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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the east side of Euclid Avenue, south of Eucalyptus Avenue
and north of Merrill Avenue in the City of Ontario, California. Please see next page for
vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine 25-year and 100-year, existing and proposed
condition peak flow rates from the project site.

C: PROJECT STAFF:
Thienes Engineering staff involved in this study include:

Reinhard Stenzel
Ricky Hwa
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DISCUSSION

The project site encompasses approximately 84.05 acres. Proposed improvements to the
site include eight industrial buildings ranging from 37,770 square feet to 588,353 square
feet. There will be a truck yard adjacent to each building and vehicle parking lots
scattered throughout the project site. Proposed landscaping will be along the site’s
property lines and scattered throughout the site. Public storm drains will be constructed in
Eucalyptus Avenue (to intercept northerly street flow prior to entering the site), Euclid
Avenue (per master drainage plan, fronting the site), Merrill Avenue (also per master
drainage plan and fronting the site), and Euclid Avenue south of Merrill Avenue
(discharging to existing earthen channel).

Master Plan Hydrology

Per the City of Ontario’s Master Plan of Drainage dated March 2012 by Hunsaker &
Associates, the project site is tabled to a proposed Master Plan storm drain in Merrill
Avenue (MERL-XIV-1), a 9.5ft by 9.5ft reinforced concrete box tributary to an existing
earthen channel adjacent to Euclid Avenue south of Merrill Avenue.

Although the project site will construct the above mentioned Master Plan storm drains,
the ultimate discharge location downstream in Euclid Avenue is currently not fully
improved. The existing earthen channel adjacent to Euclid Avenue does not have the
capacity to convey Master Plan peak flow rates. Therefore, proposed condition discharge
from the project site to Euclid Avenue via proposed Master Plan storm drains will be
limited to existing condition 25-year runoffs from the site, with the difference between
existing condition 25-year runoff and proposed condition 100-year runoff detained onsite.

Please see Appendix “A” for the City’s Master Plan of Drainage and other pertinent
reference materials.

Existing Condition

The project site is currently an open agricultural lot. The southeast portion of the site
(Nodes 100-201, 9.60 acres) surface drains southerly to a dirt swale adjacent to Merrill
Avenue, then westerly to a set of four corrugated steel pipes, then southerly to an earthen
channel adjacent to Euclid Avenue. The 25-year and 100-year existing condition peak
flow rates from this area are approximately 6.2 cfs and 11.6 cfs, respectively.

The remainder of the project site (Nodes 200-234, 74.45 acres) surface drains southerly
to an onsite detention basin, then further south to the dirt swale adjacent to Merrill
Avenue via a concrete spillway (at Node 234). Likewise, runoff is then conveyed
westerly to the set of four corrugated steel pipes, then southerly to the earthen channel
adjacent to Euclid Avenue. The 25-year and 100-year existing condition peak flow rates
from this area are approximately 73.4 cfs and 114.0 cfs, respectively.



The total existing condition 25-year and 100-year peak flow rates from the project site are
approximately 79.6 cfs and 125.6 cfs, respectively.

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

Proposed Condition

In general, proposed condition runoff from the project site will surface drain to proposed
catch basin throughout the site. B.M.P. flows tributary to each catch basin will be conveyed
via proposed storm drains from the catch basin to a Debris Separating Baffle Box
(D.S.B.B.) for pre-treatment, then to a set of 96-inch C.M.P.’s for main water quality
treatment. Once water quality volume has been met, when the 96-inch C.M.P.’s are full,
higher flows at the catch basins will be conveyed away from the project site via a larger
onsite storm drain system. The proposed onsite storm drain system will be sufficiently
sized to limit proposed condition project site discharge to less than existing condition 25-
year discharge. Flows beyond the allowable rate will be forced to temporarily detain above
ground in the proposed truck yards throughout the site, and then slowly released via the
proposed onsite storm drain at a rate below the existing condition 25-year discharge. See
“Detention Analysis” section below for more details regarding detention in truck yards.

The proposed Building 8, Building 7, their southerly truck yards, westerly and northerly
parking lots (Nodes 100-112, 8.20 acres) drain to catch basins in the truck yards. Runoff is
then conveyed westerly via a proposed onsite storm drain south of the proposed buildings.

The proposed onsite storm drain will then traverse southerly in the drive aisle west of
Building 1 and Building 2, ultimately discharging to the proposed Merrill Avenue storm
drain, which will drain westerly to the proposed Euclid Avenue storm drain. The proposed
onsite storm drain will also accept onsite runoffs at Node 122 (Building 6, 1.55 acres),
Node 206 (north half of Building 1, 12.70 acres), Node 212 (Building 5, 3.00 acres), Node
222 (Building 4, 4.55 acres), Node 308 (south half of Building 1, 8.65 acres), Node 324
(parking lots west of Buildings 4-6, 4.00 acres), Node 414 (north half of Building 2, 18.20
acres), Node 423 (Building 3, 9.10 acres), and Node 505 (south half of Building 2, 11.65
acres).

The total proposed condition 25-year and 100-year peak flow rates from the project site
(Nodes 100-505, 81.60 acres) tributary to the proposed Merrill Avenue storm drain, via the
proposed onsite storm drain system, are approximately 162.8 cfs and 202.1 cfs,
respectively.

The landscape area west of Building 3 (Nodes 640-641, 0.80 acres) will surface drain
westerly to Euclid Avenue. The project site’s southerly driveway (Nodes 620-621, 0.35
acres), south-westerly landscape areas (Nodes 630-631, 0.30 acres) and south-easterly
landscape areas (Nodes 610-611, 0.85 acres and Nodes 600-601, 0.15 acres) fronting



Merrill Avenue will surface drain southerly to Merrill Avenue. These surface draining
runoffs will be intercepted by proposed street catch basins and conveyed to the proposed
Merrill Avenue storm drain via storm drain laterals. The total proposed condition 25-year
and 100-year surface flows from the aforementioned site’s frontage (at Nodes 601, 611,
621, 631 and 641) are approximately 6.4 cfs (0.4 cfs at Node 601 + 1.7 cfs at Node 611 +
1.1 cfs at Node 621 + 0.9 cfs at Node 631 + 2.3 cfs at Node 641) and 8.7 cfs (0.5 + 2.4 +
1.4 + 1.2 + 3.2), respectively.

The total proposed condition 25-year and 100-year runoffs from the entire project site
(84.05 acres) tributary to the proposed Merrill Avenue storm drain, via onsite storm drain
(81.60 acres) and surface flows to the street (2.45 acres), are approximately 169.2 cfs and
210.8 cfs.

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

Detention Analysis

As previously mentioned, proposed condition discharge to the Merrill Avenue storm drain
from the project site will be limited to existing condition 25-year runoff. Proposed onsite
truck yards will be utilized to detain the difference between existing condition 25-year
runoff and proposed condition 100-year runoff.

See Appendix “C” for detention calculations for each onsite truck yard. The following is a
summary of required detention volume and post-detention 100-year discharge for each
truck yard.

Truck Yard Node Area Volume | Ponding | Q100 Q100
Depth | Tributary | Discharge
Building 1 North | 205 | 12.70 ac. | 0.635ac-ft | 1.03ft | 38.7 cfs 5.4 cfs
Building 1 South | 307 8.65ac. | 0.314ac-ft | 1.25ft | 27.0cfs 5.7 cfs
Building 2 North | 413 | 18.20ac. | 1.291 ac-ft | 1.43ft | 393 cfs 5.9 cfs
Building 2 South | 504 | 11.65ac. | 0.547 ac-ft | 0.96 ft | 28.4 cfs 5.3 cfs
Building 3 422 9.10ac. | 0.34%9 ac-ft | 1.44ft | 21.7 cfs 5.9 cfs
Building 4 221 4.55ac. | 0.134ac-ft | 094 | 12.1cfs 5.2 cfs
Building 5 211 3.00ac. | 0.085ac-ft | 0.78 ft 8.8 cfs 3.5 cfs
Building 6 121 1.55ac. | 0.038 ac-ft | 0.76 ft 5.8 cfs 2.2 cfs
Building 7 111 450ac. | 0.146ac-ft | 1.36ft | 11.1cfs 4.0 cfs
Building 8 101 3.70ac. | 0.112 ac-ft | 1.38ft 9.4 cfs 4.1 cfs
Total Q100 Discharge from truck yards = 47.2 cfs

With onsite detention, the total proposed condition 100-year discharge from the project site
to Merrill Avenue will be approximately 65.5 cfs (47.2 cfs from truck yards + 9.6 cfs from
undetained parking lots, Nodes 300-323 + 8.7 cfs from site’s southerly frontage, Nodes



600-641). This is less than the existing condition 25-year discharge (79.6 cfs) from the site
to Merrill Avenue.

See the following table for runoffs from the entire project site under existing and proposed
conditions, for 25-year and 100-year storm events.

Existing Existing Proposed Proposed Proposed
25-Year 100-Year 25-Year 100-Year 100-Year
Without With

Detention Detention
Site Runoff 79.6 cfs 125.6 cfs 169.2 cfs 210.8 cfs 65.5 cfs

Storm drain pipe sizes and hydraulics will be determined during final design phase to limit
the proposed condition 100-year site discharge to below the existing condition 25-year
discharge.

Methodology

Hydrology calculations were computed using San Bernardino County Rational Method
program (by AES Software). The soil type is “B” per the San Bernardino County
Hydrology Manual. The San Bernardino County Small Area Unit Hydrograph Model (also
by AES Software) was used for detention calculations. See Appendix “A” for reference
materials.
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APPENDIX B

HYDROLOGY CALCULATIONS



EXISTING CONDITION
25-YEAR



EX25A.RES

R e R R e bt R T I o S e e S e 3 2 o I T o o 3
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

hhkhkdhkdhhhhrkxdrkrkrrrrxxxrxhx DESCRIPTION OF STUDY AR R EE S LSS SRR LSS S

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO x
* EXISTING CONDITION 25-YEAR *
* SOUTHEAST PORTION OF SITE (NODES 100-102) ¥

AR A A T R R R A A A A A A R R A A A A A A A A AR A A A A R A A R A I A A I A A X I T X T A A I AT AT A A I T A AL A A hhr AL x X%

FILE NAME: W:\3635\EX25A.DAT
TIME/DATE OF STUDY: 11:16 07/09/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 25.00

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) = 0.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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)

il
1

=l

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 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

KA KKK AR KKK IR F A A IR I AR AR KA I AR AR AR A I A AR AR A I A A AR AR A A AR A I AR AR A I AR AR F R AR Ak
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<LK
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 810.00
ELEVATION DATA: UPSTREAM(FEET) = 651.20 DOWNSTREAM (FEET) = 641.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 24.670

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 1.483

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

NATURAL FAIR COVER

"OPEN BRUSH" B 4.40 0.61 1.000 66 24,.67

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 3.44

TOTAL AREA (ACRES) = 4.40 PEAK FLOW RATE (CFS) = 3.44

Page 1



EX25A.RES
R e T R R

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) = 641.00 DOWNSTREAM(FEET) = 637.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE = 0.0074
CHANNEL FLOW THRU SUBAREA (CFS) = 3.44

FLOW VELOCITY (FEET/SEC) = 1.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 4.69 Tc(MIN.) = 29..36

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1280.00 FEET.

R Bk B R B B o s
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 381

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

MAINLINE Tc(MIN.) = 29.36

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.336

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5220 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 5.20 SUBAREA RUNOFF (CFS) = 3.38
EFFECTIVE AREA (ACRES) = 9.60 AREA-AVERAGED Fm(INCH/HR) = 0.61
AREA-AVERAGED Fp(INCH/HR) = 0.61 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 9.6 PEAK FLOW RATE (CFS) = 6.24
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 9.6 TC(MIN.) = 29..36

EFFECTIVE AREA(ACRES) = 9.60 AREA-AVERAGED Fm(INCH/HR)= 0.61
AREA-AVERAGED Fp (INCH/HR) = 0.61 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 6.24

END OF RATIONAL METHOD ANALYSIS

Page 2
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R e e e s e e e s S S R P R
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

Kk khkhk KKk kA kR F XXX FAXF*A**+* DESCRIPTION OF STUDY ***#*drkhhrrddrrkhrrhhhhds
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO .
* EXISTING CONDITION 25-YEAR ®

*

* REMAINER OF SITE (NODES 200-234)
R R R R R O R o R R e Y

FILE NAME: W:\3635\EX25B.DAT
TIME/DATE OF STUDY: 11:22 07/09/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—-*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2500

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) = 0.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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. (F'T) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 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

KR AR R R A R R A A R A A A A N R R A R A R A R A A A A A A A A d F I A A A AN A A A A A A A I A A XA A A AR A I XA XA T A AN TR A TH

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) = 910.00

ELEVATION DATA: UPSTREAM(FEET) = 665.30 DOWNSTREAM(FEET) = 655.30
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.437

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.352

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs o

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

NATURAL FAIR COVER

"OPEN BRUSH" B 6.00 0.61 1.000 66 26.56
COMMERCIAL B 9.10 0:75 0.100 56 11.44
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.985

SUBAREA RUNOFF (CFS) = 9.59
TOTAL AREA (ACRES) = 6.10 PEAK FLOW RATE (CFS) = 9..59

Page 1
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

ELEVATION DATA: UPSTREAM(FEET) = 655.30 DOWNSTREAM (FEET) = 646.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 610.00 CHANNEL SLOPE = 0.0144
CHANNEL FLOW THRU SUBAREA (CFS) = 9.59

FLOW VELOCITY (FEET/SEC) = 2.97 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.42 Tc (MIN.) = 14.86

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1520.00 FEET.

A R A A A A AR A X F A A AT I A A A AR A AT XTI F A I A A I A A I I I A X I I A AT A A A I I I T A I I A A A F T AT A I I XA d I A A x4

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.86

*# 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.010

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 7.40 0.61 1.000 66
COMMERCIAL B 2.55 0.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.62

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.769

SUBAREA AREA (ACRES) = 9./95 SUBAREA RUNOFF (CFS) = 13.74
EFFECTIVE AREA(ACRES) = 16.05 AREA-AVERAGED Fm(INCH/HR) = 0.52
AREA-AVERAGED Fp (INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.85

TOTAL AREA (ACRES) = 16.0 PEAK FLOW RATE (CFS) = 21.45

Rl L R L T T
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.86

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.010

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 0.20 0..61 1.000 66
COMMERCIAL B 0.85 0475 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.65

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.271

SUBAREA AREA (ACRES) = 1.05 SUBAREA RUNOFF (CFS) = 1.73
EFFECTIVE AREA (ACRES) = 1710 AREA-AVERAGED Fm(INCH/HR) = 0.50
AREA-AVERAGED Fp(INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.82
TOTAL AREA (ACRES) = 17 .1 PEAK FLOW RATE(CFS) = 23.18

R L R R R L R s R R R
FLOW PROCESS FROM NODE 202.00 TO NODE 213.00 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.) = 14.86

RAINFALL INTENSITY(INCH/HR) = 2.01

AREA-AVERAGED Fm(INCH/HR) 0.50
AREA-AVERAGED Fp (INCH/HR) = 0.62
AREA-AVERAGED Ap = 0.82

EFFECTIVE STREAM AREA (ACRES) = 17.10
TOTAL STREAM AREA (ACRES) = 17.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.18

R R R L L R 2 L R E R T s
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L<
Page 2



EX25B.RES
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 700.00
ELEVATION DATA: UPSTREAM(FEET) = 664.50 DOWNSTREAM (FEET) = 654.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 95.771

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.585

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5.00 0.61 1.000 66 22.69

COMMERCIAL B 0.15 0.75 0.100 56 9. TT

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.974

SUBAREA RUNOFF (CFS) = 9.21

TOTAL AREA (ACRES) = Ol PEAK FLOW RATE (CFS) = 921

EEER RS SRS RS AR R SRS SRR R R AR RS EES R E R R TSRS R

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 9.77

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.585
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

RESIDENTIAL

"2 DWELLINGS/ACRE" R 0.40 075 0.700 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 0.74
EFFECTIVE AREA (ACRES) = 5.55 AREA-AVERAGED Fm(INCH/HR) = 0.59
AREA-AVERAGED Fp(INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.95
TOTAL AREA (ACRES) = 5.6 PEAK FLOW RATE (CFS) = 9.95

D R Rt R R TR R R e R e E )
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<L<L

ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) = 644.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00 CHANNEL SLOPE = 0.0147
CHANNEL FLOW THRU SUBAREA (CFS) = 9.95

FLOW VELOCITY (FEET/SEC) = 3.03 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.74 Tc (MIN.) = 13451

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 1380.00 FEET.

R R R R R R R R R R R R R R R R R T
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 13..51

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.128

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 6.30 0..61 1.000 66
COMMERCIAL B 0.20 075 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.972

SUBAREA AREA (ACRES) = 6.50 SUBAREA RUNOFF(CFS) = 8.95
EFFECTIVE AREA(ACRES) = 12.05 AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.96

TOTAL AREA(ACRES) = 12.1 PEAK FLOW RATE(CFS) = 16.62

P T
FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 1



EX25B.RES
>>>>>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.) = 18:51
RAINFALL INTENSITY(INCH/HR) = 2.13
AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.62
AREA-AVERAGED Ap = 0.96
EFFECTIVE STREAM AREA (ACRES) = 12.05
TOTAL STREAM AREA (ACRES) = 12.05
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.62
** CONFLUENCE DATA **
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
il 23.18 14.86 2.010 0.62( 0.50) 0.82 17..1 200.00
2 16.62 13.51 2.128 0.62( 0.60) 0.96 121 210.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 39.35 13.51 2.128 0.62( 0.54) 0.88 27.6 210.00
2 38.53 14.86 2.010 0.62( 0.54) 0.88 29:1 200.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 39.35 Tc (MIN.) = 13.51
EFFECTIVE AREA(ACRES) = 27.60 AREA-AVERAGED Fm(INCH/HR) = 0.54
AREA-AVERAGED Fp (INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.88
TOTAL AREA (ACRES) = 29:.1
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1520.00 FEET.

AR A R R A A A A A A A A R A A AN A A A A A A A A A A R A A A A A F hA R A F A A A I A A AT XTI I A I I I XXX FTAX AR XA T A F AL A xAd A

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

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

MAINLINE Tc(MIN.) = 13.51

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.128

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 3+10 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 3.0 SUBAREA RUNOFF (CFS) = 4.22
EFFECTIVE AREA (ACRES) = 30.70 AREA-AVERAGED Fm(INCH/HR) = 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.89
TOTAL AREA (ACRES) = 32.2 PEAK FLOW RATE (CFS) = 43.58

EE S SRS S SR RS SRS RS RS SRS SRR SRR R RS RE AR R SRR R RS ES R R R R E SRR EE S

FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<K<KLLK

ELEVATION DATA: UPSTREAM(FEET) = 644.40 DOWNSTREAM(FEET) = 637.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 590.00 CHANNEL SLOPE = 0.0125
CHANNEL FLOW THRU SUBAREA(CFS) = 43.58

FLOW VELOCITY(FEET/SEC) = 4.17 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2+.36 Tc (MIN.) = 15.87

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 2110.00 FEET.

R R R R e e R R e e e,
FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 15.87
Page 4
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* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.932

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 7.75 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 7.75 SUBAREA RUNOFF (CFS) = 9.19
EFFECTIVE AREA(ACRES) = 38.45 AREA-AVERAGED Fm(INCH/HR) = 0.56
AREA-AVERAGED Fp (INCH/HR) = 0.62 AREA-AVERAGED Ap = 0.91

TOTAL AREA (ACRES) = 40.0 PEAK FLOW RATE (CFS) = 47.36

R R R R L e R R R R T
FLOW PROCESS FROM NODE 214.00 TO NODE 234.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) =  15.87

RAINFALL INTENSITY(INCH/HR) =  1.93
AREA-AVERAGED Fm(INCH/HR) = 0.56
AREA-AVERAGED Fp (INCH/HR) = 0.62
AREA-AVERAGED Ap = 0.91

EFFECTIVE STREAM AREA (ACRES) = 38.45
TOTAL STREAM AREA (ACRES) = 40.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 47.36

R R R R R R R e R R R R R R S R R R R R R R SRS SRR AR SRR R R R RS SRR S SRR R RS

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<K<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 770.00
ELEVATION DATA: UPSTREAM(FEET) = 664.20 DOWNSTREAM (FEET) = 655.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.520

* 25 YEAR RAINFALL INTENSITY (INCH/HR) 2.473
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te

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

NATURAL FAIR COVER

"OPEN BRUSH" B 2.95 0.61 1.000 66 24.43

COMMERCIAL B 0.15 0.75 0.100 56 10.52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.956

SUBAREA RUNOFF (CFS) = 5.26

TOTAL AREA(ACRES) = 3.10 PEAK FLOW RATE (CFS) = 5.26

R SRS RS RS S S SR R RS S R R EEE R R SRR RESEREEE R E R E R kRS R

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<K<<<K

ELEVATION DATA: UPSTREAM{FEET) = 655.00 DOWNSTREAM (FEET) = 648.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 520.00 CHANNEL SLOPE = 0.0133
CHANNEL FLOW THRU SUBAREA(CFS) = 5.26

FLOW VELOCITY (FEET/SEC) = 2.46 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.52 TC{MIN:) = 14.04

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 1290.00 FEET.

D R R R R L T L e e
FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.04
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.079
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" B 2.60 0.61 1.000 66
COMMERCIAL B 0.25 0.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.62
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.921
SUBAREA AREA (ACRES) = 2.85 SUBAREA RUNOFF (CFS) = 3.88
EFFECTIVE AREA(ACRES) = 5.95 AREA-AVERAGED Fm{INCH/HR) = 0.58
AREA-AVERAGED Fp (INCH/HR) = 0.61 AREA-AVERAGED Ap = 0.94
TOTAL AREA (ACRES) = 5ie @ PEAK FLOW RATE (CFS) = 8.04

EEE R A S SRR SRR E RS RS R E R SRS E R RS SRR RS SaEERE SRR EEEER SRS

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 648.10 DOWNSTREAM(FEET) = 641.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00 CHANNEL SLOPE = 0.0096
CHANNEL FLOW THRU SUBAREA (CFS) = 8.04

FLOW VELOCITY (FEET/SEC) = 2.32 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 532 Tc(MIN.) = 19.36

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 2030.00 FEET.

B e R L R R L R R R TR T T T R gy
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 19.36

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.715

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5.20 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 5.20 SUBAREA RUNOFF (CFS) = 5.15
EFFECTIVE AREA (ACRES) = 11:18 AREA-AVERAGED Fm(INCH/HR) = 0.59
AREA-AVERAGED Fp(INCH/HR) = 0.61 AREA-AVERAGED Ap = 0.97

TOTAL AREA (ACRES) = 1% L PEAK FLOW RATE (CFS) = 11.24

B R R R R O e e o e A e O A e S S SR ey
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<L<

ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) = 637.00
CHANNEL LENGTH THRU SUBARERA(FEET) = 310.00 CHANNEL SLOPE = 0.0129
CHANNEL FLOW THRU SUBAREA(CFS) = 11.24

FLOW VELOCITY (FEET/SEC) = 2.92 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 1.77 Tc (MIN.) = 21.13

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 2340.00 FEET.

B Lk R R L E R R Rk e
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE = 381

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

MAINLINE Tc(MIN.) = 21.13

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.627

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 2.90 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 2:90 SUBAREA RUNOFF (CFS) = 2.64
EFFECTIVE AREA(ACRES) = 14.05 AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.61 AREA-AVERAGED Ap = 0.97

TOTAL AREA (ACRES) = 14.0 PEAK FLOW RATE (CFS) = 13..01
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R L R R R L R b e S S T I T B S S oy
FLOW PROCESS FROM NODE 224.00 TO NODE 234.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 21.13

RAINFALL INTENSITY (INCH/HR) = 1.63
AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp(INCH/HR) = 0.61
AREA-AVERAGED Ap = 0.97

EFFECTIVE STREAM AREA (ACRES) = 14.05
TOTAL STREAM AREA (ACRES) = 14.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.01

A F A R AR A AR T AR A AR AT I A I I I A A A A AT AT A I LI X I TR I I I I I I A X I X d T A ddrd kI xddrrrrkxd%

FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 Is CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 850.00
ELEVATION DATA: UPSTREAM(FEET) = 662.90 DOWNSTREAM(FEET) = 655.00
Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 35.385
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.194
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
AGRICULTURAL GOOD COVER
"ROW CROPS, STRAIGHT ROW" B 4.55 0.42 1.000 78 35.39
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 3. 19
TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE(CFS) = 3.18

R R R R R R R Lt R R R R R E B T e P S R S e
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<KL<LL<L

ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM (FEET) = 647.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00 CHANNEL SLOPE = 0.0145
CHANNEL FLOW THRU SUBAREA(CFS) = 3:19

FLOW VELOCITY (FEET/SEC) = 2.30 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.99 Tc (MIN.) = 39.39

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 1400.00 FEET.

Ak A kR R R A A R A R kA A A A A A A A A A A A A A A I A A A A A A A A A I A A I A I X XTI XTI T XA XX I A I XTI T I AT AT AT AN KT, %

FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 39.39

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.120

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

AGRICULTURAL GOOD COVER

"ROW CROPS, STRAIGHT ROW" B 4.20 0.42 1.000 78
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 4.20 SUBAREA RUNOFF (CFS) = 2.66
EFFECTIVE AREA(ACRES) = 8.75 AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 8.8 PEAK FLOW RATE (CFS) = 5.54

B L R R T T R B g R o B R B S R L R Y
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 Is CODE = 52



EX25B.RES
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<LL<L

ELEVATION DATA: UPSTREAM(FEET) = 647.00 DOWNSTREAM(FEET) = 637.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 970.00 CHANNEL SLOPE = 0.0103
CHANNEL FLOW THRU SUBAREA (CFS) = 5.54

FLOW VELOCITY (FEET/SEC) = 2.20 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 1.37 Tc(MIN.) = 46.75

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 233.00 = 2370.00 FEET.

e R SRR L RS SRS SRR R RS S SR e RS R R R R R L R P R R R R S R R R R R

FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 46.75

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.010
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

AGRICULTURAL GOOD COVER

"ROW CROPS, STRAIGHT ROW" B 6+ 25 0.42 1.000 78
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 1.000
SUBAREA AREA (ACRES) = 6.25 SUBAREA RUNOFF (CFS) = 3.34
EFFECTIVE AREA (ACRES) = 15.00 AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 15,0 PEAK FLOW RATE (CFS) = 8.03

F kA A A R R A Ak A A A A A A A A A A I A F A A A A A A AT I XA XA XTI FddhdhdFhdxhdddhhdhhddAdhkdhddhdrdhxtd

FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 IS CODE = i
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 46.75
RAINFALL INTENSITY(INCH/HR) = 1.01
AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 15.00
TOTAL STREAM AREA (ACRES) = 15.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.03
** CONFLUENCE DATA **
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 47.36 15.87 1.932 0.62{; 0.56) 0.91 38.5 210.00
1 45.99 17.24 1.839 0.62( 0«56) 0.91 40.0 200.00
2 13.01 21.13 1.627 0.61( 0.60) 0.97 14.0 220.00
3 8.03 46.75 1.010 0.42( 0.42) 1.00 15.0 230.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 66.97 15.8% 1.932 D0.60:{ 0.56) 0.93 54.1 210.00
2 65.87 17.24 1,832 0.60( 0.55) 0.83 57:0 200.00
3 58.77 21.13 1.627 0.59( 0.55) 0.94 60.8 220.00
4 29.41 46.75 1.010 0.57( 0.54) 0.94 69.0 230.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 66.97 Tc(MIN.) = 15.87
EFFECTIVE AREA(ACRES) = 54.10 AREA-AVERAGED Fm(INCH/HR) = 0.56
AREA-AVERAGED Fp (INCH/HR) = 0.60 AREA-AVERAGED Ap = 0.93
TOTAL AREA (ACRES) = 69.0
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 234.00 = 2370.00 FEET,

tE e R s SR RS R S R R R R R S R R R R S R R S S R S R

FLOW PROCESS FROM NODE 234.00 TO NODE 234.00 IS CODE = 81
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.87
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 1.932
SUBAREA LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" B 5.40 0.61 1.000 66
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA (ACRES) = 5.40 SUBAREA RUNOFF (CFS) = 6.40
EFFECTIVE AREA(ACRES) = 59.50 AREA-AVERAGED Fm(INCH/HR) = 0.56
AREA-AVERAGED Fp (INCH/HR) = 0.60 AREA-AVERAGED Ap = 0.94
TOTAL AREA(ACRES) = 74.4 PEAK FLOW RATE (CFS) = 73.38
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 74.4 TC(MIN.) = 15.87
EFFECTIVE AREA (ACRES) = 59.50 AREA-AVERAGED Fm(INCH/HR)= 0.56
AREA-AVERAGED Fp (INCH/HR) = 0.60 AREA-AVERAGED Ap = 0.940
PEAK FLOW RATE (CFS) = 73.38
** PEAK FLOW RATE TABLE **
STREAM 0 Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 73.38  15.87 1.932 0.60( 0.56) 0.94 59.5 210.00
2 71.82  17.24 1.839 0.60( 0.56) 0.94 62.4 200.00
3 63.70 21.13 1.627 0.59( 0.56) 0.94 66.2 220.00
4

31..33 46.75 1.010 0.57( 0.54) 0.95 74.4 230.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 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

FAKKKF AR KK XKFKAKK AR KX %A h %% DESCRIPTION OF STUDY ***** Ak Akkdhksrrkrrdhrhhhrs
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO
EXISTING CONDITION 100-YEAR *

SOUTHEAST PORTION OF SITE (NODES 100-102) *
P R R R R R R R L R e S e e e dE S S S S e g g e

FILE NAME: W:\3635\EX100A.DAT
TIME/DATE OF STUDY: 16:53 05/03/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

N

*

--*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) = 1.0600

*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

0. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 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

EE RS SRS RS S R RS S SRR SRR SEEE R RS R R A RS e S SRR SRS ES SRR RS EEEE TS S

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 810.00
ELEVATION DATA: UPSTREAM(FEET) = 651.20 DOWNSTREAM(FEET) = 641.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 24.670
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.807
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"OPEN BRUSH" B 4.40 031 1.000 84 24.67
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 9293
TOTAL AREA (ACRES) = 4.40 PEAK FLOW RATE (CFS) = 9.93
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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) = 641.00 DOWNSTREAM(FEET) = 637.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE = 0.0074
CHANNEL FLOW THRU SUBAREA(CFS) = 5.93

FLOW VELOCITY (FEET/SEC) = 1.90 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 4.13 Tc(MIN.) = 28.80

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1280.00 FEET.

R R R R L R R L L R e O R R e e e R e S S e SR e e e S
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 28.80

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.646

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5..20 0..31 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 5.20 SUBAREA RUNOFF (CFS) = 6.26
EFFECTIVE AREA(ACRES) = 9.60 AREA-AVERAGED Fm(INCH/HR) = 0.31
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 9.6 PEAK FLOW RATE (CFS) = 11.56
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 9.6 TC(MIN.) = 28.80

EFFECTIVE AREA(ACRES) = 9.60 AREA-AVERAGED Fm(INCH/HR)= 0.31
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 11.56

END OF RATIONAL METHOD ANALYSIS
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R e

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

(R SRR SRR RS S EEREE SRS S E S DESCRIPTION OF STUDY EEE RS R R R AR SRR E R Rk S

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO
* EXISTING CONDITION 100-YEAR
* REMAINDER OF SITE (NODES 200-234)

*
*

2R R R RS E RS RSP R SRR R E SRR TR EES RS R EEEER SRR R RS R

FILE NAME: W:\3635\EX100B.DAT
TIME/DATE OF STUDY: 10:55 07/09/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—-—-*TIME-OF-CONCENTRATION MODEL*--

100.00
12.00

USER SPECIFIED STORM EVENT (YEAR) =
SPECIFIED MINIMUM PIPE SIZE(INCH) =

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF TNTRENSTITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.0600

*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)
i 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*3IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

S S RS SRR S RS S SRR R R SR A SR RS RS S E RS EEEEEREE SRR SRS E S

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 910.00

ELEVATION DATA: UPSTREAM(FEET) = 665.30 DOWNSTREAM(FEET) = 655.30
Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.437

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.866

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 FAIR COVER

"OPEN BRUSH" B 6.00 0.31 1.000 84 26.56
COMMERCIAL B 0.10 0.42 0.100 76 11.44
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.985

SUBAREA RUNOFF (CFS) = 14.07
TOTAL AREA(ACRES) = 6.10 PEAK FLOW RATE(CFS) = 14.07
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R R R R R R R R R R R R R R E )
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K<

ELEVATION DATA: UPSTREAM (FEET) = 655.30 DOWNSTREAM (FEET) = 646.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 610.00 CHANNEL SLOPE = 0.0144
CHANNEL FLOW THRU SUBAREA (CFS) = 14.07

FLOW VELOCITY (FEET/SEC) = 3.28 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3:.10 Tc(MIN.) = 14.54

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1520.00 FEET.

Y R R L LR R R R R R R R e T T e
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.54

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.481

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 7.40 0.31 1.000 84
COMMERCIAL B 2.55 0.42 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.769

SUBAREA AREA (ACRES) = 9.95 SUBAREA RUNOFF (CFS) =  20.07
EFFECTIVE AREA (ACRES) = 16.05  AREA-AVERAGED Fm(TNCH/HR) = 0.26
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.85

TOTAL AREA (ACRES) = 16.0 PFAK FT.OW RATE(CFS) = 32.03

L R R R R R R L L R L R R L R T R O S
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.54

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.481
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 0.20 0.31 1.000 84
COMMERCIAL B 0.85 0.42 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.34

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.271

SUBAREA AREA (ACRES) = 1.05 SUBAREA RUNOFF (CFS) = 2.26
EFFECTIVE AREA(ACRES) = 17.10 AREA-AVERAGED Fm(INCH/HR) = 0.25
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.82

TOTAL AREA(ACRES) = 7.1 PEAK FLOW RATE (CFS) = 34.28

R R R R A A A A R A A F A A A A A A A A A A A A A A A A A F A A A A I I X I A I AR I A A A A Fd A I F T I A h A Fxdddhddrdd

FLOW PROCESS FROM NODE 202.00 TO NODE 213.00 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.) = 14.54

RAINFALL INTENSITY (INCH/HR) =  2.48

AREA-AVERAGED Fm(INCH/HR) = 0.25

AREA-AVERAGED Fp(INCH/HR) = 0.31

AREA-AVERAGED Ap = 0.82

EFFECTIVE STREAM AREA(ACRES) = 17.10

TOTAL STREAM AREA (ACRES) = 17.10

PEAK FLOW RATE (CFS) AT CONFLUENCE = 34.28

B B L e L L T e
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<L
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>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 700.00
ELEVATION DATA: UPSTREAM(FEET) = 664.50 DOWNSTREAM (FEET) = 654.50
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9+ T T

*# 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.149

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCSs TE

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5.00 0.31 1.000 84 22.69
COMMERCIAL B B.15 0.42 0.100 76 9.77
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.974

SUBAREA RUNOFF (CFS) = 13,21

TOTAL AREA (ACRES) = 5w l5 PEAK FLOW RATE (CFS) = 18.24

AR AR SRR SR iR R RSt il RSttt XSS AR SR SRR

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 9.77

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.149

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

RESIDENTIAL

"2 DWELLINGS/ACRE" B 0.40 0.42 0.700 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIQUS AREA FRACTTON, Ap = 0.700

SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 1.03
EFFECTIVE AREA (ACRES) = 5.55 AREA-AVERAGED Fm(INCH/HR) = 0.30
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.95

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE (CFS) = 14.23

EE IR R A R T R A A N AR AN TR AN T A A A AR AT RA LN TN RAAN I N AN T A AR F TR R AR F TR

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<L<L<

ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) = 644.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00 CHANNEL SLOPE = 0.0147
CHANNEL FLOW THRU SUBAREA(CFS) = 14.23

FLOW VELOCITY (FEET/SEC) = 3.32 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.41 Tc(MIN.) = 13.19

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 1380.00 FEET.

AR F AR A A IR RN RN AT R R AN R IR AR I TR T FIFF AR IRABIRAARAAARR I IR AN I ARSI A AT h A&

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 13.18

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.631

SUBAREA LOSS RATE DATA(AMC ITII):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 6.30 g 95381 1.000 84
COMMERCIAL B 0.20 0.42 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.972

SUBAREA AREA (ACRES) = 6.50 SUBAREA RUNOFF(CFS) = 13.64
EFFECTIVE AREA(ACRES) = 12.05 AREA-AVERAGED Fm(INCH/HR) = 0.30
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.36

TOTAL AREA(ACRES) = 12.1 PEAK FLOW RATE (CFS) = 25.28

LR R R R A S R S e e e R e e e S e R e R R R R R

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 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.) = 13.19

RAINFALL INTENSITY(INCH/HR) = 2.63

AREA-AVERAGED Fm(INCH/HR) 0.30
AREA-AVERAGED Fp (INCH/HR) = 0.31
AREA-AVERAGED Ap = 0.96
EFFECTIVE STREAM AREA (ACRES) = 12.05
TOTAL STREAM AREA (ACRES) = 12.05
PEAK FLOW RATE(CFS) AT CONFLUENCE = 25.28
** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
i i 34.28 14.54 2.481 0.31¢( 0.25) 0.82 17.1 200.00
2 25.28 13.19 2.631 0.31( 0.30) 0.96 12.1 210.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Pe Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
i 58.47 13.19 2.631 0.31( 0.27) 0.88 27.6 210.00
2 57.94 14.54 2.481 0.31( 0.27) 0.88 29.1 200.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 58.47 Tc(MIN.) = 13.19
EFFECTIVE AREA(ACRES) = 27.56 AREA-AVERAGED Fm(INCH/HR) = 0.27
AREA-DAVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.88
TOTAL AREA(ACRES) = 29.1
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1520.00 FEET.

R LR R R e e T & R 2 R e
FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 381

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

MAINLINE Tc(MIN.) = 13:19

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.631

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 3,40 0.31 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 310 SUBAREA RUNOFF (CFS) = 6.48
EFFECTIVE AREA(ACRES) = 30.66 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.89
TOTAL AREA (ACRES) = 32.2 PEAK FLOW RATE (CFS) = 64.95

Ak R A R A R R A A T A A A T A AR A A R A T A A I A A R A R A R A A A A T T FFFd I A A A A A I I I A A XA AT A A I I XA X I X T hhhdd

FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<L<L

ELEVATION DATA: UPSTREAM(FEET) = 644.40 DOWNSTREAM (FEET) = 637.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 590.00 CHANNEL SLOPE = 0.0125
CHANNEL FLOW THRU SUBAREA (CFS) = 64.95

FLOW VELOCITY (FEET/SEC) = 4.68 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.10 Tc(MIN.) = 15.29

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 2110.00 FEET.

RS S E RS RS S E R RS S SRS R SR SRR SR AR RSt SRR R EEEEELEREEEL S SRR SRR

FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 15.29
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* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.408

SUBAREA LOSS RATE DATA(AMC IITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B N = 0.3l 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 7.75 SUBAREA RUNOFF (CFS) = 14.65
EFFECTIVE AREA (ACRES) = 38.41 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.91
TOTAL AREA(ACRES) = 40.0 PEAK FLOW RATE (CFS) = 73.43

A RFETREEET R A TR AR AR AT AR T I AT AR AT R FAAF T AR TR TR TSR TR AR AT AT oo &

FLOW PROCESS FROM NODE 214.00 TO NODE 234.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.29

RAINFALL INTENSITY (INCH/HR) = 2.41

AREA-AVERAGED Fm(INCH/HR) = 0.28

AREA-AVERAGED Fp (INCH/HR) = 0.31

AREA-AVERAGED Ap = 0.91

EFFECTIVE STREAM AREA (ACRES) = 38.41

TOTAL STREAM AREA(ACRES) = 40.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 73.43

X R R S e R e R R R RS e R R SR R RS RS E R ESEEREEEESEEESEEEEEREEEEEEE]

FT.OW PROCESS FROM NODE 220.00 TO NODE 221.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 770.00

ELEVATION DATA: UPSTREAM(FEET) = 664.20 DOWNSTREAM (FEET) = 655.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*#0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.520

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.013

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te

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

NATURAL FAIR COVER

"OPEN BRUSH" B 2.95 9:31 1.000 84 24.43
COMMERCIAL B 0. x5 0.42 0.100 76 10652
SUBAREA AVERAGE PERVIOQOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.956
SUBAREA RUNOFF (CFS) = 758
TOTAL AREA (ACRES) = 3.10 PEAK FLOW RATE({CFS) = 7.58

Tk rFd kI IR T A R AT I I A XA I A AR I A A A AR A F AT I A A I F I I I A I I I F T I Fdh I I oI F I Ak F A d A dddrdddrrdd

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) = 648.10
CHANNEL LENGTH THRU SUBAREA (FEET)} = 520.00 CHANNEL SLOPE = 0.0133
CHANNEL FLOW THRU SUBAREA(CFS) = 7.58

FLOW VELOCITY (FEET/SEC) = 2.69 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3:23 Tc(MIN.) = 13.75

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 1290.00 FEET.

e st E A S S SRS RS R A RS R R AR AR R AR SRR RS LSRR SRRt R R RS R ER S A SRS

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 13.75
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.566
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCS8
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" B 2.60 0.81 1.000 84
COMMERCIAL B 0..25 0.42 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.921
SUBAREA AREA(ACRES) = 285 SUBAREA RUNOFF (CFS) = 5:85
EFFECTIVE AREA(ACRES) = 5.95 AREA-AVERAGED Fm(INCH/HR) = 0.29
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.94
TOTAL AREA (ACRES) = 5 9 PEAK FLOW RATE (CFS) = 12.19

RS R SR RS a SRS RS A S AR RS RS RS E R SRR EE SRS E RS R EEEE R ER RS

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 648.10 DOWNSTREAM(FEET) = 641.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00 CHANNEL SLOPE = 0.0096
CHANNEL FLOW THRU SUBAREA(CFS) = 12.19

FLOW VELOCITY (FEET/SEC) = 2.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 4.79 Tc(MIN.) = 18.54

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 2030.00 FEET.

P R R R R R R R R R E e ]
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 18.54

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.145

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL FAIR COVER

"OPEN BRUSH" B 5..20 0.31 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 5.20 SUBAREA RUNOFF (CFS) = 8.60
EFFECTIVE AREA(ACRES) = 11.15 AREA-AVERAGED Fm(INCH/HR) = 0.30
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.97

TOTAL AREA (ACRES) = 111 PEAK FLOW RATE (CFS) = 18.53

22t SR S S 2 i e e R e R S e R R R R R R R R R R R RS R R

FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) = 637.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 310.00 CHANNEL SLOPE = 0.0129
CHANNEL FLOW THRU SUBAREA (CFS) = 18.53

FLOW VELOCITY (FEET/SEC) = 3.33 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 1.55 TCc(MIN.) = 20.08

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 2340.00 FEET.

tE s A d e RS R Rt s S ER R SRS RS AR R A AR SRR LSRR SRR R RS R AR R SRR RS
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 20.08

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.044

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

NATURAL FAIR COVER

"OPEN BRUSH" B 2.90 0..31 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 290 SUBAREA RUNOFF (CFS) = 4.53
EFFECTIVE AREA(ACRES) = 14.05 AREA-AVERAGED Fm(INCH/HR) = 0.30
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.97

TOTAL AREA (ACRES) = 14.0 PEAK FLOW RATE(CFS) = 22.05
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FLOW PROCESS FROM NODE 224.00 TO NODE 234.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 20.08
RAINFALL INTENSITY (INCH/HR) = 2.04

AREA-AVERAGED Fm (INCH/HR) 0.30
AREA-AVERAGED Fp (INCH/HR) 0.31
AREA-AVERAGED Zp = 0.97

EFFECTIVE STREAM AREA (ACRES) = 14.05
TOTAL STREAM AREA (ACRES) = 14.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 22.05

R R R L R T g e S R R R L
FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 Is CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<LL<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 850.00
ELEVATION DATA: UPSTREAM(FEET) = 662.90 DOWNSTREAM (FEET) = 655.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 35:395
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.455
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYDPE/ SCS SOIL AREN Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
AGRICULTURAL GOOD COVER
"ROW CROPS, STRAIGHT ROW" B 4.55 0.18 1.000 93 35.39
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 522
TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE (CFS) = 5..22

P R R R R R LR R R e e R e R T BT L e
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<K<K<L<<

ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) = 647.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00 CHANNEL SLOPE = 0.0145
CHANNEL FLOW THRU SUBAREA(CFS) = 5:22

FLOW VELOCITY (FEET/SEC) = 2.57 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 357 Tc (MIN.) = 38.96

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 1400.00 FEET.

R R R R R L R kL e
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 38.96

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.373
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCSs

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

AGRICULTURAL GOOD COVER

"ROW CROPS, STRAIGHT ROW" B 4.20 0.18 1.000 O3
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 4.20 SUBAREA RUNOFF (CFS) = 4.51
EFFECTIVE AREA(ACRES) = 8.5 AREA-AVERAGED Fm(INCH/HR) = 0.18
AREA-AVERAGED Fp (INCH/HR) = 0.18 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 8.8 PRAK FT.OW RATE (CFS) = 9.40

B R R R R R R L L T R o B
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE = 52




EX100B.RES
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<L<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 647.00 DOWNSTREAM(FEET) = 637.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 970.00 CHANNEL SLOPE = 0.0103
CHANNEL FLOW THRU SUBAREA(CFS) = 9.40

FLOW VELOCITY (FEET/SEC) = 2.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 6.47 Tc(MIN.) = 45.43

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 233.00 = 2370.00 FEET.

R R R R R R R e R R R R L E ]
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 45.43

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.253

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS

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

AGRICULTURAL GOOD COVER

"ROW CROPS,STRAIGHT ROW" B 6:25 0.18 1.000 93
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 6.25 SUBAREA RUNOFF (CFS) = 6.03
EFFECTIVE AREA(ACRES) = 15.00 AREA-AVERAGED Fm(INCH/HR) = 0.18
AREA-AVERAGED Fp (INCH/HR) = 0.18 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 15:0 PEAK FLOW RATE (CFS) = 14.48
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FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 IS CODE = il

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 45.43

RAINFALL INTENSITY (INCH/HR) = 1..25

AREA-AVERAGED Fm(INCH/HR) = 0.18

AREA-AVERAGED Fp (INCH/HR) = 0.18

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA (ACRES) = 15.00

TOTAL STREAM AREA (ACRES) = 15.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.48

** CONFLUENCE DATA **

STREAM Q Tec Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 73.43 15.29 2.408 0.31( 0.28) 0.91 38.4 210.00
1 72.18 16.65 2.287 0.31( 0.28) 0.91 40.0 200.00
2 22.05 20.08 2.044 0.31( 0.30) 0.97 14.0 220.00
3 14.48 45.43 1.253 0.18( 0,18) 100 15.0 230.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 103.83 15.29 2,408 0.30( 0.28) 0.93 54.1 210.00
2 103.44 16.65 2.287 0.30( 0.28) 0.93 5%« 1 200.00
3 96.59 20.08 2.044 0.29( 0.28) 0.93 60.7 220.00
4 61.44 45.43 1.253 0.28( 0.26) 0.94 69.0 230.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 103.83 Tc(MIN.) = 15.29
EFFECTIVE AREA (ACRES) = 54.15 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.93
TOTAT. ARFA (ACRES) = 69.0
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 234.00 = 2370.00 FEET.

KRR R R A R R R R R R A A A A A A A A A AR N R A A A A A A F A A A A A A A A A A A AR I AT AR AL XA AT I A AT XA XA Fhhk

FLOW PROCESS FROM NODE 234.00 TO NODE 234.00 IS CODE = 81
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.29
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2,408
SUBAREA 1LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER-
"OPEN BRUSH" B 5.40 0.31 1.000 84
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA (ACRES) = 5.40 SUBAREA RUNOFF (CFS) = 10.20
EFFECTIVE AREA (ACRES) = 58.55 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.94
TOTAL AREA (ACRES) = 74.4 PEAK FLOW RATE (CFS) = 114.03
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 74.4 TC{MIN.) = 15+29
EFFECTIVE AREA(ACRES) = 59.55 AREA-AVERAGED Fm(INCH/HR)= 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.940
PEAK FLOW RATE (CFS) = 114.03
**%* PEAK FLOW RATE TABLE **
STREAM Q T Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1. 114.03 15.29 2.408 0.30( 0.28) 0.94 5§59.5 210.00
2 113.06 16.65 2.287 0.30( 0.28) 0.94 62.5 200.00
3 105.03 20.08 2.044 0.30( 0.28) 0.94 66.1 220.00
4 66.03 45.43 1.253 0528{ 0.27) 0495 74.4 230.00

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

Analysis prepared by:

Fkkokokok ok Kok Rk ok kckkokkokkk¥okkkkk DESCRIPTION OF STUDY e 3k ok ok ok 3k o e ok o ok sk ok ok kR kR skok Rk kK R

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO
* PROPOSED CONDITION 25-YEAR

* SITE AREAS TRIBUTARY TO MERRILL AVE STORM DRAIN (NODES 100-505) *
stk s s o o 8 sk s o e s ok sk o ok ks o o ke o s o sk o M ok o ke o o sk o OF s e ok sk e ok ks o ko e ok ke sk o ks ke ks ok ke s o

FILE NAME: W:\3635\PR25A.DAT
TIME/DATE OF STUDY: 15:00 ©6/18/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.60

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 9.95
*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) = ©.8760

*ANTECEDENT MOISTURE CONDITION (AMC) II 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 30.0 20.0 0.018/0.018/0.020 0.67 2.00 ©.0312 0.167 ©.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.08 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Pepth)*(Velocity) Constraint = 6.8 (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 ok KoK ok ok ok oK o o ok ok ook ok oK sk sk Sk ok sk ok sk ok ok o o o o K KKk Ko ok o ko ok ok ok Sk ok K ok ok ok ok oK ok o o o o o Kk K K K
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) = 750.00
ELEVATION DATA: UPSTREAM(FEET) = 666.70 DOWNSTREAM(FEET) = 661.15

Tc = K*[ (LENGTH** 3.@@)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.457
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.350
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR25A
COMMERCIAL B 3.70 0.75 0.100 56 11.46
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100
SUBAREA RUNOFF(CFS) = 7.57
TOTAL AREA(ACRES) = 3.70  PEAK FLOW RATE(CFS) = 7.57
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FLOW PROCESS FROM NODE 1e1.0@ 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) = 657.15 DOWNSTREAM(FEET) =  654.60
FLOW LENGTH(FEET) = 510.08 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.8 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.05

ESTIMATED PIPE DIAMETER(INCH) = 18.08  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.57

PIPE TRAVEL TIME(MIN.) = 1.68  Tc(MIN.) = 13.14

LONGEST FLOWPATH FROM NODE  100.60 TO NODE  112.880 =  1260.00 FEET.
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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.) = 13.14

RAINFALL INTENSITY(INCH/HR) = 2.16

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75

AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 3.70

TOTAL STREAM AREA(ACRES) = 3.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.57
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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) = 835.e0
ELEVATION DATA: UPSTREAM(FEET) = 665.96 DOWNSTREAM(FEET) = 659.77

Tc = K*[(LENGTH** 3.08)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.955
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.290
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 4.50 0.75 0.100 56 11.95

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 8.97

TOTAL AREA(ACRES) = 4.50 PEAK FLOW RATE(CFS) = 8.97
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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) = 655.77 DOWNSTREAM(FEET) = 655.67
FLOW LENGTH(FEET) = 16.60 MANNING'S N = 0.012
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES
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PIPE-FLOW VELOCITY(FEET/SEC.) = 6.99

ESTIMATED PIPE DIAMETER(INCH) = 18.08  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.97

PIPE TRAVEL TIME(MIN.) = ©.82  Tc(MIN.) = 11.98

LONGEST FLOWPATH FROM NODE  110.00 TO NODE  112.08 = 845.00 FEET.
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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.) = 11.98

RAINFALL INTENSITY(INCH/HR) = 2.29

AREA-AVERAGED Fm(INCH/HR) = .07

AREA-AVERAGED Fp(INCH/HR) = .75

AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 4.50
TOTAL STREAM AREA(ACRES) = 4.50
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.97
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.57 13.14 2.164 ©.75( ©.07) 0.18 3.7 100.00
2 8.97 11.98 2.288 0.75( 0.07) 0.10 4.5 110.00

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 16.29 11.98 2.288 0.75( ©.07) 0.10 7.9 110.00
2 16.05 13.14 2.164 0.75( ©.07) ©.10 8.2 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 16.29 Tc(MIN.) = 11.98
EFFECTIVE AREA(ACRES) = 7.87 AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 8.2
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 112.00 = 1260.00 FEET.

ko sk 3 ke ok ke 3 ok ok sk sk sk ok 3¢ o e 3k ok o ok sk e e 3k ke e ok ok sk 3k sk e ok ol ok 3k ok sk ok sk ok 2k 3 sk ok sk sk ok sk sk sk sk ok 3 ok ok o ok sk ok sk ok ok sk e ok ok ok ok sk ok ok kok ok

FLOW PROCESS FROM NODE 112.0@ TO NODE 122.0@ IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 654.60 DOWNSTREAM(FEET) = 652.41
FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.46

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.29

PIPE TRAVEL TIME(MIN.) = ©.26 Tc(MIN.) = 12.24

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 = 1406.00 FEET.
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FLOW PROCESS FROM NODE 122.0@ TO NODE 122.00 1S CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
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TIME OF CONCENTRATION(MIN.) = 12.24
RAINFALL INTENSITY(INCH/HR) = 2.26
AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 7.87
TOTAL STREAM AREA(ACRES) = 8.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.29
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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) = 275.00
ELEVATION DATA: UPSTREAM(FEET) = 664.40 DOWNSTREAM(FEET) = 657.89

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.078

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.437
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.55 0.75 9.100 56  6.08

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 4.69
TOTAL AREA(ACRES) = 1.55 PEAK FLOW RATE(CFS) = 4.69
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FLOW PROCESS FROM NODE 121.6@ TO NODE 122.0@ IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 653.89 DOWNSTREAM(FEET) = 652.92
FLOW LENGTH(FEET) = 194.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 15.@ INCH PIPE IS 11.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.48

ESTIMATED PIPE DIAMETER(INCH) = 15.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.69

PIPE TRAVEL TIME(MIN.) = @.72  Tc(MIN.) =  6.80

LONGEST FLOWPATH FROM NODE  120.80 TO NODE  122.00 = 469.00 FEET.
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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.) =  6.80

RAINFALL INTENSITY(INCH/HR) = 3.21

AREA-AVERAGED Fm(INCH/HR) = ©.67

AREA-AVERAGED Fp(INCH/HR) = ©.75

AREA-AVERAGED Ap = ©.10
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 1.55

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.69

1.55

** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 16.29 12.24 2.259 ©.75( 0.97) 0.10 7.9 110.00
1 16.05 13.40 2.139 ©.75( ©.07) 0.10 8.2 100.00
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PR25A
2 4.69 6.80 3.213 0.75( 0.07) 0.10 1.5 120.00

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 17.70 6.80 3.213 ©.75( ©.07) 0.10 5.9 120.00
2 19.55 12.24 2.259 0.75( 0.07) e.1e 9.4 110.00
3 19.13 13.40 2.139 0.75( ©.97) e.1e 9.8 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 19.55 Tc(MIN.) = 12.24
EFFECTIVE AREA(ACRES) = 9.42  AREA-AVERAGED Fm(INCH/HR) = 0.7

AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 9.8
LONGEST FLOWPATH FROM NODE  100.80 TO NODE  122.00 =  1466.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 206.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 652.41 DOWNSTREAM(FEET) = 643.80
FLOW LENGTH(FEET) = 170.60 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.64

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.55

PIPE TRAVEL TIME(MIN.) = .18 Tc(MIN.) = 12.42

LONGEST FLOWPATH FROM NODE 100.20 TO NODE 206.00 = 1576.00 FEET.
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FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 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.) = 12.42

RAINFALL INTENSITY(INCH/HR) 2.24
AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = @.75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 9.42
TOTAL STREAM AREA(ACRES) = 9.75

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.55
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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) = 450.00
ELEVATION DATA: UPSTREAM(FEET) = 663.60 DOWNSTREAM(FEET) = 651.58

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**9.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.225
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.098
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 3.70 .75 0.1e0 56  7.22

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
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PR25A
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 10.07
TOTAL AREA(ACRES) = 3.70  PEAK FLOW RATE(CFS) = 10.07
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 647.58 DOWNSTREAM(FEET) = 647.43
FLOW LENGTH(FEET) =  30.08 MANNING'S N = 0.812

DEPTH OF FLOW IN 21.8 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.52

ESTIMATED PIPE DIAMETER(INCH) = 21.60  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.07

PIPE TRAVEL TIME(MIN.) = 0.09  Tc(MIN.) =  7.32

LONGEST FLOWPATH FROM NODE  200.0@ TO NODE  202.08 = 480.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 81

MAINLINE Tc(MIN.) = 7.32
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.075
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.00 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) =  1.00 SUBAREA RUNOFF(CFS) =  2.70
EFFECTIVE AREA(ACRES) = 4.70  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 4.7 PEAK FLOW RATE(CFS) = 12.69

3k 3k ok sk sk 3k ok ok 3 ok e ok e Sk ok ok 3K ok 2k ok ok ok ok ok sk ok ok sk ok ok ok 3k 2k ok ok ok sk b sk ke sk ok ke sk ok kO sk bk ok ke ok ok ok kol ok sk kR ok ok sk Rk sk ok K

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) = 647.43 DOWNSTREAM(FEET) = 646.68
FLOW LENGTH(FEET) = 150.60 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.91

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.69

PIPE TRAVEL TIME(MIN.) = ©.42 Tc(MIN.) = 7.74

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.74
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.973
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 2.00 8.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 5.22
EFFECTIVE AREA(ACRES) = 6.7@  AREA-AVERAGED Fm(INCH/HR) = ©.07
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PR25A
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.190
TOTAL AREA(ACRES) = 6.7 PEAK FLOW RATE(CFS) = 17.48
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FLOW PROCESS FROM NODE 203.0@ 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) = 646.68 DOWNSTREAM(FEET) = 645.90
FLOW LENGTH(FEET) = 155.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 27.8 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.41

ESTIMATED PIPE DIAMETER(INCH) = 27.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.48 '

PIPE TRAVEL TIME(MIN.) = @.40  Tc(MIN.) = 8.14

LONGEST FLOWPATH FROM NODE  206.00 TO NODE  204.00 = 785.00 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.) =  8.14
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.884
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 2.00 0.75 0.180 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.160

SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 5.06
EFFECTIVE AREA(ACRES) = 8.70  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 22.00
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FLOW PROCESS FROM NODE 204.08 TO NODE 205.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 645.90 DOWNSTREAM(FEET) = 645.16
FLOW LENGTH(FEET) = 160.80 MANNING'S N = 6.012

DEPTH OF FLOW IN 27.@ INCH PIPE IS 21.@ INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.62

ESTIMATED PIPE DIAMETER(INCH) = 27.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.00

PIPE TRAVEL TIME(MIN.) = ©.48  Tc(MIN.) =  8.54

LONGEST FLOWPATH FROM NODE  200.80 TO NODE  205.00 = 945.00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE = 81

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

MAINLINE Tc(MIN.) =  8.54
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.802
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 4.00 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 4.00 SUBAREA RUNOFF(CFS) = 9.82
EFFECTIVE AREA(ACRES) = 12.70  AREA-AVERAGED Fm(INCH/HR) = @.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©0.10
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TOTAL AREA(ACRES) = 12.7 PEAK FLOW RATE(CFS) = 31.17
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 645.10 DOWNSTREAM(FEET) = 643.80
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.37

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.17

PIPE TRAVEL TIME(MIN.) = ©.59 Tc(MIN.) = 9.13

LONGEST FLOWPATH FROM NODE 200.0@ TO NODE 206.00 = 1205.00 FEET.
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FLOW PROCESS FROM NODE 206.60 TO NODE 206.00 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.) = 9.13

RAINFALL INTENSITY(INCH/HR) = 2.69

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 12.70
TOTAL STREAM AREA(ACRES) = 12.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 31.17
*%* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 17.7@ 6.98 3.162 ©.75( ©.07) 0.10 5.9 120.00
1 19.55 12.42 2.239 0.75( 0.07) 0.10 9.4 110.00
1 19.13 13.58 2.122 ©0.75( @0.07) @.10 9.8 190.00
2 31.17 9.13 2.692 0.75( ©.07) 0.10 12.7 200.00

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 45.81  6.98  3.162 ©.75( ©.07) 0.18 15.6 120.00
2 49.60  9.13  2.692 ©.75( ©.07) 0.10 20.0 200.00
3 45.32  12.42  2.239 ©.75( ©.07) 0.10 22.1 110.00
4 43,51 13.58  2.122 ©.75( 0.07) 0.10 22.5 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 49.60  Tc(MIN.) = 9.13
EFFECTIVE AREA(ACRES) = 20.01  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 22.5
LONGEST FLOWPATH FROM NODE  100.00 TO NODE  206.80 =  1576.00 FEET.
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FLOW PROCESS FROM NODE 206.00 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) = 643.80 DOWNSTREAM(FEET) = 643.40
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FLOW LENGTH(FEET) =  80.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 36.8 INCH PIPE IS 29.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.4

ESTIMATED PIPE DIAMETER(INCH) = 36.88  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 49.60

PIPE TRAVEL TIME(MIN.) = .17  Tc(MIN.) =  9.38

LONGEST FLOWPATH FROM NODE  100.0@ TO NODE  212.80 =  1656.00 FEET.
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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.) = 9.30

RAINFALL INTENSITY(INCH/HR) = 2.66
AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 20.01
TOTAL STREAM AREA(ACRES) = 22.45

PEAK FLOW RATE(CFS) AT CONFLUENCE = 49.60
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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) = 600.00
ELEVATION DATA: UPSTREAM(FEET) = 665.18 DOWNSTREAM(FEET) = 655.52

Tc = K*[(LENGTH** 3.8@)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.970

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.721

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

COMMERCIAL B 3.00 .75 0.100 56  8.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 7.15

TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 7.15
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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) = 651.52 DOWNSTREAM(FEET) = 643.90
FLOW LENGTH(FEET) = 104.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.04

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.15

PIPE TRAVEL TIME(MIN.) = ©.12 Tc(MIN.) = 9.e9

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 704.00 FEET.
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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
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 9.09
RAINFALL INTENSITY(INCH/HR) = 2.70
AREA-AVERAGED Fm(INCH/HR) = .67
AREA-AVERAGED Fp(INCH/HR) = .75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 3.00

TOTAL STREAM AREA(ACRES) = 3.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.15

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 45.81 7.15 3.117 ©.75( 6.07) 0.10 15.6 120.00
1 49.60 9.30 2.663 ©.75( 0.07) ©.10 20.0 200.00
1 45.32 12.58 2.221 ©.75( ©.07) ©.10 22.1 110.00
1 43.51 13.75 2.106 ©.75( ©.07) ©.10 22.5 100.00
2 7:15 9.09 2.699 ©.75( ©.07) ©.10 3.0 210.00

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 52.33 7.15 3.117 0.75( 0.07) 0.10 18.0 120.00
2 56.38 9.09 2.699 0.75( 0.07) 0.10 22.6 210.00
3 56.64 9.30 2.663 0.75( 0.07) 0.10 23,0 200.00
4 51.16 12.58 2.221 0.75( 0.07) ©.10 25:1 110.00
5 49.04 13.75 2.106 ©.75( ©.07) 0.10 25.5 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 56.64  Tc(MIN.) = 9.30
EFFECTIVE AREA(ACRES) = 23.01 AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 25.5
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 212.00 = 1656.00 FEET.

2 7 ok o ok 3 ok o ok ok ok ok ok e sk ok Sk sk ok ok sl ok ok ok ok Sk ok 3 sk e ke ok ok sk ok sk ok sk e ke ok sk ok ok ok B s e ke ke Sk Sk ok ok sk ok e ok ke sk ok ok ok Sk ok Sk sk 3k 3k ok kR Kok

FLOW PROCESS FROM NODE 212.00 TO NODE 222.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  643.40 DOWNSTREAM(FEET) = 640.40
FLOW LENGTH(FEET) = 6@0.80 MANNING'S N = ©.e12

DEPTH OF FLOW IN 39.8 INCH PIPE IS 29.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.43

ESTIMATED PIPE DIAMETER(INCH) = 39.60  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 56.64

PIPE TRAVEL TIME(MIN.) = 1.19  Tc(MIN.) = 10.48

LONGEST FLOWPATH FROM NODE  10@0.00 TO NODE  222.80 =  2256.00 FEET.
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FLOW PROCESS FROM NODE 222.00 TO NODE 222.e8 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.) = 10.48
RAINFALL INTENSITY(INCH/HR) = 2.48
AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 23.01
TOTAL STREAM AREA(ACRES) = 25.45
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PEAK FLOW RATE(CFS) AT CONFLUENCE = 56.64
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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) = 7085.00
ELEVATION DATA: UPSTREAM(FEET) = 655.42 DOWNSTREAM(FEET) = 648.58

Tc = K*[(LENGTH** 3.08)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.587
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.463
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 4.55 0.75 0.100 56 10.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 9.78

TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE(CFS) = 9.78
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FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 644.58 DOWNSTREAM(FEET) = 641.18
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.@ INCH PIPE IS 9.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.09

ESTIMATED PIPE DIAMETER(INCH) = 15.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.78

PIPE TRAVEL TIME(MIN.) = ©.12  Tc(MIN.) = 10.70

LONGEST FLOWPATH FROM NODE  220.60 TO NODE  222.08 = 790.00 FEET,

ok ok ok o ok sk o ok ks ok 3 e ks ok ok o o sk S ok o o F sk sk o sk o ok o sk ke sk e ok o ks s ok s ke ks ke ke sk e o sk e ke ok sk ok sk ko ok o ok ok
FLOW PROCESS FROM NODE 222.00 TO NODE 222.00 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.) = 10.70

RAINFALL INTENSITY(INCH/HR) = 2.45

AREA-AVERAGED Fm(INCH/HR) = .07

AREA-AVERAGED Fp(INCH/HR) = .75
AREA-AVERAGED Ap = ©.18
EFFECTIVE STREAM AREA(ACRES) = 4.55
TOTAL STREAM AREA(ACRES) = 4.55
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.78
*% CONFLUENCE DATA **
STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 52.33  8.35  2.841 ©.75( 0.07) 0.10 18.0 120.00
1 56.38 10.28  2.507 ©.75( 0.07) 0.10 22.6 210.00
1 56.64 10.48  2.478 ©.75( ©.67) 0.10 23.0 200.00
1 51.16 13.79  2.102 ©.75( 0.07) 0.10 25.1 110.00
1 49.04 14.99  2.000 ©.75( ©.07) ©.10 25.5 100.00
2 9.78 10.7@0  2.447 @.75( ©.07) 0.10 4.6 220.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 61.22 8.35 2.841 ©.75( 0.97) 0.10 21.5 120.00
2 66.01 10.28 2.507 0.75( ©.07) 0.10 27.0 210.00
3 66.35 10.48 2.478 ©.75( 0.07) 0.1¢ 27.5 200.00
4 66.06 10.70 2.447 0.75( 0.07) @.10 27.7 220.00
5 59.52 13.79 2.102 9.75( 90.07) ©.10 29.7 110.00
6 56.98 14.99 2.000 9.75( ©.07) 0.10 30.0 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 66.35 Tc(MIN.) = 10.48
EFFECTIVE AREA(ACRES) = 27.46  AREA-AVERAGED Fm(INCH/HR) = ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.180
TOTAL AREA(ACRES) = 30.0
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 222.00 = 2256.00 FEET.
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FLOW PROCESS FROM NODE 222.00 TO NODE 308.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 640.40@ DOWNSTREAM(FEET) = 639.65
FLOW LENGTH(FEET) = 150.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 3@.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.82

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 66.35

PIPE TRAVEL TIME(MIN.) = .28  Tc(MIN.) = 10.77

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  308.00 =  2406.00 FEET.
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FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 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.) = 10.77
RAINFALL INTENSITY(INCH/HR) = 2.44
AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 27.46
TOTAL STREAM AREA(ACRES) = 30.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 66.35
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 260.00
ELEVATION DATA: UPSTREAM(FEET) = 652.57 DOWNSTREAM(FEET) = 649.07

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.653
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.255
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S¢S Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 2.40 .75 0.180 56  6.65

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.10@
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SUBAREA RUNOFF(CFS) = 6.87
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE(CFS) = 6.87
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FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 645.07 DOWNSTREAM(FEET) =  644.52
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.8 INCH PIPE IS 13.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.01

ESTIMATED PIPE DIAMETER(INCH) = 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.87

PIPE TRAVEL TIME(MIN.) = ©.37  Tc(MIN.) = 7.2

LONGEST FLOWPATH FROM NODE  300.0@ TO NODE  302.00 = 370.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

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

MAINLINE Tc(MIN.) =  7.82
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.152
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL ; B 1.20 0.75 8.108 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.32
EFFECTIVE AREA(ACRES) = 3.60  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = .10

TOTAL AREA(ACRES) = 3.6 PEAK FLOW RATE(CFS) = 9.97
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 644.52 DOWNSTREAM(FEET) = 644.07
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.52

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.97

PIPE TRAVEL TIME(MIN.) = ©.27 Tc(MIN.) = 7.29

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 460.00 FEET.
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FLOW PROCESS FROM NODE 363.00 TO NODE 303.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.29
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.081
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.80 8.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.16
EFFECTIVE AREA(ACRES) = 4.40  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
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TOTAL AREA(ACRES) = 4.4 PEAK FLOW RATE(CFS) = 11.91
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FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 644.87 DOWNSTREAM(FEET) = 643.62
FLOW LENGTH(FEET) =  98.0@ MANNING'S N = 0.012

DEPTH OF FLOW IN 24.@ INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.83

ESTIMATED PIPE DIAMETER(INCH) = 24.08  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.91

PIPE TRAVEL TIME(MIN.) = ©.26  Tc(MIN.) =  7.55

LONGEST FLOWPATH FROM NODE  308.20 TO NODE  304.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 304.00 TO NODE 304.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.55
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.018
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL B 1.20 8.75 0.108 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.18
EFFECTIVE AREA(ACRES) = 5.60  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE(CFS) = 14.83
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FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 643.62 DOWNSTREAM(FEET) = 643.17
FLOW LENGTH(FEET) =  90.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.@ INCH PIPE IS 17.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  6.07

ESTIMATED PIPE DIAMETER(INCH) = 24.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.83

PIPE TRAVEL TIME(MIN.) = ©.25  Tc(MIN.) =  7.80

LONGEST FLOWPATH FROM NODE  300.00 TO NODE  305.00 = 640.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 7.80

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.960
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.20 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = @.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) =  1.20 SUBAREA RUNOFF(CFS) =  3.12
EFFECTIVE AREA(ACRES) = 6.80  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 6.8 PEAK FLOW RATE(CFS) = 17.66

Page 14



PR25A

24 3 e ok o o ok o 3k sk ok sk sk ok sk ok ok 3 3k 3k ok ok ok sk sk ok 3k sk ke o sk sk ok ok ok Sk ok 3k Sk sk sk S ik ke Sk sk ok sk ok K ok 3k 3 3 6 ik 3k ok o 3k ok 3 ok ok kK ok ok ok sk ok ek ok ok

FLOW PROCESS FROM NODE 305.00 TO NODE 306.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 643.17 DOWNSTREAM(FEET) = 642.72
FLOW LENGTH(FEET) =  98.6@ MANNING'S N = 0.012

DEPTH OF FLOW IN 27.8 INCH PIPE IS 17.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.41

ESTIMATED PIPE DIAMETER(INCH) = 27.08  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.66

PIPE TRAVEL TIME(MIN.) = ©.23  Tc(MIN.) = 8.3

LONGEST FLOWPATH FROM NODE  300.00 TO NODE  306.00 = 730.00 FEET.
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FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE = 81

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

8.03

MAINLINE Tc(MIN.) =

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.9@8
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

COMMERCIAL B .80 8.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100
SUBAREA AREA(ACRES) =  ©.80 SUBAREA RUNOFF(CFS) =  2.04
EFFECTIVE AREA(ACRES) = 7.60  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 19.38
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FLOW PROCESS FROM NODE 306.00 TO NODE 307.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 642.72 DOWNSTREAM(FEET) =  642.27
FLOW LENGTH(FEET) =  98.8@ MANNING'S N = ©.012

DEPTH OF FLOW IN 27.8 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.52

ESTIMATED PIPE DIAMETER(INCH) = 27.e@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.38

PIPE TRAVEL TIME(MIN.) = .23  Tc(MIN.) =  8.26

LONGEST FLOWPATH FROM NODE  300.00 TO NODE  307.80 = 820.00 FEET.
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FLOW PROCESS FROM NODE 307.00 TO NODE 307.00 IS CODE = 81

8.26

MAINLINE Tc(MIN.) =

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.859
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

COMMERCIAL B 1.05 0.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100
SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  2.63
EFFECTIVE AREA(ACRES) = 8. AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 21.68
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FLOW PROCESS FROM NODE 307.00 TO NODE 308.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 642.27 DOWNSTREAM(FEET) = 640.62
FLOW LENGTH(FEET) = 165.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.@ INCH PIPE IS 17.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.62

ESTIMATED PIPE DIAMETER(INCH) = 24.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.68

PIPE TRAVEL TIME(MIN.) = ©.32  Tc(MIN.) =  8.58

LONGEST FLOWPATH FROM NODE  300.00 TO NODE  308.00 = 985.00 FEET.
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FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 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.) = 8.58
RAINFALL INTENSITY(INCH/HR) = 2.79

AREA-AVERAGED Fm(INCH/HR) 0.07
AREA-AVERAGED Fp(INCH/HR) 8.75
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 8.65
TOTAL STREAM AREA(ACRES) = 8.65
PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.68
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 61.22 8.64 2.782 0.75( ©.07) @.10 21.5 120.00
1 66.01 18.56 2.467 ©.75( ©.07) 0.10 27.0 210.00
1 66.35 10.77 2.439 0.75( ©.07) @.10 27.5 200.00
1 66.06 10.99 2.409 0.75( ©6.07) @.10 27.7 220.00
1 59.52 14.08 2.076 ©.75( 0.07) @.10 29.7 110.00
1 56.98 15.29 1.976 ©.75( @.e7) 0.180 30.0 100.00
2 21.68 8.58 2.795 0.75( ©.07) 0.10 8.7 300.00
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 82.72 8.58 2.795 ©.75( 90.07) 0.10 30.0 300.00
2 82.80 8.64 2.782 ©.75( 0.07) 0.10 30.2 120.00
3 85.07 10.56 2.467 0.75( ©.07) 0.10 35.6 210.00
4 85.19 10.77 2.439 0.75( 0.07) 0.10 36.1 200.00
5 84.66 16.99 2.409 0.75( 0.07) @.10 36.3 220.00
6 75.47 14.08 2.976 ©.75( ©.07) 0.10 38.3 110.00
7 72:13 15.29 1.976 ©.75( 0.07) .10 38.7 100.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 85.19 Tc(MIN.) = 10.77
EFFECTIVE AREA(ACRES) = 36.11 AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 38.7
LONGEST FLOWPATH FROM NODE 100.060 TO NODE 308.00 = 2406.00 FEET.
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FLOW PROCESS FROM NODE 308.00 TO NODE 324.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 639.65 DOWNSTREAM(FEET) = 639.30
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.e12

DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.3@

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 85.19

PIPE TRAVEL TIME(MIN.) = .13 Tc(MIN.) = 10.89

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 = 2476.00 FEET.
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FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE = 1@

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 310.0@ TO NODE 311.00 IS CODE = 21

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

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 530.00

ELEVATION DATA: UPSTREAM(FEET) = 664.10 DOWNSTREAM(FEET) = 658.86

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.410

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.644

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

COMMERCTAL B 1.00 8.75 8.108 56  9.41

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.31

TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS) = 2.31
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FLOW PROCESS FROM NODE 311.8@ TO NODE 312.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 654.86 DOWNSTREAM(FEET) = 654.58
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.@ INCH PIPE IS 8.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.84

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.31

PIPE TRAVEL TIME(MIN.) = .24 Tc(MIN.) = 9.65

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 312.00 = 585.00 FEET.
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FLOW PROCESS FROM NODE 312.00 TO NODE 312.08 IS CODE = 81

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

MAINLINE Tc(MIN.) = 9.65
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.605
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B .10 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
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SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.23
EFFECTIVE AREA(ACRES) = 1.10  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 2.50
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FLOW PROCESS FROM NODE 312.00 TO NODE 313.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 654.58 DOWNSTREAM(FEET) =  650.08
FLOW LENGTH(FEET) = 300.0@ MANNING'S N = 0.012

DEPTH OF FLOW IN 12.@ INCH PIPE IS 6.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.00

ESTIMATED PIPE DIAMETER(INCH) = 12.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.50

PIPE TRAVEL TIME(MIN.) = @.83  Tc(MIN.) = 10.48

LONGEST FLOWPATH FROM NODE  318.80 TO NODE  313.00 = 885.00 FEET.
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FLOW PROCESS FROM NODE 313.0@ TO NODE 313.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.48
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.478
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B .85 0.75 0.106 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.1¢@

SUBAREA AREA(ACRES) = 0.85 SUBAREA RUNOFF(CFS) = 1.84
EFFECTIVE AREA(ACRES) = 1.95 AREA-AVERAGED Fm(INCH/HR) = ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) = 4.22
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FLOW PROCESS FROM NODE 313.00 TO NODE 322.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 650.08 DOWNSTREAM(FEET) =  641.68
FLOW LENGTH(FEET) = 730.80 MANNING'S N = ©.e12

DEPTH OF FLOW IN 15.@ INCH PIPE IS 8.2 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 15.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.22

PIPE TRAVEL TIME(MIN.) = 1.97  Tc(MIN.) = 12.45

LONGEST FLOWPATH FROM NODE  310.0@ TO NODE  322.80 =  1615.80 FEET.
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FLOW PROCESS FROM NODE 322.6@ TO NODE 322.00 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.) = 12.45
RAINFALL INTENSITY(INCH/HR) = 2.24
AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 1.95
TOTAL STREAM AREA(ACRES) = 1.95
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PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.22
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FLOW PROCESS FROM NODE 320.00 TO NODE 321.60 IS CODE = 21

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

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 720.00

ELEVATION DATA: UPSTREAM(FEET) = 655.42 DOWNSTREAM(FEET) = 646.06

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.070
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.539
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.45 0.75 0.100 56 10.07

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 3.22

TOTAL AREA(ACRES) = 1.45 PEAK FLOW RATE(CFS) = 3.22
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FLOW PROCESS FROM NODE 321.08 TO NODE 322.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 642.06 DOWNSTREAM(FEET) = 641.81
FLOW LENGTH(FEET) =  50.80 MANNING'S N = ©.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.21

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.22

PIPE TRAVEL TIME(MIN.) = ©.20  Tc(MIN.) = 10.27

LONGEST FLOWPATH FROM NODE  320.80 TO NODE  322.00 = 770.00 FEET.
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FLOW PROCESS FROM NODE 322.00 TO NODE 322.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 1@.27

RAINFALL INTENSITY(INCH/HR) = 2.51

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75
AREA-AVERAGED Ap = ©.10
EFFECTIVE STREAM AREA(ACRES) = 1.45
TOTAL STREAM AREA(ACRES) = 1.45
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.22
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 4,22 12.45  2.235 ©.75( 0.07) 0.18 2.0 310.00
2 3.22 10.27  2.509 0.75( ©.87) .10 1.5 320.00

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
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1 7.13 1l1e.27 2.509 0.75( 0.07) ©.10 3.1 320.00
2 7.07 12.45 2.235 0.75( 0.07) 0.10 3.4 310.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 7.13 Tc(MIN.) = 10.27
EFFECTIVE AREA(ACRES) = 3.86  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 3.4
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 322.00 = 1615.00 FEET.
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FLOW PROCESS FROM NODE 322.00 TO NODE 323.00 IS CODE = 31

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

641.68 DOWNSTREAM(FEET) = 640.50

ELEVATION DATA: UPSTREAM(FEET) =

FLOW LENGTH(FEET) = 235.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.8 INCH PIPE IS 13.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.4

ESTIMATED PIPE DIAMETER(INCH) = 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.13

PIPE TRAVEL TIME(MIN.) = ©.78  Tc(MIN.) = 11.04

LONGEST FLOWPATH FROM NODE  310.00 TO NODE  323.00 =  1850.00 FEET.
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FLOW PROCESS FROM NODE 323.00 TO NODE 323.00 IS CODE = 81

MAINLINE Tc(MIN.) = 11.e4
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.402
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.60 .75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.1@0

SUBAREA AREA(ACRES) =  @.6@ SUBAREA RUNOFF(CFS) =  1.26
EFFECTIVE AREA(ACRES) = 3.66 AREA-AVERAGED Fm(INCH/HR) = 0.7
AREA-AVERAGED Fp(INCH/HR) = @.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 7.66
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FLOW PROCESS FROM NODE 323.00 TO NODE 324.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 640.50 DOWNSTREAM(FEET) =  639.80
FLOW LENGTH(FEET) = 140.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.06

ESTIMATED PIPE DIAMETER(INCH) = 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.66

PIPE TRAVEL TIME(MIN.) = ©.46  Tc(MIN.) = 11.51

LONGEST FLOWPATH FROM NODE  310.00 TO NODE  324.00 =  1990.e@ FEET.
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FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
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1 7.66
2 7.49

LONGEST FLOWPATH FROM NODE

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q
NUMBER (CFS)
82.72
82.80
85.07
85.19
84.66
75.47
72.13

NOUV b wNh R

LONGEST FLOWPATH FROM NODE

** PEAK FLOW RATE TABLE **

STREAM Q

NUMBER (CFS)
89.61
89.70
92.52
92.69
92.22
91.16
84.50
82.79
79.08

WooNOUTLWNR

TOTAL AREA(ACRES) =

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =
EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =

TOTAL AREA(ACRES)

LONGEST FLOWPATH FROM NODE

PR25A

11.51 2.343 0.75( ©.07) 0.10 3.7 320.00
13.69 2.111 ©.75( ©.07) e.1e 4.0 310.00
310.80 TO NODE 324.00 = 1996.0@ FEET.
Tc  Intensity Fp(Fm) Ap Ae HEADWATER
(MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
8.70 2.77@ ©.75( ©.07) ©.10 30.0 300.00
8.77 2.758 0.75( 0.07) ©0.10 30.2 120.00
10.69 2.449 0.75( 0.07) .10 35.6 216.00
10.89 2.422 0.75( 0.07) 0.10 36.1 200.00
11.11 2.393 0.75( 0.97) @.10 36.3 220.00
14.21 2.065 ©0.75( 0.07) ©.10 38.3 110.00
15.42 1.966 0.75( 0.07) ©.10 38.7 100.00
100.00 TO NODE 324.00 = 2476.00 FEET.
Tc  Intensity Fp(Fm) Ap Ae HEADWATER
(MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
8.70 2.77@0 0.75( 0.07) ©.10 32.8 300.00
8.77 2.758 0.75( ©.07) .10 33.0 120.00
10.69 2.449 0.75( 0.97) 0.10 39.0 210.00
10.89 2.422 @.75( 0.07) 0.10 39.6 200.00
11.11 2.393 0.75( ©.07) 0.10 39.9 220.00
11.51 2.343 0.75( 0.97) e.10 40.3 320.00
13.69 2.111 9.75( ©.97) .10 42.0 310.00
14.21 2.065 9.75( 0.07) .10 42.3 110.00
15.42 1.966 @.75( 0.07) ©.10 42.7 100.00
42.7
92.69 Tc(MIN.) = 10.892
39.58 AREA-AVERAGED Fm(INCH/HR) = ©.07
©.75 AREA-AVERAGED Ap = 0.16
42.7
100.00 TO NODE 324.00 = 2476.00 FEET.
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FLOW PROCESS FROM NODE

324.00 TO NODE

324.00 IS CODE =

12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE

324.00 TO NODE

414.00 IS CODE =

31

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

ELEVATION DATA: UPSTREAM(FEET) =

FLOW LENGTH(FEET)

PIPE-FLOW(CFS) =

PIPE TRAVEL TIME(MIN.) =
LONGEST FLOWPATH FROM NODE

140.00

92.69
e.es

MANNING'S N =
DEPTH OF FLOW IN 3.0 INCH PIPE IS 21.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.)
ESTIMATED PIPE DIAMETER(INCH)

25.05
30.00

639.30 DOWNSTREAM(FEET) =
9.012

630.34

NUMBER OF PIPES = 1

Tc(MIN.) =
100.00 TO NODE

10.99

414.00 = 2616.00 FEET.
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FLOW PROCESS FROM NODE

414.00 TO NODE

414.00 IS CODE =

10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE

400.00 TO NODE

401.00 IS CODE =

21



PR25A
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 840.00
ELEVATION DATA: UPSTREAM(FEET) = 658.50 DOWNSTREAM(FEET) = 650.00

Tc = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.260
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.374
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 2.10 0.75 0.100 56 11.26

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.lee

SUBAREA RUNOFF(CFS) = 4.35

TOTAL AREA(ACRES) = 2.10  PEAK FLOW RATE(CFS) = 4.35
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FLOW PROCESS FROM NODE 491.00 TO NODE 402.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 650.00 DOWNSTREAM ELEVATION(FEET) = 644.71
STREET LENGTH(FEET) = 310.80 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.018
OUTSIDE STREET CROSSFALL(DECIMAL) = ©0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.e15@
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.20
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = @.39

HALFSTREET FLOOD WIDTH(FEET) = 12.62
AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.22
PRODUCT OF DEPTHRVELOCITY(FT*ET/SEC.) =  1.25

STREET FLOW TRAVEL TIME(MIN.) = 1.60 Tc(MIN.) = 12.86

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.192
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 9.90 9.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) =  ©.90 SUBAREA RUNOFF(CFS) =  1.71
EFFECTIVE AREA(ACRES) = 3.0  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 5.72

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.40 HALFSTREET FLOOD WIDTH(FEET) = 13.16

FLOW VELOCITY(FEET/SEC.) = 3.28 DEPTH*VELOCITY(FT*FT/SEC.) = 1.31
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 1150.00 FEET.
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FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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PR25A
ELEVATION DATA: UPSTREAM(FEET) = 641.21 DOWNSTREAM(FEET) = 637.54
FLOW LENGTH(FEET) = 30.00 MANNING'S N = ©.012
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
DEPTH OF FLOW IN 12.8 INCH PIPE IS 5.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.17

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.72

PIPE TRAVEL TIME(MIN.) = ©.03 Tc(MIN.) = 12.90

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 1180.00 FEET.

sk ok ok ok sk s s o o ok ok Aok ok o ok ok ok ok ok ok sk ok o K oo o ok Kok Sk ok S ok 3R ok ok koK SR ok ok sk sk sk sk ok ok sk o o koK ok ook ok R R KoK ok
FLOW PROCESS FROM NODE 4@3.80 TO NODE 403.00 IS CODE = 81

MAINLINE Tc(MIN.) = 12.90
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.188
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.35 .75 0.1ee 56
COMMERCIAL B .10 0.75 0.100 56
COMMERCIAL B .25 0.75 2.100 56
COMMERCIAL B 0.15 0.75 @.100 56
COMMERCIAL B 0.15 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 1.9
EFFECTIVE AREA(ACRES) = 4.00  AREA-AVERAGED Fm(INCH/HR) = .87
AREA-AVERAGED Fp(INCH/HR) = @.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 7.61
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FLOW PROCESS FROM NODE 403.00 TO NODE 404.06 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 637.54 DOWNSTREAM(FEET) = 636.39
FLOW LENGTH(FEET) = 230.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 18.8 INCH PIPE IS 14.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.6

ESTIMATED PIPE DIAMETER(INCH) = 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.61

PIPE TRAVEL TIME(MIN.) = ©.76  Tc(MIN.) = 13.65

LONGEST FLOWPATH FROM NODE  400.8@ TO NODE  404.00 =  1410.00 FEET.
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FLOW PROCESS FROM NODE 404.00 TO NODE 404.00 1S CODE = 81

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

MAINLINE Tc(MIN.) = 13.65
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.115
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.25 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.46
EFFECTIVE AREA(ACRES) = 4.25  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 7.80
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FLOW PROCESS FROM NODE 404.00 TO NODE 405.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 636.39 DOWNSTREAM(FEET) =  636.24
FLOW LENGTH(FEET) =  30.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.@ INCH PIPE IS 14.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.06

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.80

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) = 13.75

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  405.60 =  1440.00 FEET.
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FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 13.75
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.106
SUBAREA LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL B .85 8.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.109

SUBAREA AREA(ACRES) = .85 SUBAREA RUNOFF(CFS) = 1.55
EFFECTIVE AREA(ACRES) = 5.10  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = .10

TOTAL AREA(ACRES) = 5.1 PEAK FLOW RATE(CFS) = 9.32
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FLOW PROCESS FROM NODE 405.00 TO NODE 406.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 636.24 DOWNSTREAM(FEET) = 634.14
FLOW LENGTH(FEET) = 210.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.32

PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 14.25

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 406.00 = 1650.00 FEET.

3% 3 ok 3k 3k 3k 2k 3 ok ok ok ok 3 ok e 3k 3k 3k 3k ok sk 3 ke ok ok ok Sk ok 3 s sk ok ok 3k ok ok 3 2k 3k ok sk sk ok 3k 3 3k 3 ok oK 3 ok 2k 3k ok 33 oK 35Ok ko ok ok ok ok k3K ok sk ok o sk ok sk ok

FLOW PROCESS FROM NODE 406.00 TO NODE 406.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.25
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.061
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.40 8.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.1@0

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.08
EFFECTIVE AREA(ACRES) = 8.50  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = .75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.5 PEAK FLOW RATE(CFS) = 15.20
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FLOW PROCESS FROM NODE 406.00 TO NODE 407.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 634.14 DOWNSTREAM(FEET) =  633.39
FLOW LENGTH(FEET) = 150.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.8 INCH PIPE IS 17.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.09

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.20

PIPE TRAVEL TIME(MIN.) = ©.41  Tc(MIN.) = 14.66

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  407.00 =  1800.00 FEET.
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FLOW PROCESS FROM NODE 407.00 TO NODE 407.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 14.66
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.026
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.95 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.108

SUBAREA AREA(ACRES) = 1.95 SUBAREA RUNOFF(CFS) = 3.43
EFFECTIVE AREA(ACRES) = 10.45  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = .10

TOTAL AREA(ACRES) = 10.4 PEAK FLOW RATE(CFS) = 18.36
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FLOW PROCESS FROM NODE 407.00 TO NODE 408.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 633.39 DOWNSTREAM(FEET) = 632.61
FLOW LENGTH(FEET) = 155.60 MANNING'S N = ©.012

DEPTH OF FLOW IN 27.@ INCH PIPE IS 18.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.47

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.36

PIPE TRAVEL TIME(MIN.) = ©0.40 Tc(MIN.) = 15.06

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 408.00 = 1955.00 FEET.
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FLOW PROCESS FROM NODE 408.00 TO NODE 408.060 IS CODE = 81

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

MAINLINE Tc(MIN.) = 15.06
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.994
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.95 0.75 0.180 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.95 SUBAREA RUNOFF(CFS) = 3.37
EFFECTIVE AREA(ACRES) = 12.40  AREA-AVERAGED Fm(INCH/HR) = @.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 12.4 PEAK FLOW RATE(CFS) = 21.42
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FLOW PROCESS FROM NODE 408.00 TO NODE 413.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 632.61 DOWNSTREAM(FEET) = 631.81
FLOW LENGTH(FEET) = 160.00 MANNING'S N = ©.012
DEPTH OF FLOW IN 27.@ INCH PIPE IS 20.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.61
ESTIMATED PIPE DIAMETER(INCH) = 27.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.42

PIPE TRAVEL TIME(MIN.) = ©0.40  Tc(MIN.) = 15.46

LONGEST FLOWPATH FROM NODE  460.00 TO NODE  413.00 =  2115.0@ FEET.
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FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) = 15.46

RAINFALL INTENSITY(INCH/HR) = 1.96
AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = .75
AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 12.40
TOTAL STREAM AREA(ACRES) = 12.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.42
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FLOW PROCESS FROM NODE 410.00 TO NODE 411.e0@ IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 835.00
ELEVATION DATA: UPSTREAM(FEET) = 655.62 DOWNSTREAM(FEET) = 640.07

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.944

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.558
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 2.40 8.75 .10 56  9.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 5.36

TOTAL AREA(ACRES) = 2.40  PEAK FLOW RATE(CFS) = 5.36
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FLOW PROCESS FROM NODE 411.0@ TO NODE 412.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 636.35 DOWNSTREAM(FEET) = 635.00
FLOW LENGTH(FEET) = 270.60 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.78

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.36

PIPE TRAVEL TIME(MIN.) = ©.94 Tc(MIN.) = 10.89

LONGEST FLOWPATH FROM NODE 410.00 TO NODE 412.00 = 1105.00 FEET.
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FLOW PROCESS FROM NODE 412.00 TO NODE 412.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN.) = 10.89
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.423
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.40 0.75 0.160 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.160

SUBAREA AREA(ACRES) =  3.40 SUBAREA RUNOFF(CFS) =  7.18
EFFECTIVE AREA(ACRES) = 5.80  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = @.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) = 12.26
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FLOW PROCESS FROM NODE 412.00 TO NODE 413.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 634.90 DOWNSTREAM(FEET) = 632.10
FLOW LENGTH(FEET) = 49.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.82

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.26

PIPE TRAVEL TIME(MIN.) = ©.04 Tc(MIN.) = 10.93

LONGEST FLOWPATH FROM NODE 410.00 TO NODE 413.00 = 1145.00 FEET.
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FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) = 10.93

RAINFALL INTENSITY(INCH/HR) = 2.42

AREA-AVERAGED Fm(INCH/HR) 0.07

AREA-AVERAGED Fp(INCH/HR) 0.75

AREA-AVERAGED Ap = ©0.10
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 5.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.26

5.80

*% CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 21.42 15.46 1.963 ©.75( 0.07) ©.10 12.4 400.00
2 12.26 10.93 2.417 0.75( 0.07) 0.10 5.8 410.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM ) Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 31.04 10.93  2.417 0.75( 0.07) .10 14.6 410.00
2 31.30  15.46  1.963 ©.75( 0.07) @.10 18.2 400.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 31.38  Tc(MIN.) =  15.46
EFFECTIVE AREA(ACRES) = 18.20  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 18.2
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  413.00 =  2115.00 FEET.
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FLOW PROCESS FROM NODE 413.00 TO NODE 414.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 631.81 DOWNSTREAM(FEET) = 630.51
FLOW LENGTH(FEET) = 260.80 MANNING'S N = ©.e12

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.38

ESTIMATED PIPE DIAMETER(INCH) = 33.08  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.30

PIPE TRAVEL TIME(MIN.) = ©.59  Tc(MIN.) = 16.05

LONGEST FLOWPATH FROM NODE  400.80 TO NODE  414.80 =  2375.0@ FEET.
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FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 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 31.04 11.52 2.342 0.75( ©.07) 0.10 14.6 410.00
2 31.30 16.05 1.919 ©.75( 0.07) 0.10 18.2 400.00
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 414.00 = 2375.00 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 89.61 8.80 2.753 ©.75( 0.07) 0.10 32.8 300.00
2 89.70 8.86 2.741 ©.75( 0.07) 0.10 33.0 120.00
3 92.52 10.78 2.437 @.75( 0.07) 0.10 39.0 210.00
4 92.69 10.99 2.409 0.75( 0.07) 0.10 39.6 200.00
5 92.22 11.21 2.381 ©.75( 0.07) 0.10 39.9 220.00
6 91.16 11.60 2.332 0.75( ©.07) 0.10 40.3 320.00
74 84.50 13.79 2.103 ©.75( ©.07) 0.10 42.0 310.00
8 82.79 14.30 2.056 ©.75( 0.07) 0.10 42.3 110.00
9 79.08 15.52 1.959 @.75( 0.07) 0.10 42.7 100.00
LONGEST FLOWPATH FROM NODE 108.00 TO NODE 414.00 = 2616.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 117.61 8.80 2.753 @.75( ©.07) ©.10 43.9 300.00
2 117.79 8.86 2.741 ©.75( 0.07) 0.10 44.2 120.00
3 122.79 10.78 2.437 ©.75( 0.907) 0.10 52.6 210.00
4 123.17 10.99 2.409 0.75( 0.07) 0.10 53.5 200.00
5 122.94 11.21 2.381 0.75( 0.07) 0.10 54.1 220.00
6 122.42 11.52 2.342 0.75( 0.07) ©.10 54.7 410.00
7 122.20 11.60 2.332 0.75( 0.07) 0.10 54.9 320.00
8 115.67 13.79 2.103 0.75( 0.07) 0.10 58.4 310.00
9 113.98 14.3@ 2.856 0.75( 0.07) 0.10 59.1 110.00
10 110.35 15.52 1.959 ©.75( 9.07) e.1e 60.4 100.00
11 108.73 16.05 1.919 0.75( ©.07) 0.10 60.9 400.00
TOTAL AREA(ACRES) = 60.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 123.17 Tc(MIN.) = 10.986
EFFECTIVE AREA(ACRES) = 53.47 AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 60.9
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 = 2616.00 FEET.
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FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 414.00 TO NODE 423.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 63@.2@0 DOWNSTREAM(FEET) = 627.66
FLOW LENGTH(FEET) = 634.88 MANNING'S N = ©.612

DEPTH OF FLOW IN 54.8 INCH PIPE IS 41.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.4@

ESTIMATED PIPE DIAMETER(INCH) = 54.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 123.17

PIPE TRAVEL TIME(MIN.) = 1.12  Tc(MIN.) = 12.11

LONGEST FLOWPATH FROM NODE  108.00 TO NODE  423.80 =  3250.00 FEET.
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FLOW PROCESS FROM NODE 423,00 TO NODE 423.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.11

RAINFALL INTENSITY(INCH/HR) = 2.27
AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = @.75
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 53.47
TOTAL STREAM AREA(ACRES) = 60.85

PEAK FLOW RATE(CFS) AT CONFLUENCE = 123.17
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FLOW PROCESS FROM NODE 420.00 TO NODE 421.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 820.00
ELEVATION DATA: UPSTREAM(FEET) = 647.00 DOWNSTREAM(FEET) = 638.70

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.152

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.388

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

COMMERCIAL B 4.25 0.75 ©.100 56 11.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 8.85

TOTAL AREA(ACRES) = 4.25 PEAK FLOW RATE(CFS) = 8.85
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FLOW PROCESS FROM NODE 420.00 TO NODE 421.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 11.15
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.388
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
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COMMERCIAL B 0.20 .75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10@
SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 0.42
EFFECTIVE AREA(ACRES) = 4.45  AREA-AVERAGED Fm(INCH/HR) = ©.97
AREA-AVERAGED Fp(INCH/HR) = @.75 AREA-AVERAGED Ap = ©.10
TOTAL AREA(ACRES) = 4.4 PEAK FLOW RATE(CFS) = 9.26
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FLOW PROCESS FROM NODE 421.00 TO NODE 422.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 638.70

DOWNSTREAM NODE ELEVATION(FEET) = 637.52

CHANNEL LENGTH THRU SUBAREA(FEET) = 235.00

"V* GUTTER WIDTH(FEET) = 3.0 GUTTER HIKE(FEET) = ©.170

PAVEMENT LIP(FEET) = ©.031 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = @.82000
MAXIMUM DEPTH(FEET) = 1.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.197
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 4.05 .75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.36

AVERAGE FLOW DEPTH(FEET) = ©.50 FLOOD WIDTH(FEET) = 32.41

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.66 Tc(MIN.) = 12.81

SUBAREA AREA(ACRES) = 4.5 SUBAREA RUNOFF(CFS) =  7.74
EFFECTIVE AREA(ACRES) =  8.50 AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.5 PEAK FLOW RATE(CFS) = 16.24
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = .52 FLOOD WIDTH(FEET) = 35.37

FLOW VELOCITY(FEET/SEC.) = 2.48 DEPTH*VELOCITY(FT*FT/SEC) = 1.30
LONGEST FLOWPATH FROM NODE  420.06 TO NODE  422.60 =  1055.00 FEET.
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FLOW PROCESS FROM NODE 422.00 TO NODE 422.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 12.81

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.197
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.60 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.15
EFFECTIVE AREA(ACRES) = 9.10  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 9.1 PEAK FLOW RATE(CFS) = 17.38
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FLOW PROCESS FROM NODE 422.00 TO NODE 423.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 633.52 DOWNSTREAM(FEET) = 629.17
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.012
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DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.34

ESTIMATED PIPE DIAMETER(INCH) = 18.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.38

PIPE TRAVEL TIME(MIN.) = ©0.89  Tc(MIN.) = 12.90

LONGEST FLOWPATH FROM NODE  420.0@ TO NODE  423.80 =  1140.00 FEET.
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FLOW PROCESS FROM NODE 423.00 TO NODE 423.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

f
n
|

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.90
RAINFALL INTENSITY(INCH/HR) = 2.19

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = .75

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 9.10

TOTAL STREAM AREA(ACRES) = 9.10

PEAK FLOW RATE(CES) AT CONFLUENCE = 17.38

*% CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 117.61  9.93  2.5680 @.75( 0.07) .10 43.9 300.00
1 117.79  9.99  2.550 @.75( 0.87) 0.10 44.2 120.00
1 122.79 11.91  2.296 ©.75( 0.07) 0.10 52.6 210.00
1 123.17 12.11  2.273 ©.75( ©.07) 0.10 53.5 200.00
1 122.94 12.33  2.248 ©.75( 0.07) ©.10 54.1 220.00
1 122.42 12.64  2.215 ©.75( ©.07) ©.10 54.7 410.00
1 122.20 12.72  2.206 ©.75( ©.07) @.10 54.9 320.00
1 115.67 14.92  2.805 @.75( 0.07) 0.10 58.4 310.00
1 113.98 15.44  1.964 ©.75( 0.07) 0.10 59.1 110.00
1 110.35 16.68  1.875 0.75( 0.07) ©.10 60.4 100.00
1 108.73 17.22  1.840 ©.75( 0.07) 0.10 60.9 400.00
2 17.38 12.90  2.188 ©.75( 0.07) 0.10 9.1 420.00

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
1 133.35 9.93 2.560 ©.75( ©.07) @.10 50.9 300.00
2 133.56 9.99 2.550 ©.75( 0.907) 8.10 51.2 120.00
3 139.65 11.91 2.296 ©.75( 0.07) ©.10 61.0 218.00
4 140.14 12.11 2.273 ©.75( 0.07) 0.10 62.0 200.00
5 140.02 12.33 2.248 0.75( 0.07) 0.10 62.8 220.00
6 139.67 12.64 2.215 0.75( 0.07) 0.10 63.7 410.00
7 139.49 12.72 2.206 ©.75( 9.07) ©.10 63.9 320.00
8 139.05 12.90 2.188 0.75( ©.07) 0.10 64.3 420.00
9 131.55 14.92 2.005 0.75( 0.07) e.1e0 67.5 310.00
10 129.53 15.44 1.964 0.75( 0.07) 0.10 68.2 110.00
11 125.16 16.68 1.875 ©.75( 0.07) 0.10 69.5 100.00
12 123.25 17.22 1.840 ©.75( 0.07) 0.10 70.0 400.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 140.14 Tc(MIN.) = 12.11
EFFECTIVE AREA(ACRES) = 62.01 AREA-AVERAGED Fm(INCH/HR) = ©.87
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 70.0
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 423.00 = 3250.00 FEET.
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PR25A
FLOW PROCESS FROM NODE 423.00 TO NODE 505.0@ IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 627.66 DOWNSTREAM(FEET) = 626.60
FLOW LENGTH(FEET) = 212.90 MANNING'S N = 0.012
DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.51

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 140.14

PIPE TRAVEL TIME(MIN.) = .34 Tc(MIN.) = 12.45

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 505.00 = 3462.00 FEET.
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FLOW PROCESS FROM NODE 5@5.00 TO NODE 505.00 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.) = 12.45

RAINFALL INTENSITY(INCH/HR) = 2.24

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75

AREA-AVERAGED Ap = ©.10

EFFECTIVE STREAM AREA(ACRES) = 62.01
TOTAL STREAM AREA(ACRES) = 69.95
PEAK FLOW RATE(CFS) AT CONFLUENCE = 140.14
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21

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

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 696.00

ELEVATION DATA: UPSTREAM(FEET) = 644.50 DOWNSTREAM(FEET) = 639.08

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.949
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.414
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs  Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 4.30 0.75 0.100 56 10.95

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 9.05

TOTAL AREA(ACRES) = 4.30 PEAK FLOW RATE(CFS) = 9.e5
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FLOW PROCESS FROM NODE 51.00 TO NODE 502.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 635.08 DOWNSTREAM(FEET) = 634.28
FLOW LENGTH(FEET) = 160.88 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.8 INCH PIPE IS 13.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.42

ESTIMATED PIPE DIAMETER(INCH) = 21.60  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.05

PIPE TRAVEL TIME(MIN.) = ©.49  Tc(MIN.) = 11.44

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  562.0¢ = 850.00 FEET.
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PR25A
FLOW PROCESS FROM NODE 502.00 TO NODE 502.00 IS CODE = 81

MAINLINE Tc(MIN.) = 11.44
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.351
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.9 0.75 9.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = @.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 1.9 SUBAREA RUNOFF(CFS) = 3.89
EFFECTIVE AREA(ACRES) = 6.20  AREA-AVERAGED Fm(INCH/HR) = ©.@7
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) = 12.70
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FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 634.28 DOWNSTREAM(FEET) = 633.50
FLOW LENGTH(FEET) = 155.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.92

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.7@

PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 11.88

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 503.00 = 1005.00 FEET.
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FLOW PROCESS FROM NODE 583.00 TO NODE 563.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 11.88
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.299
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.9 .75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 3.80
EFFECTIVE AREA(ACRES) = 8.10  AREA-AVERAGED Fm(INCH/HR) = ©.87
AREA-AVERAGED Fp(INCH/HR) = @.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) = 16.22
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FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 633.58 DOWNSTREAM(FEET) = 632.70
FLOW LENGTH(FEET) = 160.00 MANNING'S N = .12

DEPTH OF FLOW IN 24.@ INCH PIPE IS 18.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.13

ESTIMATED PIPE DIAMETER(INCH) = 24.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.22

PIPE TRAVEL TIME(MIN.) = .44  Tc(MIN.) = 12.31

LONGEST FLOWPATH FROM NODE  560.00 TO NODE  504.00 =  1165.0@ FEET.
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FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 IS CODE = 81
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 12.31

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2,250
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 2.95 0.75 0.100 56
COMMERCIAL B 0.60 0.75 9.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 3.55 SUBAREA RUNOFF(CFS) = 6.95
EFFECTIVE AREA(ACRES) = 11.65  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 22.81
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FLOW PROCESS FROM NODE 504.00 TO NODE 505.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 632.70 DOWNSTREAM(FEET) = 627.60
FLOW LENGTH(FEET) = 260.0@ MANNING'S N = ©.012

DEPTH OF FLOW IN 21.8 INCH PIPE IS 16.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.11

ESTIMATED PIPE DIAMETER(INCH) = 21.0@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.81

PIPE TRAVEL TIME(MIN.) = @.39  Tc(MIN.) = 12.7@

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  505.00 =  1425.00 FEET.
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FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 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.) = 12.70

RAINFALL INTENSITY(INCH/HR) = 2.21

AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.75

AREA-AVERAGED Ap = ©0.10

EFFECTIVE STREAM AREA(ACRES) = 11.65

TOTAL STREAM AREA(ACRES) = 11.65

PEAK FLOW RATE(CFS) AT CONFLUENCE = 22.81

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 133.35 10.27 2.509 0.75( 0.07) 0.10 50.9 300.00
1 133.56 10.33 2.500 0.75( 0.07) 0.10 51.2 120.00
1 139.65 12.24 2.258 0.75( 0.07) 0.10 61.0 210.00
1 140.14 12.45 2.236 0.75( 0.07) 0.10 62.0 200.00
1 140.02 12.67 2.212 0.75( 0.07) 0.10 62.8 220.00
1 139.67 12.98 2.180 0.75( 0.07) 0.10 63.7 410.00
1 139.49 13.06 2.172 ©.75( ©.07) o.18 63.9 320.00
1 139.05 13.24 2.154 ©.75( ©.97) 0.10 64.3 420.00
1 131.55 15.26 1.978 0.75( ©.07) ©.10 67.5 310.00
1 129.53 15.78 1.939 @.75( 0.907) o.10 68.2 110.00
1 125.16 17.03 1.852 0.75( ©0.07) 0.10 69.5 100.00
1 123.25 17.56 1.818 ©.75( 0.07) 0.10 70.0 400.00
2 22.81 12.70 2.208 0.75( 0.07) ©.10 11..7 500.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
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CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM
NUMBER

WoOoNOMT A WNE

10
11
12
13

Q

(CFS)
154.38
154.65
162.14
162.77
162.81
162.79
162.17
161.91
161.28
151.90
149.46
144.16
141.89

Tc
(MIN.)
10.27
10.33
12.24
12.45
12.67
12.70
12.98
13.06
13.24
15.26
15.78
17.03
17.56

Intensity

(INCH/HR)
2.509
2.500
2.258
2.236
2.212
2.208
2.180
2.172
2.154
1.978
1.939
1.852
1.818

Fp(Fm)
(INCH/HR)
0.75( 0.07)
0.75( ©.07)
0.75( 0.07)
0.75( ©.07)
0.75( 0.07)
@.75( 0.97)
0.75( 0.07)
0.75( 0.07)
0.75( @.07)
0.75( 0.07)
0.75( 0.07)
0.75( ©.07)
0.75( 9.07)

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =
EFFECTIVE AREA(ACRES) =

AREA-AVERAGED Fp(INCH/HR) =

TOTAL AREA(ACRES) =

LONGEST FLOWPATH FROM NODE

162.81
74.37

8l.6

Tc(MIN.) =

PR25A

Ap Ae
(ACR

[

RRERRRL D
CODOOOOIODOOOO®®

PP@O@@QQQ&Q@Q

12.67

ES)
60.3
60.7
72.3
73.4
74.4
74.5
75:3
75.5
75.9
79.1
79.9
81.2
81.6

HEADWATER
NODE
300.00
120.00
210.00
200.00
220.00
500.00
410.00
320.00
420.00
310.00
110.00
1090.00
400.00

AREA-AVERAGED Fm(INCH/HR) = .07

100.00 TO NODE

0.75 AREA-AVERAGED Ap = 0.1

505.00 =

(*]

3462.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)

EFFECTIVE AREA(ACRES)
AREA-AVERAGED Fp(INCH/HR) =

PEAK FLOW RATE(CFS) =

81.6

TC(MIN.) =

12.67

74.37 AREA-AVERAGED Fm(INCH/HR)=

** PEAK FLOW RATE TABLE **

STREAM
NUMBER

[y

Q

(CFS)
154.38
154.65
162.14
162.77
162.81
162.79
162.17
161.91
161.28
151.90
149.46
144.16
141.89

162.81

Tc Intensity Fp(Fm)
(MIN.) (INCH/HR) (INCH/HR)
10.27 2.509 0.75( 0.97)
10.33 2.500 0.75( 9.907)
12.24 2.258 ©.75( 9.07)
12.45 2.236 ©.75( 9.907)
12.67  2.212 ©.75( @.e7)
12.706  2.208 ©.75( ©.07)
12.98 2.180 ©0.75( ©.07)
13.06 2.172 ©.75( 0.07)
13.24  2.154 ©.75( 0.907)
15.26 1.978 ©.75( 0.907)
15.78 1.939 ©.75( 0.07)
17.e3  1.852 0.75( ©.07)
17.56  1.818 0.75( 0.07)

Ap Ae
(ACR

0.10

0.10

0.10

.10

0.10

0.1

0.10

0.10

0.10

0.10

0.16

2.10

e.1e

©.75 AREA-AVERAGED Ap = ©.100

ES)

60.3
60.7
72.3

NN N
& A w

.

00 00 N N N NN
PR, OwOoutuiun
ANV EP,EOVOUVTWUV A D

.

0.07

HEADWATER
NODE
300.00
120.00
210.00
200.00
220.00
500.00
410.00
320.00
420.00
310.00
110.00
100.00
400.00

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

Analysis prepared by:

Sk Rk ok ok kR Rdokkokkok k% DESCRIPTION OF STUDY %ok skokokok ok ko ok ook ook sk ok sk ok

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO #
* PROPOSED CONDITION 25-YEAR %
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 600-601) *

30 3k e 3k ok ok ok o ok 3k 3k ok ¢ 3k ¢ S ok ok ok ok K ok 3K ol ke sk ok sk sk sk ok Sk sk ok sk ok Sk s e sk ke Sk Sk ok ok ok ok ok Ak e sk A 2k ke sk ke ok ok ok S S ok ok 300k 3k ok ok ok ok ok sk ok

FILE NAME: W:\3635\PR25B.DAT
TIME/DATE OF STUDY: 18:17 06/18/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = @.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = ©.60600
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 ©.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.0@ FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.8 (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 600.00 TO NODE 601.00 IS CODE = 21

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

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 35.00

ELEVATION DATA: UPSTREAM(FEET) = 641.05 DOWNSTREAM(FEET) = 640.35

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.461
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.332
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR25B
NATURAL FAIR COVER

"OPEN BRUSH" B .15 0.61 1.000 66  6.40
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .61

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.15 PEAK FLOW RATE(CFS) = .37

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.2 TC(MIN.) = 6.40

EFFECTIVE AREA(ACRES) = ©.15 AREA-AVERAGED Fm(INCH/HR)= ©.61

AREA-AVERAGED Fp(INCH/HR) = ©.61 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = 0.37

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:

Fkokokkkdokkkkkkokkk¥kkkokkkkk* DEGCRIPTION OF STUDY kkskokoksdokokokok ok sk ok skokokokkkokokokok

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO .
* PROPOSED CONDITION 25-YEAR *
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 610-611) #
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FILE NAME: W:\3635\PR25C.DAT
TIME/DATE OF STUDY: 18:26 06/18/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = @.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) = ©.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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)

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 ©.0150

o

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.60 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 610.00 TO NODE 611.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
ELEVATION DATA: UPSTREAM(FEET) = 639.50 DOWNSTREAM(FEET) = 635.70

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.567
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.797
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR25C
NATURAL FAIR COVER
"OPEN BRUSH" B 8.85 0.61 1.000 66 8.57
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.61
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 1.67
TOTAL AREA(ACRES) = ©.85 PEAK FLOW RATE(CFS) = 1.67

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 0.9 TC(MIN.) = 8.57

EFFECTIVE AREA(ACRES) 0.85 AREA-AVERAGED Fm(INCH/HR)= ©.61
AREA-AVERAGED Fp(INCH/HR) = @.61 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 1.67

END OF RATIONAL METHOD ANALYSIS
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PR25D
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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:

0k ok 3% ok 3 e 3 3 e ok 3k ok ok ok o K % ok 3K ok ok DESCRIPTION OF STUDY 5 sk 3k ok 2k ok ok ok ok ok ok ok ok 3k e ok ok ok kR ok kR Rk

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO *
* PROPOSED CONDITION 25-YEAR *
* SOUTHWEST ENTRY DRIVEWAY FRONTING MERRILL AVE (NODES 620-621) *
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FILE NAME: W:\3635\PR25D.DAT
TIME/DATE OF STUDY: 18:33 06/18/2019

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

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) = ©.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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)

P S=ass = Eeay

1 30.0 20.0 0.018/0.018/0.020 ©.67 2.00 0.0312 0.167 ©.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = @.0@ 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 620.00 TO NODE 621.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 225.00

ELEVATION DATA: UPSTREAM(FEET) = 640.85 DOWNSTREAM(FEET) = 635.60

Tc = K*[(LENGTH** 3.0@)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.625
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.608
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR25D
COMMERCIAL B 0.35 8.75 0.100 56 5.63
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100
SUBAREA RUNOFF(CFS) = 1.11
TOTAL AREA(ACRES) = ©.35 PEAK FLOW RATE(CFS) = 1.11

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 8.3 TC(MIN.) = 5.63
EFFECTIVE AREA(ACRES) 0.35 AREA-AVERAGED Fm(INCH/HR)= .07
AREA-AVERAGED Fp(INCH/HR) = ©.75 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 1.11

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. 23.8 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:
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* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO *
* PROPOSED CONDITION 25-YEAR ¥
* SOUTHWEST LANDSCAPE FRONTING MERRILL AVE (NODES 630-631) -
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FILE NAME: W:\3635\PR25E.DAT
TIME/DATE OF STUDY: 18:39 06/18/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.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) = ©.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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)

=S===  S=SSS=osos | SSSSSSSSSSSSSSSSsS SS=S=sSx | S=sS=S

1 30.e 20.0 0.018/0.018/0.020 ©.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.0@ 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 630.00 TO NODE 631.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 40.00
ELEVATION DATA: UPSTREAM(FEET) = 639.50 DOWNSTREAM(FEET) = 635.25

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.864

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR2SE
NATURAL FAIR COVER
"OPEN BRUSH" B 0.30 8.61 1.000 66 5.0
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .61
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.608
SUBAREA RUNOFF(CFS) = .88
TOTAL AREA(ACRES) = ©.30  PEAK FLOW RATE(CFS) = 0.88
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 0.3 TC(MIN.) = 5.08
EFFECTIVE AREA(ACRES) 0.30 AREA-AVERAGED Fm(INCH/HR)= ©.61
AREA-AVERAGED Fp(INCH/HR) = ©.61 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = .88

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:

2k 3k ok 3k ok sk ok e ok ok sk ke ok sk ok 3K ke Kk ok Ok kR ok DESCRIPTION OF STUDY k¥ ko sk ok s sk ok ok ok o ook ok ook o ok o o sk ok ok

* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO
* PROPOSED CONDITION 25-YEAR *®

* SOUTHWEST LANDSCAPE FRONTING EUCLID AVE (NODES 640-641) *
3 A oK Ko KK o ook o o o o ok ook o o o R A o ok R R R oh R

FILE NAME: W:\3635\PR25F.DAT
TIME/DATE OF STUDY: 18:47 06/18/2019

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

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) = ©.8700

*ANTECEDENT MOISTURE CONDITION (AMC) II 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)

== e — . = e p——

1 30.0 20.0 0.018/0.018/0.626 0.67 2.00 ©0.0312 9.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.0@ FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.8 (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 640.00 TO NODE 641.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 30.00
ELEVATION DATA: UPSTREAM(FEET) = 640.40 DOWNSTREAM(FEET) = 636.50

Tc = K*[(LENGTH** 3.8@)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.864
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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PR25F
NATURAL FAIR COVER
"OPEN BRUSH" B 0.80 8.61 1.000 66 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.61
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 2.34
TOTAL AREA(ACRES) = ©.80 PEAK FLOW RATE(CFS) = 2.34

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 8.8 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) 0.80 AREA-AVERAGED Fm(INCH/HR)= ©.61
AREA-AVERAGED Fp(INCH/HR) = ©.61 AREA-AVER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>