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Recording requested by and when recorded mai to:

PERRIS UNION HIGH SCHOOL DISTRICT
155 East 4th Street

Perris, CA 92570

Attn: Superintendent

This document is exempr from payment of a recording fee Space above 1lis line for recorder's use

pursuant to Governmeni Code Section 6103,
SCHOOL FACILITIES FUNDING AND MITIGATION AGREEMENT
PERRIS UNION HIGH SCHOOL DISTRICT and GLOBAL INVESTMENT POOL LLC

FOR
TENTATIVE TRACT MAP 36785

THIS SCHOOL FACILITIES FUNDING AND MITIGATION AGREEMENT
("Agreement”) dated as of May 20, 2015 ("Effective Date"), is entered into by and between the
PERRIS UNION HIGH SCHOOL DISTRICT, a public school district organized and existing
under the laws of the State of California ("District"), and GLOBAL INVESTMENT POOL LLC
a Delaware limited liability company ("Developer”). District and Developer may be referred to
herein individually as a "Party," or collectively as the “Parties."

RECITALS

A Developer intends to develop approximately 170 acres of property located in
Riverside County ("County"), California, depicted on Exhibit A, with Assessor Parcel Numbers

listed below: (“Property™).

466-210-029 466-210-033 466-210-038
466-210-030 466-210-034
466-210-031 466-210-035
466-210-032 466-210-036
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B. Developer is processing entitlements with-the County for proposed Tract Map
36785, consisting of a general plan amendment, rezoning and tentative subdivision map pursuant
to which the Property is projected to be developed with approximately 523 residential units
("Project").

C. District is the fee owner of property located adjacent to the Property at the
northwestern intersection of Leon and Wickerd Roads in the unincorporated portion of Riverside
County, also depicted on Exhibit A, on which District intends to construct a new high schoof
("High School Property”).

D, The Property is located within the attendance boundaries of the District, which is
responsible for providing school facilities for students in Grades 9-12 whe reside within those
attendance boundaries.

E Development of the Property will generate additionat Grade 9-12 school students
("Project Students") which in turn will have an impact on existing facilities and the new high
school ("New High School") to be constructed on the High School Property.

F. District and Developer acknowledge and agree that while funding the school
facilities has been a shared obligation between the State and local school districts, both the
adequacy and timing of State funding is unpredictable so that the Parties are not abfe to rely upon
State funding to finance school facilities.

G. The Property is located within the boundaries of Community Facilities District
No. 92-1 of Perris Union High School District ("CFD 92-1"). In the absence of the Parties'
mutual agreement as set forth herein, District is authorized to collect special taxes as set forth in
the notice of special tax lien of CFD 92-1 which is recorded against the Property.

H. District and Developer agree that given the uncertainties of the fiming and amiount
of State funding for school facilities and given the close geographical proximity of the Project
and the New High School, it is in the Parties’ mutual best interests to enter into this Agreement to
provide a local source of funding and improvements for the High Schoot Property that may be in
excess of the statutory amount Developer would otherwise be required 1o provide.

L Developer’s performance of this Agreement is intended to constitute complete
mitigation of the impact of the development of the Properiy upon District in liew of any special
taxes of CFD 92-1 and any fees which the District might impose in connection with such
development pursuant to Education Code Section 17620 or Government Code Sections 65970 et
seq. and 65995 et seq. or any other present or future faw.

I Developer and District desire to enter into this Agreement to set forth Developer’s
obligations to mitigate the effects on the District of its development of the Property within the
boundaries of the District and to set forth the corresponding obligations of District.

00628-00 100760517 § 2



NOW, THEREFORE, the Parties agree as follows:
AGREEMENT
1. Recitals.

The foregoing recitals are true and correct.
2. Definitions.

Capitalized terms used in this Agreement shall have the meanings set forth as follows
unless such terms are defined elsewhere herein or the context requires otherwise:

"Act" means the Mello-Roos Community Facilities Act of 1982, as amended
(Government Code Section 53311, et seq.).

"Assessor’s Parcel” means a lot or parcel of land designated on an Assessor’s Parcel Map
with an assigned Assessor’s Parcel Number.

"Assessor’s Parcel Map" means an official map of the Assessor of the County
designating parcels by Assessor’s Parcel Number.

"Assessor’s Parcel Number" means the number assigned to an Assessor’s Parcel by the
County for the purpose of identification.

"Building Square Feet' means square footage of assessable internal living space
exclusive of garages or other structures not used for living space in a Unit, as determined by
reference to the building permit application for such Assessor Parcel.

"Certificate of Compliance" means (i) a certificate issued by the District pursuant to
Education Code Section 17620(b) acknowledging the fact that the recipient has complied with all
requirements of the District for the payment of statutory school fees/alternative school facility
fees/mitigation payments or (ii} a certificate issued by the District acknowledging that adequate
provisions have been made for school facilities.

"CFD 92-1" means Community Facilities District No. 92-1 of the Perris Union High
School District.

"Commercial/Industrial Development” means any non-residential property including, but
not limited to, any hotel, inn, motel, tourist home, or other lodging for which the maximum term
of occupancy for guests does not exceed thirty days, but not including any residential hotel, gs
defined in paragraph (1) of subdivision (b) of section 50519 of the Health and Safety Code, nor
any facility used exclusively for religious purposes that is thereby exempt from property taxation
under the laws of California, any facility used exclusively as a private full-time day school as
described in Section 48222 of the Education Code, or any facility that is owned and occupied by
one or more agencies of federal, state, or local government.

"Community Facilities District' or "CFD" means a community facilities district
authorized to finance public facilities that is formed by the District or other Public Agency
pursuant to the provisions of the Act encompassing all or any portion of the Property.

"County" means the County of Riverside.
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“Developer” means Global Investment Pool, LLC, a Delaware limited liability company,
its successor and assigns.

"Effective Date" means the date this Agrecment has been fully executed and approved by
the District's governing board.

"Mitigation Payment" means Five Thousand Nine Hundred Fifty Dollars (35,950) per
Unit for all Units less than 4,000 Building Square Feet; and $1.69 per Building Square Foot for
each Unit that is 4,000 Building Square Feet or larger ("Mitigation Peyment"}. The Mitigation
Payment shall increase by 2% each January 1, beginning January 1, 2021,

"Project Students” mean Grades 9-12 students enrolled in the District and residing within
the Property.

“Public Agency" means the County, any city or other public agency, the boundaries of
which include all or any portion of the Property.

"PUHSD CFD 92-1 Special Tax Lien" means the Notice of Special Tax Lien, originally
recorded January 25, 1993, in the County of Riverside, California as document number 28785,
cancelled by that Notice of Cancellation of Special Tax Lien, recorded Jenuary 23, 1995 in the
County of Riverside, California as document pumber (19882, and the Supplemental Notice of
Special Tax Lien, recorded December 14, 1994, in the County of Riverside, California as
document number 466806.

"Superintendent” means the Superintendent of the District, or his designee,
“Unit” means a separate single family detached dwelling unit constructed on a subdivided
Assessor's Parcel within the Properiy.“

3. Mitigation of School Facilities Lmpacts.

3.1 Pwpose and Covenants. The purpose of this Agreement is to set forth the Parties’
mutual obligations, including Developer’s agreement to fund school facilities needed as a result
of its development of the Project and the corresponding obligations of District relating to
devclopment of the Project.

3.2 Fuffillment of Obligations. By entering into this Agreement and complying with
its terms, Developer shall be deemed to have fulfilled its obligation to assist in funding school
facilities to house the Project Students resulting from development of the Property. In
consideration of Developer’s obligations provided for in this Agreemernt, District agrees to fulfill
its obligations as described in Section 6 below,

33 Agreement Unaffected By Changes iv Law, District and Developer agree that
each Party has negotiated in good faith to reach accord on this Agreement, and as such, the
Agreement is a [egally binding contract between the Parties, enforceable in accordance with its
terms. Developer and District agree that to the maximum extent permitted by law, this
Agreement shall not be affected, modified, or annulled by any subsequent change in local, state
or federal law.

4. Developer Obligations Prior te Receipt of Certifleate_of Compfiance. In order for
Developer to obtain a Certificate of Compliance for a Unit within the Project, Developer must

O0628-00100/76051 7.5 4



have completed the following pre-conditions, as described in more detail below: (i} Section 4.1
Timely Payment of Mitigation Payments, (ii} Section 4.2 Completion of Developer
Improvements and (iii) Scction 4.3 Payment of Fees for Commercial/Industrial Development, if
applicable.

4.1 Timely Payment of Mitigation Payments.

4.1.1 Cancellation of CFD 92-1 Special Tax. Not fater than 30 days after the
District receives notice that all of the following conditions have been met, the District shall
record the necessary documents in the official records of the County of Riverside, California to
cancel the CFD 92-1 Special Tax Lien for each Assessor’s Parcel that is part of the Property.

(@) No building permit has previously been issued for the Assessor’s
Parcel and therefore the Assessor’s Parcel is not yet subject to the CFD 92-1 “Annual Special
Tax” (as defined in the Rate And Method Of Apportionment OFf Special Tax for CFD 92-1);

(b) This Agreement has been recorded against the Property in the official
records of the County pursuant to Section 7.15 and has not terminated pursuant to Section 7.17,

(¢) One or more final subdivision maps, for a total of no fewer than fifty
(50) Units within the Project is recorded;

(®) Developer has deposited with the District an amount equal to
Mitigation Payments for no fewer than twenty (20} Units within the Project. As a result of such
deposit, Developer shall receive a credit against the Mitigation Payments due for twenty (20)
Units.

A it_of n.. Payiner Upon Developer's request for a
Certificate of Completion for any Assessor's Parcel, so long as the CFD 92-1 Special Tax Lien
applicable to the Assessor’s Parcel has been cancelied, Developer shall pay to District the then
applicable Mitigation Payment for each Assessor’s Parcel as part of its obligations to obtain a
Certificate of Compliance.

, Completion ol Developer Improvements, Developer, at its sole expense, shall
have completed construction of or posted & bond, if required, for the following improvements for
the benefit of the District, collectively, the “Developer Improvements”;

421 Sewer Facilities. Sewer facilities for the New High Schoél in accordance
with plans approved by Eastern Municipal Water District to a point of connection designated by
District and Developer (currently anticipated to be approximately 150' north of the intersection
of Wickerd Road and Brandon Lane at the westerly edge of the school site) with the final

e Ak -
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43  Payment of Fees_for CommercialIndustrial Development. Upon Developer's

request for a Certificate of Compliance for any Commercial/Industrial Development within the
Property, Developer shall pay to District the then current statutory fees per square foot pursuant
to Education Code Section 17620 and Government Code Section 65995.

5. Other Development Bsswes
5.1

5.1.1 Reimbursement. In the event Developer constructs improvements to or
within Wickerd Road prior to District's completion of such imprevements, Developer shali be
reimbursed by the District within thirty (30} days of completion for actual construction costs
related only to that portion of Wickerd Road from Leon Road to Brandon Lane that the District
is required to improve a5 a condition of the County of Riverside Transportation Department.

3.1.2 Scope of Work. The Developer's specific scope of work shell be limited to
(2) pavement from the north curb face fo south curb face/edge of pavement; (b) necessary
engineered grading fo daylight with existing topography, and (c) any drainage facilitics
determined necessary for the High School Property.

5.1.3 District's Obligations. If Developer constructs the portion of Wickerd Road
from Leen Road to Brandon Lanc, the District shall provide to Developer the following for that
portion: a} all approved improvement plans (including temporary drainege structures), b)
necessary right of way/easements, ¢} drainage acceptance/flow concentration letters, and d)
bonding, if required by the County.

52  Entry Requirements. In the event that construction of the improvements
discussed in this Agreement requires entry onto and work on District property, Developer shall
obtain 2 right of entry permit on a form mutually agreed to by the Parties requiring Developer to
indemnify and hold harmless the District for any claims, loss or injury resulting from such
construction on District property, in addition to maintaining appropriate levels of insurance
naming the District as an "Additional Insured.”

5.3 Reciprocal Easements. Developer and District shall, in good faith, provide each
other with necessary ecasements and/or drainege acceptance letter(s) for amy improvements
adjacent to shared property lines between the Project and the High School Property.

6. District Obligations,

6.1  So long as Developer is not in breach of this Agreement, District herehy
covenants the following as to the Project:

6.1.1 District'’s governing board shall include Tanguage in its resolution

00628-00100/760517.5 6



approving this Agreement stating that Developer has fully mitigated for any potential Project
impacts to District facilities, that the District will not seek any additional mitigation for the
Project, that the District supports the Project and will cooperate with Developer to obtain
approvals from the County.

6.1.2 Except for the Mitigation Payments, District will not exercise any power
or authority (under Section 17620 of the California Education Code or any other provision of
applicable current or future law) to levy a fee, charge, dedication, or other form of requirement
against any Unit or any development undertaken within the boundaries of the Property for the
purpose of funding or financing any school facilities.

6.1.4 District will not require the County or any other governmental entity to
exercise, or cooperate with the County or any other governmental entity in the exercise of, the
power under Title 7, Division 1, Chapter 4.7 of the California Government Code (commencing
with Section 65970) or any other provision of applicable current or future law, to require the
dedication of land, the payment of fees in lieu thereof, or both, or any other exaction or
requirement for classroom or related facilities as a condition to the approval of a Unit or any
development within the boundaries of the Property.

6.1.5 District will not sponsor or require the formation of a CFD, assessment
district or similar district which includes the Project, without the written consent of Developer,
which consent may be given or withheld in Developer’s sole discretion.

6.2 District acknowledges that compliance with terms in this Agreement makes
adequate provision for the school facilities needed to house the Project Students. By execution
of this Agreement, the Superintendent is authorized to execute a document from time to time, if
requested by Developer, indicating that this Agreement has been approved by the District, that
performance of this Agreement by Developer mitigates the school facilities impacts of the
development of the Property and that Developer, as of the time of execution of such document,
has performed its obligations as set forth in this Agreement.

6.3  If Developer requests the District to (i) form a CFD for the Project and/or (ii)
enter into a Joint Community Facilities Agreement in connection with a CFD being formed by
another Public Agency for the Project for the purpose of funding the Mitigation Payments, the
District will make reasonable efforts to cooperate.

7. Miscellaneous.

7.1 Successors and Assigns. All of the covenants, stipulations, promises, and
agreements contained in this Agreement by or on behalf of, or for the benefit of, either of the
Parties, shall bind or inure to the benefit of the successors and assigns of the respective Parties.
Nothing in this Agreement shall in any way limit the right or ability of Developer to transfer,
assign, encumber, hypothecate or in any way convey any interest of Developer in the Property
without the consent of the District provided that transferee assumes all obligations of Developer
under this Agreement. District agrees to thereafier look solely to the transferee for performance
of Developer's obligations under this Agreement.

0062800 100/760517.5 7



7.2  Amendment. This Agreement may not be amended except in writing by
Developer and District, duly exccuted by their authorized agents. Developer and District
recognize that it may be necessary to make revisions to this Agreement, clarify its terms or
provide additional detail in order to implement its terms after execution by the Parties.
Therefore, District delegates to the Superintendent the authority to approve amendments to this
Agreement that do not substantially affect the terms contained herein and fo approve
implementation agreements with Developer that implement or clarify the terms contained herein,
Amendments to this Agreement that do substantialty modify the terms contained herein must be
approved by the Board of Education of the District.

73 Entire Agreement. 'This Agreement supersedes and cancels any and all other
agreements, either ofal or written, between the Pasties with respect to the subject matier herein,
Each Party to this Agreement acknowledges that no representation by any Party which is not
embodied herein or in any other agreement, statement, or promise not contained in this
Agreement shall be valid and binding. The Parties hereto agree to act in a manner that will not
frustrate the purposes of this Agreement,

74 Attomney Fees. in the event of any action of proceeding brought by either Party
against the other under this Agreement, the prevailing party shall be entitled to recover its
reasonable attorney fees, costs and expenses incurred in such action or proceeding. In addition
to the foregoing, the prevailing party shall be entitled to its reasonable attorney fees and costs
and expenses incurred in any post-judgment proceedings to collect or enforce the judgment.
This provision is separate and several and shall survive the merger of this Agreement into any
Judgment on this Agrcement,

75  Execution. This Agrcement may be executed in several counterparts, each of
which shall be an original and ali of which shall constifute but one and the same agreement.

7.6  Netices. All correspondence, nofices or certificates required by this Agreement
shalt be sufficiently given and served if delivered by hand directly to the individuals named
betow or sent by United States first-class maii postage prepaid, with return receipt requested, and
addressed as follows:

if to Developer: Global Investment Pool, LLC
Atiention: Joseph Rivani, Principal
3470 Wilshire Boulevard, Suite 1020
Los Angeles, CA 90010

With a copy to: Best Best & Krieger LLP
3390 University Avenue, Sth Floor
Riverside, CA 92501
Attention: Michelle Ouellette

If to District: Perris Union High School District

155 East 4th Street
Perris, CA, 92570

00628-00100/760517.5 3



Attention: Superintendent

With a copy to: Perris Union High School District
155 East 4th Street
Perris, CA, 92570
Attention: Asst. Superintendent, Business
Services

With a copy to: Fagen Friedman & Fulfrost LLP
1525 Faraday Avenue Suite #300
Carlsbad, CA 92008
Attention: Kathleen J. McKee

Either Party may change its mailing address at any time by giving written notice of such change
to the other Party in the manner provided herein. All notices under this Agreement shall be
deemed given, received, made, or communicated on the date personal delivery is effected or, if
mail, on the delivery date or attempted delivery date shown on the return receipt.

7.7  Exhibits. The Exhibits attached hereto are deemed incorporated into this
Agreement in their entirety by reference.

78  Time. Time is of the essence in this Agreement for each and every term,
provision and condition for which time is a factor.

79  Remedies Cumulative. No remedy or election hereunder shall be deemed
exclusive but shall, wherever possible, be cumulative with all other remedies at law or in equity.
The waiver or failure to enforce any provision of this Agreement shall not operate as a waiver of
any future breach of such provision or of any other provision hereof.

7.10  Construction, The Parties acknowledge and agree that each has been given the
opportunity to review this Agreement with legal counsel independently, and/or has the requisite
experience and sophistication to understand, interpret, and agree to the particular language of
these provisions. In the event of an ambiguity in or dispute regarding the interpretation of same,
the interpretation of this Agreement shall not be resolved by any rule of interpretation providing
for interpretation against the party who causes the uncertainty to exist or against the drafisman.

7.11  Chojce of Law. This Agreement has been negotiated and executed in the State of
California and shall be governed and construed by the laws of that state without regard to the
conflicts of laws principles.

7.12  Captions. The captions, headings, and titles to the various atticles and paragraphs
of this Agreement are not a part of this Agreement, are for convenience and identification only,
and shall have no effect upon the construction or interpretation of any part hereof,

00623-00100/760517.5 9



7.13  No Third Party Benefit. This Agreement is by and between the parties named
herein, and unless expressly provided in the foregoing provisions no third party shall be
benefited hereby. This Agreement may not be enforced by anyone other than a party hereto or a
successor to such party who has acquired his/her/its interest in a way permitted by the above
provisions.

7.14  Force Majeure. The obligations of any Party under this Agreement and all
deadlines by which any Party’s obligations must be performed, shall be excused or extended for
a period of time equal to any prevention, delay or stoppage in performance which is attributable
to any strike, lock-out or other labor or industrial disturbance, civil disturbance, act of a public
enemy, war, riot, sabotage, blockade, embargo, lightning, earthquake, fire, storm, hurricane,
tornado, flood or explosion.

7.15 Recording the Mitigation Agreement. Within 30 days of District's receipt of

notice from Developer (or Developer’s successor) that Developer is the legal owner of the
Property, District shall cause this Agreement to be recorded in the official records of the County.

7.16 Binding. Developer acknowledges that District's support of the Project is in
consideration of the terms contained in this Agreement. Therefore, this Agreement shall be
recorded in the County Recorder's Office and shall bind and inure to Developer's successors and
assigns; provided, however, that individual purchasers of Units shall not be deemed SUCCESSOTs
and assigns of the Developer.

7.17  Termination. This Agreement shall automatically terminate ten years after the
Effective Date unless all of the conditions listed below have been met within that ten year period:

7.17.1 This Agreement is recorded against the Property in the official records of
the County;

7.17.2 One or more final subdivision maps, for a total of no fewer than fifty (50)
Units within the Project is recorded; and,

7.17.3 Developer has deposited with the District an amount equal to Mitigation
Payments for no fewer than twenty (20) Units within the Project. As a result of such deposit,
Developer shall receive a credit against the Mitigation Payments due for twenty (20) Units.

7.18 Governing Board Approval. This Agreement is subject to the approval or
ratification of the District's Board of Trustees.

[Signatures on following page)
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7 IN WITNESS WHEREOF, the Parties have exccuted this Agreement as of the dates set
forth below.

DISTRICT
PERRIS UNION HIGH SCHOOL DISTRICT

Date:  S/17/1¢ ' i}
Name: _pdck hiusleirke
Title: Tu"c—_wmﬁﬁa”"’

DEVELOPER
GLOBAL INVESTMENT POOL LLC

Dute: 5128 [2015 mg@gE@V\—ﬂ_kaﬁ Vi

Mame: JOSEPH RIVANI
Title: _MANAGEL

Name:
Title:

00628-00 100FT60517.5 11



EXHIEIT A
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LEGAL DESCRIPTION
Real property In the City of , County of Riverside, State of Califernia, described as follows:;

PARCEL 1: (APN: 466-210-029, 466-210-030, 466-210-031, 466-210-032, 466-210-033, 466-210-
034, 466-210-035 AND 466-210-036)

PARCELS 1 THROUGH 8, INCLUSIVE, AND LETTERED LOTS "A" THROUGH "T", INCLUSIVE OF
PARCEL MAP NO. 18607, IN THE COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, AS PER MAP
RECORDED IN BOOK 113 PAGES 52 AND 53 OF PARCEL MAPS, IN THE OFFICE OF THE COUNTY

RECORDER OF SAID COUNTY.

PARCEL 2: (APN: 466-210-038)

PARCEL B OF LOT LINE ADJUSTMENT NO. 5355 RECORDED JANUARY 11, 2010 AS INSTRUMENT
NO. 2010-0010216 OF OFFICIAL RECORDS, DESCRIBED AS FOLLOWS:

THOSE PORTIONS OF PARCEL 2 AND LOT “L" OF PARCEL MAP NO. 10277, IN THE COUNTY OF
RIVERSIDE, STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 46, PAGE 8 OF PARCEL
MAPS, IN THE OFFICE OF THE COUNTY RECORDER OF SAID COUNTY, LYING WEST OF A LINE
THAT 1S PARALLEL WITH AND DISTANT 527.39 FEET, AS MEASURED AT RIGHT ANGLES TO THE

WEST LINE OF SAID PARCEL 2,

First American Tibde
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Dawson, Brett

From: Joe Castaneda <joe@jlcengineering.com>
Sent: Tuesday, June 14, 2016 11:34 AM

To: Jilleen Ferris

Subject: Fwd: La Ventana - Final Revision to COA
Attachments: image001.gif

Joe Castaneda

Principal

JLC Engineering & Consulting
951.304-9552 '

Sent from I-Phone

Begin forwarded message:

From: "Larry R. Markham" <Irm@markhamdmg.com>

Date: June 10, 2016 at 5:16:14 PM PDT

To: Joseph Rivani <JRivani@GIDLLCO.COM>, "Alhadeff, Samuel" <Sam uei.AIhadeff@lewisbrisbois.com>,
Joe Castaneda <joe@ijlcengineering.com>

Subject: RE: La Ventana - Final Revision to COA

THX

From: Joseph Rivani [mailto:JRivani@GIDLLCO.COM]

Sent: Friday, June 10, 2016 5:01 PM
To: Aihadeff, Samuel; Joe Castaneda; Larry R. Markham
Subject: RE: La Ventana - Final Revision to COA

Consider it approvad.

Respectfully,
Joseph Rivani

Global Investment & Development, LLC
3470 Wilshire Blvd, Suite 1020

Los Angeies, CA 90010

Tel; 213.365.0005

Cell: 213.369.9600

Fax: 213.365.0405

From: Alhadeff, Samuel @ailto:SamueI.Alhadeff@Iewisbrisbois.com]

Sent: Friday, June 10, 2016 10:15 AM

To: 'Joe Castaneda’ <joe@jlcengineering.com>; Larry R. Markham <Irm@markhamdmg.com>
Cc: Joseph Rivani <JRivani@GIDLLCO.COM>

Subject: RE: La Ventana - Final Revision to COA




;1 951.304.2568 - Fax

JI.C Engineering & Consuiting Inc.
36263 Calle de Lobo
Murrieta, CA 42562




May 24, 2016

Joseph Rivani
Giobal Investment & Development, LLC
3470 Wilshire Blvd., Suite 1020

Los Angeles, CA 90010

Subject: Drainage Acceptance by KGK Riverside Properties, LLC

TM 36785/APN 466-210-029 to 036 & 038

Dear Mr. Rivani,

The civil engineer retained by KGK, Larry Markham, MDMG, Inc. has reviewed the
following documents provided by Joe Castaneda, JLC Engineering & Consulting
inc., submitted on behalf of Tentative Tract Map 36785 prepared for the applicant
Joseph Rivani, Global Investment & Development, LLC.

1. Pre Project Condition
Site Hydrology Map
Exhibit A, TM 36785

2. Post Project Condition

Offsite Hydrology Map



Exhibit B-1, TM 36785
3. Post Project Condition
Onsite Hydrology Map

Exhibit B-2, TM 36785

4. Post Project Flow Rate Exhibit

5. Rational Hydrofogy Studies — TM 36785 All 100 year Storm Event Hydrology
Calculations

Post Project — Onsite Area A
Post Project — Onsite Area B
Post Project — Onsite Area C
Post Project — Onsite Area D
Post Project — Onsite Area E
Pre Project — Onsite Area F

Post Project — Offsite Area F
Post Project — Onsite Area Q
Post Project — Onsite Area T

= R O I N I -

6. Line 1 Storm Drain Outlet
Proposed Access and Easement

Figure A-1 — Alternative #1

7. JLC email dated 4/6/16, 6:13am to Larry Markham, copied to J. Rivani.



The civil engineer for KGK finds the preliminary exhibits and hydrology
calculations acceptable for the purpose of tentative tract approval and to be
subject to the review and approval of the final hydrology and hydraulic
calculations to be approved to the Riverside County Transportation Department
(RCTD) and Riverside County Flood Control and Water Conservation District
(RCFCWCD) and the civil engineer for KGK.

The civil engineer for KGK finds that Alternative #1 of the JLC email of 4/6/186,
6:13am acceptable as depicted. Alternative #2 depicted in the same JLC email is
not acceptable. This acceptance is for the preliminary design of the Line 1 Storm
Drain and is to be subject to final approval of the Line 1 Storm Drain improvement
plans by RCTD and RCFCWCD and the civil engineer for KGK.

The Alternative #1 design shall be accepted for maintenance by RCFCWCD upon
completion of construction.

KGK shall dedicate the south half width right of way for Wickerd Road to the
County of Riverside to provide for the construction of the Line 1 Storm Drain. The
dedication documents shall be prepared by Rivani, JVRL 220 or their successors in
interest at no cost to KGK. KGK shall also provide for RCFCWCD maintenance
access easements needed to maintain the Line 1 Storm Drain.

The dedication and easements shall be provided upon approval of the hydrology
and hydraulic calculations and improvement pians for the Line 1 Storm Drain, by
RCTD and RCFCWCD and the civil engineer for KGK.

This drainage acceptance shall be reflected within the Conditions of Approval for
TM 36785 and/or any my subsequent or superseding approvals for this subject
drainage area.



Rivani, JVRL 220 LLC or their successors in interest shall endorse and support any
land us application proposed by KGK or their successors in interest that is similar

in nature to the TM 36785.

This drainage acceptance shall be memorialized by means of a covenant recorded
on the Rivani JVRL 220 LLC property, recorded in favor of KGK recorded prior to
approval by Board of Supervisors.

Cc:  Russell Williams, RCTD

Henry Olivo, RCFCWCD

Attachments: ftems 1. through 7.
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Post-Project Flow Rate

| oOffsite Node 610-611 | 156 |
Offsite Node 609 27.3
Offsite Node 607 | 12.8
~ OffsiteNode604 | 2.9

1 Offsite Node 602-605 | 22 -

~ OnsieNode 405 | 283
Onsite Node 2004 5.2
Onsite Node 513 42,9
OnsiteNode 602 | 12.8
Onsite Node 317 38.3
Onsite Node 225 44.1
Onsitenode 118 | 426
Onsite Node 1709 | 25
__Total Post-Project | 297.3




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, {¢) 1989 - 2005 Version 7.1
Ratlonal Hydrology Study Date 06/11/15 File:ARAPON100.out

TRACT MAP 36785

POST-PROJEZ” OM-3ITE HYDROLUGY FOR AREA A

100-¥EAR S3TORM EVENT

FILENAME : ARAPONIOO RRV

i = o Al A g - 0 L A e e i ey

sraeraves Hydrology Study Control Information #**#*#**#¥x+

English (in-1b) Units used in input data file

T o o ek i e

Program Licenge Serial Number 6269

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1878 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0,500{In,)
100 year, 1 hour precipitation = 1.500(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hr)

5lope cof intensity duration curve = 0.5500

-+%&?*+}+%4t%+4#+$+#++¢f++#§++++++&#+$++%+¥++++t#%$4&%+§¥++ﬁ+++f+++&$4%
Process from Puinty/Station 101.000 to Point/Station 102.000
**** INITIAL AREA EVALUATION *+%+

Initial area flow distance = 997.000(Ft.)

Top (of initial area) elevation = 1465.800(Ft.)

Bottom {of initial area) elevation = 1454.100{Ft.)

Difference in elevation = 15.700(Ft.)

Slope = 0.01575 si{percent}= 1.57

TC = k{(0.390)*[{length"3)/(elevation change)}]*0.2

Initial area time of concentration = 14.161 min,

Rainfall intensity = 3.319(In/Br) for a 100.06 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.835

Decimal fraction soll group A = 0.000

Decimal fraction seil group B = 0.000

Decimal fraction seil group C = 0.730

Decimal fraction soil gromp D = 0.210

RI index for soil{aMC 2) = 70.30

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 8.726{CF5)

Total initial stream area = 3.150(Ac.)

Pervious area fraction = 0.500

L e S e i L B W SISO S U SN W SRR
Process from Point/Station 102.000 to Point/Station 105.000
*¥*** PIPEFLOW TRAVEL TIME (Program estimated size) **=*#

Upstream point/station elevation = 1453100 (FL.j
Downstream point/station elevation = 1445,000(Ft.)
Pipe length = 47.00(Ft.) Manning’s N = 0.013



No, of pipes = 1 Reguired pipe flow = 8.726(CFS)
Hearest computed pipe diameter = 12.00{In.}
Calculated individual pipe flow = 8.726{CFS)
Normal flow depth in pipe = 6.63(In.)

Flow top width inside pipe = 11.93(In.)

Critical depth could not be calculszted.

Pipe flow velocity = 19.61(Ft/s)

Travel time through pipe = 0.04 min.

Time of concentration (TC) = 14.20 min.

+++++++++++++++++++++%+$%+$*++*f%+‘1;:l{{:”1?l‘€:;b?‘:++i::t:%}sé b+
Process from Point/Station 102.000 to Point/Statien 105.000
*#%** CONFLUENCE QF MAIN STREAMS #*#+*#

The follcwing data inside Main Stream L5 T1sted:
In Main Stream number: 1

Stream flow area = 3.150(Be.d
Runoff from this stream = 8.7Z26(CTF8)
Time of concentration = 14.20 mirn.
Rainfall intensity = 3.314(In/Ex)

Program is now starting with Main Stream No. 2

AR SRR AR e S el S L E S T S SO N A PRI S NI PO
Frocess from Point/Station 103.000 to Point/Station 104.¢00
**%% TINITIAL, AREA EVALUATION *%+*x

Initial area flow distance = 601.006({Ft.)

Top {of initial area) elevation = 1465.700(Ft.}

Bottom {of initial area) elevation = 1458.300(Ft.)

Difference in elevation = 7.40C(Ft.)

Slope = 0.01231 s({percent)= 1.23

TC = &{0.390)*[{length"3}/(elevation change)]*0.2

Initial area time of concentration =  12.149 min.

Rzinfall intensity = 3.611({In/Hr) for a 100.0 year storm

USER INPUT of so0il data for subarea
Runoff Coefficient = .836

Decimal fraction soil group A = 0.000

Decimal fraction sc¢il group B = 0.000

Decimal fractior soil group C = 1,000

Decimal fraction soil group D = §.000

RI index for soil{(AMC 2} = §69.00

Pervious area fraction = (.500; Impervious fraction = 0.500
Initial subarea runoff = 5.705(CF8)

Total initial stream area = 1.890{Ac.)

Pervious area fraction = 0.500

++++++++++++++++++++++++++++++f}4f++%+}+f+&+§f§§f++¥&f{+++{%++++f+}+++
Process from Point/Station 104,000 Lo Peoint/Station 105,000
***% DPIPEFLOW TRAVEL TIME (Program estimated size) #*x*x*

Upstream point/station elevation = 1455.300(FC.)
Dowvnstream point/station elevation = 1445.000(Ft.)
Pipe length = 47.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow =~ 5.705(CF3}
Nearest computed pipe diameter = 2.00(In.)
Calculated individual pipe fiow = 5.705(CFS)
Normal fiow depth in pipe = 5.74{In.}

Flow top width inside pipe = 8.65{In.}

€ritical depth could not be calculated.

Pipe flow velocity = 19.17(Ft/s)

Travel time through pipe = 0.04 min.

Time of ccncentration (TC) = 12.19% min,

I A R R S S S R R T S S SNSRI
Process from Point/Station 104.00G to Point/Station 105.000
**x* CONFLUENCE OF MARIN STRERMS **++




The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.89C(Ac,)

Runoff from this stream = 5.705({CPs)

Time of concentzation = 12.19 min.
Rainfall intensity = 3.604({In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
¥o. {CFS) (min) {In/lr)
1 8.726 14.20 3.314
2 5.705 12.1¢ 3.604
Largest stream flow has longer time of concentration
op = 8.726 + sum of

Qb Ia/Ib
5.705 = 0.919 = 5.245

Qp = 13.971

Total of 2 main streams to confluence:
Flow rates before confluence point:

8.72¢ 5.705
Area of streams before confluence:
3.150 1.850

Results of confluence:

Total flow rate = 13.971(CF3)

Time of concentration = 14.201 min,

Effective stream area after confluence = 5.040(Ac.)

+++++++++++++++++++++++++f§}4ﬁ}r*$§i+{$&}}%f%+%4++{%&++}+§{{+%§+{}+*§+
Process from Point/Station 105.000 to Point/Station 118.000
**** PIPEFLOW TRAVEL TIME {(Program estimated size) *v#%

Upstream point/station elevation = 1445.000 (FC.]

Downstream point/station elevation = 1444.000(Ft.)
Pipe length = 22.00{Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe filow = 12.971(CF8)
Nearest computed pipe diameter = 18.00¢{In.)
Calculated individual pipe flow. = 13.971{CF5)
Normal flow depth in pipe = 10.30(Im.)

Flow top width inside pipe = 17.81(In.}

Critical Depth = 16.57{In.}

Pipe flow velocity = 13.37(Ft/s)

Travel time through pipe = 0.03 min,

Time of concentration (TC) = 14.23 min.

A D e e o o S B S N S SR

Process from Point/Station 105.000 to Point/Station 118.000
***%* CONFLUENCE OF MAIN STRERMS *#%*

The" felldwing data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 5.040(he.)

Runeff from this stiream = 13.971(CFr8)

Time of concentration = 14.23 min.

Rainfall intensity = 3.310({In/Hr)

Program is now starting with Main Stream No. 2

FAPIS R R SRR bbb

/Station 106,000 to Point/Statlion 107,000
EVALUATION *#**%

TR SRt U R R TR O b b b
(e 3 rr++++-++ T+ttt ks

Process from Point
**kx TNTTIAL ARER

Initial area flow distance =  591.0000FC.)
Top {of initial area) elevation = 1472.700(Ft.}
Bottom {of initial arxea) elevation = 1451.100(Ft.)



Difference in eievation = 21.8001(FL.)

Slope = 0.03783 s¢percent)= 3.18

TC = k{0.39G)7* [ {length"3)/(elevation changs)]"0.2

Initial area time of concentration = 9.509 min.

Rainfall intensity = 4.131{In/Hr} for a i00.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = (.843

Cecimal fraction soil group & = 0.0060

Decimal fraction soil group B = 0,000

Decimal fraetion soil group C = 1.000

Decimal fraction secil group D = 0.000

RI index for soil(aMC 2} = €9.00

Pervious area fraction = 0.500; Impervicus fraction = 0.500
Initjal subarea runcff = 3.343(CFS]

Total initizl stream area = 0.960(Ac.)

Pervious area fraction = 0.500

B R Ly s SR E N N PP RN,
Process from Point/Station 107.00C to Point/Station 118.000
***+ PIPEFLOW TRAVEL TIME (Program estimated size) ##**=

Upstream point/station elevation = 1451.100(Ft.}
Downstream point/station elevation = 1444.00D(Ft.)
Pipe length = 207.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 3.343({CF8)
Nearest computed pipe diameter = 12.00({In.)
Calculated individual pipe flow = 3.343(CF3)
Normal flow depth in pipe = 6.05({In.)

Flow top width ingide pipe = 12.60{In.)

Critical pepth = $.38{In.)

Pipe flow welocity = 8.43(Ft/s}

Travel time through pipe = 0.41 min.

Time of concentration [TC) = 9.92 min.

B L R R s L ST ST e CR S R
Process from Point/Station 167.009 to Peint/Station 118.000
F¥xx CONFLUENCE COF MAIN STREAMS **x**

The following data insidé Main Stream is 1isted:
In Main Stream number: 2

Stream flow area = 0.960{Ac.)

Runcff from this stream = 3.343(CFS}
Time of concentration = 9.92 min.
Rainfall intensity = 4.037 (In/Hr)

Program is now starting with Main Stream Wo. 3

B i I & T
Process from Point/Station 108.000 to Point/Station 110.000
**%% TINITIAT, ARER EVALUJATION ***%

Initial area flow distance = 965.000(Ft.)

Top {of initial area) elevation = 1466.500(Ft.)

Bottom (of initial area) elevation = 1451.909(Ft.)

Difference in elevation = 14, 600(Ft.) -

Slope = 0.01513 s{percent)= 1.51

TC = k{0.390)*{{length"3)/{elevation change)]~0.2

Initial area time of concentration = 14,090 min.

Rainfall intensity = 3.328(In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0,831

Decimal fraction soil group A = 0.000

Decimal fraction soil grocup B = 0.000

Decimal fraction seil group C = 1.000

Decimal fraction soil grouwp D = 0.000

RI index for soil{aMC 2) = £9.00

Pervious area fraction = 0,500; Impervicus fractien = 0.500
Initial subarea runoff = 5.616(CFS)

Total initial stream area = 2.030(Ac.)



Pervious area fraction = (0.500

A i o R S I i L S N N S RPN S O
Process from Point/Station 108.00C to Point/Station 110.000
**** CONFLUENCE OF MINOR STREAMS **%%

Alony Main Streéeam numbeér: 3 in normal  SLroam nutber "1

Stream flow area = 2.030(Ac.)
Runoff from this stream = 5.616(CFS)
Time of concentration = 14.09 min.
Rainfall intensity = 3.328{In/Hr}

SRR EAREA AR S AL LR a s Ea kL LR S S SRS R SIS N
Process from Point/Station 105.000 to Point/Station 110.000
*#*x* TNITIAL AREA EVALUATION ***%

Initial area flow distance = 719.000(Ft.)

Top (of initial area) elevation = 1463,100(Ft.}

Bottom (of initial area} elevation = 1451, 900(Ft.)

Difterence in elewation = 11.200(Ft.}

Slope = 0.01558 s (percent)= 1.58

TC = k{0.390)*{ (length~3) /(elevation change) 1"0.2

Initial area time of concentration = 12,453 min.

Rainfall intensity = 3.562(In/Hr) for a 100.0 year storm

USER INPUT ©f soil data for subarea
Runoff Ceocefficient = G.835

Decimal fraction soil group A = 6.000
Decimal fraction soil group B = 0.000
Decimal fraction seoil group C = 1.000

Decimal fraction seil group O = 0.000

RI index for soil(AMC 2] = £9,00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initjial subarea runoff = €.396(CFS)

Total initial stream area = 2.150(Ac.)

Pervious area fraction = 0.5060

AR R SRR S S L S L R S S R SR R I
Process from Point/Station 108.000 to Point/Station 110.000
***¥ CONFLUENCE OF MINOR STREAMS #*¥%*

Along Main Stream number: 3 in normal stream number 2

Stream flow area = T 2.150(kc.)
Bunoff from this stream = 6.396(CFs)
Time of concentration = 12.45 min.
Rainfall intensity = 3.562(In/Hr)
Summary of stream data:
Btream  Flow rate TC Rainfall Intensity
No. (crs) {min) (In/Hr)
1 5.616 14.08 3.328
2 6.396 2.45 3.562
Largest stream flow has longer or shorter time of concentration
Cp = 6.396 + sum of
Qa Th/Ta

5.616 * 0.684 = 4.964

Qp = 11.360

Total of 2 streams to confluence:
Flow rates before confluence point:
5.616 €.39¢6
Area of streams before confluence:
2.020 2,159
Results of confluence:
Total flow rate = 11.360{CF8)
Time cf concentration = 12.453 min.
Effective stream area after confluence = £,180(Ac.}



++++++++++++++++++++++++++++++++++++++++++%+$r*%++f++++++¥+§44++{+¥+f?'
Process from Point/Station 110.000 to Point/Station 111.000
*#¥+ %% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **+**

Top of street segment elsvation =  1451.800 (FC.)
End of street segment elevation = 1451.300(Ft.)
Length of street segment = 70.000(Ft.}

Height of curb above gutter flowline = 6.0{In.)
Width of half street (curb to crown) = 18.000(Ft.)
Distance from crown to crossfall grade break = 16.000{(Ft.}
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown {v/hz) = G.020
Street flow is on (2] side{s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/bz} = 0.020
Gutter wigth = 2.000(Ft.

Gutter hike from flowline = 2.000{In.)
Manning's N in gutter = 0.03150

Manning's N from gutter to grade break = 0.0150

Manning's W from grade break to crown = §4.0150

Estimated mean flow rate at midpoint of street = 11.781(CFS}
Depth of flow = 0.419({Ft.}, Averdge velocity = 2,586(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 14.636{Ft.)

Flow velocity = 2.60(Ft/s)

Travel time = 0.45 min. ¢ = 12.9¢ min.
Adding area flow to street

USER INPUT of soil data for subarea

Runoff Coefficient = 0,834

Decimal fraction soil group & = 0.000
becimal fraction socil group B = 0,000
Decimal fraction soil group C = 1,000

Decimal fraction soil group D = 0,080

RI index for soil(AMC 2} = &8.00

Pervious area fraction = 0.500; Impérvious fracticn = 0.500
Rainfall intensity = 3.493(In/Hr}) for a 100.0 year storm
Subarea runcff = 0.903(CFS) for 0.310{Ac.)

Total runoff = 12.263(CF5; Total area = 4,490 (Ac, )
Street flow at end of street = 12.263(CF8)

Half street flow at end of str¥eet = 6.132 (CFS)

Depth of flow = 0.424 (Ft.), Average velocity = 2,621(Ft/s)

Flow width (from curb towards crown)- 14.874(Ft.)

R R e s e s M L L L oS B S LI S SO ST
Process from Point/Staticn 111,060 to Point/Staticn 118.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) *#+#

Upstream pgijit /station elevation = 1448.36G0(Ft,)

Downstream point/station elevation = 1444 .000(Ft.}
Pipe length = 58.00(Ft.) Manning's W = 0,013
No. of pipes = 1 Reguired pipe flow = 12.263(CFS)
Nearest computed pipe digmeter = 15.00{In.)
Calculated individual pipe flow = 12.263(CFs)
Normal flow depth in pipe = 9.22(In.)

Flow top width inside pipe = 14.60{In.}

Critical depth could not be calculated.

Pipe flow velocity = 15.49{Ft/s}

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 12.96 min.

++++++++++++++++++é¢iﬁt¥$+$tP+¥§¢+¢}&%f}}%+{}%§¢+4§+++++++++++++++++++
Process from Point/Statiocn 111.000 to Point/Station 118.000
***% CONFLUENCE COF MAIN STREAMS *#*x*x

The following data inside Main Stream is listed:
In Main Stream number: 3
Stream flow area = 1.480{Ac.)



Runoff from this stream = 12.283(CFS3)

Time of concentration = 12.96 min.

Rainfall intensity = 3.484{In/8r)

Program is now starting with Main Stream No. 4

+++++++++++++++++++++&++%}%4+{+++¥%++++%{¢++++++++++++++++++++++++++++
Process from Point/Station 112.000 to Point/Station 113.90G0
***x INITIAL AREA EVALUATION #x*%

Initial area ficw distance =  173.000(FL.]

Top (of initial area} elevation = 1453,400(Ft.)

Bottom {of initial area! elevation = 1451.300(Ft .

Difference in elevation = 2.100({Ft.)

Blope = 0.01214 s({percent)= 1.21

TC = k{0.390}*{{length”~3}/(elevation change)]~C.2

Initial area time of concentration = 7.404 min.

Rainfall intensity = 4.741 (In/Hr) for a 100.0 year storm

USER INPUT of scil data for subarea
Runoff Coefficient = 0.850

Decimal fraction soil group A = 0.000
Declmal fraction soil group B = 0.000
Decimal fractior so0dl group C = 1.000
Decimal fraction soil group D = 0.000

RI index £for soil(BMC 2) = £9.00

Pervious arpa fraction = 0.500; Impervicus fraction = 0.500
Initial subarea runoff = 3.101{CFs}

Total initial stream area = 0.770(Ac.}

Pervious area fraction = 0.500

AR R R r DS o o e e S SR D B0 X T o ST AP
Process from Point/Staticn 113.000 to Point/Station 115.Q00
**#=* PIPEFLOW TRAVEL TIME (Program estimated size) ***x

Upstream point/station elevaticn = 1448.300(Ft.}

Downstream point/station elevation = 1447.300(Ft.)
Pipe length = 150.0C(Ft.} Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.161(CF3)
Hearest computed pipe diameter = 12.00{In,)
Calculated individual pipe flow = 3.101(CFS)
Normal flow depth irn pipe = 10.80(In.)

Flow top width inside pipe = 7.20{In.)

Critical Depth = 9.06{In.)

Pipe flow velocity = 4,16({Ft/s)

Travel time through pipe = 0.60 min,

Time of concentration (TC) = 8.00 min,

*+$&fk%+++f4+++++++&§$++++?+¥f+#%+$+f+++++#+++++++f}¢+@++?4%+}++f++$%}
Process from Point/Statien 113.900 to Point/Station 115.000
****x CONFLUENCE OF MINOR STREAMS #*¥#%

Along Main Stream number: 4 in normal stream number 1.

Stream flow area = G.770(ac,)

Runoff from. this stream = 3.101{CFS)
Time of concentraticn = 8.00 min.
Rainfall intensity = 4.54Z({In/Hr)

B T o o o e o o o I 8 T R B B O U N SUON UF BN U N0 SR S U ST
Process from Point/Station 114,000 to Point/Station 115.000
*xx% INITIAL AREA EVALUATIQN *x*%

Initial area flow distance = 708.000(Ft.)

Top {of initial area) elevation = 1467.200(Ft.)
Bottom {of initial area} elevation = 1451.300(Ft.)
Difference in elevation = 15.900(rt.)

Slope = 0.02246¢ s(percent)= 2.25

TC = k(0.390)* [ {length~3}/(elevation change) ~C.2
Initial area time of concentration = 11.503 min.



Rainfall intensity = 3.721{In/Hr} for a 100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.8541

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0,000

Decimal fraction soil group C = 0.780

Decimal fraction soil group D = (.220

RI index for soil (AMC 2) = 70.30

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runocff = 8.635{CFS)
Total initial stream area = 2.760{AC.}

Pervious area fraction = (.500

L R I L R S S B W IO
Process from Point/Staticon 114.000 to Point/Station 115.000
#¥%% CONFLUENCE OF MINOR STREAMS wwh*

Along Main Stream number: 4 in normal stream number 2

Stream flow area = 2.760(ac.)
Runcoff from this stream = B.635({CF3)
Time of concentration = 11.5C¢ min,
Rainfall intensity = 3.721{In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CES) {min} {In/Hz1)
1 3.101 8.00 4,542
2 8.635 11.50 3.721
Largest stream flow has longer time ¢of concentration
Qp = B.635 + sum of

ob Ia/Ib
3.101 * ¢.819 = 2.541

op = 11,175

Total of 2 streams to confluence:
Flow rates before confluence point:

3.101 8.633
Area of streams before confluence:
0.770 2.760
Results of confluence:
Total flow rate = 11.175(CFS)
Time of concentration = 11.503 min.
Effective stream area after confluence = 3.530(Ac.)

++$i+4é+}%ﬁ+ﬂ++ﬁh&wm+$*&»++++++ﬁ+*é§%+i$++++¥£%+%h+ﬁ%*§&+w+++&w+++++%+
Process from Point/Station 115.000 to Point/Station 117.000
***x DPIPEFLOW TRAVEL TIME (Program estimated size} ***#

Upstream point/station elevation = 1447.300(Ft.)

Downstream point/station elevation = 1446.300(Ft.)
Pipe length = 150.00(Ft.) Manning's ¥ = 0.013
No. of pipes = 1 Required pipe flow = 11.175(CF3)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 11.175{CF8)
Normal flow depth in pipe = 15.07(In.}

Flow top width inside pipe = 18.91{In.)

Critical Depth = 14.95(1In.)

Pipe flow velocity = 65.05(Ft/s}

Travel time through pipe = 0.41 min.

Time of concentration [TC) = 11.92 wmin.

R SN S FC FE TS A e Y O S SN T SRR T A
Process from Point/Station 115.900 to Point/Station 117.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream puNMber: 4 in normal stream number 1



Stream flow area = 3.530(Ac.}

Runoff from this stream = 11.175(CFS}
Time of concentration = 11.92 min.
Rainfall intensity = 3.649(In/Hx)

B e R B I I S ST ST A ST A AT I S STUT O RURPI O SR U AU Y
Process from Point/Station 116.000 to Point/Staticn 117.000
****% TNITIAL AREAR EVALUATION *#*#%+%

Initial area flow distance = 271.000{Ft.)

Top {of initial area) elevation = 1454,100(F%.}

Bottom {(of initial area) elevation = 1451.300(Ft.!

Difference in elevation = 2.300(Frt.)

Slope = 0.01033 s(percent)= 1.03

TC = k(0.390)*!(length~3)/{elevation change}]~0.2

Initial area time of concentration = 9.150 min.

Rainfall intensity = 4.220(In/Hr) for a 100.0 vear storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.848

Decimal fraction soil group A 0.000
Decimal fraction soil group B 0.600
Décimal fraction soil group C = 0,740
Cecimal fraction scil group D = (.260

RI index¥ for soil (AMC 2) = 70.60

Pervious area fraction = 0.500; Impervious fraction = 0.300
Initial subarea runoff = 3.649{CFS}

Total initial stream area = 1.9820{ac.)

Pervious area fraction = 0.500

R e ¥ I ST S
Process from Point/Station 116.000 te Point/Station 117.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 4 in normal stream number 2

Stream flow area = 1.020{Ac.)
Runcff from this strecam = 3.649 (CFS)
Time c¢f ceoncentration = 9.15 min.
Rainfall intensity = 4.220(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) {min]) {In/Hr)
1 11.175 11.82 3.648
2 3.5498 $.15 4.220
Largest stream flow hasg longer time of concentration
Qp = 11.175 + sum of

Ob Ia/Ib

3.649 = 0.865 = 3.155

Qp = 14.331

Total of 2 streams to confluence:
Flow rates before confluence point:

11.175 3.64%
Area of streams betore confluence:
3.530 1.¢20
Results of confluence:
Total flow rate = 14.331{CF3}
Time of concentration = 11.%16 min.
Effective stream area after confluence = 4.550(&c.)

e a8 LR B S S A S A S S SR RN S R PR
Process from Point/Station 117.000 to Point/Station 118.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) *#*=

Upstream point/station elevation = 1446.300(FC.}
Downstream point/station elevation = 1444.000(Ft.)



H
H
i
i

Pipe length = 173.00(Ft.) Manning's N = 0.C13

No. of pipea = 1 Required pipe flow = 14.331(CFS)
Nearest computed pipe diameter = 21.00(In.}
Calculated individual pipe flow = 14.331(CFS)
Normal flow depfh in pipe = 14.16{In.)

Flow top width inside pipe = 19,969{In.)

Critical Depth = 16.87(In.)

Pipe flow wvelocity = B.31{Ft/s)

Travel time through pipe = .36 min,

Time cf concentration (IC) = 12.27 min.

G R i S N T R A T B AR SN S AA PRI A WA WSS B SV S S RT A NS IS
Process from Point/Station 117.000 to Point/Station 118.000
**x% CONFLUENCE OF MAIN STREBMS *x%%*

The following data insids Main Stream is listed:
In Main Stream number: 4

Stream flow area = 4,550 (Ac.}
Funoff from this stream = 14.331{CF3)
Time of concentration = 12,27 win.
Rainfall intensity = 3.591(In/Erx)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
No. {CF3) {min) (In/Hzr}
1 13.971 14.23 3.310
Zz 3.343 5.92 4,037
3 12.263 i2.9%¢6 3.484
4 14.331 12.27 3.591
Largest stream flow has longer or shorter time of concentration
Qp = 14.331 + sum of
Qa Th/Ta
13.971 * 0.863 = 12.050
ob Ia/Ib
3.343 ~* 0.880 = 2.974
Qa Th/Ta
12,263 * 0.947 = 11.6009
Op = 40.964

Total of 4 main streams to confluence:
Flow rates before confluence point:

13,871 3.343 12.263 14.331
Area ¢of streams before confluence:
5.040 0.960 4.45C 4.550

Results of confluence:

Total flow rate = 40.964 {CFS)

Time of concentration = 12.273 min,

Effective stream area after confluence = 15.040(ac.)

B B R a s L L o T NN E e
Process from Peint/Station 118.7300 to Point/Station 118.000
**** SUBAREA FLOW ADDITION ***=*

USER INPUT of soil data for subartea
Runoff Coefficient = 0.771

Decimal fraction seil group & = 0.000
Decimal fraction soil gzoup B = 9.000
Decimal fraction so0il group € = 1,000
Decimal fraction soll group D = 0.000

RI index for soil{AMC 2) = §€9.00

Pervious area fraction = 1.000; Impervious fractionm = 0.000

Time of concentratiocn = 12.27 min.

Rainfall intensity = 3.591{In/HEr) for a 10G.0 year storm
Subarea runcoff = 1.634(CFs) for 0.590 (Ac.)

Total runoff = 42.538 {CF5) Total area = 15.630 (Ac.)

10



zZnd of computations, total study area = 15.63
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(ip) 0.516

Area averaged RI index number = £9.6

{AC. 3
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILRDESIGN Engineering Software, (¢} 1989 - 2005 Version 7.1
Ratlonal Hydrology Study Date: 06/11/15 File: ARBPONlOO out

TRAuT MAP 36785

POST-PROJECT ON-SITE HYDROLOGY .FCR AREA 3
100-YEZAR STORM EVENT

FILENAME: ARBPON100.RRV

AEETRXINK Hydrology Study Control Information #****x*sxxx

English (in-1b) Units used in input data file

el b i - o e i - ot e

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitatlion = 0.500(In.)
100 year, 1 hour precipitation = 1.500(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hzx)

Slope of intensity duration curve = 0.5500

R R i o e N N o I I IUE I WU A AFATS TR I B S ST
Process from Point/Station 201.000 to Point/Station 202.000
**** INITIAL AREA EVALUATION ***+*

Initial area flow distance = 158.000(Ft.)

Top (of initial area) elevation = 1456.400(Ft.)

Bottom (of initial area) elevation = 1454.700(Ft.}

Difference in elevation = 1.700({Ft.}

Slope = 9.01076 s{percent}= 1.08

TC = k(0.390)*[ (length"3)/{elevation change)]”0,2

Initial area time of concentration = 7.314 min,

Rainfall intensity = 4.773{In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runcff Coefficient = 0.850

Decimal fraction soil group & = 0.000
Decimal fraction soil group B = 0.000
Decimal fractien soil group C = 1.000
Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69,00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 3.002{CFS)

Total initial stream arez = 0.740 (nc.)

Pervious area fractiocn = 0.500

L ST TN R S S TR PR
Process from Point/Station 202.000 to Point/Station 204.000
**** PIPEFLOW TRAVEL TIME {Program estimated size) ****

Upstream polnt/station elevation = 1251.700(FL.3
Downstream point/station elevation = 1451.100(Ft.)
Pipe length =  130.00(Ft.) Manning's ¥ = 0.013



Mo. of pipes = I Required pipe flow = 3.002(CFS)

Nearest computed pipe diameter = 15.00(1In.)
Calcuiated individual pipe flow = 3.002(CFS)
Normai flow depth in pipe = 9.11(In.)

Flow top width inside pipe = 14.65(In.)
Critical Depth = 8.36{In.)

Pipe flow velccity = 3.85]Ft/s)

Travel time through pipe = 0.56 min.

Time of conceniration (TC) = 7.88 min.

R e L & B T o o I A N S A A S P TS S A A Iy
Process from Point/3tation 202.000 to Point/Staticn 204.000
**** CONFLUENCE OF MAIN STREAMS ***+

The following data inside Main Stredm is listed:
In Main Stream number: 1

Stream flow area = G.74C(AcC. )

Runoff from this stream = 3.602{Cr3})
Time of concentration = 7.88 min,
Rainfall intensity = 4,582 (In/Hr}

Program is now starting with Main Stream No., 2

+++++++++++++++++++++++++++++4¥++¢¥++¥+*%¥+++%%&+%++%+?+++++¢?++++++++
Process from Point/Station 203.000 to Point/Statien 204.000
**%* INITIAL AREA EVALUATION *#*#%*

Initial area flow distance =  166.C00G(Ft.)

Tep (of initial area) elévation = 1455.500(Ft.)

Bottom {of initial area) elevation = 1454 _500(Ft.)

Difference in elevation = 2.0006(Ft.)

Slope = 0.01205 s {percent)= 1.20

TC = k(0.320) *[{length"3)/(elevation change}]~0.2

Initial area time of concentration = 7.293 min.

Rainfall intensity = 4.780(In/Hx) for a 100.0 year storm

USER INPUT of s0il data for subarea
Runoff Coefficient = 0.850

Decimal fraction soil group A = 0.800

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI irndex for soil({aMC 2) = 6%.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 3.128(CF3)

Total initial stream area = 0.770{&c.)

Pervigus area fraction = 0.5G0

i e s o B B B o o o T A BN T AN A NI RTSrUr A I U I T RS
Process from Point/Station 203.000 to Point/Station 204.000
*¥ k% CONFLUENCE OF MAIN STREAMS *#x+%

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = .770(Ac.)
Runoff frem this stream = 3.128(CFS}
Time of concentration = 7.29 min.
Rainfall intensity = 4.780{In/Hr)
Summary of stream data:
Streanm Flow rate TC Rainfall Intensity
No. {CF3) {min) {In/Hr)
1 3.002 7.88 4.582
2 3.128 7.2%9 4.780
Largest stream flow has longer or shorter time of concentration
Qp = 3.128 + sum of
Qa Tb/Ta

3.002 * 0.926 = 2.778



Qp = 5.807

Teotal of 2 main strzams to confluence:
Flow rates before confluence point:

3.002 3.128
Area of streams before confluence:
0.740 0.770

Results of confluence:

Total flow rate = 5.907({CF5}
Time of concentration = 7.293 min.
Effective stream area after confluence = 1.510(Ac.]

L R AR TS DS R S o o SRS U8 St S A A S A S S I AT
Process from Point/Station 204,000 to Point/Station 207.000
**%* PIPEFLOW TRAVEL TIME (Program estimated size} **#*%

Upstiear point/station elévafion = 1451.900(Ft.) -
Downstream point/station elevation = 1449,400(Ft.)
Pipe length = 13D0.CO(FL.) Manning's ¥ = (G.013

No. of pipes = 1 Required pipe flow = 5.807 [CFS)
Nearest computed pipe diameter = 15.00{In.})
Calculated individual pipe flow = 5.907{CFS)
Normal flow depth in pipe = 10.38(In.)

Flow top width inside pipe = 13.85{In.)

Critical Depth =  11,80(In.}

Pipe flow velocity = 6.32[Ft/s)

Travel time through pipe = 0.32 nin,

Time of concentration {TC)} = 7.63 min.

B o B A o S 1 1B 1 ST EE R W S BHFE DN U R L S5 N A S SR R S
Process from Point/Station 204,000 to Point/Station 207.000
**** CONFLUENCE OF MAIN STREAMS #x**

The following data inside Main Strsam is listed:
In Main Stream number: 1

Stream flow area = 1.510{Ac.)

Runoff from this stream = 5.907 (CFS)
Time of concentration = 7.63 min,
Rainfall intensity = 4_665(In/Hr}

Program is now starting with Main Stream No, 2

S Taa o L e L =T TN NI aray
Process from Point/Station 205.000 to Point/Station 2065.000
#%*% INITIAL BREA EVALUATION ***+

Initial area flow distance = 344,000 (Ft.)

Top (of initial area) elevation = 1459.900(Ft.}

Bottom {of initial area) elevation = 1454.400(Ft.)

Difference in elevation = 5.5900(Ft.}

Slope = 0.0159% s({percent)= 1.60

TC = k{0.33C)*[(length~3)/(elevation change)]”~G.2

Initial area time of concentration = 9.224 min.

Rainfall intensity = 4.201(In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.844

Decimal fraction so0il group A = 0,000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.009

RI index for soil{AMC 2} = §9.00

Pervious area fraction = 0.500; Impervieous fraction = {.500
Initial subarea runoff = 2.859(CF8)

Total initial stream area = 0.750{Ac.)

Pervicus area fraction = 0.500C



e i e D o o A S o L S AR OF S SRR S NSRS IR AP S NI PN TP Y
Process from Point/Station 206.000 to Point/Station 207.000
**** PIPEFLCW TRAVEL TIME (Program estimated size) #x#*

Upstream point/station elevation = 1452 400({Ft.)
Downstream point/station elévation = 1449,400(Ft.}
Pipe length = 73.00(Ft.) Manning's N = 0.013
Ho. of pipes = 1 Required pipe flow = 2.659(CFS)
Nearest computed pipe diameter = 2.00(In.?
Calculated individual pipe flow = 2.659(CFS)
Normal flow depth in pipe = 6.05{(In.}

Flow top width inside pipe = 8.45{In.)

Critical Depth = 8.44({In.)

Pipe flow velocity = 8.42(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 9.37 min.

++++++++++++++++++++++++++++++++++++++++++f++#§r+¥¢%+++++4+%++¥++++ff+
Process from Point/Staticn 206.000 to Peoint/Station 207.000
*E¥x CONFLUENCE OF MATN STRERMS *#***

The folloﬁing data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = G.750(Ac.}
Bunoff from this stream = 2.659(CF3)
Time of concentration = 9.37 min.
Rainfall intensity = 4.165{In/Hr)
Surmary of stream dzta:
Stream Flow rate TC Rainfall Intensity
No. {CF8} {min) {In/Hr)
1 5.907 7.63 4.665
2 2.658 9.37 4,165
Largest stream flow has longer or shorter time of concentration
Qp = 5.807 + sum of
Ca Th/Ta
2.659 * 0.814 = 2.164
Ccp = 81072

Total of 2 main streams to confluence:
Flow rates before confluence point:

5.907 2.659
Area of streams before confluence:
1.510 0.7590

Results of confluence:

Total flow rate = 8.07Z2({CF3)
Time of concentration = 7.625 min.
Effective stream area after confiuence = 2.260(Ac.)

R T P T A T SO
Process from Point/Station 207.000 to Point/Station 211,000
¥*** PIPEFLOW TRAVEL TIME (Program estimated size} *#***

Opstream point)station elevation = 1449_4G0(Ft.)

Downstream point/station elevation = 1447.100(Ft.)
Pipe length = 360.00{Ft.; Mamning's N = 0.013

No. of pipes = 1 Required pipe flow = 8.072(CFS)
Wearest computed pipe diameter = 18.0G(In.)
Calculated individual pipe flow = 8.072(CFS)
Normal flow depth in pipe = 14.16{In.}

Flow top width inside pipe = 14.75(1in.}

Critical Depth = 13.20{In.)

Pipe flow velocity = 5.41(Ft/s)

Travel time through pipe = 1.11 min.

Time of concentration (TC) = 8.73 min,



++++++++++++++++++++++++++++++++++++++++++++»++++}+§+&+4+*¢¢++++++++++
Process from Point/Station 207.000 to Point/Station 211.000
**x* CONFLUENCE OF MAIN STRERMS #*#w#*

The foilowing data inside Main Stream 15 listed:
In Main Stream number: 1

Stream fiow area = 2.260(Bc.)
Runoff from this stream = B.072(CES)
lime of concentration = 8.73 min.
Rainfall intensity = 4.329(In/Hr)

Program is now starting with Main Stream No. 2

+++++++++++++&+¢+++++¥¢++++++4+¥+*++§+#++++++++++++++++f++++++++++++++
Process from Point/Statiocn 208.000 to Point/Station 210.000
**xk TNITIAL ARER EVALUATION *%**

Initial area flow distance = 59C.000(Ft.}

Top (of initial area) elevation = 1460.000(Ft.)

Bottom (of initial area) elevation = 1451.300(Ft.}

Difference in elevation = B.700(Ft.)

Slcpe = 0.01475 s{percent})= 1.47

TC = k(0.3%0)*[{length~3)/{elevation change)]~0.2

Initial area time of concentration = 11,632 min.

Rainfall intensity = 3.698(In/Hxr) for a 100.0 year storxm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.837

Decimal fraction soil group & = 0.000
Decimal fraction soil group B = 0,000
Decimal fraction s¢il group € = 1.000
Decimal fraction s0il group D = 0,000

RI index for socili{BMC 2) = 69.00

Pervious area fraction = 0.500; Impervions fraction = 0.500
Initial subarea runoff = 4.18G{CF3)

Total initial stream areaz = 1.350(Bc.)

Pervious area fraction = 0.500

AN et i Bt B b T S A I T S B I S S ST O AT SR P I
Precess from Point/Station 208.000 to Point/Station 210.000
**%% CONFLUENCE OF MINOR STREAMS *+%+

Along Main Stream numbers 3 in normal stream number i

Stream flow area = 1.35G(ac.}
Runcff from this stream = 4 _18C(CFS)
Time of concentration = 11.63 min.
Rainfall intensity = 3.698(In/Hr)

+++++++++++++#f§§++++¢w+¥$+%+t}@+¥éEf¥+&44++§*f44#¥+¢++%++4++++¥+++$+¥
Process fxrom Point/Station 209.000 to Point/Station 210.000
**** INITIAL ARER EVALUATION *+**

Initial area flow distancé = 393.000(Ft.)

Top (of initial area) elevation = 1455,300(Ft.)

Bottom (of initial area) elevation = 1451.300(Ft.}

Difference in elevation = 4.000(Ft.}

Slope = 0.01018 s({percent)= i.02

TC = k(0.3380)*{(length"3)/(elevatcion change)]"0.2

Initial area time of concentration = 10,648 min.

Rainfall intensity = 3.882(In/Hr)} for a 100.0 year storm

USER INPUT of soil data for subarea
Buncff Coefficient = 0.840

Decimal fraction soil group & =.04.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction secil group D = 0,000

RI index for soil (AMC 2) = 69,00
Pervious area fraction = 0.500; Impervious fraction = §.500



Initial subarea runcff = 6.456 (CF8)
Total initial stream area = 1.980(Ac.)
Pervious area fractiocn = 0.500

+++++++++++++++++++++++++++++++++++++++f+w+%%+++++++§i+}+¢+4ﬁ++++f++++
Process from Point/Station 209.00C to Point/Station 210.000
*¥*4* CONFLUENGCE OF MINOR STREAMS *#*+%¥

Along Main Stream number: 2 in Normal Stream nugber 2

Stream flow area = 1.880(Ac.}
Runoff from this stream = §.456{C¥FSs)

Time of concentration = 10.65 min.

Rainfall intenszity = 3.8B82(In/Hx)

Summary of stream data:

Stream  Flow rate TC Rainfall Intensity
No. {CFB) (min) {In/Hr}

i 4.1890 11.863 3.698

2 6.45% 10.65 2.882

Largest stream flow has longer or shorter time of concentration
Qe = 6.456 + sum of

Qa ™/Ta
4.180 * C.915 = 3.82¢6

op = 10.282

Total of 2 streams to confluence:
Flow rates before confluence point:

4,180 6.456

Area of streams before confluence:
1.350 1.980

Results of coniluence:
Total flow rate = 10.282(CFS)
Time of concentration = 10.648 min.
Effective stream area after confliuvence = 3.330(Ac.)
++++++++++{;;};¥és}x::r;z:;%::;;}t:{:#:{:}%{':e;++.*"%+=L:++%=":e=++
Prfocess from Point/Station 210.000 to Point/Station 211,000

***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION #*¥%*%

Top of sLrcet segment elevation = 1451.3001FL.)"

End of street segment elevation = 1450.100{Ft.}
Length of street segment = 99.000(Ft.)

Height of curb above gutter flowline = 6.0(In.}
Width of half street (curb to crown) = 18.000(Ft.)
Distance from crown to crossfall grade break = 16.000{Ft.)
Slope from gutter to grade break {v/hz) = 0.020
Slope from grade break te¢ crown (v/hz) = 0.020
Street flow is on {2} side(s} of the street
Distance from curb to property line = 10.000¢(Ft.}
Slope from curb to property line (v/hz} = 0.020
Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150

Manning’s ¥ from gutter to grade break = (0.0150

Manning's ¥ from grade break to ¢rown = 0.0i50

Estimated mean flow rate at midpoint of street = 11.,193(CFs)
Depth of flow = 0.393(Ft.}, Average velocity = 2.937({Ft/s)

Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 13.337(Ft.)

Flow velocity = 2.94({Ft/3)

Travel time = 0.56 min. C = 11.2¢ min.
Adding area flow to street

USER INPUT of soil data for subarea

Runoff Coefficient = 0.838

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction seil group C = 1.000

I



Decimal fraction soil group D = 0,600

RI index for scil{AMC 2) = £9.00

Pervious area fraction = 0,500; Impervious fraction = 0.500
Rainfall intensity = 3.775{In/Hx} for a 100.0 year storm
Subarea runcff = 1.867(CF8) for 0.590(ac.)

Total runoff = 12.142(CFS) Total area = 3.920{Ac.}
Street flow at end of street = 12.149{CFS)

Half street flow at end of street = 6.074 {CF83)

Depth of flow = 0.402(fFt.}, Average velocity = 2.995(Ft/s)
Flow width (from curb towards crown)= 13.789(Ft.)}

e e B N S S g LY & AU IS W G AUNE S A NN S AT
Process from Point/Station 21G.000 to Point/Staticn 211.000
***¥ CONFLUENCE GOF MAIN STREAMS *%+*

The following data inside Main Stream is Listed:
In Main Stream number: 2

Stream flow area = 3.8Z20(Ac.)

Rurioff from this stream = 12_149|CFS3}

Time of concentration = 11.20 min.

Rainfall intensity = 3.775(In/Hr)

Summary of stream data:

Stream Flow rate Tc Rainfall Intepsity
Na. {CFg) {min} {In/Hr)

1 8.072 8.73 4.329

2 12.145 11.20 3.775

Largest stream flow has longer time of concentratioen

Qp = 12,149 + sum of
QOb Ta/Ib
8.072 * 0.872 = 7.038
Qp = 19.187

Tetal of 2 main stresms te confluence:
Flow rates before confluence point:

8.072 12.149
Area of streams before confluence:
2.260 3.920

Results of confluence:

Total flow rate = 19,187(CES)

Time of concentration = 11.205 min.

Effective stream area after confluence = 6.180{Ac.)

@+§@é}$$+%+++++**%+%+¥++$$++*§%+f+%+?&+§+##k++++¥+}+%+ﬁ*++i+*+++++t++%
Process from Point/Station 211.000 te Point/Station 213,000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ##*#*+*

Upstream point/station elevation = 1447.100(Ft.)

Downstream point/station elevation = 1446.000{Ft.)

Pipe length = 158.00(Ft.} Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 19.187{CFS)

Nearest computed pipe diameter = 24.00(In.}

Calculated individual pipe flow = 19.187(CFs)

Normal flow depth in pipe =  20.06(In.)

Flow top width inside pipe = 17.78{In.)

Critical Depth = 18.90(In.)

Fipe flow velocity = 6.94(Ft/s)

Travel time through pipe = 0.38 min,

Time of concentration (TC) = 11.59 min,

i R i o s B S T O I8 W U S AT P UV ST S SV U TN SRS IS SRR
Process from Point/Station 211.000 to Point/Statian 213.000
**%* CCNFLUENCE OF MAIN STREAMS #*##




The following data inside Main Stream is listed;
In Main Stream number: 1

Stream flow area = 6.180 (Ac.)

Runoff from this stream = 19,187 (CF8)
Time of concentration = 11.59 min.
Rainfall intensity = 3.705{In/Hr)

Program is now starting with Main Stream No. 2

+++++++++++++++++++++++++++¥#$%f++++#}%#+?f+é*++{+kt+*+f#?+ﬁ{*f%€%++++
Process from Pouint/Station 212.000 to Point/Station 213.000
**** INTTIAL AREZ EVALUATIQN #*%*

Initial area flow distance = 80.000(Ft.}

Top (of initial area) elevation = 1450.800(Ft.)

Bottom (of initial area) elevation = 1450.000(Ft.)

Difference in elevation = 0.800(Ft.)

Slope = 0.01000 s{percent)= 1.60

TC = k1{0.390)*[ (length~3}/{elevation change) ] 0.2

Initial ares time of concentration = 5.653 min.

Rainfall intensity = 5.459({In/Hr) for a 100.0 year storm

JSER INPUT of guil data for subarea
Runoff Coefficient = (.356

Decimal fraction soil group A = 0,000

Decimal fraction soil group B = 0.000

Decimal fraction seil group C = 1.000

Decimal fraction scil group D = 0,000

RI index for soil (AMC 2) = §5.00

Pervious area fraction = 6.500; Impervious fraction = @.500
Initial subarea runoff = 0.706(CFS3)}

Total initial stream area = 0.150{ac.}

Pervious area fraction = G.500

+#++++++++++++++++}++$¢4**&%+?+*+$+%+++#++?+f+§*+t**++i}?f*T*ﬁ*+++++++
Frocess from Point/Station 212.000 to Point/Station 213.000
*4%* CONFLUENZE OF MAIN STREAMS **x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0,150 {Ac.)
Runoff from this stream = 0.706(CFS}
Time of concentration = 5.65% min.
Rainfall intensity = 5.499{In/Hr}
Summary of stream data:
Stream Flow rate Tc Rainfall Intensity
¥o. {CF3) (min) {(In/Hr)
1 19,187 11.58 3.705
2 0.7086 5.65 5.499
Largest stream flow has longer time of concentration
Cp = 13.187 + sum of

Qb Ia/Ib

0.706 * 0.674 = 0.476

Op = 19.663

Total of 2 main stzeams to confluence:
Flow rates before confluence point:

19.187 0.706
Area of streams before confluence:
5.180 0.150

Results of confluence;

Total flow rate = 19.663 (CFS)

Time of concentration = 11.589 min.

Effective stream area after confluence = 6.33C(Ac. )



RS R R R e L R S S R T b S U S U S U I U S
Process from Point/Staticn 213.00G to Point/Station 216.000
***+ PIPEFLOW TRAVEL TIME (Program estimated size} *twx

Upstream point/statioh elévation = 1446.006(Fe.) s
Downstream point/station elevation = 1445.500(Ft.)
Pipe length = 40.00{Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 192.663{CFS})
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 15.663 (CF5)}
Normal flow depth in pipe = 15.91(In.)

Flow top width inside pipe = 22.69{In.)

Critical Depth = 19.13(In.}

Pipe flow velocity = B.S0(Ft/s)

Travel time through pipes = 0.07 min.

Time of concentration (TC) = 11.66 min.

MABARREE S E s a T a TS e R S e S R S I RS R SR I Y
Process from Point/Station 213.000 to Point/Station 216,000
FrEr CONFLUENCE OF MAIN STREAMS *%*+

The following data inside Main Gtream is listod:
In Main Stream number: 1

Stream flow areaz = 6.330{Ac.)

Runoff from this stream = 19.663(CFS)
Time of comcentration = 11.66 min.
Rainfall intensity = 3.692{In/Hr)

Preogram is now starting with Main Stream Ho. 2

I B A A RS G S A P WSO IO
Process from Point/Station 214.000 to Pulnt/Station 215.000
F*%% INTITIAL AREA EVALUATION **%+

Initial area flow distance = 240.000{Ft.}

Top (of initial area) elevation = 1452.400(Ft.)

Bottam (of initial area) elevation = 1452.00CG(Ft.)

Difference in elevation = 0.400({Ft.)

Slope = 0.00167 s(percent)= Q.17

TC = k(0.390) *[{length™3)/{elevation change)}]1°0.2

Initial area time of concentration = 12.554 min.

Rainfall intensity = 3.546{In/Hr) for a 100.0 year storm

USER INPUT of scil data for subarea
Runoff Coefficient = 0.835

Decimal fraction seil group A = 0.000

Decimal fraction seil group B = 0.000

Decimal fractien soil group € = 1.000

Decimal fraction soil group D = 0.000

RI index for soll(AMC 2) = €9.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 2.813(CF8)

Total initdal stream area = 0.950 (Ac, )

Pervious area fracfion = 0.500

++ﬁ¥++@&+++&¢@$+%++¢+i+++&}f+4*¥}++%i&+%++?+++++++++++++++++++++++++++
Process from Point/Station 215.000 to Point/Station 216.000
***% PIPEFLOW TRAVEL TIME {Program estimated gsize) ***#

Upsti€am point/station elévaticn = 1449000 (Ft.)
Downstream point/station elevation = 1445.500(Ft.)
Pipe length = $9.00(Ft.} Manning's N = (.013
No. of pipes = 1 Required pipe flow = 2.813(CFS)
Nearest computed pipe diameter = 9.00({In.}
Calculated individunal pipe flow = 2.813({CFS)
Normal flow depth in pipe = 6.70{In.)

Flow top width inside pipe = 7.85{In.)

Critical Depth = 8.54{In.}

Pipe flow velocity = 7.97(Ft/s)

Travel time through pipe = 0.21 min.



Time of concentration (TC) = 12.76 min..

e e e e F SR SR S P
Process from Point/Station 215.00C to Point/Statian 216.000
**%* CONFLUENCE GF MAIN STREAMS #***+*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.250({Rc.)
Runoff from this stream = 2.813(CFS}
Time of concentration = 12.76 min.
Rainfall intensity = 3.514 (In/Hr)
Summary of stream data:
Stream Flow. rate TC Rainfall Intengity
No. {CFS) imin} {(In/HL)
1 19.663 11.66 3.692
2 Z2.813 12.76 3.514
Largest stream flow has longer or shorter time of concentration
Qp = 19,663 + sum of
Qa Th/Ta
2.813 = 0.914 = 2,571
ep = 22.234

Total of 2 main streams to confluence:
Flow rates before confluence point:

19.663 2.813
Area of streams before confluence:
6.330 0.950

Results of confluence:

Total flow rate = 22.234 (CFS)

Time of concentration = 11,664 min,

Effective stream area after confluence = 7.280{Ac.)

R B o R g B s
Process from Point/Station 216.000 to Point/Station 225,000
**%%* PIPEFLOW TRAVEL TIME (Program estimated size} **x*

Opstream polnt/station elevation = 1445.500(FE.)
Downstream point/station elevation = 1440.000(Ft.)

Pipe length = 18C.00(FE.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 22.234(CFs)
Nearest computed pipe diameter = 21.0C{In.)
Calculated individual pipe flow = 22.234(CF8)
Normal flow depth in pipe = 14.25(In.)

Flow top width inside pipe = 19.62(In.}

Critical Depth = 19.70(In.)

Pipe flow velocity = 12.80(Ft/s)

Travel time through pipe = 0.23 min.

Time of concentratien (TC) = 11.90 min.

o R TN ST o SN I A R R S PSP Y
Process from Point/Station 216.900 to Point/Station 225.000
**%% CONFLUENCE OF MAIN STREAMS ****

The following data inside MAain Stream is listeds
In Main Stream number: 1

Stream flow area = 7.280(Ac,]

Runoff from this stream = 22.234{CFrs)
Time of concentration = 11.90 min.
Rainfall intensity = 3.652 (In/Hr)

Program is now starting with Main Stream No. 2
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@?}++%+¢%+%}+++&f++4&&%;+++++++++++++++++++++++++++++$+$§§&§+%§1fh+&{}
Process from Point/Station 217.000 to Point/Station 218,000
**%% [NITIAL AREA EVALUATION +**+

Tnitial area flow distance = "451.000({Ft.}

Top (of initial area} elevation = 1451.200({Ft.}

Bottom {of initial area) elevation = 1447 .000({F%.)

Difference in elevation = 4_200(Ft.)

Slope = 0.00831 s{percen:t)= 0.93

TC = k(0.330y*[(length~3)/{elevation change) j~3.2

Initial area time of concentration = 11,453 man.

Rainfall intensity = 3.730(In/Hr) for a i00.0 year storm

USER INPUT of soil data for subarea
Runcff Coefficient = (0.838

Decimal fracticn soil group A = 0.000

Decimal fraction scil gronp B = 0.000

Decimal fraction soil greup ¢ = 1.000

Decimal fraction soil group b = 0,000

RI index for scil (AMC 2) = 69.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 6.218(CFS)

Total initial stream area = 1.990(Ac.)

Pervious area fraction = £.500

++v++4++f+&#++&i%++%¥{+$+t++}+++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 2:8.000 to Point/Station 226.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) *#**x

Upstream point/station elevation =  1444.0GC(Ft.)
Downstream point/station elevation = 1443.000(Ft.)
Pipe length = 154.0G{Ft.) Mannihg's N = (.013
No. of pipes = 1 Required pipe flow = 6.218 (CFS}
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.218(CF5)
Normal flow depth in pipe = 11.46(In.)

Flow top width inside pipe = 17.31(1In.}

Critical Depth = 11.5%(In.)

Pipe flow velocity = 5.23{Ft/s)

Travel time through pipe = 0.49 min.

Time of concentration (TC) = 11.94 min.

AR R LG LR 2 £ 28 T S P N RS R I W E W RV W
Process from Paint/Station 219.000 to Point/Station 220,000
**¥% CONFLUENCE OF MINOR STREAMS #*%#

Rlong Main Stream NUmMber: 2 in RoImal Siroam number 1

Stream flow arez = 1.890(ac.)
Runcff from this stream = 6.218(CFS)
Time of concentration = 11.%94 min.
Rainfall intensity = 3.845(In/Hr)

++++++§4+++*+t}+#&f}++++f+++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 218.000 to Point/Station 220,000
#*** INITIAL AREA EVALUATION **#**

Initia}l area flow distance = = 186.000(Ft,)

Top (of initial area) elevation = 144%.B00(Ft.)

Bettom (of initial area) elevation = 1447.000(Ft.)

Difference in elevation = 2.800(Ft.)

Slope = 0.01556 s!percent)= 1.56

TC = k{0.390}*[(length~3)/(elevation change)}~0.2

Initial area time of concentration = 7.158 min.

Rainfall intensity = 4.830{In/Hr) for a 100.0 year storm

USER INPUT of scil data for subarea
Runoff Coefficient = (.850

Decimal fraction soil group A = 1.006
Decimal fraction soil group B 0.000
Decimal fraction soil group C 0.000
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Decimal fraction soil group D = 0.000

RI index for scil(AMC 2} = 69,00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 3,245{CFS}

Total initial stream area = 0.790{Ac.)

Pervious area fraction = 0.500

FEEEE R R R bbb 4

T e e I 0 T N AR B AET S S
Process from Point/Station 219.000 te Point/Station 220.000
**** CONFLUENCE OF MINOR STREAMS **+*

Along Main Stream number: 2 in nOTmAl SLPeam Haber 3

Stream flow area = 0.730(Ac.)
Runoff from this stream = 3.245(CFs)
Time of concentration = 7.16 min.
Rainfall intensity = 4.830{In/Hr)
Summary of stream data:
Stream Fiow rate TC Rainfall Intensity
Hao. {CFS) {min} {In/Hr)
L 6.218 11.94 3.645
2 3.245 7.16 4.830
Largest stream flow has longer time of concentration
Qp = 6,218 + sum of

ob Ia/Ib

3.245 * G.755 = 2.448

Qp = 8.666

Total of 2 streams to confluence:
Flow rates before confluence point:

6.218 3.245
Area of streams before confluence:
1.990 0.790
Results of confluence:
Total flow rate = 8,666 (CFS)
Time of concentration = 11.943 min,
Effective stream area after confluence - 2.780 (hc.)

R e W R S S S S USRI
Process from Point/Station 220.000 to Point/sStation 222.000
**** DIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station cievation = 1443.000(FL.)

Downstream point/station elevation = 1442 ,000{Ft.)
Pipe length = 140.00{Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = B.666(CFS)
Nearest computed pipe diameter = 18.00({In.)
Calculated individual pipe flow = €.666(CFS)
Normal flow depth in pipe = 14.39(In.)

Flow top width inside pipe = 14.43{In.)

Critical Depth = 13.68(In.)

Pipe fiow velocity = 5.73(Frt/3)

Travel time through pipe = 0,41 min,

Time of concentration (TC) = 12,35 min.

I B e o i A S A S S S N N U S R
Precess from Point/Station 220,000 to Point/Station 222.000
*¥%k CONFLUENCE QOF MINOR STREAMS #****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 2.780(Bc.)

Runoff from this stream = 8.666{CFS)
Time of concentration = 12.35 min.
Rainfall intensity = 3.578 (In/Br)

12



R e b e R R e R am e
Process from Polnt/Station 221.000 to Peint/Station 222.000
*¥xx INITIAL ARER EVALUATION *x+*

Initial area flow distance = 231.000(Ft.}

Top {of initial area) elevation = 1450.300(Ft.)

Bottom (of initial area) elevation = 1447.000{Ft.}

Difference in elevation = 3.300(Ft.)

Slope = 0.0:142% s(percent)= 1.43

TC = k(0.390}*{({langth~3)/(elevation change}]10.2

Initial area time of concentration = 8.045% min.

Rainfall intensity = 4.529(In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea
Runcff Coefficient = 0.847

Decimal fractionm soil group A& = 0.000

Decimal fraction scil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraciion soil group D = 0.0C0

RI index for soil{(AMC 2) = 69.0¢C

Pervious area fraction = 0.500; Impervicus fraction = 0.5060
Initial subarea runoff = 3.570{CF3)

Total initial stream area = 0.930(Ac.)

Pervious area fraction = 0.500

B I B EAm T PE T LR DL R e
process from Point/Staticn 221,000 to Point/Station 222.Q00
*F*k CONFLUENCE OF MINCR STREAMS #+**%

Along Main Stream number: 2 in normal stream number 2

8tream flow area = 0.930Ac.)
Runoff from this stream = 3.570(CES)
Time of concentration = 8.0% min.
Rainfall intensity = 4.529{In/Ar)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
Nos ICES3) {min) {In/HT)
1 B.666 12.35 3.578
2 3.570 8.05 4,529
Largest stream flow has longer time of concentration
Qp = §.666 + sum of

Qb Ia/Tb

3.570 * 0.780 = 2.820
oo = 11.486

Total of 2 streams to cconfluence:
Flow rates before confluence point:

- 8.666 3.570
Area of streams before confluence:
2.780 0.930
Results of confluence:
Total flow rate = 11,486 (CFS)
Time of concentration = 12.351 min.
Effective stream area after confluence = 3.710{Aac.)}

L e AR E s cu TE L LRt e
Process from Point/Station 222.000 to Point/Station 225.000
**** PIPEFLOW TRAVEL TIME (Program estimated sigze) #* %

Upstream point/station elevation = 1442.000(Ft.)
Downstream point/station elevation = 1440.000(Ft.)
Pipe length = 10Z.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Reguired pipe flow = 11.486{CFS)
Nearest computed pipe diameter = 18.00(In.}
Calculated individual pipe flow = 11.486{CFS)
Hormal flow depth in pipe = 11.96(In.)

Flow top width inside pipe = 17.00{In.)
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Critical Depth = 15.51{In.}

Pipe flow welocity = 9.21(Ft/s)
Travel time through pipe = 0.18 min,
Time of concentration (TC} = 12.54 min,

e L B B & S T S o IO Y SO Y A B S NP S S S A A
Process from Point/Statien 222 _000 to Point/Station 225.000
**%% CONFLUENCE OF MAIN STREAMS **+%*

The following data inside Main Srream is listed-
In Main Stream number: 2

Stream flow area = 3,710 AL}

Runoff from this stream = 11.486(CF3)
Time of concentration = 12.54 min,
Rainfall intensity = 3.549(In/Hr)

Program is now starting with Main Stream No. 3

R i B B S R e S S S SN S W R

Process from Point/Station 223.000 to Point/Station 224.000
****% INITIAL ARER EVALUATION **x3%

Initial arsga flow distance = 637.000(Ft.)

Top (of initial area) elevation = 1456.500(Ft.}

Bottom (of initial area) elevation = 1446.100{Ft.}

Difference in elevation = 10.400(7t.)

Slope = 0.01633 s{percent)= 1.63

TC = k(0.320)*{ (length"3)/{elevation change)}~0.2

Initial area time of concentration = 11.753 min,

Rainfall intensity = 3.677{In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runcff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1,000

Decimal fraction soil group D = 0.000

RI index for soil (aMC 2) = 9.00

Pervious area fraction = 0.500; Impervious fraction = §.500
Initial subarea runoff = 8.432(CF3)

Total initial stream area = 2.740{Ac.}

Pervicus area Iracticn = ¢.500

B O A A e i o B I S S T o S S ST B SRR S S SRRV SF AU S AR S Y
Process from Point/Station 224.000 to Point/Station 225.000
**#% PIPEFLCW TRAVEL TIME (Program estimated size) **+**

Upstream point/station elevation = 1443.100(Ft.)

Downstream point/station elevation = 1440,000(Ft.}
Pipe length =  239%.00(Ft.} Manning's N = (.013
No. of pipes = 1 Required pipe flow = 8.432(CFg)
Wearest computed pipe diameter = 18.00 (In. )
Calculated individual pipe flow = 8.432(CFS)
Wormal flow depth in pipe = 11.14{1n,)

Flow top width inside pipe =  17.48(In.)
Critical Depth = 13.49(In.)

Pipe flow velocity = 7.33(7Ft/s)
Travel time through pipe = 0.54 min.
Time of concentration (TC) = 12.30 min.

R Rt b s g i i I T o o I R = o e
Process from Point/Station 224.000 to Peoint/Station 225.000
#+%* CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 2.740(ac.)
Runoff from this stream = B.432{CF3}
Time of concentration = 12.30 min.
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Rainfall intensity = 3.587(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CF2) (min) {In/Hr}

1 22.234 11.90 3.652
2 11.4886 12.54 3.549
3 8,432 12.30 3.587
Largest stream flow has longer or shorter time of concentration
p = 22.234 + sum of

Qa Th/Ta

11.480 * 0.949 = 1G.902

Qa Th/Ta

8.432 * 0.968 = B.160

Qp = 41.28¢

Total of 3 mein streams to confluyence:
Flow rates beforé confluence point:

22.234 11.486 §.432
Area of streams before confluence:
7.280 3.710 2.740

Results of confluence:

Total flow rate = 41,296 (CFS)

Time of concentration = 11.899 min,

Effective stream area after confluence = 13,730¢(ac.)

R e o B B e Rt i S T B S R & SR NS T & R L S AN RN S
Process from Point/Station 225.00C to Point/Station 225.000
¥*** SUBAREA FLOW ADDITION **#x

USER INPUT of soil data for subarea
Runoff Coefficient = 0.773
Decimal fraction soil group

A 0.0600
Decimal fraction soil group B

c

D

0.000

FIEN (I I}

Decimal fraction soil group 1.000

Becimal fraction soil group 0.000

RT index for soil{AMC 2) = 69,00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Pime of concentration = 11.920 min.

Rainfall intensity = 3.652(In/Hr) for a 100.0 year storm
Subarea runoff = 2.796|CF3) for 0.990(Ac.)

Total runoff = 44.092{CF3) Total area = 14.720{ac.}
End of computations, total study area = 14,72 {Rzs.}
The following figqures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(&p) = 0.534

Area averaged RI index number = §9.0
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Riverside County Rational Hydrclogy Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 200% Version 7.1
Raticonal Hydrology Study Date: 06/11/15 File:ARCPON1DO,out

TRACT MAP 36785

PGET-PROJECT OM~SITE BYDROLOGY FOR BREA c
100-YERK STORM EVENT
FILENAME: ARcPON100.RRV

*akkxxxk*  Hydrology Study Control Information ***xsxxssx

English (in~lb) Units used in input data file

o e, g e, B, Bk B Ak o e e 1 o, e e, . 2,

Program License Serial Number 6269

Rational Method Hydrolegy Program based on
Riverside County Flood Control & Water Conservation District
1978 hydroleogy manual

Storm event (year} = 100.00 BAntecedent Moisture Conditien = 2

2 year, 1 hour precipitation = 0.500(In.)
100 year, 1 hour precipitation = 1.500(In.}

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intemnsity = 1.500{In/Hr}

Blope of intensity duration curve = 0,5500

bbb bbb Ebdeb R LR R bR R b S R R b 4
Process from Point/Station 301.000 to Point/Station 302.000
**** TNITIAL AREA EVALUATION ***%

Initial area flow distance = 434 . 000(Ft.)

Top (of initial area) elevation = 1458.600(Ft.)

Bottom (of initial area) elevation = 1453.400(Ft.}

Difference in elevation = 5.200(Ft.)

Slope = 0.01198 s(percent)= 1.20

TC = k{0.320})*[{length"3})/{elevation change)]"0.2

Initial area time of concentration = 10.724 min.

Rainfall intensity = 3.867 (In/Hr) for a 100.0 year storm

USER INPUT of soil data [or subarea
Runoff Coefficient = 0.840

Decimal fraction soil group A = 0.0600

Decimal fraction scil group B = 0.000D

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil (AMC 2) = £9.00

Pervious &rea fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 3.474{CFB)

Total initial stream area = 1.070 (Ac.)

Pervious area fraction = 0,500

R e R AR R SRR R R R B L T S S A S EAPRTA PN SO N S S I Y
Process from Point/Station 302.000 to Point/Station 304.000
**¥% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION #*%*

Top of street segméht elevation = 1455;60b(Ft.3
End of street segment elevation = 1446.000(Ft.3
Length of street segment = 290.000(Ft.)



Height of curb above gutter flowline = 6.0(In.}

Width of half street (curb to crown) = 18.000(Ft.)

Distance from crown to crossfall grade break = 16.000(Ft.}
3lope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown {v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.006(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning’s ¥ in gutter = §.0150

Menning's N from gutter to grade break = .0150

Menning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 5.128({CFS}
Depth of flow = 0.270{Ft.), Average velocity = 4.019(Ft/5)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = T.150(Ft.)

Flow velocity = 4.02(rt/s}

Travel time = 1.20 min. TC = 11.93 min.

Adding area flow to street
USER INPUT of soil data for subarea
Runoff Coefficient = (.837

Decimal fraction seil group 2 = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.600

Decimal fraction soil group D = 0.G0O

RI index for scil(AMC 2) = 69.00

Pervicus area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 3.647{In/Hr) for a  100.0 year storm
Subarea runoff = 2.204(CFS) for 1.050(Ac.

Total runoff = 6.673(CF5) Total area = 2.120(Ac.)
Street flow at end of street = 6.678 {CFS)

Half street flow at end of street = 3.339(CFs)

Depth of flow = 0.289(Ft.}, Average velocity = 1.250{Ft/s)
Flow width (from curb towards crown)= 8.118(Ft.)

B R o e e R s 2t o S L B N A A S S S N O AR AR O W A
Process from Point/Station 302.000 to Point/Station 304.000
Rl CONFLUENCE OF MAIN STREAMS **%*

The following data imside Main SCream 1
In Main Stream number: 1

Stream flow area = 2.120(Ac.)

Runoff from this stream = 6.678 {CFS)
Time of concentration = 11.93 min.
Rainfall intensity = 3.647{In/Hx)

Program is now starting with Main Stream No. 2

L e o T I VAU TN P T
Process from Point/Station 303.300 to Peint/3tation 304,000
***% TNITIAL AREA EVALUATION **#*+

Initial area flow distance = 455,000 (Ft.)

Top (of initial area) elevation = 1451.500(Ft.)

Bottom {(of initial area} elevation = 1446.000(Ft.)

Difference in elevation = 5.5800(Ft.)

Slope = 0.01209 s{percent}= 1.21

TC = k(0.3%0) %[ {length”3)/(elevation change)]~0.2

Initial area time of concentration = 10.909 min,

Rainfall intensity = 3.831¢In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea

‘Runoif Cosfficient = (0.839

Decimal fraction soil group A = .0.000

Decimal fraction soil group B 0.000

Decimel fractien soil group € = 1.000

Decimal fraction soil group D = 0.C00

RI index for soil (AMC 27 = £9.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runcff = 7.297(CFS)

H



Total initial stream area = 2.270(Ac.)
Pervious area fractioen = 0.300

B s B & & T LUV AU ST ST U NN S SRS APPSR
Process from Pecint/Station 303.000 to Point/Station 304.000
**** CONFLUENCE OF MATN STREAMS **x*

The following data inside Main Stream 15 Listed .
In Main Stream number: 2

Stream flow area = Z2.270(ac.)
Runoff from this stream = 7.297(CFS)
Time of concentration = 10.91 min.
Rainfall intensity = 3.831(In/Hr)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
No. {CFS} {min) (In/Hr)
1 6.678 11.93 3.647
2 7.257 10,91 3.831
Largest stream flow has longer or shorter time of concentraticn
Oop = 7.297 + sum of
Qa Th/Ta
6.678 * 0.915 = 6.108
Qp = 13.405

Total of 2 main strezams fo confluencel
Flow rates before confluence point:

6.678 7.257
Area Of streams before confluence:
2.120 2.270

Results of confluence:

Total flow rate = 13.405(CFS)

Time of concentration = 10.909 min.

Effective stream area after confluence = 4.39C(Ac.}

e R A RN B i S e D R SR ST & IR Y
Process from Point/Station 304.000 to Point/Station 305.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***#%

Top of street segment elevation = 1446.000(Ft.)
End of street segment elevation = 1444.400(Ft.)
Length of street segment = 434 _000{Ft.}
Height of curb above gutter flowline = 6.0(In.}
Width of half street (curb to crown} = 18.00G(FL.)
Distance from crown to creossfall grade break = 16.000(Ft.)
Slope from gutter to grade break {(v/hz) = 0.029
Slope from grade break to crown (v/hz) = 0.029
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 4.020
Gutter width = 2.000(Ft.)
Gutter hike from flowline = 2.000{In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's ¥ from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 14.093(CFS)
Depth of flow = 0.496(Ft.), Average velocity = 1.9%94(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpeint of streest travel:
Halfstreet flow width = 18.000(Ft.}

Flow velocity = 1.89(Ft/s)

Travel time = 3.63 min. TC = 14,54 min.
Adding area flow to street

USER INPUT of soil data for subarea

Runoff Coefficient = 0.830



Decimal fraction scoil group A = 0,000
Becimal fracticn scil group B = 0.000
Decimal fraction so0il group € = 1.000
Decimal fraction soil group D = 0.000

RI index for soil {(AMC 2} = £9.00

Pervious area fracticn = 0.500; Impervicus fraction = 0,500
Rainfall intensity = 3.271{In/Hr} for a 100.0 year storm
Subarea runcff = 1.222{CF3) for 0.450{Ac.)

Total runoff = 14.628B{CF3} Total arvea = 4.840(Ac.)
Street flow at end of street = 14,628 {CFS)

Hall street flow at end of street = 7.314 (CFS)

Depth of flow = 0.500(Ft.), Average velocity =  2.023(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches inte property = 0.02(Ft.}
Fiow widih (from curb towards crown)l= 18.000(Ft.}

R e R e B Rt L o o VS NN BT APRUSE ST W STA AL B R AT RI oL SVRI SN SURF I IR S
Process from Point/Station 305.000 to Point/Station 308.000
***+* PIPEFLOW TRAVEL TIME (Program estimated size) ***¥

Upstream point/station elevation = 1441.400(Ft.)
Downstream point/station elevation = 1438.000{Ft.}
Pipe length = 315.00{Ft.) Manning's ¥ = 0.013
Ho. of pipes = 1 Required pipe flow = 14.6828(CFS)
Nearest computed pipe diameter = 21,00(In.)
Calculated individual pipe flow = 14.628 (CFS)
Normal flow depth in pipe = 15,42 ({In.)

Fiow top width inside pipe = 18.55{In.)

Critical Depth = 17.01(In.)

Pipe flow velocity = 7.73(Ft/s)

Travel time through pipe = =~ 0.68 min.

Time of concentration (TC) = 15,22 min.

e R R i e e B G A o T o SN
Process from Point/Station 305.000 to Point/Station 308.000
**x* CONFLUENCE OF MAIN STREAMS ***x

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 4,840 {be. )
Runoff from this stream = 14.628(CF5)
Time of concentration = 15.22 min.
Rainfall intensity = 3.1%0(In/Hr)

Program is now starting with Main Stream Ne, 2

e B O e S S AT X SFHEAE S P AU LA S UPR AR S AP SRR TR TR O AP
Process from Point/Station 306.000 to Point/Station 307.000
¥xx% INITIAT, ARER EVALOATIQN #%**

Initial area flow distance = 532.000(Ft.)

Top {of initial area} elewvation = 1448.000(Ft.)

Bottom {(of initial area) elevation = 1441.200(Ft.!

Difference in elevation = 6.800{Ft.)

Slope = 0.01278 s{percent)= 1.28

TC = k{0.390}*[{length~3)/(elevation change}}~D.Z

Initial area time of concentration = 11.484 min.

Rainfall intensity = 3.724{In/Hr) for a 100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.838

Decimal fraction soil grcup B = 0.000

Decimal fraction soil group B = 0,900

Decimal fraction soil group C = 1.400

Decimal fraction so0il group D = 0.000

RI index for soil (AMC 2) = £9.00

Pervious area fraction = 0.500; Impervicus fraction = (.500
Initial subarea runoff = 7.923(CF8)

Total initial stream area = Z2.540(Ac, )



Pervious area fraction = 0.500

e T O 1 S AT S
Process from Point/Station 307.000 to Point/Station 308.000
*##* PIPEFLOW TRAVEL TIME {Program estimated siza) **+*

Upstream point/station elevation = 1439.200(Ft.)
Downstream point/station elevation # 1438.000(Ft.)
Pipe length = 112.06({Ft.) Manning’s ¥ = 0,013
No. of pipes = I Required pipe fiow = 7.923(CFS)
Nearest computed pipe diameter = 18.00{In.)
Calculated individual pipe flow = 7.923(CFS)
Normal flow depth in pipe = 11.40(In.)

Flow top width ipside pipe = 17.35({In.}

Critical Depth = 13.09{In.}

BPipe flow velocity = 6.71(Ft/s)

Travel time threough pipe = 0.26 min.

Time of concentration (TC) = 1:.76 min.

++++++++++++$%+i$1lfw&+44+&f@%rﬁ*{%@+§%%+¥+P+v+?ff{+f¥$++++%+++++++*++
rocess from Point/Station 307.000 to Point/Station 308,000
**%% CONFLUENCE OF MAIN STREAMS ***+

‘The fallowihg ddta inside Main Stream is Tistedy
In Main Stream number: 2

Stream flow area = 2.540(Ac.)
Runoff from this stream = 7.923(CF5}
Time of concentration = 11.76 min.
Rainfall intensity = 3.675{In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intengity
No. (CFS) {min) {(In/Hr}
1 14,628 15.22 3.1%0
2 7.923 11.76 3.675
Largest stream flow has longer time of concentration
o = 14.628 + sum of

Qb la/Ib

7.923 ¥ 0.868 = 6.878

Qp = 21.505

Total of 2 main streams to confluence:
Flow rates before confluence peoint:

14.628 7.923
Area of streams before confluence:
4,840 2.540

Results of confluence:

Total flow rate = 21.505(CF8)

Time of concentration = 15.215 min,

Fffective stream area after confluence = 7.380(Ac.)

B e e B o S U SN S A PR T Y
Process from Point/Station 308.000 to Point/Station 314.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **#x

Upstream point/station elevation = 1438.000(Ft.)
Downstream point/station elevation = 1437.000{Ft.)

Pipe length = 20.0C(Ft.} WManning’s B = 0.013
No. of pipes = 1 Required pipe flow = 21.505(CFS}
Nearest computed pipe diameter = 24.00{1In.)
Calculated individual pipe flow = 21.505{CF8)
Normal flow depth in pipe = 17.84(In.)

Flow top width inside pipe = 20.97{In.}

Critical Depth = 19.89(In.}



Pipe flow wvelocity = 8.58(Fs/s)
Travel time through pipe = 0.17 min.
Time of concentration (TC) = 15.39 min.

B e e o e L L I Rt S S S
Process from Point/Station 308,000 to Point/Station 314.000
*¥r** CONFLUENCE OF MAIN STREAMS ***x

The following data inside Main Stream 1s listed:
In Main Stream number: 1

3tream flow area = 7.330(Ac.)

Runoff from this stream = 21.505(CF8)
Time of concentration = 15.39 min.
Rainfall intensity = 3.170{In/Hr}

Program is now starting with Main Stream No. 2

R R B G o e i E L O N 2 [ I TRRIVECF MU I ST I 1S O WA S
Process from Point/Station 309,000 to Point/Station 310.000
**¥% INITIAL AREAR EVALUATION ***%

Initial area flow distance =  767.00G0 (Ft,)

Top {0f initial area) elewvation = 1458.600{¥t.)

Bottom (of initial area) elevation = 1447.000!Ft.})

Difference in elevation = 11.600{Ft.)

Slope = 0.01512 s{percent}= 1.51

TC = k{0.320}*[{length"3)/(elevation change)]~0.2

Initial area time of concentration = 12.854 min.

Rainfall intensity = 3.500(In/Hr}) for a 100.0 year storm

USER INPUT of scil data for subarea
Runoff Coefficient = 0.834

Decimal fraction soil group & = 0.000

Decimal fraction soil group B = 0.009

Decimal fraction soil group € = I.0Q00

Decimal fraction scil group D = 0.000

RI index for soil (AMC 2) = &9.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 3.037(CFs)

Total initizl stream area = 1.040(ac.)

Pervious area fraction = 0.500

R o o Lt ot 0 0 L I R S B N S AR S S SA NUFHVAFURUER S U AU U SR TSRO
Process from Point/Station 310.000 to Point/Station 312.000
*#%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDTTION *%+*

‘Top of street segment elevation = 1447000 (Ft.)

End of street segment elevation = 1442.200(Ft.)
Length of street segment = 397.0C0(Ft.)

Height of curb above gutter flowline = 6.0{In.}
Width of half street (curb to crown} = 18.000({Ft.}
Distance from crown to crossfall grade break = 16.000({Ft.}
Slope from gutter to grade break (v/hz} = G.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on {2) side(s) of the street

Distance from curb to property line = 106.000(Ft.)
Slope from curb to property line (v/hz} = 0.020

Gutter width = 2.000(Ft.}

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0,G150

Manning's N from gutter to grade break = ©.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 4,168 {CF5)
Depth of flow = 0.302({Ft.}, Average velocity = 2.326(Ft/2)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 8.771(Ft.)

Flow velocity = 2.33(Ft/s)

Travel time = 2.84 min. TC = 15.70 min.

Adding area flow to street
USER INPUT of scil data for subarea



Runoff Coefficient = 0,328

Decimal fraction soil group A = O, 000

Becimal fraction soil group B = 0,000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = £9%.00

Pervicus area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 3.136{In/Hr) for a  100.0 year storm
Subarea runoff = 2.12%{CF5) for G.820{Ac.)

Total runoff = 5.185(CF8) Tctal area = 1.860(Ac.)
Street flow at end of street = 3.165(CFS)

Half street flow at end of streest = 2.583(CTs)

Depth of flow = 0.320(Ft.}), Average velocity = 2.440¢Ft/s}
Flow width (from curb towards crown)= 9.652{Ft.)

¢++f}++*§+}¢+£++f+%++§++§%§+4}++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 310.000 to Point/Station 312,000
**x4 CONFLUENCE OF MINOR STREAMS **%*

AT¢ng Main Stream number: 3 in normal Stresm number 1

Stream flow area = 1.860(ac.)
Runcff from this stream = 5.165(CFS)
Time of concentration = 15.70 min.
Rainfall intensity = 3.136{In/HT)

AR it e e o o e S I (LR R S SN AR S WA ST R A
Process from Point/Station 311.000 to Point/Station 312.000
%%+ INITIAL ARER EVALUATION #¥&*

‘Initial area flow distance =  335.0001F¢.)
Top {of initial area) elevation = 1445.900(Ft.)

Bottom {of initial area} elevation = 1442.200(Ft.}

Difference in elevation = 3.700(Ft.)

Slope = 0.01104 s (percent)= 1.10

TC = k{0.3%0)*[{length”3)/{elevazion change}10.2

Initial area time of concentration = 9.828 min.

Rainfall intensity = 4.057(In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.842

Decimal fraction soil group & = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soll greup € = 1.000

Decimal fraction soil group D = 0.000

RI index for soil (AMC 2) = £95.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runcff = 3.382(CFS}

Total initial stream arez = 0.990(ac.)

Pervious area fracticn = 0,500

N A I D
Process from Point/Station 311.0600 to Point/Statien 312.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main §tream number: 2 in nermal stream number 2

Btream flow area = C.950(ac.)

Runoff froem this stream = 3.382(CF8)

Time of concentration = 9.83 min.

Rainfall intensity = 4.057(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CF8) {min) {In/Hx)

1 5.165 15,70 3.136

2 3.382 9.83 4.057

Largest stream flow has longer time of concentration
Op = 5.165 + sum of



b Ta/Ib
3.382 * G.773 = 2.614
op = T.789

Total of 2 streams to confluence:
Flow rates before confluence point:

5.165 3.382
Area of streams before confluence:
1.860 0.950
Results of confluence:
Total flow rate = 7.780(CFS)
Time of concentration = 15.699 min.
Effective stream area after confluence = 2.850(Ac.)

e L e T e X IR
Process from Point/Station 312.000 to Point/sStation 314.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **%*

Top ¢f Street segment elevation = 1442.200(Ft.)

End of street segment elevation = 1441,000(Ft.)

Length of sireet segment = 131.000(Ft.}

Height of curb above gutter flowline = 6.0{In.}

Width of half street {curb to crown) = 18.000{Ft.)

Distance from crown to c¢rossfall grade break = 16.000(Ft.)
Slope from gutter to grade break {v/hz) = 0.020

Slepe from grade break to crown (v/hz) = 0.020

Street flow is on (2] side(s} of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb Lo property line (w/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2,000(In.)

Manning's N in gutter = (.0150

Manning's ¥ from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 8.530(CF8)
Depth of fiow = G.380(Ft.}, Average velocity = 2.465(Ft/s)

Streetflow hydraulics at midpeint of street travel:

Halfstreet flow width = 12.663(Ft.)

Fiow velocity = 2.47(Ft/s)

Travel time = 0.89 min. TC = 16.58 min.
Adding area flow to street

USER INPUT of soil data for subarea

Runoff Coefficient = 0.826

Decimal fraction soil group & = 0.000

Decimal fraction soil group B = £.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil (AMC 2} = €9.00

Pervious area fraction = 0.500; Impervicus fractiom = (.500
Rainfall intensity = 3.043(In/Hr} for a 100.0 year storm
Subarea runoff = 1.382{CFS) for 0.550 (Ac.)

Total runoff = 9.1624{CF8) Total area = 3,460 {ac.)
Street flew at end of street = 2.162 (CFS)

Half street flow at end of street = 4.581 (CFS)

Depth of flow = 0.387(Ft.}, Average velocity = 2.397{Ft/s)

Flow width (from curb towards crown)= 13.04Q0(Ft.}

I Rt e I e i R E o L B s L JCE L F IR R SRS ST W WY
Frocess from Point/Station 312.000 to Point/Station 314.000
**x*+ CONFLUENCE OF MAIN STREAMS *%%%

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 3.400 (Ac.,)

Runoff from this stream = 9.162 (CFS)
Time of concentration = 16.58 min.
Rainfall intensity = 3.043(In/Hr)

Program is now starting with Main Stream No, 2



R e X I T VI N Y
Process from Point/Station 313.000 to Point/Staticn 314.000
**#* INITIAL ARER EVALUATIQN ***%*

Tnitial area flow distance = 835.000{Ft.y

Tep {of initial area) elevation = 14556.100(¥rt,}

Bottom (of initial area) elevation = 1441.000(Ft.)

Difference in elevation = 15.100(Ft.)

Slope = 0.01808 s(percent)= 1.81

TC = k(G.390)*[ {length”3}/ (elevation change; [*D.2

Initial area time of coneentration = 12.832 min.

Rainfall intengity = 3.504{In/Hr}) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = (0.834

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = (.000
Decimal fraction soil group € = 1.000

Decimal fraction soil group D = 0.000

RI index for soll{AMC 2) = 69.00

Pervious area fraction = 0.500; Impervious fractisn = 0.500
Initial subarea runoff = 5.700{CFs)

Total initial stream area = 1.950(Ac.)

Pervious area fractien = 0.500

bbbttt bt bbb S bbb b o F R R R R bR R R b b R b bbb
Process from Point/Station 313.000 teo Peint/Station 314.000
*¥*x** CONFLUENCE OF MAIN STREAMS *%**

“The folléwing data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 1.950(Ac.)
Runoff from this stream = 5.7C0(CF3}
Time of concentration = © 12.83 min.
Rainfall intensity = 3.504(Ia/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) {fmin) {In/Hr)
1 21,505 15.389 3.179
2 9.162 16.58 3.043
3 5.760 12.83 3.504
Largest stream flow has longer or shorter time of concentration
Cp = 21_505 + sum of
Ra Th/Ta
9.162 * 0,928 = 8.502
Qb I2/Ib
5.700 * 0,805 = 5.158
op = 35.165

Total of 3 main streams to confluence:
Flow rates before confluence point:

21,505 9.162 5.700
Area of streams before confluence:
7.380 3.400 1.850

Results of confluence:

Total flow rate = 35.165(CF3)

Time of concentration = 15.390. min.

Effective stream area after confluence = 12.730{Ac.}

+-‘ii-:-éi-++,++a;+++++.4»w+w#-.+++s-;+ﬂ~++++++++++++++45H+4%&§»+++4«w}+4++%++++m+++
Preocess from Point/Station 314.000 to Point/Station 317,000
***% DIPEFLOW TRAVEL TIME (Program estimated size) *»=*x

Upstream point/station elevation = 1437.000{rz.)



Dovnstream point/station elevation = 1433.000(Ft.)

Pipe length = 180.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 35.165(CF5)
Nearest computed pipe diameter = 24_00(In.}
Calculated individual pipe flow = 35.165(CFS)
Wormal flow depth in pipe = 20.72(In.}

Flow top width inside pipe = 16.45%(In.}

Critical depth could not be calculzted.

Pipe flow velocity = 12.18(Ft/s)

Travel time through pipe = 0.25 min.

Time of concentration (TC) = 1%.64 min.

B T N N O R R N NP AN SR AN WART S e
Process from Peint/Station 14.000 to Point/Station 317.000
*%*% CONFLUENCE OF MAIN STREAMS ****

The following data inside Main &tream is listed:
In Main Stream number: 1

Stream £low area = 12.730{Ac.)

Runcff from this stream = 35,165 (CFS)
Time of concentration = 15,64 min.
Rainfall intensity = 3.143(In/Hr)

Program is now starting with Main Stream No. 2

¢$+@t+%++++$f+}+4+{+++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 315.000 to Point/Station 316,000
*¥*x% INITIAL AREA EVALUATION ***%*

Initial area flow distance =  111.000(Ft.)

Top (of initial area) elevation = 1442.300(Ft.)

Bottom (of initial area) elevation = 1441.000(Ft.)

Difference in elevation = 1.300(Ft.}

Slope =  (.01171 s(percent)= 1.17

TC = k({0.380)*[{length~3)/{elevation change!}~0.2

Initial area time of concentration = 6.244 min.

Rainfall intensity = 5.207{In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.854

Decimal fraction soil group A G.00C
Decimal fraction soil group B 0.000
Cecimal fraction soil group € = 1.000
Decimal fraction sgil group D = 0.000

il

RI index for soil{aMC 2} = §£%.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 0.889(CF3)

Total initial stream arsa = 0.200(Ac.)

Pervious area fraction = 0.500

R R e 2o I S L T O e SR S U BN U S S S S AT IF AU S SN S S rS
Process from Point/Station 316.000 to Point/Station 317.000
**+* PIDEFLOW TRAVEL TIME {Program estimated size) ***=*

Upstream point/station elaevation = 1437.000(Ft.}
Downstream point/station elevation = 1433.000(Ft.}
Pipe length = 90.C0(Ft.} Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 0.859(CFS)
Hearest computed pipe diameter = 6.00(In.)
Calculated individual pipe flow = 0.889(CF3)
Normal flow depth in pipe = 3.88(In.)

Flow top width inside pipe = 5.73(In.}

Critical Depth = 5.51{In.}

Pipe flow wvelocity = 6.62{Ft/3)

Travel time threugh pipe = 0.23 min.

Time of concentration (TC} = €.47 min.

B R L e B e T e Rl B s o SRS
Process from Point/Station 316.000 to Point/station 317.000

10



*rk+ CONFLUENCE OF MAIN STREAMS #**+

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow ares = 0.200(nc.)
Runcff from this stream = 0.889(CPS)
Tine of concentration = 65.47 min.

Rainfall intensity = 5.106{In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
Nc. [CF3) {min) {In/Hx)
1 35.165 15,64 3.143
2 0.889 £.47 5.106
Largest stream flow has longer time of concentration
Op = 35.165 + sum of

ob Ia/Ih
0.889 * 0.616 = 0.547

Qp = 35.712

Total ©f 2 main streams to confluence:
.Flow rates before confluence point:

35,165 0.889
Area of streams before confluence:
12.?30 0.200

Results of confluence:

Total flow rate = 35.712 (CFS)

Time of concentration = 15.636 min.

Effective stream area after confluence = 12.830{Ac.)

%#*¥+&¢%%++#++§4+4+++%+%+¥v+$%%ﬁﬁ%&+¥i4++++¢¥¥+4+#+%%§+++%++++++?+++¥+
Process froem Point/3tation 317.00C to Point/Station 317.000
#%%% SUBAREA PLOW ADDITION ***+

USER INFUT of soil data for subarea
Runcff Coefficient = 0.770
Decimal fraction soil group A
Decimal fraction soil group B 9.000

Decimal fraction soil group C 0.590

Decimal fraction socil group D 0.410

RI index for soil (AMC 2} = 71.50

Pervious area fraction = 1.000; Impervious fraction = 0.000

Time of concentration = 15.64 min.

Rainfall intensity = 3.143(In/Hr) for a 100.0 year storm
Subarea runcff = 2.637{CF3) for 1.050(Ac.}

Tetal runoff = 38.349(CFS) Total area = 14.020(Ac.)
End of computations, total stndy area = 14.02 [Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

£.000

own

Area averaged pervious area fraction{ip] = 0.539
Area averaged RI index number = €9.2

11
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1889 - 2005 Version 7.1
Ratlonal Hydrology Study Date 06/12/15 Flle ARDPONIOO out

TRACT MAP 36785

POST-PROJECT ON-SITE HYDROLOGY FOR AREA D

100-YEAR 3TORM EZVENT

FILENAME: ARDPON100.RRV

e e e L et e i i i e e i e

Frésviard  Hydrology Study Control Information *raskxsss+

English (in-1b) Units vsed in input data file

Program License Serial Number 6269

Rational Methed Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.)
100 year, 1 hour precipitation = 1.500(In.}

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hr}

Slepe of intensity duration curve = 0.5500

I Eams EE R PR STR

e o S R A S WP S WS W]
Process from Point/Station 401.000 tec Point/Station 402.000
***% INITIAL AREA BEVALUATION #*%+

Initial area flow distance = 620.000({Ft.)

Top (of initial area) elevation = 1448.100(Ft.)

Bottom (of initial area) elevation = 1438.200(Ft.)

Difference in elevation = 9.80Q (Ft.)

Slope = 0.01597 s (percent)= 1.60

TC = k(0.390)*[(length~3)/(elevation change)]~0.2

Initial area time of concentration = 11.678 min.

Rainfall intensity = 3.690(In/Hr) for a 100.0 year storm

USER INPUT of 30il data for subarea
Runoff Coefficient = 0,841

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimzl fraction scil group C = 0,730

Decimal fraction soil group D = 0.270

RI index for soil{AMC 2} =. 70.60

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 8,404 (CFS)

Total initial stream area = 3.030({ac.)

Pervious area fraction = 0.500

R R S R T L N T A S e R AU S
Process from Point/Station 402,000 to Peint/Station 404.000
**** PIPEFLOW TRAVEL TIME {Program estimated size) *#*n+

Upstream point/station elevation — 1435.000 (Ft.}
Downstream point/station elevation = 1430.000(Ft.)
Pipe length =  244.00(Pt.) Manning's N = 0,013

5. d



No. of pipes = 1 Required pipe flow = 9.404 (CFS)

Nearest computed pipe diameter = 18.00{(In.)
Calculated individual pipe flow = 9.404 [CFS)
Normal Ilow dspth in pipe = 10.31(In.)

Flow top width inside pipe = 17.81{In.)
Critical Depth = 14.22(Tn.}

Pipe flow velocity = 8.98(Ft/s)

Travel time through pipe = 0.45 min.

Time of concentration (TC) = 12.13 min,

R L o e L D L r e
Process from Peint/Station 402.900 to Poink/Station 404.000
*4%% CONFLUENCE OF MAIN STRERMS *##»*

The following data inside Main Stream is listed:
In Main Stream number: I

Stream flow area = 3.030({Ac.)

Runoff from this stream = 9.404 (CFS)
Time of concentration = 12.13 min.
Rainfall intensity = 3.614(In/Hr)

Program 1s now starting with Main Stream No, 2

B R R R RS S s B R TS R R o
Process from Point/Station 403.000 to Point/Station 464.000
**** TNITIAL AREAR EVALUATICN #**#*«

Initial area flow distance = 581,000{Ft.}

Top {of initial area) elevaticn = 1443.00C(Ft.}

Bottom (of initial area) elevation = 1433,900(Ft,)

Difference in elevation = 9.100(Ft.}

S5lope = 0.01566 s (percent}= 1.57

TC = k{06.350}*[{length~3) /{elevation change}]1”0.2

Initial area time of concentration = 11.423 min.

Rainfall intensity = 3,735{In/Hx) for a 100.0 year storm

USER INPUT of scil data for subarea
Runoff Coefficient = 0.843

Decimal fraction soil group & = 0.000

Decimzl fraction soill group B = 0.000

Decimal fraction soll group C = 0.640

Decimzl fraction soil group D = 0.360

RI index for soil(amMc 23 = 71,10

Pervious area fraction = 0.500; Impervious fractionm = 0.500
Initial subarea runcff = 8.533(CFS)

Total initial stream area = 2.710{Ac .}

Pervious area fraction = 0.500

T I 1 T o T SR W S VA W WA W AP AN WL W RPN S ST SO S
Process from Point/Station 403.000 to Point/Station 404.000
*a%xx CONFLUENCE OF MATN STRERMS ***#

The féllowing data inside Main Stream is listed:
In Main Stream number:; 2

Stream flow area = 2.710{Ac.)
Runoff from this stream = 8.533{CF5}
Time of concentration =  11.42 min.
Rainfall intensity = 3,735(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. {CFS} {min) {In/Hr}
1 9,404 12.13 3.6l4
2 8.533 11.42 3.735
Largest stream flow has longer time ¢f concentration
Op = 5.404 + sum of
Qb Ia/Ib

8.533 * 0.967 = 8.255



Qp = 17.659

Total of 2 main streams to confluence:
Flow rates before confluence point:

9,404 8,533
Area of streams before confluence:
3.030 2.710

Results of confluence:

Total flow rate = 17.658{CF5}

Time of concentration = 12.131 min,

Effective stream area after confluence = 5.740{Ac.)

B Ll i o o o o e S N AR kaoartasc oSt e s g s R ST s ]
Process from Point/Station 404,000 to point/Station 404,000
**%% DPIPEFLOW TRAVEL TIME (Program estimated size) x**x*

Upstream point/station elewvation = 1430.0C00(Ft.}

Downstream point/station elevation = 1427.500(Ft.)
Fipe length =  244.00(Ft.) Manning'a N = 0.013
No. of pipes = 1 Requirad pipe flow = 17.659(C¥FS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 17,659 (CFS)
Normal flow depth in pipe = 15,82(In.}

Flow top width inside pipe = 22.75{In.)

Critical Depth = 18.17(In.)

Pipe flow welocity = 8.04(Ft/s)

Travel time through pipe = 0.31 min.

Time ¢f concentration {(TC) = 12.64 min.

e e R R et
Process from Point/Station 404.000 to Point/Station 406.000
**** CONFLUENCE OF MBIN STREAMS ****

The following data inside Mairn Stream is listed:
In Main Stream number: 1

Stream flow area = 5.740 (Ac.)

Runoff from this stream = 17.65%{CFS)
Time of concentration = 12,64 min.
Rainfall intensity = 3.533(In/Hr)

Program is now starting with Main Stream Ho. 2

B o L e e S S
Process from Point/Station 405.000 to Point/Station 406,000
*xx* TNITIAL AREA EVALUATION *x*¥

Initial area flow distance = 533.000(Ft.)

Top (of initial area) elevation = 1437.600{Pt.)

Bottom {of initial area) elevation = 1430.000(Ft.)

Difference in elevation = 7.600(Ft.)

Slope = 0.01426 s{percent)= 1.43

TC = k(0.390)*[ (length”3) /{elevation change)]~0D.2

Initial area time of concentration = 11,244 min,

Rainfall intensity = 3.768B(In/Hr} for a 100.0 year storm

USER INPUT ¢of soil data for subarea
Buncff Coefficient = 0,839

Decimal fraction seoil group A = 0.000

Decimal fractiom soil group B = 0.000

Decimal fraction soil group C = 0.960

Decimal fraction soil group D = 0.040

RI index for s0il(AMC 2} = £9.20C

Pervious area fraction = 0,5300; Impervious fraction = 0.500
Initial subarea runcff = 7.079{CFS}

Total initial stream area = 2.240(Ac.)

Pervious area fraction = 0.500



R AR anar T SEES AT RN TR PR EY SR ST S LI R S
Process from Point/Station 405.000 teo Point/Station 406.000
*#45 CONFLUENCE OF MAIN STREAMS **%x

The following data inside Main Stream is Tlisted:
In Main Stream number: 2

Stream flow area = 2.240{Ac.}
Runoff from this siream = 7.079(CF5)
Time of concentzation = 11.24 min.
Rainfall intensity = 3.768{In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
Ne. (CFS} (min) fIn/Hr)
1 i7.659 12.64 3.533
2 T.079 11.24 3.768
Largest stream flow has lopnger time of concentration
Qp = 17.659 + sum of

b Ia/Ib

7.073 * 0.938 = 6.638

Qp = 24.298

Total of 2 main streams to confluence:
Flow rates before confluence point:

17.659 7.079
Area of streams before confluence:
5.740 2.240

Results of confluence:

Total flow rate = 24.,298({Crs)

Time of concentration = 12.637 min.

Effective stream area after confluence = T.880 (Ac.}

T B N A A H S P S AN AN T NPT S S A O
Process from Point/Station 406.000 to Point/3tation 408.000
¥+*% PIPEFLOW TRAVEL TIME (Program estimated size) *+*+

Upstream point/station elevation = 1427.S00(Ft.)

Downstream peint/station elevation = 1425.000(Ft.)
Pipe length = 81.00(Ft.) Manning's B = §.013
No. of pipes = 1 Required pipe flow = 24.298 (CF8)
Nearest computed pipe diameter = 21.00(In.)
Calculated individuel pipe flow = 24.298 (CFS)
Heormal flow depth in pipe = 15.18(In.)

Flow top width inside pipe = 18.79(In.)

Critical depth could not he calculated.

Pipe flow welocity = 13.04(Ft/s)

Travel time through pipe = 0.10 min.

Time of concentration (TC} = 12.74 min,

*$}+++}++¥f¥*§%¥%+$+%§}++ifﬁ+¥+}+%?+%¥%¥4+%+}+++?+f+++%%+$+§+++if?+++#
Process from Point/Station 406.000 to Point/Station 408.000
***x* COMNFLUENCE OF MATIN STRERBMS ***x

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 7.9B0{AC.)

Runcff from this stream = 24,298 (CFS)
Time of concentration = 12.74 min.
Rainfall intensity = 3.517{In/Hr)

Program is now starting with Main Stream No. 2

%$+¥*++++¥*$+£+++£+$¥+%%+++f&£&&*ﬁ%%**{&%+**+++f§%+§%++£+%$f%¥+¥*¥++++'
Process from Point/Station 4G7.000 to Point/Station 408040
ki INITIAL AREA EVALUATION ****



initial area flow distance = 188.000(Ft.}

Top {of initial area) elevation = 1431.800!(Ft.)

Bottom (of initial area) elevation = 1429.000{Ft.)

Difference in elevation = 2.300{FL.)

Slope = 0.01489 s(percent)= 1.49

TC = k({.390)*[(length”3)/{elevation change)]*0.2

Initial area time of concentration = 7.347 min.

Rainfall intensity = 4.761{In/Hx} for = 100.D year storm

USER INPOT of so0il data for subarea
Runoff Coefficient = 0,850

Decimal fraction soil group & = 0.000
Decimal fraction soil group B = 0.000
Decim fraction scil group C = 1.000

Decimal fraction soil group D = 0.000

RI index For soll(aMC 2) = 69.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 2.589{CFS)

Total initial stream area = 0.640(Ac.)

Pervious area fraction = 0.500

B e e e S e B e e R D e E R s S s Rl St
Process from Point/Station 407,008 to Point/Staticn 408,000
k*F* CONFLUENCE OF MAIN STREAMS **+*

The folleowing data inside Main Stream is listed:
In Main Stream number; 2

Stream flow area = 0.640(ac.)
Runoff from this stream = 2.589(CFS
Time of concentraticon = 7.35 min.
Rainfall intensity = 4.761(In/Hr)
Summary of stream data:
Stream Flow rate TC Razinfall Intensity
No. {CF8) (mim) {In/Hr)
i 24.258 iz.74 3.517
2 2.589 7.35 4,761
Largest stream flow has longer time of concentration
op = 24.258 + sum of
Qb Ia/Ib
2.589 * 0.739 = 1.913
Op = 26.211

Total of 2 main streams to confluence:
Flow rates before confluence point:

24,298 2.58%9
Area of streams before confluence:
7.980 0.640

Results of confluence:

Total flow rate = 26.211(CF8)

Time of concentration = 12.740 min.

Effective stream area after confiuence = B.620(Ac.}

B I e o e L
Process from Point/Statiecn 408.000 to Point/Station 409,000
#*x%* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1425.000(Ft.)
Downstream point/station elevation = 1422.000(Ft.}
Pipe length = 45.00(Ft.} Manning's N = 0.013

HNo. of pipes = 1 Required pipe flow = 26.211(CF8)
Nearest computed pipe diameter = 18.90C{In.)
Calculated individual pipe flow = 26.211(CF8)
Normal flow depth in pipe = 14.25{In.)

Flow top width inside pipe = 14.62(In.!



Critical depth could not be galeculated.

Pipe flow welocity = 17.4%(Ft/s)}
Travel time through pipe = 0.04 min.
Time of concentraticn (TC) = 12.78 min

e e T T R Rt
Process from Point/Station 409.000 to Point/Station 409. 300
**** SUBARFA FLOW ADDITIQON *¥+%

USER INPUT of soil data for subarea
Runoff Coefficient = D.79%4

Decimal fraction soil group A 0.0600
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.190
Decimal fraction soil group D = 0.810
RI index for socil(AMC 27 = 73.90

Pervious area fraction = 1.000; Impervicus fraction = 0.000

Time of concentration = 12.78 min.

Rainfall intensity = 3.511¢{In/Hr} fozr a 100.9 year storm
Subarea runcff = 2.062(CrS) for 0.740{Ac.)

Total runcff = 28.272 (CFs) Total aresa = 9.3601{Ac.}
End of computations, total study area = 9.36 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(ap) = 0.540
Area averaged RI index number = 70.6



Riverside County Ratlonal Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c} 1989 - 2005 Version 7.1
Rational Hydrelogy Study

TRACT MAP 36785

POST-PROJECT ON-SITE HYDROLOGY FOR AREA F

10C-YEAR STORM EVENT

FILENAME: ARFPON100.RRV

i Hydrology Study Control Information ***xdxrkkxx
English (in-lb) Units used in input data file

e o 5o i e il B, el S o g B ey o e g i e e =

Program License Serial Number 6269

Raticnal Method Hydrology Prograwm based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100,00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.}
100 year, 1 hour precipitation = 1.500(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hr)

Slope of intensity duration curve = 0.5500

Fhb bbb bd bbb b S bbb bbb b R RS AR R bR
Process from Point/Station 601,000 te Polnt/Station 602.000
*¥%%x INITIAL AREA EVALUATION *#*=%*

Initial area flow distance =  40L1.000(Ft.)

Top {of initial area) elevation = 1445,000(Ft.)

Bottom (of initial area) elevation = 1430.000(Ft.)

Difference in elevation = 15.000({Ft.)

Slope = 0.03741 s (percent)= 3.74

TC = k{B.417}*[ (length”3)/ (elevation change}]"0.2

Initial area time of concentration = 8.847 min.

Rainfall intensity = 4,299({In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea
Banoff Coefficient = 0.8541

Decimal fraction soil group A = (0.000
Decimal fraction scil group B 0.000
Decimal fraction s0il group € = 0.640
Decimal fraction soil group D = 0.360

[

RI index for scilf{amc 2) = 71.10
Pervious area fraction = 0.590; Impervious fraction = 0,410
Initial subarea runoff = 12.791({CF3)

3.5401{Ac.)

n

Total initial stream area
Pervious area fraction = 0.590

End of computations, total study area = 3.54 (Ac,)
The following figures may

be used for a upnit hydrograph study of the same area.

Area averaged pervious area fraction(dp) = 0,590
Area averaged RI index number = 71.1



Riverside County Raticonal Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 06/12/15 File:AREPCN100.out

TRACT MAP 36785

POST-FPROJECT ON-SITE HYDROLOGY FCR AREA E
100-YEAR STORM EVENT

FILENAME: AREPON1OQ.RRV

FEEEEARES Eydrology Study Control Information F***rxxass

English (in-l1b) Units used in input data file

Program License Serlal Number 626%

e B Sy i R e i e

Rational Method Hydrolegy Program based on
Riverside County Flood Control & Water Conservation District

1578 hydrology manual
Storm event ({year) = 100.00 Anktecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.}
100 year, 1 hour precipitation = 1.500(In.;

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500{(In/Hr)

Slope of intensity duration curve = (0.5500

B i B B B o o i e B o
Process from Point/Station 501,000 to Point/Station 502,000
**%¥ TNITIAL ARER EVALUATION ****

Initial area flow distance = ~708.000(Ft.)

Top {(of initial area) elevation = 1446.700(Ft.)

Bottom (of initial area) elevation = 1438.500(Ft.)

Difference in elevation = 8.200(Ft.}

Slope = 0.01158 s{percent)= 1.16

TC = k(0.390)*([ (Length~3}/(elevation change)]~0.2

Initial area time of concentration = 13.132 min.

Rainfall intensity = 3.45%(In/Hr) for a 100.0 year storm
USER INPUT of soil data for subarea

Runcff Coefficient = 0.834

Decimal fraction soil group & = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1,000

Decimal fraction soil group D = 9.000

RI index for soil (AMC 2} = 69.00

Pervions area fraction = 0.500; Impervious fractiomn = 0.500
Initial subarea runofi = 11.160(CF3) .

Total initial stream area = 3.870(AC.) v’

Pervious area fraction = 0.500

i T S T N AT SRR R L e SR
Process from Point/Station 502.000 to Point/Station 505.000
**%% RPYPEFLOW TRAVEL TIME (Program estimated size) ****

'Upstream point/station elevation = 1435.000(Ft.}
Downstream point/station elevation = 1432.000(Ft.}
Pipe length = 265.00(Ft.) Manning's N = 0.013

-
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No. of pipes = 1 Required pipe flow = 11.160{CFS)

Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 11.160(CFS}
Normal flow depth in pipe = 14.72(In.)

Flow top width inside pipe = 13.80{In.)
Critical Depth = 15.33(In.)

Pipe flow veleocity = 7.21(Ft/s)

Travel time through pipe = 0.61 min.

Time of concentration (TC) = 13.74 min.

i s S S S QLRI BRI B S U M SN (TR S U SRS A S S A RS
Process from Point/Station 502.000 to Point/Station 505.000
**** CONFLUENCE OF MAIN STRELMS ***=*

The following data imside Main Stream is listeds
In Main Stream number: 1

Stream flow area = 3.870(Ac.)

Runoff from this stream = 11.160(CFS)
Time of concentratiocn = 13.74 min,
Rainfall intensity = 3.374{In/HT)

Program is now starting with Main Stream No. 2

R R Rl i o D B L o S B R o o ey
Process from Point/Station 503.000 to Point/Station 504.000
¥wx* INITIAL AREA EVALUATION **%*x

Initial aréa flow distance = 443.000(Ft.}

Top (of initial area) elevation = 1447.B0C(Ft.)

Bottom (cf initial area} elevation = 1434.700(Ft.)

Difference in elevation = 13.100{Ft.)

Slope = 0.02557 s{percent)= 2,96

TC = k(0.390)*[ (length”~3)/{elevation change)]"0.2

Initial area time of concentration = 9.025 min.

Rainfall intensity = 4.252({In/Hr} for a 100.0 year storm

USER INPUT of scil data for subarea
Runcff Coefficient = 0,844

Decimal fraction so0il group A 0.000
Decimal fraction scil group B 0,000
Decimal fraction soil group C = 1.000
Decimal fraction goil group D = 0.000

It

RI index for soil{BMC 2} = 69.00

Pervious area fraction = 0,500; Impervious fractiom = 0.500
Initial subarea runoff = 6.247(CFS)

Total initial stream area = 1.7401{Ac.) "’

Pervious area fraction = 0.500

B ey T L T b S AR TSR B WO SR S UL B ST UE U WA S S UPUL IV WP U UV AT BN SRS
Process from Point/Station 504.000 te Point/Station 505.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top Gf Street gegment elavation = 1437.400(Ft.}

BEnd ¢f street segment elevation = 1434.700(Ft.}

Length of street segment = 196.C00(Ft.)
Height cf curb abeove gutter flowline = €.0(In.)
width of half street (curb to crown) = 18.000{Ft.)
Distance from crown to crossfall grade break = 16.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) =  0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.}

Slope from curh to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flcowline = 2.000{In.)

Manning's N in gutter = 0.0150

Manning’'s N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 8.069{CF5)

Depth of flow = 0.354(Ft.), Average velocity = 2.B44(Ft/s)



Streetflow hydraulics at midpoint of street travel:

Balfstreet flow width = 1I1.367(Ft.)
Flow velocity = 2.84(Ft/s)
Travel time = 1.15 min. < = 16.17 min.

Adding area flow to street

USER INPUT of soll data for subarea
Runoff Coefficient = 0.841

Decimal fraction soil group A g.000
Decimal fraction soil group B 0.000
Decimal fraction soil group ¢ = 1.000
Decimal fraction soil group D = 0.000

RI index for soil(RMC 2} = §9.00

Pervious area fraction = 0.500; Impervicous fraction = 0.500
Rainfall intensity = 3.981({In/Hr) for a 100.C year storm
Subarea runoff = 3.516(CF8) for 1.050(Ac.}y

Total runoff = 9,763{CF8} Total area = 2.780(Ac.)
Street flow at end of street = 9.763(CFS8)

Half street flow at end of street = 4.881(CFS)

Repth of flow = 0.373(Ft.}, Average velocity = 2.974{Ft/s)
Flow width (from curb towards crown)s 12_.307(Ft.)

B o T O G o L S T TS SR P WA SR S S SR Y SR C S er s
Process from Point/Staticn 504 _000 to Point/Station 505.000
***% CONFLUENCE OF MAIN STREAMS #*#*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 2.730{Ac.)
Runcff from this sktream = 9.763{CF3)
Time of concentratiom = 10.17 min.
Rainfall intensity = 3.981(In/Hr)
Summary of stream data:
Stream Fiow rate TC Rainfall Intensity
No. (CF8) (min) (In/Hx)
1 11.160 13.74 3.374
2 9.762 10.17 3.981
Largest stream flow has longer time of concentration
Qp = 11.160 + sum of
ob Ia/Ib
9.763 * 0.548 = 8.274
op = 19.434

Total ¢f 2 main streams to confluence:
Flow rates before confluence point:

1l.160 9.763
Area of streams before confluence:
3.870 2,780

Results of confluence:

Total flow rate = 19,434 (CFS)

Time of conceantration = 13.744 min,

Effective stream area after confluence = 6.660(AC.)

T 2 o L B R R R o ah T T LS R AU SUNCT S M L S S
Process from Point/Station 505.000 to Point/Station 512.000

**%#% PIPEFLOW TRAVEL TIME (Program estimated size) ****
Upstréam point/station elevation = 1432.000(Ft.)
Downstream point/station elevation = 1424.C00G(Ft.)
Pipe length = 333.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 19,434 {CF8)
Nearest computed pipe diameter = 21.00{In.}
Calcilated individual pipe flow = 19.434 (CFS)
Normal flow depth in pipe = 14.0%(In.)

Flow top width inside pipe = 1%.74{1In.)



Critical Dspth = 1%.01(In.}

Pipe flow velocity 11.32(Ft/s)
Travel time through pipe = 0.49 min.
Time of cencentration (TC) = 14.23 min.

B A e e o o S S S ISR S SPR N RS UE S PSP RTR QT RP IR T AP
Process from Point/Station 505,000 to Point/3tation 512.000
*%%* CONFLUENCE OF MAIN STREAMG #*#*¥

The following datz inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 6.660 (RAc.)

Runoff from this stream = 19.434(CF8)
Time of concentration = 14.23 min.
Rainfall intensity = 3.309{In/Hr}

Program is pow starting with Main Stream No. 2

B e e i B e i O S ST N N S AP PP
Process from Point/Station 5G6.000 to Point/Station 508.000
***% INITIAL AREL BVALUATTON **#*

Initial area flow distance - B55.000(FL.}

Top {of initial area} elevation = 1445.700(Ft.)

Bottom (of initial area} elevation = 1429.800(Ft.}

Difference in elewation = 15.800(Ft.)

Slcpe = 0.01860 s{percent)= 1.86.

TC = k{0.350}*[{length"3)/{elevation change)]*0.2

Initial area time of concentration = 12.881 min.

Rainfall intensity = 3.496(In/Hr) for a 100.C year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.839

Decimzl fraction soil group & = 0.000
Decimal fraction soil group B = [(.000
Decimal fraction scil group C = 0.680
Decimal fraction soil group D = 0.320

RI index for soil{AmMC 2} = 70.90

Pervious area fraction = 0.500; Impervicus fraction = (.500
Initial subarea runcff = 6.824{CFS)

Tetal initial stream area = 2.350(Ac.)

Pervious area fraction = 0,500

R R R e g b L W R EI ST P PP Ty
Process from Point/Station 506.000 to Point/Station 508.000
*x%%¢ CONFLUENCE OF MINOR STREAMS **%3

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 2.350(Ac.)

Runcff from this stream = 6.894 {CF5)
Time of concentration = 12.88 fin.
Rainfall intensity = 3.496(In/Hr!

I e T L a2 e o & o 1 S Sr S AN W PR N
Process from Point/Station 507.060 to Point/Station 508.000
**** INITIAL AREA EVALUATION ##*%*

Initial area flow distance = 787.000(Ft.)

Top {of initial area) elevation = 1444.3800(Ft.)

Bottom (of initial area) elevation = 1429.800(Ft.)

Difference in elevaticn = 15.100({Ft.)

Slope = 0.0191% s({percent}= 1.92

TC = k(0.3%0)*[{length~3)/(elevation change}}~0.2

Initial area time of concentration = 12.384 min.

Rainfall intensity = 3.573(In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.849

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000



Decimal fraction soil group C = 0.0B0
D =

Decimal fractiom soil group = 0.920

RI index for soll{BMC 2) = 74.50

Pervious area fraction = 0.500; Impervicus fraction = 0.500
Initial subarea runoff = 12.771(CF8)

Total ipitial stream area = 4,210(Rz.)

Pervicus area fraction = §.500

B R Tl T S o T Yo
Process from Point/Station 507.000 to Point/Station 508.000
¥*%* CONFLUENCE OF MINOR STREAMS *###*

Along Main Stream number: 2 in hormel siream number 2

Stream flow arsa = 4,210 (Ac.)
Runoff from this stream = 12,771 (CF8)
Time of concentration =  12.38 min.
Rainfail intensity = 1.573({In/Hr}
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. {CFS8} {min} {In/Hr)
1 6.8594 12.88 3.49¢
2 12.771 12.38 3.573
Largest stream flow has longer or shorter time of concentration
Qp = 12.771 + sum of
Ga Tb/Ta
6.894 * G.961 = 6.628
Qp = 19.358

Total of 2 strsams to confluence:
Flow rates before confluence peint:

5.894 12.771
Brea of streams before confluence:
2_350 4,210
Results of confluence:
Total fiow zrate = 19.398(CF3)
Time of concentration = 12.384 min.
Effective stream area after confluence = 6.560{nc.)
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Process from Point/Station 508.000 tc Point/station 511.000
¥+ %+ QTREET FLOW TRAVEL TIME + SUBARELA FLOW ADDITION ***=*

Top of street segment elevation = 1425.800(Ft.)
End of street segment elevation = 1425.200(Ft.)
Length of street segment = 57.000({Ft.}
Height of curb above gutter flowline = 6.0{In.}
Width of haif street {(curb to crownl! = 18.000{Ft.)
Distance from crown to crossfall grade break = 16,000(Ft.)
Slope from gutter te grade break (v/hi) = 0.0z0
Slope from grade break to grown (w/hz) = 0.020
Street flow 1s on {21 side{s) of the street
Distance from curb to property line = 10.000{Ft.)
Slope from curb to property line {v/hz} = 0.020
Gutter width = 2.000(Ft.)
Gutter hike from flewline = 2.000(In.}
Manning's N in gutter = 0.0150
Manning's ¥ from gutter to grade break = 0.0150
Manning's W from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 19.650(CFS}
Depth of flow = 0,471 (Ft.), Average velocity = 3.176({Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.223(Ft.)

Flow velocity = 3.18(Ft/5)

Travel time = 0.30 min. TC = 12.68 min.
Adding area fiow to street

USER INPUT of scil data for subarea



Runoff Coefficient = (.836

Decimal fraction soil group A = 0.G00
Becimal fraction soil group B = 0.000
Decimal fraction soil group C .880

Decimal fraction soil group D = 0.120

1

RI index for soil{aMC 2} = 69.70

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 3.526(In/Hr) for a 160.0 year storm
Subarsa runoff = 0.501(CFs) for 0.170{Ac.}

Total runoff = 19.500{CF8) Total area = 6.730 (Ac.}
Street flow at end of street = 19,900 (cFs)

Half street flow at end of street = 5.850(CF5}

Depth of flow = 0.473(Ft.}, Average velocity = 3.186{Ft/s)

Flow width (from curb towards crown)= 17.309(Ft.)

++++++++++++++++++++++++++++++t+++f*%t+3?&f$¢%$%¥&f&f¥f++&#f++++++++++
Process from Peoint/Station 508.000 to Point/Station 511.000
¥+x+ CONFLUENCE OF MINOR STREAMS *+*»

Along Main Strxeam number: 2 in normal stream number 1

Stream flow area = 6.730(Rc.)

Runoff from this stream = 19,900 (CFS)
Time of concentration = 12.68 min.
Rainfall intensity = 3.526{In/Hr)

++++$+%%+++4¥¢§++%¥%+4+4%4+++%+$¥+&&}4$}++++++++++++++++++++++++++++++
Process from Point/Station 509%.000 te Point/Station 510.000
***¥ IRITIAL AREA EVALUATION #x#«x

Initial dred flow distance =T8T 000(FE.)

Top (of initial area) elevation = 1432.000(Ft.)

Bottom (of initial area) elevation = 142%.000(Ft.)

Difference in elevation = 3.000(FE-}

Slope = 0.00381 s(percent)= 0.38

TC = k(90.380)*[(lergth~3)/(elevation change) ]"0.2

Initial area time of concentration = 17.109 min.

Rainfall intensity = 2,991 (In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coesfficient = (.825

Decimal fraction soil group &2 = 0.000

Decimal fraction sgil group B = 0.000

Decimal fraction seil group ¢ = §.990

Decimal fraction soil group D = 4.010

RI index for soil{AMC 2} = 6%.10

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 1.300(CF8)

Total initial stream area = 0.770(Ac.}

Pervious area fraction = 0.500
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Process from Point/Staticn 510.000 to Point/Station 511.000
***k PIPEFLOW  TRAVEL TIME {Program estimated size) ***#

Upstream point/station €levation — 1426.00G{Ft.)
Downsiream point/station elevation = 1425.000(Ft,}
Pipe length = 180.00(Ft.} Manning's W = 0,013
No. of pipes = 1 Required pipe flow = 1.9%00(CFS)
Nearest computed pipe diameter = 12.06(In.}
Calculated individual pipe flow = 1.900(CFS3)
Normal flow depth in pipe = 7.51¢{In.}

Flow top width inside pipe = 11.61{In.)

Critical Depth = 7.05({In.)

Pipe flow velocity = 3.6B(FL/s}

Travel time through pipe = 0.82 min.

Time of concentration (TC) = 17.93 min.

e & S NI S U ST S N A W Y



Process from Point/Station 510.000 to Point/Station 511.800
*k*k CONFLUENCE OF MINGR STRERMS #*+**

Along Main Stream number: 2 in Normal stream number 2

Stream flow area = 0.770{Ac.)
Runoff from this stream = 1.900{CFs)
Time of concentration = 17.93 min.
Rainfall intensity = 2.915{In/Hr)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
No. {CF3) {min) {In/Hr}
1 19.560 12.68 3.526
2 1.800 17.93 2,815
Largest stream flow has longer or shorter time of concentration
Qp = 19.900¢ + sum of
Qa Th/Ta
1.%00 =* 0.708 = 1.345
Qp = 21.244

Total of 2 streams to confluence:
Flow rates before confluence point:

19.90G 1,800
Area of streams before confluence:
6.730 0.770
Results of confluence:
Total flow rate = 21,244/(CFS)
Time of concentration = 12.683 min.
Bffective stream area after confluence = 7.500(Ac.)
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Process from Point/Station 511,000 to Point/Station 512,000
¥#+% PIPEFLOW TRAVEL TIME (Program estimated size) **%=x

Upstream point/station elevation = 1425.000(Ft.)
Downstream point/station elevation = 1424.000(Ft.)
Pipe length = 60.00({Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 21.244(CFS}
Nearest computed pipe diameter = 24.00{In.}
Calculated individual pipe flow = 21.244(CF3)
Normal flow depth in pipe =  15.19({In.)

Flow top width inside pipe = 23.14{In.}

Critical Depth = 1%.80(In.}

Pipe flow velocity = 10.14(Ft/3)

Travel time through pipe = 0.10 min.

Time of concentration {TC) = 12.78 min.

B N = T T T P U U S T W RS Y
Process from Point/Station 511.000 to Point/Station 512.000
FExX CONFLUENCE CF MAIN STREAMS »i*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow aresa = 7.500(Ac.}

Runoff from this stream = = 21.244(CF3)

Time of concentration = 12.78 min.

Rainfall intensity = 3.511 (In/HL)

Summary of stream data:

Stream  Flow rate TC Rainfall Intensity
No. {CFS) {min} {In/Hr)

1 19,434 14.23 35309

2 21.244 12.78 3.511

Largest stream flow has longer or shorter time of concentration
Qp = 21.244 4+ sum of



Qa Tb/Ta
19,434 * 0D.898 = 17.45%0
Op = 38.694

Total of 2 main streams to confluence:
Flow rates before confluence point:

19.434 21.244
Area of streams before confluence:
6.660 7.500

Results of confluence:

Total flow rate = 38.694(CFS)

Time of concentration = 12.782 min,.

Effective stream area after confluence = 14.160 (Ac.)

G e L S G e Rl Rl T T SR LN S S SR PP S S e
Process from Peint/Station 512.000 to Point/Station 513.000
*=x* PIPEFLOW TRAVEL TIME {Program estimated Bize) *x&*

Upstream point/station elevation = 1424.000(Ft.}
Downgtream point/station elevation = 1422.000(Ft.)
Pipe length = 52.00(Ft.) Manning's W = 0.013
No. of pipes = 1 Required pipe flow = 3B8.694(CFS}
Nearest computed pipe diameter = 24.00{In.}
Calcuiated individual pipe flow = 38.694(CFS)
Normal flow depth in pipe = 17.34(In.;}

Flow top width inside pipe = 21.49(In.)

Critical depth could not be calculated.

Pipe flow velocity = 15.91(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 12,84 min.

L UL LI RN IR S A W S AU S
Procesg from Point/Station 313.000 to Point/Station 513.000
*#%* SUBAREA FLOW ADDITION ***¥

USER INPOT of soil data for subarea
Runoff Coefficient = 0.791

Decimal fractien seil group A B.000
Decimal fraction seil group B = 0.000
Decimal fraction soil group C = 0.250
Pecimal fraction soil group D = 0.750

RI index for soil{AMC 2) = 73.50

Pervious area fraction = 1.000; Impervious fraction = 0.000

Time of concentration = 12.84 min.

Rainfall intensity = 3.503(In/Hr) for a 100.0 year stomm
‘Subarea runoff = 4,186({CF8) for 1.510{ac.) _
Total runoff = 42.881(CFS) Total area = 15,670 (Ac.t
End of computations, total study drea = 15,67 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction{ap) = 0.548
Area averaged RI index number = 71.2
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989 - 2005 Versionm 7.1
Raticnal Hydrology Study Date: 07/24/14 File:ARFEX100.out

190-YEAR RATIONAL METHOD FCR AREA F

PRE-PROJECT CONDITICHN

FN: BRFEX100,RRV

FEREF NI A Hydrology Study Contrcl Information **#&#sxsx

English {in-1b) DUnits used in input data file

Program License Serial Number 6269

e .

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100,00 Antecedent Molsture Condition = 2

2 year, 1 hour precipitation = 0.500(In.)
100 year, 1 hour precipitation = 1,200{In.)

Storm event year = 100.0

Caiculated rainfall intensity data:

I nour intensity = 1.200{In/HEr)

Slope of intensity duration curve = ).5500

R R S T e S P R B A U S SR
Process from Point/Station 601.000 to Point/Staticn 602.000
**%%+ TNITIAL AREA EVALUATION *#*w*

Initial area flow distance = 583.000(Ft.})

Top (of initial area) elevation = 1644.000(Ft.)

Bottom (of initial area} elevation = 149§.000(Ft.)

Difference in elevation = 148.000{Ft.)

Slope = 0.25386 s{percent)= 25.39

TC = k(-1.036)*{ (length"*3)/{elevation change)]1~0.2

Warning: TC computed to be less than 5 min.; program is assuming the
time of concentration is 5 minutes.

Initial area time of concentration = 5.000 min.

Rainfall intensity = 4.707{In/Hr) for a 100.0 year storm
USER INPUT of so0il data for subarea

Runoff Coefficient = 0.868
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 1.000

RI index for soil(AMC 2} = 88,00

Pervious area fraction = 0.970; Impervious fractien = G.030
Initial subarea runoff = 7. TE8{CES)

Total initial stream area = 1.900{Ac.)

Pervious area fraction = 0.970

0.600
0.¢00

U A |

i to Point/Station 603.000
ME + SUBAREA FLOW ADDITION **x%

o X
o+
o+

Top of natural channel elevation = 1496.000(Ft;)



End <«f natural channel elevation = 1450.000(Ft.)
Length of natural channel = 1297.000({Ft.}
Estimated mean flow rate at midpoint of channel = 42,058 (CF3}

Natural valley channel type used

L.&. County flood control district formula for channel velocity:
Veloclty(ft/s} = (7 + B(q(English Units)~.352} (slope~0.5}
Velocity using mean channel flow = 6.24(FL/3)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Nermal channel slope = 0.0355
Corrected/adjusted channel slecpe = 0.0355
Travel time = 3.12 min. TC = 8.12 min.

Adding area flow to channel

USER INPFUT of s0il data for subarea
Runoff Coefficient = 0.846

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.700
Decimal fraction soil group D = 0.300

RI index for soil{AMC 2} = 85.00

Pervious area fraction = (.980; Impervious fraction = 0.020
Rainfall intensity = 3.606(In/Hr) for a  100.0 year storm
Subarea runoff = 51.248 (CF5) for 16.800(Ac.}

Total runoff = 59.007 (CFS8) Total area = 18.700(Ac.)

B A R i E At LR LS L SRR R R 2 SR TE W AR N A S S I S WS WY
Proceas from Point/Station 603.000 to Point/Station 607.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITICN **#%

Top of natural channel elevation =  1450.000(Ft.)

End of natural channgl elevation = 1444.000(Ft.)

Length of natural channel = 526.000(FL.)

Estimated mean flow rate at midpcint of channel = 72.891(CF3}

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity{ft/s) = {7 + &(q|English Units)~.352} (slope~0.5)
Velocity using mean channel flow = 4.61{Ft/s)

Correction te map slope used on extremely rugged channels with
drops znd waterfalls (Plate D-6.2)

Normal channel slope = 0.0114
Corracted/adjusted channel slope = 0.0114
Travel time = 1.90 min. TC = 10.02 min.

Adding area flow to channel

USER INPUT of soil data for subarea
Runcoff Coefficient = 0.634

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group © = C¢.CO0
RI index for soil {AMC 2} = B4.00

Pervious area fraction = 1.000; Impervious fractiom = 0.000
Rainfall intensity = 3.212(In/Hr) for a 100.C year storm
Subarea runctf = 23.575(CF3) for 8.800(ac.)

Total runoff = B2 582 (CF5) Total area = 27.500 (Ac.}

B L e S S S S R SRS S NS ST R WU BN WO S S SRS
Process from Point/Statien 603.000 to Point/Statien 607.000
**** CONFLUENCE OF MINOR STRERMS **+#

Along Main Stream number: * in normal stream number 1
Stream flow area = 27.500{ac.)



Runoff from this strezam = B2.582(CFS)
Time of concentrztion = 10.02 min.
Rainfall intensity = 3.212(In/Hr}

L R e L o T YRFUIBIArUC U WY ST W PR A
Process from Point/Staticn 604.000 to Point/Station 605.500
*x*% TNITIAL AREA EVALUATION **#=*

Initial area flow distance = 910.000(Ft.}

Top (of initial area) elevation = 1572,.000(FL.)
Bottom (of initial area) elevation = 1462.000{Ft.)
Difference in elievation = 110,900 (Ft.)

Slope = 0.12088 s{percent)= 12.0%

TC = k(-C.964}*{{length~3)/(elevation change)]~0.2
Warning: TC computed to be less than 5 win.; program is assuming the
time of concentration is 5 minntes.

Initial area time of concentration = 5.060 min.

Rainfall intensity = 4.707(In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea

Runoff Coefficient = 0.860

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

bPecimal fraction soil grouwp C = 0.700

Decimal fraction so0il group D = 0.300

RI index for soil{AMC 2} = B85.10

Pervicus area fraction = 0.930; Impervicus fraction = 0.070
Initial subarea runoff = 11.745(CF8}

Total initial stream area = 2.900(Ac.)

Pervious area fraction = 0.830

R e e A ik T o S T ST Bt P USRS T B NP S A S P S AU EN Y B,
Process from Point/Station 605.000 to Point/Statien 606.000
**** NATURAL CHAKNEL TIME + SUBAREA FLOW ADDITION **x=

Tog of natural channel elevation = 1482.000(Ft.)

End of natural channel elevation = 1451.000({¥Ft.)

Length of natural channel = 620,000(FL.)

Estimated mean flow rate at midpoint of channel = 18.8630(CFS)

Natural wvalley channel type used

L.A. County flood contrel district formula for channel velocity:
Velocity(ft/s) = (7 + 8(g{English Units)~.352) (slope”~0.5)
Velocity using mean channel flow = 3.92({Ft/3)

Correction to map siope used on extremely rugged channels with
drops and waterfalls (Piate D-6.2)

Normal channel slope = 0.0177
Corrected/adjusted channel slope = 0.0177
Travel time = 2.64 min. TC = 7.64 min,

Adding area flow to channel
USER INPUT of soil data for subarea

‘Runcff Coefficient = 0,843

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group € = 1.000

Decimal fraction soil group D = 0.0600

RI index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = C.000
Rainfall intensity = 3.728{In/Hr) for a 100.0 vyear storm
Subarea runoff = 10,681 (CF3} for 3.400{Rc.)

Total runoff = 22_426(CFS} Total area = 6.300(AC. §
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Process from Point/Station 606.000 to Point/Station 697.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION *#%%*#




Top of natural channel elevation = 1451.000 (Ft.)

End of natural channel elevation = 1444.000(Ft.)

Length of natural channel = 712.000(Ft.)

Estimated mean flow rate at midpoint of channel = 38.444(CF3)

Natural valley channel type used

L.A, County flood control district formula for channel velocitys
Velocity(ft/s) = (7 + 8 (q(English Units}~.352) {slope”0.5)
Velocity using mean channel flow =  3.54 (Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2}

Normal channel slope = 0.0097
Corrected/adjusted channel slope = 0,0097
Travel time = 3.38 min. TC = 11.02 min.

Adding area flow to channel

USER INPUT of soil data for subarea
Runoff Coefficient = 0.83%

Decimal fraction seil group & = 0,000
Decimal traction scil group B 0.000
Decimal fraction soil group C 0.900
Decimal fraction soil group D = 0.100

I

RI index for soil(AMC 2) = 84,60

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.047{In/Hr) for a 100.0 year storm
Subarea runoff = 22.863(CF3) for 5.000({Ac.)

Total runoff = 45.289(CF83) Total area = 15.300{2c. !
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Process from Point/Station 606.000 to Point/Station 607.000
**** CONFLUENCE OF MINOR STREAMS **#x

Along Main Streaﬁ nuﬁber: 1l in normal stream number 2

Stream flow area = 15.300(Ac.}
Bunotff from this stream = 45.289 (CFS)
Time of concentration = 1:.02 min.
Rainfall intensity = 3.047(In/Hr)
Summary of stream data:
Stream Fleow rate TC Rainfall Intensity
‘No. {CF3) {min} (In/Hr)
1 82.582 10.02 3.212
2 45.289 11.02 3.047
Largest stream f£low has longer or shorter time of concentration
op = 8§2.582 + sum of
Ca Th/Ta
45_289 * 0.509 = 41.158
Qp = 123,740

Total of 2 streams to confluence:
Flow rates before confluence point:

B2.582 45.289
Rrea of streams hefore confluence:
27.500 15.300
Results of coufluence:
Total flow rate = 123.740(CF3)
Time of concentration = 10.016 min.
Effective stream area after confluence = 42.806{Ac.)
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Process from Pocint/Staticn 607.000 to Point/Station 508,000
**** NATURAL CHANNEL TIME + SUBAREZA FLOW ADDITION ***%

‘Top of natural channel elevation = ..1444.000€Ft.1
End of natural channel elevaticn 1438.0004Ft.)



Length of natural channel = 2066.000(Ft.}
Estimated mean flow rate at midpoint of channel = 195.150(CFS)

Natural wvalley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)~.352) {slope”0.5)

Velocity using mean channel flow = 6.53(Ft/3)

Correction teo map sliope used on extremely rugged channeis with
drops and waterfalls (Plate D-§.2)

Normal channel slope = 0.0126
Corrected/adjusted channel slope = $.0126
Travel time = 5.27 min. TC = 15,2% min.

Adding arez flow to channel

USER INPUT of soil data for subarea
Runcff Coefficient = 0,823

Decimal fraction soil group A G.000
Decimal fraction scil group B 0.000
Decimal fraction soil group € = 0.800
Decimal fraction soil group B = 9.200
RI indek for soil{AMC 2) = £84.80

1]

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.545(In/Hr) for a 100.0 year storm
Subarea runoff = 103.451(CF8} for 49,400 (RC.)

Total runoff = 227.191(CFS8) Total area = 92.200({8c.]

+++++++++++++++++++++++++++++++++++++++++++++&+&&++@%+§+¢+&&+%f++*++++
Process from Point/Station 608.000 to Peint/Station 609.000
FH** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION *#*#*

Top of natural channel elevaticn = 1418.000 (Ft.}

End of natural channel elevation = L416.000(FL.}

Length of natural channel = 730.000({Ft.)

Estimated mean flow rate at midpoint of channel = 246.534(CFS)

Natural valley channel type used-

L.A, County flood control district formula for chasnel velocity:
Velocity(ft/s) = (7 + 8(g(English Units)”.352) (slopa”0.5)

Velocity using mean channel flow = 3.28(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls {Plate D-6.2)

Normal channel slope = 0.0027
Corrected/adjusted channel slope = 0.0027
Travel time = 3.71 min. TC = 19.00 min,

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0,822

Decimal fraction scil group A = 0.000

Decimal fraction s¢il group B = 0.000

Decimal fraction soil group C = 6.500

Decimal fraction soil group D = 0.500

RI index for soil(aMC 2} = B86.10

Pervious area fractiom = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.258(In/Ar) for a 100.0 year storm
Subarea runoff = 29.135(CFS) for 15.700(Ac.)

Total xunoff = 256.326(CFS) Total area = 107.2800{Ac.)
End of computations, total study area = 107.20 (Be.)

The following figures may
be used for a unit hydregraph study of the same area.

Area averaged pervious area fraction{Ap) = 0.994
Area averaged RI index number = 85.0



Riverside County Rational Hydrology Pregram

CIVILCADD/CIVILDESIGN Engineering Software, (c) 198% — 2005 Versicn 7.1
Ratlonal Hydrology Study Date: 06/16/15 File:ARFPOSTL00.out

TRACT 36785

1U0-YEAR RATIONAL METAOD FOT. ARER F

OFEITTE POST PRUOJECT SONDITION

YNt ARFPOSTIOU.PRV

ke sk o Hydrology Study Control Informatlon .

English (in-1b) Units used in input data file
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Program License Serial Number 6269

Ratlenal Mebhod Eydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.)
100 year, 1 hour precipitation = 1.500{In.|

Storm event year = 100.0
Calculated rainfall intensity data:

1 heur intensity = 1.500(In/Hr)

Slope of intensity duration curve = 0.5500

e B e 0 e 2 2 I L B B A S S BAFR D O SRR ++
Process from Point/Station 601.000 to Point/Station 602,
¥*x% TINITIAL, AREA EVALUATION #*#**

Initial area flow distance = 606.000(Ft,}

Top (of initial area) elevatiom = 1648,000(Ft.)

Bottom (of initial area) elevationm = 1496.000(Ft.)

Difference in elevation = 152.000(Ft.)

Slope = 0.25083 sipercent})= 25.08

TC = k(0.530)*[{length"3)/(elevation change)]~0.2

Initial area time of concentration = 9.065 min.

Rainfall intensity = 4,241 (In/Hr) for a 100.0 year storm

UNDEVELOPED (poor cover} subarea
Runoff Coefficient = 0.866

Decimal fraction soil group A = 0.000
Decimal fraction soil group B 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

RI index for soil(AMC 2) = 89.00

Pervious area fraction = 1.000; Impervious fraction = 0,000
Initial subarea runoff = 6.982 (CFS)

Total initial stream area = 1.900(Ac.)

Pervious area fraction = 1.000

L e S e 6 et i L S RSN NS T SO S S S S SV AT W
Process from Point/Station 602.000 to Point/Station 605,000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITIQN *x#>

po.éf.ﬁatural channel elevéfiéﬁ.= 1496.000(Ft.}
End of natural channel elevation = 1475.000(Ft.}
Length of natural channel = 337.000(Ft.)

o
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Estimated mean flow rate at midpoint of channel = l4.882{crs)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = {7 + Bi{q{English Units}~.352) (slope”D.5)

Velocity using mean channel flow = 6.91(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6,2)
Normal channel slope = 0.0623
Corrected/adjusted channel slope = 00,0623
Travel time = 0.81 min. TC = %.88 min.

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runcff Coefficient = 0.8865
Decimal fraction soil group A = 0.000
Decimal fractioen so0il group B = §.000
Decimal fracticn soil group € = 0.000

Decimal fraction soil group D = 1.000

RI index for soil{amMc 2} = §9,00

Pervious area fraction = 1.¢00; Impervious fraction = §;000
Rainfall intensity = 4.048(In/Hr) for a 100.0 year storm
Subarea runeff = 15.045(C¥s) for 4.300 (Ac.}

Total runoff = 22,026 (CFS) Total area = 6.200{Ac.)

R A S e e e ST N S S S S WU S PP
Process from Point/Station 602.000 to Point/Station 605.000
***% CONFLUENCE OF MAIN STREAMS 2#%*

The fellowing data inside Main Stream is listed:
In Main Stream namber: 1

Stream flow area = 6.200(ac.)

Runoff from this stream = 22.026(CF3)
Time of concentration = 9.88 min,
Rainfall intensity = 4.046{In/Hrc;

Program is now starting with Main Stream Mo, 2

AR A R A R S b SR R T SR T X T ML S S T U R S
Process from Point/Station 603.000 to Point/Station 604.000
4% INITIAL RREA EVALUATION #*%*%%

Initial area flow distance = 527.00C(Ft.)

Top {of initial area) elevation = 14B5.000(Ft.)

Bottom (of initial area) elevation = 1472.000(Ft.)

Difference in elevation = 13.000({Ft.)

Slope = 0.02467 s{percent)= 2.47

TC = k{0.530)*[{length~3}/{elevation change}]~0.2

Initial area time of concentration =  13.632 min.

Rainfall intensity = 3.389(In/Hr) for a 100.0 year storm

UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.846

Decimal fraction soil group A 0.000
Decimal fraction scil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fracticn soll group D = 0.000

RT index for seil{(AMC 2} = 86.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runcff = 2.866(CFS)

Total initial stream areg = 1.000(Ac.

Pervious area fraction = 1.00¢

L R et S B e L e L W KUY S BVAE S W ST RSN AT
Process from Point/Station 604.000 to Point/Station 605,000
**** PIPEFLOW TRAVEL TIME (Program estimated sizg) *hw=

Upstream point/station elevation = 1472.G00(Ft.}



Downstream point/station elevation = 1485.000(Ft.)

Pipe length = 492.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Reguired pipe flow = 2.866(CFS)
Wearest computed pipe diameter = 15.00{In.}
Calculated individual pipe filow = 2.868(CFS)
Normal flow depth in pipe = 8.10(In.}

Flow top width inside pipe = 14.85(In.)

Critical Depth = §.17{In.}

Pipe flow welocity = 4.24(Ft/s)

Travel time through pipe = 1.93 min.

Time of concentration (TC) = 15.37 min.

R o R L T s
Process from Point/Station 604.00C to Point/Station 605,000
***+ CONFLUENCE OF MARIN STREAMS **#%%

The'follbwin§ data inside MAln Stream is listed;
In Main Stream number: 2

Stream flow area = 1.000 (Bc.)
Runoff from this stream = 2.866(CF3)
Time of concentration = 15.57 min.
Rainfall intensity = 3.151 {In/Hr)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
No. {CFS) {min) ’ {In/Hx)
1 22.026 9.88 4.046
2 2.886 15.57 3.151
Largest stream flow has longer or shorter time of concentration
Qp = 22.026 + sum of
Qa Th/Ta
2.866 * 0.635 = 1.818
op = 23.845

Total of 2 main streams to confluence;
Flow rates before confluence point:

22.026 2.86¢6
Area of streams before confluence:
6.200 1,006

Results of confluence:

Total flow rate = 23.845{CF8)

Time of concentration = 9.878 min.

Effective stream area after confluence o 7.20G(AC.)
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Process from Point/Station 605.000 to Point/Station 08,000
**** PIPEFLOW TRAVEL TIME (Program estimated size) **#x

DUpstream point/station elevation = 1469.000(Ft.}
Downstream point/station elevation = 1467.000(Ft.)
Pipe lengtk = 400.00(Ft.) Manning's M = 0.013
¥o. of pipes = 1 Required pipe flow = 23.845{CFS)
Wearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 23.845(CFS)
Normal flow depth in pipe = 20.72{In.}

Fiow top width inside pipe = 27.73(In.)

Critical Depth = 19.95(In.}

Pipe flow velocity = 6.60 (Ft/s)

Travel time through pipe = 1.01 min.

Time of concentration (TC} = i0.89 min.

B R il s o B i T S B o R A IFEN NS ST S
Process from Point/Station 605.000 to Point/Station 608.000
Fx*x CONFLUENCE OF MAIN STREAMS **¥x



The following data inside Maip Stream is listeds
In Main Stream number: 1

Stream flow area = T.200{AC.)

Runoff from this stream = 23.845{CF8)
Time of concentration = 10,89 min.
Rainfall intensity = 3.835(In/Hr)

Program 1s now starting with Main Stream No. 2

@r:L++T+++++++++++++++++++++§%+¥*§++%+r+**+%§#¢$¥}+4++*++¥++++&++§f¥+l
Process from Point/Station 606.000 to Point/Station 607.000
*%%* TMITIAL ARER EVALUATION ****

Initial area flow distance = 642.000(Ft.}

Top (of injtial area) elevation = 1580.000{Ft.)

Bottom {of initial area) elevation = 1463%.300(Ft.}

Difference in elevation = 110.700({Ft.)

Slope = 0.17243 s(percent)= 17.24

TC = k(0.530)*[(length~3)/(elevation change)]*0.2

Initial area time of concentration = $.999 min.

Rainfall intensity = 4.019(In/Hr) for a 100.0 year storm

OHDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.861

Decimal fraction soil group A 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.320
Decimal fraction soil group D = (.680

1

RI index for scil (AMC 2) = §88.04

Pervious area fraction = 1,000; Impervicus fractionm = 0.000
Initial subarea runoff = 12.805(CFs)

Total initial stream area = 3.700(AC.)

Pervious area fraction = 1.000

R e R RS Le o L e PR SR T RS E S S SR R S e S S WU RIS AT
Process from Point/Station 607.000 to Point/Staticn 608.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) *##x

Upstream point/station elevatiofi =  1466.300(Ft.)

Dowmstream peoint/station elevation = 1467.000(Ft.)
Pipe length = 137.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 12.805(CF3}
Nearest computed pipe diameter = 18.00{In.}
Calculated individual pipe flow = 12.805{CFS})
Normal flow depth in pipe = 13.88(In.}

Flow top width inside pipe = 15.13(In.)

Critical Depth = 1€.13{In.)

Pipe flow velocity = 8.76({Ft/39)

Travel time through pipe = 0.26 min.

Time of concentration (TC) = 10.28 min.

e e e e e o R S L S Ty DS e
Process from Point/Station 6G7.000 to Peint/Station 608.000
*#%% CONFLUENCE OF MAIN STREAMS *#%++

Thé following“déta inside Main Streédm is listed:
In Main Stream number: 2

Stream flow area = 3,700¢(AcC.)

Bunoff from thiz stream = 12.805(C¥F3)

Time of concentration = 10.26 min.

Rainfall intensity = 3.962(In/Hr)

Summary of stream data:

Stream Flcow rate TC Rainfall Intensity
NG. {CFS) {min) {In/Hr)

1 23.845 10.8% 3.835

2 12.805 10.28 3.962



Largest stream flow has longer time of concentration

Op = 23.845 + sum of

ob Ia/Ib

12.805 = G.968 = 12.383
Qp = 36.238

Total of 2 main streams t¢ confluence:
Flow rates before confluence point:

23.845 12.805
Area of streams before confluence:
7.200 3.7G0

Resuits of confluence:

Total flow rate = 36.238(CFS}

Time of concentration = 10.88% min.

Effective stream area after confluence 10.500({Ac.)

R o L O B B B I o B e B T | e
Process from Point/Station 608,000 to Point/Station 602.000
*%** PIPEFLOW TRAVEL TIME {Program estimated size) ***+

Upstream point/staticn elevation = 1467.000(Ft.)
Downstream point/station elevation = 1415.500(Ft.)
Pipe length = 3907.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 36.238{CFS)
Wearest computed pipe diameter = 27.00{In.)
Calculated individual pipe flow = 36.238(CFS!}
Normal flow depth in pipe = 22.64{In,)

Flow top width inside pipe = 19.87{In.}

Critical Depth = 24.41(In.}

Pipe flow velocity = 10.18(Ft/3)

Travel time through pipe = 6.39 min.

Time of concentration (TC) = 17.28 min.

T o B o e L & & o N e awarars
Process from Point/Staticn 609.000 to Point/Station 609,000
**%% SUBAREA FLOW ADDITICN **x#*

UNDEVELOPED (poor cover) SUBAréa
Runoff Ceefficient = (.842
Decimal fraction soil group
Decimal fraction soil group
Decimal fractiom soil group = (0.750

Decimal fracticen soil group = (.250

RI index for scil(AMC 2) = 86.75

Pervious area fraction = 1.000; Impervious fraction = 0.000

Time of concentration = 17.28 min.

Rainfall intensity = 2.974(In/Exr) for a 100.0 year storm
Subarea runcoff = 27.308(CF5) for 10.9200 (Ac.)

Total runoff = 63.547 (CFS) Total area = 21.800(Ac.)

It

0.000
= 0.000

o0
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Process from Peint/Station 605.000 to Point/Station 61C.000
**#* PIPEFLOW TRAVEL TIME (Program estimated size) #*#+

Upstream point/station elevation = 1415.500(Ft.)
Downstream peoint/station elevation = 1415.000(Ft.)
Pipe length = 52.00({Ft.) Manning's ¥ = 0.D13
Mo. of pipes = 1 Required pipe flow = 63.547(CFS)
Nearest computed pipe diameter = 36.00(In.}
Calculated individual pipe flow = 63.547 (CFS)
Normal flow depth in pipe = 28.64(In.)

Flow top width inside pipe = 29.04{In.})

Critical Depth = 30.74(In.)

Pipe flow velocity = 10.54(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration (TC) = 17.36 min,
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Process from Point/Station 610.000 to Point/Station 611.000
***% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION #%%*

Top of natural channel elevation =&  1415.000(zt.)

End of natural channel slevation = 1414.000({%t.)

Length of natural channel = 537.000{Ft.}

Estimated mean flow rate at midpoint of channel = 74.041 (CFS)

Natural valley channel type used.

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8{q(English Units)”~.352} (slope~d.5)
Veloclty using mean channel flow = 1.87(Ft/s}

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Wormal channel. slope = 0.0015
Corrected/adjusted channel slope = 0.0019
Travel time = 4.78 min. TC = 22.14 min.

Adding area flow to channel
URDEVELOPED {pcor cover} subarea
Runoff Coefficient = 0.835
Decimal fraction scil group
Decimal fraction soil group
Decimal fraction soil group 0.750
Decimal fraction soil group = 0.250
RI index for soil(AMC 2} = B&.75
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.595(In/Br) for a 100.0 year storm
Subarea runoff = 15.594 (CF8) for 7.200{Ac.}

Total runoff = 79.141(CF3B) Tectal area = 29.000{Ac.}
End of computations, total -study area = 29.00 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

= 0.000
= 0.000

=N -
1

Area averaged pervious area fraction{Ap} = 1,000
Area averaged RI index number = §7.4



Riverside County Rationmal Hydrology Program

CIVILCADD/CIVILDESIGHN Engineering Software, (c) 1959 - 2005 Version 7.1
Rational Hydzology Study Date: 06/16/15 File:ARQPONI1OQ.out

TRACT MAP 36785

POST-PROJECT OK-SITE HYDROLOGY FOR ARER
100-YEAR STORM EVENT
FILENAME: ARQPON1C0.RRV

Fhakwwisr  Hydrology Study Control Information *h*sss#x+x

English (in-1b) Units used in input data file

Program License Serizl Number 6269

e U e bk e e AT . A, P T

Raticrnal Method Hydrelegy Program based on
Riverside County Flood Control & Water Conservation District
1878 hydrology manual

Storm event (year) = 100,00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.}
100 year, 1 hour precipitation = 1.500({In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hr)

Slope of intensity duration curve = 0.5500

e O g R s G T R R L F T X W WRIRHE Wy
Process from Point/Station 1701.000 to Point/Station 1702.000
**%% TNITIAL AREA EVALUATION **%¥

Initial area flow distance = 292,000 (FL.)

Top {of initial area) elevation = 1477.000(Ft.)

Bottom (of initial area) elevation = 1474.100(Ft.}

Difference in elevation = 2.900(Ft.)

Slope = 0.00993 s{percent)= 0.85

TC = k(0.353)*[(length"3)/(elevation change}]”0.2

Initial area time of concentration = 8.601 min.

Rainfall intensity = 4.366(In/Hr) for a  100.0 year storm

USER INPUT of soll data for subareca
Bunoff Coefficient = 0.867

Decimal fraction soil group A 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group © 1.0060
Decimal fraction soil group D = 0.000

RI index for soil(AMC 2} = 69,00

Pervious area fraction = 0.300; Imperviog; fraction = 0,700
Initial subarea runoff = 2.840(CF8)

Total initial stream area = 0.750[Ac.)

Pervipus area fraction = 0.300
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Process from Point/Station 1702.000 to Point/Station 1703.000
#*x% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1474.100 (FL.)
Downstream point elevation = 1470.200(Ft.)
Channel length thru subarea = BO.0OO({Ft.)

Tham S b



Channel base width = 5.00Q (Ft.)
Slope or 'E' of lef:t channel bank = 2.000
Slope or 'Z' of right channel bank = 2.000
Manning's ‘N = 0.025

Maximum depth of channel = 2.000(Ft.)

Flow (g} thru subarea = 2.840(CF8)

Depth of flow = 0.151(Ft.}, Average velocity = 3.553{Ft/s}
Channel flow top width = 5.603(Ft.)

Flow Velccity = 3.55(Ft/s)

Travel time = 0.38 min.

Time of concentration = 8,88 min,

Sub-Channel No. 1 Critical depth = 0.208{rt.)
' ! ' Critical flow top width = 5.836(Ft.}
! ! ! Critical flow velocity= 2.509(Ft/s}

L Ik ' Critical flow area = 1.132(9q.Ft)

I e e R A o T B L o A USSP
Process from Point/Station 1703.000 to Peint/Station 1705.000
*+*#% DPIPEFLOW TRAVEL TIME (Program estimated size) #**x+

Upstream point/station elevation = 1470.200(Fc.)
Downstream point/station elevation = 1470.000(FE.)
Bipe length = 466.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2.84G{CF3)
Nearest computed pipe diameter = 21.00(In.}
Calculated individual pipe flow = 2.840({CF8)
Normal flow depth in pipe = 15.09(In.)

Flow top width inside pipe = 18.88({In.)

Critical Depth = 7.33{In.}

Pipe flow velocity = 1.54(Ft/3)

Travel time through pipe = 5.06 min.

Time of concentration (TC) = 14.03 min.

+%+?h#%{%??¥$}$4}++4+%f%++$?§%+@f}%+#tﬁ{$%*¥}F%{+%@¥+4§4{++%&$++++++++
Process from Point/Station 1702.00C to Point/Station 1706.000
**%* CONFLUENCE OF MAIN STREAMS ***=

The following data inside Main Sirean is 1Toted;
In Main Stream number: 1

Stream flow area = 0.750(Ac.}

Runoff from this stream = 2.8401C¥Fs8)
Time of concentration = 14.03 min.
Rainfall intensity = 3.336{In/Hr)

Program is now starting with Main Stream No. 2

§+¥§+¥i++&F$$f++%{+t++}+£f§++*+¢++$#$¥%}+++f&+£&+4++&+i+$+%?++++++++++
Process from Paint/Station 1704.900 to Point/Station 1705.000
*x** INITIAL AREA EVALUATION **#%

Initial arez flow distance =  196.000(Ft.)

Top {of initial area) elevation = 1477.000{F%.}

Bottom (of initial area) elevation = 1475. Q00 (Ft.}

Difference in elevation = 2.000{Ft.}

Slope = 0.01020 s{perceat)= 1.02

TC = k(0.353)*[(length~3)/(elevation change}]~0.2

Initial area time of concentration = 7.293 min.

Rainfall intensity = 4.780(In/Hr} for a 100.0 year storm

USER INPUT of soil data for subarea

Runoff Coefficient = 0.870

Decimal fraction seil group & = 0.000

Decimal fraction soil group B 0,000

Decimal fraction soil group € = 1.000

Decimal fraction soil group D = 0,000

RI index for soil{aMC 2} = §9.00

Pervious area fraction = (.300; Impervious fraction = 3.700
Initial subarea runoff = 3.262(Cr3)



Total initial stream area = ¢.770 (Ac.)
Pervious area fraction = 0.300

SRR R e R R R T N o S S ST S S RN T AR T Y
Process from Point/Station 1705.000 to Peint/Station 1706.000
**** TMPROVED CHANNEL TRAVEL TIME **%+

Upstream point elevation = 1475,000(Fc.)
Downstream point elevation = 1470.000(Ft.)
Channel length thru zubarea = 93.000(Ft.}
Channel base width = 5.000(Ft.}

Slope or 'Z' of left channel bank = 2,000
Slope or 'Z' of right chanmel bank = 2.000
Manning's 'N' = 0.025

Maximum depth of channel = 2.000(Ft.)
Fleow{g) thru subarea = 3.202(CFS}

Depth of flow = 0.157(Ft.), Average velocity =  3.831(Ft/s)
Channel flow top width = 5.629(Ft.)

Flow Velocity = 3.83(Ft/s)

Travel time = 0.40 mdin,

Time of concentraticn = 7.70 min.

Sub-Channel Wo. 1 Critical depth = 0.227(Ft.)

! * \ Critical flow top width = 5.906(Ft. ¥
! ¥ ! Critical flow velocity= 2.592(Ft/s}
Y * I Critical flow area = 1.235(8q.Ft)

RERARREERA T EE Ll e L e S R RSN AN St S N N WU
Process from Point/Station 1705.000 to Point/Station 1706.000
**%% CONFLUENCE OF MAIN STREAMS **¥%

The following data inside Main Stream is listed.:
In Main Stream number: 2

Stream flow area = 0,770 (Ac.)
RBuncif from this stream = 3.202(CF8)
Time of concentration = 7.70 min.
Rainfall intensity = 4.641(In/Hr)
summary of stream data:
Stream  Flow rate c Rainfall Intensity
‘No. {CFS} {min) (in/Hr)
1 2.840 14.03 3.33¢
2 3.202 7.70 4.641
Largest stream flow has longer or shorter time of concentration
Qp = 3.202 + sum of

Qa Th/Ta

2.840 * 0.548 = 1_.558

Qp = 4.760

Totai of 2 main streams to confluence:
Flow rates before confluence point:

2.840 3.202
Area of streams before confluence:
0.750 0.770

Results of confluence:

Total flow rate = 4.760{CF8)

Time of concentration = 7.698 min.

Effective stream area after confluence = 1.320{ac.)

I e e e S B S N RS RS U AT S WA I
Process from Point/Station 1706.000 to Point/Station 1714.000
#*** PIPEFLOW TRAVEL TIME (Program estimated size) *x¥x




Upstream point/station elevation = 1470.000({Ft.)

Downstream point/station elevation = 1467.000(Ft.}
Pipe length = 508.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 4,760 (CF3)
Nearest computed pipe diameter = 15.00(In.}
Calculated individual pipe flow = 4.760(CFS}
Normal flow depth in pipe = 11.77{In.}

Flow top width inside pipe = 12.34(In,)

Critical Depth = 10.61{In.)

Pipe flow velocity = 4.61(Fc/s)

Travel time through pipe = 1.84 min.

Time of concentration (TC) = 9.54 min,

+++++++++++++++++++++++++++++++++++++++++++++++++++4%+#+*%&é%+%+4¥+%++
Process from Point/Station 1706.000 to Peoint/Staticon 1710.000
**** CONFLUENCE OF MAIN STRELMS ++%»

The follohing data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 1.520(Ac.)
Runcff from this stream = 4.760(C¥8)
Time of concentration = 9.54 min.
Rainfall intensity = 4.125(In/Hr)

Program is now starting with Main Stream No. 2

AR PR SR bbb S bbb
Process from Point/S8tation 1707.000 to Point/Station 1708.000
*¥%&% INITIAL ARED RVALUATION **#%

:Initial area flow distance = 223.000(Ft.)

Top (of initial area) elevation = 1476.200(Ft.)

Bottom (of initial area) elevation — 1474,000(Ft.)

Difference in elevation = 2.200(Ft.)

Slope = 0.00987 s{percent)= 0.99

TC = k{0.353)*{ {length”3)/{elevation change)]170.2

Initial area time of concentration = 7.732 min.

Rainfall intensity = 4.628%(In/Hr) for a 100.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = §.873

Decimal fraction soil group A = 0.000

Decimal fraction soil group E = 0.000

Decimal fraction soil group C = (.520

Decimal fraction scil group D = 0.480

RI index for soil (AMC 2} = 71.90

Pervious area fraction = 0.300; Impervious fraction = §.700
Initial subarea runoff = 2.464 (CFS)

Total initial stream area = 0.610 (Ac.}

Pervicus area fraction = 0.300

++++++++++++++++++++++++++++++++++++$+++++++%%++*++++++$+*$#+++++?+++&
Process from Point/Station 1708.000 to Point/Station 1769.000
*#%* IMPROVED CHANNEL TEAVEL TIME *#¥*»*

Upétream point elevation = 1474,000(Ft.}

Downstream point elevation = 1469.00C (Ft.}
Channel length thru subarea = - 25.C00(Ft.)
Channel base width = 5.00C(Ft.)

Slope or 'Z' of left channel bank = Z.000

Slope or "Z' of right channel bank = 2.000
Manning's 'N’ = 0.025

Maximum depth of chamnel = . 2%0004EL. )

Flow{g) thru subarea = ;72.464(CF8)

Depth of flow =  (.091(Ft:),—Average velocity =  5.227(Ft/s)
Channel flow top width = 9.364 (Ft.)

Flow Velocity = 5.23{Ft/s)

Travel time = 0.08 min.

Time of concentration = 7T.81 min.



Sub-Channel No. 1 Critical depth = 0.121¢Ft.
i L}

Critical flow top width = 5.766(Ft.)
! Critical flow velogity= 2.3%2(Ft/9)
y ! ! Critical flow area = 1,030(8gq.F:}
B e NI NN SRS
Process from Point/Station 1709.000 to Point/Station 171C.000

*#**% PIPEFLOW TRAVEL TIME (Program estimated size} **#»

Upstream point/station elevation = 1469.000(Ft.)

Downstream point/station elevation = 1467.000(Ft.)
Bipe length = 56.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2,464 (CFQ)
Nearest computed pipe diameter = 9.00{In.)
Calculated individual pipe flow = 2.464 {CFS)
Normal flow depth in pipe = 5.02(In.)

Flow top width inside pipe = 8.47(In.}

Critical Depth = §.28(1In.}

Pipe flow velocity = 7.84(Ft/s)

Travel time through pipe = 0.12 min.

Time of concentration (TC) = 7.93 min.

R i o B N T R A I A S ST P NN
Process from Point/Station 1709.000 to Point/Station 17:0.000
*¥**% CONFLUENCE OF MAIN STREAMS ##**

The following data inszide Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.610{AcC. )
Runoff from this stream = 2.464(CFS)
Time of concentration = 7.93 min.
Rainfall intensity = 4.565{Tn/Hr)
Summary of stream data:
Stream  Flow rate TC Rainfall Intensity
No. {CFS) {min} {In/Hr)
1 4,780 9.54 4.125
2 2.464 7.93 4.565
Largest stream flow has Jonger time of concentration
op = 4.760 + sum of
Qb Ia/Ib
2.464 * 0.904 = 2.227
Qp = 6.987

Total of 2 main streams to confluence:
Flow rates before confluence point:

4.760 2.464
Area 0f streams before confluence:
1.520 0.610

Results of confluence:

Total flow rate = 5.987 (CF3)

Time of concentration = 2.536 min,

Effective stream area after confluence = 2.130(Ac. }
End of computations, total study area = 2.13 (Ac.}

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction{ap} = 0.300
Area averaged RI index number = £9.8



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, {c) 198% - 2005 Version 7.1
Rational Hydrology Study Date: 06/16/15 File:BRTPON100.ouk

TRACT MAP 36785
POST-PROSECT ON-S5ITE HYDROLOGY FGR AREA T
100-YEAR STORM EVENT
FILENAME: ARTPON1GO.RRV )
FRxEraanR Hydrology Study Control Information **s#xx*x*+

e e i e o . i ey b s e o

English {in-1b) Units vsed in input data file

Program License Serial Number 6269

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1878 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.500(In.)
100 year, 1 hour precipitation = 1.500(In.}

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.500(In/Hr)

Slope of intensity duration curve = 0.5500

R e e R I X O S ST SR SIS A A AU B T ST STV AV RIS RIS ST
Process from Point/Station 2001.000 to Peint/Station 2002,000
***% INITIAL ARER EVALUATION **#*

Initial area flow distance = 642.000({Ft.}

Top {of initial area) elevation = 1432.500(Ft.)

Bottom (of initial area) elevation = 1425.100{Ft.}

Difference in elevation = 7.400(Ft.)

Slope = 0.01153 s(percent)= 1.15

TC = k(0.353}*{(length~3)/({elevation change)]*0.2

Initial area time of concentration = 11.441 min,

Rainfall intensity = 3.732(In/Hr) for a 100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.868

Decimal fraction soil group A = (.000

Decimal fraction soil group B = 0.000

Decimal fraction soil greoup C = 0.330

Decimal fraction soil group D = 0.670

RI index for soil (RMC 2) = 73.00

Pervious area fraction = 0.300; Imperviocus fraction = 0.70C
Initial subarea runotff = 5.153{CF8)

Total initial stream area = 1.590(Ac.)

Pervious area fraction = 0.300

I e SRR E R RS W2 S S W PN E SR WP RS W e S
Process from Point/Station 2002.000 to Point/Staticn 2003.000
***+ IMPROVED CHANNEL TRAVEL TIME **#*%

Upstream point elevaticn = 1426.100(Ft.)
Downstream point elevation = 1425,100(Ft.)
Channel length thru subarea = 62,000(Ft.)



Channel pase width = 5.000{Ft.)
Slope or '2' of left channel bank = 2.000
Slope or '2' of right channel bank = 2.0Q0
Manningts 'N’ = 0.02%

Maximom depth of channel = 2.000{Ft.)
Flow(g) thru subarea = 5,153 (CFS)

Depth of flow = 0.297 (Ft.), Average velocity = 3.097(Ft/s)
Channel flow top width = 6.1B9(Ft.}

Flow Velocity = 3.10(Ft/s}

Travel time = 0.33 min.

Time of concentration = $1.77 min.

Critical flow top width = 6.234(Ft.)
Critical flow velocity= 2.973(¥Ft/s)
Critical flow area = 1.733(8g9.Ft)

kS
1 1

Sub-Channel No, 1 Critical depth = 0.309(Ft.)
E 1
1

s 2 o R R = B T T F O ST S AR S W W
Process from Point/Station 2063.000 tc Point/Station 2004.000
***% PIPEFLOW TRAVEL TIME (Program estimated size) #*#*+

Upstream point/station elevation = 1425.100(Ft.)
Downstream point/station elevation = 1423.10G0(Ft.)
Pipe length = 240.00(Ft.} Manning’s N = 0.013

No. of pipes = 1 Required pipe flow = 5.153(CFB)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 5.153{CF8)
Normal flow depth in pipe =  10.85{In.)

Flow top width inside pipe = 13.42(In.}

Critical Depth = 11.05{In.}

Pipe flow velocity = 5.42(Ft/s)

Travel time through pipe = 06.74 min.

Time of concentration (TC) = 12.51 min.

End of computations, total study area = 1.59 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fracticn(Ap} = 0.300
Area averaged RI index number = 73.0
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_Larz R. _Iylar'(ham

From: Joe Castaneda

Sent: Woednesday, Aprit 06, 2016 6:13 AM
To: Larry R. Markham

Cc: JRivani@GIDLLCO.COM

Subject: RE: La Ventana- Tract Map 36785
Attachments: LUNE 1 QUTLET_ALT #1 and Alt #2.pdf
Larry,

Based on conversation on Friday April 1, 2016 we did the following to provide more information related to the design of
the storm drain entering the Neumann property:

1.

i

‘5.

We evaluated the 100 year flood plain and placed it on the two alternatives that we discussed on Friday. The

exhibits show the limits of the 100 year flood plain in blue. [n order to make the exhibits less curnbersome |
removed the cross sections used to evaluate the fiood plain. The flood plain was assessed using HEC-RAS. We
placed the existing flow rate and velocity on the exhibit.

On alternative 1 and 2 we relocated the limits of the storm drain system and the culvert to extend to the future
right-of-way as we discussed on Friday. We also provided the anticipated grading required over the system that
is needed to extend the systems to the right-of-way.

We assessed the proposed velocity using the post-project condition flow rate that would be discharged by the
project. The analyses we did for the project assessed hydromodifications and the RCFC&WCD interim design
criteria. As you know, the interim design criteria requires mitigation for the 2, 5, and 10 year storms. We did nat
assess the 100 year, 1 hour. However, based on the projects we have been working we have noticed that the
hydromedification criteria is so onerous that mitigating the 100 year, 1 hour is not difficult to do.

The outlet velocities were calculated using a normat depth analysis across the rip-rap dissipator.

The following are descriptions of the Alternatives:

a. Alternative #1: This is a conventional storm drain solution that would require the system to be
maintained by RCTD or RCFCD. As [ mentioned, this is the schools preferred alternative. The storm
drain system would be located along the centerline of Wickered Road. We would discharge the flow
rate into 2 stilling basin with a downstream impact wall to reduce the velocities and recreate the sheet
flow condition. A 15 feet rip-rap dissipator would be used downstream of the stilling basin. The rip-rap
dissipator would implement the use of a concrete grade beam downstream of the rip-rap to ensure
flows are distributed in a manner similar to what occurs today.

b. Alternative #2: This a design in which we discharge flows onto the school site. The flows would go
through the school site and flow towards Wickered Road. This solution implements the use of 3-14'W x
7’H RCBs that would allow for the flows to be spread in a sheet flow condition. Wingwalls would be
constructed and a rip-rap dissipator would be used to reduce the flow rate exiting the RCB.

Please review the revisions and do not hesitate to call with any questions.

Joe Castaneda P.E.
President

11 851.304.9552 — Office

2 951,304.3568 - Fax
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