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Map Pockets:
1. Water Quality Technical Report Exhibit for University Town Center Revitalization

Project (MPDP)
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WATER QUALITY TECHNICAL REPORT
AND
PRELIMINARY DRAINAGE STUDY
FOR :
UNIVERSITY TOWN CENTER REVITALIZATION PROJECT
(Master Planned Development Plan) '

REVISION PAGE

July 20, 2007

This Water Quality Technical R.eport (WQTR) and Preliminary Drainage Study provides a
revision to the March 27, 2007 report titled “Water Quality Technical Report And Preliminary
Drainage Study for University Town Center Renovation Project (Master Planned Development
Permit)”. This revision is prepared in ordef-to address plan check comments received from the
City of San Diego dated 05/22/2007. ' '

Following is the plan check comment regarding drainage and water quality issues and responses

for the comments.

24. Submit a detailed preliminary drainage study consistent with the city’s drainage design
manual. The report should demonstrate that no .adverse impact would occur on downstream
drainage systems as a result of project and' if impacts are anticipated, state the measures that

must be taken to mitigate the impacits.

The report has been revised to include preliminary existing condition and proposed condition °
runoff calculations. Refer to Appendix D for existing condition runoff calculations and refer to -
Appendix E for proposed condition runoff calculations for each outfall location. As stated
throughout the report, there will be no increase in drainﬁge area to each outfall as a result of the
development. If an increase to impervious areas occurs within any of the eight (8) drainage
basins, design tools such as pervious pavement, check dams, planter boxes, or other equally

comparable methods may be used to help maintain post-project pea_k runoff and volumes equal to
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(or less than) pre-project conditions. Hence, there will be no adverse impacts to the downstream
systems. Refer to Section 5.0 - Conditions of Concern (within this'WQ'IfR) for further

discussion on no adverse impacts to downstream systems.
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WATER QUALITY TECHNICAL REPORT

AND
PRELIMINARY DRAINAGE STUDY
FOR :
UNIVERSITY TOWN CENTER REVITALIZATION PROJECT
(Master Planned Development Plan)

REVISION PAGE
March 27, 2007

This Water Quality Technical Report (WQTR) and Preliminary Drainage Study provides a
revision to the March 24, 2005 report titled “Water Quality Technical Report for University
Town Center Renovation Project (Master' Planned Development Permit)”. This revision is
prepared in order to address. plan check c;(_)mments received from the City of San Diego on

01/30/07.

Following are the plan check comments regarding drainage and water quality issues and

responses for the comments.

8. Submit a preliminary drainage study, which addresses the adequacy of the downstream
system(s) demonstrating that no adverse impacts will occur to these sysitems as an increase in

runoff from proposed development.

The proposed development will not increase the drainage area to each individual outfall. Also,
the impervious area in the proposed condition will remain same or decrease compared to existing
condition. Therefore, there will not be any increase in runoff from existing to proposed condition

to adversely impact downstream existing systems. Refer to page 2 of this report for more details.

10. If the project requires BMPs, a WQTR consistent, with City of San Diego’s Storm Water
Standards shall be submitted: The report shall include BMP maintenance schedules,

maintenance costs and the party responsible for future maintenance and associated costs. The
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report will also need to address water quality, by describing the type of pollutants which will be
generated during post-construction, the pollutants to be captured and treated by the proposed
BMPs and the quality of the resultant drainage. o

Please refer to this report for stormwater requirements applicable to the project. Sections 4.0
through 6.0 (pages 7-22) of this .rcport addresses the water quality requirements of the projects
bj describing the type of pollutants, which will be generated during post-construction, the
pollutants to be captured and treated by the proposed BMPs. Section 7 on pages 23 & 24 of this
report provides information about BMP maintenance frequencies, maintenance costs and the

party responsible for future maintenance and associated costs.

13. 18. Please submit a preliminary drainage study that is consistent with the city’s drainage

" design manual,

Please refer to Section 5, pages 11 & 12, for discussion of pre-project and post-project drainage
patterns. Also refer to.map pocket 2 for pre- and post-project drainage study maps showing
drainage areas to each of the outfall. During final engineering, more detailed hydrologic analyses

will be prepared for both pre-project and post-project conditions.

16. Review and revise page iii of WQTR to reflect the City of San Diego. Helix Environmental -
Planning is not part of the City of San Diego.

Based on the discussion in revision page dated May 19, 2003 within the report, it was unclear
that which reports were submitted to Helix Environmenta! Planning and/or the City of San
Diego. Report dated December 31, 2002 and revised report dated February 14, 2003 were first

submitted to Helix Environmental Planning, prior to the subsequent submittals to the City of San

Diego.
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18. WOTR need to be signed by registered civil engineer.
The report has been signed by the registered civil engineer.

A site visit to UTC revealed- that there are eight existing outfalls from the UTC project.
Previously, it appeared two outfall locations exis;ted in the proximity of Outfall #7, however, the
site visit showed the two systems combine pribr to discharging off-site. Hence these two 6utfalls
have been combined and named as outfall # 7 in this report. Water quality treatment calculations
have been revised to reflect this change. The previous outfall # 9 is now renamed as outfall # 8 in

this report.

Though this report addresses the overall UTC project, a separate WQTR was prepared to address .
the final engineering of UTC Retail Building V. A report titled “Water Quality Technical Report
for Westfield UTC Retail Building V”, dated January 22, 2007, prepared by Rick Engineering
Company Job Number 14166A, (City of San Diego WO# 1202_078, DWGH# 34395-D, PTS#
427276) addresses the water quality requirements and BMPs provided for this part of the ov.erall
UTC project. A cirainage study report tjtlcd “Drainage Study Report for Westfield UTC Retail
Building V”, dated January .22, 2007, prepared by Rick Enginéering Company Job Number
14166A, (City of_Slan Diego WO# 120208, DWGH# 34395-D, PTS# 427276) was also prepared to
address the di'ainage for Retail Building V. The information about Retail Building V has been
included briefly in this report for reference. Howe;/er, for detailed information about drainage

and BMPs for UTC Retail Building V, please refer to the above reports.
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WATER QUALITY TECHNICAL REPORT .

’ FOR o
UNIVERSITY TOWN CENTER RENOVATION PROJECT
(Tentative Map)

_ REVISION PAGE
* March 24, 2005

This Water Quality Technical Report .(WQTR) provides a revision to the August 5, 2004 report
titled “Water Quality Technical Report for University Town Center Renovation Project
'(Tentativc Map)”, This revision is to include an Appendix C titled “University Town Center
Preliminary Treatment Flow Calculation Table”. The additional appendix tabulates the required
treatment flow for each of the nine outfalls located thréughout the ‘project, as v»lrell as the water.

quality trea@ent capacities provided for each proposed treatment control BMP.

In addition to adding Appendlx C, minor revisions have been made throughout the text of this
report to present some of the previously included information in tabular form. The map pockets
have also been updated to reflect the most recent tentative map layout, to provide copies of the
preliminary drainage study maps for both pre- and post-p;roject condition; anci to provide an

updated site map.

Refér to the Table of Contents for updated page numbers, tables, appendices, and map pockets.
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WATER QUALITY TECHNICAL REPORT
- FOR '
UNIVERSITY TOWN CENTER RENOVATION PROJECT
(Tentative Map) ’

REVISION PAGE
August §, 2004

This Water Quality Technical Réport (WQTR) presents a revision to the May 19, 2003 report
with the title “Preliminary Water Quality Technical Report for University Town Center
Expansion Project”. -In order to reflect that this WQTR is for the Tentative Map stagé of
engineering and planning, the title of the report has b-eén changed to “Water Quality Technical
Report for Universify Town Center Renovation Project (Tentative Map).” This report has been
revised pursuant to overall site plan revisions that have occurred since the previous report was © -
prepared and submitted. The format of this WQTR has 'been changed to match the general
format currently used by Rick Engineering Company for WQTRS.
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, PRELIMINARY
WATER QUALITY TECHNICAL REPORT
| ' . FOR -
UNIVERSITY TOWN CENTER EXPANSION PROJECT

REVISION PAGE

May 19, 2003

This report was originally submitted to Dennis Marcin at Helix Environmental Planning, Inc. on
December 31, 2002 and a revised copy was submitted on February. 14, 2003. Pursuant to
comments received during a phone conversation with Dennis Marcin on February 20, 2003,
. minor changes have been included in this revised report. Additionally, the previous Storm Water
Requirements Applicability Checklist has been replaced with the most up to date version, as

provided by the City of San Diego.
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1.0 INTRODUCTION

This water quality technical report (WQTR), prepared for the Maéte_r Planned Development
Permit (MPDP), describes the permanent storm water Best Management Practices (BMPS) that
will be incorporated in order to mitigate the impacts of urban runoff due to the development of
the University Town Center (UTC) Revitalization Project. The project site is located in the City
of San Diego east of Interstate 5 at the intersection of La Jolla Village Drive and Genesee
Avenue. The project address is: 4545 La Jolla Village Drive, San Diego, CA 92122-1212. See
the Vicinity Map, located in Section 2.0 of this rebort, for the approximate location of the

project.

The project consists of an existing 75.9 acre open-air Regional/Community Retail Town Center
featuring Department Stores, Specialty Retail Shops, Entertainment Venues, and Community
Facilities. UTC has béen the Town Center for the University City and Golden Triangle since its .

origination in the late 1970’s.

Westfield at University Towne Centre (UTC) is in the community of La Jolia in the City of San
Diego in the area of .La Jolla Village Drive, Genesee Drive, Towne Centre Drive, and Nobel
Drive. The Mater Plan Development Permit project proposes the development of a maximum of
* an additional 750 000{sq ft. of commercial retail space, up to 35,000 of office use and up to 725
multi-family residential units with a possible 250 hotel rooms in addition to the dcvelopment

currently on site. The rev1tallzat10n of UTC is to occur over multiple phases.

The project is subject to the National Pollutant Discharge Elimination System (N'PDES)

requirements during construction. NPDES requ_irernents are contained in Section 402(p) of the |
federal Clean Water Act. These requirements are implemented through permits issued by the
State Water Resources Cc'mtroi Board (SWRCB) or the local California Regional Water Qﬁality
Control Board (CRWQCB) in which the projects are located, and the governing municipality
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where the projects are located (City of San Diego). These requirements are discussed in further

detail within Section 3.0 of this report.

For the purposes of water quality and quanti.ty ‘management, the proposed redevelopment of UTC |
will follow the guidelines and requirements set forth in the “Sdéw Diego Municipal Code Land |
Development Manual — Storm Water Standards: A Manual for Construction & Permanent Storm
Water Best Margagemeni Practices Requirements,” revised May 30, 2003 (herein referred to as
Storm Water Standards). A completed copy of the “Storm Water Requirements Applicability
Checklist” that is provided within the Storm Water Standards manual has been included as
Appendix A for the UTC revitalization project within this WQTR. The fedeveIOpmcnt of UTC
will improve the water quality runoﬁ' sitqatioﬁ by replacing the acres and acres of existing
exposed asphalt surface parking areas with rooftops é.nd parking decks. Replacing vehicular use
impervious surface with rooftops will help improving water quality in proposed condition. Water

quality requirements are discussed in further detail in Section 4.0 of this report.

For the purposes of water quantity management, the proposed re-development of UTC will not -
increase the overall amount Qf impervious surfaces for each basin draining to independent
downstream outfalls. ~Additionally, the overall drainage area tributary to eaclji independent
~ downstream outfall and the outfall locations will remain the same as in the existing condition.

During final engineering, this approach will be utilized in conjunction with analyzing both |
existing and proposéd flow paths to ensure that the UTC revitalization project will not increase
storm water runoff as compared to éxisting éondiﬁom. Further discussion of the hydrologié and
environmental impacts of the UTC reyitalization project are discussed-in Section 5.0 of this

report.

The development of the UTC revitalization project will"proi/ide permanent storm water BMPs to

ensure that water quality treatment is provided prior to storm water runoff discharging
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downstream of the project site. Further discussion of permanent storm water BMPs are

discussed in Section 6.0 of this report.

Maintenance conditions for the proposed permanent storm water BMPs are discussed in Section
7.0 of this WQTR. In the fuﬁre, during the final engineering process for the UTC revitalization
project, a maintenance agreement (éurrcntly referred to as a Storm Water Management and
Discharge Control Maintenance Agreem-ent (SWMDCMA)) wi]l be. prepared that will ensure the
ongoing maintenance for the permanent storm water BMPs. As part of the SWMDCMA, an
Operation and Maintenance (O&M) Plan will be prepared that describes the designated
responsible-party to manage the storm water BMPs. The party responsible for the O&M plan

will retain records of inspection and servicing of all permanent treatment control BMPs for at

least 5 years.
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2.0 VICINITY MAP
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3.0 WATERQUALITY REQUIREMENTS DURING CONSTRUCTION

s Ba.éed on the “Storm Water Requirements Applicability Checklis_t” provided in the “San Diego
Municip.al Code Land Development Manual — Storm Water Standards: A Manual for
Construction & Permanent Storm Water Best Management Pracﬁées Ret}uirements,” revised
May 30, 2003 (Storm Water Standards Manual), the project is subject to “Construction Storﬁ
Water BMP Performance Standards,” established in the Storm Water Standards Manual. The
~ “Storm Water Requirements Applicability Checklist” provided within the Storm Water
Standards Manual has been completed and is located in Appendix A of this WQTR. Sectioﬁ IV
of the Storm Water Standards Manual, “Construction. Storm Water BMP Performance
Stahd_ards,” describes the construction site management requirements that contractors must
comply with, in the City of San Diego. In addition, Section IV of the Storm Water Standards

Manual lists the performance standards that construction sites must meet, and provides a list of

erosion control,- sediment control, and materials management BMPs for réference. The Storm -

Water Standards Manual requires. that the construction BMPs be identified in the Storm Water
Pollution Prevention Plan (SWPPP) for the project (see below).

During the construction phase, the projgét is also subject to the requirements of the “Waste
Discharge Requirements (WDRS) for D_is;:harges of Storm Water Runoff Associated with
Construction Activity.” For coverage by the General Construction Permit, the project'owﬁcr is
required to submit to the SWRCB a Notice of Inte_'nt (NOI) to comply 'With the General
‘Construction Permit, and develop a Storm Water Pollution Prevention Plan (SWPPP) describing
BMPs to be used during aﬁd after construction to prevent the discharge of sediment and other
polluténts in storm water runoff from the project. As part of the SWPPP, a Storm Water '
Sampling and Analysis 'Strategy (SWSAS) must be developed for the construction site. The

SWSAS is included in the project’s SWPPP. The objectives of the SWSAS are to determine -
“;hether BMPs implemented on the construction site are: (1) preventing further impairment by

sediment in storm waters discharged directly into waters listed as impaired for sediment or silt
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[i.e., l_isted on Attachment 3 of the General Construction Permit, which identifies waters listed as
impaired for sedilﬁent, silt, or turbidity on the Clean Water Act Section 303(d) List]; and (2)

- preventing other pollutants, that are known or should be known by permittees to occur on
cons_tructioﬁ sites and that are- not visually detectable in storm water discharges, from causing or
contributing to exceedances of water quality objectives. In order to tcfminate coverage under the
General Construction Permit, the developer must submit a thice of Termination (NOT) andrla
Post-Construction Storm Water Operation and'Management Plan _(PCSWOM_P) according to
‘Section A.IO of the Genei‘al Construction Permit to the.Regiohal Water Quality Conﬁol Board
(RWQCB). The PCSWOMP requires permanent BMPs be established to prevent the discharge
of sediment or other pollutants in storm water runoff from the completed project. (Permanent
BMPs for tﬁe project are discussed in Sections 4,0, 5.0, and 6.0 of this WQTR).

As this p;oject is only at the.discretionary permitting stage of developmgnt, a SWPPP has not
been prepared for the project. -Howevér, during the final engineeriﬁg process, a SWPPP will be
prepared that will also include a SWSAS for the construction site. The SWPPP/SWSAS for the
project will provide a detailed discussion of the construction storm water BMPs. that will be
implemented. ‘

The receiving waters for the .project, the pollutants of concern, and the Hydrologic Unit
classification are discussed in more detail within Section 5.0 of this Water Quality Technical
Report. ) ' | | A
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40 WATER QUALITY REQUIREMENTS POST-CONSTRUCTION

The San Diego Final Model SUSMP (San Diego SUSMP) developed by the Copermittees and
approved by the SDRWQCB on June 12, 2002 prot.rides an implementation guide for compliance '
with the Municipal Permit. The City of San Diega later issued the “San Diego Municipal Code
Land Development Manual - Storm Water Standards,” revised May 30, 2003, which states the .
new Storm Water Standards Manual “provides inforrnation on how to comply with all of the
' City’s permanent and construction storm water BMP requirements, i'ncludtng the San Diego

SUSMP, for new development projects in the City of San Diego,” effective December 2, 2002.

For the purposes of meeting the City of San Diego SUSMP requirements, the guidelines as
defined within the Storm Water Standards manual have been followed. Based on Table 1 of the
Storm Water Standards Manual, “Standard Devclopmcnt Project & ?riority Project Storm Water
BMP Requiremcltts Matrix,” the UTC revitalization project applies to the following priority
project categories: “Attached Residential Development,” “Commercial Development greater
than 100,000 2 “Restaurants ” “Parking Lots,” and “Streets, nghways and Freeways.” The
applicable sections of Table 1 of the Storm Water Standards Manual have been reproduced
below in Table 4.1.

S
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Table 4.1 — Standard Devélopment Project & Priority Project Storm Water BMP -

Requirements Matrix

BMPs Applicable to Individual Priority Project Categories®™
o
ks o | & g 2
- = -~
; S| | 8| <3 2 g 2
1) [}
'§ - 3 ¢ 2|7 g 51§ 2
a @ . . ~—
. 2! 2 5 8lgl=z|§ | |={<|3
Site Source | ¥ | § x| €| 8| & | 8 2 2| wo| = | Treatment
: S|E 2= B2 E T 3| €53
Design | Control { = | § €| 8l @ | § 2. g 3 ¥l 5| 9] =| Contol
sl alalE|>|S € <la|2|E ,
BMPs® | BMPs® | & | 3 sl 81 ¢! & o 2| 2| .| BMPs®
Standard Projects R R [o| o |ojo|o| o | o |[o|o]|o] o
Priority Projects
Attached _
Residential R R R ' s TS
Development :
Commercial
Development
R R R|R|R R s
greater than
100,000 ft*
Restaurants R R - : R R ) S
Parking Lots R - R R
Streets, Highways ‘ ;
8 ¥ R - R S
& Freeways

R = Required: select one or more applicable and appropriate BMPs from the applicable steps in Section I1L2.A-D, or

equivalent as id_entified in Appendix C. ‘ ‘

O = Optional/ or may be required by City staff. As appropriate, applicants are encouraged tﬁ incorporate treatment control

BMPs and BMPs applic.able to individual priority project categories into the p‘roject design. City staff may require one or

more of these BMPs, where appropriate. '

8 = Select oﬁe or more applicable and appropriate treatment control BMPs from Appendix C.

{1) Refer to Section I1L.2.A. '

{2) Refer to Section I11.2.B. . ' _

(3) Priority project categories must éppiy speciﬁc storm water BMP requirerpenﬁ, where applicable. Priority projects are
subject to the requirements of all priority project categories that apply.

(4) Refer to Section I11.2.D, _

(Sf Applies if the paved area totals >5,000 square feet or with >15 parking spaces and is potentizlly exposed to urban

runoff,

Source: Storm Water Standards Manuaf, 2003.
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50 POLLUTANTS AND CONDITIONS OF CONCERN

Pollutants from the Project Area

Table 2 of the Storm Water Standards Manual, “Anticipated and Potential Pollutants Generated
by Lénd Use Type,” indicates General Pollutant Categories that are either anticipated or potential
| pollutants for specific project categoriés. The applicable sections of Table 2 of the Storm Water
‘Standards Manual have been reproduced below in Table S.1.

Table 5.1 — Anticipated and Potential Pollutants Generated By Land Use Type

General Pollutant Categories
General ' . Trash Oxygen o g Bacteria )
Project Sediment | Nutrients Il;llee:avli, 'C(?[:gao::: ds & Demanding é)rl :::e & Pesticides
Categories P Debris | Substances Yiruses
Attached
Residential X X _ o X p® p& P X
Development
Commercial .
Development | P® pi - p@ X N X | p@ p®
>100,000 f* : K . :
Restaurants ' o X X X X
Parking Lots |. P® pw X ' X pi X | Pw
Streets, : ' :
Highways, X P X X® - X P _ X
and Freeways ) ‘
X = anticipated
P = potential .
(1) A potential pollutant if landscaping exists on-site.
(2) A potential pollutant if the project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.
(5) Including solvents. .
Source: Storm Water Standards Manual, 2003.
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Based on Table 2 of the Storm Water Standards Manual, the antic_ipated and pbtential p'ollutz'mts

for the project are as follows:

Anticipated Pollutants: Sediments, Nu‘triénts,‘ Heavy Metals, Organic Compounds
(including petroleum hydrocarbons), Trash & Debris, Oxygen
Demanding Substances, Oil & Grease, Ba'cteria & Viruses, and

Pesticides

Potential Pollutants: ~ There are no potential pollutants. See below for further

information.

Based on the information above, each of the genéral pollutant categoﬁes listed 1n Table 2 of the
Storm Wai_cf Standards manual are anﬁcipated for at least one priority project cafegory
associate& with the project. There are “potential pollutants” for the project under the different |
priority .-project categories, however, each “potential pollutant” is already considered an

,¥anticipated pollutant” for the ﬁroject because of another priority project category.

While the site is not expected to generate a large volume of sédiment once buildout has been
completed and landscaping has been established, some sediment will be tracked in by cars and a
small amount may be generated on site. This sediment is defined as a pollutant, and maf also
contain attached pollutants such as hcaQy metals (anticipated for parking lots and
stréets/highwgys). The majoﬁty of anticipated and botential pollutants will be transported by

low flows that typically occur during the initial stage of a storm event. |

Pollutants of Concern in Receiving Waters

According to the SDRWQCB (Region 9) “Water Quality Control Plan for tfle Sari Diego Basin
(9)”, dated September 8, _1994, the proposed UTC revitalization project is within the Miramar
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Hydrologic Area of the Penasquitos Hydrologic Unit. The corresponding number designation is
" 906.40 (Region ‘9°, Hydrc_ilogic Unit *06’, Hydrologic Area ‘4’, Hydrologic Subarea ‘0’).

In July 2003, the USEPA approved the 2002 CWA Section 303(d) List (that was adopted by the
SWRCB on February 4, 2003) to update the previousl 1998 Clean Water Act Section 303(d) List.
Both' the existing. and proposed conditions for the project site indicate that storm water runoff
will leave the project site through several sténn drain connections to the pu.blic storm drath
system, which ultimately outfall into two tributaries to Rose Ca.hyon. The two tributaries drain
towards Rose Cmyon‘ﬁhch then flows in a southwestwardly direction where it eventually
discharges into Mission Bay. These tributaries to Rose Canyon and Rose Canyon itself are not
listed for iinpaircd water qualit_y on the 2002 CWA 303(d) List. The only water body within
Hydrologic Upit 906.40 listed for impairment on the 2002 CWA Section 303(d) L__ist is Miss-ion

¥

Bay, which is listed for the following impairments: “bacteria indicators,” “eutrophic,” and

“lead”.

Since the project site does.not discharge directly (as defined w1thm the Storm Water Standards
manual) into any of the 303(d) listed water bodies, the treatment control BMPs will be designed
to address the anticipated and potential project pollutants. For the UTC revitalization project, the
most significant ‘p-ollutants are expected to be 'sedim.ents, trash and debris, and oil and grease.

C'{;nditions of Concern

To study the impact of this redevelopment on the existing downstream storm dréin systems
waterways, peak flow rates at each of the outfall have been estimated for existing and proposed
condition. The hydrologic methodology and criteria utilized for the project has been taken from
~ the City of San Diego Drainage Design Manual. The Modified Rational Method computer
program developed by Advanced Engineering Software (AES) was used for this study because it
satisfies the City of San Diego’s design criteria. The hydrologic model is developed by cmaﬁng
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independent node-link modqls of each interior drainage basin and linking these sub-models
fogether 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.

Existing condition drainage: In the existing condition the site is close to fully paved with eight
. outfall locations along the perimeter of the sité._All of the outfall locations consist of on-site
storm drains discharging into existing storm drain systems. Existing condition rational ‘method
" output has been provided in Appendix D of this report, along with backup calculations for the
. weighted runoff coefficient. Refer to exhibit titled “Pre-Condition Drainage Study-Exhibit for
University Town Center Refvitalizaﬁpn Project (MPDP)” provided in the Map Pocket 2 of this

report for existing drainage areas to each outfall and rational method node numbers.

- Proposed condition drainage: In the proposed condition the UTC revitalization project will not

increase drainage area to each existing outfall. For most of the drainage basins the impervious
areas within the basins will remain the same in existing and proposed conditions. If an increase
to impervious areas occurs within any of the eight‘ (8) drainage basins, design tools such as
~ pervious pavement, check dams, piantér boxes, or other equally comparable methods may be
used to hel'p.maint'ain'poSt-project peak runoff rates and volumes equal to (or less ﬂlan) pre-
project conditi'on§. Furthermore, the existing cutfall locations will be utilized for tl:le proposed
storm drain system. It is expected that the proposed storm drain system will utilize.a Eombination
of exiSting and prop.o_sed “on-site” storm drain that will discharge from the project site at the
" existing outfall locations (8 existing outfalls are located along the perimeter of the rsite).
Proposed condition rational method output has been provided in Appendix E of this report. Refer
to exhibit titled “Post-Condition Drainage Study . Exhibit for Universify Town Center
Révitalization Project (MPDP)” provided in the Map Pocket 2 of this report for proposed

drainage areas to each outfall location and node numbers. .
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The overall drainage bpundary for the UTC project site will remain the same under both existing
and prdposed conditions. Based on the overall drainage b;)undary for both conditions, no
significant “off-site” drainage enters the project s.ite. Additionally, “on-site” drainage boundaries
' for proposed conditions are not expected to deviate significantly -from existing drainage
boundaries. Therefore, the drainage improvements associated with the prc;posed re-development

of UTC will have no adverse affect on downstream drainage facilities.

Future upstréam development will not provide run-on to the UTC revitalization project site and
will be subject to their own water quantity and quaiity restrictions. The development of the UTC
revitalization project site will provide permanent storm water BMPs to ensure that water quality
treatment is provided prior to storm water runoff leaving the site and discharging into the

.existing public storm drain systems.

The following section of this WQTR, Section 6.0, will discuss the permanent storm water BMPs
proposed for the UTC revitalization project. ‘
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- 6.0  PERMANENT STORM WATER BEST MANAGEMENT PRACTICES (BMPs)

In order to meet the requirements for termination of coverage under the General Construction
Permit and the San Diego SUSMP requirements, the projects will incorporate a treatment train of
non-structural and striuctural BMPs to the MEP.. The Storm Water Standards manual indicates
projects shall incorporate the following BMPs into the project design: |

- Site Design BIV[P-S
. Source Control BMPs
- BMPs for Individual Priority Project Categories (these are site design and source
éontrol)

' . Treatment Control BMPs

In general, site design, source control, and category specific BMPs are non-structural and
treatment control BMPs are structural. A more detailed description of each type of BMP is

discussed below.
Site Design

Site design BMPs are designed to maintain or reduce pre-development erosion and protect
stream habitat. The propdsed development site will provide vegetation for all areas susceptible
to erosion (minor areas of landscaping). It is currently anticipated that there will not be any
storm drain outfalls into open channels (i.e. all on-site systems tié into existing off-site .storm
drain systems) provided as part of the proposed revitalizati0n: project. As a result, the project site
will not require stabilization and/or energy dissipaters associated with these types of outfalls
and/or open channels. Landscaping areas have been included: in the design and an effort will bé,
made to utilize these landscaping areas to treat runoff from roofiops and parking lots.

Additionally, all proposed storm drain networks will be treated from structural treatment control
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facilities, which are'discﬁssed below, prior to discharging into existing public storm drain
systems. Surface parking has been minimized through the use of several multi-level parking
structures that are to be constructed throughout the site. The use of permeable surfaces such as
pervious concrete, porous asphalt; unit pav.ers, and granular materials may be considered for the
Iproposcd ‘pathways, sidewalks, pedestrian street and \}Oalkways. However, th‘er remaining
portfons of the project site is comprised of high-traffic areas, and subsequently the use of .

permeable surfaces is not practical for these other areas of the UTC revitalization project.
Source Control -

Source control BMPs are generally non-structural and are intended to reduce the quantity of
pollutants entering the storm drain system. This can be aﬁccomplishe'd By providing covered
outdoor material and trash storage areas to prevent exposure to rainfall, employing integrated i
pest management (IPM) pﬁnciples that includes miﬁiinizing the usé of pesticides -on site, -
utiliiing efﬁcien} irrigation systems to prevent runoff from landscaping, through public |
education (¢.g., storm water conveyance system stenciling and signage, and pollution prevention

literature).

Outdoor rﬁaterial storage areas have.thc potential to introduce toxic compounds, oil and grease,
heavy metals, nutrients, suspended solids, and other pollutants into the storm water conveyance
system if irr-lproperly designed. For projects that include these areas, they should be designed to
preclude run-on, prevent runoff, and provide impervious secondary containment areas to prevent
leaks, spills, and contact with direct precipitation. These design considerations will be
incorporated if the during final éngineering it is determined that the UTC revitalization project

proposes the use of outdoor areas for storage of hazardous materials.

In accordance with page 16 of the Storm Water Standards manual, any trash storage areas for the

UTC revitalization project site should be designed to meet the following requirements:
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1. “paved with an impervious surface, designed not to allow run-on from adjoining
areas, screened or walled to prevent off-site transport of trash; and
2. “contain attached lids on all trash containers that exclude rain; or

3. “contain a roof or awning to minimize direct precipitation.”

IPM inclﬁdes using peéticidcs only afier monitoring indicates a need for them and then selecting

pest control materials in a manner that minimizes risks to human health, beneficial and non-
target organisms, and the environment. These goals are realized by implementing the following:

(a) eliminating and/or reducing the need for pesticide use; and (b) distributing IPM educational

materials to future site.residcnts/tenants. More information on IPM is located at the UC Davis

website (http://www.ipm.ucdavis.cdw/'WATER/U/index.html).

Utilizing efficient irrigation systems cén: help to prevent irrigation during and after precipitation
events; limit irrigation to the specific requirements of the site; and control water iossin\the event
of malfur;ctioning sprinkler heads or lines. These benefits can be realized through the use of rain
shutoff devices, site-specific irrigation systems, and using flow reducers or shutoff valves that
are triggered by a pressure drop in the water line. These methods or some other equally
comparable and effective method shall be utilized for the UTC revitalization project site in order

to reduce irrigation water runoff.

- Public education is a preventative measure to reduce potential storm water pollution at its source.
Public education includes providing storm water conveyance system stenciling and signage. In '

accordance with page 17 of the Storm Water Standards manual, the project will incorporate the

following:
1. . Provide concrete stamping, or equivalent, of all storm water conveyance system
inlets and catch basins within the project area with prohibitive language (e.g., “No
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Dumping — I Live in <§1ame receiving water>>"), satisfactory to the City

Engineer. Stamping may also be required in Spanish. '
2. Post signs and prohibitive language and/or graphical icons, which prohibit illegal

dumping at public access points -along channels, and creeks within the project

area, trailheads, parks and building entrances.
BMPs Applicable to Individual Priority Project Categoriés

In addition to implementing site design and source control BMPs to address the pollutants of .
concern from the UTC revitalization project, site design and source control BMPs are required in
specific areas of the project. Based on the previously discussed priority project categc;ries that
apply to the UTC revitalization project, Table 1 of the Storm Water Standards manual identifies
the following project areas that specifically reiqpirc additional BMPs to be considered:

- Private Roads — “The design of private roadway drainage shall use at least one of the
following (for further guidance, see Start. at.the Source [1999]): (1) rural swale
system — street sheet flows to vegetated swale or gravel shoulder, curbs at street
corners, culverts under driveways and street crossings; (2) urban curb/swale system —
street slopes to curb, periodic swale inlets drain to vegetated swale/biofilter; or (3)
dual drainage system — first flush captured in street catch basins and discharged to

adjacent vegetated swale or gravel shoulder.”

- Dock areas — “Loading/unloading ddck areas shall include the following: (1) cover
loading dock areas, or design ‘drainage to preclude urban run-on and runoff; and (2) |
An acceptable method.of containment and pollutant removal, such as a'shut-off valve
and containment area. Direct lconnections to storm drains from depressed loading

docks (truck wells) are prohibited.”
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- Maintenance Bays —

a) “Maintenance Bays shall include at least one of the following: (1) repair /
maintenance bays shall be indoors; or, (2) designéd to preclude urban run-on
and runoff.” | . |

*  b) “Maintenance bays shall include a repair / maintenance bay drainage system
. to capture all wash water, leaks, and spills. Connect drains to a sump for
collection and ﬂispoéal. ‘Direct connection of the repair/maintenance bays to

the storm water conveyance system is prohibited.”

- Vehicle & Equipment Wash Areas — “Areas for washing/steam cleaning of vehicles

and areas for outdoor equipment/accessory washing and steam cleaning shall be: (1)
-self-contained to preclude:run-on and run-off, covered with a roof or overhang, and
equipped with a clarifier or other pretreatment facility; #nd (2) properly connected to
a sanitary sewer.” o

-

- Outdoor Processing Areas —

¢) “Outdoor processing areas shall: (1) cover or enclose areas that would be the
most signiﬁqant_source of pollutants; or, (2) slope the area toward a dead-end
sump; or, (3) discharge to the sanitary sewer system.” o
) a) “Grade or berm proc'essing area to prevent run-on from surrounding areas.”

) “Installation of storm drains in areas of equipment repair is prohibited.”

- Surface Parking Areas —

a) “Where landscaping is'proposed in surface parking areas (both covered and
uncovered), incorporate landscaped areas into the drainage desigh.”
-b)' “Overﬂoxy parking (parking in excess of the project’s minimum parking

requirements) may be constructed with‘permeable paving.
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In regards to the “private roads” listing, there is not t_anougﬁ coﬂtigudus Yegetated area
anticipated for the project to effectively treat roadway runoff through adjacent vegetated swales.
Much of the site is already impervious, and as a result, other éﬂ'ective treatment conlroi BMPs
will be provided to treat the storm water runoff. Since this WQTR addresses the conceptual
design for the project at a discretionary permitting level éf detail, it is unknown as to the exact -
number of “docks areas” that will be provided as part of the proposed revitalization project for
UTC. However, in on;der to comply with the above-mentioned requirements, each of the loading
docks will be designed according to the guidelines listed above. It is not cﬁrrently known if

LAY

“maintenance bays,” “vehicle & equipment wash areas,” and/or “outdoor pro-cessing'areas”' will
be constructed as part of the UTC project. The guidelines have-been listed above (eicerpted
from the Storm Water Standards manual) in the possipility that these areas may be included, and
will be 'mcofporated into their design as needed. Similar .t-o' the conslI;Iints for treating the
“private roads,” site constraints limited the landscaping areas to locations 01:1tsidc of th.e p:;rking
structure areas and therefore “surface parking” will be. treated through the proposed treatment
control BMPs discussed below. ' ‘ ‘ |

)

Treatment Control

Treatment control BMPs will treat, infiltrate, or filter a specified amount of runoff from the UTC

project based on tﬁe numeﬁc sizing criteria described in the Storm Water Standards (and the

Municipal Permit Order No. 2001-01). The amount of i'unoff that must be treated may be

calculated using either the volume-based criteria or flow-based criteria, depending on the type of
BMP selected to meet this requirement. The. Storm Water Standards manual provides several |
criteria for calculating treatment volume of runoff for volume-based BMPs or treatment flow for

flow-based BMPs. The following discussion of structural BMPs will describe the treatment

control BMPs that have been selected to address the p(;llutants of concern associated with thc_"
UTC revitalization project: Specific water quality treatment flow calculations for the potential
treatment control BMPs will be provided during later stages of engine.ering. |
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Structural BMPs for Treatment Controi

Stmctu;aj BMPs have been prelir.ninarily chosen pursuant to the preliminary drainage bouﬁdaries
shown on .the *Water Quality Technical Report Exhibit' for University Town Center
Revitalization Project (MPDP),” located in Map Pocket 1 of this report. C_urréntly, it is
anticipated that seven in-line storm water treatment units, two ClearWater BMP units and two
Vegetated “Dry” s.wales with filtration will be used for the structural BMPs required on the
project site. In-line storm water treatment units (with absorbent booms_.added) are mechanical
s'eparétors that physically reduce sediment, trash, debris, and oil and grease from the flow, and
pesticides that attach to sedimcnt.- In many cases, the tréattnent of oil and grease for in-line
treatment facilities occurs through the placement of oil sorbent material that ié placed within the

treatment facility.

Depending on the specific in-line treatment facility, sorbent_ni_aterial can be added in tﬁe form of
“mesh” rn'alterial or “boom” configurations. If “boom” configurations are utilized, they are
typically located within the treatment facility such that incoming flow passes through the booms,
allowing the sorbent material to absorb oil and grease until fully saturated. Visual inspections
can reveal the level of saturation and provides indication of when the sorbent material needs to
" be replaced (“Sorbent mateﬁal apiJears dark and becomes less'buoya.nt when heavily saturated
with oil, grease, and debris,” according to CDS Technologies Storm Water Pollution Control -
Technical Manual, dated July 2002). Proper disposal of used sorbent’material is required.

In-line storm water treatment units are installed after the last inlet to the storm water conveyance
system and before the system connects to the existing off-site storm drain system. In-line storm
water treatment units are flow-based BMPs. These BMPs will be incorporatcd.té meet the
requirements of the Storm Water Standards manual and will be sized using a ﬂow-bésed numeric

sizing criteria.
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The required treatment flow for the in-line storm water treatment units are calculated using flow-
based numeric sizing criteria from Table 4 of the Storm Water Standards '(also located in the
Municipal Pefmit). Calculations have been provided for treatment flow requirements for the
UTC revitalization project based on the following numeric sizing criteria: “the maximum flow
rate -of runoff produced from a rainfall intensity of 0.2 inch of rainfall per hour for each hour of a
storm event,” and are pursuant to the project iayout as shown. on the exhibit locateci in Map
Pocket 1. During the final engineering process, these calculations will be updated tc_) reflect the
ultimate post-projéct conditions of the site, The water quality treatment flow calculations have
been provided in Appendix C of this WQTR.

It was mentioned in the introduction of this report that there are several locations where existing
and proposed-storm drains leave the pr0poséd project site and tie-in to existing public storm
drain systems. The installation of in-line treatment facilities will be located within the project
boundary (property of Westfield Corporation, Inc.), and will treat the entire on-site drainaige drea
contributing to each of the storm drain systems, and will follow the last catch basin / inlet
contributing on-site runoff to the storm drain system. Each post-construciion structural BMP
- will be privately maintained and shall be the responsibili-ty of Westfield Corporation, Inc.

The complex siie and nature of the project will yield numerous area drains, roof drains, and
other forms of drainage collection that will tie-in to the proposed storm drain systems throughout
the project site. For the purposes of this preliminary report, CDS Technologies in-line treatment
units are recommended at the downstream ends of each proposed storm-drain systems (or
existing storm drain systems that are to remain following construction), prior to discharging into
the existing storm drain system located off-site (public storm drain systems). The size, material,
and alignment of the proje;:ts storm draln will be determined during final engineering. At that
time, design calculations will be re-performed in order to size the proposed in-line treatment

facilities for the required treatment capacities. Preliminary calculations and sizing has been done -
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based on the conceptual (Tentative Map) layout, and have been provided in Appendix C of this
WQTR, |

Two ClearWater BMP units and two vegetated swales are the BMPs proposed for UTC rcfail
building V locﬁted at northeast corner of the site (outfall 6). A separate drainage study report
titled “Drainage St_udy Report for Westfield UTC Retail Building V”, dated January 22, 2007,
prepared by Rick Engineering Company Job Number 14166A and a water quality technical
report titled “Water Quality Technical Report for Westfield UTC Retail Building V”, dated
Janual;y 22, 2007, prepared by Rick Engineering Company Job Number 14166A, (City of San
Diego WO# 120208, DWGH# 34395-D, PTS# 427276) have been prepared for UTC Retail
Building V. These two reports discuss the drainage and waterl quality requirements for retail
building V.-Refer to these reports for further discussion on BMPs proposed for retail building V.

It is anticipate;:l that aﬁproximately seven in-line treatment facilities along the périmeter of the
UTC property boundary, two ClearWater BMP units and two vegetated swales will be necessary
in order to provide water quality treatment for the entire UTC site. The proposed revitalization
project may not affect storm water runoff to all eight outfall locations (e.g. — the project may not
disturb any area within specific dfainage basins, therefore, the outfall would not reql}ire BMPs),
however, for the purposes of this report it has been assumed that seven outfalls (except outfall 6 -
which is addressed separately in another WQTR) will be provided with an in-line treatment
facility. During final engineering, the exact location and specific number of in-line units will be
verified. If additional outfall locations exist and/or are proposed, additional in-line treatment
control facilities will be necessary. Addi‘tionally, other manufacturers of in-line units may also be
considered during final engineering. Other manufacturers may include Vortechnics (Vortechs
Stormwater Treatment System) or Suntree Technologies (Nutrient Separating Baffle Box). Refer
to the “Water Qﬁality Technical Report for University Town Center Revitalization Project
(Tentative Map)” for the anticipated outfall locations and approximate locations of proposed
BMPs.
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For budgetary purposes, preliminary costs (for the material cost of the unit and installation)
associated with CDS Technologies in-line units are provided in the table located in the first part
of Appendix B - “Storm Water CDS Capacities and Costs”, last updated by CDS Technologies
on January 9, 2002. A summary of the approximate costs for material, installation, and annual
maintenance of the proposed CDS units is provided in Appendix B of this WQTR. If another
manufacturer of in-line storm water treatment units is selected, calculations will need to be
performed to determine size, costs, maintenance costs, and frequency of maintenance. This
WQTR prp'vides general information pursuant to the CDS Technologies in-line units only.

A variety of manufacturers provide in-line treatment control facilities, however, CDS
Technologies in-line’ units .are used as a basis for this preliminary report. Recommendations
specific to the size and required treatment capacities for each of the proposed CDS Technologies
in-line treatment units are summarized in Appendix C of this report. As stated previously, these

recommendations will be updated and provided during later stages of engineering.

Depending on the overall design capacity of the storm drain system, the CDS Technologies in-
line units may require diversion boxes in order to provide for the design storm event (e.g. the
100-year peak discharge storm event). The size and slope of pipe and amount of discharge
passing through the unit are the parameters that determine if a diversion box is required. During
final design, the desigﬁ storm discharge will be calculated and the size and slope for the
proposed storm drain systems will be designed accordingly, which will then allow calculations to
determine if a diversion bbx will be required for any or all of the CDS Technologies in-line units.
If it is determined that a diversion box is required for any or all of the CDS Technologies in-line
units currently proposed, the typical cost is an additional $4,000 to $£8,000 per CDS

Technologies in-line unit.
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7.0  ANTICIPATED MAINTENANCE CONDITION(S)
Typical Maintenance Procedures for Treatment Control BMPs _ C

The maintenance procedure for servicing in-line treatment units typically includes contracting
the maintenance cleaning/wﬁste removal through a provider of those services. In-line treatment
facility manufacturers often offer servicing for their own facilities, however, maintenance
services are also offered through a variety of other manufacturers and cleaners as well. Specific
to the CDS Technologies units, “a unit can be cleaned using a vacuum truck or a small clamshell
bucket, or a basket can be provided to fit a standard sump,” as specifiéd in the “CDS
Technologies Storm Water Pollution Control Technical Manual,” dated July 2002. If a basket is
desired, CDS Technologies should be advised so that the material and installation costs can be

adjusted accordingly.

The frequency of maintenance required is site and drainage area specific. The unit should be
inspected periodically to assure its condition to handle anticipated runoff. Initially following the
installation of new CDS Units, it is important to check that the unit is functioning properly and
measure the amount déposition occurring from specific storm events. Based on these
inspections, it may be necessary to adjust the frequency of scheduled inspections and

maintenance cleanings.

The designated responsible party (see below) shall maintain records of inspections, maintenance
cleanings, and servicing of all permanent storm water BMPs for at least 5 years (as specified on

the attached Storm Water Management and Discharge Control Maintenance Agreement).
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Anticipated Maintenance Cost of Post-Construction Structural BMPs

Specifi¢c material and installation costs pursuant to CDS Technologies units require information
related to storm drain design not yef completed. However, for budgetary purposes, preliminary
maintenance costs can be provided, as they typically do not vary significantly based on size.
Outlined within the table summary of approximate materizﬂs, installation and maintenance costs
(Appendix B), the preliminary total maintenance cost for seven CDS Tec.hnologies units is
$24,020.00 per year.. This total cost includes a cost per hour for labor (most units require
approximately 2 hours per-unit) and a waste disposal fee per maintenance service (this waste
disposal fee is based on the total volume of pollutants removed from the units). These
maintenance costs assume the CDS Technologies units will be serviced two times a year.
However, the required frequency of servicing may need to be adjusted based on pefiodic
inspections following the installation of the CDS Technologies units. These are preliminary costs
" as of July 2002 and apply to the CDS Technologies manufacturer only.

The equipment, installation and maintenance costs associated with. BMPs of UTC Retail
Building V are included in the Table in Appendix B of this report: Hdwever, for detailed
description and backup information for these BMPs, refer to WQTR for Retail Building V.

Responsible Party for Maintenance and Funding of Permanént Storm Water BMPs

The owner of the UTC revitalization project will be responsible for compliance with the NPDES
Construction permit and the San Diego ‘Municipal Code Land Development Manual — Storm
Water S-tandards (which covers cbmpliance for the San Diego SUSMP requirements for these
projects). Specifically, the owner will be responsible for during construction and post-
constructioh BMPs until the UTC broject is fully constructed. Furthermore, the owner of the -
UTC re'vitalizétion project, Westfield Corporation Incorpbrated, will assume.all responsibility for
ensuring the ongoing effectiveness and maintenance of all permanent storm water BMPs

(including all necessary funding for repair, replacement, and servicing).
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8.0 - SUMMARY

The UTC revitalization project will conform to applicable NPDES rcquirer;lents during and after
construction. During the construction phase, the project will be subject to tﬁe requiremeﬁts of
the General Construction Permit. The p_roject will meet the requirements of the Géneral
Construction Permit by implementing a sité-speciﬁc-SWI;PP and incorporating temporary BMPs
for control of sediment and non—visibl¢ pollutants. The ssite inspection requirements and site-
specific storm water sampling and analysis strategy (SWSAS) required in the SWPPP will
provide an evaluation of the effectiveness of the BMPs. Adjustments to the BMPs will be made
as necessary t0 maintain or improve effectiveness. The completed project will 'inco_rporate a
_ PCSWOMP as a requirement for termination of coverage under the General Constfuctibn Permit.
The completed project will also require an amouﬁt of runoff to be treated','i_nﬁltratéd, or filtered
based- on numeric sizing criteria established in the San Diego SUSMP and the San Diego
Municipal Code Land Development Manual — Storm Water Standards. | -

The completed project will incorporate a treatrﬂent train of non-structural and structural BMPs
that will include stenciled inlets, prohibitive signage, landscaping, in-line treatment facilities',aand
others in order-to meet the applicable requirements of the General Cons}ruction Permit and the
' VStorm Water Standards manual. The in-line storm water treatment units Vare' flow-based BMPs
~and have been sized for the project using ﬂbw—bascd numeric sizing criteria to meet the
requirements of the Storm Water Standards manual (which covers the San Diego SUSMP

requirements).

The UTC revitalization project will not increase drainage area to each existing outfall in the
proposed- condition. For most of the drainage basins the impervious areas within the basins will
remain the same in existing and proposed conditions. If an increase to impefvious areas occurs
within any of the eight (8) drainage basins, design tools such as pervious.pavement, check dams,

pla.nter boxes, or other equally comparable methods may be used to helj) maintain post-project
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peak runoff and volumes equal to (or less than) pre-project conditions. As a result, there will be

no adverse impacts to downstream storm drain systems or waterways.
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_ gt B Storm Water Requlrements
- {818) 44 S&fﬁ’&‘omoﬂ o e Appllcablllty Checkllst

ﬂtcfrvwﬂa-wbwn

Assessor Parcel N'umbor() Project Number . .
LLS"“; L!U.ou\V”.ggDr,'SMph.ch P?znzz '?:LL Numbe (for Glty U Onb')

Complete Sections 1 and 2 of the following checilt to determine your project's pamanontandcawtrudion stonnwaterbest
managemont practices requirements. Thla form mest be completed and submitted wlth your psrmit apptloauon

Sectlon 1 - Permanent Storm Water BMP Requireryents:

nawmmmmeAamammmd'Yea.yow ldpemIeu:u!:im:lmIha"PrlorliyProjec:tF'en-rnar\emtStm'm'n‘-fatarBMIF‘
" and "Standard Permanent Storm Water B Roqm'om'ofﬁmStumWawsmndaranamml "Section il
| "Permanent Storm Water. BMP Selection Procedure.® IF all anawars to Part A'are "No,” and any answers to Part B are *Yes,” your |.
mt‘;jodlsomywb]edtoﬂmsmndardPennmwnt&tonnWaterBWRequlrements lfeveryqu&sﬂonh'le'tAandeansmd

pro}acthoxenmtfmmpmmmmmwaterrequiremanm.

[ Part A: Determine Pﬂorlty Project Permanent Storm Water BMP Raqulrementa
Doesfhe project rneetihe deﬂntﬂonof one of more oﬂho pﬁorttypmjsdcategoﬂas?‘

i. Dotadwdrosid&nﬂaldwoiopmarﬁotwornmm " et YO8

‘2 -Aﬂml‘tad_rgﬂdenﬂaidevetupmntoﬁo_wmm{h S et s s e @
3. Commercial developmant greater than 100,000 square feet .. S ‘ : (D No
14 Automotive repalr ShOP m-rmerivewicen . _ : 'Vea@_
5. 'Restaurant ... : : ; — , N No
8.  Steep hiflside development gmatar than 5, 000 LTI T S ——— ‘ . ..-,'._Yea o)
7.  Projsct discharging to feceiving waters within Environmentally Sensiive AfBaS .....cu...ivwumsmrsessusssssses -Yes (No)
| 8. Parking fots greater than or equal 0 5,000 square feet or with at least 16 parking spaces; and . ;
+ potentially exposed to wrban wUnof ... S " No
18 Streets, roads, highways, andfreeWayswhichv.omdcreateanewpavedsurfwa :
‘that |8 5,000 square feet Of Greater ... sttt osees core G ssereremsrsassssrsseas et seard No
10.  Significant redevelopment over 5,000 square foet - : ' 8»«:

‘Refertothadeﬂr#ﬂonsseaﬂmmtheStonnWaterStandardsforamarr@ddeﬁnmmaofmapﬂodwprqodoatmm
Limited Exclusion: mmmmmmuﬂmmmmtmmmdpﬂmmm Parking
bfx.mwm«mmmmﬂm'pmjecbmpﬂaﬂypmjedsffanaammofmeaﬂmahmrmb
met. HaﬂmmtoP&ﬂAmﬂo'wﬂmtsPaﬂB " . ,

PartB: Dotennlna Standard Pormanant Storm Water Requlmments

FE: 3 < = = @mz:g —

1, Nawm'pervlomareaa.swhasmoﬁopa.mds paﬂdnglots.dﬂvmys pamsandaldawalks? ..... S— Nd
"2, New pervious 1andscape ereas and ITgaton BYSIEMS? ... resenessessmsi : R e 'No
3. Permanent struciures within 100 faet of eny natural watef body?. ... ' " Yes
4. Trash storage aneas? ... : ' S I s {8 NO
5. Liquid or solid materlal loading and unloadlng areas? [ —— R No
8. " Vehicle or equipment fusting, washing, OF MGINLENANCE BIBHST vvvmeevserissesessessrsussisacssirssossissasssssmsesareessines --Yes
7. Require a Ganeral NPDES Permit for Storm Water Discharges Aasociated with Industda! Acuviﬂes
(EXCOPE CONBITUCHONYT® 1ovvescrcssssacrrssssssnsinsarsssssessssesesssss s ssrs s bmss s s e et 4440 reveraersnes
| 8. Commercial or Industrial waste handling or storage, excluding typleal office or household waste?............
9. Any.grading or ground disturbance during constuction? , ............. R
10, Any new storm drains, or alteration to axisting storm dralng?.... R

*“To find out if your project ls raqulred to obtaln an Individuel Generai NPDES Pormtt for Storm Water Disd\arqas Assoclated
| with Industria! ‘Activities, visit the State Water Resources Control Board web slte at, www.swrab.ca. govlstonnwtrﬂnd&n#gl htmi

Printad on recyciad papaer., Tmmﬁﬂmbavauablalndtemaﬁvelomwhbrpmwmwﬂﬂu
Tommdﬂhdmmﬂhamﬁvabrmd.oai(019)440-544801(800)735-2929('m
Be sure (o 852 us on the WordWide Web at www.sandiego.govidevelopmant-sarvices
DB-550 (1-09)
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1. quirements.}

Section 2. Construction Storm Water EMP Requlramontn

n&nmrmmmidMCInammd'Yu. pro]ootlawb!wtto&oﬂonlvofmsumwmarsm
Manual, memaupmﬁm. mdnmtpraparoaStormWatsrPoﬂuumPrevenﬂoan
(SWPPP) It the anawer to question 1of Part C is “No,” but the answer to any of the questions s "Yes,” ymrprojad
Iswbioctto&acﬁonWofmoStomWat&rStmdmdstwal.'cmmmmn&amWater P Performance Standards,” and
must prepare a Water Pollution Control Plan (WPCP). if every avery question in Part C I8 answered “No,” ym.nrprojoctlsaxormtmm.
any construction storm water BMP requirements. HanydmeamwmmhemsﬂmmeartCm'Yos.mplem con-

. shncﬂunaﬁeprlorlﬂzdionlnPaltDbem

Part C: Detormine Construction Phase Storm Water Requiraments.
wOuldtheproJectmeat any of these oriterla during consu'ucﬂon?

1. -lathe project subject to caiﬂornla'a statewlde Generel NPDES Permit hf Storm Water Dtsdhargas Assoclated With

Construction Activities? . : trensssennsssaten ‘No
2. ' Does the project propose gradng or soll dlsturbamo? ' Crarmnsssnsrenaaene eerrereeeen s seeennenss No
a. w°utdatomwaie:ambanmmﬂhaveﬂmpotenﬂaltocontaotanypmﬂonofmecorwuuctlonma : ’
Including washing and SLEgING BTBAAT .......cmiismrsmmsiamms s mssaressssmsasssss s asisses s absasins No
4. Would the project use mﬂa tha! could negatively affect water qualﬂy it dlscharged
. fromﬂmsita(sud\as,pa{m teands’mooo)? ' @No .

Part D: Determine Construction Site Priority

lnaooorthncawlﬂwﬂwMurﬁdpalPennﬂ.ead:wmhucﬂmsﬂewﬂhwmﬂdlmatmwatuBMqudmmmmustbedea-
with a priority: high, medium or low. This priortization must be completed with this form, noted on the plans, and in- .

In the SWPPP or  indicate the project’s priotity inf one of the check boxes using the criteria below, and existing
mmmdmmmwdmmmmmmmmwmm

during at apply
_to projocts; aﬂqumweﬂmBMPﬁmmnmmustbaldenﬂﬂedmame-bymabads The construction priortty does affect
mafremmcyoflmpecuommat bycnystaﬁ See Section V.1 for more detalls on construction BMP re-
XI)nghPﬂoﬂty
a) Projac:tsw’nereﬂresﬂeisﬁt)acresormoraandgradlngwﬂlocwrdurthgmewetseason
b) Pm]actsaaaeaammandﬁbﬁmytoanhmalradwaterbodyforsodhnmﬂ(og Peﬁasq:.dtoswatamhad)

c) Pm}ochﬁacresamﬁhhmdkecﬂyadjaoenthudb&a&glngdlmcﬂyhnmstallagoonorotrmrecetvmwa-
ter within an environmantay aemlﬂvearea

d) Pro]ects active or inective, adjace«norMbutafytosensiﬂvewatarbodles o,
Elz)MedmnPﬂomy ' ' ’

a)cmmmmmmmMm.mamwmpouMnPrevmuonmm(swwp)b
- not required under the State General Consiruction Permit (Le., waimandsawwmphwnaﬂproim htemectionand
clroetm-allgmwm.mdonm,canfortmuom elc) :

b) Pennnpro}ewmmepubﬂcdg vmeregradingmxra hwmerSWPFPaarenotroqtﬂer mashslaua-
. ton of sldewalk, substantial retalning walls, ourb and gmterforanenﬂra sﬁ'eetﬂ'ontage. etc.

<) Pamﬂtpm}m private where mdhgpermﬂsareromlrod(Lo wtsovafsfeat.ﬁnsovar:ifeet)how-
. ewr.NﬁonfmtentsmOts)a SWPPPsamnotroqu

' D 3) Low Priority
a} t(}':;&h! Frojects whare minimal to no grading ocours, sueh as slgna! Iight and loop InstaI!atIons, street nght b13talta-
etc,

b) Permit projecis in the pubﬂo ﬂght-of-\vay where minimal to no gradlng occurs, such as pedestrian ramps, drivéway ad-
ditions, emall retalning walls, eto. )

<) Permil projects on prlvata property whete gradlng permtls gre not required auch as small retalnlng walls, stngie-faml!y
 homies, small tenart improvements, efc.

Name of Owner-of Agant (Please Pl . __ THe:

" Signature: . ' ' o Date:
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WATER QUALITY TECHNICAL REPORT
FOR UNIVERSITY TOWN CENTER
RENOVATION PROJECT
(Tentative Map)

J-14166

Date: 03-24-05
Revised: 03/27/07
Revised: 07/20/07

Summary of Approximate Material, Installation, and Maintenance Costs

For .
Treatment Control BMPs
Approximate |Approximate
Outfall Tvpe of BMP Material | Installation Total Cost Maintenance
Number yp : Costs ' Costs ' (Material and Cost per
Installation) ! yearz
CDS Unit Model :
1 PMSU20 15 $4600 $2,400 $7,000 $1,500
CDS Unit Model o
2 PMSU20 25 $14,700 $3,800 $18,500 $2,000
CDS Unit Model
3 PMSU20 25 $14,700 $3,800 $18,500 $2,000
CDS Unit Model
4 PMSU 30 30 $2,500 $4,500 $29,000 $2,500
CDS Unit Model
5 PMSU 20 15 $4600 $2,400 $7.000 $1,500
(3)ClearWater BMP' | g9 285 | 1,200 $11,085 $4.075.5
63 Units
(2)Vegetated “Dry” i ) i $5944.0
swales )
CDS Unit Model )
7 PMSU20 20 $10,500 $3,800 $14,300 $2,000
CDS Unit Model i
8 PSWC 40 40 $28,000 $25,500 $53,500 $2,500

1 - Costs for CDS Units: Material, Installation, and Total Costs were provided by CDS Technologies,

Inc., dated 01/09/02. See the following pages for back-up information.

2 - Maintenance Costs for CDS Units: Costs were provided by CDS Technologies, Inc. by phone on
6/25/04, for most of the above units. Costs weré provided based on a per-maintenance cleaning, and
annual costs shown above reflect 2 maintenance cleanings per year. Costs are typically based on the
volume of pollutants that each unit can handle, therefor, some approximations were used to determine
the maintenance costs of units not previously provided by CDS Technologies, Inc. ’

3-  These costs are included for reference only. For detailed description and backup for these costs, refer
to report titled, “ Water Quality Technical Report for Westfield UTC Retail Building V", dated
January 22, 2007, prepared by Rick Engineering Company Job Number 14166A, (City of San Diego
WO# 120208, DWGH 34395-D, PTS# 427276).
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Post-Project Condition Praliminary Treatment Flow Calculations

UNIVERSITY TOWN CENTER - - . -
JOB # 1

RICK ENGINEERING COMPANY { 4166A)

Water Qualty | Water Quality
Outfall Number | *Run-off Coefficient | Intensity (in/hr) | Area (acres} | Treatment, Qt Troatment . Type of BMP’
requirsd Provided
1 0.88 0.2 2.2 0.4 0.7 CDS Unit Mode! PMIU20- 15
2 0.83 0.2 7.9 1.3 1.6 CDS Unit Model PMSU20 25
3 0.92 0.2 7.2 . 1.3 1.6 CD$ Unit Model PMSU20 25
4 0.89 0.2 11.3 2.0 3.0 CDS Unit Model PMSU30_30
5 0.83 0.2 . 2.4 0.4 0.7 CDS Unit Model PMIUZ20_15
6 Refer to Water Quality Technical Report for UTC Retail Building V {J-14166A), City of San Diego WO# 120208, DWGH#
34395-D, PTS# 427276 -
7 0.80 0.2 5.7 1.0 1.1 CDS Unit Model PMSU20_20
8 0.83 0.2 33.2 5.5 6.0 CDS Unit Model PSWC40_40

* Area Weightad Coefficient
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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

Analyéis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California ‘92110
619-291-0707 Fax 619-2%1-4165

kkhkhkkkh kA krhkukwkwkwkknd 'DESCRIPTION OF STUDY #hdkddk b hkdkrhkhdbhhhbthhd
* J-14166; UTC WESTFIELD
.* 100-YR, 6-HR PRE-PROJECT RATICONAL METHOD

* BASIN 100 TO OUTFALL 1 *

****i*i*iii*i********t***i*********iii**i*ii***ii************************‘*

FILE NAME: UTC100EX.DAT
TIME/DATE OF STUDY: 17:23 07/16/2007

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE{INCH} = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TQ USE FOR FRICTION SLOPE = 0.50
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED: '
NUMBER OF [TIME, INTENSITY] DATA PAIRS = ¢
1) 5.000; 4.400
2) 10.000; 3.450

3) 15.000; 2.900
4) 20.000; 2.500
S} 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) S0.000; 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 PIPEFLCW 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)
1l 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) Comstraint = 6.0 ({(FT*FT/S) '
*GTZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

****1\-******tt***ttt******i*i*i********i**i***‘**********i*i*i****************

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21



*USER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
§.C.S. CURVE NUMBER (AMC II) = 0
" INITIAL, SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 375.50
DOWNSTREAM ELEVATICN (FEET) = 374.20
ELEVATION DIFFERENCE (FEET) = 1.30
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.299
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 1,14
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.14
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FLOW PROCESS FROM NODE 101.00 TO NCDE 102.00 IS CODE = 62
»>3>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
»>>>»5> (STREET TABLE SECTION # 2 USED)<<<<«

UPSTREAM ELEVATION{FEET) = 374.20 DOWNSTREAM ELEVATION(FEET) = 350.50
STREET LENGTH (FEET) = 660.00 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 = 1
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 Sectiocn = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: '
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 10.48
BAVERAGE FLOW VELOCITY{FEET/SEC.) = 3.59
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.13
STREET FLOW TRAVEL TIME{MIN.) = 3.06 Tc(MIN.} = 9.06
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.628
*USER SPECIFIED (SUBAREA} :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .3000
S§.C.S. CURVE NUMBER (AMC II} = 0
SUBAREA AREA(ACRES)} = 1.90 SUBAREA RUNOFF(CFS) =  6.20
TOTAL AREA(ACRES) = 2.20 PEAK FLOW RATE(CFS) = 7.34
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET)} = 0.37 HALFSTREET FLOOD WIDTH({FEET) = 13.06
FLOW VELOCITY (FEET/SEC.) = 4.10 DEPTH*VELOCITY (FT*FT/SEC.) = 1.50
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 760.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.20 TC(MIN.) = 9.06
PEAK FLOW RATE (CFS} = 7.34
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOCD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2003 Advanced Engineering Software (aes)
* Ver..l1l.5A Release Date: 01/01/2003 License ID 1261 ’

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, Califormia 922110
619-291-0707 Fax 619-291-4165

kR A KRR AR AR R A AR R ARk DESCRIPTION OF STUDY *wkdkdskdkdhhkhhhddradkhsts
* J-14166; UTC WESTFIELD

* '100-YR, 6-HR.PRE-PROJECT RATIONAL METHOD

* BASIN 200 TQO OQUTFALL 2 *

ii*ii**********t************i*i*i***********i*ti*************ii***ii*ii*i*

FILE NAME: UTC200EX.DAT
TIME/DATE OF STUDY: 08:32 07/13/2007

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH} = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.390

RATINFALL-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 DIEGQO 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 .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-cf-Curb)

2. {(Depth}*(vVelocity) Constraint = 6.0 (FT*FT/S)
*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
] OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

*******i*****i****i***'***************************I*******i*i*i***i***********

FLOW PROCESS FROM NODE  200.00 TO NODE 201.00 IS CODE = 21



>>5>>>RATIONAL METHOD INITIAI SUBAREA ANALYSIS<<c<c<< )
*[JSER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8700
§.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00
UPSTREAM ELEVATION (FEET) = 376.00
DOWNSTREAM ELEVATION (FEET) = 373.00
ELEVATION DIFFERENCE(FEET) = 3.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.871
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMCGRAPH
DEFINITION. EXTRAPOLATICN OF NCOMOGRAPH USED.

TIME OF CONCENTRATION ASSUMED AS 6-MIN.

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.21b
SUBAREA RUNOFTF (CFS) = 2.56 )
TOTAL AREA{ACRES) = 0.70 TOTAL RUNOFF (CFS) = 2.5¢6
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FLOW PROCESS FROM NODE -201.00 TO NODE 202.00 IS CODE = 51

»>>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREAR (EXISTING ELEMENT)<<<<<

I E R E T 1 F T 3 3. 3-F F F F E b R

ELEVATION DATA: UPSTREAM(FEET) = 373.00 .DOWNSTREAM (FEET) = 336.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00 CHANNEL SLOPE = 0.0638

CHANNEL BASE(FEET) = 10.00 "Zn FACTOR =  4.000

MANNING'S FACTOR = 0.016 MAXIMUM DEPTH(FEET} = 10.00 ’
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.962

*USER SPECIFIED (SUBAREA) : ’

COMMERCIAIL DEVELOPMENT RUNOFF COEFFICIENT = .8700

S.C.S8. CURVE NUMBER (AMC II) = 0 '

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 14.98

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.} = 7.42
AVERAGE FLOW DEPTH (FEET) = 0.19 TRAVEL TIME({MIN.} = 1.30

Tc{MIN.) = 7.30 X . .
SUBAREA AREA (ACRES) = 7.20 - SUBAREA RUNOFF(CFS) =  24.82
TOTAL AREA (ACRES) = 7.90 PEAK FLOW RATE (CFS) = 27.38

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
. DEPTH(FEET) = 0.27 FLOW VELOCITY (FEET/SEC.) = 9.16
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 680.00 FEET.

END OF STUDY SUMMARY: '
TOTAL AREA (ACRES) = 7.90 TC{MIN.) = 7.30

PERK FLOW RATE (CFS) = 27.38
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLCOOD 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

Wka kR A KRR NIk Kk Ekkkkkkkk k¥ % DESCRIPTION OF STUDY ®d % dk ko d k& kb &k dok koo &
* J-14166; UTC WESTFIELD *
* 100-YR, 6-HR PRE-PROJECT RATIONAL METHOD
* BASIN 300 TC OUTFALL 3
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FILE NAME: UTC300EX,DAT
TIME/DATE OF STUDY: 08:34 07/13/2007

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 IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NC. (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 (FI*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
'OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21



.*USER SPECIFIED{SUBAREA}:

* k

* &

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8700
§.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET)} = 100.00
UPSTREAM ELEVATION (FEET} = 380.10
DOWNSTREAM ELEVATION (FEET) = 379.60
ELEVATION DIFFERENCE(FEET) = 0.50
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.216
TIME OF CONCENTRATION ASSUMED AS 6-MIN.

100 'YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.210

SUBAREA RUNOFF (CFS) = 1.10
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF (CFS) = .1.10
N S 2 L R R R R R R R a2 e I T s I AR T e T S

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 31
>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<

>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«
ELEVATION DATA: UPSTREAM{FEET) = 373.60 DOWNSTREAM({FEET)} = 372.00
FLOW LENGTH({FEET) = 520.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.44

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CF3) = 1:10

PIPE TRAVEL TIME (MIN.) = 3.55 Te (MIN.) = 9,55

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 620.00 FEET.
******iii**i*********ttt***************i*iii*iiii********;&******t!**i*t**t

FLOW PROCESS FROM NODE 302.00 TC NODE 302.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.536
*USER SPECIFIED (SUBAREA) : .
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8700 o

S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREA (ACRES) = 3.30 SUBAREA RUNQFF (CFS) = 10.15
TOTAL ARERAR{ACRES} = 3.60 TOTAL RUNOFF(CFS} = 11.25

TC(MIN.) = 9.55 St
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 31

>>5»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) cc<<c

—————————— ENO BN S E S SES TS S S OONOE ST E S ST S S I R AT I E R T IR T O T d s s s e = =

ELEVATION DATA: UPSTREAM(FEET) = 372.00 DOWNSTREAM(FEET) = 360.00
FLOW LENGTH(FEET) = 530.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE I& 11.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.32 .

ESTIMATED PIPE DIAMETER({(INCH} = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 11.25 -
PIPE TRAVEL TIME(MIN.) = 0.95 Tc(MIN.} = 10.48
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 1150.00 FEET.
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FLOW PROCESS FROM NODE 303.00 TC NODE 303.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.396

*[JSER SPECIFIED (SUBAREA) : .
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC II) = 0 : )
SUBAREA AREA(ACRES) = 3.60 SUBAREAR RUNOFF (CFS) = 10.64
TOTAL AREA(ACRES) = 7.20 TOTAL RUNQFF(CFS) = 21.89

TC(MIN.) = 10.49

********i**i’*******t***i*****i******i*ii*******************;*****i**i*ii****

FLOW. PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE = 31 '

>>5>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<c<c

ELEVATION DATA: UPSTREAM(FEET) = 360.00 DOWNSTREAM(FEET) =  350.00
FLOW LENGTH (FEET) = 36.80 MANNING'S N = 0.013 :

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.) 28.16 .
ESTIMATED PIPE DIAMETER {INCH) 18.00 NUMBER OF PIPES = 1

It

PIPE-FLOW(CFS) = 21.89

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 10.52

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 = 1186.80 FEET.
END OF STUDY SUMMARY: ) .

TOTAL AREA (ACRES) = 7.20 TC(MIN.) = 10.52

PEAK FLOW RATE (CFS) = 21.89 ‘

END OF RATICNAL 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, Califormia 92110
619-291-0707 Fax 619-291-4165

dkkkHkEu kR R Rk kkkk kb khkkdkr*x DESCRIPTION OF STUDY *whdkkkkukhkdkkkkhhrkhnhin

* J-14166; UTC WESTFIELD *
* 100-YR, 6-HR PRE-PROJECT RATIONAL METHOD C
* BASIN 400 TO OUTFALL 4 *

P R R R R AR RS R R E R R R R R R E R R R RN R AR S R R RS RS RS RAE RS SRR SRR RS

FILE NAME: UTC400EX.DAT
TIME/DATE OF STUDY: 08:35 07/131/2007.

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 y
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

*UUSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

‘

HALF- CROWN TO STREET-CROSSFALL:  CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / QUT-/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 1.5Q¢ 0.0100 0.125 0.0180
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = -0.10 FEET

‘ag (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 FPIPE.*
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FLOW PROCESS FRCM NODE 400.00 TO NODE 401.00 IS CODE = 21



*JSER SPECIFIED (SUBAREA) : )

COMMERCIAL DEVELOPMENT RUNQFF COEFFICIENT = .9$500
S.C.S. CURVE NUMBER (AMC II) = .0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) =- 413.40

DOWNSTREAM ELEVATION (FEET) 403,40

ELEVATION DIFFERENCE (FEET) 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW({MIN.) = 1.253
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAFPH USED.
TIME OF CONCENTRATION ASSUMED AS 6-MIN.

([ 1}

© 100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 4.210
SUBARER RUNOFF (CFS) = 0.80 :
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS)_=' 0.80
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FLOW PROCESS FROM NCDE 401.00 TO NODE 402.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NCON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.00 DOWNSTREAM(FEET) =  353.50
FLOW LENGTH (FEET) = §10.77 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TCO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.63

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.80

PIPE TRAVEL TIME(MIN.) = ' 2.80 Tc(MIN.) = 8.80

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 710.77 FEET.
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FLOW PROCESS FROM NODE 402.00 TO NODE 402.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR).= 3.677
*USER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELQPMENT RUNOFF COEFFICIENT = .8900

S.C.S. CURVE NUMBER (AMC II) = 0

SUBAREA AREA(ACRES) = 8.20 SUBAREA RUNOFF (CFS) = 26 .84
TQTAL AREA(ACRES) = 8.40 TOTAL RUNOFF (CFS} = 27.64
TC{(MIN.) = 8.80 ‘ ;
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FLOW PROCESS FROM NODE 402.00 TC NODE 402.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY({INCH/HQUR) = 3.677

*UUSER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELQOPMENT RUNOFF COEFFICIENT = ,89500

§.C.8. CURVE NUMBER (AMC II) = o :

SUBAREA AREA (ACRES) = 2.90 SUBAREA RUNOFF(CFS) = 9.49
TOTAL AREA{ACRES) = 11.30 TOTAL RUNOFF (CFS) = 37.13
TC(MIN.) = 8.80
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FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«<
»»5»»USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<cc<<

ELEVATION DATA: UPSTREAM(FEET) =- 353.50 DOWNSTREAM{FEET) = 351.50
FLOW LENGTH(FEET) = 290.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.94

ESTIMATED PIPE DIAMETER(INCH} = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 37.13

PIPE TRAVEL TIME{MIN.) = 0.61 Tc(MIN.} = 9.41 ]

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 1000.77 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 11.30 TC(MIN.} = 9.41

PEAK FLOW RATE(CFS) = 37.13

END OF RATIONAL METHOD ANALYSIS
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RATICNAL 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
615-291-0707 Fax 619-291-4165
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* J-14166; UTC WESTFIELD : *
* 100-YR, 6-HR PRE-PROJECT RATIONAL METHOD *
* BASIN 500 TC OUTFALL 5 - *

**i********ti***********i**ii********t*************i***iii***********t****

FILE NAME: UTCS00EX.DAT )
TIME/DATE OF STUDY: 16:25 07/18/2007

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.%0
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

*UJSER 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: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/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 .67 2.00 0.0313 0.167 0.0150
2 20.0 15.0 0.020/0.020/0.020 .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)
*STIZE PIPE WITH A FLOW CAPACITY GREATER THAN
" OR EQUAL TQ THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE - 500.00 TO NODE 501.00 IS CODE = 21



*USER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .6000 '

§.C.S. CURVE NUMBER (AMC II) = ¢

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET} = 473.50 :
DOWNSTREAM ELEVATION (FEET} = 371.00

ELEVATION DIFFERENCE (FEET} = 102.50

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.923

*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITICON. EXTRAPOLATION OF NOMOGRAFH USED.
TIME OF CONCENTRATION ASSUMED AS 6-MIN.

100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 4.210
SUBAREA RUNOFF(CFS) = " 0.25
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF{CFS) = .'0.25

***************i*i*i*iiii*****ti_'*********i*****i****i*iii*********t*i*ti****

FL.OW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = ,62
>>>5>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<«<
»>»>> (STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 371.00 DOWNSTREAM ELEVATION{FEET) = 364.00
STREET LENGTH(FEET) = 370.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBRERK (FEET}) = 15.00
INSIDE STREET CROSSFALL{DECIMAL}) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL}) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

“Manning's FRICTION FACTOR for Streetflow Section(curb-to- curb) = 0.0180
Manm.ng s FRICTION FACTOR for Back- of Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
 STREET FLOW DEPTH (FEET}) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 10.13
AVERAGE FLOW VELCCITY{FEET/SEC.) = 2.56
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.79
STREET FLOW TRAVEL TIME (MIN.) = 2.41 Tc (MIN.) = 8.41
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.753
*USER SPECIFIED{SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,6000
$.C.S. CURVE NUMBER (AMC II) = o . :
SUBAREA AREA (ACRES) = 2.30 SUBAREA RUNOFF (CFS) = 5.18
TOTAL AREA(ACRES) = 2. 40 PEAK FLOW RATE(CFS) = 5.43

END OF SUBAREA STREET FLOW HYDRAULICS

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 13.17

FLOW VELOCITY (FEET/SEC.} = 2.98- DEPTH*VELOCITY(FT*FT/SEC.} = 1.10
LONGEST FLOWPATH FROM NODE 500.00 TC NODE 502.00 =~ 470.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) -
PEAK FLOW RATE (CFS) s




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 Releage 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

hhkkkdkkbkkdkhdkhktkkkxdwwkn DESCRIPTION OF STUDY vede g de gk Itk d ok ek ke ok e e e e o e e b ke

* J-14166; UTC WESTFIELD ° ‘ *
* 100-YR, 6-HR PRE-PROJECT RATIONAL METHOD *
* BASIN 700 TO OUTFALL 7 ' *
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FILE NAME: UTC700EX.DAT
TIME/DATE OF STUDY: 13:21 07/13/2007

USER SPECIFIED STORM EVENT(YEAR} = 100.00
SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL} TC 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 CRCSSFALL 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 0.01590
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-cf-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 700.00 TO NCDE 701.00 IS CODPE = 21



*

*USER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
5.C.S. CURVE NUMBER {AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 406.50

DOWNSTREAM ELEVATION(FEET) = 405.18

ELEVATION DIFFERENCE(FEET) = 1.32

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.282

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREAR RUNOFF (CFS) = 2.65
TOTAL AREA (ACRES) = 0.70  TOTAL RUNOFF (CFS) = 2.65
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FLOW PROCESE FRCM NODE 701:00 TO NODE 702.00 IS CODE = 31

»>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<§<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<

ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREAM(FEET) = 366.00
FLOW LENGTH (FEET) = 900.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.0 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.} = .- 5.14

ESTIMATED PIPE DIAMETER{INCH}) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2.65

PIPE TRAVEL TIME(MIN.) = 2.92 Tc(MIN.) = g8.92

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 702.00 = 1000.00 FEET.
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FLOW PROCESS. FROM NODE 702.00 TC NODE 702.00 IS CODE = 81

»>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<c«
100 YEAR RAINFALL INTENSITY {INCH/HOUR)} = 3.655
*UUJSER SPECIFIED (SUBAREA} :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000

5.C.5. CURVE NUMBER (AMC II) = 0

SUBAREA AREA({ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 16.45
TOTAL AREA (ACRES) = 5.70 TOTAL RUNOFF (CFS) = 19.1¢
TC{MIN.) = 8.92 T

END OF STUDY SUMMARY: : .

TOTAL AREA (ACRES) - = 5.70 TC{MIN.) = §.92

PEAK FLOW RATE (CFS} = 19.10 .

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOCOD 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 Rcad
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Hhkkkhhkkkhkhhdhhkkkdkkkddrr DESCRIPTION OF STUDY s v dr v e de ek e ok e ok 3 ok o e o ok o b o ok ok ok

* J-14166; UTC WESTFIELD : *
* 100-YR, 6-HR PRE-PROJECT RATIONAL METHOD ’
* BASIN 800 TO COUTFALL 8 *

************************************t**********************i*i**********t*

FILE NAME: UTC800EX.DAT
TIME/DATE QF STUDY: 17:01 07/16/2007

USER SPECIFIED STORM EVENT(YEAR) = 100 00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = ©.30
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} AFT) (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 800.00 TO NODE ' 801.00 IS CODE = 21



>>5>>>RATIONAL METHOD INITIAL SUBAREA. ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA) : _
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900

S.C.S. CURVE NUMBER (AMC II) = 0 ‘

INITIAL SUBAREA FLOW-LENGTH(FEET} = 100.00 .
UPSTREAM ELEVATION (FEET) = 384.00

DOWNSTREAM ELEVATION{(FEET} = 383.10

ELEVATION DIFFERENCE (FEET) = 0.%0

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.} = 3.915

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210

SUBAREA RUNOFF{CFS) = 1.50 ,

TOTAL AREA (ACRES) = 0.40  TOTAL RUNOFF{CFS) = .  1.50
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FLOW PROCESS FROM NODE - 801.00 TO NCODE 802.00 IS CODE = 62
»»>»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<F

»»>>> {STREET TABLE SECTION # 2 USED)<<<<< . '

UPSTREAM ELEVATIbN(FEET) = 383.10 DOWNSTREAM ELEVATION(FEET) = 374.00
STREET LENGTH{FEET) = 380.00 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 CRRRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) - = 0.020

‘Manning's FRICTION FACTOR for Streetflow Section(curb-te-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.66
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.38
HALFSTREET FLOOD WIDTH({FEET) = 13.64
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.42
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.29
STREET FLOW TRAVEL TIME(MIN.) = 1.85 Tc(MIN.) = 7.85
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.858 :
*USER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900

S.C.S. CURVE NUMBER (AMC II)} = 0
SUBAREA AREA (ACRES) = . 3.00 SUBAREA RUNOFF (CFS} = 10.30 i
TOTAL AREA{ACRES) = 3.40 PEAK FLOW RATE(CFS) = '11.80
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 17.04 )
FLOW VELQCITY(FEET/SEC.) = 3.95 DEPTH*VELOCITY (FT*FT/SEC.) -= 1.76
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 802.00 = 480.00. FEET.
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FLOW PROCESS FRCM NCDE 802.00 TO NODE 803.00 IS CODE = 31
5>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
»>>>>UUSING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

A ELEVATION DATA: UPSTREAM{FEET} = 366.00 DOWNSTREARM(FEET) = 362.60



FLOW LENGTH(FEET) = 680.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.34

ESTIMATED PIPE DIAMETER{INCH} = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 11.80 '

PIPE TRAVEL TIME(MIN.) = 2.12 Tc(MIN.) =  9.97

LONGEST FLOWPATH FROM NODE 800.00 TO HNODE B03.00 = 1160.00 FEET.

*ii*il****i************‘*iiii*i*ii**ii*************i*t*****************i*ii**

FLOW PROCESS FROM NODE 803.00 TC NODE 803.00 IS CODE = 81
>>3>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<cccx
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.455
*USER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUMOFF COEFFICIENT = .8900
S.C.S. CURVE NUMBER (AMC II) = 0
SUBAREA AREAR(ACRES) = 6.40 SUBAREA RUNOFF (CFS) = 19,68
TOTAL AREA (ACRES) = 9.80 TOTAL RUNOFF (CFS) = 31.48

TC (MIN.) = 9.97

*****A***i**********************************i*i*****i*********t**t*********‘**

FLOW PROCESS FROM NODE B03.00 TO NODE 803.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3,455

*JSER SPECIFIED (SUBARERA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900

$.C.S. CURVE NUMBER (AMC II} = 0

SUBAREA AREA (ACRES) = 5.30 SUBAREA RUNOFF {CFS) = 16.30
TOTAL AREA (ACRES) = 15.10 TOTBEL RUNOFF(CFS) = 47.78
TC({MIN.) = 9.97 :
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FLOW PROCESS FROM NODE 803.00 TO NODE B04.00 IS CODE = 31
»>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>»5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <c<<<<

ELEVATION DATA: UPSTREAM{FEET) = .362.60 DOWNSTREAM (FEET) = 362.20
FLOW LENGTH(FEET)} = 75.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 39,0 INCH PIPE IS 27.2 INCHES
PIPE-FLOW VELOCITY{FEET/SEC.) = 7.73

ESTIMATED PIPE DIBMETER{INCH} = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW{(CFS) = 47.78
PIPE TRAVEL TIME (MIN.) = 0.1s Tc(MIN.) = 10.14

LONGEST FLOWPATH FROM NODE 800.00 TO NODE 804.00 = 1235.00 FEET.
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FLOW PROCESS FROM NODE 804.00 TO NODE 804.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR)} = 3.435

*[JSER SPECIFIED({SUBAREA) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .85900

S.C.S. CURVE NUMBER (AMC II)} = 0

SUBAREA AREA{ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 3.67
TOTAL AREA(ACRES) = 16.30 TOTAL RUNQFF (CFS) = 51.44

TC(MIN.) = 10.14
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FLOW PROCESS FROM NODE 804.00 TC NODE 805.00 IS CODE.= 31

>>3>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 362.20 DOWNSTREABM(FEET) = 331.00
FLOW LENGTH(FEET) = 660.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.3 INCHES

PIPE-FLOW VELOCITY({(FEET/SEC.} = 17.89%

ESTIMATED PIPE DIAMETER{INCH) = °27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 51.44 . .

PIPE TRAVEL TIME (MIN.) = 0.61 Tc{MIN.}) = 10.75

LONGEST FLOWPATH FROM NODE 800.00 TO NODE 805.00 .= 1895.00 FEET.
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FLOW PROCESS FRCM NODE 805.00 TO NODE B05.00 IS CODE = B8l

100 YEAR RAINFALI, INTENSITY(INCH/HOUR) = 3.367

*USER SPECIFIED (SUBAREA} :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900
S.C.S. CURVE NUMBER. (AMC 1I) = 0 :
SUBAREAR AREA(ACRES) = 10.70 SUBAREA RUNOFF (CFS} = 32.07
TOTAL ARER{ACRES) = 27.00 TOTAL RUNOFF (CFS) = 83.51

TC{MIN.} = 10.75
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FLOW PROCESS FROM NODE 805.00 TO NODE 806.00 IS CODE = 51

»>>5>>COMPUTE TRAPEZQIDAL CHBNNEL FLOW<<<<<
535>5>>TRAVELTIME THRU.SUBAREA (EXISTING ELEMENT) <<<<«<

ELEVATION DATA: UPSTREAM(FEET)} = 331.00 DOWNSTREAM(FEET) = 269.00
CHANNEL LENGTH THRU SUBAREAR(FEET) = 1170.00 CHANNEL SLCPE = 0.0530
CHANNEL BASE(FEET} = 0.00 "Z" FACTCR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEARR RAINFALL INTENSITY (INCH/HOUR} = 3.143

*USER SPECIFIED (SUBARER) :

MULTI-UNITS DEVELOPMENT RUNCOFF COEFFICIENT = .4700

5.C.8. CURVE NUMBER (AMC II} = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = §8.089
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.54
AVERAGE FLOW DEPTH(FEET) = 2.15 TRAVEL TIME (MIN.} = 2.04

Tc(MIN.) = 12.79

SUBAREA AREA{ACRES) = 6.20 SUBAREA RUNOFF (CFS) = 9.16
TOTAL AREA(ACRES) = 33.20 PEAK FLOW RATE{CFS) = 92.67
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 2.13 FLOW VELOCITY (FEET/SEC.) = 9.64

LONGEST FLOWPATH FROM NODE B00.00 TC NODE 806.00 = 3065.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES} = 33.20 TC{MIN.} = 12.79
PEAK FLOW RATE (CFS) = 92.67

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 Scoftware (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
€19-291-0707 Fax 6€19-291-4165

222222232 22222 2222222 DESCRIPTIOﬁ OF STUDY **kktrdkddkhkhkhhhhhhkhkdsddr
* J-14166; UTC WESTFIELD * .
* 100-YR, 6-HR POST-PROJECT RATIONAL METHOD *
* BASIN 100 TO COUTFALL 1

******************ii**i*********t***********i**ii*ii*i********************

FILE NAME: UTCl00PP.DAT
TIME/DATE OF STUDY: 09:37 07/17/2007

USER SPECIFIED STORM EVENT (YEAR} = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH} = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FCOR FRICTION SLOPE = 0.30
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 METHCD

NOTE: ONLY PEARK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNTNG
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTCR

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 EQUAIL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NCDE 100.00 TO NODE 101.00 I8 CODE = 21



*USER SPECIFIED(SUBAREA) :
_COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8800

§.C.S. CURVE NUMBER (AMC II} = o

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 377.00 . :
DOWNSTREAM ELEVATION{FEET) = 375.00

ELEVATION DIFFERENCE (FEET) = 2.00

URBAN SUBAREA QVERLAND TIME OF FLOW(MIN.) = 3.143

TIME OF CONCENTRATION ASSUMED AS 6-MIN.

100 YEAR RATINFALL INTENSITY (INCH/HOUR) = 4.210
SUBAREA RUNOFF (CFS) = 1.11 :
TOTAL AREA{ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.11
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62
>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAcc<<<<

»>»»>>» (STREET TABLE SECTION # 2 USED}<cc<c

UPSTREAM ELEVATION(FEET) = 375.00° DOWNSTREAM ELEVATION(FEET) a 350.50
STREET LENGTH(FEET) = 690.00 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
QUTSIDE 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(curbk-to- curb) = - 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 4.13
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = .31

HALFSTREET FLOOD WIDTH(FEET) = 10.3¢6

AVERAGE FLOW VELOCITY{FEET/SEC.) = 3.56

: "PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.11

. STREET FLOW TRAVEL TIME (MIN.) = 3.23 Tc (MIN.) = 9.23
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.596

*UUSER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8800

§.C.8. CURVE NUMBER (AMC II) = o :
SUBAREA AREA(ACRES} = 1.90 SUBAREAR RUNOFF (CFS) = 6.01

TOTAL AREA(ACRES) = 2.20 . PEAK FLOW RATE{CFS} = 7.12
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.36 HALFSTREET FLOOD WIDTH (FEET) = 12.94

FLOW VELOCITY{FEET/SEC.) = 4.05 DEPTH*VELOCITY (FT+*FT/SEC.) = 1.47
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 780.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) e 2.20 TC(MIN.) = ] 9.23

PEAK FLOW RATE (CFS) = 7.12 ° .

1
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END OF RATIONAL METHOD ANALYSIS i



ddrk ke d ok de gk oo drdkdr ook sk o ek e dkde ok ok de e ok de ket o e e i ok ok e ok e o ok ek ok ok ok ok o e ok ok o b ek b ok ek ke R

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL i
(¢) 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

hkkkkhokhkhk ke kbt hkkkkkh bkt DESCRIPTION OF STUDY hhkskhdkrkukokkdhhdkhdkhkkidh
* J-14166; UTC WESTFIELD - *
* 100-YR, 6-HR POST-PROJECT RATIONAL METHOD *

* BASIN 200 TO OUTFALL 2 .
MRk kAR R RN Rk ke h kot k ke ke ko h ko h ek kk ke Rk hhh kA khk Ak khkhhhkdkhdhk &

FILE NAME: UTC200PP.DAT
TIME/DATE OF STUDY: 15:17 07/17/2007

USER SPECIFIED STORM EVENT(YEAR) = 100.00 .

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT COF GRADIENTS (DECIMAL) TO USE FOR FRICTICON SLOPE = 0.90
RATINFALL-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

§) 30.000; 2.000

7)  40.000; 1.700

8) 50.000; 1.500

9) 60.000; 1.300
SAN DIEGQO 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 ‘TOQ STREET-CROSSFALL: - CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / QUT-/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 6.67 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 0.225 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)
*STIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21



»>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
*USER SPECIFIED (SUBARER} :

COMMERCIAL DEVELOPMENT RUNOFF CQOEFFICIENT = .B8300
§.C.S. CURVE NUMBER (AMC II) = 0 .
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTRERM ELEVATION{FEET} = 375.00
DOWNSTREAM ELEVATION (FEET)} = 374.00
ELEVATION DIFFERENCE (FEET} = - 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.860
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) =- 4.210

SUBAREA RUNOFF{CFS) = 2.10 .
TOTAL AREA(ACRES) = 0.60 TOTAL RUNOFF (CFS) = © 2,10

*i***********i**i*******tti******************i*ii**ii************.*’***’*******

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 31
>>>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <c<<«
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ELEVATION DATA: UPSTREAM({FEET} = 341.50 DOWNSTREAM(FEET) = . 329,00
FLOW LENGTH(FEET) = 1250.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.} = 4.47
ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 2.10 ) :

PIPE TRAVEL TIME(MIN.) = 4.66 TC(MIN.) = 10.66 _
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1350.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE £ 202.00 IS CODE = 81

»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.378
*USER SPECIFIED (SUBAREA} :
CCOMMERCIAL -DEVELOPMENT RUNOFF COEFFICIENT = .8300
§.C.S. CURVE NUMBER (AMC II}) = 0
SUBAREA AREA(ACRES) = 7.30 SUBAREAR RUNOFF (CFS) = 20.47
TOTAL AREA({ACRES) = 7.90 TOTAL RUNOFF (CFS) = 22.56
TC(MIN.} = 10.66
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 7.90 TC{MIN.} = 10.66
PEAK FLOW RATE(CFS) = . 22.56 -

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 Friara Road
San Diego, California $2110
619-291-0707 Fax 619-291-4165

kkkkkkk kR oAk Rk Rk Rk *kkFkk* DESCRIPTION OF STUDY *wdkdhkhkhhkhkdhkohhdhhhkkhnk
* J-14166; UTC WESTFIELD

* 100-YR, 6-HR POST-PROJECT RATIONAL METHOD

* BASIN 300 TO OUTFALL 3 . *

N S 22 2222222 s R R R e RS R R R SRR SRR R R SRS 2R

FILE NAME: UTC300PP.DAT }
TIME/DATE OF STUDY: 09:11 07/17/2007

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: CURE GUTTER-GECMETRIES: 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 300.00 TO NODE 301.00 IS CODE = 21



*USER SPECIFIED(SUBARER) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
§.C.8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = '394.00
DOWNSTREAM ELEVATION (FEET) = 393,00
ELEVATION DIFFERENCE (FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.240
TIME QF CONCENTRATION ASSUMED AS 6-MIN.

100 YEAR RAINFALL INTENSITY {INCH/HOUR) = 4.210
SUBAREA RUNOFF (CFS) = 1.16
TOTAL AREA{ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.16
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FLOW PROCESS FROM NODE 301.00 TO NODE 303.00 IS CODE = 31

»3»>>>»COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<<<<
>35>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<

I - T -1 -t 1 - iR R R R R
ELEVATICON DATA: UPSTREAM{FEET) = . 372.00 DOWNSTREAM(FEET) = 360.00
FLOW LENGTH({FEET) = 1600.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH} INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY{(FEET/SEC.} = 3.41

ESTIMATED PIPE DIAMETER(INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 1.16 '

PIPE TRAVEL TIME (MIN.) = 7.82 Tc(MIN.) = 13.82

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 1700.00 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 81

100 YEAR RAINFALI, INTENSITY (INCH/HOUR) = 3.030
*(JSER SPECIFIED (SUBARER} : :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

§.C.S5. CURVE NUMBER (AMC II} = 0

SUBAREA AREA (ACRES) = 6.90 SUBAREA RUNOFF (CFS) = 19.23
TOTAL AREA{ACRES) = 7.20 - TOTAL RUNCFF(CFS) = 20.40
TC(MIN.} = 13.82
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FLOW PROCESS FRCOM NODE 303.00 TO NODE 304.00 IS CODE = 31

>>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUEAREA<<<<<_
»5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 360.00 DOWNSTREAM(FEET) = 350.00
FLOW LENGTH(FEET) = 36.80 MANNING'S N = 0.013 :

ESTIMATED PIPE DIAMETER (INCH) INCREASED TC 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.8 INCHES

PIPE- FLOW VELOCITY(FEET/SEC.} = 27.65

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.40 .

PIPE TRAVEL TIME(MIN.} = 0.02 Tc(MIN.) = 13.84 .
LONGEST FLOWPATH FROM NOD 300.00 TO NODE 304.00 = 1736.80 FEET.
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END OF STUDY SUMMARY: . _
TOTAL AREA (ACRES) = 7.20 TC(MIN.) = 13.84

PEAK FLOW RATE (CFS} = 20.40

END OF RATIONAL METHOD ANALYSIS



P E  E  E  ar X s RS2 SRR A SR R AR RS R R AR RS RS AL RS

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

Ak khkk kAR RER RN R NNk kk*t DESCRIPTION OF STUDY *hwdhdkrkhhhhkhdkdhdhdhddndhik

* J-14166; UTC WESTFIELD ] ) . ) *
* 100-YR, 6-HR POST-PROJECT RATIONAL METHCD
* BASIN 400 TO OUTFALL 4 ’ : *

********ii************t*****_*i**********i*ii*i**************t**!**********

FILE NAME: UTC4C0PP.DAT
TIME/DATE OF STUDY: 13:31 07/17/2007

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH} = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLCPE = 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; .90¢

2
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 20.90 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) Ceonstraint = 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 NQDE 401.00 IS CODE = 21



*UUSER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
5.C.S. CURVE NUMBER (AMC II) = 0 .
INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00 .
UPSTREAM ELEVATION(FEET) = 383.00
'DOWNSTREAM ELEVATION (FEET) = 382.00
ELEVATION DIFFERENCE (FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.} = 2.700
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.210
SUBAREA RUNOFF (CFS) = 1.20 .
"TOTAL BREA (ACRES) = 0.30  TOTAL RUNOFF (CFS) = 1.20

ii*iiii**********t*****************i**i’**i********t******t******************

FLOW PROCESS FROM NODE 401 00 TC NODE 402.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<cx<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

ELEVATION DATA: UPSTREAM(FEET) =  364.00 DOWNSTREAM (FEET) = 356.00 °
FLOW LENGTH{FEET) = 700.00 MANNING'S N = 0.013 '
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.98 .

ESTIMATED PIPE DIAMETER(INCH) = 18.00 - NUMBER OF PIPES- = 1
PIPE-FLOW{CFS) = - 1.20 :

PIPE TRAVEL TIME({MIN.) = 2.93 Tc(MIN.) = 8.93

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 800.00 FEET.
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FLOW PROCESS FROM NODE 402.00 TO NCDE 402.00 IS CCDE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.654
*USER SPECIFIED (SUBARER) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900

$.C.8. CURVE NUMBER (AMC II) = 0

SUBAREA AREA (ACRES) = 3.20 SUBAREA RUNOFF (CFS) = 10.41 “u
TOTAL AREA{ACRES) = 3.50 TOTAL RUNOFF (CFS) = 11.61
TC(MIN.) = 8.93 :
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FLOW PROCESS FROM NODE . 402.00 TO NODE 402:00 IS CODE = 81

+ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.654
*UUSER SPECIFIED (SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,8900

§.C.S. CURVE NUMBER (AMC II) = 0 : .
SUBAREA AREA{(ACRES)-= . 3.60 SUBAREA RUNOFF (CFS) = 11.71
TOTAL AREA (ACRES) = 7.10 TOTAL RUNOFF (CFS) = 23.131
TC(MIN.) = 8.93
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FLOW PROCESS FROM NODE 402,00 TO NODE = 403.00 IS CODE = 31



»>5>5>>C0OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<

»»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) cc<<c
ELEVATION DATA: UPSTREAM(FEET)} = 356.00 DOWNSTREAM(FEET) = 3581.5
FLOW LENGTH (FEET) = 550.00 MANNING'S N = 0.013°

DEPTH OF FLOW IN 27.0 INCH PIPE IS 159.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.54

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1.
PIPE-FLOW(CFS) = 23.31

PIPE TRAVEL TIME(MIN.) = 1.22 “"Tc(MIN.} = 10.14 ) .
LONGEST FLOWPATH FROM NODE 400.00 TC NODE 403.00 = 1350.00 FEET.
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FLOW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CODE = 81

>>>»>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<c<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.434 k '
*USER SPECIFIED (SUBAREA) : '
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8900

S.C.S8. CURVE NUMBER (AMC II) = 0 .
SUBAREA AREA(ACRES) = 4.20 SUBAREA RUNCFF(CFS) = 12.84

TOTAL AREA (ACRES) = 11.30 TOTAL RUNOFF(CFS) = 36.15
TC(MIN.) = 10.14

END OF STUDY SUMMARY:

. TOTAL AREA (ACRES) = 11.30 TC{MIN.) = 10.14
PERK FLOW RATE (CF8) = 36.15 ;

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGQC 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 CCMPANY
§620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Ak kkkkkhkkhkhkkhkhkdhhknktnt® DESCRIPTION OF STUDY dkwkdwrhuhkhkhhhh b hdhhddddd
* J-14166; UTC WESTFIELD

* 100-YR, '6-HR POST-PROJECT RATIONAL METHOD

* BASIN 500 TC OUTFALL 5 *
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FILE NAME: UTCS00PP.DAT :
TIME/DATE OF STUDY: 16:57 07/18/2007

USER SPECIFIED STORM EVENT (YEAR} = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.30
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; 2.3900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
B) 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)
*STIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PRCCESS FROM NODE "500.00 TO NODE 501.00 IS CODE = 21



*USER SPECIFIED (SUBAREA} :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8300
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET} = 100.00
UPSTREAM ELEVATION(FEET) = 381.00
DOWNSTREAM ELEVATION (FEET) _3g80.00 .
ELEVATION DIFFERENCE (FEET) 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = . 4.860
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF (CFS} = 1.05 ’
TOTAL AREA (ACRES) = 0.30 TQTAL RUNOCFF (CFS) = 1.05 ,
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FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51

E1-1- -1 - i i it - e b 2 e

ELEVATION DATA: UPSTREAM(FEET) = 367.50 DOWNSTREAM(FEET) = 365.25
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.0064
CHANNEL BASE{FEET) = 2.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.528

*USER SPECIFIED (SUBARRER) :
COMMERCIAL DEVELOFMENT RUNOFF COEFFICIENT = .8200

5.C.5. CURVE NUMBER (AMC II} = o

TRAVEL TIME COMPUTED USING ESTIMATED. FLOW(CFS) = 2.67

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.63

AVERAGE FLOW DEPTH(FEET) = 0.48 TRAVEL TIME(MIN.) = 3.59

Tc (MIN.) = 9.59° :
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNCFF (CFS) = 3.22
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS} = 4,27
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.61 = FLOW VELOCITY(FEET/SEC.) = 1.84

LONGEST FLOWPATH FROM NODE 500.00 TOC NODE 502.00 = 450.00 FEET.
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FLOW PROCESS FROM NODE 502.00 TO NODE 502.00° IS CODE = 81

100 YEAR RAINFALIL INTENSITY {(INCH/HOUR) = 3.528

*[JSER SPECIFIED (SUBAREA) :
COMMERCTAL DEVELOPMENT RUNOFF COEFFICIENT = .8300
$.C.S. CURVE NUMBER (AMC II) = 0©
SUBAREA AREA (ACRES) = 1.00 SUBAREA RUNOFF (CFS) = 2.93
TOTAL AREA(ACRES) = 2.40 TOTAL RUNOFF (CFS) = 7.20
TC(MIN.) = 5.59
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FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<c<

ELEVATION DATA: UPSTREAM(FEET) = 358.00 DOWNSTREAM(FEET) = 357.00



FLOW LENGTH(FEET} = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.15

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1.

PIPE-FLOW(CFS) = 7.20

PIPE TRAVEL TIME{MIN.) = 0.27 Tc(MIN.) = 5.86 _

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 503.00 = 550.00 FEET.
END OF STUDY SUMMARY: -

TOTAL AREA{ACRES} = 2.40 TC{(MIN.) = 9.86

PEAK FLOW RATE (CFS) = 7.20 )

‘END OF RATIONAL METHOD ANALYSIS
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. RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 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

Akkkkhdhkhkhkkhkhkhkdkhhkhkd DESCRIPTION OF STUDY % vk sk ks ok dr ok st ok ok ook 3 sk v ok ok o o
* J-14166; UTC WESTFIELD o . i *
* 100-YR, 6-HR POST-PROJECT RATIONAL METHOD : *
* BASTIN 700 TO OUTFALL 7
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FILE NAME: UTC700PP.DAT
TIME/DATE OF STUDY: '13:20 07/13/2007

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 DIEGQ HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED -
*USER-DEFINED STREET-SECTIONS FOR COQUPLED 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 q.0150
2 1 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, (Dépth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTRERM TRIBUTARY PIPE.*

i*‘***tit**********t**i***************************i*i***it*************i**i**

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21



*USER SPECIFIED (SUBAREA) : '
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = 9000
$.C.S5. CURVE NUMBER (AMC II) = - 0

INITIAL SUBAREA FLOW-LENGTH({(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 406.50

DOWNSTREAM ELEVATION({FEET) = 405.18
ELEVATION DIFFERENCE (FEET) = 1.32 :
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.282

TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 4.210
SUBAREA RUNOFF (CFS) = 2.65
TOTAL AREAR({ACRES} = .0.70 TOTAL RUNOFF (CFS) = 2.65

R e e Y Y22 R 22222 AR RS R RS SRR R RS SRSRRERRRRRRREEREEEDEELE RSN

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 31
>>>>>60MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA«<<<<«
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREARM(FEET) = 366.00
FLOW LENGTH(FEET) = 900.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 5.14

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 2.65
PIPE TRAVEL TIME({MIN.) = 2.92 Tc(MIN.) = 8.9%2

LONGEST FLOWPATH FROM NODE 700.00 TC NODE 702.00 = 1000.00 FEET.
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FLOW PROCESS FROM NODE 702.00 TO NODE 702.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 3.655
*USER SPECIFIED(SUBAREA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000

5.C.S. CURVE NUMBER (AMC II) = 0

SUBAREA ARER (ACRES). = 5.00 SUBAREA RUNOFF (CFS) = 16.45
TOTAL AREA(ACRES) = 5.70 TOTAL RUNOFF (CFS) = 19.10
TC(MIN.) = 8.92 - '
END QF STUDY SUMMARY:

TOTAL AREA (ACRES) = 5.70 TC(MIN.) = B.92

PEAK FLOW RATE{CFS) = 19.10

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
(¢) 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

’

khhkkkhkk AR R RNk Ak Ak hkE Nk k*k DESCRIPTION OF STUDY #wkkkdh ki kb hhhhhkbhtohnhhd
* J-1l4le66; UTC WESTFIELD

* 100-YR, 6-HR POST-PROJECT RATICNAL METHOD .
* BASIN 800 TO OUTFALL 8 *
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FILE NAME: UTCB800PP,DAT
TIME/DATE QF STUDY: 15:13 07/17/2007

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

*JSER 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
%) 60.000; 1.300 -

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*UUSER-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.~*

e Y R R 2222222222322 X222 RS RS R R 2R R R R R i st il

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 IS CODE = 21



>»>>>RATIONAL METHOD TNITIAL SUBAREA ANALYSIS<<<<<
*USER SPECIFIED (SUBAREA) : '
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9100
S.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET} = 100.00
UPSTREAM ELEVATION (FEET) = 381.00
DOWNSTREAM ELEVATION(FEET) = - 380.00
ELEVATION DIFFERENCE (FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.} = 3.420
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.210

SUBAREA RUNOFF (CFS) = 1.53
TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF (CFS)} = 1.53 -

**.***iii*******t*i***********i***i***i************_i*********i*l—*************

FLOW PROCESS FRCM NODE °~ 801.00 TO NODE 802.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<c<«

ELEVATION DATA: UPSTREAM(FEET) = 378.00 DOWNSTREAM(FEET) = 362.00
FLOW LENGTH{FEET) = 1800.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER{INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.9 INCHES
PIPE-FLOW VELOCITY{(FEET/SEC.) = 3.92 :
ESTIMATED PIPE DIAMETER (INCH) = 18B.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.53
PIPE TRAVEL TIME(MIN.) = 7.64 Tc{MIN.) = 13.64
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 802.00 = 1900.00 FEET.
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FLOW PROCESS FROM NODE 802.00 TO NCDE 802.00 IS CODE = 81 ‘
»>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWe<<<<

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.049

*USER SPECIFIED{SUBAREA) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9100
§.C.S. CURVE NUMBER (AMC TI} = 0

SUBAREAR AREA{ACRES) = 9.40 SUBAREA RUNOFF (CFS) = 26.08
TOTAL AREA(ACRES) = 9.80 TOTAL RUNOFF (CFS) = 27.61
TC(MIN.) = 13.64 : ‘ :

S L L L L2 2 2222 222222222 22X S X RS2 22 S22 R RS2 2a R2lds)

FLOW PRCOCESS FROM NODE 802.00 TO NODE 802.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.049
*USER SPECIFIED {SUBAREA]) :

COMMERCIAL DEVELOPMENT RUNOFF CCEFFICIENT = .2100

S.C.S. CURVE NUMBER (AMC II) = ¢

SUBAREA AREA(ACRES) = 5.40 SUBARER RUNOFF(CFS) = 14.98
TOTAL AREA{ACRES) = . 15.20 TOTAL RUNOQFF (CFS) = 42.60
TC(MIN.) = 13.64 :

*i*t*****i*i****************i*i*i’****t*t***i***t*******i*?**************i’*i*

FLOW PROCESS FROM NODE 802.00 TO NODE 803.00 IS CODE = 31'°



>555>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c<

>533>»USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
‘ELEVATION DATA: UPSTREAM(FEET) = 362.00 DOWNSTREAM(FEET) = 331.00
FLOW LENGTH(FEET) = .600.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.3 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 17.52 .
ESTIMATED PIPE DIAMETER{INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 42.60 )
PIPE TRAVEL TIME(MIN.) = 0.57 Tc{MIN.) = 14.22

LONGEST FLOWPATH FROM NCODE 800.00 TO NODE B03.00 = 2500.00 FEET.

: **********i*i*****t***********ii*i********************i*************i*******

FLOW PROCESS FROM NODE 803.00 TC NODE . 803.00 IS CODE = 81

B - L i P e L LR b b o e

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 2.986

* *UJUSER SPECIFIED{SUBAREA) : :

COMMERCIAL DEVELOPMENT RUNOFF COBFFICIENT = .9100

$.C.S. CURVE NUMBER (AMC II} = 0 .
SUBAREA ARERA(ACRES) = 6.00 -SUBAREA RUNOFF(CFS) = 16.31
TOTAL AREA{ACRES) = 21.20 - TOTAL RUNOFF(CFS) = 58.50
TC(MIN.} = 14.22

i*****i*********_****i*******t************iii************************iii*_ii**

FLOW PROCESS FROM NODE  803.00 TO NODE 803.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 2.986
*[JSER SPECIFIED{SUBARER)} :

COMMERCIAL DEVELOPMENT RUNOFF COQEFFICIENT = .9100

S.C.8. CURVE NUMBER (AMC II) = 0 )

SUBAREA AREA{ACRES)} = 5.80 SUBAREA RUNOFF(CFS} = 15.76
TQTAL AREA(ACRES) = 27.00 TOTAL. RUNOFF{CFS) = 74 .67

TC(MIN.) = 14.22

P 2 2 R 22222 2222222323 s s AZ 22 R R 222 SRR RS R R SR AR R R AR REREESS)

FLOW PROCESS FROM NODE 803.00 TO NCDE 806.00 IS CODE = 51
>>>5>>COMPUTE .TRAPEZOIDAL CHANNEL FLOW<<<<«<
»>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 331.00 DOWNSTREAM(FEET) = 2659.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 1170.00 CHANNEL SLOPE = 0.0530
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR)} = 2.794

*UJSER SPECIFIED{SUBAREA) :
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .4700
§.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL, TIME COMPUTED USING ESTIMATED FLOW(CFS) = 78.74

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 9.25
AVERAGE FLOW DEPTH(FEET) = 2.086 TRAVEL TIME (MIN.) = 2.11
Tc(MIN.) = 16.32

SUBAREA AREA (ACRES) = 6.20 SUBAREAR RUNCOFF (CFS) = 8.14
TOTAL AREAR{ACRES) = 33.20 PEAK FLOW RATE{(CFS} = - 82.81

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET} = 2.10 FLOW VELOCITY{FEET/SEC.) = 9.38



LONGEST FLOWPATH FROM NODE 800.00 TO NODE 806.00 = 3670.00 FEET.
END OF STUDY SUMMARY:

TOTAL ARER (ACRES) = 33.20 TC(MIN.} =
PEAK FLOW RATE({CFS) = 82.81

O=E=EE=EsSSrES OSSO EOSCSSSoS TSSO mOO=—mapAamgs=SEE=SSIoonans

END OF RATIONAL METHOD ANALYSIS
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) ™ 5620 Friars Road - . Date 07/'6/07
R I C K San Diego, CA 92110-2596 ' JobNo. . 14166
" ENGINEERING COMPANY  Tel: (619) 291.0707 ' ; Page :
e — Fax: (619) 2914165 Done By
Checked By
Weijhi%o’ Runoff  (oeHicient Calculations
Prorosen ConDiTION
¥ Basin |00
0-3 X a.45% 1-9%0:95

Cw = 2.2 '

CV“.’ = 0.9%
* ‘ B'GS;YW‘ 2 00

}.9-x0.45 + 6:0%0-95°

Cw= 53

cw=' 0.3
* Basimy 300 | [NOTET Due to longer Te in pest-project

| condition, Qpost < Qpre. , despite

| : s/ kt increase to Cw. -
Cys 25 roaSY 67xeas | T MTED Y Sroect
w = — T &T\SL;:\;C OLP0t< Obore + PrOjEC
_ - shall stove.
Cw= 092 : AC“"'Psm,covn‘A .

o = (08 (5208 (7249 = 0,05 A ft
Cx Basin 4400 CNode 4ol-403) |

1.3 xX0-45+ 9.7 x0.95

1.0

Cw=

Cw= 0.99
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R I ( : [< San Diego, CA 92110-2596
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*Cw'—“-

'Cw: O~33

\‘
.

¥ Rasim 7.0'0

O-4 x0.45+ 5.3 %0.95

Cw= =

Cw:- -9

K Basfn 300 C,No.gle,BOO.—‘BOS)

Cw=
270
Cw= 0.9

K - BUSM 300 ( Noge B05-324)

5.9 %0.-45+0.3 %0.95
62

Cw=

Cw = 047

20X 045 + 25“-07(_0-95“._

.Date 7/ ,6/ 07
Job No. V416 s
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Checked By

NOTE: To ensuve . @Ioo,pasl‘é-. @Ioo,pvc/
projeck shall dekain volume:
=0-044 f-fl
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shall stove
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To ensuve VoL, é VoLpye , project
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BM DC.(:Qnt‘IIOh volume qutulaﬁihs
_fo\r thg_

*DIAGRAM (Prc\:rﬂmar?/) '
*FREE :

ID UNIVERSITY TOWN CENTRE J-14166 '

ID JULY18, 2007 FN:B5H 100.HC1

ID 100 YEAR DETENTION FOR BASIN 500

IT 2 01JANSO 1200 200

10 3,2

. KK BSH_100.hel

KM RUN DATE 7/19/2007 .
KM RATIONAL METHOD HYDROGRAPH PROGRAM ]
KM COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY
KM 6HR RAINFALL IS .2.3 INCHES .
KM RATIONAL METHOD RUNOFF COEFFICIENT IS° 0.83
KM RATIONAL METHOD TIME OF CONCENTRATION IS 10 MIN. '
KM FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE .ADDED TO YOUR HEC-1
KM IT 2 01JANSC 1200 200
BA 0.0038 o
IN 10 0l1JAN90 1155 . .
QT 0 0.3 0.3 .0.3 0.3 0.3 0.3 0.3 0.3 0.4
.QI 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.7
QI 0.7 0.% 1 1.5 2.7 7.2 1.2 0.8 0.6 0.5
QI 0.5 0.4 0.4 0.3 0.3 0.3 0.3 0 0 ¢©
Qr ¢ o o0-0 ¢ 0 0 O
KK DETAIN
Ko 0,0,0,0,21
RS-1 STCR -1 . : )
- ] ] 1
sv 0 9l Bikntion vol vequived
SE 100 101

5]
3]



LRSS A R RS SRR Rl il bl h . (S22 T2 R AR AR AR LALALSALEE SRR s s

- . - N
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * . U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * - HYDROLOGIC ENGINEERING CENTER
- VERSTON 4.1 : * . - 6§09 SECOND STREET
L . { * DAVIS, CALIFORNIA 95616
* RUN DATE 19JULO7 TIME 10:34:15 « - . {916} 756-1104
- . »
B L 2L L L AR R A R T ST X L ! . Y L. a2 L T R R L T T Y
x A OAXNOXX J0OXX X
X X x X X xX
X XX X X
KKXXXKX  XXKX X XKKXX X
X XX X X
X XX X x X
X X OXXXXNXX XXX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECLl (JAN 73), HEC1GS, HEC1DB, AND HECILKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973 -.STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRANT? VERSION
NEW OPTTONS: DAMBREAX -OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LI

w«v FREE %%

NE

LEL O T PR NN

W ~ >

19
11
12
13
14
15
16
17
13
139
29
21

22
23
24
25
26
27
28

ID....... 1....... 2..... R T 5.0 6.
*DIAGRAM '

ID UNIVERSITY TOWN CENTRE J-14166

ID JULY18, 2007 FN:BSH_100.HC1

ID 100 YEARR DETENTICON FOR BASIN 500

IT 2 01JANSO 1200 200

IO 3 2

HEC-1 INPUT

KKBSH_100.hel

8292288538333 3

(=]
-

KK
KO

820

SE
ZZ

RUN DATE  7/13/2007

RATIOMAL METHOD HYDROGRAPH PROGRAM

COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY
6HR RAINFALL IS 2.3 TINCHES

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.83 .

RATICNAL METHOD TIME OF CONCENTRATION IS 10 MIN.

FOR THIS DATA TO RUN PROPERLY THIS TT CARD MUST BE ADDED TO YOUR HEC-1

IT 2 01JANSO 1200 200

0.0038
10 03JANZD 1155
0 0.3 0.3 0.3 .3
0.4 0.4 0.4 0.4 .5
¢.7 0.9 1 1. 2.7
0.5 0.4 0.4 0.3 0.3 0.3
0 0 0 )
DETAIN
o 0 0 21
1 STOR -1
¢ 0.044
0 5.4
100 101

o = 0O O
o W NN W

o o @ o W

o o o

PAGE

1



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPOT
LINE {V) ROUTIN3 {---»} DIVERSION OR PUMP FLOW
HO. {.) CONNECTOR {¢---} RETURN OF DIVERTED OR PUMPED FLOW

¢  BSH_100.
v
v
22 DETAIN

(***}) RUNOFF ALSO COMPUTED AT THIS LOCATION



LA AR R RS2 Rt 222 R AR R AR iRl d IS EEEET TR AR R AR R R 2 R AR AR ESER LSRR S

= - . *

> FLOOD HYDROGRAPH PACKAGE (HEC-1) * . U.5. ARMY CORPS OF ENGINEERS 4
N JUN 1998 ol . ’ * HYDROLOGIC ENGINEERING CENTER

* VERSION 4.1 e . ' * 609 SECOND- STREET

* ) * . ' L DAVIS, CALIFORNIA 95616

* RUN DATE 19JULO7 TIME 10:34:15 b ) * {516} 756-1104

" * *

I TR e e R S A R TR 2 S R 2R RS R X R 2 N b L) A2 2SR R R A R R R R R R L AR R R sl

UNIVERSITY TOWN CENTRE J-14166
JULY18, 2007 FN:B5H_100.HC1
100 YEAR DETENTION FOR BASIN 500

5 IO OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 2 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA )

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1JANI0 STARTING DATE

ITIME 1200 STARTING TIME

NQ 200 NUMBER OF HYDROGRAPH ORDINATES o
NDDATE 1JANS0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL ;03 HOURS

TOTAL TIME BARSE 6.63 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET )

FLOW CUBIC FEET PER SECOND '
STORAGE VOLUME ACRE-FEET

SURFACE AREA . ACRES

TEMPERATURE DEGREES FAHRENHRIT

ke Wwd kdw wwkk dkk kR WA R Rk hkk kwk kkk kd ok kkk hkd ANR RAd dkw AwE ko kW kR kAR AR Rk kA AWk ko waw kA Wk dd ok dw

LA S R A SRR L]

- . A
6 KK + B5SH_100. * hct
" L 4 '

errerrrieie e
- RUN DATE  7/13/2007
RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY
6HR RAINFALL IS 2.3 INCHES
RATIONAL METHOD RUNOFF COEFFICIENT IS ©.83
RATIOm METHOD TIME OF CONCENTRATION ;[S 10 MIN.



FOR THIS DATAR TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1
IT 2 Q1JANSD 1200 200

16 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 10 TIME INTERVAL IN MINUTES
JXDATE 1JANSO STARTING DATE

JXTIME 1155 STARTING TIME

SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREAR -
LA 2

rew 22 T * hw

HYDROGRAPH AT STATION B5SH_100.

PEAX FLOW  TIME ‘ MAXIMUM AVERAGE FLOW
(CF8) (HR) 6-HR 24-HR 72-HR  6.63-HR
7. 4.07 (CF3} 1. 1. 1. N
(INCHES) 1.850 1.853 1.853 ” 1.853
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = * .00 50 MI
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11200
11202
11204
11206

11208
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11212
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11216
11218
11220
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11224
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11228
11230
11232
11234
11236
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11240
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11252
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11258
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11214
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11224
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11330
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o
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STATION BSH_100C.
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1990
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LA R SRR R R R R

* = - .
22 KK *  DETAIN * !
. * « .
Rk .
23 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL :
IPLOT 2 ' PLOT CONTROL
QSCAL : 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT ‘ )
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED '
ISAV2 200 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

24 RS STORAGE ROUTING .

NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION )
RSVRIC +1.00 INITIAL CONDITION
% .00 WORKING R AND D COEFFICIENT ' :
25 SV  STORAGE . .0, .0
26 S0 DISCHARGE 0. © s,
27 SE ELEVATION 100.00  101.00
L L 24
T s w w wr : o

HYDROGRAPH AT STATION DETAIN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) {(HR} , 6-HR 24-HR 72-HR 6.63-HR
5. 4.13 (CFS) 1. 1. 1. 1.
{INCHES} 1.847 1.859 1.859 1.859
{AC-FT} 0. 0.- 0. . 0.
PEAK STORAGE TIME  MAXIMUM AVERAGE STORAGE |
(AC-FT) {HR) ‘ 6-HR 24-HR 72-HR 6.63-HR
0. 4.13° 0. 0. 0. 0.
PEAK STAGE * TIME MAXIMUM AVERAGE STAGE
(FEET) (HR} 6-HR 24-HR 72-HR 6.63-HR )

101.00 - 4.13 100.14 10.0.13 100.13 100.13

. CUMULATIVE AREA = .00 SQ MI
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.00
DAHRMN PER
11200 1.
11202 2.
11204 3.
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11208 5.
11210 6.
11212 7.
11214 8.
11216. 9.
11218 10,
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11222 12.
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11232 1a.
112316 19.
11238 20.
11240 21.
11242 22.
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OPERATION - STATION
HYDROGRAPH AT BSH_100.

ROUTED TO DPETAIN

%+ NORMAL END OF HEC-1 **+

- PERK

FLOW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERICD
PEAK 6 -HOUR 24 -HQUR 72-HOUR
4.07 1. 1. 1.
4.13 1. 1. . 1.

BASIN

.00

.00

MAX ITMUM
STAGE

101.00

TIME OF
MAX STAGE
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7/19/2007

J-14166
Comparison of Peak Runoff Rates and Drainage Areas
[ Basin# " Pre-project Post-project
Area (ac) |Q100 (cfs)] Tc (min) | Area (ac) |Q100 (cfs)| Tc {min)

100 2.2 7.3 9.1 2.2 7.1 9.2
200 7.9 27.4 7.3 7.9 226 10.7
300 - 7.2 21.9 10.5 7.2 20.4 13.8
400 11.3 371 9.4 11.3 36.2 , 101
500* 24 54 8.4 2.4 7.2 9.9
700 57 | 1941 8.9 5.7 19.1 8.9
800 33.2 92.7 12.8 33.2 §2.8 16.3

[foal ] 69.9] T [ 699]

* For Basin 500 post-project runoff will be reduced to pre-project runoff by
detaining the excess post-project runoff. Please refer to Appendix E for calculation
of volume required to detain excess runoff.

Comparison of Runoff Volume

Basin # | P6 {inches} I5re-pr0ject - Post-project
10-YR A (ac) Cw |Vol(ac-ft)] A(ac) Cw' | val (ac-ft)
100 - 152 2.2 0.90 0.25 22 0.88 0.256
200 1.52 7.9 0.87 0.87 7.9 0.83 0.83
300 1.52 7.2 0.87 0.79 72 0.92 0.84
400 1.52 11.3 - 0.89 1.27 11.3 0.89 1.27
500 1.52 24 0.60 0.18 2.4 0.83 0.25
700 1.52 5.7 0.90 0.65 5.7 0.90 0.65
800 1.52 33.2 0.81 341 | 332 0.83 3.49
NOTES:
1. Post-project Runoff Coefficients for Basins 300,500,800 are reduced to match pre-project
values by storing otherwise excess volumes, as computed by Vol,excess = C* Pg 4o, - A (se€
backup calcs in Appendix D). Excess volume within within these three basins will be stored by
utilizing design tools such as pervious pavement, checkdams, planter boxes, or other equally
comparable methods. Use of pervious pavement may offset the need for storing excess volume
if it is enough to reduce the runoff coefficient on its own (to pre-project levels).
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