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INTRODUCTION 

 

 

A:  PROJECT LOCATION 

 

The project site is located southeast from the corner of Sierra Avenue and Duncan 

Canyon Road, in the City Fontana, California. Please see following page for vicinity 

map. 

 

B:  STUDY PURPOSE 

 

The purpose of this study is to determine the existing condition and proposed condition 

100-year peak flow rates from the project site. 

 

C:  PROJECT STAFF: 

 

Thienes Engineering staff involved in this study include: 

 

            Reinhard Stenzel 

  





DISCUSSION 
 

 

Project Description 

 

The project site encompasses approximately 19.0 acres. Proposed improvements include 

two (2) warehouse type buildings that are approximately 279,277 square feet (bldg. 1) 

and 83,498 square feet (bldg. 2). There will be a truck dock and yard on the south side of 

building1 and on the west side of building 2. Trailer parking will be located at the south 

of building 1. Vehicle parking will be on the east, north, and west sides of building 1 and 

north and south sides of building 2. Landscape areas will be along the perimeter and 

throughout the site. 

 

Existing Conditions 

 

The project site is an undeveloped dirt lot with a fair cover of open brush and rocks 

scattered throughout. The site generally drains from north to south and surface drains to 

the property located to the south. The existing condition 100-year peak flow rate from the 

project site is approximately 29.4 cfs, in which 16.0 cfs is from the east (nodes 100-102) 

and 13.4 cfs is from the west (nodes 110-111). 

 

See Appendix “B” for existing condition hydrology calculations and Appendix “D” for 

the existing condition hydrology map. 

 

Master Plan Storm Drain 

 

The City of Fontana – North Fontana Master Storm Drainage Plan tabled the site public 

storm drain in Sierra Avenue.  Proposed site will add a 36” RCP extension along the 

property frontage, Pub “A” based on the Master Storm Plan.  

 

The recent development of the site south of the project provided a 48” RCP extension to 

the Sierra Avenue storm drain reinforced concrete box.  

 

See Appendix “A” for referenced material. 

 

Proposed Conditions 

 

The proposed improvements are designed to discharge site runoff to a proposed extension 

storm drain system in Sierra Avenue, Pub “A”, consistent with the City of Fontana 

Master Storm Drain Plan.  

 

Runoff from the truck yard, vehicle parking lots, and drive aisle surrounding Building 2 

will surface drain to catch basins. A proposed storm drain system, Line “B”, will convey 

flows to the west through north drive aisle on Building 1 and discharge in Pub “A”.   

 



Runoff from the vehicle parking lot north of Building 1 will surface drain to catch basins. 

A proposed storm drain system, Line “D”, will convey flows to the west discharging into 

Line “B”.  Line “B” discharges in Pub “A”. 

 

Runoff from the south truck yard and vehicle parking lots (west and east) at Building 1 

will surface drain south to catch basins. A proposed storm drain system, Line “C”, will 

convey flows to the west and discharge in Pub “A”.   

 

The total proposed condition 100-year peak flow rate from the improved project site is 

approximately 91.8 cfs. The storm drain system in Sierra Avenue is designed for a 100-

year storm event and the commercial buildout of the tributary areas. Therefore, the 

proposed improvements will not have a negative impact on the downstream facilities. 

 

See Appendix “B” for proposed condition hydrology calculations, and Appendix “D” for 

the proposed condition hydrology map. 

 

Offsite Drainage: 

 

The undeveloped property northwest from the project site to Duncan Canyon Road 

surface drains from north to south towards the project. Approximately 7.95 acres surface 

drains through the project site.  Runoff surface drains onto a proposed concrete channel.  

The channel will be constructed with several CB’s to collect the run-on. A proposed 

storm drain, Line “E” will collect the run-on and convey westerly discharging into Line 

“B”.  Line “B” discharges in Pub “A”. 

 

See Appendix “B” for off-site hydrology calculations, and Appendix “D” for the existing 

condition hydrology map. 

 

Methodology 

 

Hydrology calculations were computed using the Advanced Engineering Software’s 

(AES) Rational Method Hydrology program for San Bernardino County. The site has a 

soil type of “A” per the San Bernardino County Hydrology Manual. 

 

See Appendix “A” for referenced materials. 
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STREETS. 
i a

FOR BASIN PLAN
30. APPROVED SOILS STERILANT IS REQUIRED UNDER ALL NEW ASPHALT PAVEMENT PRIOR TO PLACEMENT. 

31* ALL MANHOLES, CLEANOUT FRAMES, COVERS AND VALVE BOXES SHALL BE RAISED TO FINISHED GRADE
BY THE PAVING CONTRACTOR UPON COMPLETION OF PAVING. 

UPON COMPLETIONOF ! • N, CONTRACTOR` RESTORE A r

BARRICADES, AND OTHER TRAFFIC CONTROL DEVICES TO THE SATISFACTION OF THE CITY
TRAFFIC ENGINEER. 

33* AS BUILT DRAWINGS SHALL BE PROVIDED BY THE CONTRACTOR TO THE ENGINEER OF
RECORD, r! ! 

SHALL PROVIDE RECORD DRAWINGS TO THE CITY ENGINEER. 

3 " THE CONCRETE COATING ON THE INSIDE OF ALL REINFORCED CONCRETE PIPES MUST40

BE INCREASED TO PROVIDE A MINIMUM OF 1 1/ 2" OVER THE REINFORCING WHEN THE
DESIGN VELOCITIES EXCEED 20 FEET PER SECOND. THE CONCRETE DESIGN STRENGTH
IN THESE REACHES SHALL BE fc 5,000 psi FOR VELOCITIES EXCEDDING 20 FEET PER
SECOND AND fc 6,000 psi FOR VELOCITIES EXCEEDING 30 FEET PER SECOND." 

35* MINIMUM D LOAD FOR ALL R. C. P. IS 1350* 

DIAL
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LOT " A" 
IIS,/ 74 s, 

I

LOT ° A" 
44.07) fi

m

d

v

4

NUE 0
U) 

wu Ly
L ,

11

THE EXISTEICE AND LOCATION OF ANYUNDERGROUND UTILITIES OR STRUCTURES
SHOWN ON THESE PLANS ARE OBTAINEDBY A SEARCH OF AVAILABLE RECORDS* 
TO THE BEST OF • ' KNOWLEDGE,' ARE • EXISTING UTILITIES EXCEPT
THOSEt ON PLANS.i ' A •' IS REQUIRED • TAKE DUE
PRECAUTIONARY MEASURES TO PROTECTTHE UTILITY LINES SHOWN ON THESE
DRAWINGS. THE CONTRACTOR FURTHERASSUMES ALL LIABILITY AND
RESPONSIBILITY w

PIPES, r OR STRUCTURES
r SHOWN OR

NOT • ON r' j

THE CONTRACTOR AGREES THAT HE SHALLASSUME SOLE AND COMPLETE

RESPONSIBILITYFOR THE JOB SITE CONDITIONSDURINGTHE COURSEOF

CONSTRUCTION ! PROJECT* 
r! 

INCLUDINGSAFETY OF ALL PERSONS  i

PROPERTY* THAT THIS SHALL APPLY CONTINUOUSLYAND NOT BE LIMITED TO
NORMAL !- ! AND THAT THECONTRACTOR SHALL DEFEND, 
INDEMNIFY, i HOLD THE OWNER ANDTHE ENGINEER HARMLESS FROMANY

AND ALL LIABILITY, r 1 OR ALLEGED, IN CONNECTION PERFORMANCE
w ! w

OF WORK ON THIS PROJECT, EXCEPTINGFOR LIABILITY ARISING FROM THE SOLE
NEGLIGENCE OF THE • r

OR THE ENGINEER, 

CONTRACTOR SHALL VERIFYAAND DIMENSIONS AND SHALL REPORT

ALL DISCREPANCIES TO THE ENGINEERPRIOR TO THE COMMENCEMENT OF ANY
WORK. IT IS THE RESPONSIBILITY OF THECONTRACTOR TO NOTIFY THE ENGINEER
OF ANY DISCREPANCIES, BEGINNING OFWORK MEANS ACCEPTANCE OF

CONDITIONS. 

CONTRACTOR SHALL COMPLY WITH ALLN. P. D. E. S. REQUIREMENTS, 

CONTRACTOR A!- SHALLADJUST ! FINISHGRADE ALL MANHOLERIMS,. - VALVE
BOXES, BOXES AND LIDS, 

WORK.

CONTRACTOR SHALL PROVIDE ALL THE NECESSARYPIPE FITTINGS TO COMPLETE

THE

CHANGESTHE
ENGINEER PREPARING THESE PLANSSHALL NOT BE HELD RESPONSIBLE OR

LIABLE FOR UNAUTHORIZED CHANGES TOOR USES OF THESE PLANS. ALL
THESE PLANS MUST BE REQUESTEDIN WRITINGAND MUST BE

ONLY*

APPROVED BY THE ENGINEER OF RECORD. 

QUANTITIES SHOWN HEREON ARE PROVIDEDFOR PERMIT AND BONDING PURPOSES

CONTRACTOR SHALL BE

PRIOR TO BIDDING ANr CONSTRUCTION, THE ENGINEER IS NOTRESPONSIBLE F•' 

DISCREPANCIES IN FINAL CONSTRUCTIONQUANTITIES, 

LEGEND

A. C. ASPHALTIC CONCRETE ( R) RIDGE LINE
B. C. BEGIN CURVE R/ WRIGHT OF WAY
B• V• C• BEG. VERTICAL CURVE IAN* TANGENT
B. W. BACK SIDEWALK T. C. TOP OF CURB
C. B. CATCH BASIN
C. L. CENTERLINE VVERTICALDEPTH
E• C• END CURVE (

590.69) INDICATES EXISTING ELEVATION
E. P. EDGE PAVEMENT

590,69 INDICATES PROPOSED ELEVATION E• G• EDGE GRADE
E• V• C• END VERTICAL CURVE [ 590.69] INDICATES FUTURE ELEVATION

F. L. FLOW LINEINDICATES SLOPE 2: 1
F. S. FiNISH SURFACE
G• B• GRADE BREAKAC PAVEMENT

H. P. HIGH POINT,. REMOVAL
INV. INVERT , .:

s'
r . 

GRIND
O. C. ON CURVE
P. C. C. PORTLAND CEMENT CONCRETE /%/ EDGE OF PAVEMENT

T. FTG• TOP OF FOOTING

THDW TOP OF HEADWALL

SEWER: CABLE: 

CITY OF FONTANA TIME WARNERCABLE
LCD SIERRA CREST, LLC

1156 N. MOUNTAIN AVE. 8353 SIERRA AVENUE 1205 DUPONTAVENUE
FONTANA, CA 92335 ONTARIO, CA, 91761 UPLAND, CA 91786- 0670
PHONE: 909. 350. 6. 632 PHONE: 909,390. 4738 PHONE: 909. 985. 0971

GAS: TELEPHONE: 
CONTACT: GARTH CHAMBERS

III PIN

SOUTHERN CALIFORNIA GAS COMPANY AT& TENGINEER: 
16231 VALLEY BLVD. 11464 TELEGRAPHROAD
FONTANA, CA 92335 SANTA FE SPRINGS, CA 90670

MADOLE AND ASSOCIATES, INC. PHONE: 909. 428. 8411 PHONE: 714.666. 5415
CONSULTING CIVIL ENGINEERS

ELECTRIC: WATER: & 
LAND PLANNERS

SOUTHERN CALIFORNIA EDISON COMPANY WEST VALLEYWATER DISTRICT
9302 PITTSBURGH AVE., SUITE 230

7951 REDWOOD AVE. 855 W. BASELINEROAD RANCHO CUCAMONGA, CA 91730

FONTANA, CA. 92336 RIALTO, CA 92377PHONE: 909. 481. 6322
PHONE: 909. 357. 6221 PHONE: 909.875. 1361 FAX: 909. 481. 6320

CONTACT: MARK BERTONE

REVISION
Ul D IMPROVEMENTS

SHOWNCOMMENCE
WITHIN TWO YEARS OF THE DATEOF APPROVAL

HEREON r CARRIEDirD !
r

A DILIGENTMANNER, 

THE CITY ENGINEER a REQUIRE r! 

PLANS • 

BRING THEM INTO CONFORMANCE WITH CONDITIONSAND

11 4/ STANDARDS

t
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1 " MAX. SIZE
SELECTED NATIVE BEDDING

COMPACTED TO 90% 

TRENCHlai' ' i 1

TO O• OF PIPE ZONE, 
TRENCH• • THAN 5

SHALL HAVE ADEQUATE
36 CLASS 11 AGG. BASE ALL TRENCHES

LESS THAN 100' 

jCOMPACTION SHALL 90% ALL
OTHERWISEZONESUNLESS SPECIFIED, 

CONFORMTRENCHSTABILITY SHALL
TO CAL OSHA REQUIREMENTS. 

r• 

NOT • SCALE
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CONSTRUCTION NOTES QUANTITIES

D INSTALL 18" RCP STORM DRAIN ( D— LOAD PER PROFILE) 57 L• Fo

INSTALL 24" RCP STORM DRAIN ( D— LOAD PER PROFILE) 399 L. F. 

3 INSTALL 24" CSP, GA. 6 STORM DRAIN7 L. F. 

4 INSTALL 54" RCP STORM DRAIN ( D— LOAD PER PROFILE) 130 L. F. 

INSTALL 60" RCP STORM DRAIN ( D— LOAD PER PROFILE) 683 L. F. 

Q INSTALL 66" RCP STORM DRAIN ( D— LOAD PER PROFILE) 127 L. F. 

CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 30122 EA* 

CONSTRUCT CURB OPENING CATCH BASIN PER CITY OF FONTANA STD. DWG. NO. 3004. 3 EA* 

CONSTRUCT JUNCTION STRUCTURE PER CITY OF FONTANA STD. PLAN 30092 EA* 

10 CONSTRUCT CONCRETE COLLAR PER CITY OF FONTANA STD. PLAN 30221 EA• 

11 CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 30131 EA* 

12 CONSTRUCT JUNCTION STRUCTURE PER CITY OF FONTANA STD. PLAN 30101 EA. 

13 CONSTRUCT HEADWALL PER CALTRAN STD. PLAN D90 WITH TYPE " A" WINGWALLS, 1 EA. 

SEE DETAIL ON SHEET 5. 

14 PLACE & GROUT 1/ 4 TON ROCK RIP— RAP. ( 3' DEEP) 440 S. F. 

15 INSTALL 6' HIGH TUBULAR STEEL FENCE PER DETAIL ON SHEET 8. 2, 104 L. F. 

16 CONSTRUCT INLET " TYPE V" PER DETAiIL ON SHEET 31 EA* 

17 CONSTRUCT PIPE CLOSURE — TYPE B PER SAN BERNARDINO COUNTY FLOOD CONTROL2 EA. 

DISTRICT SEE DETAIL ON SHEET 5

18 CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 30111 EA* 

19 INSTALL 60" HDPE STORM DRAIN240 LF

20 APPLY HYDROSEED SLURRY PER SPECIFICATIONS SHOWN ON SHEET 8. 407, 910 S. F. 

21 CONSTRUCT 5" THICK CONCRETE SPILLWAY W/ # 4 RE— BAR 0 18" O. C. EACH WAY. 5, 160 S. F. 

22 CONSTRUCT PIPE GATE PER SBCFCD STD. SP 209, DETAIL ON SHEET 8. 1 EA. 
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10 CONSTRUCT CONCRETE COLLAR PER CITY OF FONTANA STD. PLAN 30221 EA• 

11 CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 30131 EA* 

12 CONSTRUCT JUNCTION STRUCTURE PER CITY OF FONTANA STD. PLAN 30101 EA. 

13 CONSTRUCT HEADWALL PER CALTRAN STD. PLAN D90 WITH TYPE " A" WINGWALLS, 1 EA. 

SEE DETAIL ON SHEET 5. 

14 PLACE & GROUT 1/ 4 TON ROCK RIP— RAP. ( 3' DEEP) 440 S. F. 

15 INSTALL 6' HIGH TUBULAR STEEL FENCE PER DETAIL ON SHEET 8. 2, 104 L. F. 

16 CONSTRUCT INLET " TYPE V" PER DETAiIL ON SHEET 31 EA* 

17 CONSTRUCT PIPE CLOSURE — TYPE B PER SAN BERNARDINO COUNTY FLOOD CONTROL2 EA. 

DISTRICT SEE DETAIL ON SHEET 5

18 CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 30111 EA* 

19 INSTALL 60" HDPE STORM DRAIN240 LF

20 APPLY HYDROSEED SLURRY PER SPECIFICATIONS SHOWN ON SHEET 8. 407, 910 S. F. 

21 CONSTRUCT 5" THICK CONCRETE SPILLWAY W/ # 4 RE— BAR 0 18" O. C. EACH WAY. 5, 160 S. F. 

22 CONSTRUCT PIPE GATE PER SBCFCD STD. SP 209, DETAIL ON SHEET 8. 1 EA. 
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CONSTRUCTION NOTES
V) 
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12" GAS LINE INSTALL 18" RCP STORM DRAIN ( Daww&LOAD PER PROFILE) CN M

INSTALL 24" RCP STORM DRAIN ( D—LOAD PER PROFILE) 
CL INTO STREET STA. U3"TORMoOO DRAIN PER

10+ 00*00 DUNCAN CANYON RDO C%4
0

A P DRAIN"`"1

INSTALL 24" CSPs GAO 6 STORM DRAIN
126+ 09. 98 SIERRA AVE. 

SIERRR) &AzAME
Il..... WSD ; 11;  .. ...... . . ..... 

INSTALL 54" RCP STORM DRAIN ( DawwoLOAD PER PROFILE) 

INSTALL 60" RCP STORM DRAIN ( D—LOAD PER PROFILE) M M M
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S IdO 91J
CONSTRUCT MANHOLE PER CITY OF FONTANA STD* PLAN 3012Ido 9, 1 1iidO 1A d0- U I dO

w

U
w w

ING CATCH BASIN PER CITY OF FONTANA STD. DWG. NO. 30040

zw . .... ...... 
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PERCONSTRUCT JUNCTION STRUCTURE CITY OF FONTANA STD. PLAN 009

OLLAR PER CITY OF FONTANA _STD. PLAN 3022

ell

0 ............. .. .... .... 

iZ:V41
LO 0

CONSTRUCT MANHOLE PER CITY OF FONTANA STD. PLAN 3013G G
M

GG 00
44" 2 N 44*24' 17" E EXIST. SEWER7),, 

13 38" 
CONSTRUCT JUNCTION STRUCTURE PER CITY OF FONTANA STD. PLAN 3010

Lo v M
CONSTRUCT HEADWALL PER CALTRAN STD. PLAN D90rWITH TYPE A WINGWALLS, M M M

SEE DETAIL ON SHEET 5. 

PLACE & GROUT 1/ 4 TON ROCK RIP—RAP. (
32

DEEP) 
C%4 0) 

N 89*2417 E 10+ 00000
R/ W FUT. C& G

INSTALL 6' HIGH TUBULAR STEEL FENCE PER DETAIL ON SHEET 8. 10+ 00e00 LAT " A
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LATO 99A 1
LATERAL A 6" 

A= 1 1 52 45 R 22.50

CONSTRUCT INLET " 1"YPE V" PER DETAIIL ON SHEET 3
000012+ 37*50 LINE " A" 00L 44' f j T 2.34
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I
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41̀00 CL C

CONSTRUCT PIPE CLOSURE TYPE B PER SAN BERNARDINO COUNTY FLOOD CONTROL
r

DISTRICT SEE DETAIL ON SHEET 5
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NOTES. 

QPEN RQCK PLACEMENT ( REFER TO CALTRANS STD. SPEC. SECT, 72) 

EXCAVATE THE FOOTING TRENCH ALONG THE TOE OF THESLOPE. CONSTRUCTION NOTES

SURFACE IRREGULARITIES OF THE ROCK SLOPE PROTECTIONMUST 13 CONSTRUCT HEADWALL PER CALTRAN STD. PLAN D90 WITH TYPE " A" WINGWALLS, 
NOT VARY FROM THE PLANNED SLOPE BY MORE THAN 1—FOOT. ( SEE DETAIL HEREON). 

AT THE COMPLETION OF THE SLOPE PROTECTION WORK, FILL THE 14 PLACE & GROUT 1/ 4 TON ROCK RIPRAP. 

VOIDS IN THE FOOTING TRENCH WITH EXCAVATED MATERIAL. 
17 CONSTRUCT PIPE CLOSURE — TYPE B PER SAN BERNARDINO COUNTY

METHOD B PLACEMENT: FLOOD DISTRICT SEE DETAIL ON SHEET HEREON

ROCKS SHALL BE PLACED AS TO PROVIDE A MINIMUM OFVOIDS 19 INSTALL 60" HDPE STORM DRAIN
WITH THE LARGER ROCKS IN THE TOE COURSE AND ONTHE

OUTSIDE SURFACE OF THE SLOPE PROTECTION. 

GROUTED ROCK PLACEMENT ( REFER TO CALTRANS STD. SPEC. SECT. 72) 

EXCAVATION AND THE PLACEMENT OF THE ROCK SHALLCOMPLY

WITH THE ABOVE AS STATED FOR THE OPEN ROCK PLACEMENT. 

THE SURFACE OF THE ROCKS SHALL BE CLEAN AND MOISTENED. 

IMMEDIATELY AFTER DEPOSITING, SPADE AND ROD THE GROUTINTO

PLACE. 
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CHAPARRAL SAGE SCRUB MIX - Non Irrigated Erosion Control

Hydroseed mixes are available through S& S Seeds ( 805) 684-0436. Confirm species listed above prior to ordering. 

SPECIES

Artemisia californica

Encelia farinosa

Eriophyllum confertiflorum

Eriogonum fasciculatum

Eriodictyon trichocalyx

Eschscholzia californica

Lasthenia californica

Lotus scoparlus

Lupinus hirsutissimus

Nassella pulchra

Phacelia ciliata

Salvia apiana

Salvia mellifera

Trifolium willdenovii

Vulpia microstachys

Yucca whipplei

California Sagebrush

Brittlebush

Golden Yarrow

California Buckwheat

Hairy Yerba Santa

California Poppy
Dwarf Goldfields

Deerweed

Stinging Lupine
Purple Needlegrass

Great Valley Phacelia
mite sage

Black sage

Tomcat Clover

Small Fescue

Our Lord's Candle

BULK #'s/ MIN % 

ACRE PLS` 

2.00

2.00

2.00

8. 00

2.00

2.00

1. 00

6.00

2000

4.00

2000

2000

2.00

2.00

6.00

2.00

r

MIN % PLS ( Pure Live Seed) = Seed Purity x Germination Rate
Seed: 49 lbs per acre

Ili M11111 I IREWT.. . 6. 

Slope angles up to 2: 1
A Slope length maximum of 50 ft. (without slope interruption devices

Low to moderately erosive

soil

types

Functional longevity requirement of up to 6 months

We recommend the following materials: 
Product

2,000 - 3, 500 lbs./acre

1, 000 lbs./ acre

800 lbs./acre

60 lbs./ acre

1 lb./acre

Varies

With

Height

Standard Heights

3' 9 3Y2% 
41 51, 

6' 

36" Min. 

Footing Depth

8' 0.C. Nom. 

4

WA

I

31%
6" TYPICAL

j

NOTES: 

1.) Post size depends on fence height and wind loads. 
4. 

i

See MONTAGE PLUS specifications for post

sizing chart. 
2.) Third rail required for Double Rings, 

3.) Available in 3" air space and/or Flush Bot

Most heights. 

MONTAGE PLUS
TM

RAIL

I716„ 

lX2
I I

E -COAT COATING SYSTEM

Base Material

Uniform Zinc Coating
Hot Dip) 

Zinc Phosphate Coating

Epoxy Primer

Acrylic Topcoat

RAKING DIRECTIONAL ARROW

Welded panel can be raked

30" over 8' with arrow pointing
grade. 

PROFUSIONTmWELDINI

No exposed welds, 
tr vlvlrivr: rL.v nrtl 

Good Neighbor profile - Same Specially formed high strength
appearance on both sides

architectural shape. 

DOUBLE RING Adornament

option 9
1X" MONTAGE PLUSTMRail
See Cross- Section Below) 

Post 2Y2";?' x l6ga

1

XV ' l7ga Picket

Bracket Options

BX114

UNIVERSAL BOUL

BRACKET

BXl 12/ 117 BX1 I I

T4
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EXISTING CONDITION



 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

          (c) Copyright 1983-99 Advanced Engineering Software (aes)

              Ver. 8.0  Release Date: 01/01/99  License ID 1435

                            Analysis prepared by:

                             THIENES ENGINEERING                             

                           16800 VALLEY VIEW AVENUE                          

                              LA MIRADA CA 90638                             

                    PH: (714) 521-4811 FAX: (714) 521-4173                   

  ************************** DESCRIPTION OF STUDY **************************

 * 3994 - SIERRA GATEWAY                                                    *

 * SIERRA AVENUE AND DUNCAN CANYON ROAD                                     *

 * EXISTING CONDITION 100-YR                                                *

  **************************************************************************

   FILE NAME: C:\XDRIVE\3994\100X.DAT                           

   TIME/DATE OF STUDY: 11:41 08/13/2021

 ============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ============================================================================

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000

   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

 ****************************************************************************

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

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   751.00

   ELEVATION DATA: UPSTREAM(FEET) =   1813.80  DOWNSTREAM(FEET) =   1789.40

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   26.225

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.465



   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   NATURAL GOOD COVER

   "OPEN BRUSH"               A        5.10      0.69      1.00    61   26.23

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.69

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00

   SUBAREA RUNOFF(CFS) =      8.16

   TOTAL AREA(ACRES) =      5.10   PEAK FLOW RATE(CFS) =      8.16

 ****************************************************************************

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   1789.40  DOWNSTREAM(FEET) =   1772.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   540.00   CHANNEL SLOPE =  0.0313

   CHANNEL FLOW THRU SUBAREA(CFS) =      8.16

   FLOW VELOCITY(FEET/SEC) =   4.20 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.14   Tc(MIN.) =  28.37

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =  1291.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  81

 ----------------------------------------------------------------------------

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

 ============================================================================

   MAINLINE Tc(MIN) =  28.37

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.351

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   NATURAL GOOD COVER

   "OPEN BRUSH"               A        5.55      0.69      1.00    61

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.69

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00

   SUBAREA AREA(ACRES) =    5.55      SUBAREA RUNOFF(CFS) =    8.32

   EFFECTIVE AREA(ACRES) =    10.65   AREA-AVERAGED Fm(INCH/HR) =  0.69

   AREA-AVERAGED Fp(INCH/HR) =  0.69  AREA-AVERAGED Ap =  1.00

   TOTAL AREA(ACRES) =    10.65       PEAK FLOW RATE(CFS) =      15.96

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =     10.65  TC(MIN.) =     28.37

   EFFECTIVE AREA(ACRES) =     10.65  AREA-AVERAGED Fm(INCH/HR)=  0.69

   AREA-AVERAGED Fp(INCH/HR) =  0.69  AREA-AVERAGED Ap =  1.00

   PEAK FLOW RATE(CFS)   =     15.96

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

          (c) Copyright 1983-99 Advanced Engineering Software (aes)

              Ver. 8.0  Release Date: 01/01/99  License ID 1435

                            Analysis prepared by:

                             THIENES ENGINEERING                             

                           16800 VALLEY VIEW AVENUE                          

                              LA MIRADA CA 90638                             

                    PH: (714) 521-4811 FAX: (714) 521-4173                   

  ************************** DESCRIPTION OF STUDY **************************

 * 3994 - SIERRA GATEWAY                                                    *

 * SIERRA AVENUE AND DUNCAN CANYON ROAD                                     *

 * EXISTING CONDITION 100-YR                                                *

  **************************************************************************

   FILE NAME: C:\3994\110X.DAT                                  

   TIME/DATE OF STUDY: 10:42 08/13/2021

 ============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ============================================================================

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000

   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

 ****************************************************************************

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   678.00

   ELEVATION DATA: UPSTREAM(FEET) =   1793.10  DOWNSTREAM(FEET) =   1774.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   26.040

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.475



   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   NATURAL GOOD COVER

   "OPEN BRUSH"               A        8.35      0.69      1.00    61   26.04

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.69

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00

   SUBAREA RUNOFF(CFS) =     13.45

   TOTAL AREA(ACRES) =      8.35   PEAK FLOW RATE(CFS) =     13.45

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =      8.35  TC(MIN.) =     26.04

   EFFECTIVE AREA(ACRES) =      8.35  AREA-AVERAGED Fm(INCH/HR)=  0.69

   AREA-AVERAGED Fp(INCH/HR) =  0.69  AREA-AVERAGED Ap =  1.00

   PEAK FLOW RATE(CFS)   =     13.45

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS

 1



 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

          (c) Copyright 1983-99 Advanced Engineering Software (aes)

              Ver. 8.0  Release Date: 01/01/99  License ID 1435

                            Analysis prepared by:

                             THIENES ENGINEERING                             

                           16800 VALLEY VIEW AVENUE                          

                              LA MIRADA CA 90638                             

                    PH: (714) 521-4811 FAX: (714) 521-4173                   

  ************************** DESCRIPTION OF STUDY **************************

 * 3994 - SIERRA GATEWAY                                                    *

 * SIERRA AVENUE AND DUNCAN CANYON ROAD                                     *

 * EXISTING CONDITION 100-YR                                                *

  **************************************************************************

   FILE NAME: C:\3994\200X.DAT                                  

   TIME/DATE OF STUDY: 10:47 08/13/2021

 ============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ============================================================================

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000

   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

 ****************************************************************************

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

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   664.00

   ELEVATION DATA: UPSTREAM(FEET) =   1815.70  DOWNSTREAM(FEET) =   1793.80

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   24.890

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.543

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)



   NATURAL GOOD COVER

   "OPEN BRUSH"               A        7.95      0.69      1.00    61   24.89

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.69

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00

   SUBAREA RUNOFF(CFS) =     13.29

   TOTAL AREA(ACRES) =      7.95   PEAK FLOW RATE(CFS) =     13.29

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =      7.95  TC(MIN.) =     24.89

   EFFECTIVE AREA(ACRES) =      7.95  AREA-AVERAGED Fm(INCH/HR)=  0.69

   AREA-AVERAGED Fp(INCH/HR) =  0.69  AREA-AVERAGED Ap =  1.00

   PEAK FLOW RATE(CFS)   =     13.29

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS

 1



PROPOSED CONDITION 



 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

          (c) Copyright 1983-99 Advanced Engineering Software (aes)

              Ver. 8.0  Release Date: 01/01/99  License ID 1435

                            Analysis prepared by:

                             THIENES ENGINEERING                             

                           16800 VALLEY VIEW AVENUE                          

                              LA MIRADA CA 90638                             

                    PH: (714) 521-4811 FAX: (714) 521-4173                   

  ************************** DESCRIPTION OF STUDY **************************

 * TEI JOB NO 3994                                                          *

 * SIERRA AVENUE AND DUNCAN CANYON ROAD                                     *

 * PROPOSED CONDITION 100-YEAR                                              *

  **************************************************************************

   FILE NAME: C:\XDRIVE\3994\100P.DAT                           

   TIME/DATE OF STUDY: 14:55 09/07/2021

 ============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ============================================================================

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000

   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

 ****************************************************************************

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

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   191.00

   ELEVATION DATA: UPSTREAM(FEET) =   1813.47  DOWNSTREAM(FEET) =   1806.70

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.662

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        0.70      0.80      0.10    52    5.00

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =      4.15

   TOTAL AREA(ACRES) =      0.70   PEAK FLOW RATE(CFS) =      4.15

 ****************************************************************************

   FLOW PROCESS FROM NODE    101.00 TO NODE    112.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1802.70  DOWNSTREAM(FEET) =  1791.62

   FLOW LENGTH(FEET) =   595.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.80

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      4.15

   PIPE TRAVEL TIME(MIN.) =   1.46    Tc(MIN.) =   6.46

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =   786.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================



   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   6.46

   RAINFALL INTENSITY(INCH/HR) =   5.71

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    0.70

   TOTAL STREAM AREA(ACRES) =    0.70

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.15

 ****************************************************************************

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   404.00

   ELEVATION DATA: UPSTREAM(FEET) =   1814.07  DOWNSTREAM(FEET) =   1802.65

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.842

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.519

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        2.65      0.80      0.10    52    6.84

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =     12.97

   TOTAL AREA(ACRES) =      2.65   PEAK FLOW RATE(CFS) =     12.97

 ****************************************************************************

   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1798.65  DOWNSTREAM(FEET) =  1791.62

   FLOW LENGTH(FEET) =     9.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.44

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     12.97

   PIPE TRAVEL TIME(MIN.) =   0.00    Tc(MIN.) =   6.85

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =   413.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   6.85

   RAINFALL INTENSITY(INCH/HR) =   5.52

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    2.65

   TOTAL STREAM AREA(ACRES) =    2.65

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     12.97

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1      4.15   6.46    5.714  0.80( 0.08) 0.10     0.7     100.00

       2     12.97   6.85    5.517  0.80( 0.08) 0.10     2.7     110.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     16.83   6.46    5.714  0.80( 0.08) 0.10     3.2     100.00

       2     16.98   6.85    5.517  0.80( 0.08) 0.10     3.4     110.00



   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     16.98    Tc(MIN.) =     6.85

   EFFECTIVE AREA(ACRES) =     3.35   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =      3.35

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =   786.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    112.00 TO NODE    122.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1791.62  DOWNSTREAM(FEET) =  1789.15

   FLOW LENGTH(FEET) =   162.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.96

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     16.98

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =   7.15

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    122.00 =   948.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   7.15

   RAINFALL INTENSITY(INCH/HR) =   5.38

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    3.35

   TOTAL STREAM AREA(ACRES) =    3.35

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.98

 ****************************************************************************

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   507.00

   ELEVATION DATA: UPSTREAM(FEET) =   1810.03  DOWNSTREAM(FEET) =   1793.09

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.246

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.332

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        1.15      0.80      0.10    52    7.25

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =      5.44

   TOTAL AREA(ACRES) =      1.15   PEAK FLOW RATE(CFS) =      5.44

 ****************************************************************************

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1790.50  DOWNSTREAM(FEET) =  1789.15

   FLOW LENGTH(FEET) =   301.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.31

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

   PIPE-FLOW(CFS) =      5.44

   PIPE TRAVEL TIME(MIN.) =   1.16    Tc(MIN.) =   8.41

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =   808.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<



   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   8.41

   RAINFALL INTENSITY(INCH/HR) =   4.88

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    1.15

   TOTAL STREAM AREA(ACRES) =    1.15

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.44

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     16.83   6.76    5.560  0.80( 0.08) 0.10     3.2     100.00

       1     16.98   7.15    5.377  0.80( 0.08) 0.10     3.4     110.00

       2      5.44   8.41    4.876  0.80( 0.08) 0.10     1.1     120.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     21.82   6.76    5.560  0.80( 0.08) 0.10     4.1     100.00

       2     22.08   7.15    5.377  0.80( 0.08) 0.10     4.3     110.00

       3     20.81   8.41    4.876  0.80( 0.08) 0.10     4.5     120.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     22.08    Tc(MIN.) =     7.15

   EFFECTIVE AREA(ACRES) =     4.33   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =      4.50

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    122.00 =   948.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    122.00 TO NODE    132.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1789.15  DOWNSTREAM(FEET) =  1786.12

   FLOW LENGTH(FEET) =   493.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.76

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     22.08

   PIPE TRAVEL TIME(MIN.) =   1.22    Tc(MIN.) =   8.36

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =  1441.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   8.36

   RAINFALL INTENSITY(INCH/HR) =   4.89

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    4.33

   TOTAL STREAM AREA(ACRES) =    4.50

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     22.08

 ****************************************************************************

   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   608.00

   ELEVATION DATA: UPSTREAM(FEET) =   1803.61  DOWNSTREAM(FEET) =   1791.31

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.615



   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.807

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        0.90      0.80      0.10    52    8.61

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =      3.83

   TOTAL AREA(ACRES) =      0.90   PEAK FLOW RATE(CFS) =      3.83

 ****************************************************************************

   FLOW PROCESS FROM NODE    131.00 TO NODE    132.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1787.31  DOWNSTREAM(FEET) =  1786.12

   FLOW LENGTH(FEET) =     6.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.33

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      3.83

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   8.62

   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    132.00 =   614.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   8.62

   RAINFALL INTENSITY(INCH/HR) =   4.80

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    0.90

   TOTAL STREAM AREA(ACRES) =    0.90

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.83

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     21.82   7.98    5.034  0.80( 0.08) 0.10     4.1     100.00

       1     22.08   8.36    4.893  0.80( 0.08) 0.10     4.3     110.00

       1     20.81   9.63    4.495  0.80( 0.08) 0.10     4.5     120.00

       2      3.83   8.62    4.805  0.80( 0.08) 0.10     0.9     130.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     25.53   7.98    5.034  0.80( 0.08) 0.10     5.0     100.00

       2     25.86   8.36    4.893  0.80( 0.08) 0.10     5.2     110.00

       3     24.39   9.63    4.495  0.80( 0.08) 0.10     5.4     120.00

       4     25.65   8.62    4.805  0.80( 0.08) 0.10     5.3     130.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     25.86    Tc(MIN.) =     8.36

   EFFECTIVE AREA(ACRES) =     5.20   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =      5.40

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =  1441.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    132.00 TO NODE    141.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1786.12  DOWNSTREAM(FEET) =  1785.26

   FLOW LENGTH(FEET) =   172.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  22.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.53



   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     25.86

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =   8.80

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    141.00 =  1613.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    141.00 TO NODE    141.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   8.80

   RAINFALL INTENSITY(INCH/HR) =   4.75

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    5.20

   TOTAL STREAM AREA(ACRES) =    5.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     25.86

 ****************************************************************************

   FLOW PROCESS FROM NODE    140.00 TO NODE    140.00 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN.) =  24.89   RAINFALL INTENSITY(INCH/HR) =  2.54

   EFFECTIVE AREA(ACRES) =     7.95

   TOTAL AREA(ACRES) =     7.95        PEAK FLOW RATE(CFS) =     13.30

   AREA-AVERAGED Fm(INCH/HR) =   0.48  AREA-AVERAGED Fp(INCH/HR) =   0.69

   AREA-AVERAGED Ap =  0.69

   NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL

          CONFLUENCE ANALYSES.

 ****************************************************************************

   FLOW PROCESS FROM NODE    140.00 TO NODE    141.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1786.51  DOWNSTREAM(FEET) =  1785.77

   FLOW LENGTH(FEET) =   149.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.56

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     13.30

   PIPE TRAVEL TIME(MIN.) =   0.45    Tc(MIN.) =  25.34

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    141.00 =   763.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    141.00 TO NODE    141.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =  25.34

   RAINFALL INTENSITY(INCH/HR) =   2.52

   AREA-AVERAGED Fm(INCH/HR) =  0.48

   AREA-AVERAGED Fp(INCH/HR) =  0.69

   AREA-AVERAGED Ap =  0.69

   EFFECTIVE STREAM AREA(ACRES) =    7.95

   TOTAL STREAM AREA(ACRES) =    7.95

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     13.30

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     25.53   8.42    4.875  0.80( 0.08) 0.10     5.0     100.00

       1     25.86   8.80    4.745  0.80( 0.08) 0.10     5.2     110.00

       1     24.39  10.08    4.375  0.80( 0.08) 0.10     5.4     120.00

       1     25.65   9.06    4.663  0.80( 0.08) 0.10     5.3     130.00

       2     13.30  25.34    2.516  0.69( 0.48) 0.69     7.9     140.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.



   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     35.06   8.42    4.875  0.71( 0.22) 0.31     7.6     100.00

       2     35.53   8.80    4.745  0.71( 0.22) 0.30     8.0     110.00

       3     35.41   9.06    4.663  0.71( 0.22) 0.31     8.1     130.00

       4     34.50  10.08    4.375  0.71( 0.23) 0.32     8.6     120.00

       5     27.13  25.34    2.516  0.70( 0.32) 0.45    13.4     140.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     35.53    Tc(MIN.) =     8.80

   EFFECTIVE AREA(ACRES) =     7.96   AREA-AVERAGED Fm(INCH/HR) =  0.22

   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.30

   TOTAL AREA(ACRES) =     13.35

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    141.00 =  1613.00 FEET.

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =     13.35  TC(MIN.) =      8.80

   EFFECTIVE AREA(ACRES) =      7.96  AREA-AVERAGED Fm(INCH/HR)=  0.22

   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.30

   PEAK FLOW RATE(CFS)   =     35.53

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     35.06   8.42    4.875  0.71( 0.22) 0.31     7.6     100.00

       2     35.53   8.80    4.745  0.71( 0.22) 0.30     8.0     110.00

       3     35.41   9.06    4.663  0.71( 0.22) 0.31     8.1     130.00

       4     34.50  10.08    4.375  0.71( 0.23) 0.32     8.6     120.00

       5     27.13  25.34    2.516  0.70( 0.32) 0.45    13.4     140.00

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

          (c) Copyright 1983-99 Advanced Engineering Software (aes)

              Ver. 8.0  Release Date: 01/01/99  License ID 1435

                            Analysis prepared by:

                             THIENES ENGINEERING                             

                           16800 VALLEY VIEW AVENUE                          

                              LA MIRADA CA 90638                             

                    PH: (714) 521-4811 FAX: (714) 521-4173                   

  ************************** DESCRIPTION OF STUDY **************************

 * TEI JOB NO 3994                                                          *

 * SIERRA AVENUE AND DUNCAN CANYON ROAD                                     *

 * PROPOSED CONDITION 100-YEAR                                              *

  **************************************************************************

   FILE NAME: C:\XDRIVE\3994\200P.DAT                           

   TIME/DATE OF STUDY: 15:13 09/03/2021

 ============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ============================================================================

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000

   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

 ****************************************************************************

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

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   536.00

   ELEVATION DATA: UPSTREAM(FEET) =   1789.52  DOWNSTREAM(FEET) =   1774.61

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.686

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.147

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        1.65      0.80      0.10    52    7.69

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =      7.53

   TOTAL AREA(ACRES) =      1.65   PEAK FLOW RATE(CFS) =      7.53

 ****************************************************************************

   FLOW PROCESS FROM NODE    201.00 TO NODE    212.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1772.45  DOWNSTREAM(FEET) =  1771.39

   FLOW LENGTH(FEET) =   301.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.25

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      7.53

   PIPE TRAVEL TIME(MIN.) =   1.18    Tc(MIN.) =   8.87

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    212.00 =   837.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    212.00 TO NODE    212.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================



   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   8.87

   RAINFALL INTENSITY(INCH/HR) =   4.72

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    1.65

   TOTAL STREAM AREA(ACRES) =    1.65

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.53

 ****************************************************************************

   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   205.00

   ELEVATION DATA: UPSTREAM(FEET) =   1781.56  DOWNSTREAM(FEET) =   1778.76

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.032

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.952

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        2.15      0.80      0.10    52    6.03

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =     11.36

   TOTAL AREA(ACRES) =      2.15   PEAK FLOW RATE(CFS) =     11.36

 ****************************************************************************

   FLOW PROCESS FROM NODE    211.00 TO NODE    212.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1774.76  DOWNSTREAM(FEET) =  1771.39

   FLOW LENGTH(FEET) =    32.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.09

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     11.36

   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   6.06

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    212.00 =   237.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    212.00 TO NODE    212.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   6.06

   RAINFALL INTENSITY(INCH/HR) =   5.93

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    2.15

   TOTAL STREAM AREA(ACRES) =    2.15

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.36

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1      7.53   8.87    4.725  0.80( 0.08) 0.10     1.6     200.00

       2     11.36   6.06    5.934  0.80( 0.08) 0.10     2.2     210.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     16.54   8.87    4.725  0.80( 0.08) 0.10     3.8     200.00

       2     17.85   6.06    5.934  0.80( 0.08) 0.10     3.3     210.00



   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     17.85    Tc(MIN.) =     6.06

   EFFECTIVE AREA(ACRES) =     3.28   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =      3.80

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    212.00 =   837.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    212.00 TO NODE    213.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1771.39  DOWNSTREAM(FEET) =  1770.67

   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  22.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.13

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     17.85

   PIPE TRAVEL TIME(MIN.) =   0.67    Tc(MIN.) =   6.73

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    213.00 =  1042.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    213.00 TO NODE    213.00 IS CODE =  81

 ----------------------------------------------------------------------------

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

 ============================================================================

   MAINLINE Tc(MIN) =   6.73

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.574

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        2.10      0.80      0.10    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA AREA(ACRES) =    2.10      SUBAREA RUNOFF(CFS) =   10.38

   EFFECTIVE AREA(ACRES) =     5.38   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =     5.90       PEAK FLOW RATE(CFS) =      26.60

 ****************************************************************************

   FLOW PROCESS FROM NODE    213.00 TO NODE    214.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1770.67  DOWNSTREAM(FEET) =  1769.96

   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.76

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     26.60

   PIPE TRAVEL TIME(MIN.) =   0.59    Tc(MIN.) =   7.32

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    214.00 =  1247.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 IS CODE =  81

 ----------------------------------------------------------------------------

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

 ============================================================================

   MAINLINE Tc(MIN) =   7.32

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.299

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        2.15      0.80      0.10    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA AREA(ACRES) =    2.15      SUBAREA RUNOFF(CFS) =   10.10

   EFFECTIVE AREA(ACRES) =     7.53   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =     8.05       PEAK FLOW RATE(CFS) =      35.36

 ****************************************************************************

   FLOW PROCESS FROM NODE    214.00 TO NODE    225.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================



   ELEVATION DATA: UPSTREAM(FEET) =  1769.96  DOWNSTREAM(FEET) =  1769.23

   FLOW LENGTH(FEET) =   208.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  27.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.18

   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     35.36

   PIPE TRAVEL TIME(MIN.) =   0.56    Tc(MIN.) =   7.88

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    225.00 =  1455.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  81

 ----------------------------------------------------------------------------

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

 ============================================================================

   MAINLINE Tc(MIN) =   7.88

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.069

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.45      0.80      0.10    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA AREA(ACRES) =    0.45      SUBAREA RUNOFF(CFS) =    2.02

   EFFECTIVE AREA(ACRES) =     7.98   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =     8.50       PEAK FLOW RATE(CFS) =      35.83

 ****************************************************************************

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   662.00

   ELEVATION DATA: UPSTREAM(FEET) =   1799.20  DOWNSTREAM(FEET) =   1780.69

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.354

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.896

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        3.90      0.80      0.10    52    8.35

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =     16.91

   TOTAL AREA(ACRES) =      3.90   PEAK FLOW RATE(CFS) =     16.91

 ****************************************************************************

   FLOW PROCESS FROM NODE    221.00 TO NODE    224.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1776.69  DOWNSTREAM(FEET) =  1769.53

   FLOW LENGTH(FEET) =   939.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.91

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     16.91

   PIPE TRAVEL TIME(MIN.) =   2.26    Tc(MIN.) =  10.62

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    224.00 =  1601.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    224.00 TO NODE    224.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =  10.62

   RAINFALL INTENSITY(INCH/HR) =   4.24

   AREA-AVERAGED Fm(INCH/HR) =  0.08



   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    3.90

   TOTAL STREAM AREA(ACRES) =    3.90

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.91

 ****************************************************************************

   FLOW PROCESS FROM NODE    222.00 TO NODE    223.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

 ============================================================================

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   467.00

   ELEVATION DATA: UPSTREAM(FEET) =   1792.82  DOWNSTREAM(FEET) =   1780.88

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.397

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.267

   SUBAREA Tc AND LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)

   COMMERCIAL                 A        1.20      0.80      0.10    52    7.40

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.80

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10

   SUBAREA RUNOFF(CFS) =      5.60

   TOTAL AREA(ACRES) =      1.20   PEAK FLOW RATE(CFS) =      5.60

 ****************************************************************************

   FLOW PROCESS FROM NODE    223.00 TO NODE    224.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1776.88  DOWNSTREAM(FEET) =  1769.53

   FLOW LENGTH(FEET) =    13.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  26.48

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      5.60

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   7.41

   LONGEST FLOWPATH FROM NODE    222.00 TO NODE    224.00 =   480.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    224.00 TO NODE    224.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   7.41

   RAINFALL INTENSITY(INCH/HR) =   5.26

   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =    1.20

   TOTAL STREAM AREA(ACRES) =    1.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.60

   ** CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     16.91  10.62    4.240  0.80( 0.08) 0.10     3.9     220.00

       2      5.60   7.41    5.263  0.80( 0.08) 0.10     1.2     222.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     21.40  10.62    4.240  0.80( 0.08) 0.10     5.1     220.00

       2     20.29   7.41    5.263  0.80( 0.08) 0.10     3.9     222.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     21.40    Tc(MIN.) =    10.62

   EFFECTIVE AREA(ACRES) =     5.10   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10



   TOTAL AREA(ACRES) =      5.10

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    224.00 =  1601.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    224.00 TO NODE    225.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  1769.53  DOWNSTREAM(FEET) =  1769.23

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.34

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     21.40

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =  10.71

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =  1641.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     20.29   7.50    5.225  0.80( 0.08) 0.10     3.9     222.00

       2     21.40  10.71    4.218  0.80( 0.08) 0.10     5.1     220.00

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =  1641.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     35.83   7.88    5.069  0.80( 0.08) 0.10     8.0     210.00

       2     31.66  10.71    4.218  0.80( 0.08) 0.10     8.5     200.00

   LONGEST FLOWPATH FROM NODE      0.00 TO NODE    225.00 =     0.00 FEET.

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     55.42   7.50    5.225  0.80( 0.08) 0.10    11.5     222.00

       2     53.06  10.71    4.218  0.80( 0.08) 0.10    13.6     220.00

       3     56.25   7.88    5.069  0.80( 0.08) 0.10    12.0     210.00

       4     53.05  10.71    4.218  0.80( 0.08) 0.10    13.6     200.00

     TOTAL AREA(ACRES) =     13.60

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       56.25  Tc(MIN.) =    7.884

   EFFECTIVE AREA(ACRES) =     12.04  AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =     13.60

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =  1641.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<

 ============================================================================

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =     13.60  TC(MIN.) =      7.88

   EFFECTIVE AREA(ACRES) =     12.04  AREA-AVERAGED Fm(INCH/HR)=  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.80  AREA-AVERAGED Ap =  0.10

   PEAK FLOW RATE(CFS)   =     56.25

   ** PEAK FLOW RATE TABLE **

    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER

    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE

       1     55.42   7.50    5.225  0.80( 0.08) 0.10    11.5     222.00

       2     56.25   7.88    5.069  0.80( 0.08) 0.10    12.0     210.00

       3     53.06  10.71    4.218  0.80( 0.08) 0.10    13.6     220.00

       4     53.05  10.71    4.218  0.80( 0.08) 0.10    13.6     200.00

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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