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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the east side of Nevada Street south of the Santa Ana River
in the County of San Bernardino. Please see figure 1 for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the 100-year peak flow rate for the project site
that will drain to the existing 84" storm drain in Nevada Street.

C: PROJECT STAFF:

Thienes Engineering staff involved in this study include:

Reinhard Stenzel
James Wickenhaueser
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DISCUSSION

Project Description

The project site encompasses approximately 17.70 acres. Proposed improvements include
one warehouse type building that is approximately 378,540 square feet. There is a truck
yard on the north side of the building and vehicle parking along the east, south, and west
side. There will be landscaping throughout the project.

Existing Condition

The site is undeveloped with general slopes to the northwest. The site sheet flows into
Nevada Street. Nevada Street is partially improved with asphalt curbs. There is a small
existing catch basin in Nevada Street north of the project site which collects some runoff
from the street. The majority of flows surface drain towards the Santa Ana River. The
100-year peak flow rate from the existing condition of the project site is approximately
21.4 cfs.

There is an existing 84” storm drain in Nevada Street flowing northerly towards the Santa
Ana River. This is a 100-year drain designed to carry the developed condition runoff. The
proposed project spans subarea A-20.2 and a portion of A-20.1 as defined in the Ultimate
Hydrology Map prepared by Webb (see appendix B).

See Appendix “B” for existing condition hydrology calculations and Appendix “C” for
existing condition hydrology map.



Proposed Condition

The southerly portion of the building and vehicle parking along the south property line
will drain westerly through the auto parking area towards a catch basin in the parking
area (nodes 100-102). Runoff will enter a private storm drain and continue westerly
through the parking lot. The westerly portion of the parking lot will drain to a catch basin
at the southwest corner of the property (node 103). The storm drain will convey storm
water northerly through the auto drive isle towards the northwest driveway. Runoft from
the westerly auto drive isle will be collected in catch basins and added to the drain (nodes
104-106).

Runoff from the northerly portion of the building, easterly auto parking area, and the
truck yard will surface flow westerly through the truck yard towards a catch basin in the
northwest corner of the truck yard (nodes 200-202). A storm drain will convey this runoff
westerly towards the confluence with storm water from the southerly portion of the
project. The combined flows will continue north towards and existing 36” stub built per
plan SD 1867. This is a 100-year storm drain so no storm water detention will be
required. The 100-year peak runoff will be approximately 43.1 cfs.

See Appendix “B” for proposed condition hydrology calculations and Appendix “C” for
proposed condition hydrology map.

Methodology

Hydrology calculations were computed using the San Bernardino County Rational
Method computer program (by AES Software). The site is soil type is “B” per the San
Bernardino County Hydrology Manual. See Appendix “A” for reference materials.



APPENDIX A

REFERENCE MATERIALS
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 RECONSTRU B o ——_ \ &2 |\ sl L LY (D N T N b o) 320—1 WITH NO REDUCER PER APWA STD. DWG. NO'S. 326-1 & 633-3 (MODIFIED, SEE SHEET 11)
36" MH OPENING \ 7 I '7;;N d @ INTENTIONALLY LEFT BLANK
=l = = = o CONSTRUCT JUNCTION STRUCTURE PIPE TO PIPE ( ID=24" ) PER APWA STD DWG NO 331-2
. _ ——— + @  INTENTIONALLY LEFT BLANK
K] '\ ~. TTe— N
I ——— —_— AL CONSTRUCT GURB OPENING CATCH BASIN PER APWA STD DWG NO 300-2 (MODIFIED, SEE
N «\ N s e = — SHEET 10) AND LOCAL DEPRESSION PER APWA STD DWG NO 313—1 (CASE-B)
\ L Slaa bk { QEXWU_C;EE_ o ——————— L @ > INSTALL 84" RCP (D-LOAD PER PLAN)
' \ \ a ’ *S SISd |z T m% INSTALL 78" RCP (D—LOAD PER PLAN)
) '. < & 2:{ = ) INSTALL 54" RCP (D—LOAD PER PLAN)
== / \55 \ ol ot S H @0 INSTALL 48" RCP (D—LOAD PER PLAN)
CONTRACTOR SHALL PROVIDE A PLAN FOR p— % DN bl HI 2 uﬂ @1 3 INSTALL 36" RCP (D—LOAD PER PLAN)
RESTORATION OF EXISTING FACILITIES TO BE Y SE—~—— \ > Z@ @) INSTALL 30" RCP (D-LOAD PER PLAN)
SUBMITTED FOR REVIEW AND APPROVAL TO ] N = &% INSTALL 24° ROP (CLASS V)
THE SATISFACTION OF THE CITY OF — / \ L ) "
: o g, Y o ) INSTALL 18” RCP (D-LOAD PER PLAN)
REDLANDS UTILITY DEPARTMENT PRIOR TO S _ , )
ISSUANCE OF ENCROACHMENT PERMIT FOR '::‘ﬁ S~ T . gLN SgA’l’IONINGNCI)\TAC L IN'\;EO‘isggggN OF z @ INSTALL 12" RCP (D—LOAD PER PLAN)
. : S ERNAR INSTALL 36" HDPE PIPE (HIGH_DENSITY POLYETHYLENE PIPE) PER ADS
ALL IMPROVEMENTS NORTH OF PINE AVENUE. j*»__ gffg z Z § /\ = ® (ADVANCED DRAINAGE svsHﬁs) SPECIFICATIONS OR APPROVED EQUAL
93 : Qoo \ &2 @) INSTALL 24" HDPE PIPE (HIGH DENSITY POLYETHYLENE PIPE) PER ADS
Hzg é“out‘:’m- SYSE oo (ADVANCED DRAINAGE SYSTEMS) SPECIFICATIONS OR APPROVED EQUAL
o PR 1 HEEE 59 EXISTING STUB, PROPOSED INSTALL 18" HDPE PIPE (HIGH DENSITY POLYETHYLENE PIPE) PER ADS
21 goy-sE =22, 5 CONNECTION POINT (ADVANCED DRAINAGE SYSTEMS) SPECIFICATIONS OR APPROVED EQUAL
ﬁfﬁc‘z (riRlciods Q8% Ha A . @9 INSTALL N—12 END CAP PER ADS (ADVANCED DRAINAGE SYSTEMS) SPECIFICATIONS OR
10 SEWER LINE IS SHALLOW. CONTRACTOR SHAt.vL U’&KEE APPROVED EQUAL
'[EXTREME CARE TO PREVENT DAMAGE TO SEWER LINE.
JUNCTION STRUCTURE SEWER LINE IS TO BE CAMERA INSPECTED AT COMPLETION |
y =5 OF X—ING CONSTRUCTION TO VERIFY PIPE CONDITION. L'NE A
B 48" d
o © /-85 *NOTE GRAPHIC SCALE 1" =40
-' Dy=84" Do= 78" * CONTRACTOR SHALL POTHOLE AND VERIFY | | Q APPROVED BY: 7/0/foS -
FLES 115574 EXISTING UTILITY LOCATIONS AND_ELEVATIONS CTy OF REDLANDS e . — gy —
ELEV. R T156:84 PRIOR TO THE COMMENCEMENT OF CONSTRUCTION APPROVAL -y | 0 =00 —T o 150
: (REQUIRED FOR ALL WORK WITHIN CITY LIMITS) SEeT o;‘;:'-m?ﬁnc wo:‘st:» RgE
~ BENCHMAR 1/96 SBD R
ALBERT A -' BE : / REVISIONS COUNTY OF SAN BERNARDINO W.0. No.
CIVIL ENGINEERS LOCATION: , LEN - b | STORM DRAIN PLAN 2004-0040
WEBB R G S i \ BRASS DISK IN TOP HEADWALL @ SE CORNER DEPARTMENT OF PUBLIC WORKS
RIVERSIDE, CA. 92506 ST ‘ ROAD No.
’ S 2 NEVADA STREET & PALMETTO AVENUE DESIGNED 3Y DRAMN BY CHECKED BY
ASSO/CIA T E.S PH: (951) 686—1070 & < APPROVED BY: ey ‘ . 3 \
ENGINEERING CONS AN FAX: (951) 788-1256 \? cviren AAAAAANAAAR NEVADA STREEED}:_AASJS'; PALS'SASTOR” DRAIN 590150
- \EXP DIAL /wo WORKING SUBMITTED CD.E . t NU ’ FILE No.
' BEFORE DAYS BEFORE
£ YQU DIG YOU. DIG RE! /APRROVED BY ASST. DIRECTOR OF PUBLIC' WORKS 89~
PREPARED BY: | AL F 1-800-227-2600 °°““E'{ W PATE SANTA ANA RIVER TO SAN BERNARDINO AVENUE 97
R.C.E. NO. C44762 A PUBLIC SEVICE BY UNDERGROUND SERVICE ALERT ‘ IO” Zq' ()g SHT. 2 OF ,
g/ of -05 3“?"06 ELEVATION: 1186.913 NO. DATE DESC. BY LAND DEVE LORMENT ENGINEER DATE DIRECTOR OF PUBLIC WORKS DATE 13

EXP. DATE
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APPENDIX B

HYDROLOGY CALCULATIONS
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b b b b T e e S B ST ST S B S S R S R R S R S R O R U W N T VIR IraS
Process from Point/Station 157.000 to Point/Station 157.000
**** CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.300 (Ac.)

Runoff from this stream = 7.323 (CFS)

Time of concentration = 10.51 min.

Rainfall intensity = 3.611(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B o s o o o e B B S b b b L L L N T N R R O A R A R A G TR R SR TR RS
Process from Point/Station 35.000 to Point/Station 36.000
**** TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 300.000(Ft.)

Top (of initial area) elevation = 1185.500(Ft.)

Bottom (of initial area) elevation = 1178.500(Ft.)

Difference in elevation = 7.000(Ft.)

Slope = 0.02333 s(%)= 2.33

TC = k(0.304)*[(length®3)/(elevation change)]”0.2

Initial area time of concentration = 6.311 min.

Rainfall intensity = 4.905(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.887
Subarea runoff = 5.653 (CFS)

Total initial stream area = 1.300(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

B i o o S B D b T S ORI OO T O O R R S R A A AU A SRR SRR
Process from Point/Station 157.000 to Point/Station 157.000
***% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 1.300(Ac.)

Runoff from this stream = 5.653 (CFS)

Time of concentration = 6.31 min.

Rainfall intensity = 4.905(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 441 .866 19.20 2.516



2 7.323 10.51 3.611
3 5.653 6.31 4,905
Qmax (1) =
1.000 * 1.000 * 441.866) +
0.691 * 1.000 * 7.323) +
0.506 * 1.000 * 5.653) + = 449.780
Qmax (2) =
1.448 * 0.548 * 441.866) +
1.000 * 1.000 * 7.323) +
0.732 * 1.000 « 5.653) + = 361.916
Qmax(3) =
1.978 = 0.329 ~* 441.866) +
1.366 * 0.600 * 7.323) +
1.000 = 1.000 = 5.653) + = 258.953
Total of 3 streams to confluence:
Flow rates before confluence point:
441 .866 7.323 5.653
Maximum flow rates at confluence using above data:
449.780 361.916 298.953
Area of streams before confluence:
183.376 2.300 1.300
Effective area values after confluence:
186.976 104.027 62.960
Results of confluence:
Total flow rate = 449 .780 (CFS)
Time of concentration = 19.200 min.
Effective stream area after confluence = 186.976 (Ac.)
Stream Area average Pervious fraction(ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.073 (In/Hr)
Study area (this main stream) = 186.98 (Ac.)

B b i B N e S R D T I O AT U R A R SO G AU AT TR ST TSRS
Process from Point/Station 157.000 to Point/Station 158.000
**¥+* PIPEFLOW TRAVEL TIME (Program estimated size) ¥**%*

Upstream point/station elevation = 1162.000(Ft.)
Downstream point/station elevation = 1160.500(Ft.)
Pipe length = 300.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 449.780 (CFS)
Nearest computed pipe diameter = 84.00(In.)
Calculated individual pipe flow = 449.780 (CFS)
Normal flow depth in pipe = 68.53 (In.)

Flow top width inside pipe = 65.12 (In.)

Critical Depth = 66.87 (In.)

Pipe flow velocity = 13.38(Ft/s)

Travel time through pipe = 0.37 min.

Time of concentration (TC) = 19.57 min.

o b e A o s S L o e S A ST A A S U A S E E S S S S G L RU RS N R R U O S S N G A R R SIS
Process from Point/Station 158.000 to Point/Station 158.000
***% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 186.976 (Ac.)

Runoff from this stream = 449.780 (CFS)

Time of concentration = 19.57 min.



Rainfall intensity = 2.487 (In/Hr)
Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

o T S U S I R A ST U R B St A A A VR R AT R AT
Process from Point/Station 32.100 to Point/Station 39.000
***x*x TNITIAL AREA EVALUATION **#*%

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Initial subarea data:

Initial area flow distance = 820.000(Ft.)

Top (of initial area) elevation = 1198.700(Ft.)

Bottom (of initial area) elevation = 1189.000(Ft.)

Difference in elevation = 9.700(Ft.)

Slope = 0.01183 s(%)= 1.18

TC = k(0.304)*[(length®3)/{elevation change)]”0.2

Initial area time of concentration = 10.810 min.

Rainfall intensity = 3.551(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.881
Subarea runoff = 15.651 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

B N E A A R AT E R T R T O A S R R R A A N S TR AU AR AT RIS
Process from Point/Station 39.000 to Point/Station 39.100
**%* TMPROVED CHANNEL TRAVEL TIME ***%*

Upstream point elevation = 1189.000(Ft.)

Downstream point elevation = 1180.000(Ft.)

Channel length thru subarea = 600.000(Ft.)

Channel base width . 5.000(Ft.)

Slope or 'Z' of left channel bank = 50.000

Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 28.016 (CFS)
Manning's 'N’' = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 28.016 (CFS)

Depth of flow = 0.329(Ft.), Average velocity = 3.959(Ft/s)
Channel flow top width = 37.949(Ft.)

Flow Velocity = 3.96 (Ft/s)

Travel time = 2.53 min.

Time of concentration = 13.34 min.

Critical depth = 0.408(Ft.)

Adding area flow to channel
COMMERCIAL subarea type

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

Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2) = 56.00



Pervious ratio (Ap) 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity 3.131(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.879

Subarea runcoff = 19.848 (CFS) for 7.900(Ac.)
Total runoff = 35.500(CFS)

Effective area this stream = 12.90 (Ac.)

Total Study Area {(Main Stream No. 1) = 201.20(Ac.)
Area averaged Fm value = 0.073(In/Hr)

R R RN U AU S RN A SN A T R T RS TR R S TR S S S S WS R SO ST G G S S AR ST R ARG RraS
Process from Point/Station 158.000 to Point/Station 158.000
*%%*% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 12.900 (Ac.)

Runoff from this stream = 35.500(CF8)

Time of concentration = 13.34 min.

Rainfall intensity = 3.131(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 449.780 19.57 2.487
2 35.500 13.34 3.131
QOmax (1) =

1.000 ~* 1.000 =* 449.780) +

0.788 * 1.000 * 35.500) + = 477.803
Qmax (2) =

1.267 * 0.681 * 449.780) +

1.000 * 1.000 =* 35.500) + = 423.685

Total of 2 streams to confluence:
Flow rates before confluence point:
449.7890 35.500
Maximum flow rates at confluence using above data:
477.803 423.685
Area of streams before confluence:
186.976 12.900
Effective area values after confluence:
159.876 140.284
Results of confluence:
Total flow rate = 477.803 (CFS)
Time of concentration = 19.573 min.
Effective stream area after confluence = 199.876 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate (Fm) = 0.073(In/Hr)
Study area (this main stream) = 199.88 (Ac.)

B R L e e IR S S A AT S T R R N AT R ST S SN S F E R SOt G AT TN RIS IR R A RS
Process from Point/Station 158.000 to Point/Station 159.000
**%x* PIPEFLOW TRAVEL TIME (Program estimated size) ***+*




Upstream point/station elevation = 1160.500(Ft.)

Downstream point/station elevation = 1158.900(Ft.)
Pipe length = 350.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 477.803 (CFS)
Nearest computed pipe diameter = 87.00(In.)
Calculated individual pipe flow = 477.803 (CFS)
Normal flow depth in pipe = 71.91(In.)

Flow top width inside pipe = 65.89(In.)

Critical Depth = 68.38(In.)

Pipe flow velocity = 13.09 (Ft/s)

Travel time through pipe = 0.45 min.

Time of concentration (TC) = 20.02 min.

R NS SV R TR RN AT AT SR G SN F SR A S A N SR E R AT S NP R R AR AR RN RS
Process from Point/Station 159.000 to Point/Station 159.000
**x*x% CONFLUENCE OF MINOR STREAMS ***=*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 199.876 (Ac.)

Runoff from this stream = 477.803 (CFS)

Time of concentration = 20.02 min.

Rainfall intensity = 2.454 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

A R S T RV S A U R S S I R U S U S R S A S S S S S S Y R S K R A G S B G TS R S ST AR RT TR R arS
Process from Point/Station 39.100 to Point/Station 38.000
**kx* TNITIAL, AREA EVALUATION ***%*

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 345.000(Ft.)

Top (of initial area) elevation = 1180.000(Ft.)

Bottom (of initial area) elevation = 1177.500(Ft.)

Difference in elevation = 2.500(Ft.)

Slope = 0.00725 s(%)= 0.72

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 8.433 min.

Rainfall intensity = 4.122(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.884
Subarea runoff = 9.474 (CF8)

Total initial stream area = 2.600(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073 (In/Hr)

T o R T o o T o S S O A S A S S S ST AU W A A B 0 S AR A I AN R R RS
Process from Point/Station 159.000 to Point/Station 159.000
*%** CONFLUENCE OF MINOR STREAMS **%*

Along Main Stream number: 1 in normal stream number 2



Stream flow area = 2.600 (Ac.)

Runoff from this stream = 9.474 (CFS8)

Time of concentration = 8.43 min.

Rainfall intensity = 4.122 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (&p) = 0.1000

T T R A SN S A U AT R EE S S G N NP I A N AT AT A UG IS
Process from Point/Station 39.100 to Point/Station 40.000
*%***% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Initial subarea data:

Initial area flow distance = 330.000(Ft.)

Top (of initial area) elevation = 1180.000(Ft.)

Bottom (of initial area) elevation = 1177.500(Ft.)

Difference in elevation = 2.500(Ft.)

Slope = 0.00758 s(%)= 0.76

TC = k(0.304)*[(length®3)/(elevation change)]”0.2

Initial area time of concentration = 8.211 min.

Rainfall intensity = 4.188(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.884
Subarea runoff = 4.815(CFS8)

Total initial stream area = 1.300(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

TR A RN TN NS RS EE N SR R SRR GRS R TR T TR S RS S UL GERE R RIS
Process from Point/Station 159.000 to Point/Station 159.000
**%* CONFLUENCE OF MINOR STREAMS ***x

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 1.300(Ac.)

Runoff from this stream = 4.815 (CFS)

Time of concentration = 8.21 min.

Rainfall intensity = 4,188 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream  Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 477.803 20.02 2.454
2 9.474 8.43 4.122
3 4.815 8.21 4.188
Qmax (1) =
1.000 =* 1.000 * 477.803) +
0.588 =* 1.000 * 9.474) +

I

0.578 * 1.000 =* 4.815) + 486.158



1.701 * 0.421 * 477.803)
1.000 .000 =+ 9.474)
0.984 * 1.000 .815) +

+

|
+

356.544

*
IS

*
kS
~]
~J

803) +
.474)
.815) +

1.729 * 0.410
1.016 * .974
1.000 * 1.000

o

*
Vo)
+

352.9588

*
>

I

Total of 3 streams to confluence:
Flow rates before confluence point:
477.803 9.474 4.815
Maximum flow rates at confluence using above data:
486.158 356.544 352.988
Area of streams before confluence:
159.876 2.600 1.300
Effective area values after confluence:
203.776 88.097 85.813
Results of confluence:
Total flow rate = 486.158 (CFS)
Time of concentration = 20.019 min.
Effective stream area after confluence = 203.776 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.073 (In/Hr)
Study area (this main stream) = 203.78 (Ac.)

B B S A O 1 T SRR U R AN U A ST R I RTINSO I AU AT IS
Process from Point/Station 159.000 to Point/Station 160.000
**%%* PIPEFLOW TRAVEL TIME (Program estimated size) ***%*

Upstream point/station elevation = 1158.900(Ft.)
Downstream point/station elevation = 1156.800(Ft.)
Pipe length = 410.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 486.158 (CFS)
Nearest computed pipe diameter = 84.00(In.)
Calculated individual pipe flow = 486.158 (CFS)
Normal flow depth in pipe = 75.19(In.)

Flow top width inside pipe = 51.48(In.)

Critical Depth = 69.23(In.)

Pipe flow velocity = 13.38(Ft/s)

Travel time through pipe = 0.51 min.

Time of concentration (TC) = 20.53 min.

B o S a BT e T S A S A S RV N RIS ST RS ST ST RT NI A R ST UT R Rrars
Process from Point/Station 160.000 to Point/Station 160.000
***x* CONFLUENCE OF MINOR STREAMS #***%*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 203.776 (Ac.)

Runoff from this stream = 486.158 (CFS)

Time of concentration = 20.53 min.

Rainfall intensity = 2.417(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averadged Pervious ratio (Ap) = 0.1000

B o T T S B A o S B e S R L b b B b o o S S SR U SN RN A TR A



Process from Point/Station 40.000 to Point/Station 41.000
**xx TNITIAL AREA EVALUATION ***x

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 880.000(Ft.)

Top {(of initial area) elevation = 1220.000(Ft.)

Bottom (of initial area) elevation = 1210.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01136 s(%)= 1.14

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 11.209 min.

Rainfall intensity = 3.475(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.881
Subarea runoff = 28.165 (CFS)

Total initial stream area = 9.200(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073 (In/Hr)

R R AR AE AR S A R TRV SN BTGV Y SRR A B SR G NN RS SRR SR AN RT TR NIRRT I SRS
Process from Point/Station 41.000 to Point/Station 41.100
**%*x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *#**=*

1210.000(Ft.)

Top of street segment elevation

End of street segment elevation = 1195.000(Ft.)
Length of street segment = 1030.000(Ft.)
Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 32.000(Ft.)
Distance from crown to crossfall grade break = 30.000(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 = 12.000(Ft.)
Slope from curb to property line (v/hz) = 0.025
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 N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 54.341 (CFS)
Depth of flow = 0.607(Ft.), Average velocity = 4.608(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 24.020(Ft.)

Flow velocity = 4.61(Ft/s)

Travel time = 3.73 min. FEn = 14.93 min.
Adding area flow to street

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fracticn soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00



Pervious ratio (Ap) 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Rainfall intensity = 2.925(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.877

Subarea runcff = 39.342 (CFS) for 17.100(Ac.)

Total runoff = 67.507 (CFS)

Effective area this stream = 26.30(Ac.)

Total Study Area (Main Stream No. 1) = 231.40 (Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 67.507 (CFS)

Half street flow at end of street = 33.754 (CFS)

Depth of flow = 0.649(Ft.), Average velocity = 4.862 (Ft/s)
Flow width (from curb towards crown)= 26.107(Ft.)

R I AR AR RPN It SR AR TT GTTIE S RS G RGTTSTEE S S TR S B BV TR S R RS aE R SRR
Process from Point/Station 41.000 to Point/Station 41.100
**x%% SUBAREA FLOW ADDITION ***%*

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Time of concentration = 14.93 min.

Rainfall intensity = 2.925(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.877

Subarea runoff = 54.160 (CFS) for 21.100(Ac.)
Total runoff = 121.667(CFS)

Effective area this stream = 47.40 (Ac.)

Total Study Area (Main Stream No. 1) = 252.50 (Ac.)
Area averaged Fm value = 0.073(In/Hr)

T R TR R R T T S T TR T R S O S B S S S S R S
Process from Point/Station 41.100 to Point/Station 41.200
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1189.000(Ft.)
Downstream point/station elevation = 1175.000(Ft.)
Pipe length = 810.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 121.667 (CFS)
Nearest computed pipe diameter = 42.00(In.)
Calculated individual pipe flow = 121.667 (CFS)
Normal flow depth in pipe = 31.73(In.)

Flow top width inside pipe = 36.10(In.)

Critical Depth = 39.13(In.)

Pipe flow velocity = 15.60 (Ft/s)

Travel time through pipe = 0.87 min.

Time of concentration (TC) = 15.80 min.

R U S S A R ST EE S S ST AT RT ST ST RV SNANE SIS RYS GYSS SYSE ST STEE S U SR SRR SR
Process from Point/Station 39.000 to Point/Station 41.200
**%* SUBAREA FLOW ADDITION ****




COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

8CS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Time of concentration = 15.80 min.

Rainfall intensity = 2.828(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.877

Subarea runoff = 29.323(CF8) for 13.500(ac.)
Total runoff = 150.989 (CFS)

Effective area this stream = 60.90(Ac.)

Total Study Area (Main Stream No. 1) = 266.00(Ac.)
Area averaged Fm value = 0.073 (In/Hr)

A A N RO N R S G U S SN STt AR S RTINS R ST S MR R SE S S S S U S S S N A S AR SR RIS
Process from Point/Station 41.200 to Point/Station 160.000
*%** PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 1175.000(Ft.)
Downstream point/station elevation = 1156.800(Ft.)
Pipe length = 155.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 150.989 (CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 150.989 (CFS)
Normal flow depth in pipe = 23.02(In.)

Flow top width inside pipe = 30.32(In.)

Critical depth could not be calculated.

Pipe flow wvelocity = 34.14 (Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration (TC) = 15.88 min.

B R L L b o T BV B T T A A U I S R RV SIS TSN IS
Process from Point/Station 160.000 to Point/Station 160.000
**%x* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 60.900(Ac.)

Runoff from this stream = 150.989 (CFS)

Time of concentration = 15.88 min.

Rainfall intensity = 2.820(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 486.158 20.53 2.417
2 150.989 15.88 2.820
Qmax (1) =
1.000 * 1.000 * 486.158) +
0.853 = 1.000 +* 150.989) + = 614.986

Qmax(2) =



1.172 * 0.773 * 486.158) +
1.000 * 1.000 =* 150.989) + = 591.598

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

486.158 150.989
Maximum flow rates at confluence using above data:
614 .986 581.598
Area of streams before confluence:
203.776 60.900
Effective area values after confluence:
264.676 218.478
Results of confluence:
Total flow rate = 614.986 {(CFS)
Time of concentration = 20.530 min.
Effective stream area after confluence = 264 .676 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.073(In/Hr)
Study area (this main stream) = 264.68(Ac.)

T A N R N U R N S R R R R S SR R SRR AU ST U RIS
Process from Point/Station 160.000 to Point/Station 161.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x

Upstream point/station elevation = 1156.800(Ft.)
Downstream point/station elevation = 1155.600(Ft.)
Pipe length = 250.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 614.986 (CFS)
Nearest computed pipe diameter = 93.00(In.)
Calculated individual pipe flow = 614.986 (CFS)
Normal flow depth in pipe = 82.50(In.)

Flow top width inside pipe = 58.86(In.)

Critical Depth = 76.07(In.)

Pipe flow velocity = 13.89(Ft/s)

Travel time through pipe = 0.30 min.

Time of concentration (TC) = 20.83 min.

T o o e A R A H N S R S R R S G S N S N S S A A AR AR U A ST A SO
Process from Point/Station 161.000 to Point/Station 161.000
***x* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 264.676 (Ac.)

Runoff from this stream = 614.986 (CFS)

Time of concentration = 20.83 min.

Rainfall intensity = 2.396 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B T L L o R U N R N S AT T T G I AU ARy
Process from Point/Station 44.000 to Point/Station 161.000
**x%* TNITIAL AREA EVALUATIQON ****

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B

0.000
1.000



Decimal fraction soil group C 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 770.000 (Ft.)

Top (of initial area) elevation = 1184.000(Ft.)

Bottom (of initial area) elevation = 1174.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01299 s(%)= 1.30

TC = k(0.304)*[(length™3)/(elevation change)] 0.2

Initial area time of concentration = 10.346 min.

Rainfall intensity = 3.646 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.882
Subarea runoff = 20.901 (CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

B b o o o o e o o e B S A O A A e b bl b b o T S AT AR A IR G G S U T R TR AR RIS
Process from Point/Station 161.000 to Point/Station 161.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.500(Ac.)

Runoff from this stream = 20.901 (CFS)

Time of concentration = 10.35 min.

Rainfall intensity = 3.646 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 614.986 20.83 2.396
2 20.901 10.35 3.646
Qmax (1) =

1.000 * 1.000 * 614.986) +

0.650 * 1.000 = 20.901) + = 628.573
Qmax (2) =

1.538 * 0.497 * 614.986) +

1.000 =* 1.000 * 20.901) + = 490.773

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

614.986 20.901
Maximum flow rates at confluence using above data:
628.573 490.773
Area of streams before confluence:
264 .676 6.500
Effective area values after confluence:
271.176 137.963
Results of confluence:
Total flow rate = 628.573 (CFS)
Time of concentration = 20.830 min.

Effective stream area after confluence = 271.176 (Ac.)



Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate (Fm) = 0.073 (In/Hr)
Study area (this main stream)} = 271.18({Ac.)

T b b b b o o ST e E B A S R S S S U B N RS S S S S S S S G S S N RS R S I PO A AT R R RIS
Process from Point/Station 161.000 to Point/Station 162.000
**x*x* PTIPEFLOW TRAVEL TIME (Program estimated size) *x**x=*

Upstream point/station elevation = 1155.600(Ft.)
Downstream point/station elevation = 1154.100(Ft.)
Pipe length = 300.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 628.573 (CFS)
Nearest computed pipe diameter = 93.00(In.)
Calculated individual pipe flow = 628.573 (CFS)
Normal flow depth in pipe = 82.88(In.)

Flow top width inside pipe = 57.93(In.)

Critical Depth = 76.80(In.)

Pipe flow velocity = 14.16 (Ft/s)

Travel time through pipe = 0.35 min.

Time of concentration (TC) = 21.18 min.

T T o b b T T S E A S S A S S H RS S N S E R S S S R R S I S S A S TR R T AR AR ST
Process from Point/Station 162.000 to Point/Station 162.000
***x%x CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 271.176 (Ac.)

Runoff from this stream = 628.573 (CFS)

Time of concentration = 21.18 min.

Rainfall intensity = 2.372(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B o o e T T L b T o SR ar A R N A R R R AT A I AT U R SRR R RIS
Process from Point/Station 42.000 to Point/Station 43,000
*k** TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type

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

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Initial subarea data:

Initial area flow distance = 580.000(Ft.)

Top (of initial area) elevation = 1175.000(Ft.)

Bottom (of initial area) elevation = 1173.000(Ft.)

Difference in elevation = 2.000(Ft.)

Slope = 0.00345 s(%)= 0.34

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 12.043 min.

Rainfall intensity = 3.329(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880
Subarea runoff = 8.496 (CFS)

Total initial stream area = 2.900(Ac.)



Pervious area fraction = 0.100
Initial area Fm value = 0.073 (In/Hr)

B ik o b i o b o o S o O S S R S s E S B A N S S R R S R N PR U R R R PR AR TR Sy
Process from Point/Station 162.000 to Point/Station 162.000
***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.900 (Ac.)

Runoff from this stream = 8.496 (CFS)

Time of concentration = 12.04 min.

Rainfall intensity = 3.329(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

b b b b b b o o o T o S S S S A S S A S W R S Y S 45 S R R TR R ARG R UU IR
Process from Point/Station 45.000 to Point/Station 44,000
**x% TNITIAL AREA EVALUATION ***x*

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1194.000(Ft.)

Bottom (of initial area) elevation = 1184.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k{0.304)*[(length®3)/(elevation change)l”0.2

Initial area time of concentration = 12.102 min.

Rainfall intensity = 3.319(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880
Subarea runoff = 29.208 (CFS)

Total initial stream area = 10.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073 (In/Hr)

B P A S R R R SRR R AR RN R RS
Process from Point/Station 44.000 to Point/Station 43.000
**%% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1184.000(Ft.)
Downstream point elevation = 1173.000(Ft.)
Channel length thru subarea = 680.000(Ft.)
Channel base width = 50.000(Ft.)

Slope or 'Z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 39.869 (CFS)
Manning's 'N’' = 0.030

Maximum depth of channel = 2.000(Ft.)

Flow(qg) thru subarea = 39.B69(CFS)

Depth of flow = 0.254(Ft.), Average velocity = 2.082(Ft/s)



Channel flow top width = 100.796(Ft.)

Flow Velocity = 2.08(Ft/s)

Travel time = 5.44 min.

Time of concentration = 17.55 min.
Critical depth = 0.230(Ft.)

Adding area flow to channel
COMMERCIAL subarea type

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

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio (Ap) 0.1000 Max loss rate (Fm)= 0.073 (In/Hr)
Rainfall intensity 2.656 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.875

Subarea runoff = 10.999(CFS8) for 7.300 (Ac.)
Total runoff = 40.207 (CFS)

Effective area this stream = 17.30(Ac.)

Total Study Area (Main Stream No. 1) = 292 .70 (Ac.)
Area averaged Fm value = 0.073 (In/Hr)

B o i o b o o o o B R S R b R R Tk SR A
Process from Point/Station 162.000 to Point/Station 162.000
**** CONFLUENCE OF MINQOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 17.300(Ac.)

Runoff from this stream = 40.207 (CFS)

Time of concentration = 17.55 min.

Rainfall intensity = 2.656 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 628.573 21.18 2.372
2 8.496 12.04 3.329
3 40.207 17.55 2.656
Qmax(l) =

1.000 =* 1.000 * 628.573) +

0.706 1.000 * 8.496) +

0.890 ~* 1.000 =* 40.207) + = 670.361
Qmax (2) =

1.416 0.569 =* 628.573) +

1.000 1.000 = 8.496) +

1.261 * 0.686 * 40.207) + = 549.365
Qmax(3) =

1.123 = 0.828 * 628.573) +

0.793 * 1.000 = 8.496) +

1.000 =* 1.000 = 40.207) + = 631.892

Total of 3 streams to confluence:
Flow rates before confluence point:
628.573 8.496 40.207



Maximum flow rates at confluence using above data:

670.361 549 .365 631.892
Area of streams before confluence:

271.176 2.900 17.300
Effective area values after confluence:

291.376 168.943 244.822
Results of confluence:
Total flow rate = 670.361 (CFS)
Time of concentration = 21.183 min.
Effective stream area after confluence = 291.376 (Ac.)
Stream Area average Pervious fraction(aAp) = 0.100
Stream Area average soil loss rate(Fm) = 0.073(In/Hr)
Study area (this main stream) = 291.38 (Ac.)
End of computations, Total Study Area = 292.70 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number = 56.0



100X
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811
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* TEI JOB 4013 *
* 100-YEAR STORM *
* EXISTING CONDITION (NODES 100-102) *
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FILE NAME: W:\4013\100X.DAT
TIME/DATE OF STUDY: 12:12 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)) = ©.6000
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2500

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.9 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

Kok o oK ok oK ok oK ok K oK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok ok ok ok ok K ok o K oK o K oK K ok K ok oK ok oK ok K oK R K oK
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) =  788.00
ELEVATION DATA: UPSTREAM(FEET) = 1200.00 DOWNSTREAM(FEET) = 1190.08

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  32.317
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.812
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL GOOD COVER

"GRASS" B 7.70 0.36 1.000 80 32.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.36
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 10.03

TOTAL AREA(ACRES) = 7.70  PEAK FLOW RATE(CFS) = 10.03
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 52
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>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1190.08 DOWNSTREAM(FEET) =  1181.25
CHANNEL LENGTH THRU SUBAREA(FEET) = 610.08 CHANNEL SLOPE = 0.0145
CHANNEL FLOW THRU SUBAREA(CFS) = 10.03

FLOW VELOCITY(FEET/SEC) = 3.01 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.38 Tc(MIN.) = 35.69

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  102.00 =  1398.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 35.69
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.707
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

"GRASS" B 10.00 0.36 1.000 80

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.36
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  12.09
EFFECTIVE AREA(ACRES) = 17.70  AREA-AVERAGED Fm(INCH/HR) = 0.36
AREA-AVERAGED Fp(INCH/HR) = ©.36 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 17.7 PEAK FLOW RATE(CFS) = 21.39
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 17.7 TC(MIN.) = 35.69

EFFECTIVE AREA(ACRES) = 17.70 AREA-AVERAGED Fm(INCH/HR)= ©.36
AREA-AVERAGED Fp(INCH/HR) = ©.36 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 21.39

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:
THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

ok stk sk ko sk ko sk sk ko sk kR sk kokkok sk DEGCRIPTION OF STUDY k% ok ok ok sk ko sk ko sk ok o sk ok o ko

* TEI JOB 4013 *
* 100-YEAR STORM EVENT *
* PROPOSED CONDITION (NODES 100-204) *
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FILE NAME: W:\4013\100P.DAT
TIME/DATE OF STUDY: ©08:53 12/17/2021

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)) = ©.6000
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2500

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.9 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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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) = 605.00
ELEVATION DATA: UPSTREAM(FEET) =  1195.31 DOWNSTREAM(FEET) =  1192.07

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.215
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.419
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.95 0.42 0.100 76 11.22

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 2.89

TOTAL AREA(ACRES) = 0.95  PEAK FLOW RATE(CFS) = 2.89
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 091

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION(FEET) = 1192.07

DOWNSTREAM NODE ELEVATION(FEET) =  1188.49

CHANNEL LENGTH THRU SUBAREA(FEET) = 530.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.125

PAVEMENT LIP(FEET) = ©.020 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = ©.02000
MAXIMUM DEPTH(FEET) = 0.50

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.866
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.25 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.96

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.30

AVERAGE FLOW DEPTH(FEET) = 0.35 FLOOD WIDTH(FEET) = 23.73

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 3.83 Tc(MIN.) = 15.05

SUBAREA AREA(ACRES) = 3.25 SUBAREA RUNOFF(CFS) = 8.26
EFFECTIVE AREA(ACRES) = 4.20 AREA-AVERAGED Fm(INCH/HR) = ©0.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 10.67
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.40  FLOOD WIDTH(FEET) = 28.58

FLOW VELOCITY(FEET/SEC.) = 2.49  DEPTH*VELOCITY(FT*FT/SEC) = 1.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1135.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1183.45 DOWNSTREAM(FEET) = 1180.10

FLOW LENGTH(FEET) = 400.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.88

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.67

PIPE TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 16.02

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1535.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 16.02
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.761
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.40 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF(CFS) = 3.43
EFFECTIVE AREA(ACRES) = 5.60  AREA-AVERAGED Fm(INCH/HR) = ©.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE(CFS) = 13.70
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1180.10 DOWNSTREAM(FEET) = 1179.68

FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.21

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.70

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 16.13

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1585.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 16.13
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.749
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.10 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.24
EFFECTIVE AREA(ACRES) = 5.70  AREA-AVERAGED Fm(INCH/HR) = ©.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 5.7 PEAK FLOW RATE(CFS) = 13.89
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1179.68 DOWNSTREAM(FEET) = 1175.90

FLOW LENGTH(FEET) = 451.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.89

PIPE TRAVEL TIME(MIN.) = 1.04 Tc(MIN.) = 17.17

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2036.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 17.17
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.648
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.40 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.94
EFFECTIVE AREA(ACRES) = 6.10  AREA-AVERAGED Fm(INCH/HR) = ©.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 6.1 PEAK FLOW RATE(CFS) = 14.30
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FLOW PROCESS FROM NODE 105.00 TO NODE 203.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1175.90 DOWNSTREAM(FEET) = 1175.60

FLOW LENGTH(FEET) = 36.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.30

PIPE TRAVEL TIME(MIN.) = ©.08 Tc(MIN.) = 17.26

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 203.00 = 2072.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 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.) = 17.26

RAINFALL INTENSITY(INCH/HR) = 2.64

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREA-AVERAGED Fp(INCH/HR) = 0.42
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AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 6.10
TOTAL STREAM AREA(ACRES) = 6.10
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.30
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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) =  747.00
ELEVATION DATA: UPSTREAM(FEET) =  1195.31 DOWNSTREAM(FEET) = 1187.77

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.750
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.507
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 5.00 0.42 0.100 76 10.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 15.59

TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 15.59
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 091

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1187.77

DOWNSTREAM NODE ELEVATION(FEET) = 1184.43

CHANNEL LENGTH THRU SUBAREA(FEET) = 390.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.125

PAVEMENT LIP(FEET) = ©.020 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = ©.02000
MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.166
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 5.75 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 23.67

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.25

AVERAGE FLOW DEPTH(FEET) = 0.49 FLOOD WIDTH(FEET) = 37.65

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 2.0 Tc(MIN.) = 12.75

SUBAREA AREA(ACRES) = 5.75 SUBAREA RUNOFF(CFS) = 16.16
EFFECTIVE AREA(ACRES) = 10.75 AREA-AVERAGED Fm(INCH/HR) = ©0.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 10.8 PEAK FLOW RATE(CFS) = 30.22
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = .53 FLOOD WIDTH(FEET) = 41.49

FLOW VELOCITY(FEET/SEC.) = 3.43  DEPTH*VELOCITY(FT*FT/SEC) = 1.82
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1137.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1178.09 DOWNSTREAM(FEET) = 1175.60

FLOW LENGTH(FEET) = 240.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.50

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.22

PIPE TRAVEL TIME(MIN.) = 0.42 Tc(MIN.) = 13.17

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 1377.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.17

RAINFALL INTENSITY(INCH/HR) = 3.10

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREA-AVERAGED Fp(INCH/HR) = 0.42

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 10.75
TOTAL STREAM AREA(ACRES) = 10.75
PEAK FLOW RATE(CFS) AT CONFLUENCE = 30.22
** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.30 17.26 2.640 0.42( 0.04) 0.10 6.1 100.00
2 30.22 13.17 3.105 0.42( 0.04) 0.10 10.8 200.00

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 43.09 13.17 3.105 ©0.42( 0.04) 0.10 15.4 200.00
2 39.94 17.26 2.640 0.42( 0.04) 0.10 16.9 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 43.09 Tc(MIN.) = 13.17
EFFECTIVE AREA(ACRES) = 15.41 AREA-AVERAGED Fm(INCH/HR) = ©.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 16.9
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 203.00 = 2072.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1175.60 DOWNSTREAM(FEET) = 1172.04
FLOW LENGTH(FEET) = 18.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 31.48

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.09

PIPE TRAVEL TIME(MIN.) = ©.01 Tc(MIN.) = 13.18

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 204.00 = 2090.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 13.18
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.103
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.05 0.42 0.100 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.05 SUBAREA RUNOFF(CFS) = 0.14
EFFECTIVE AREA(ACRES) = 15.46  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 16.9 PEAK FLOW RATE(CFS) = 43.09

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 16.9 TC(MIN.) = 13.18

EFFECTIVE AREA(ACRES) = 15.46 AREA-AVERAGED Fm(INCH/HR)= ©.04
AREA-AVERAGED Fp(INCH/HR) = ©.42 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 43.09

** PEAK FLOW RATE TABLE **
Page 5



STREAM Q Tc Intensity  Fp(Fm) Ap
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR)
1 43.09 13.18 3.103 0.42( 0.04) 0.10
2 39.94 17.27 2.639 0.42( 0.04) 0.10

100P

Ae HEADWATER

(ACRES) NODE
15.5 200.00
16.9 100.00

END OF RATIONAL METHOD ANALYSIS
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APPENDIX F

HYDROLOGY MAP
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