME(MIN.) = ©.47  Tc(MIN.) = 12.06
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 217.80 =  735.00 FEET.
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FLOW PROCESS FROM NODE 217.00 TO NODE 217.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.224
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8600

S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.22
TOTAL AREA(ACRES) = 3.00 TOTAL RUNOFF(CFS) = 7.85

TC(MIN.) = 12.06

3k 3k >k >k >k 5k 5k 5k 5k ok 5k 3k >k >k %k %k %k 5k 5k 5k 5k 5k 5k 3k >k >k >k >k 5k 5k 5k 5k 5k 5k 3k >k >k >k %k >k >k 5k 5k 5k 5k 5k >k >k >k %k %k %k >k 5k 5k 5k >k 5k >k >k >k >k %k %k >k 5k >k >k >k >k %k %k %k k k %

FLOW PROCESS FROM NODE 217.00 TO NODE 228.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 488.00 DOWNSTREAM(FEET) = 487.00
FLOW LENGTH(FEET) =  40.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.80

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.85

PIPE TRAVEL TIME(MIN.) = ©.08  Tc(MIN.) = 12.13

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 228.00 = 775.00 FEET.
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FLOW PROCESS FROM NODE 228.00 TO NODE 228.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.13

RAINFALL INTENSITY(INCH/HR) = 3.22
TOTAL STREAM AREA(ACRES) = 3.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.85
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FLOW PROCESS FROM NODE 220.00 TO NODE 222.00 IS CODE = 21



*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = ©

INITIAL SUBAREA FLOW-LENGTH(FEET) =  84.00
UPSTREAM ELEVATION(FEET) =  498.00
DOWNSTREAM ELEVATION(FEET) =  497.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.670
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 497.00 DOWNSTREAM ELEVATION(FEET) = 496.00
STREET LENGTH(FEET) = 99.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 11.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 6.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0130

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.51
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.21

HALFSTREET FLOOD WIDTH(FEET) = 4.29
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.37
STREET FLOW TRAVEL TIME(MIN.) = 0.92 Tc(MIN.) = 6.92

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.036
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.36
TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.69

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.22 HALFSTREET FLOOD WIDTH(FEET) = 5.23

FLOW VELOCITY(FEET/SEC.) = 1.87 DEPTH*VELOCITY(FT*FT/SEC.) = 0.42
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 183.00 FEET.
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FLOW PROCESS FROM NODE 223.00 TO NODE 223.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.036
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.10  SUBAREA RUNOFF(CFS) =  ©.32
TOTAL AREA(ACRES) = ©.30 TOTAL RUNOFF(CFS) =  1.e1
TC(MIN.) = 6.92
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FLOW PROCESS FROM NODE 223.00 TO NODE 225.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 492.00 DOWNSTREAM(FEET) =  490.00
FLOW LENGTH(FEET) = 205.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.8 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.60

GIVEN PIPE DIAMETER(INCH) = 18.060  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.01

PIPE TRAVEL TIME(MIN.) = ©.95  Tc(MIN.) = 7.87

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 225.00 = 388.00 FEET.
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FLOW PROCESS FROM NODE 225.00 TO NODE 225.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.855
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  1.3@
TOTAL AREA(ACRES) = ©.70  TOTAL RUNOFF(CFS) =  2.31
TC(MIN.) = 7.87
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FLOW PROCESS FROM NODE 225.00 TO NODE 227.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.00 DOWNSTREAM(FEET) = 488.00
FLOW LENGTH(FEET) = 200.00  MANNING'S N = 0.013



DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.59

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.31

PIPE TRAVEL TIME(MIN.) = ©.73  Tc(MIN.) = 8.59

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 227.00 = 588.00 FEET.
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FLOW PROCESS FROM NODE 227.00 TO NODE 227.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.717
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) = ©.60  SUBAREA RUNOFF(CFS) = 1.90
TOTAL AREA(ACRES) = 1.30  TOTAL RUNOFF(CFS) =  4.21
TC(MIN.) = 8.59
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FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 488.00 DOWNSTREAM(FEET) = 487.00
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.44

GIVEN PIPE DIAMETER(INCH) = 18.06  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.21

PIPE TRAVEL TIME(MIN.) = ©.64  Tc(MIN.) = 9.23

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 228.00 = 758.00 FEET.
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FLOW PROCESS FROM NODE 228.00 TO NODE 228.00 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.) = 9.23
RAINFALL INTENSITY(INCH/HR) = 3.60
TOTAL STREAM AREA(ACRES) = 1.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.21

** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA



NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 7.85  12.13 3.215 3.00
2 4.21 9.23 3.596 1.30

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 11.23 9.23 3.596
2 11.61  12.13 3.215

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 11.61 Tc(MIN.) = 12.13
TOTAL AREA(ACRES) = 4.30
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 228.00 = 775.00 FEET.
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FLOW PROCESS FROM NODE 228.00 TO NODE 229.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 485.00
FLOW LENGTH(FEET) = 63.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.9 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.69

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.61

PIPE TRAVEL TIME(MIN.) = .18  Tc(MIN.) = 12.23

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 229.00 = 838.00 FEET.
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FLOW PROCESS FROM NODE 229.00 TO NODE 229.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.204
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.10  SUBAREA RUNOFF(CFS) = 0.30
TOTAL AREA(ACRES) = 4.40  TOTAL RUNOFF(CFS) = 11.92

TC(MIN.) = 12.23
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FLOW PROCESS FROM NODE 229.00 TO NODE 229.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.204
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = (%]
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.22
TOTAL AREA(ACRES) = 4.80 TOTAL RUNOFF(CFS) = 13.13

TC(MIN.) = 12.23
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FLOW PROCESS FROM NODE 229.00 TO NODE 230.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 481.00
FLOW LENGTH(FEET) = 83.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.87

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.13

PIPE TRAVEL TIME(MIN.) = ©.11  Tc(MIN.) = 12.34

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 230.00 = 921.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 13.13  12.34 3.193 4.80

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 230.00 921.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 4.12  10.70 3.373 1.30

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 1136.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 16.56 10.70 3.373
2 17.04 12.34 3.193

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.04 Tc(MIN.) = 12.34



TOTAL AREA(ACRES) = 6.10

8 3k ok K ok oK ok oK K ok ok K ok ok Kk ok 3K ok K ok oK ok oK K ok ok K ok ok Kk ok K ok oK ok oK K ok ok K ok ok K ok ok K K ok K ok oK ok oK K ok ok K ok ok Kk ok K ok
FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 12
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FLOW PROCESS FROM NODE 230.00 TO NODE 235.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 481.00 DOWNSTREAM(FEET) = 478.50
FLOW LENGTH(FEET) = 480.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.42

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.04

PIPE TRAVEL TIME(MIN.) = 1.48 Tc(MIN.) = 13.82

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 235.00 = 1616.00 FEET.
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FLOW PROCESS FROM NODE 235.00 TO NODE 235.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.030
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.60  SUBAREA RUNOFF(CFS) = 1.73
TOTAL AREA(ACRES) = 6.70  TOTAL RUNOFF(CFS) = 18.77

TC(MIN.) = 13.82
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FLOW PROCESS FROM NODE 235.00 TO NODE 235.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.030
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = (%]
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 2.59
TOTAL AREA(ACRES) = 7.60 TOTAL RUNOFF(CFS) = 21.36

TC(MIN.) = 13.82
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FLOW PROCESS FROM NODE 235.00 TO NODE 268.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 478.50 DOWNSTREAM(FEET) = 478.00
FLOW LENGTH(FEET) = 35.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.14

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.36

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 13.88

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 268.00 = 1651.00 FEET.
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FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 10
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FLOW PROCESS FROM NODE 240.00 TO NODE 241.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .7000

S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 73.00
UPSTREAM ELEVATION(FEET) = 494.00

DOWNSTREAM ELEVATION(FEET) = 493.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.539

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210

SUBAREA RUNOFF (CFS) = .29

TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = .29
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FLOW PROCESS FROM NODE 241.00 TO NODE 242.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 494.00 DOWNSTREAM(FEET) = 490.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 90.00  CHANNEL SLOPE = 0.0444
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 12.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.968



*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .7000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.43

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.18

AVERAGE FLOW DEPTH(FEET) = ©.04 TRAVEL TIME(MIN.) = 1.27

Tc(MIN.) = 7.27

SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) =  ©.28
TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.57
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.04 FLOW VELOCITY(FEET/SEC.) = 1.27

LONGEST FLOWPATH FROM NODE 240.00 TO NODE 242.00 = 163.00 FEET.

3k 3k >k >k >k 5k 5k 5k 5k 5k 5k >k >k >k >k >k >k 5k 5k 5k 5k 5k 5k 3k >k >k %k >k 5k 5k 5k 5k 5k 5k >k >k >k %k %k >k 5k 5k 5k 5k 5k 3k >k >k >k %k >k >k >k 5k 5k 5k 5k %k >k >k %k >k %k %k >k 5k >k >k >k %k >k %k %k k % *k

FLOW PROCESS FROM NODE 242.00 TO NODE 247.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 493.00 DOWNSTREAM ELEVATION(FEET) = 492.00
STREET LENGTH(FEET) = 84.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.74
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23

HALFSTREET FLOOD WIDTH(FEET) = 6.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.36
STREET FLOW TRAVEL TIME(MIN.) = 0.89 Tc(MIN.) = 8.16

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.800
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 0.91

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 6.85
FLOW VELOCITY(FEET/SEC.) = 1.65 DEPTH*VELOCITY(FT*FT/SEC.) = 0.40



LONGEST FLOWPATH FROM NODE 240.00 TO NODE 247 .00 = 247 .00 FEET.
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FLOW PROCESS FROM NODE 247.00 TO NODE 247.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 8.16
RAINFALL INTENSITY(INCH/HR) = 3.80
TOTAL STREAM AREA(ACRES) = 0.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.91
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FLOW PROCESS FROM NODE 243.00 TO NODE 245.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 492.00

DOWNSTREAM ELEVATION(FEET) = 491.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.249

TIME OF CONCENTRATION ASSUMED AS 6-MIN.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210

SUBAREA RUNOFF (CFS) = .34

TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = .34
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FLOW PROCESS FROM NODE 245.00 TO NODE 246.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<X
>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 490.00
STREET LENGTH(FEET) = 118.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 11.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 6.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0130



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.53
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.21

HALFSTREET FLOOD WIDTH(FEET) = 4.62
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.36
STREET FLOW TRAVEL TIME(MIN.) = 1.17 Tc(MIN.) = 7.17

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.988
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = 0

SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.38

TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.72
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 5.52

FLOW VELOCITY(FEET/SEC.) = 1.79 DEPTH*VELOCITY(FT*FT/SEC.) = 0.41
LONGEST FLOWPATH FROM NODE 243.00 TO NODE 246.00 = 193.00 FEET.
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FLOW PROCESS FROM NODE 246.00 TO NODE 246.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.988
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.66
TOTAL AREA(ACRES) = ©.70  TOTAL RUNOFF(CFS) =  2.37
TC(MIN.) = 7.17
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FLOW PROCESS FROM NODE 246.00 TO NODE 247.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 486.00
FLOW LENGTH(FEET) = 140.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.11

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.37

PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 7.74

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 247.00 = 333.00 FEET.
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FLOW PROCESS FROM NODE 247.00 TO NODE 247.00 IS CODE = 81



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.880
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) = 3.54
TOTAL AREA(ACRES) = 1.80  TOTAL RUNOFF(CFS) = 5.91
TC(MIN.) = 7.74
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FLOW PROCESS FROM NODE 247.00 TO NODE 247.00 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.) = 7.74

RAINFALL INTENSITY(INCH/HR) = 3.88

TOTAL STREAM AREA(ACRES) = 1.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.91

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.91 8.16 3.800 0.30
2 5.91 7.74 3.880 1.80

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 6.81 7.74 3.880
2 6.71 8.16 3.800

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 6.81 Tc(MIN.) =  7.74
TOTAL AREA(ACRES) = 2.10
LONGEST FLOWPATH FROM NODE 243.00 TO NODE 247.00 = 333.00 FEET.
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FLOW PROCESS FROM NODE 247.00 TO NODE 249.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 486.00 DOWNSTREAM(FEET) = 484.00

FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.44

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.81

PIPE TRAVEL TIME(MIN.) = ©.83  Tc(MIN.) = 8.56

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 249.00 = 603.00 FEET.
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FLOW PROCESS FROM NODE 249.00 TO NODE 249.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.85
TOTAL AREA(ACRES) = 3.00 TOTAL RUNOFF(CFS) =  9.66
TC(MIN.) = 8.56
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FLOW PROCESS FROM NODE 249.00 TO NODE 254.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 484.00 DOWNSTREAM(FEET) = 482.00
FLOW LENGTH(FEET) = 239.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.23

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.66

PIPE TRAVEL TIME(MIN.) = ©.64  Tc(MIN.) = 9.20

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 254.00 = 842.00 FEET.
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FLOW PROCESS FROM NODE 254.00 TO NODE 254.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.20
RAINFALL INTENSITY(INCH/HR) = 3.60
TOTAL STREAM AREA(ACRES) = 3.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.66

>k >k >k 5k 5k 5k 5k 5k 5k >k >k >k >k >k >k 5k 5k 5k 5k 5k 5k >k >k >k %k >k 5k 5k 5k 5k 5k 5k >k >k >k >k %k >k 5k 5k 5k 5k 5k 5k >k >k >k %k %k %k 5k 5k 5k 5k 5k >k >k >k %k %k %k >k >k 5k >k >k >k >k >k %k %k k %k k k



FLOW PROCESS FROM NODE 250.00 TO NODE 251.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = ©

INITIAL SUBAREA FLOW-LENGTH(FEET) =  87.00
UPSTREAM ELEVATION(FEET) =  490.00

DOWNSTREAM ELEVATION(FEET) =  489.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =  4.808

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 251.00 TO NODE 252.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 489.00 DOWNSTREAM ELEVATION(FEET) = 488.50
STREET LENGTH(FEET) = 213.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 11.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 6.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0130

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.29

HALFSTREET FLOOD WIDTH(FEET) =  8.70
AVERAGE FLOW VELOCITY(FEET/SEC.) =  1.14
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = .34
STREET FLOW TRAVEL TIME(MIN.) = 3.10 Tc(MIN.) = 9.10

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.620
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.27
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = 1.61



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.33 HALFSTREET FLOOD WIDTH(FEET) = 10.77

FLOW VELOCITY(FEET/SEC.) = 1.28 DEPTH*VELOCITY(FT*FT/SEC.) = 0.43
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 252.00 = 300.00 FEET.
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FLOW PROCESS FROM NODE 252.00 TO NODE 252.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.620
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) = ©.40  SUBAREA RUNOFF(CFS) = 1.38
TOTAL AREA(ACRES) = ©.90  TOTAL RUNOFF(CFS) = 2.99
TC(MIN.) = 9.10
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FLOW PROCESS FROM NODE 252.00 TO NODE 253.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 488.50 DOWNSTREAM(FEET) =  485.00
FLOW LENGTH(FEET) = 300.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.08

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.99

PIPE TRAVEL TIME(MIN.) = ©.98  Tc(MIN.) = 10.09

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 253.00 = 600.00 FEET.
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FLOW PROCESS FROM NODE 253.00 TO NODE 253.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.440
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7400

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.29
TOTAL AREA(ACRES) = 1.80  TOTAL RUNOFF(CFS) = 5.28

TC(MIN.) = 10.09
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FLOW PROCESS FROM NODE 253.00 TO NODE 254.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 482.00
FLOW LENGTH(FEET) = 37.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.94

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.28

PIPE TRAVEL TIME(MIN.) = ©.05  Tc(MIN.) = 10.14

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 254.00 = 637.00 FEET.
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FLOW PROCESS FROM NODE 254.00 TO NODE 254.00 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.) = 10.14

RAINFALL INTENSITY(INCH/HR) = 3.43
TOTAL STREAM AREA(ACRES) = 1.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.28

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.66 9.20 3.602 3.00
2 5.28  10.14 3.435 1.80

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 14.69 9.20 3.602
2 14.49  10.14 3.435

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 14.69 Tc(MIN.) =  9.20
TOTAL AREA(ACRES) = 4.80
LONGEST FLOWPATH FROM NODE 243.00 TO NODE 254.00 = 842.00 FEET.
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FLOW PROCESS FROM NODE 254.00 TO NODE 255.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 482.00 DOWNSTREAM(FEET) = 481.50

FLOW LENGTH(FEET) = 55.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.10

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.69

PIPE TRAVEL TIME(MIN.) = ©.13  Tc(MIN.) = 9.33

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 255.00 = 897.00 FEET.
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FLOW PROCESS FROM NODE 255.00 TO NODE 255.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.577
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  ©.68
TOTAL AREA(ACRES) = 5.00  TOTAL RUNOFF(CFS) = 15.37
TC(MIN.) = 9.33
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FLOW PROCESS FROM NODE 255.00 TO NODE 260.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 481.50 DOWNSTREAM(FEET) = 481.25
FLOW LENGTH(FEET) = 11.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.18

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.37

PIPE TRAVEL TIME(MIN.) = ©.02  Tc(MIN.) = 9.35

LONGEST FLOWPATH FROM NODE  243.00 TO NODE 260.00 = 908.00 FEET.
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FLOW PROCESS FROM NODE 260.00 TO NODE 260.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.35

RAINFALL INTENSITY(INCH/HR) = 3.57

TOTAL STREAM AREA(ACRES) = 5.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.37
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FLOW PROCESS FROM NODE 256.00 TO NODE 257.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

INITIAL SUBAREA FLOW-LENGTH(FEET) =  85.00
UPSTREAM ELEVATION(FEET) =  491.00

DOWNSTREAM ELEVATION(FEET) =  490.00

ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.458

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.74
TOTAL AREA(ACRES) = ©.20  TOTAL RUNOFF(CFS) = 0.74
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FLOW PROCESS FROM NODE 257.00 TO NODE 258.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 485.00
FLOW LENGTH(FEET) = 288.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.91

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.74

PIPE TRAVEL TIME(MIN.) = 1.65  Tc(MIN.) = 7.65

LONGEST FLOWPATH FROM NODE 256.00 TO NODE 258.00 = 373.00 FEET.
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FLOW PROCESS FROM NODE 258.00 TO NODE 258.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.897
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) = ©.80  SUBAREA RUNOFF(CFS) = 2.62
TOTAL AREA(ACRES) = 1.00  TOTAL RUNOFF(CFS) = 3.36
TC(MIN.) =  7.65
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FLOW PROCESS FROM NODE 258.00 TO NODE 259.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 484.50

FLOW LENGTH(FEET) = 25.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.55

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.36

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 7.71

LONGEST FLOWPATH FROM NODE 256.00 TO NODE 259.00 = 398.00 FEET.
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FLOW PROCESS FROM NODE 259.00 TO NODE 259.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.885
*USER SPECIFIED(SUBAREA):
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .8500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.30  SUBAREA RUNOFF(CFS) = .99
TOTAL AREA(ACRES) = 1.30  TOTAL RUNOFF(CFS) =  4.35
TC(MIN.) = 7.71
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FLOW PROCESS FROM NODE 259.00 TO NODE 260.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 484.50 DOWNSTREAM(FEET) =  481.25
FLOW LENGTH(FEET) =  95.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.8 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.32

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.35

PIPE TRAVEL TIME(MIN.) = ©.19  Tc(MIN.) = 7.90

LONGEST FLOWPATH FROM NODE 256.00 TO NODE 260.00 = 493.00 FEET.
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FLOW PROCESS FROM NODE 260.00 TO NODE 260.00 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.) = 7.90
RAINFALL INTENSITY(INCH/HR) = 3.85
TOTAL STREAM AREA(ACRES) = 1.30

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.35



** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 15.37 9.35 3.574 5.00
2 4.35 7.90 3.849 1.30

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 18.62 7.90 3.849
2 19.41 9.35 3.574

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 19.41 Tc(MIN.) =  9.35
TOTAL AREA(ACRES) = 6.30
LONGEST FLOWPATH FROM NODE 243.00 TO NODE 260.00 = 908.00 FEET.
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FLOW PROCESS FROM NODE 260.00 TO NODE 261.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  481.25 DOWNSTREAM(FEET) = 481.00
FLOW LENGTH(FEET) =  45.00 MANNING'S N = ©.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.18

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.41

PIPE TRAVEL TIME(MIN.) = ©.12  Tc(MIN.) = 9.47

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 261.00 = 953.00 FEET.
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FLOW PROCESS FROM NODE 261.00 TO NODE 261.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.551
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  ©.10  SUBAREA RUNOFF(CFS) =  0.34
TOTAL AREA(ACRES) = 6.40  TOTAL RUNOFF(CFS) = 19.75

TC(MIN.) =  9.47
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FLOW PROCESS FROM NODE 261.00 TO NODE 261.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.551
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.10  SUBAREA RUNOFF(CFS) =  0.34
TOTAL AREA(ACRES) = 6.50 TOTAL RUNOFF(CFS) = 20.08
TC(MIN.) =  9.47
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FLOW PROCESS FROM NODE 261.00 TO NODE 265.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 481.00 DOWNSTREAM(FEET) = 479.00
FLOW LENGTH(FEET) = 203.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 15.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.95

GIVEN PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.08

PIPE TRAVEL TIME(MIN.) = ©.43  Tc(MIN.) = 9.90

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 265.00 = 1156.00 FEET.
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FLOW PROCESS FROM NODE 265.00 TO NODE 265.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.470
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) = 3.63
TOTAL AREA(ACRES) = 7.60  TOTAL RUNOFF(CFS) = 23.71
TC(MIN.) = 9.90
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FLOW PROCESS FROM NODE 265.00 TO NODE 268.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 479.00 DOWNSTREAM(FEET) = 478.00
FLOW LENGTH(FEET) = 70.00  MANNING'S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 13.8 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) = 9.47

GIVEN PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.71
PIPE TRAVEL TIME(MIN.) = ©.12  Tc(MIN.) = 10.02

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 268.00 = 1226.00 FEET.
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FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 23.71  10.02 3.448 7.60

LONGEST FLOWPATH FROM NODE 243.00 TO NODE 268.00 1226.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 21.36  13.88 3.023 7.60

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 268.00 1651.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 42.44 10.02 3.448
2 42.15 13.88 3.023

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 42.44  Tc(MIN.) = 10.02
TOTAL AREA(ACRES) = 15.20
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FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 12

3k 3k >k >k >k 5k 5k 5k 5k ok 5k ok >k >k sk %k %k 3k 5k 5k 5k ok 5k ok >k >k >k >k >k 5k 5k 5k 5k 5k 5k >k >k >k >k >k >k >k 5k 5k 5k 5k >k >k >k >k %k %k >k >k 5k 5k 5k 5k >k >k >k >k %k %k %k >k >k >k >k >k >k %k %k %k k k

FLOW PROCESS FROM NODE 268.00 TO NODE 269.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 478.00 DOWNSTREAM(FEET) = 475.00
FLOW LENGTH(FEET) = 474.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.99



GIVEN PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 42.44

PIPE TRAVEL TIME(MIN.) = ©.99  Tc(MIN.) = 11.01

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 269.00 = 2125.00 FEET.
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FLOW PROCESS FROM NODE 269.00 TO NODE 269.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.339
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 3.17
TOTAL AREA(ACRES) = 16.20 TOTAL RUNOFF(CFS) = 45.61

TC(MIN.) = 11.01
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FLOW PROCESS FROM NODE 269.00 TO NODE 287.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 475.00 DOWNSTREAM(FEET) = 470.00
FLOW LENGTH(FEET) = 310.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 17.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.72

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 45.61
PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 11.45

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 287.00 = 2435.00 FEET.
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 10
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FLOW PROCESS FROM NODE 270.00 TO NODE 271.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 96.00
UPSTREAM ELEVATION(FEET) = 496.00

DOWNSTREAM ELEVATION(FEET) = 495.00



ELEVATION DIFFERENCE(FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.393
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF (CFS) = .33
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 9.33
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FLOW PROCESS FROM NODE 271.00 TO NODE 272.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 495.00 DOWNSTREAM ELEVATION(FEET) = 490.00
STREET LENGTH(FEET) = 134.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.83
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.17

HALFSTREET FLOOD WIDTH(FEET) = 3.06
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.30
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.38
STREET FLOW TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 6.97

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.026
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8200

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.30 SUBAREA RUNOFF(CFS) =  ©.99

TOTAL AREA(ACRES) = .40 PEAK FLOW RATE(CFS) = 1.32
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.19  HALFSTREET FLOOD WIDTH(FEET) =  4.32

FLOW VELOCITY(FEET/SEC.) = 2.43 DEPTH*VELOCITY(FT*FT/SEC.) = .46
LONGEST FLOWPATH FROM NODE 270.00 TO NODE 272.00 = 230.00 FEET.
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FLOW PROCESS FROM NODE 272.00 TO NODE 272.00 IS CODE = 81



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.026
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7300

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  1.18
TOTAL AREA(ACRES) = ©.80 TOTAL RUNOFF(CFS) =  2.50
TC(MIN.) = 6.97
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FLOW PROCESS FROM NODE 272.00 TO NODE 273.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) =  485.00
FLOW LENGTH(FEET) = 257.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.29

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.50

PIPE TRAVEL TIME(MIN.) = 1.80  Tc(MIN.) = 7.97

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 273.00 = 487.00 FEET.
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FLOW PROCESS FROM NODE 273.00 TO NODE 273.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.836
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .6100

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.11
TOTAL AREA(ACRES) = 1.70  TOTAL RUNOFF(CFS) =  4.60
TC(MIN.) = 7.97
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FLOW PROCESS FROM NODE 273.00 TO NODE 274.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 484.00
FLOW LENGTH(FEET) = 177.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.43

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.60

PIPE TRAVEL TIME(MIN.) = ©.67 Tc(MIN.) = 8.63

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 274.00 = 664.00 FEET.
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FLOW PROCESS FROM NODE 274.00 TO NODE 274.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.710
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.67
TOTAL AREA(ACRES) = 2.60  TOTAL RUNOFF(CFS) =  7.28
TC(MIN.) = 8.63
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FLOW PROCESS FROM NODE 274.00 TO NODE 275.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 484.00 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 141.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.8 INCH PIPE IS 10.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.45

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.28

PIPE TRAVEL TIME(MIN.) = ©.43  Tc(MIN.) = 9.06

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 275.00 = 805.00 FEET.
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FLOW PROCESS FROM NODE 275.00 TO NODE 275.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.628
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8200

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.60  SUBAREA RUNOFF(CFS) =  1.78
TOTAL AREA(ACRES) = 3.20  TOTAL RUNOFF(CFS) =  9.06
TC(MIN.) = 9.06
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FLOW PROCESS FROM NODE 275.00 TO NODE 280.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 483.00 DOWNSTREAM(FEET) = 482.00
FLOW LENGTH(FEET) = 77.00  MANNING'S N = 0.013



DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.22

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.06

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) = 9.24

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 280.00 = 882.00 FEET.
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FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.594
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  ©.58
TOTAL AREA(ACRES) = 3.40  TOTAL RUNOFF(CFS) =  9.64
TC(MIN.) = 9.24
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FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.24

RAINFALL INTENSITY(INCH/HR) = 3.59

TOTAL STREAM AREA(ACRES) = 3.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.64
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FLOW PROCESS FROM NODE 276.00 TO NODE 277.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = ©

INITIAL SUBAREA FLOW-LENGTH(FEET) =  98.00
UPSTREAM ELEVATION(FEET) =  492.00
DOWNSTREAM ELEVATION(FEET) =  491.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.487
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.33
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 9.33
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FLOW PROCESS FROM NODE 277.00 TO NODE 278.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 489.00
STREET LENGTH(FEET) = 169.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.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) = ©0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.95
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.20

HALFSTREET FLOOD WIDTH(FEET) = 4.97
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.43
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.29
STREET FLOW TRAVEL TIME(MIN.) = 1.97 Tc(MIN.) = 7.97

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.836
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8100

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.24

TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = 1.58
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 6.38

FLOW VELOCITY(FEET/SEC.) = 1.60 DEPTH*VELOCITY(FT*FT/SEC.) = 0.37
LONGEST FLOWPATH FROM NODE 276.00 TO NODE 278.00 = 267.00 FEET.

5 3 ok ok K ok ok K ok ok K ok ok oK ok ok oK o ok oK ok oK K ok ok K ok ok K ok ok oK ok ok oK 3 ok oK K ok ok K ok ok K ok ok oK ok ok oK ok ok oK ok ok ok ok K ok ok K ok ok ok sk ok K ok K ok
FLOW PROCESS FROM NODE 278.00 TO NODE 278.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.836
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.50 SUBAREA RUNOFF(CFS) = 1.52
TOTAL AREA(ACRES) = 1.00 TOTAL RUNOFF(CFS) = 3.09

TC(MIN.) = 7.97
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FLOW PROCESS FROM NODE 278.00 TO NODE 280.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 482.00
FLOW LENGTH(FEET) = 248.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.20

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.09

PIPE TRAVEL TIME(MIN.) = 0.79 Tc(MIN.) = 8.76

LONGEST FLOWPATH FROM NODE 276.00 TO NODE 280.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.685
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) =

SUBAREA AREA(ACRES) =  ©.80  SUBAREA RUNOFF(CFS) =  2.36
TOTAL AREA(ACRES) = 1.80  TOTAL RUNOFF(CFS) = 5.45
TC(MIN.) = 8.76
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FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 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.) = 8.76

RAINFALL INTENSITY(INCH/HR) =  3.69

TOTAL STREAM AREA(ACRES) = 1.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.45

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.64 9.24 3.594 3.40
2 5.45 8.76 3.685 1.80

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 14.85 8.76 3.685
2 14.95 9.24 3.594

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 14.95 Tc(MIN.) =  9.24
TOTAL AREA(ACRES) = 5.20
LONGEST FLOWPATH FROM NODE 270.00 TO NODE 280.00 = 882.00 FEET.
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FLOW PROCESS FROM NODE 280.00 TO NODE 281.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 482.00 DOWNSTREAM(FEET) = 481.00
FLOW LENGTH(FEET) = 34.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 9.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.98

GIVEN PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.95

PIPE TRAVEL TIME(MIN.) = ©.85  Tc(MIN.) = 9.29

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 281.00 = 916.00 FEET.
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FLOW PROCESS FROM NODE 281.00 TO NODE 281.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.584
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.60 SUBAREA RUNOFF(CFS) =  1.70
TOTAL AREA(ACRES) = 5.80 TOTAL RUNOFF(CFS) =  16.65
TC(MIN.) = 9.29
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FLOW PROCESS FROM NODE 281.00 TO NODE 281.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.584
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000
S.C.S. CURVE NUMBER (AMC II) = %]
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 2.58



TOTAL AREA(ACRES) = 6.70  TOTAL RUNOFF(CFS) =  19.23
TC(MIN.) = 9.29
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FLOW PROCESS FROM NODE 281.00 TO NODE 287.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 481.00 DOWNSTREAM(FEET) = 470.00
FLOW LENGTH(FEET) = 137.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.58

GIVEN PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.23
PIPE TRAVEL TIME(MIN.) = ©.14  Tc(MIN.) = 9.43

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 287.00 = 1053.00 FEET.
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.558
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  0.80
TOTAL AREA(ACRES) = 7.20  TOTAL RUNOFF(CFS) = 20.03
TC(MIN.) =  9.43
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.558
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) = .80
TOTAL AREA(ACRES) = 7.70  TOTAL RUNOFF(CFS) = 20.83
TC(MIN.) = 9.43
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 11



** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 20.83 9.43 3.558 7.70

LONGEST FLOWPATH FROM NODE 270.00 TO NODE 287.00 1053.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 45.61  11.45 3.201 16.20

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 287.00 2435.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 63.01 9.43 3.558
2 64.87 11.45 3.291

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 64.87 Tc(MIN.) = 11.45
TOTAL AREA(ACRES) = 23.90
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 12
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.45
RAINFALL INTENSITY(INCH/HR) = 3.29
TOTAL STREAM AREA(ACRES) = 23.90
PEAK FLOW RATE(CFS) AT CONFLUENCE = 64 .87
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FLOW PROCESS FROM NODE 282.00 TO NODE 283.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©

INITIAL SUBAREA FLOW-LENGTH(FEET) =  74.00
UPSTREAM ELEVATION(FEET) =  492.00



DOWNSTREAM ELEVATION(FEET) = 491.00

ELEVATION DIFFERENCE(FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =  9.104
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.620
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 283.00 TO NODE 284.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.00 DOWNSTREAM(FEET) = 485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1195.00 CHANNEL SLOPE = ©.0050
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.787

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) =

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.98

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72

AVERAGE FLOW DEPTH(FEET) = ©.35 TRAVEL TIME(MIN.) = 7.31
Tc(MIN.) = 16.41

SUBAREA AREA(ACRES) =  12.30 SUBAREA RUNOFF(CFS) =  15.43
TOTAL AREA(ACRES) = 12.40 PEAK FLOW RATE(CFS) = 15.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.48 FLOW VELOCITY(FEET/SEC.) = 3.28
LONGEST FLOWPATH FROM NODE 282.00 TO NODE 284.00 = 1269.00 FEET.

3k 3k 3k 3K 3k 3k 3k 3k 3k sk sk sk sk 3k 3k 3k 3k 3k sk sk Sk sk sk sk sk sk 3k 3k 3k sk sk 3k Sk sk sk sk sk 3k 3k 3k 3k sk sk 3k sk sk sk sk sk 3k 3k 3k sk sk sk Sk sk sk sk sk sk sk 3k ok sk sk sk sk sk sk sk sk sk kokok

FLOW PROCESS FROM NODE 284.00 TO NODE 284.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.787
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  7.20  SUBAREA RUNOFF(CFS) =  9.03
TOTAL AREA(ACRES) = 19.60  TOTAL RUNOFF(CFS) = 24.62

TC(MIN.) = 16.41
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FLOW PROCESS FROM NODE 284.00 TO NODE 285.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 671.00 CHANNEL SLOPE = ©0.0075
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.636

*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.06

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.93

AVERAGE FLOW DEPTH(FEET) = ©.87 TRAVEL TIME(MIN.) = 1.89
Tc(MIN.) = 18.30

SUBAREA AREA(ACRES) = 7.50 SUBAREA RUNOFF(CFS) =  8.90
TOTAL AREA(ACRES) = 27.10 PEAK FLOW RATE(CFS) = 33.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.94 FLOW VELOCITY(FEET/SEC.) = 6.17
LONGEST FLOWPATH FROM NODE 282.00 TO NODE 285.00 = 1940.00 FEET.
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FLOW PROCESS FROM NODE 285.00 TO NODE 285.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.636
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) =
SUBAREA AREA(ACRES) =  9.70  SUBAREA RUNOFF(CFS) = 11.51
TOTAL AREA(ACRES) = 36.80  TOTAL RUNOFF(CFS) = 45.02

TC(MIN.) = 18.30
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FLOW PROCESS FROM NODE 285.00 TO NODE 287.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 474.00 DOWNSTREAM(FEET) = 470.00
FLOW LENGTH(FEET) = 590.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 42.09 INCH PIPE IS 22.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.46

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 45.02

PIPE TRAVEL TIME(MIN.) = 1.16 Tc(MIN.) = 19.46

LONGEST FLOWPATH FROM NODE 282.00 TO NODE 287.00 = 2530.00 FEET.
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FLOW PROCESS FROM NODE 287.00 TO NODE 287.00 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.) = 19.46
RAINFALL INTENSITY(INCH/HR) = 2.54
TOTAL STREAM AREA(ACRES) = 36.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 45.02
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 64.87  11.45 3.201 23.90
2 45.02  19.46 2.543 36.80

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 99.66 11.45 3.291
2 95.15 19.46 2.543

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 99.66 Tc(MIN.) = 11.45
TOTAL AREA(ACRES) = 60.70
LONGEST FLOWPATH FROM NODE 282.00 TO NODE 287.00 = 2530.00 FEET.
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FLOW PROCESS FROM NODE 287.00 TO NODE 290.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 470.00 DOWNSTREAM(FEET) = 390.00
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 10.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 48.88

GIVEN PIPE DIAMETER(INCH) = 54.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 99.66

PIPE TRAVEL TIME(MIN.) = ©.05  Tc(MIN.) = 11.50

LONGEST FLOWPATH FROM NODE 282.00 TO NODE 290.00 = 2690.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 60.70 TC(MIN.) = 11.50

PEAK FLOW RATE(CFS) = 99.66



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 1982-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 300 POST-PROJECT
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FILE NAME: S103HPOO.RAT
TIME/DATE OF STUDY: 15:08 02/15/2022

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 300.00 TO NODE 302.00 IS CODE = 22

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = %]

USER SPECIFIED Tc(MIN.) = 5.000

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400

SUBAREA RUNOFF(CFS) = 0.34

TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 302.00 TO NODE 304.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 96.14
STREET LENGTH(FEET) = 193.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.40
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = .29

HALFSTREET FLOOD WIDTH(FEET) = 9.37
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.82
STREET FLOW TRAVEL TIME(MIN.) = 1.15 Tc(MIN.) = 6.15

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.182
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = %]

AREA-AVERAGE RUNOFF COEEEICIENT = ©.780

SUBAREA AREA(ACRES) = 3.10 SUBAREA RUNOFF(CFS) = lo0.11

TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 10.44

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 12.24

FLOW VELOCITY(FEET/SEC.) = 3.30  DEPTH*VELOCITY(FT*FT/SEC.) = 1.15
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 = 193.00 FEET.
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FLOW PROCESS FROM NODE 304.00 TO NODE 306.00 IS CODE 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.55

FLOW LENGTH(FEET) = 45.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.76

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.44

PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 6.26

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 = 238.00 FEET.
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FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.161
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  1.30
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 11.68
TC(MIN.) = 6.26
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FLOW PROCESS FROM NODE 306.00 TO NODE 308.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.34
FLOW LENGTH(FEET) = 66.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.93

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.68

PIPE TRAVEL TIME(MIN.) = ©.16  Tc(MIN.) =  6.42

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 308.00 = 304.00 FEET.
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FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.131
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.61
TOTAL AREA(ACRES) = 4.1 TOTAL RUNOFF(CFS) = 13.21
TC(MIN.) = 6.42
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FLOW PROCESS FROM NODE 308.00 TO NODE 310.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.99

FLOW LENGTH(FEET) = 101.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.07

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.21

PIPE TRAVEL TIME(MIN.) = .24 Tc(MIN.) = 6.65

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 405.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 310.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.086
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.59
TOTAL AREA(ACRES) = 4.6  TOTAL RUNOFF(CFS) = 14.66
TC(MIN.) =  6.65
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FLOW PROCESS FROM NODE 310.00 TO NODE 312.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.55
FLOW LENGTH(FEET) = 45.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.15

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.66

PIPE TRAVEL TIME(MIN.) = ©.10  Tc(MIN.) =  6.76

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 312.00 = 450.00 FEET.
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FLOW PROCESS FROM NODE 312.00 TO NODE 312.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.066
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.59
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 16.17
TC(MIN.) = 6.76
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FLOW PROCESS FROM NODE 312.00 TO NODE 319.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.39

FLOW LENGTH(FEET) = 61.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.53

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.17

PIPE TRAVEL TIME(MIN.) = .14 Tc(MIN.) = 6.89

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 319.00 = 511.00 FEET.
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FLOW PROCESS FROM NODE 319.00 TO NODE 319.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.040
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  2.10  SUBAREA RUNOFF(CFS) =  6.62
TOTAL AREA(ACRES) = 7.2 TOTAL RUNOFF(CFS) = 22.69
TC(MIN.) =  6.89
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FLOW PROCESS FROM NODE 319.00 TO NODE 323.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 92.47
FLOW LENGTH(FEET) = 753.00  MANNING'S N = ©0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.18

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.69

PIPE TRAVEL TIME(MIN.) = 1.53  Tc(MIN.) =  8.43

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 323.00 =  1264.00 FEET.
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FLOW PROCESS FROM NODE 323.00 TO NODE 323.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.748
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  2.20  SUBAREA RUNOFF(CFS) =  6.43
TOTAL AREA(ACRES) = 9.4  TOTAL RUNOFF(CFS) = 27.48
TC(MIN.) =  8.43
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FLOW PROCESS FROM NODE 323.00 TO NODE 331.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.92

FLOW LENGTH(FEET) = 108.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.43

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.48

PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.) = 8.64

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 331.00 = 1372.00 FEET.
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FLOW PROCESS FROM NODE 331.00 TO NODE 331.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.708
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  4.30  SUBAREA RUNOFF(CFS) = 12.44
TOTAL AREA(ACRES) = 13.7  TOTAL RUNOFF(CFS) = 39.62
TC(MIN.) =  8.64
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FLOW PROCESS FROM NODE 331.00 TO NODE 332.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.61
FLOW LENGTH(FEET) = 39.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.39

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 39.62

PIPE TRAVEL TIME(MIN.) = ©.07  Tc(MIN.) =  8.71

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 332.00 =  1411.00 FEET.
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FLOW PROCESS FROM NODE 332.00 TO NODE 332.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.695
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) = 3.17
TOTAL AREA(ACRES) = 14.8  TOTAL RUNOFF(CFS) = 42.65
TC(MIN.) = 8.71
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FLOW PROCESS FROM NODE 332.00 TO NODE 337.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.95

FLOW LENGTH(FEET) = 105.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.51

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 42.65

PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.) = 8.90

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 337.00 = 1516.00 FEET.
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FLOW PROCESS FROM NODE 337.00 TO NODE 337.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.660
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  2.78  SUBAREA RUNOFF(CFS) =  7.71
TOTAL AREA(ACRES) = 17.5  TOTAL RUNOFF(CFS) = 49.95
TC(MIN.) =  8.90
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FLOW PROCESS FROM NODE 337.00 TO NODE 351.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 92.86
FLOW LENGTH(FEET) = 714.00  MANNING'S N = ©0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.66

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 49.95

PIPE TRAVEL TIME(MIN.) = 1.23  Tc(MIN.) = 10.13

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 351.10 =  2230.00 FEET.
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FLOW PROCESS FROM NODE 351.10 TO NODE 351.10 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.13
RAINFALL INTENSITY(INCH/HR) = 3.44

TOTAL STREAM AREA(ACRES) = 17.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 49.95
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FLOW PROCESS FROM NODE 339.10 TO NODE 339.20 IS CODE = 22

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300



S.C.S. CURVE NUMBER (AMC II) = ©

USER SPECIFIED Tc(MIN.) = 5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.37
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FLOW PROCESS FROM NODE 339.20 TO NODE 340.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 95.64
STREET LENGTH(FEET) = 218.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.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 = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.28

HALFSTREET FLOOD WIDTH(FEET) = 8.66
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.70
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.75
STREET FLOW TRAVEL TIME(MIN.) = 1.35 Tc(MIN.) = 6.35

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.144
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.830

SUBAREA AREA(ACRES) =  1.10 SUBAREA RUNOFF(CFS) =  3.78

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.13

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 11.12

FLOW VELOCITY(FEET/SEC.) = 3.12 DEPTH*VELOCITY(FT*FT/SEC.) = 1.02
LONGEST FLOWPATH FROM NODE 339.10 TO NODE 340.00 = 308.00 FEET.
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FLOW PROCESS FROM NODE 340.00 TO NODE 342.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  98.37
FLOW LENGTH(FEET) = 163.00 MANNING'S N = ©.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 5.39

ESTIMATED PIPE DIAMETER(INCH) 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.13



PIPE TRAVEL TIME(MIN.) = ©.50 Tc(MIN.) = 6.85
LONGEST FLOWPATH FROM NODE 339.10 TO NODE 342.00 = 471.00 FEET.
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FLOW PROCESS FROM NODE 342.00 TO NODE 342.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.048
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  1.38  SUBAREA RUNOFF(CFS) =  4.37
TOTAL AREA(ACRES) = 2.5  TOTAL RUNOFF(CFS) = 8.40
TC(MIN.) =  6.85
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FLOW PROCESS FROM NODE 342.00 TO NODE 344.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.02
FLOW LENGTH(FEET) = 198.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.34

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.40

PIPE TRAVEL TIME(MIN.) = ©.52  Tc(MIN.) =  7.37

LONGEST FLOWPATH FROM NODE  339.10 TO NODE  344.00 = 669.00 FEET.
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FLOW PROCESS FROM NODE 344.00 TO NODE 344.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.950
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8300

SUBAREA AREA(ACRES) =  1.18  SUBAREA RUNOFF(CFS) =  3.61
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 11.80
TC(MIN.) = 7.37
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FLOW PROCESS FROM NODE 344.00 TO NODE 346.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  97.01
FLOW LENGTH(FEET) = 299.60 MANNING'S N = ©.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 6.94

ESTIMATED PIPE DIAMETER(INCH) 21.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.80



PIPE TRAVEL TIME(MIN.) = ©0.72 Tc(MIN.) = 8.09
LONGEST FLOWPATH FROM NODE 339.10 TO NODE 346.00 = 968.00 FEET.
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FLOW PROCESS FROM NODE 346.00 TO NODE 346.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.813
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) = 1.3  SUBAREA RUNOFF(CFS) =  4.11
TOTAL AREA(ACRES) = 4.9 TOTAL RUNOFF(CFS) = 15.51
TC(MIN.) =  8.09
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FLOW PROCESS FROM NODE 346.00 TO NODE 350.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.94
FLOW LENGTH(FEET) = 106.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.46

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.51

PIPE TRAVEL TIME(MIN.) = ©.24  Tc(MIN.) =  8.33

LONGEST FLOWPATH FROM NODE  339.10 TO NODE  350.00 =  1074.00 FEET.
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FLOW PROCESS FROM NODE 350.00 TO NODE 350.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.768
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  2.50  SUBAREA RUNOFF(CFS) =  7.82
TOTAL AREA(ACRES) = 7.4  TOTAL RUNOFF(CFS) = 23.14
TC(MIN.) =  8.33
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FLOW PROCESS FROM NODE 350.00 TO NODE 351.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.17
FLOW LENGTH(FEET) = 83.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 8.21

ESTIMATED PIPE DIAMETER(INCH) 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.14



PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 8.49
LONGEST FLOWPATH FROM NODE 339.10 TO NODE 351.10 = 1157.00 FEET.
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FLOW PROCESS FROM NODE 351.10 TO NODE 351.10 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.) =  8.49

RAINFALL INTENSITY(INCH/HR) = 3.74

TOTAL STREAM AREA(ACRES) = 7.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.14

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 49.95  10.13 3.436 17.50
2 23.14 8.49 3.736 7.40

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 65.04 8.49 3.736
2 71.24  10.13 3.436

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 71.24 Tc(MIN.) = 10.13
TOTAL AREA(ACRES) = 24.9
LONGEST FLOWPATH FROM NODE  300.00 TO NODE 351.10 =  2230.00 FEET.
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FLOW PROCESS FROM NODE 351.10 TO NODE 357.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.02
FLOW LENGTH(FEET) = 98.00  MANNING'S N = ©0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.73

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 71.24

PIPE TRAVEL TIME(MIN.) = .15  Tc(MIN.) = 10.28

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 357.10 =  2328.00 FEET.
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FLOW PROCESS FROM NODE 357.10 TO NODE 357.10 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:



TIME OF CONCENTRATION(MIN.) = 10.28
RAINFALL INTENSITY(INCH/HR) = 3.42

TOTAL STREAM AREA(ACRES) = 24.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 71.24
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FLOW PROCESS FROM NODE 352.00 TO NODE 353.00 IS CODE = 22

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300
S.C.S. CURVE NUMBER (AMC II) = ©
USER SPECIFIED Tc(MIN.) =  5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = .37
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.37
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FLOW PROCESS FROM NODE 353.00 TO NODE 354.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 96.78
STREET LENGTH(FEET) = 161.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.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 = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.06
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = .23

HALFSTREET FLOOD WIDTH(FEET) = 6.14
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.28
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.52
STREET FLOW TRAVEL TIME(MIN.) = 1.17 Tc(MIN.) = 6.17

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.177
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.830

SUBAREA AREA(ACRES) =  ©0.40 SUBAREA RUNOFF(CFS) =  1.39

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.73
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.26  HALFSTREET FLOOD WIDTH(FEET) = 7.72

FLOW VELOCITY(FEET/SEC.) = 2.54 DEPTH*VELOCITY(FT*FT/SEC.) = .66
LONGEST FLOWPATH FROM NODE  352.00 TO NODE 354.00 =  9161.00 FEET.
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FLOW PROCESS FROM NODE 354.00 TO NODE 355.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<X
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.67
FLOW LENGTH(FEET) = 33.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.24

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.73

PIPE TRAVEL TIME(MIN.) = 0.13 Tc(MIN.) = 6.30

LONGEST FLOWPATH FROM NODE 352.00 TO NODE 355.00 = 9194.00 FEET.
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FLOW PROCESS FROM NODE 355.00 TO NODE 355.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.152
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) =  3.79
TOTAL AREA(ACRES) = 1.6 TOTAL RUNOFF(CFS) = 5.51
TC(MIN.) =  6.30
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FLOW PROCESS FROM NODE 355.00 TO NODE 356.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 96.50
FLOW LENGTH(FEET) = 350.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.80

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.51

PIPE TRAVEL TIME(MIN.) = 1.01  Tc(MIN.) =  7.31

LONGEST FLOWPATH FROM NODE  352.00 TO NODE  356.00 =  9544.00 FEET.
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FLOW PROCESS FROM NODE 356.00 TO NODE 356.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.961
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  ©.80  SUBAREA RUNOFF(CFS) =  2.63
TOTAL AREA(ACRES) = 2.4  TOTAL RUNOFF(CFS) = 7.89

TC(MIN.) = 7.31
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FLOW PROCESS FROM NODE 356.00 TO NODE 357.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.15
FLOW LENGTH(FEET) = 85.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.27

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.89

PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 7.54

LONGEST FLOWPATH FROM NODE 352.00 TO NODE 357.00 = 9629.00 FEET.
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FLOW PROCESS FROM NODE 357.00 TO NODE 357.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.918
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  ©.70  SUBAREA RUNOFF(CFS) =  2.28
TOTAL AREA(ACRES) = 3.1  TOTAL RUNOFF(CFS) = 10.08
TC(MIN.) =  7.54
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FLOW PROCESS FROM NODE 357.00 TO NODE 357.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  99.64
FLOW LENGTH(FEET) =  36.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.72

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.08

PIPE TRAVEL TIME(MIN.) = ©.09  Tc(MIN.) =  7.63

LONGEST FLOWPATH FROM NODE  352.00 TO NODE  357.10 =  9665.00 FEET.
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FLOW PROCESS FROM NODE 357.10 TO NODE 357.10 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.) 7.63

RAINFALL INTENSITY(INCH/HR) 3.90

TOTAL STREAM AREA(ACRES) = 3.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.08



** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 71.24  10.28 3.419 24.90
2 10.08 7.63 3.901 3.10

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 72.52 7.63 3.901
2 80.08  10.28 3.419

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 80.08 Tc(MIN.) = 10.28
TOTAL AREA(ACRES) = 28.0
LONGEST FLOWPATH FROM NODE 352.00 TO NODE 357.10 = 9665.00 FEET.
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FLOW PROCESS FROM NODE 357.10 TO NODE 358.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.44
FLOW LENGTH(FEET) = 156.00  MANNING'S N = ©0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.14

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 80.08

PIPE TRAVEL TIME(MIN.) = ©.23  Tc(MIN.) = 10.51

LONGEST FLOWPATH FROM NODE  352.00 TO NODE 358.00 =  9821.00 FEET.
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FLOW PROCESS FROM NODE 358.00 TO NODE 358.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.394
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7995

SUBAREA AREA(ACRES) =  ©.70  SUBAREA RUNOFF(CFS) =  1.97
TOTAL AREA(ACRES) = 28.7  TOTAL RUNOFF(CFS) = 80.08
TC(MIN.) = 10.51

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 358.00 TO NODE 367.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.77
FLOW LENGTH(FEET) = 123.00 MANNING'S N = ©0.013



DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.14

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 80.08

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) = 10.70

LONGEST FLOWPATH FROM NODE  352.00 TO NODE 367.00 =  9944.00 FEET.
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FLOW PROCESS FROM NODE 367.00 TO NODE 367.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.70
RAINFALL INTENSITY(INCH/HR) = 3.37

TOTAL STREAM AREA(ACRES) = 28.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 80.08
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FLOW PROCESS FROM NODE 359.00 TO NODE 359.10 IS CODE = 22

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300
S.C.S. CURVE NUMBER (AMC II) = ©
USER SPECIFIED Tc(MIN.) =  5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = .37
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.37
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FLOW PROCESS FROM NODE 359.10 TO NODE 360.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 97.18
STREET LENGTH(FEET) = 141.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.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 = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.26
HALFSTREET FLOOD WIDTH(FEET) = 7.78
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.56
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.67
STREET FLOW TRAVEL TIME(MIN.) = 0.92 Tc(MIN.) = 5.92



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.225
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.830

SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.81

TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) = 3.16
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.30  HALFSTREET FLOOD WIDTH(FEET) = 9.95

FLOW VELOCITY(FEET/SEC.) = 2.93 DEPTH*VELOCITY(FT*FT/SEC.) = 0.89

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 360.00 = 900141.00 FEET.
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FLOW PROCESS FROM NODE 360.00 TO NODE 362.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.31
FLOW LENGTH(FEET) = 169.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.01

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.16

PIPE TRAVEL TIME(MIN.) = ©.56  Tc(MIN.) =  6.48

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 362.00 = 900310.00 FEET.
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FLOW PROCESS FROM NODE 362.00 TO NODE 362.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.118
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  ©.80  SUBAREA RUNOFF(CFS) =  2.73
TOTAL AREA(ACRES) = 1.7  TOTAL RUNOFF(CFS) = 5.81
TC(MIN.) =  6.48
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FLOW PROCESS FROM NODE 362.00 TO NODE 364.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.08
FLOW LENGTH(FEET) = 92.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.87

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.81

PIPE TRAVEL TIME(MIN.) = ©.26  Tc(MIN.) =  6.74

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 364.00 = 900402.00 FEET.


https://900402.00
https://900310.00
https://900141.00

>k 3k 5k 5k ok >k >k 3k ok ok 5k >k %k 5k ok ok >k >k 5k 5k 5k >k >k >k 5k ok ok >k >k 5k 5k 5k >k >k >k 5k 5k 3k >k >k >k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k 5k >k >k >k 5k 5k >k >k >k >k 5k >k >k >k %k 5k 5k >k %k k k %k k

FLOW PROCESS FROM NODE 364.00 TO NODE 364.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.069
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8300

SUBAREA AREA(ACRES) =  ©.70  SUBAREA RUNOFF(CFS) =  2.36
TOTAL AREA(ACRES) = 2.4  TOTAL RUNOFF(CFS) = 8.11
TC(MIN.) = 6.74
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FLOW PROCESS FROM NODE 364.00 TO NODE 366.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.06
FLOW LENGTH(FEET) = 194.00  MANNING'S N = ©0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.30

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.11

PIPE TRAVEL TIME(MIN.) = ©.51  Tc(MIN.) =  7.26

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 366.00 = 900596.00 FEET.
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FLOW PROCESS FROM NODE 366.00 TO NODE 366.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.971
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8300

SUBAREA AREA(ACRES) =  1.280  SUBAREA RUNOFF(CFS) =  3.96
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 11.87
TC(MIN.) = 7.26
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FLOW PROCESS FROM NODE 366.00 TO NODE 367.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.64
FLOW LENGTH(FEET) = 36.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.95

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.87

PIPE TRAVEL TIME(MIN.) = ©.09  Tc(MIN.) =  7.34

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 367.00 = 900632.00 FEET.


https://900632.00
https://900596.00
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FLOW PROCESS FROM NODE 367.00 TO NODE 367.00 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.) =  7.34

RAINFALL INTENSITY(INCH/HR) = 3.95

TOTAL STREAM AREA(ACRES) = 3.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.87

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 80.08  10.70 3.373 28.70
2 11.87 7.34 3.955 3.60

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 80.16 7.34 3.955
2 99.20  10.70 3.373

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 909.20 Tc(MIN.) = 10.70

TOTAL AREA(ACRES) = 32.3

LONGEST FLOWPATH FROM NODE  359.00 TO NODE 367.00 = 900632.00 FEET.
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FLOW PROCESS FROM NODE 367.00 TO NODE 398.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.92
FLOW LENGTH(FEET) = 108.00  MANNING'S N = ©0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.32

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 90.20
PIPE TRAVEL TIME(MIN.) = ©.16  Tc(MIN.) = 10.86

LONGEST FLOWPATH FROM NODE 359.00 TO NODE 398.00 = 900740.00 FEET.
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FLOW PROCESS FROM NODE 367.10 TO NODE 367.20 IS CODE = 22

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
S.C.S. CURVE NUMBER (AMC II) = %]

USER SPECIFIED Tc(MIN.) = 5.000


https://900740.00
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 367.20 TO NODE 368.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 93.94
CHANNEL LENGTH THRU SUBAREA(FEET) = 303.00  CHANNEL SLOPE = ©0.0200
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.867
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .65

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.80

AVERAGE FLOW DEPTH(FEET) = ©.16 TRAVEL TIME(MIN.) = 2.81

Tc(MIN.) =  7.81

SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) =  ©.60
AREA-AVERAGE RUNOFF COEFFICIENT = ©.780

TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE(CFS) = 0.90

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.19 FLOW VELOCITY(FEET/SEC.) = 2.03
LONGEST FLOWPATH FROM NODE 367.10 TO NODE 368.00 = ¥¥¥kkkkkkk EFEET,
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FLOW PROCESS FROM NODE 368.00 TO NODE 370.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.02
FLOW LENGTH(FEET) = 98.00  MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.51

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = .90

PIPE TRAVEL TIME(MIN.) = ©.46  Tc(MIN.) =  8.27

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 370.00 = ¥¥¥¥kkkkkx EFEET,
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FLOW PROCESS FROM NODE 370.00 TO NODE 370.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.779
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = %]
AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800
SUBAREA AREA(ACRES) = ©.70  SUBAREA RUNOFF(CFS) = 2.06

TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 2.95



TC(MIN.) =  8.27
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FLOW PROCESS FROM NODE 370.00 TO NODE 372.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.59
FLOW LENGTH(FEET) = 141.00  MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.93

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.95

PIPE TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 8.75

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 372.00 = ¥¥¥kkkAxxk EEET,
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FLOW PROCESS FROM NODE 372.00 TO NODE 372.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.688
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7800

SUBAREA AREA(ACRES) =  ©.78  SUBAREA RUNOFF(CFS) =  2.01
TOTAL AREA(ACRES) = 1.7  TOTAL RUNOFF(CFS) = 4.89
TC(MIN.) =  8.75
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FLOW PROCESS FROM NODE 372.00 TO NODE 374.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.63
FLOW LENGTH(FEET) = 137.00  MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.63

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.89

PIPE TRAVEL TIME(MIN.) = ©0.41  Tc(MIN.) =  9.15

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 374.00 = ¥¥¥¥xkkkkx FEET,
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FLOW PROCESS FROM NODE 374.00 TO NODE 374.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.611
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
S.C.S. CURVE NUMBER (AMC II) = %]
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7800



SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.41
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 6.20
TC(MIN.) =  9.15
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FLOW PROCESS FROM NODE 374.00 TO NODE 379.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  98.96
FLOW LENGTH(FEET) = 104.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.96

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.20

PIPE TRAVEL TIME(MIN.) = ©.29  Tc(MIN.) =  9.44

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 379.00 = *xFikkkkkk EEET.
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FLOW PROCESS FROM NODE 379.00 TO NODE 379.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.556
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7800

SUBAREA AREA(ACRES) =  2.20  SUBAREA RUNOFF(CFS) =  6.10
TOTAL AREA(ACRES) = 4.4  TOTAL RUNOFF(CFS) = 12.20
TC(MIN.) = 9.44
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FLOW PROCESS FROM NODE 379.00 TO NODE 380.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  99.26
FLOW LENGTH(FEET) =  74.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 21.8 INCH PIPE IS 14.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.98

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.20

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) =  9.62

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 380.00 = ¥¥¥¥kkkkkx EFEET,
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FLOW PROCESS FROM NODE 380.00 TO NODE 380.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.522
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300
S.C.S. CURVE NUMBER (AMC II) = %]
AREA-AVERAGE RUNOFF COEFFICIENT = ©.7907



SUBAREA AREA(ACRES) =  1.20  SUBAREA RUNOFF(CFS) =  3.51
TOTAL AREA(ACRES) = 5.6 TOTAL RUNOFF(CFS) = 15.60
TC(MIN.) =  9.62
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FLOW PROCESS FROM NODE 380.00 TO NODE 382.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  98.56
FLOW LENGTH(FEET) = 144.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.47

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.60

PIPE TRAVEL TIME(MIN.) = ©.32  Tc(MIN.) =  9.94

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 382.00 = **Fkkkkkk FEET.
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FLOW PROCESS FROM NODE 382.00 TO NODE 382.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.461
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7951

SUBAREA AREA(ACRES) =  ©.70  SUBAREA RUNOFF(CFS) = 2.1
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 17.34
TC(MIN.) = 9.94
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FLOW PROCESS FROM NODE 382.00 TO NODE 384.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  99.36
FLOW LENGTH(FEET) =  64.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.8 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.63

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.34

PIPE TRAVEL TIME(MIN.) = ©0.14  Tc(MIN.) = 10.08

LONGEST FLOWPATH FROM NODE 367.10 TO NODE 384.00 = ¥¥¥¥kkkkkx EFEET,
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FLOW PROCESS FROM NODE 384.00 TO NODE 384.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.441
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .8300
S.C.S. CURVE NUMBER (AMC II) = %]
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7994



SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.57
TOTAL AREA(ACRES) = 7.2 TOTAL RUNOFF(CFS) = 19.81
TC(MIN.) = 10.08
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FLOW PROCESS FROM NODE 385.00 TO NODE 399.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) =  98.92
FLOW LENGTH(FEET) = 108.80 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.8 INCH PIPE IS 18.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.78

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.81

PIPE TRAVEL TIME(MIN.) = ©.23  Tc(MIN.) = 10.31

LONGEST FLOWPATH FROM NODE  367.10 TO NODE 399.00 = *kkkskkxkkk FEET,

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 7.2 TC(MIN.) = 10.31
PEAK FLOW RATE(CFS) = 19.81

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 1982-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 1400 - MOODY CANYON POST UNDETAINED

3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 5k 3k 3k sk >k 5k 3k 3k 3k >k >k 3k 3k 3k sk >k 5k 3k 3k 3k >k >k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3k 3k >k >k 3k 3k 3k 3k 3k 5k 5k 3k 3k >k >k 3k 3k 3k >k kR sk sk k sk k ok

FILE NAME: S1014U00.RAT
TIME/DATE OF STUDY: 12:08 02/18/2022

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / 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 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*



3K 3k 3k 3k 5k 5k 5k 3k 3k %k >k >k >k 3k >k ok 5k 5k 5k 5k >k %k >k >k >k 3k 3k 3k 5k 5k 5k >k >k >k >k >k >k 3k 3k >k 5k 5k 5k %k %k %k %k >k >k >k >k >k >k 5k %k %k %k >k >k >k >k >k >k >k >k 3%k %k %k %k >k %k %k >k >k %k %

FLOW PROCESS FROM NODE 1400.00 TO NODE 1401.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000
S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) = 98.00
ELEVATION DIFFERENCE(FEET) = 2.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.269
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.349
SUBAREA RUNOFF(CFS) = 0.91
TOTAL AREA(ACRES) = ©.30 TOTAL RUNOFF(CFS) = 0.91
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FLOW PROCESS FROM NODE 1401.00 TO NODE 1402.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 83.00
STREET LENGTH(FEET) = 850.00 CURB HEIGHT(INCHES) = 6.9
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.38
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = .42

HALFSTREET FLOOD WIDTH(FEET) =  15.69
AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.41
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  1.43
STREET FLOW TRAVEL TIME(MIN.) = 4.15 Tc(MIN.) =  9.42
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.560
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000
S.C.S. CURVE NUMBER (AMC II) = @
AREA-AVERAGE RUNOFF COEFFICIENT = ©.700
SUBAREA AREA(ACRES) = 13.10 SUBAREA RUNOFF(CFS) = 32.64
TOTAL AREA(ACRES) = 13.4 PEAK FLOW RATE(CFS) = 33.39

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 20.40



FLOW VELOCITY(FEET/SEC.) = 4.02  DEPTH*VELOCITY(FT*FT/SEC.) = 2.04
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 850.0 FT WITH ELEVATION-DROP = 17.0 FT, IS 39.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 1402 .00
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1402.00 = 950.00 FEET.
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FLOW PROCESS FROM NODE 1402.00 TO NODE 1404.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 52.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00 CHANNEL SLOPE = ©.0500
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.225
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4800
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 46.85
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.04
AVERAGE FLOW DEPTH(FEET) = ©.62  TRAVEL TIME(MIN.) 2.62
Tc(MIN.) = 12.04
SUBAREA AREA(ACRES) =  17.30 SUBAREA RUNOFF(CFS) = 26.78
AREA-AVERAGE RUNOFF COEFFICIENT = ©.576
TOTAL AREA(ACRES) = 30.7 PEAK FLOW RATE(CFS) = 57.04

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.69 FLOW VELOCITY(FEET/SEC.) = 6.46
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1404 .00 = 1900.00 FEET.
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FLOW PROCESS FROM NODE 1404.00 TO NODE 1404.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.225
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.6085

SUBAREA AREA(ACRES) =  5.20  SUBAREA RUNOFF(CFS) =  13.42
TOTAL AREA(ACRES) = 35.9  TOTAL RUNOFF(CFS) = 70.45
TC(MIN.) = 12.04
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FLOW PROCESS FROM NODE 1404.00 TO NODE 1405.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 43.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 1415.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.859
*USER SPECIFIED(SUBAREA):



RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 86.19

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.79

AVERAGE FLOW DEPTH(FEET) = ©.93  TRAVEL TIME(MIN.) 3.47

Tc(MIN.) = 15.51

SUBAREA AREA(ACRES) =  24.40 SUBAREA RUNOFF(CFS) =  31.39
AREA-AVERAGE RUNOFF COEFFICIENT = ©.544

TOTAL AREA(ACRES) = 60.3 PEAK FLOW RATE(CFS) = 93.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = .97 FLOW VELOCITY(FEET/SEC.) = 7.01
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1405.00 = 3315.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1405.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.51
RAINFALL INTENSITY(INCH/HR) = 2.86

TOTAL STREAM AREA(ACRES) = 60.30

PEAK FLOW RATE(CFS) AT CONFLUENCE = 93.84
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FLOW PROCESS FROM NODE 199.00 TO NODE 199.00 IS CODE 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 12.88 RAIN INTENSITY(INCH/HOUR) = 3.13
TOTAL AREA(ACRES) =  16.50  TOTAL RUNOFF(CFS) = 29.77
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FLOW PROCESS FROM NODE 199.00 TO NODE 1405.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 70.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 750.00  CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.884

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 41.87

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.40

AVERAGE FLOW DEPTH(FEET) = ©.62 TRAVEL TIME(MIN.) = 2.31

Tc(MIN.) = 15.19

SUBAREA AREA(ACRES) =  18.60 SUBAREA RUNOFF(CFS) = 24.14
AREA-AVERAGE RUNOFF COEFFICIENT = ©.509

TOTAL AREA(ACRES) = 35.1 PEAK FLOW RATE(CFS) = 51.55

END OF SUBAREA CHANNEL FLOW HYDRAULICS:



DEPTH(FEET) = ©0.70 FLOW VELOCITY(FEET/SEC.) = 5.78
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 1405.00 = 750.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1405.00 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.) =  15.19

RAINFALL INTENSITY(INCH/HR) = 2.88

TOTAL STREAM AREA(ACRES) =  35.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.55

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 93.84  15.51 2.859 60.30
2 51.55  15.19 2.884 35.10

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)
1 143.45 15.19 2.884
2 144.93 15.51 2.859

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 144.93  Tc(MIN.) = 15.51
TOTAL AREA(ACRES) = 95.4
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1405.00 =  3315.00 FEET.
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FLOW PROCESS FROM NODE 1405.00 TO NODE 1410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 81.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 475.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.780

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 148.12

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.99
AVERAGE FLOW DEPTH(FEET) = 1.24 TRAVEL TIME(MIN.) = ©.99
Tc(MIN.) = 16.51

SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) =  6.38

AREA-AVERAGE RUNOFF COEFFICIENT = @.527
TOTAL AREA(ACRES) = 100.5 PEAK FLOW RATE(CFS) = 147.29



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.23 FLOW VELOCITY(FEET/SEC.) = 8.00
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE 1410.00 =  3790.00 FEET.
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1410.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 16.51
RAINFALL INTENSITY(INCH/HR) = 2.78

TOTAL STREAM AREA(ACRES) = 100.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 147.29
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FLOW PROCESS FROM NODE 299.00 TO NODE 299.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 11.50 RAIN INTENSITY(INCH/HOUR) = 3.29
TOTAL AREA(ACRES) = 60.70  TOTAL RUNOFF(CFS) = 99.66
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FLOW PROCESS FROM NODE 299.00 TO NODE 1410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 58.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00 CHANNEL SLOPE = ©0.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.024
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 112.05
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.38
AVERAGE FLOW DEPTH(FEET) = 1.67 TRAVEL TIME(MIN.) = 2.37
Tc(MIN.) = 13.87
SUBAREA AREA(ACRES) =  18.20 SUBAREA RUNOFF(CFS) =  24.77
AREA-AVERAGE RUNOFF COEFFICIENT = ©.488
TOTAL AREA(ACRES) = 78.9 PEAK FLOW RATE(CFS) = 116.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.09 FLOW VELOCITY(FEET/SEC.) = 7.46
LONGEST FLOWPATH FROM NODE ©.00 TO NODE 1410.00 = 1800.00 FEET.
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1410.00 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.) = 13.87

RAINFALL INTENSITY(INCH/HR) = 3.02

TOTAL STREAM AREA(ACRES) =  78.90

PEAK FLOW RATE(CFS) AT CONFLUENCE =  116.51

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 147.29  16.51 2.780 100.50
2 116.51  13.87 3.024 78.90

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)
1 251.89  13.87 3.024
2 254.38  16.51 2.780

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 254.38 Tc(MIN.) = 16.51
TOTAL AREA(ACRES) = 179.4
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1416.00 =  3790.00 FEET.
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FLOW PROCESS FROM NODE 1410.00 TO NODE 1420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 60.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.638
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 263.88
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.44
AVERAGE FLOW DEPTH(FEET) = 1.67 TRAVEL TIME(MIN.) = 1.76
Tc(MIN.) = 18.27
SUBAREA AREA(ACRES) =  16.00 SUBAREA RUNOFF(CFS) = 19.00
AREA-AVERAGE RUNOFF COEFFICIENT = ©.505
TOTAL AREA(ACRES) = 195.4 PEAK FLOW RATE(CFS) = 260.46

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.66 FLOW VELOCITY(FEET/SEC.) = 9.43
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1420.00 = 4790.00 FEET.
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FLOW PROCESS FROM NODE 1420.00 TO NODE 1420.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 18.27
RAINFALL INTENSITY(INCH/HR) = 2.64

TOTAL STREAM AREA(ACRES) = 195.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 260.46
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FLOW PROCESS FROM NODE 1416.00 TO NODE 1417.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) 98.00
ELEVATION DIFFERENCE(FEET) 2.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 1417.00 TO NODE 1418.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 54.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 760.00  CHANNEL SLOPE = ©0.0600
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = ©.000

MANNING'S FACTOR = ©.016  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.336
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.22
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.12
AVERAGE FLOW DEPTH(FEET) = ©.12  TRAVEL TIME(MIN.) 2.47
Tc(MIN.) = 11.03
SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF(CFS) =  2.10
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 2.25

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 6.31
LONGEST FLOWPATH FROM NODE 1416.00 TO NODE 1418.00 = 860.00 FEET.
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FLOW PROCESS FROM NODE 1418.00 TO NODE 1420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 51.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 490.00 CHANNEL SLOPE = ©.1000
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.043
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = %]
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 3.06
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) 2.67
Tc(MIN.) = 13.70
SUBAREA AREA(ACRES) = 2.20 SUBAREA RUNOFF(CFS) = 3.01
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 3.7 PEAK FLOW RATE(CFS) = 5.07

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.14 FLOW VELOCITY(FEET/SEC.) = 3.42
LONGEST FLOWPATH FROM NODE  1416.00 TO NODE  1420.00 =  1350.00 FEET.
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FLOW PROCESS FROM NODE 1420.00 TO NODE 1420.00 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.) = 13.70
RAINFALL INTENSITY(INCH/HR) = 3.04

TOTAL STREAM AREA(ACRES) = 3.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.07

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 260.46  18.27 2.638 195.40
2 5.87  13.70 3.043 3.70

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)
1 230.91 13.70 3.043
2 264.85 18.27 2.638

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 264.85 Tc(MIN.) = 18.27
TOTAL AREA(ACRES) = 199.1
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1420.00 =  4790.00 FEET.
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FLOW PROCESS FROM NODE 1420.00 TO NODE 1430.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 0.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2500.00 CHANNEL SLOPE = ©.0400
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.348
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 299.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.77
AVERAGE FLOW DEPTH(FEET) = 1.79 TRAVEL TIME(MIN.) = 4.26
Tc(MIN.) = 22.53
SUBAREA AREA(ACRES) =  66.00 SUBAREA RUNOFF(CFS) = 69.74
AREA-AVERAGE RUNOFF COEFFICIENT = ©.491
TOTAL AREA(ACRES) = 265.1 PEAK FLOW RATE(CFS) = 305.44

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.80 FLOW VELOCITY(FEET/SEC.) = 9.84
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1430.00 = 7290.00 FEET.
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FLOW PROCESS FROM NODE 1430.00 TO NODE 1430.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 22.53
RAINFALL INTENSITY(INCH/HR) = 2.35

TOTAL STREAM AREA(ACRES) = 265.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 305.44

sk 3k ok K ok oK ok K ok ok ok oK ok K ok ok ok K sk ok K ok oK ok K 3k ok ok oK ok K ok ok ok K ok K ok ok ok K sk ok ok ok ok K ok ok ok K ok ok ok ok K ok ok
FLOW PROCESS FROM NODE 1427.00 TO NODE 1428.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 100.00
DOWNSTREAM ELEVATION(FEET) 98.00
ELEVATION DIFFERENCE(FEET) 2.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 1428.00 TO NODE 1429.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 200.00 DOWNSTREAM(FEET) = 56.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2400.00 CHANNEL SLOPE = ©.0600
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = ©0.000

MANNING'S FACTOR = 0.016  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.020
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.47
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 7.49
AVERAGE FLOW DEPTH(FEET) = ©.23  TRAVEL TIME(MIN.) 5.34
Tc(MIN.) = 13.91
SUBAREA AREA(ACRES) = 4.80 SUBAREA RUNOFF(CFS) =  6.52
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 4.9 PEAK FLOW RATE(CFS) = 6.66

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.36 FLOW VELOCITY(FEET/SEC.) = 9.36
LONGEST FLOWPATH FROM NODE 1427.00 TO NODE 1429.00 = 2500.00 FEET.
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FLOW PROCESS FROM NODE 1429.00 TO NODE 1430.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 96.25
FLOW LENGTH(FEET) = 75.00  MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.03

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.66

PIPE TRAVEL TIME(MIN.) = ©.11  Tc(MIN.) = 14.02

LONGEST FLOWPATH FROM NODE  1427.00 TO NODE 1430.00 =  2575.00 FEET.
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FLOW PROCESS FROM NODE 1430.00 TO NODE 1430.00 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.) = 14.02
RAINFALL INTENSITY(INCH/HR) = 3.01

TOTAL STREAM AREA(ACRES) = 4.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.66

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 305.44  22.53 2.348 265.10

2 6.66 14.02 3.008 4.90



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)
1 245.08  14.02 3.008
2 310.63  22.53 2.348

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 310.63 Tc(MIN.) = 22.53
TOTAL AREA(ACRES) = 270.0
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1430.00 = 7290.00 FEET.
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FLOW PROCESS FROM NODE 1430.00 TO NODE 1498.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.70
FLOW LENGTH(FEET) = 65.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.15

ESTIMATED PIPE DIAMETER(INCH) = 60.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 310.63

PIPE TRAVEL TIME(MIN.) = ©.05  Tc(MIN.) = 22.59

LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1498.00 =  7355.00 FEET.
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FLOW PROCESS FROM NODE 1498.00 TO NODE 1498.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 22.59
RAINFALL INTENSITY(INCH/HR) = 2.34

TOTAL STREAM AREA(ACRES) = 270.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 310.63
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FLOW PROCESS FROM NODE 1450.00 TO NODE 1451.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = 9]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 100.00

DOWNSTREAM ELEVATION(FEET) 98.00

ELEVATION DIFFERENCE(FEET) 2.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.562

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.723
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 1451.00 TO NODE 1453.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 43.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00  CHANNEL SLOPE = ©0.0600
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = ©0.000

MANNING'S FACTOR = ©.016  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.319
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.97
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.03
AVERAGE FLOW DEPTH(FEET) = ©.16  TRAVEL TIME(MIN.) 2.63
Tc(MIN.) = 11.19
SUBAREA AREA(ACRES) = 2.40 SUBAREA RUNOFF(CFS) =  3.58
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 3.73

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.24 FLOW VELOCITY(FEET/SEC.) = 7.74
LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1453.00 = 1050.00 FEET.
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FLOW PROCESS FROM NODE 1453.00 TO NODE 1453.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.319
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) =  2.30  SUBAREA RUNOFF(CFS) =  3.44
TOTAL AREA(ACRES) = 4.8 TOTAL RUNOFF(CFS) = 7.17
TC(MIN.) = 11.19
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FLOW PROCESS FROM NODE 1453.00 TO NODE 1454.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 25.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00 CHANNEL SLOPE = ©.0600
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = ©0.000

MANNING'S FACTOR = ©.016  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.101

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.54

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 10.49

AVERAGE FLOW DEPTH(FEET) = ©.45 TRAVEL TIME(MIN.) 1.99

Tc(MIN.) = 13.17

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) =  4.74
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 8.2 PEAK FLOW RATE(CFS) = 11.44

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = .52 FLOW VELOCITY(FEET/SEC.) = 11.09
LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1454.00 = 2300.00 FEET.
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FLOW PROCESS FROM NODE 1454.00 TO NODE 1454.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.101
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4500

SUBAREA AREA(ACRES) =  4.90  SUBAREA RUNOFF(CFS) =  6.84
TOTAL AREA(ACRES) = 13.1  TOTAL RUNOFF(CFS) = 18.28
TC(MIN.) = 13.17
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FLOW PROCESS FROM NODE 1454.00 TO NODE 1455.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 37.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00 CHANNEL SLOPE = ©.0600
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 0.000

MANNING'S FACTOR = ©.016  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.952
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 12.94
AVERAGE FLOW DEPTH(FEET) = ©.75 TRAVEL TIME(MIN.) 1.35
Tc(MIN.) = 14.53
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) =  2.39
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 14.9 PEAK FLOW RATE(CFS) = 19.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.76 FLOW VELOCITY(FEET/SEC.) = 13.02
LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1455.00 = 3350.00 FEET.
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FLOW PROCESS FROM NODE 1455.00 TO NODE 1455.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.952



*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  0.27
TOTAL AREA(ACRES) = 15.1  TOTAL RUNOFF(CFS) = 20.06
TC(MIN.) = 14.53
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FLOW PROCESS FROM NODE 1455.00 TO NODE 1498.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 71.50
FLOW LENGTH(FEET) = 60.00  MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 33.78

ESTIMATED PIPE DIAMETER(INCH) = 18.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.06

PIPE TRAVEL TIME(MIN.) = .83  Tc(MIN.) = 14.56

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE  1498.00 =  3410.00 FEET.
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FLOW PROCESS FROM NODE 1498.00 TO NODE 1498.00 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.) = 14.56
RAINFALL INTENSITY(INCH/HR) = 2.95

TOTAL STREAM AREA(ACRES) = 15.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.06

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 310.63 22.59 2.345 270.00
2 20.06  14.56 2.949 15.10

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)
1 267.05  14.56 2.949
2 326.58  22.59 2.345

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 326.58 Tc(MIN.) = 22.59
TOTAL AREA(ACRES) = 285.1
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE 1498.00 =  7355.00 FEET.
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FLOW PROCESS FROM NODE 1498.00 TO NODE 1499.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 71.50
FLOW LENGTH(FEET) = 570.00  MANNING'S N = ©0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 28.68

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 326.58

PIPE TRAVEL TIME(MIN.) = .33 Tc(MIN.) = 22.92

LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1499.00 = 7925.00 FEET.
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FLOW PROCESS FROM NODE 1499.00 TO NODE 1499.00 IS CODE = 10
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FLOW PROCESS FROM NODE 1470.00 TO NODE 1471.00 IS CODE = 22

*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC II) = ©
USER SPECIFIED Tc(MIN.) =  5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = .39
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = .39
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FLOW PROCESS FROM NODE 1471.00 TO NODE 1472.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET) = 84.50
STREET LENGTH(FEET) = 775.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.58
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = ©.26

HALFSTREET FLOOD WIDTH(FEET) = 7.78

AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.29

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.60



STREET FLOW TRAVEL TIME(MIN.) = 5.64 Tc(MIN.) = 10.64
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.379
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC II) = ©
AREA-AVERAGE RUNOFF COEFFICIENT = ©.880
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.38
TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) = 2.68
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = ©.30  HALFSTREET FLOOD WIDTH(FEET) = 9.78
FLOW VELOCITY(FEET/SEC.) = 2.57 DEPTH*VELOCITY(FT*FT/SEC.) = 0.77
LONGEST FLOWPATH FROM NODE 1470.00 TO NODE 1472.00 = 1345.00 FEET.
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FLOW PROCESS FROM NODE 1472.00 TO NODE 1472.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.379
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .88600

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8800

SUBAREA AREA(ACRES) =  ©.30  SUBAREA RUNOFF(CFS) =  0.89
TOTAL AREA(ACRES) = 1.2 TOTAL RUNOFF(CFS) = 3.57
TC(MIN.) = 10.64
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FLOW PROCESS FROM NODE 1472.00 TO NODE 1474.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.50
FLOW LENGTH(FEET) = 75.00  MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.67

ESTIMATED PIPE DIAMETER(INCH) = 18.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.57

PIPE TRAVEL TIME(MIN.) = ©.19  Tc(MIN.) = 10.83

LONGEST FLOWPATH FROM NODE  1470.00 TO NODE 1474.00 =  1420.00 FEET.
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FLOW PROCESS FROM NODE 1474.00 TO NODE 1474.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.359
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = %]

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8800

SUBAREA AREA(ACRES) = 1.40  SUBAREA RUNOFF(CFS) = 4.14
TOTAL AREA(ACRES) = 2.6 TOTAL RUNOFF(CFS) = 7.68

TC(MIN.) = 10.83
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FLOW PROCESS FROM NODE 1474.00 TO NODE 1475.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 90.20
FLOW LENGTH(FEET) = 490.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.17

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.68

PIPE TRAVEL TIME(MIN.) = 1.00 Tc(MIN.) = 11.83

LONGEST FLOWPATH FROM NODE 1470.00 TO NODE 1475.00 = 1910.00 FEET.
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FLOW PROCESS FROM NODE 1475.00 TO NODE 1475.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.249
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8800

SUBAREA AREA(ACRES) =  1.60 SUBAREA RUNOFF(CFS) =  2.86
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 10.29
TC(MIN.) = 11.83
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FLOW PROCESS FROM NODE 1475.00 TO NODE 1475.50 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 80.75
FLOW LENGTH(FEET) = 385.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.38

ESTIMATED PIPE DIAMETER(INCH) = 18.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.29

PIPE TRAVEL TIME(MIN.) = ©.52  Tc(MIN.) = 12.35

LONGEST FLOWPATH FROM NODE  1470.00 TO NODE  1475.50 =  2295.00 FEET.
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FLOW PROCESS FROM NODE 1475.50 TO NODE 1475.50 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.35
RAINFALL INTENSITY(INCH/HR) = 3.19
TOTAL STREAM AREA(ACRES) = 3.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.29
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FLOW PROCESS FROM NODE 398.00 TO NODE 1475.50 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 11.85 RAIN INTENSITY(INCH/HOUR) = 3.25
TOTAL AREA(ACRES) = 29.70  TOTAL RUNOFF(CFS) = 79.44
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FLOW PROCESS FROM NODE 1475.50 TO NODE 1475.50 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.) = 11.85

RAINFALL INTENSITY(INCH/HR) = 3.25

TOTAL STREAM AREA(ACRES) =  29.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 79.44

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 10.29  12.35 3.192 3.60
2 79.44  11.85 3.247 29.70

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 89.32 11.85 3.247
2 88.39 12.35 3.192

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 89.32 Tc(MIN.) = 11.85
TOTAL AREA(ACRES) = 33.3
LONGEST FLOWPATH FROM NODE  1450.00 TO NODE  1475.50 =  3410.00 FEET.
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FLOW PROCESS FROM NODE 1475.50 TO NODE 1476.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 92.50
FLOW LENGTH(FEET) = 150.00  MANNING'S N = ©0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.01

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 89.32

PIPE TRAVEL TIME(MIN.) = ©.12  Tc(MIN.) = 11.97

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1476.00 =  3560.00 FEET.

3k 3k 3k 3k 3k >k >k 5k 5k 3k %k >k 3k 5k 3k 3k >k >k 5k 5k 3k 3k >k >k 5k 3k 3k >k >k 5k 3k 3k 3k >k >k 5k 3k 3k 3k >k 5k 3k 3k 3k >k >k 5k 3k 3k >k %k 5k 5k 5k >k >k >k 5k 3k 3k >k %k 5k 5k 3k >k >k %k 5k %k %k %k %k k %k k



FLOW PROCESS FROM NODE 1476.00 TO NODE 1476.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.233
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8310

SUBAREA AREA(ACRES) =  ©.70  SUBAREA RUNOFF(CFS) =  1.99
TOTAL AREA(ACRES) = 34.8  TOTAL RUNOFF(CFS) = 91.35
TC(MIN.) = 11.97
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FLOW PROCESS FROM NODE 1476.00 TO NODE 1476.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.97
RAINFALL INTENSITY(INCH/HR) = 3.23

TOTAL STREAM AREA(ACRES) = 34.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 91.35
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FLOW PROCESS FROM NODE 399.00 TO NODE 1476.10 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 10.31  RAIN INTENSITY(INCH/HOUR) = 3.42
TOTAL AREA(ACRES) = 7.20  TOTAL RUNOFF(CFS) = 19.81
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FLOW PROCESS FROM NODE 1476.10 TO NODE 1476.10 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.416
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8146

SUBAREA AREA(ACRES) =  1.00 SUBAREA RUNOFF(CFS) =  3.01
TOTAL AREA(ACRES) = 8.2  TOTAL RUNOFF(CFS) = 22.82
TC(MIN.) = 10.31
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FLOW PROCESS FROM NODE 1476.10 TO NODE 1476.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.50
FLOW LENGTH(FEET) = 25.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.63



ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.82

PIPE TRAVEL TIME(MIN.) = ©.04  Tc(MIN.) = 10.35

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE  1476.00 =  3435.00 FEET.

>k 3k 5k 5k 3k >k >k 3k ok ok 5k >k >k 5k ok 3k >k >k 5k 5k 5k 3k >k >k 5k ok ok >k >k >k 5k 5k >k >k >k 5k 5k >k >k >k >k 5k 5k >k >k >k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k 5k >k >k %k >k 5k >k >k %k %k 5k %k >k %k k k >k k

FLOW PROCESS FROM NODE 1476.00 TO NODE 1476.00 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.) = 10.35

RAINFALL INTENSITY(INCH/HR) = 3.41

TOTAL STREAM AREA(ACRES) = 8.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 22.82

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 91.35  11.97 3.233 34.00
2 22.82  10.35 3.412 8.20

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)
1 109.40  10.35 3.412
2 112.98 11.97 3.233

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 112.98 Tc(MIN.) = 11.97
TOTAL AREA(ACRES) = 42.2
LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1476.00 =  3560.00 FEET.
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FLOW PROCESS FROM NODE 1476.00 TO NODE 1477.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 80.00
FLOW LENGTH(FEET) = 400.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.27

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 112.98

PIPE TRAVEL TIME(MIN.) = ©.30  Tc(MIN.) = 12.27

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1477.00 =  3960.00 FEET.
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FLOW PROCESS FROM NODE 1477.00 TO NODE 1477.00 IS CODE = 81



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.200
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8289

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  2.53
TOTAL AREA(ACRES) = 43.1 TOTAL RUNOFF(CFS) = 114.34
TC(MIN.) = 12.27
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FLOW PROCESS FROM NODE 1477 .00 TO NODE 1478.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<X
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 77 .50
FLOW LENGTH(FEET) = 450.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.32

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.34

PIPE TRAVEL TIME(MIN.) = ©.34  Tc(MIN.) = 12.60

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1478.00 =  4410.00 FEET.
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FLOW PROCESS FROM NODE 1478.00 TO NODE 1478.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.164
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .88600

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8296

SUBAREA AREA(ACRES) =  ©.60  SUBAREA RUNOFF(CFS) =  1.67
TOTAL AREA(ACRES) = 43.7  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 12.60
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FLOW PROCESS FROM NODE 1478.00 TO NODE 1479.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.25
FLOW LENGTH(FEET) = 475.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.35  Tc(MIN.) = 12.96

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1479.00 =  4885.00 FEET.
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FLOW PROCESS FROM NODE 1479.00 TO NODE 1479.00 IS CODE = 81



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.125
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8302

SUBAREA AREA(ACRES) =  ©.58  SUBAREA RUNOFF(CFS) =  1.37
TOTAL AREA(ACRES) = 44,2  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 12.96

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1479.00 TO NODE 1480.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.25
FLOW LENGTH(FEET) = 475.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©0.35 Tc(MIN.) = 13.31

LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1480.00 = 5360.00 FEET.
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FLOW PROCESS FROM NODE 1480.00 TO NODE 1480.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.086
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©0.8307

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.36
TOTAL AREA(ACRES) = 44.7  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 13.31

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1480.00 TO NODE 1481.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.25
FLOW LENGTH(FEET) = 475.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.35  Tc(MIN.) = 13.67

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1481.00 =  5835.00 FEET.
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FLOW PROCESS FROM NODE 1481.00 TO NODE 1481.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.047
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8313

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.34
TOTAL AREA(ACRES) = 45.2  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 13.67

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1481.00 TO NODE 1482.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.25
FLOW LENGTH(FEET) = 475.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.35  Tc(MIN.) = 14.02

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1482.00 =  6310.00 FEET.
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FLOW PROCESS FROM NODE 1482.00 TO NODE 1482.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.008
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8318

SUBAREA AREA(ACRES) =  ©.50  SUBAREA RUNOFF(CFS) =  1.32
TOTAL AREA(ACRES) = 45.7  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 14.02

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1482.00 TO NODE 1483.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 76.00
FLOW LENGTH(FEET) = 480.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.36  Tc(MIN.) = 14.38

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1483.00 =  6790.00 FEET.
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FLOW PROCESS FROM NODE 1483.00 TO NODE 1483.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.968
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©0.8323

SUBAREA AREA(ACRES) =  ©.58  SUBAREA RUNOFF(CFS) =  1.31
TOTAL AREA(ACRES) = 46.2  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 14.38

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1483.00 TO NODE 1484.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 82.50
FLOW LENGTH(FEET) = 350.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.26  Tc(MIN.) = 14.64

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1484.00 =  7140.00 FEET.
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FLOW PROCESS FROM NODE 1484.00 TO NODE 1484.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.939
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8325

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  ©.52
TOTAL AREA(ACRES) = 46.4  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) =  14.64

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1484.00 TO NODE 1485.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 87.50
FLOW LENGTH(FEET) = 250.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.33

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.69

PIPE TRAVEL TIME(MIN.) = ©.19  Tc(MIN.) = 14.83

LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1485.00 = 7390.00 FEET.
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FLOW PROCESS FROM NODE 1485.00 TO NODE 1485.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.919
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8329

SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  1.03
TOTAL AREA(ACRES) = 46.8  TOTAL RUNOFF(CFS) = 114.69
TC(MIN.) = 14.83

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 1485.00 TO NODE 1495.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 95.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00  CHANNEL SLOPE = 0.0167
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.840
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = @
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 115.84
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.46
AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(MIN.) = ©.92
Tc(MIN.) = 15.74
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) =  2.3@
AREA-AVERAGE RUNOFF COEFFICIENT = ©.819
TOTAL AREA(ACRES) = 48.6 PEAK FLOW RATE(CFS) = 114.69

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 5.45
LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1495.00 = 7690.00 FEET.
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FLOW PROCESS FROM NODE 1495.00 TO NODE 1495.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.74
RAINFALL INTENSITY(INCH/HR) = 2.84

TOTAL STREAM AREA(ACRES) = 48.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 114.69
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FLOW PROCESS FROM NODE 1490.00 TO NODE 1490.00 IS CODE = 22

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC II) = @
USER SPECIFIED Tc(MIN.) = 5.000
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.400
SUBAREA RUNOFF(CFS) = 1.55
TOTAL AREA(ACRES) = ©0.40  TOTAL RUNOFF(CFS) = 1.55
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FLOW PROCESS FROM NODE 1490.00 TO NODE 1491.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.50
FLOW LENGTH(FEET) = 50.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.27

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.55

PIPE TRAVEL TIME(MIN.) = ©.11  Tc(MIN.) =  5.11

LONGEST FLOWPATH FROM NODE  1490.00 TO NODE  1491.00 = 350.00 FEET.
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FLOW PROCESS FROM NODE 1491.00 TO NODE 1491.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.378
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .8800

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8800

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  ©.77
TOTAL AREA(ACRES) = ©.6  TOTAL RUNOFF(CFS) = 2.31
TC(MIN.) =  5.11
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FLOW PROCESS FROM NODE 1491.00 TO NODE 1495.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 93.75
FLOW LENGTH(FEET) = 125.00 MANNING'S N = ©0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.17

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.31

PIPE TRAVEL TIME(MIN.) = ©.26  Tc(MIN.) =  5.37

LONGEST FLOWPATH FROM NODE  1490.00 TO NODE  1495.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 1495.00 TO NODE 1495.00 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.) =  5.37

RAINFALL INTENSITY(INCH/HR) = 4.33

TOTAL STREAM AREA(ACRES) = 0.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.31

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 114.69  15.74 2.840 48.60
2 2.31 5.37 4.330 0.60

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 77.55 5.37 4.330
2 116.20 15.74 2.840

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 116.20 Tc(MIN.) = 15.74
TOTAL AREA(ACRES) = 49.2
LONGEST FLOWPATH FROM NODE  1450.00 TO NODE  1495.00 =  7690.00 FEET.
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FLOW PROCESS FROM NODE 1495.00 TO NODE 1496.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.60
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.20

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 116.20

PIPE TRAVEL TIME(MIN.) = ©.05  Tc(MIN.) = 15.80

LONGEST FLOWPATH FROM NODE  1450.00 TO NODE 1496.00 =  7730.00 FEET.

8 ok ok oK ok ok oK K ok oK K ok oK K ok ok K ok ok K ok ok K ok ok K ok ok K ok ok K K ok oK K ok ok oKk ok oK Kk ok ok K ok ok Kk ok ok Kk ok ok Kk ok ok oKk
FLOW PROCESS FROM NODE 1496.00 TO NODE 1496.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.836
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7963

SUBAREA AREA(ACRES) =  3.30  SUBAREA RUNOFF(CFS) =  4.21
TOTAL AREA(ACRES) = 52.5  TOTAL RUNOFF(CFS) = 118.56

TC(MIN.) = 15.80
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FLOW PROCESS FROM NODE 1496.00 TO NODE 1499.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.35
FLOW LENGTH(FEET) = 165.00 MANNING'S N = ©0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.24

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 118.56

PIPE TRAVEL TIME(MIN.) = 0.22 Tc(MIN.) = 16.02

LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1499.00 = 7895.00 FEET.
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FLOW PROCESS FROM NODE 1499.00 TO NODE 1499.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 118.56  16.02 2.818 52.50

LONGEST FLOWPATH FROM NODE 1450.00 TO NODE 1499.00 7895.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 326.58  22.92 2.325 285.10

LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1499.00 7925.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 346.89 16.02 2.818
2 424.39 22.92 2.325

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 424 .39 Tc(MIN.) = 22.92
TOTAL AREA(ACRES) = 337.6
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FLOW PROCESS FROM NODE 1499.00 TO NODE 1499.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.325
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = %]

AREA-AVERAGE RUNOFF COEFFICIENT = ©.5337

SUBAREA AREA(ACRES) = 8.50  SUBAREA RUNOFF(CFS) = 8.89
TOTAL AREA(ACRES) = 346.1 TOTAL RUNOFF(CFS) = 429.44

TC(MIN.) = 22.92



END OF STUDY SUMMARY':
TOTAL AREA(ACRES) = 346.1 TC(MIN.) = 22.92
PEAK FLOW RATE(CFS) = 429.44

END OF RATIONAL METHOD ANALYSIS



Modified Rational Method Output
[Post-project Detained]
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165
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* J-15013C SOUTHWEST VILLAGE
* 100-YEAR, 6-HOUR STORM EVENT
* BASIN 100 POST-PROJECT DETAINED
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FILE NAME: S101HDO@.RAT
TIME/DATE OF STUDY: 17:43 07/06/2020

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 4.400

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500

9) 60.000; 1.300
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED
*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 2.00 0.0313 0.167 0.0150



2 20.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
INITIAL SUBAREA FLOW-LENGTH(FEET) =  75.00
UPSTREAM ELEVATION(FEET) = 533.00
DOWNSTREAM ELEVATION(FEET) = 532.00
ELEVATION DIFFERENCE(FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =  9.206
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.601
SUBAREA RUNOFF (CFS) = .16
TOTAL AREA(ACRES) = ©.10  TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 102.00 TO NODE 105.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 532.00 DOWNSTREAM(FEET) = 504.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 629.00 CHANNEL SLOPE = ©0.0445
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.214

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.03

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.56

AVERAGE FLOW DEPTH(FEET) = ©.20 TRAVEL TIME(MIN.) = 2.94
Tc(MIN.) = 12.15

SUBAREA AREA(ACRES) = 6.70 SUBAREA RUNOFF(CFS) =  9.69
TOTAL AREA(ACRES) = 6.80 PEAK FLOW RATE(CFS) = 9.85

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.29 FLOW VELOCITY(FEET/SEC.) = 4.40
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 704.00 FEET.



5 3 ok ok ok ok K ok ok K ok ok K ok ok oK ok ok oK ok oK K ok oK ok ok K ok ok K ok ok oK 3 ok oK ok ok ok ok K ok ok K ok ok oK ok ok oK ok oK ok ok ok ok K ok ok oK ok ok oK sk ok K ok
FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 504.00 DOWNSTREAM(FEET) = 478.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00  CHANNEL SLOPE = ©0.0783
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.121

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.59

AVERAGE FLOW DEPTH(FEET) = ©.34 TRAVEL TIME(MIN.) = 0.84
Tc(MIN.) = 12.99

SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) =  1.40
TOTAL AREA(ACRES) = 7.80 PEAK FLOW RATE(CFS) = 11.26

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = .35 FLOW VELOCITY(FEET/SEC.) = 6.67
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 1036.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 115.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 478.00 DOWNSTREAM(FEET) = 472.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 145.00 CHANNEL SLOPE = 0.0414
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.069

*USER SPECIFIED(SUBAREA):

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.08

AVERAGE FLOW DEPTH(FEET) = ©.34 TRAVEL TIME(MIN.) = ©.48
Tc(MIN.) = 13.46

SUBAREA AREA(ACRES) = 9.50 SUBAREA RUNOFF(CFS) =  ©.69
TOTAL AREA(ACRES) = 8.30 PEAK FLOW RATE(CFS) = 11.95

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.35 FLOW VELOCITY(FEET/SEC.) = 5.09
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 115.00 = 1181.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 170.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 468.00 DOWNSTREAM(FEET) = 467.00
FLOW LENGTH(FEET) = 127.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.40

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.95

PIPE TRAVEL TIME(MIN.) = ©.33  Tc(MIN.) = 13.79

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 170.00 = 1308.00 FEET.

>k >k >k 5k 5k 5k 5k ok 3k >k >k >k %k >k >k 5k 5k 5k 5k 5k 5k >k >k %k %k >k 5k 5k 5k 5k 5k 5k >k 3k >k %k %k >k 5k 5k 5k 5k 5k 5k >k >k >k %k %k %k 5k 5k 5k 5k >k >k >k %k %k %k %k >k >k 5k >k >k >k >k >k %k %k *k *k *k k k

FLOW PROCESS FROM NODE 176.00 TO NODE 170.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.79
RAINFALL INTENSITY(INCH/HR) = 3.03
TOTAL STREAM AREA(ACRES) = 8.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.95
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FLOW PROCESS FROM NODE 1260.00 TO NODE 122.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) =  93.00
UPSTREAM ELEVATION(FEET) =  503.00
DOWNSTREAM ELEVATION(FEET) =  498.00
ELEVATION DIFFERENCE(FEET) = 5.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.441
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.126
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.19
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FLOW PROCESS FROM NODE 122.00 TO NODE 125.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) = 474.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 98.00 CHANNEL SLOPE = ©0.2449
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 12.000

MANNING'S FACTOR = 0.025 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.969
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.36

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.97

AVERAGE FLOW DEPTH(FEET) = ©.02 TRAVEL TIME(MIN.) = ©.83

Tc(MIN.) = 7.27

SUBAREA AREA(ACRES) = 9.20 SUBAREA RUNOFF(CFS) =  ©.36
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = .54
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.02 FLOW VELOCITY(FEET/SEC.) = 2.65

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 125.00 = 191.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 127.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 470.00 DOWNSTREAM(FEET) = 468.00
FLOW LENGTH(FEET) = 331.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.51

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = .54

PIPE TRAVEL TIME(MIN.) = 2.19  Tc(MIN.) = 9.46

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 127.00 = 522.00 FEET.

K 3 ok oK ok oK o ok ok K ok ok K ok ok K ok K ok oK ok oK ok ok ok ok ok K sk ok 3K ok K ok oK ok ok K ok ok ok sk ok K ok 3 ok K ok ok ok ok ok ok ok Kk ok K ok K ok
FLOW PROCESS FROM NODE 127.00 TO NODE 127.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.552
*USER SPECIFIED(SUBAREA):
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
SUBAREA AREA(ACRES) =  ©.40  SUBAREA RUNOFF(CFS) =  0.64
TOTAL AREA(ACRES) = ©.70  TOTAL RUNOFF(CFS) =  1.18

TC(MIN.) = 9.46
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FLOW PROCESS FROM NODE 127.00 TO NODE 170.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 468.00 DOWNSTREAM(FEET) = 467.00
FLOW LENGTH(FEET) =  72.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  4.27

GIVEN PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.18

PIPE TRAVEL TIME(MIN.) = ©.28  Tc(MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 170.00 = 594.00 FEET.
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FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 9.75
RAINFALL INTENSITY(INCH/HR) = 3.50
TOTAL STREAM AREA(ACRES) = 0.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.18
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FLOW PROCESS FROM NODE 130.00 TO NODE 132.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 94.00
UPSTREAM ELEVATION(FEET) = 492.00
DOWNSTREAM ELEVATION(FEET) = 491.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.564
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40
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FLOW PROCESS FROM NODE 132.00 TO NODE 135.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<



UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 489.50
STREET LENGTH(FEET) = 341.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = ©0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.21

HALFSTREET FLOOD WIDTH(FEET) = 5.50
AVERAGE FLOW VELOCITY(FEET/SEC.) = 0.91
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.20
STREET FLOW TRAVEL TIME(MIN.) = 6.26 Tc(MIN.) = 12.26

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.202
*USER SPECIFIED(SUBAREA):
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.20 SUBAREA RUNOFF(CFS) =  ©.61

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 1.01
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.24  HALFSTREET FLOOD WIDTH(FEET) =  6.55

FLOW VELOCITY(FEET/SEC.) = ©.98 DEPTH*VELOCITY(FT*FT/SEC.) = ©.23
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 135.00 = 435.00 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 135.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.202
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC II) = @
SUBAREA AREA(ACRES) =  1.10  SUBAREA RUNOFF(CFS) =  2.78
TOTAL AREA(ACRES) = 1.40  TOTAL RUNOFF(CFS) =  3.79

TC(MIN.) = 12.26
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FLOW PROCESS FROM NODE 135.00 TO NODE 140.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.00 DOWNSTREAM(FEET) = 484 .50
FLOW LENGTH(FEET) = 3.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.94

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.79

PIPE TRAVEL TIME(MIN.) = ©.00  Tc(MIN.) = 12.26

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 140.00 = 438.00 FEET.
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FLOW PROCESS FROM NODE 140.00 TO NODE 140.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.201
*USER SPECIFIED(SUBAREA):
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA(ACRES) = ©.80  SUBAREA RUNOFF(CFS) = 2.05
TOTAL AREA(ACRES) = 2.20  TOTAL RUNOFF(CFS) = 5.84

TC(MIN.) = 12.26
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FLOW PROCESS FROM NODE 140.00 TO NODE 150.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 484.50 DOWNSTREAM(FEET) = 482.50
FLOW LENGTH(FEET) = 140.00 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.61

GIVEN PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.84

PIPE TRAVEL TIME(MIN.) = ©.35  Tc(MIN.) = 12.61

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 150.00 = 578.00 FEET.
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FLOW PROCESS FROM NODE 150.00 TO NODE 150.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.163

*USER SPECIFIED(SUBAREA):

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .7500

S.C.S. CURVE NUMBER (AMC II) = ©

SUBAREA AREA(ACRES) =  ©.20  SUBAREA RUNOFF(CFS) =  0.47
TOTAL AREA(AC