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CLIENT MMC Energy, Inc.

PROJECT Chula Vista Energy Efficiency Upgrade, Chula Vista, California

SUBJECT Preliminary Stormwater Management Design

JOB NUMBER 52001001 WBS NUMBER 024

CALCULATION NO.:  CHUL-0-DC-024-CE-001 PAGE1 OF 11
DESCRIPTION/PURPOSE

Perform preliminary design of site grading and drainage. Determine pre-development and post-

development rainfall runoff characteristics to include peak flow rates and runoff volumes. The storm
water system will consist of swales and overland flow and will be designed in accordance with the
requirements of San Diego County, California, and requirements provided by the City of Chula Vista.
Water Quality Best Management Practices (BMPs) will be incorporated into the post-development design
to minimize the impact to the downstream Otay River Valley.

METHOD OF ANALYSIS

Use the

Diego County, Hydrology Manual. Use “Flowmaster” as required to design the open channel flow
systems.

Rational Method to estimate peak runoff for the collection system design as modified by the San

CODES

None applicable.

AND STANDARDS

INFORMATION SOURCES

1.

San Diego County, Hydrology Manual, June 2003

2. City of Chula Vista “Development and Redevelopment Projects Storm Water Management
Standards Requirements Manuai”, 2006
3. “Hydrologic Analysis and Design”, Richard H. McCuen, 1998
4. Bentley Systems, “Flowmaster”, Service Pack 2
5. TR-55, Urban Hydrology for Small Watersheds, USDA, NRCS, June 1986
ASSUMPTIONS

| Contained in body of calculation.

CONCLUSIONS OR RESULTS
The storm water management design meets the requirements of the City of Chula Vista and San Diego
County.
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1.

l PROJECT DESIGN CRITERIA FOR STORMWATER MANAGEMENT

General

The site for the proposed MMC Chula Vista, LLC Project is located in San Diego County,
California. The 3.8 acre plant is located at 3497 Main Street in the City of Chula Vista, CA
(See Attachment A for a location map). The property has no frontage on Main Street and is
south of Main Street approximately 835 feet. A 20-foot wide private easement road
provides access to the site. The property to the east of the plant plans to develop this road
(See Attachment B). The general arrangement of the proposed plant area is shown on
Attachment C.

This is an existing facility operating under an existing NPDES permit. The existing facility
is a simple cycle power facility located on the southern portion of the property and provides
peaking power to Chula Vista energy users by means of two natural gas fired combustion
turbines and one generator. Electricity output is transported over an existing San Diego
Gas and Electric 69 kV transmission line feeding the Otay Substation. Water use is limited
to on-site domestic use. The northern portion of the property is a vacant lot.

The site is relatively flat and slopes south towards the Otay River Valley. Elevations at the
site vary from 62 feet at the northeast corner to 48 feet at the southwest corner.

The site currently drains at three main discharge points however all three discharge points
ultimately drain to the same location, the Otay River Valley. See Attachment D for the

locations of the pre-development discharge points of interest. The existing brow ditch that
separates this property from the property to the north intercepts run-on from the other site.

MMC proposes to modernize the power plant site by replacing the exiting units with two
housed, gas turbines. Two exhaust stacks, up to 70feet in height are planned.

Design Criteria

The City of Chula Vista requires the following to be used as design criteria: (Attachment
B):

* Rainfall data/Hydrological information for calculations: “County of San Diego
County Hydrology Manual’.
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» City of Chula Vista storm water Quality Requirements: ‘Development and
Redevelopment Projects Storm Water Management Standards Requirements
Manual’

Design Criteria for the City of Chula Vista were determined by filling out forms from the
City of Chula Vista’s “Development and Redevelopment Projects Storm Water
Management Standards Requirements” Manual. Completed forms are provided in
Attachment E. The conclusions of these forms are that:
* The site is not a “priority site” and not subject to SUSMP requirements.
* The project is subject to “Permanent Standard Storm Water BMPs” per Form 5501.
The following subsections of Section 2 of Form 5501 must be addressed:
o A.1-A3, B-1-B.B.3,C.1-C.3, C.6, C.8, C.10, C.11
* The project is subject to California’s state wide General NPDES Permit for storm
water discharge associated with construction activities. Construction activities and
SWPPP will be addressed at a later date and are not a part of this calculation.

The City of Chula Vista’'s SUSMP was used as criteria to identify conditions of concern
(1.c.3)

* Drainage study to include peak runoff rates, flow velocity, runoff volume, time of
concentration, and retention volume for pre-development and post-development
conditions.

* Analyze both conditions for the 2-year and 10-year frequencies.

e Use Type | storm.

e 6-hour duration storm.

e Evaluate impacts to downstream conditions.

* Incorporate BMPs as indicated in Section V.2 (this is a SUSMP requirement not
necessarily applicable to this project).

The San Diego County Hydrology Manual was used to determine the hydrologic conditions
of the site:
* The Rational Method shall be used for sites less than 1 square mile.
* The property has a hydrologic soil group D (Appendix A of the Manual, Attachment
F of this report)
* lIsopluvial Maps were used to determine the 6-hour precipitation data. (Appendix B
of the Manual, Attachment G of this report).

Runoff coefficients were taken from “Hydrologic Analysis and Design” (pp 376-377, also
provided as Attachment H). The San Diego Hydrology Manual did not provide coefficients
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that coincided with the property land use and does not take into account the hydrologic soil
groups.

STORMWATER DRAINAGE CALCULATION

1.

General Approach

Design the site grading to have a minimum slope of 0.5% with a target slope of 1%. Site
will be graded such that flows to existing discharge points are unchanged or minimally
effected. The majority of the site runoff leaves the site through 2 discharge points (A and B)
in both the pre- and post-development conditions. A minimal amount leaves a third point
(Area C). Therefore A and B will be used as the points of interest. Determine the peak
runoff for the pre-development conditions to discharge points A and B. Sketches in
Attachments D and K show the runoff discharge points from the site and their
corresponding areas. As can be seen from both sketches, the size of Area C is unchanged,
and no development is occurring in this area. In addition to this, additional runoff does not
run on to this area in post-development as can be seen in the grading drawing in
Attachment C. Therefore, Area C will not be calculated because the area is unchanged
from pre to post conditions.

Design the final grading and drainage for the proposed plant. Determine the peak runoff for
the site in the pre- and post-development condition. Compare the post-development peak
runoff to the pre-development peak runoff. Provide BMPs if post exceeds pre-development
per above criteria.

Site Soils

According to San Diego County Hydrology Manual, the soils at the site are classified as
hydrologic soil group (HSG) D. A site soils map is attached (Attachment F).

Drainage Areas
A.  Pre-Development Study Area = 3.69 acres

See the Pre-Development Site Plan (Attachment D).
The points of interest are A and B.

CHUL-0-DC-024-CE-001-RevB.doc

THIS IS A DESIGN RECORD

EP3-2 12/96




E WorleyParsons

CLIENT NAME: MMC Energy, Inc.
PROJECT NAME: Chula Vista Energy Efficiency Upgrade

Project

JoB No.: 52001001

SUBJECT: Preliminary Stormwater Management CALC NO.:
STANDARD CHUL-0-DC-024-CE-001
CALCULATION REVISION 0 1 3
SHEET ORIGINATOR: BB BB Page 6
REVIEWER: JAW JAW of 11
DATE: 1-22-07 2-8-07

Subareas and cover conditions: C values are from “Hydrologic Analysis and Design”
(pp 376-377, also provided as Attachment H).

Area A
Grass, open area (C=0.37)=  1.52 acres
Impervious areas (C=0.95)=  0.033 acres

Total= 1.55 acres
2 CA average = 0.59
See Attachment | for pre-development calculations for Area A.

Area B
Gravel, (C=0.80) = . 1.56 acres
Grass, (C=0.37) = 0.285 acres
Impervious areas (C=0.95) =  0.25 acres

Total= 2.10 acres
> CA average = 1.59

See Attachment J for pre-development calculations for Area B.

A brow ditch along the northern boundary intercepts run-on from the north and conveys it to
the west away from the project site.

No additional areas drain to Points of Interest A or B from outside the project site.

The existing ammonia tank, unloading area, and switch yard will remain. Existing
conditions are such that runoff from these areas is contained by a concrete curbed area
and routed to a concrete containment holding tank. The existing containment tank
discharges to the sanitary sewer system. Flows from these areas will not affect runoff due
to project development.

Runoff from Area C as shown on Sketches CHUL-1-SK-024-735-001 and CHUL-1-SK-024-
735-002 runs off the site as sheet flow and will not change from pre and post conditions.
This area was not considered during calculations because of no change from pre to post
development.

B. Post-Development Area = 3.69 acres

See the Post-Development Site Plan (Attachment K). The points of interest are A and
B.
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Area A
Grass (C=0.37) = 0.37 acres
Asphalt (C=0.85) = 0.23 acres
Gravel (C=0.80) = 0.25 acres
Impervious areas (C=0.95)=  0.136 acres
Total= 0.99 acres

2 CA average = 0.66

See Attachment L for post-development calculations for Area A.

Area B
Gravel (C=0.80) = 1.21 acres
Asphalt (C=0.85) = 0.50 acres
Grass (C=0.37) = 0.88 acres
Impervious areas (C=0.95) =  0.11 acres

Total= 2.7 acres
2 CA average = 1.84

See Attachment M for post-development calculations for Area B.
4. Rainfall data

Isopluvial- Maps were used to determine the 6-hour precipitation data. (Appendix B of the
Manual, Attachments |, J, L, and M of this report).

5. Time of Concentration

Times of concentration were developed by using Worksheet 3 from the TR-55 Manual.
These are provided in Attachments |, J, L, and M for all areas and conditions of concern.

6.  Runoff Rate (Intensity) Determination

For project areas less than one square mile (640 acres) use Rational method. In Section 3
of the San Diego Hydrology Manual, a procedure was developed that converts the 6-hour
precipitation isopluvial map data to an Intensity-Duration curve that is used for the rainfall
intensity in the Rational Method. The Intensity —Duration Design Chart from the manual is
provided in Attachments |, J, L, and M for their corresponding situation. Calculations were
performed for 2-year and 10-year storms for Point of Interest A and B for both pre-
development and post-development conditions.
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Pre-Development Runoff
Qpeak = ZCA*I
Area A = 1.55 acres,
Area B = 2.14 acres,
Area | Return Rainfall Rainfall Time of Intensity | Qpeak | Volume of
Period depth, depth, concentration {in/hr) (cfs) runoff
(ﬁaﬁ) d6~hour d24-hour Tc (fﬁ)
A 2 1.2" 1.8” 17 min 14 0.83 2,570
A 10 1.7 275" 17 min 3.5 2.10 3,640
B 2 1.2" 1.8" 6 min 2.6 4.77 6,970
B 10 1.7 2.75" 6 min 6.4 11.13 9,800
Post-Development Runoff
Qpeak = ZCA*I
Area A = 0.99 acres,
Area B = 2.70 acres,
Area | Return Rainfall Rainfall Time of Intensity | Qpeak | Volume of
Period depth, depth, concentration (in/hr) cfs runoff
(y_)eal” S dG-hour c|24-hour Tc (ﬂi}
A 2 1.2" 1.8” 8 min 2.2 1.72 2,875
A 10 1.7 2.75" 8 min 5.2 4.09 4,075
B 2 1.27 1.8” 5 min 3.0 5.52 8,015
B 10 1.7 2.75" 5 min 7 12.88 11,325
Il PERMANENT STORM WATER BMP REQUIREMENTS
This is a preliminary water quality and quantity design, subject to be revision during final design.
The preliminary grading and drainage drawing is provided in Attachment C.
This facility is an existing facility operating under an existing NPDES permit. The facility has never
had a violation or action against the site. All existing BMPs will remain in place and will continue to
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A

be utilized. Form 5501 (Attachment E) determines which permanent standard storm water BMPs
are applicable to this project. This section of this report identifies each of those items to be
addressed per the Form 5501.

Site Design BMPS

1.

A.1-Minimize Project’s Impervious Footprint & Conserve Natural Areas

The proposed arrangement uses the minimum amount of impervious area as
practicable. Asphalt paved roads are proposed around the new equipment areas,
which will minimize the amount of sediment runoff and the quantity of dust generated.
The majority of the existing power plant area will be demolished and replaced with a
grassed area to make up for the added impervious areas that are being constructed for
the new power plant site.

The areas immediately surrounding the equipment will be gravel, which is not
considered impervious.

Natural areas will be conserved. Several areas of the property that are currently
unused will remain undeveloped post-development.

Streets are constructed to a minimum width to allow large truck access.
Existing trees will be preserved where grading permits. Additional trees will be planted.

Existing drainage patterns will be maintained; the north ditch, the west ditch and the
gravel road that drains towards point of interest B.

A.2-Minimize Directly Connected Impervious Areas

Connections between impervious areas have been minimized. A landscaping plan will
be provided.
A.3-Protect Slopes and Channels

The site is relatively flat. Areas that are sloped will be seeded and mulched to protect
the slopes from erosion. Seeding will be native or drought tolerant vegetation. The only
slopes exceeding 3:1 (H:V) are the drainage channel side slopes.

Source Control BMPs
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1.

B.1-Provide Storm Drain System Stenciling and Signage

No new inlets are proposed for this project, therefore stenciling and signage are not
applicable.

B.2-Design Outdoor Material Storage Areas to Reduce Pollution Introduction

All areas that contain any oil and grease, chemicals, etc. are contained in tanks located

within a curbed concrete secondary containment areas which collect potential spill
waste through drains, which convey flows to a containment tank. This tank discharges
to the public sewer system if deemed “clean”.

B.3-Design Trash Storage Areas to Reduce Pollution Introduction

There will be no outdoor trash storage.

C. BMPs Applicable to Individual Project Categories

1.

C.1-Private Roads

The roads for this site are designed such that the street runoff flows to a vegetated
swale or it follows the drainage paths of the existing site.

C.2-Residential Driveways and Guest Parking

The existing driveway will be utilized. The driveway drains into an existing, adjacent
drainage ditch, which drains to the southeast corner of the property. No dedicated
guest parking will be provided.

C.3-Dock Areas

No dock areas are proposed. There will be one unloading area on this property to
provide truck access to an existing ammonia tank, which is within a contained area.

C.8-Parking Areas

No dedicated parking areas will be provided at this facility.
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5. C.10-Hillside Landscaping

This facility does not include hillside landscaping.
C.11-Design of Drainage Systems for Industrial/Commercial facilities

The areas surrounding equipment are surfaced with gravel, not with pavement. The
existing facility did not utilize an inlet and storm sewer drainage system and uses sheet
flow for runoff to the points of interest. Point of Interest A runoff never makes its way to
a street gutter and although Point of Interest B does drain to a street gutter, all evidence
indicates this storm line drains to the Otay River Valley, adjacent to this property. Point
of Interest A also drains to the Otay Valley. Therefore, all runoff from this site is drained
to the Otay River Valley, regardless of point of exit from the property. Attachment N
shows the general topography of the area of the property and of the Otay River.

IV DOWNSTREAM IMPACTS

Discharge from all points of interest of this site all drain to the Otay River Valley as shown in the
topographic map in Attachment N. Although the flow rates and volumes will increase with the
proposed project, the increase amount is small and the impacts are minimal because the site is
relatively small (3.81 acres) and the conditions are not substantially different from the pre-
development stage. No new drainage patterns were created for this construction.

V  CONCLUSIONS

The storm water management for the site meets the requirements of the City of Chula Vista and
San Diego County.
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3497 Main Street
Chula Vista, CA
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Burchfield, Brigitte (Reading)

om: Khosro Aminpour {KAminpour@ci.chula-vista.ca.us]
oent: Wednesday, November 01, 2006 4:42 PM
To: Burchfield, Brigitte {Reading)
Subject: RE: : Storm Water Plan
Hi Brigitte,

As far as storm water quality, we have our own plan. However, we use the County of San Diego
Hydrology Manual for rainfall data and intensity-duration curves for calculating drainage and flood
control structures such as sizing drainage pipes, channels, etc.

Khosro Aminpour, P.E.

City of Chula Vista

Storm Water Management Section
Phone: (619) 397-6111

----- Original Message--—-

From: Burchfield, Brigitte (Reading)
[mailto:Brigitte.Burchfield@WorleyParsons.com]
Sent: Wednesday, November 01, 2006 1:37 PM
To: Khosro Aminpour

Subject: : Storm Water Plan

Thank you for the link!

So you have adopted your own plan rather than use the County's stormwater plan?
And | therefore don't need the County of San Diego hydrology manual and the stormwater mitigation

plan from their website?

Brigitte Burchfield

Civil Engineering
WorleyParsons
610-855-2604

2675 Morgantown Road
Reading, PA 19607

brigitte.burchfield@worleyparsons.com

----- Original Message-----

From: Khosro Aminpour [mailto:KAminpour@ci.chula-vista.ca.us]

Sent: Tuesday, October 31, 2006 3:06 PM
To: Burchfield, Brigitte (Reading)
Subject: Storm Water Plan

Hi Brigitte,



Please find below a link to the City of Chula Vista's Storm Water Manual which includes information
about the City's Development and Redevelopment storm water requirements.

or construction phase of the projects we require a Storm Water Pollution Prevention Plan (SWPPP)
if the project is one Acre or more. The Building Industry Association of San Diego has developed a
SWPPP template which most developers use. For projects less than one Acre, Form 5504 included
in the Storm Water Manual should be completed and submitted in lieu of a SWPPP.

For post-construction phase, a Water Quality Technical Report is required if the project is a Priority
Development Project (as defined in Appendix B of the Storm Water Manual, Section 1). Water
Quality Technical Report Guidelines are included in Attachment B1 of the Storm Water Manual. For
projects not falling under Priority Project categories, permanent Best Management Practices are
required as shown on Form 5501 of the Storm Water Manual. :

I hope this answers your question but please do not hesitate to send me an e-mail or call if you have
any questions.

Khosro Aminpour, P.E.

City of Chula Vista

Storm Water Management Section

Phone: (619) 397-6111
http://www.chulavistaca.gov/City_Services/Development_Services/Engineeri
ng/s

tormWaterManual.asp

*** WORLEYPARSONS GROUP NOTICE ***

"This email is confidential. If you are not the intended recipient, you must not disclose or use the
iformation contained init. If you have received this email in error, please notify us immediately by
return email and delete the email and any attachments. Any personal views or opinions expressed by
the writer may not necessarily reflect the views or opinions of any company in the WorleyParsons

Group of Companies.”



ATTACHMENT C
DRAWINGS
GENERAL ARRANGEMENT- CHUL-1-DW-111-002-001
GRADING AND DRAINAGE- CHUL-1-DW-112-735-001
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PRE-DEVELOPMENT SITE PLAN — DRAINAGE AREAS
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ATTACHMENT E

CITY OF CHULA VISTA STORM WATER MANAGEMENT
FORMS
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Figure 1 1

Review and Approval Process for Development and Redevelopment Projects
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| Complete Form f
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S PROJECT
(TY F o AENGIN;EIR:JG oo PERMANENT
ourth Avenue, Chula Vista, STORM WATER

619-691-5021 619-691-5171 FAX

CHUIA VISTA
BMPs (SUSMP)
FORM 5500 REQUIREMENTS

Appendix A

Complete the following checklist to determine the project’s per manent and construction best management
practices requirements. This form must be completed and submitted with the permit application.

If one or more questions in the checklist are answered “Yes,” the project is subject to the “Priority Project
Permanent Storm Water BMPS (SUSMP)” requirements in Appendix B. If all answers are “No”, please
complete Form 5501 to determine if the project is subject to the “Standard Permanent Storm Water BMP”
requirements.

Does the project meet the definition of one or mor e of the priority project categories? Also, refer to the

definition in Appendix F for expanded definition of the Significant Redevelopment priority project
Yes

Detached residential development of 10 or more units

Attached residential development of 10 or more units

Commercial development greater than 100,000 square feet

Automotive repair shop

Restaurant

Steep hillside development greater than 5,000 square feet

Project discharging to receiving waters within Envi ronmentally Sensitive Areas

el el Bt Bl ol Bad R bau

Parking lots greater than or equal to 5,000 square feet or with at least 15 parking spaces,
and potentially exposed to urban runoff

X! E R ><J_>< xri?_loz

9. | Streets, roads, highways, and freeways which create a new paved surface that is 5,00 0
square feet or greater

* Refer to the definitions in Appendix F for expanded definitions of the priority project categories.

Limited Exclusion:  Trenching and resurfacing work associated with utility projects are not considered
priority projects. Parking lots, buildings and other structures associated with utility projects are priority projects
if one or more of the criteria is met.

F\Enginee’\NPDES\NPDES Manual\Form 5500 Ldoc
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S PERMANENT
CHlSﬁ%SI’A 276 Fourth Avenue, Chuta Vista, cA. 91910 | S TANDARD STORM
619-691-5021 619-691-5171 FAX WATER BMPs
FORM 5501 REQUIREMENTS
Appendix A
Section 1

Complete the following checklist to determine if the project is subject to “Permanent Standard Storm Water
BMPs” requirements.

If one or more questions in the following checklist are answered “Yes”, the project is subject to the applicable
“Permanent Standard Storm Water BMPs” requirements identified in Section 2 of this Form 5501. Ifall

answers are “No”, the project is exempt from permanent storm water BMPs requirements.

Does the project propose: Yes | No Applicable BMP
(refer to Section 2 of
this Form 5501)

1. | New impervious areas, such as rooftops, ro ads, parking lots, A.l,A2,B1,C.1,
driveways, paths, and sidewalks? C.2,C38,Cl1

2. | New pervious landscape areas and irrigation systems? X Al,A2,B4,C10

3. | Permanent structures within 100 feet of any natural water body? X Al,A2 A3

4. | Trash storage areas? X B.3

5. | Liquid or solid material loading and unloading areas? [x] B2,C3

6. | Vehicle or equipment fueling, washing, or maintenance areas? C4,C5,C6,C.7,

C9

7. | Require a General NPDES permit for Storm Water Discharges Applicable BMPs
Associated with Industrial Activities (except Construction)? *

8. | Commercial or industrial waste handling or storage, excluding B2,B3,C3,C6
typical office or household waste?

9. | Any grading or ground disturbance during construction? B] Al,A2 A3 CI0

10 | Any new storm drains, or alteration to existing storm drains? {x] A3,B.1,Cll

- *To find out if the project is required to obtain an individual General NPDES Permit for Storm Water
Discharges Associated with Industrial Activities, visit the State Water Resources Control Board web site at,
www.swrcb.ca.gov/stormwtr/industrial.html. Applicable BMPs shall be selected from Section 2 of this Form

5501.

Form 5501

Page 1 of 6
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ENGINEERING CONSTRUCTION

ke

CHUI.A%SI’A 276 Fourth Avenue, Chula Vista, CA 91910 STORM WATER
619-691-5021 619-691-5171 FAX BMP
FORM 5502 REQUIREMENTS
Appendix A

Construction Storm Water BMP Requirements:

If the answer to the question in Section 1 is “Yes”, the project is subject to Appendix C “Construction Storm
Water BMP Performance Standards,” and must prepare a Storm Water Pollution Prevention Plan (SWPPP) in
accordance with guidelines presented in Form 5503 “Storm Water Pollution Preve ntion Plan Guidelines”. If
the answer to the question in Section 1 is “No”, but the answer to any of the questions in Section 2 is “Yes,” the
project is subject to Appendix C, “Construction Storm Water BMP Performance Standards,” and must prepare a
Construction Storm Water Management Plan (CSWMP) in accordance with the guidelines presented in Form
5504 “Construction Storm Water Management Plan Guidelines”. If every question in this Form 5502 is
answered “No,” the project is exempt from any construction s torm water BMP requirements.

If any of the answers to the questions in Section 1 or Section 2 of this Form 5502 is “Yes,” please complete
Form 5505 “Construction Site Priontization”.

Determine Construction Phase Storm Water Requirements:
Section 1

Would the project meet the following criterion during construction? Yes No

1. | Is the project subject to California’s state wide General NPDES Permit for Storm Water
Discharges Associated with Construction Activities? (Projects over 5 Acres, to be reduced t o 1
Acre on March 10, 2003)

Section 2

=

Would the project meet any of these criteria during construction? es No

1. | Does the project propose grading or soil disturbance?

2. | Would storm water or urban runoff have the potential to contact any port ion of the construction
area, including washing and staging areas?

3. | Would the project use any construction materials that could negatively affect water quality if
discharged from the site (such as, paints, solvents, concrete, and stucco)?

EIREINE

J\Engineer\NPDES\NPDES Manual\Form 5502 1.doc

Form 5502 Page 1 of |
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MAP OF SOIL HYDROLOGIC GROUPS
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ISOPLUVIAL MAPS
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ATTACHMENT H

RUNOFF COEFFICIENTS FOR THE RATIONAL
FORMULA
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376 Peak Discharge Estimation Chap. 7

TABLE 7-9 Runoff Coefficients for the Rational Formula versus Hydrologic Soil Group (A, B, C, D) and

Slope Range
A B c D
' >

Land Use 0-2% 26% 6% 0-2% 2-6% 6% 02% 2-6% 6% @ 26% 6%
Cultivated land 008 013 016 011 015 021 014 019 026 0I8 023 031
0.14° 018 022 016 020 028 020 025 034 024 029 04l
Pgsture 012 020 030 018 028 037 024 034 044 030 040 050
\——’)§S4355 0.5 025 037 023 034 045 030 042 052 - 0.50  0.62
Meadow 0.10 016 025 014 022 030 020 028 036 024 030 040
014 022 030 020 028 037 026 035 044 030 040 050
Forest 605 008 011 008 ©O1i 014 010 013 016 012 016 020
008 011 014 010 0i4 018 012 016 020 0I5 02 025
. Residential lot 025 028 031 027 030 035 030 033 038 033 036 042
7 size 18 acre 033 037 040 035 039 044 038 042 049 041 045 054
Residential lot 022 026 029 024 029 033 027 031 036 030 034 040
size 1/4 acre 030 034 037 033 037 042 036 040 047 038 042 052
Residential lot 019 023 026 022 026 030 025 029 034 028 032 039
size 1/3 acre 028 032 035 030 035 039 033 038 045 036 040 050
Residential Lot 016 020 024 019 023 028 022 027 032 026 030 037
size 1/2 acre 025 029 032 028 032 036 031 035 042 034 038 048
Residential lot 014 019 022 047 020 026 020 025 031 024 029 035
size 1 acre 022 026 029 024 028 034 028 032 040 031 035 046
Industrial 067 063 068 068 068 069 068 069 069 069 069 070
085 085 08 085 08 08 08 08 087 086 086 088
Comumercial o7 071 072 67t 072 072 072 072 072 072 072 072
088 088 08 08 089 089 08 08 090 089 089 090
Streets 070 071 072 071 072 074 072 073 07 073 075 078
076 077 079 080 082 084 084 08 08 08 091 095
Open space 005 010 014 008 013 019 012 017 024 016 021 028
011 016 020 004 019 026 0.8 023 032 022 027 039
Packing [ 085 08 087 085 08 087 085 08 087 085 086 087

— QaVee/imQe/Op095 096 097 095 096 097 095 096 097 096 097

2 Runoff coefficients for storm recurrence intervals less than 25 years.
®Runoff coefficients for storm recurrence intervals of 25 years or longer.

problem with tables such as Table 7-10 is that for each land use a range of values is pro-
vided. This can lead to inconsistency in application. As a general rule, the mean of the range
should be used unless a different value can be fully justified. It would be improper for a low
value to be selected to reduce the size and therefore the cost of the drainage system.

A primary use of the Rational Method has been for design problems for small urban areas
such as the sizing of inlets and culverts, which are characterized by small drainage areas and
short times of concentration. For such designs, short-duration storms are critical, which is why
the time of concentration is used as the input duration for obtaining i from the intensity-
duration-frequency curve. If the storm duration occurs at a constant rate i and uniformly over the
entire watershed, the volume of rainfall would equal i4r,, which would have units of acre-inches




imation Chap. 7 1 Sec. 7.6 Rational Method
(A, B, C, D) and TABLE 7-10 .Runoff Coefficients for the Rational Method
Range of Recommeng
D _ Description of Area Runoff Coefficients Value*
0-2% 2-6% 6% Business
Downtown 0.70-0.95 0.85
Q18 023 031 Neighborhood : 0.50-0.70 0.60
024 029 041 Residential
030 040 050 Single-family 0.30-0.50 0.40
037 050 062 Multiunits, detached 0.40-0.60 0.50
. g ) Multiunits, attached : 0.60-0.75 0.70
0. . Lo
o §3 0 - 8“5‘8 ‘ Residential (suburban) 0.25-0.40 035
i : ; _ Apartment 0.50-0.70 0.60
012 016 020 ; {ndustrial
0.I5 020 025 _ Light 0.50-0.80 0.65
033 036 042 ¥ 3 Heavy 0.60-0.90 0.75
041 045 054 Parks, cemeteries 0.10-0.25 0.20
030 034 040 Playgrounds 0.20-0.35 0.30
0.38 042 052 Railroad yard 0.26-0.35 0.30
028 032 039 ‘Unimproved 0.10-0.30 0.20
036 040 050 ] . . . . .
It is often desirable to develop a composite runoff coefficient based on the percentage of different types of sur-
3‘26 030 037 face in the drainage area. This procedure ofien is applied to typical “sample” block as a guide to selection of rea-
-34 0.38 048 sonable values of the coefficient for an entire area. Coefficients with respect to surface type currently in use are
024 029 035 listed below.
031 035 046
069 069 070 [ Range of Recommended
9.86 086 0.88 _. - Character of Surface Runoff Coefficients Value*
072 072 072
089 089 090 Pavement
013 075 o078 —~3-Asphaltic and Concrete 0.70-0.95
0.89 0'91 0'95 — Bdckljw 0.75-0.85 0.80
0.16 0'21 '2 Roofs 0.75-0.95 0.85
0'22 0'27 028 Lawns, sandy soil
: 27 039 Flat, 2% 0.05-0.10 0.08
085 086 0.87 Average, 2to 7% . 0.10-0.15 0.13
095 096 0.97 ‘Steep, 7% 0.15-0.20 0.18
Lawns, heavy soil '
Flat, 2% 0.13-0.17 0.15
Average, 2 to 7% 0.18-0.22 0.20
Steep, 7% 0.25-0.35 0.30
ige of values is pro- The coefficients in these two tabulations are applicable for storms of 5- to 10-year frequencies. Less frequent,
1e mean of the range higher intensity storms will require the use of higher coefficients because infiltration and other losses have a
3 imprdper for a low proponi(?nally smaller effect on rur%off. The coefficients are based on the assumption that the design storm does
not-occur when the ground surface is frozen.
1ge system.
for small urban areas *Recommended value not included in original source.
I drainage areas and Source: Design and Construction of Sanitary and Storm Sewers, American Society of Civil Engineers, New
ritical, which is why ) York, p. 332, 1969.
! from the intensity- « ' /
1d uniformly over the
g units of acre-inches




ATTACHMENT I
PRE-DEVELOPMENT CALCULATIONS, AREA A




Pre-Development Area ‘A’

-Total Area = 1.55 ac contributing to Point A in west ditch
(see CHUL-1-SK-024-735-001)

Grassy: C*A = 0.37%(1.52 ac) = 0.56

Impervious: 0.95 * 0.033 ac = 0.031
YCA =0.59

-Time of Concentration: See worksheet #3 (0.28 hr) use 17 minutes
- Ioyr = 1.4 in/hr (see figure 3-1. pg 14 in this Attachment)
-Qoyr =1 YCA = 1.4 in/hr * 0.59 = 0.83 cfs

“Vayr runotr = ( LCA/A) * (d*A)/12 =[(0.59/1.55)%(1.2 in * 1.55 ac)/ (12 in/ft) =
=0.059 ac-ft = 2,570 ft>

- 1j0yr = 3.5 i0/hr (see figure 3-1, pg IS, in this Attachment)
- Qioyr=1YCA =3.5%0.59=2.1cfs

“Vioyr runoft = ( LCA/A) * (d*A)/12 =[(0.59/1.55)* (1.7 in * 1.55ac)}/12 =
=0.0835ac-ft =3,640 f*




Worksheet 3: Time of Concentration (T¢) or travel time (T¢)

Project

MMC CHULA VISTA

By

Date

[B. Burchfield | 01/10/07

Location

IArea 'A' Pre-Development |

Checked

Date

Check one: Present [} Developed

Check one: Tc il Tt through subarea

Segment ID
1. Suiface description (table 3-1) ...cccoviivrevveecinninenene.
2. Manning’s roughness coefficient, n {table 3-1) ..........
3. Flowlength, L {total L { 300 ff)
4. Two-year 24-hour rainfall, P5 ... in
5. Landslope, S .o f/it
6. Ty=_0.007 (ni) 0.8 Compute Ty ......... hr

P, 05 504

Segment ID
Surface description (paved or unpaved) .......ccoeeeneee

Flowlength, L ..o

Woatercourse slope, s

Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, pw
a
14. Hydraulic radius, r= — Compute r

Notes: Space for as many as two segments per flow type can be used for each worksheet.
Include a map, schematic, or description of flow segments.

IUnpaved |

0.13

135

118"

{0.024 |

lo23] | 4+

[6]

Iunpaved l

360

|0.02I

2.23
0.04

|+

10. Average velocity, V (figure 3-1) ....ocoveeievncnvieeenens s |
1. T=__ L Compute Tt ........... hr
3600V

. Iwest ditchl

18

l36.4 |

los]

(210-VI-TR-65, Second Ed., June 1986)

15 Channel slope, s ...... pw ........................................... 0.028 I
16. Manning's roughness coefficient, N ..........co.cocoveevveenne 0.045 |
17. v=_ 14912812 Compute V ................ ft/s 3.34 |
n [144
18. Flowdength, L .o e it
19, Tg=__ L Compute Ty .covvenreeee. hr 0.012 | + l =] [0.012
3600 V )
20. Watershed or subarea T, or Ty (add Ty in steps 6, 11, and 19) .......ccoveieciecniinninereeeccire e e, Hr| 10.28 |
|
D-3




Y

Chapter 3 Time of Concentration and Travel Time Technical Release 55

Urban Hydrology for Small Watersheds

Figure 3-1  Average velocities for estimating travel time for shallow concentrated flow
——
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‘Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual {10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot 6 hr.precipitation on the right side of the chart.
(4} Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:
(a) Selected frequency 9\ year
®)Pg= LeNin,Pyy= |+ ,Epé = 0.6F%@
3 { 24
(©) Adjusted Pg@ = _\.\5n. S 0.6k
[+ m 3
(dyty= min. \

@1= L inmr

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965.

P8 1T 7187 2 135 3 185 4 4875
Buration | 1T 1T T 0 F T 1T

5] 2.63 13.955.27 6,50 | 7.90,9.22| 10.641 11.86.
7} 2.12 13,184,204/ 5.30 (6,36, 7.42) 8.48 | 9.54
10} 1,68 12.58(3.3714.2115.0615,90] 6.74 | 7.58
15§ 1,30 |1.952.5013.24 |3.89]4.84] 5.15 | 5.84
201 1.08 [1.622.1512,693.2313.77| 431 | 4.85
25/ 0,93 11,40/ 1.8712.3312.8013.57| 3.73 | 4.20
30/ 0.83 |1.541166]2.0712.451260/ 3.32 1373
4b] 069 11.03/1,3811.72|2.07:2.41 276 | 3.10
50} 0.60 [0.90{1.19] 1.49[1.75:2.05] 2.49 | 2.60
6] 0.53 [0:801 1,06 1,331,591 1,86/ 2,12 | 2.39
O8] 041 [0.6170.821.021 1,951,431 1,63 | 1.84
120[70.34 [0.51/0.68 | 0.85 | 1.0211.39] 1.36 | 1.53
150/ 70.25 10,441 0.5510.73 1088 1.03] 1.18 | 1.32
180} 0.28 [0.38]0.520.66[0.78/0.91] 1.04 | 1.18
246] 0.22 16.33]0.43] 0.5410.65/0.76| 0.87 | 0.98
300] 0.19 |0.28/0.38] 0.4710.56]0.66] 0.75 | 0.85
360] 0,17 (0,251 0.33]6.42 0501 0.58] 0.67 | 0.75

5.5 6

13.17
10.60
8.42
6.49
5.39
4.67
4.15
345
298
265
2.04
1.70
147
1.31
1.08
0.94
.84

14.49
11.66
9.27
7.13
5.93
5.13
4.56
3.79
3.28
2.92
225
1.87
1.62
1.44
118
1.03
0.92

15.81
12.72
10.11
7.78
6.46
5,60
4.98
4.13
3.58
- 3.18
2.45
2.04
1.76
1,57
1.30
1.13
1.00

Intensity-Duration Design Chart - Template

FI1GURE
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ATTACHMENT J ~
PRE-DEVELOPMENT CALCULATIONS, AREA B




SV/G

Pre-Development Area ‘B’

-Total Area=2.14 acres. 2.10 acres contribute to Point B at Southeast corner of property
(see CHUL-1-SK-024-735-001)

-C*A

Gravel areas = 0.80 * 1.56 = 1.25

Impervious Areas = 0.95 * 0.25 = 0.238

Grassy Area=0.37 * 0.285=0.105

(front of property, dense condition)

-YCA=1.59
-Time of Concentration: see worksheet 3 = 5 minutes
- 12y~ 3.0 in/hr (see Figure 3-1, pg J5, in the Attachment)
- Q= 1YCA=3.0in/hr * 1.59 = 4.77 cfs

=Vayr unofr = ( HLCA/A) * (d*A)/12 =[(1.59/2.14)* (1.2 in * 2.10)]/12 = 0.16 ac-ft = 6,970 f*

- 1joyr = 7.0 in/hr (Figure 3-1, pg J6, in this Attachment)
-Quoyr=1YCA=7.0*1.59 = 11.13 cfs

-Vioyrrunoff = (XCA/A) * (d*A)/12 =[(1.59/2.10)*(1.7 in * 2.10 ac)]/12 =0.225 ac-ft =9,800 f*
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Worksheet 3: Time of Concentration (T¢) or travel time (T¢)

Project

MMC CHULA VISTA

” [B. Burchfield |

Dale

01/10/07

Location

IArea '‘B' Pre-Development l

Chetked

Date

Check one: Present [] Developed

Check one: Te D Tt through subarea

ey jes o

Manning’s roughness coefficient, n (table 3-1) ..........

Two-year 24-hour rainfall, P ......occocovvvvvmneennen. |
Land slope, s ... 57.5-57/60={ ...

8. Tt - 0.007 (nL) 0.8 Compute T'[ ......... hr
P, 95 504

L oh o -

Surface description (paved or unpaved) ....ooceeeen.
Flowlength, L ..o ft
Watercourse slope, S ..o,
10. Average velocity, V (figure 3-1)
1. Ty=__ b
3600 V

Segment ID
Surface description (table 3-1) ........ccoooiveeviiveee.

Flow length, L (total L + 300 ft) ..., ft

Notes: Space for as many as two segments per flow type can be used for each worksheet.
Include a map, schematic, or description of flow segments.

BB

I Gravel l

|0.011 I

60

1.8"

{0.008 |

[0.03 |

|+ [

Segment ID

Segment ID [AA
12. Cross sectional flow area, @ ..............c.occocooo...... ft2 || See Flowmaster
13. Wetted perimeter, P ..o ft jSee Flowmaster
14. Hydraulic radius, r= 2 Compute r ... ft |See Flowmaster
15 Channel slope, s ...... pw .......... S7-51/571 I S ft/it I0~01 1
16. Manning's roughness coefficient, n .......cccooeveevevnen. 0.011 !
17. v=_ 149r28s 12 {See Flowmaster [-fvs Bg%_
18. Fiowdength, L oo ft 57
19. Ty=__ L Compute Ty ..o, hr 0.054 ’ + l = I0.054
20. Watersr?gdogrvsubarea Teor Ty{add Tyinsteps 6, 11, and 19) ..ccooevieiicceieieee e Hr I0.084|

(210-VI-TR-65, Second Ed., June 1986)

D-3
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Worksheet for pre-B gutter

Solve For Discharge

Channel Siope 0.01100 fuft
Gutter Width 2.00 ft
Gutter Cross Slope ' 0.05 ft/it
Road Cross Slope 0.05 fvit
Spread 7.00 1t
Roughness Coefficient 0.020

Discharge 3.57 ft¥s
Flow Area 123 ft?
Depth 035 #ft
.Gutter Depression 0.00 ft
Velocity - 292 fis
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

1/2312007 4:35:14 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Cross Section for pre-B gutter

Solve For Discharge

Channel Slope 0.01100 it
Discharge 3.57 ft¥s
Gutter Width 200 ft
Gutter Cross Slope 0.05 fuft
Road Cross Slope 0.05 fuft
Spread 7.00 ft
Roughness Coefficient 0.020

- R S ——
0351
J
' 7001t {
{ 1
Vot B
H1
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

112312007 3:51:24 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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edondoprent B

10.0 < _ :
0.0 AN N HHHISRRERIA : Directions for Application:
8.0 ﬂ\\ g \f‘ U : : \ (1) From precipitation maps determine 6 hr and 24 hr amounts
20hohd N N D NI » ; ! it LL ' L for the selected frequency. These maps are included in the
: »\\.\ NN NN ‘ ' [ EQUATION County Hydrology Manual {10, 50, and 100 yr maps included
6.0 f\\\\ C \: N § TN l ; | =7 44’P6' 6‘0-645 T in the Design-and Procedure Manual).
SN MLOISENG SN T g i =oeAe R : : ; " e
5.0 \\_v\‘\ ~‘\ N N NN 1 = Intensity (inhr) 1K 2) AdjustShrpreclpttatlon (if necessary) sot_hét lt‘lS within
\\ \\\\\ R S 8y U M e - Ps = B-Hour Precipitation (inj || {he range of 45% to 65% of the 24 hr precipitation (not
4.0 ~ P T M D = Duration (min) SR | S applicaple to Desert).
\\ N SONUSN TN RN i uraron(mn)A : . . . .
J \\ \\:\:\ s A et ot T {3) Plot 6 Hr precipitation on the:right side of the chart.
3.0 T i e " Eadan (4) Draw a line through the point paraliel to the plotted lines.
N N TSNUSN TN N W ~ :
h NG :h ks ok By TN 1Lk BARR AR .(8) This line is the intensity-duration curve for the location
N N Ny | N LN ) s 1t i g ‘
\\ i \\ NI gty ;:.\\ i , being analyzed.
2.0 . . Tk [ TING B ] B A1 IR N n i . . ’
S - i n 1 N 3 - d .
\\ 3 M K_\ NN Y "Fi;:' ,..::5\\2\. ‘ 1 Application Form:
N Byt N (T NG ON .
_ b N N | N TN TN :\ £ (a) Selected frequency !D year
& N ‘!i, L B ™ N L N TN \ N T <) P
g \\ \\s \\\\ \\j "\:.'i N \\ ~\\\~ ‘:~\4 : & (b) P. = \:\? in., Pos = &ﬁq{, [ = O, %go/o(Z)
3 N L N TN TR NN NN y e " 24 P24
2.0 "N UTHAERN Y LN N \i NI ., & (0 Adjusted Pg® = 2,
Sos i LY | NN DRI 55 & S
%0‘8 1 N N I b & ‘\\: L TR 50 S (d)tx- min,
So7 F&n,‘ "i.,. \\ ‘\\\ Ny “p.; 4.5 g (e) ] =7-‘00. in/hr.
06 N N NN T NN T ;-g @
' N I N NN TR ™ Note: This chart replaces the Intensity-Duration-Frequency
\~ -~ N Ny N J .
05 o ~ xint Y curves used since 1965.
.n... N N"N ~\..~ %__'}é
| ‘NN ! N ' 25
04 . 1IN N N Pe | 1 {187 27125, 3 351 &
N N ™ Buration | 1T T T T
™ ™ iy 20 5[ 263 13.95,5.2716.5017.000.52 10,841 17,
N ™
03 i 71212 13,18.4,241 5,30 [6.3617.42| 8.48
N 10} 1.68 [2.53/3.5714.21[5.05/5.00| 6.74 | 7.68  8.42
15 5} 1.30 |1.95/2,5013.24 [ 3.89/4.54| 5.19 | 5.84 | 6.49
‘ 20} 1.08 {1.6212.15(2.6913.2313.77| 4.31 | 4.85 | 5.39
02 ‘ 25} 0.93 1.4011.87]2.3312.801 3,57 3.73 | 4.20 | 4.67
- 30} 0.8317.2411.6612.0712.4912.80| 33213751 4.15 [4.56 |
10 40) 669 [1.08/1,38] 1.7212.07/2.41) 276 | 3.10 | 345 | 379 | 4.7
‘ 50§ 0.60 10.90;1.19]1.4911.7972.0| .39
0] 0.53 |0.80:1.06|1.33 212
90] 0.41 10.61:6.82 | 1.02 163
fil] 120 6,34 10.51;0.68| 0.85 .19]1.36
. [ ’ 150} 0.29 10.44]0.59]0.7310.881 1.03} 1.18
o4 v ' 180] 0.26 |0.39]0.52]0.65]0.781 0,91} 1.04
- . 2407 °0.23 (0930431 0.5410.6510.76| 0.87
5 6 78910 o2 30 40 50 1 2 3 4 5 8 7300} 0.19 |0.280.38 | 0.47 {0.5610.66] 0.75 | 0.8
Minutes i Hours 360] 6.17 10.250.93]0.4510.8010.58] 0.67
Duration
Intensity-Duration Design Chart - Template




ATTACHMENT K
POST-DEVELOPMENT SITE PLAN — DRAINAGE AREAS
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NOTES:

1.

BACKGROUND TOPOGRAPHY BASED ON
PHOTOGRAMMETRIC METHODS PERFORMED A
BY SAN-LO AERIAL SURVEYS, 4879

VIEWRIDGE AVE., SAN DIEGO, CA 92123,
DATE OF PHOTOGRAPHY 10-19-86 AND BY
FIELD SURVEY PERFORMED ON 1@-24-06.

HORIZONTAL CONTROL IS BASED ON THE
CALIFORNIA COORDINATE SYSTEM, CCS 83
ZONE 6 (EPOCH 1991.35) AND VERTICAL E—
CONTROL 1S BASED ON NAVDS8 (FEET).

POINT OF INTEREST ‘B’

N

L2388 — v«
LT
i

TS,
| ~T T

B8
LEGEND:
EXISTING GRADE CONTQURS
EXISTING FENCE
PROPERTY LINE
TRIBUTARY AREA
BOUNDARY
TIME OF CONCENTRATION LINE
¢
GRAVEL
ASPHALT (ROADS)
GRASS
CONTAINED
/] :
D
TOTAL AREA = 3.81 ACRES
2[0 ? ZIE 4I Glﬂ
SCALE IN FEET
E
ERELIMINARY_STATUS DATE  REPRESENTS GENERAL DESION
CONCEPTS BASED ON ASSUMPTIONS.
LoE AEVIEWED NOT CHECKED.
APPROVEQ. STATUY BATE  REPRESENTS REVIEWED AND APRROVED
DESIGN. ANY PORTION MARKED “HOLO"
woe P, KHAN 01/24/@7 RETAINS PRELIMINARY STATUS.
PERSONNEL PROFESSIONAL ENGINEER'S SEAL
DRAWN 8Y .
MRS
CHECKED BY
A.L. MERKEL
LERD OESICNER
K.P. FEEG
ENGINEER/TECH SPECIALIST F
B. BURCHFIELD
PROJECT ENGINEERING MANACER
N/A
PROJECT MANAGER
S.A. BLUE
Ze(o Leadeqn‘p .
CHarm B e T
e |
€10

WorleyParsons | ¢

resources & energy

CLIENT/PROJECT TITLE MMC ENERGY
CHULA VISTA

— POINT OF INTEREST ‘4’ & [rRosecr
S [t | ENERGY EFFICIENCY UPGRADE PROJECT
PLAN X | Ercen
- o | ENCINEER?.
ol 8 vsz:spzc.
218 55 POST OEVELOPMENT
% Zf THECKED PLAN H
O- | &2 |orawn
0@ SCALE ORAWING SIZE
e =28 ARCH D {24' x 36"
of e WORLETPARSONS WG, NO. REV
wl g
Zls = | CHUL-1-SK-024-735-002 | 0
FaC PIPING civiL sTRUC FAC tec | ewecr MECH cvic STRUC Fac PIPING s c MECH civiL STRUC FaC PIPING 18 ¢ ELECT HECH civie stRut tac ELECT HECH cwviL ST | DG-FILE: chul-1-sk-024-735-802.dgn
A l l A A A A OMG-DATE: 24-Jon-87 06:30




ATTACHMENT L
POST-DEVELOPMENT CALCULATIONS, AREA A




(V)

Post Development A
-Total Area =0.99 ac contributing to Point A (see sketch CHUL-1-SK-024-735-002)
Asphalt: C*A = 0.85*%0.23 ac=0.19
Gravel = 0.80 * 0.25=10.20
Impervious: 0.95 * 0.136 ac = 0.13
Grassy =0.37 * 0.367 = 0.14
YCA =0.66
-Time of Concentration: See worksheet #3 = 6 minutes
- 12yr = 2.6 in/hr (see figure 3-1, pg L4, of this Attachment)
-Qoyr =1 YCA=2.6 *0.66 =172 cfs

~“Vaye = (XCA/A) * (d*A)/12 =[(0.66 /0.99)*(1.2 in * 0.99 ac)}/12 = 0.066 ac-ft = 2,875 fi°

- ij0yr = 6.2 in/hr (see figure 3-1, pg L6, of this Attachment)

- Qioyr =1YCA =6.2 * 0.66 = 4.09 cfs

-Vioyr = ((XCA/A) * (d*A)/12 =[(0.66/0.99)*(1.7 in * 0.99 ac)}/12 =
=0.0935 ac-ft =4,075 ft’

1/24/2007
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Worksheet 3: Time of Concentration (T¢) or travel time (Ty)

" [MMC CHULA VISTA * [B. Burchfield | P [01/10/07
Checked Date

Location

|Area 'A' Post-Development |

Ct'xeck one: D Present Developed

Check one: Te 1 Tt through subarea

Notes: Space for as many as two segments per flow type can be used for each worksheet.
Include a map, schematic, or description of flow segments,

Segment ID A
1. Surface description (table 3-1) .vvoveevveveeeeeerere gravel
2. Manning's roughness coefficient, n (table 3-1) .......... ‘0-011 I
3. Flow length, L (total L 300 ft) .....oooooereerrren.. ft 32
4. Two-year 24-hour rainfall, Po ...coooveeencciiniens in l1-8" |
5. Landslope, s ............................ /it M
6. Ty=_0.007 (nl) 08 Compute Tt ......... hr [0‘016 I I + l

P, 05 504

Segment ID

Surface description (paved or unpaved) ..................
Flowlength, L e ft
. Watercourse slope, s ..o v/t
10. Average velocity, V (figure 3-1) .....ccceeinicnce. ft/s
1. Ti= L Compute Tg ........... hr , + | =
3600V

Segment ID || B]|north ditch C{ |west ditch

12. Cross sectional flow area, 8 w..oooeeveveeeeevreeonn, #2 Jsee flow master l see flow master

13. Wetted Perimeter, Puy .. ooceeeeeeeereeeeeeerecerreeeeeereennon. R [see flow master | |see flow master

14. Hydraulic radius, r= — Compute r ........................ #t ||see flow master | |see flow master

15 Channel slope, s ... P%....[59-57/293 | /it 0.007 | 0018| - W
16. Manning's roughness coefficient, N ........c...cccceeeienee 0.045 l 0.045 :
17. V= 149r28gt2 [see flow master | s 1.6 [§_66_|

N L ft 293 380

19. Ty=___ L Compute Ty .ocecunene. hr 0.05 J + l [0.029 ] =/ [0.079
20. Watersl?e%ogrvsubarea Toor Ty{add Tyin steps 6, 11, 80d 19) .oeiceiviirieeee e Hr | ]0.095]

(210-VI-TR-55, Second Ed., June 1986) D-3
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Technical Release 55

Chapter 3 Time of Concentration and Travel Time
Urban Hydrology for Small Watersheds
Figure 3-1  Average velocities for estimating travel time for shallow concentrated flow
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Worksheet for north ditch

Friction Method

Solve For

Manning Formula

Discharge

Roughness Coefficient

Channel Slope

Normal Depth
Left Side Slope
Right Side Slope

0.045
0.00700
0.88
4.00
4.00

futt

ft

ft/ft (H:V)
f/ft (H:V)

Discharge

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Stope
Velocity

Velocity Head
Specific Energy

Froude Number

Flow Type

478
3.06
7.22
7.00
0.62
0.04550
1.56
0.04
0.91
0.42

Subcritical

ft/ft
ft/s

Downstream Depth

Length
Number Of Steps

0.00
0.00

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00

0.00
Infinity
Infinity

0.88
0.62
0.00700
0.04550

fuft
ft/ft

1/15/2007 8:46:43 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.066.00]
Page 1 of 1
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Worksheet for west ditch

Friction Method

Solve For

Manning Formula

Discharge

Roughness Coefficient

Channel Slope

Normal Depth
Left Side Slope
Right Side Slope

0.045
0.01800
1.50

4.50
4.50

fi/ft
ft

fi/ft (H:V)
/it (H:V)

Discharge

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

36.44
10.13
13.83
13.50
1.32
0.03496
3.60
0.20
1.70
0.73
Subcritical

ft¥/s
ftz

Downstream Depth
Length
Number Of Steps

0.00
0.00

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Siope
Critical Slope

0.00

0.00
infinity
Infinity

1.50

1.32

0.01800
0.03496

1/23/2007 5:05:20 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.066.00]
Page 1 of 1
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ATTACHMENT M
POST-DEVELOPMENT CALCULATIONS, AREA B




Post Development ‘B’

-Total Area = 2.70 ac contributing to Point B.
(see sketch CHUL-1-SK-024-735-002)

- C*A
Asphalt =0.85 * 0.5 ac =0.43
Gravel areas = 0.80 * 1.21 = 0.97
Impervious Areas = 0.95 * 0.11 = 0.105
Grassy Area=0.37 * 0.88 = 0.33
-YCA=1.84
-Time of Concentration: see worksheet #3 = 5 minutes
- 1oy7= 3 in/hr (see figure 3-1, pg M6, of this Attachment)
- Quy=1YCA =3 in/hr * 1.84 =5.52 cfs

“Vage= ((XCA/A) * (d*A)/12 =[(1.84 /2.70)*(1.2 in * 2.70 ac)]/12 = 0.184 ac-ft =8,015 ft’

- 110y = 7 in/hr (see figure 3-1, pg M7, of this Attachment)
-Qioyr=1LCA =7 *1.84=12.88 cfs

“Vioyr= (( ZCA/A) * (d*A)12 =[(1.84 /2.70)*(1.7 in * 2.70 ac)}/12 = 0.26 ac-ft =11,325 f’

1/24/2007




Worksheet 3: Time of Concentration (T¢) or travel time (T¢)

"***IMMC CHULA VISTA * [B. Burchfield | **[01/10/07
rocaten E\rea 'B' Post—DeveIopmenﬂ OhqGravel| ot

Cﬁeck one: D Present Developed

Check one: Te 1 Ty through subarea

Notes: Space for as many as two segments per flow type can be used for each worksheet.
include a map, schematic, or description of flow segments.

Segment ID [AllAcross ISBL|
1. Surface description (table 3-1) ........ccoovveveee.
2. Manning'’s roughness coefficient, n (table 3-1) .......... @-01 1 I
3. Flowlength, L {total L $ 300 ) ......ccooevereeeeenn ft ’
11}
4. Two-year 24-hour rainfall, Po ......cceveveieenrrennn in 1.8
5. Landslope,s ... 59.25-59/35 {.vvvoonrreereireeennnnn. /it 0.007 |
0.018 reY
6. Ty= 0.007 {nL) 0.8 Compute Tt ......... hr ' l l + l I 0.018

P. 05 50.4

Segment D ]street ﬂow!

Surface description (paved or unpaved} ..o, Ipaved
FIOW 1ENGt, L oo ft 215
Watercourse slope, s 59-55.5/1215 fuft 0.016

SegmentiD |C [ east road side to pnt B

12. Cross sectional How area, & ............co..cocemvereeenn.n. f2  |[See Flowmaster output | -

13. Wetlted perimeter, Pw ..o eeeeeeeeeeeeeeeeeee oo, ft  |LSee Flowmaster °”“"lil

14. Hydraulic radius, r= — Compute r ........cooccoeeuea.. ft {See Flowmaster output |

15 Channel slope, s ...... pw .......... W fuft 0.016 I

16. Manning's roughnéss coefficient, n ....@I@ ....... 0.02

17. v=_ 149r23s12 |See Flowmaster output | /s 5.25

18, FOWASNGI, L oo ft 273

19, Ty=__ L . Compute Ty «ooene. hr [0.014 1 + L =] 10.014
20. Watershse%ogrvsubarea Teor Ty (add Tyin steps 6, 11, and 19) ..ot e, Hr |0-05‘~ﬂ

(210-VI-TR-55, Second Ed., June 1986) D-3
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Chapter 3 Time of Concentration and Travel Time Technical Release 55

Urban Hydrology for Small Watersheds
Figure 3-1  Average velocities for estimating travel time for shallow concentrated flow
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Cross Section for east roadside flow

SRS

Friction Method Manning Formula

Solve For Normal Depth

Roughness Coefficient 0.020

Channel Slope 0.01600 futt
Normal Depth 0.91 ft

Left Side Slope 1.00 ft/ft (H:V)
Right Side Slope 500 fyft (HV)
Discharge 13.00  fioss

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
1/24/2007 8:11:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for east roadside flow

Friction Method

Solve For

Roughness Coefficient

Channe! Slope
Left Side Slope
Right Side Slope
Discharge

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

Downstream Depth

Length
Number Of Steps

Upstream Depth -
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normai Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.020

0.01600 fift
1.00  fUft (H:V)
5.00 fuft (H:V)
13.00 ftfs

091 ft
2.47 ft?
592 ft
545 ft
103 f

0.00811 fvft
525 ft/s
043 ft
1.34 ft
1.37

Supercritical

0.00
000 ¢

0.00 #f

0.00 ft
Infinity  fi/s
Infinity ft/s

0.91 ft

1.03 ft

0.01600 futt
0.00811 ¥/t

1/24/2007 8:11:33 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

hs /7

Bentley FlowMaster [08.01.066.00]
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ATTACHMENT N
TOPOGRAPHIC MAP OF THE OTAY RIVER VALLEY
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