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DISCUSSI ON

The purpose of this preliminary drainage study is to determine the drainage facility
requirements for Scheu Industrial Park in Rancho Cucamonga. Specifically, the subject
project is located south of Acacia Street, west of industrial businesses, north of 7th Street,
and east of Archibad Avenue, in the City of Rancho Cucamonga, County of San
Bernardino, California.

The subject site will consist of 4 warehouse buildings, with an approximate area of 16 acres.
Proposed drainage is overland and by sheet flow generally in a southwesterly direction. The
siteis not subject to off-site runoff.

The project is tributary to an existing storm drain in Archibald Avenue. A storm drain in 7"
Street will be constructed to collect runoff from multiple on-site subareas.

The 100-year storm event was modeled in the rational method hydrology calculations in this
study.

The rational method hydrologic model, as defined by Flood Control for San Bernardino
County, was followed in the determination of storm runoff. AES software was utilized for
hydrology calculations and some street flow depth analysis.
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2012 Advanced Engineering Software (aes)
Ver. 19.0 Release Date: 06/01/2012 License ID 1584

Analysis prepared by:

ENCOMPASS ASSOCIATES, INC.
5699 COUSINS PLACE
RANCHO CUCAMONGA CA 91737
909-684-0093 askeers@encompasscivil.com

khkkkkkkkkkkkkkkkkkkkkk*k*k** DESQCRIPTION OF STUDY ***kkkkkhkkkhkhkkhkhkkhkhkkhkhkkhkkk*

* SCHEU PROPERTY - NEC 7TH AND ARCHIBALD
* DEVELOPED HYDROLOGY
* 100-YEAR

kkhkkkkhkkkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhhkhkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkkkhkkkkkk,kkkkkk**k*

FILE NAME: Z:\FTP\AES\SCHUEDOO.DAT
TIME/DATE OF STUDY: 09:34 03/22/2018

--*TIME-OF-CONCENTRATION MODEL*--
USER SPECIFIED STORM EVENT (YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE (INCH) = 8.00
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) = 1.4000

*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 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

kkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk %
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 660.00
ELEVATION DATA: UPSTREAM (FEET) = 97.00 DOWNSTREAM (FEET) = 87.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.432
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.249
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTIAL B 0.90 0.75 0.100 56 9.43
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 3.38
TOTAL AREA (ACRES) = 0.90 PEAK FLOW RATE (CFS) = 3.38

khkkhkkkhkhkkkhkhkkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkhkkhkhhkkhkhhhkhhhkhkhkhkhkhhkhkkhkhkkhhkhkkhhkkkhkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 82.00 DOWNSTREAM (FEET) = 78.00
FLOW LENGTH (FEET) = 715.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.18

ESTIMATED PIPE DIAMETER (INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.38

PIPE TRAVEL TIME (MIN.) = 2.85 Tc (MIN.) = 12.28

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1375.00 FEET.

khkkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhkhkkhhkhkhhkkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkkk*k*x**

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 10
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FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 13

hokkhkkkhkhkhhkhkhhhhhkkhhkkkkkkkkhkkhkhkhkkhkkhkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkx %
FLOW PROCESS FROM NODE 1.00 TO NODE 3.10 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 904.00
ELEVATION DATA: UPSTREAM (FEET) = 97.00 DOWNSTREAM (FEET) = 86.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.176

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.837

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

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

Encompass Associates, Inc. Q-3 3/26/2018
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.20 0.75 0.100 56 11.18
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 4.06
TOTAL AREA (ACRES) = 1.20 PEAK FLOW RATE (CFS) = 4.06

khkkhkkkhkkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhhkhkkhkhkkhhkhkkhhkhkhhkhkhkhkkhkhkhhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 3.10 TO NODE 3.10 IS CODE = 81

MAINLINE Tc (MIN.) = 11.18

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.837

SUBAREA LOSS RATE DATA(AMC 1II):

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

COMMERCIAL B 1.70 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 1.70 SUBAREA RUNOFF (CFS) = 5.76

EFFECTIVE AREA (ACRES) = 2.90 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.9 PEAK FLOW RATE (CFS) = 9.82

khkhkkkhkhkhkhhkhkhhhkhhkhkhkhhhkhhhkhkkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhhkhkhhkhkkhhkkkhkkkhkkkkhkk k,kk **x**

FLOW PROCESS FROM NODE 3.10 TO NODE 3.20 IS CODE = 91

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

UPSTREAM NODE ELEVATION (FEET) = 86.00

DOWNSTREAM NODE ELEVATION (FEET) = 85.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 230.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE (FEET) = 0.200

PAVEMENT LIP(FEET) = 0.030 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH (FEET) = 0.50

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.512

SUBAREA LOSS RATE DATA(AMC 1II):

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

COMMERCIAL B 0.40 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 10.45

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

AVERAGE FLOW DEPTH (FEET) = 0.50 FLOOD WIDTH (FEET 30.00

"V" GUTTER FLOW TRAVEL TIME (MIN.) = 1.78 Tc (MIN.) = 12.95

SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 1.24

EFFECTIVE AREA (ACRES) = 3.30 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 3.3 PEAK FLOW RATE (CFS) = 10.21

2.16

—_ —

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.50 FLOOD WIDTH (FEET) = 29.74

FLOW VELOCITY (FEET/SEC.) = 2.14 DEPTH*VELOCITY (FT*FT/SEC) = 1.07
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.20 = 1134.00 FEET.
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khkhkkkhkhkhkhhkhkhhkhkhhhkhhhhkhhhkhkhhhkhhhkhhhkhhhkhhhkhhhkhhhkhhhkhhkhkhhkhhkhkkhhkkkhhkkkhhkkkhkkk,kk k*x**

FLOW PROCESS FROM NODE 3.20 TO NODE 3.20 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 12.95

RAINFALL INTENSITY (INCH/HR) = 3.51

AREA-AVERAGED Fm (INCH/HR) 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 3.30
TOTAL STREAM AREA (ACRES) = 3.30

PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.21

kkhkkkkhkkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhhkhkkhhkhkkhhkhkkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkkk*k*x*x*%

FLOW PROCESS FROM NODE 3.21 TO NODE 3.22 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 154 .00
ELEVATION DATA: UPSTREAM (FEET) = 89.00 DOWNSTREAM (FEET) = 87.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.435

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.914

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

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

COMMERCIAL B 0.20 0.75 0.100 56 5.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.05

TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE (CFS) = 1.05

R E SRR SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

FLOW PROCESS FROM NODE 3.22 TO NODE 3.23 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 85.00 DOWNSTREAM (FEET) = 84.00
FLOW LENGTH (FEET) = 60.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.74

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.05

PIPE TRAVEL TIME (MIN.) = 0.21 Tc (MIN.) = 5.65

LONGEST FLOWPATH FROM NODE 3.21 TO NODE 3.23 = 214 .00 FEET.

ER R R R Sk kS R S S S S R S S kR Ik kI S Rk kS Rk kR kR

FLOW PROCESS FROM NODE 3.23 TO NODE 3.23 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN.) = 5.65
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.781
SUBAREA LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.30 0.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.30 SUBAREA RUNOFF (CFS) = 1.54
EFFECTIVE AREA (ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 2.57

R R SRR SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES

FLOW PROCESS FROM NODE 3.23 TO NODE 3.24 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 84.00 DOWNSTREAM (FEET) = 82.00
FLOW LENGTH (FEET) = 239.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.51

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 2.57

PIPE TRAVEL TIME (MIN.) = 0.88 Tc (MIN.) = 6.53

LONGEST FLOWPATH FROM NODE 3.21 TO NODE 3.24 = 453.00 FEET.

hkkkkhkkhhkhhkkhkkkkkhkkhkkhhkkkkkkkkkkkhkkhhkhhkkkkkkkkkkkhkkkkkkkkkkkkkkk k%
FLOW PROCESS FROM NODE 3.24 TO NODE 3.24 IS CODE = 381

MAINLINE Tc (MIN.) = 6.53

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.298

SUBAREA LOSS RATE DATA (AMC 1II):

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

COMMERCIAL B 0.70 0.75 0.100 56

COMMERCIAL B 0.20 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.90 SUBAREA RUNOFF (CFS) = 4.23

EFFECTIVE AREA (ACRES) = 1.40 AREA-AVERAGED Fm (INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 6.58

hokkhkkkhhkhhhkhhhhhkhhkkkkkkkkhkhkhkkhkkhkkhkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkkkkx %
FLOW PROCESS FROM NODE 3.24 TO NODE 3.25 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 82.00 DOWNSTREAM (FEET) = 80.00
FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES
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PIPE-FLOW VELOCITY (FEET/SEC.) = 6.15
ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 6.58
PIPE TRAVEL TIME (MIN.) = 0.54 Tc (MIN.) = 7.07
LONGEST FLOWPATH FROM NODE 3.21 TO NODE 3.25 = 653.00 FEET.

khkkhkkkhkhkhkhhkhkhkhhkhkhhkhkhkhhkhkhhkhhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhkhhkhkkhhkhkkhkkkhkkkhhkkkhkk k,kk k*x**

FLOW PROCESS FROM NODE 3.25 TO NODE 3.25 IS CODE = 81

MAINLINE Tc (MIN.) = 7.07

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.050

SUBAREA LOSS RATE DATA (AMC 1II):

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

COMMERCIAL B 0.60 0.75 0.100 56

COMMERCIAL B 0.20 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 3.58

EFFECTIVE AREA (ACRES) = 2.20 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.2 PEAK FLOW RATE (CFS) = 9.85

khkhkkkhkhkhkhhkhkhhhkhhkhkhkhhhkhhhkhkkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhhkhkhhkhkkhhkkkhkkkhkkkkhkk k,kk **x**

FLOW PROCESS FROM NODE 3.25 TO NODE 3.26 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 80.00 DOWNSTREAM (FEET) = 79.00
FLOW LENGTH (FEET) = 113.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.49

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 9.85

PIPE TRAVEL TIME (MIN.) = 0.29 Tc (MIN.) = 7.36

LONGEST FLOWPATH FROM NODE 3.21 TO NODE 3.26 = 766.00 FEET.

khkkhkkkhkhkkkhkhkkkhkhkkhkhkhhkhkhhkhkhkhhkhkhhkhkkhhkhkhhkhkhkkhkhhkhkhkhhkhkkkhkhkhkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 3.26 TO NODE 3.26 IS CODE = 81

MAINLINE Tc (MIN.) = 7.36

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.930

SUBAREA LOSS RATE DATA (AMC 1II):

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

COMMERCIAL B 0.40 0.75 0.100 56

COMMERCIAL B 0.10 0.75 0.100 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 2.18

EFFECTIVE AREA (ACRES) = 2.70 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

Encompass Associates, Inc. Q-7 3/26/2018



Scheu Industrial Park
Drainage Study

TOTAL AREA (ACRES) = 2.7 PEAK FLOW RATE (CFS) = 11.80

khkkhkkkhkhkkkhkhkkhkhkhkkhkhkhkhkhkhhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhkkhkhkhkhkhkhhkhkhkhkhkhhkhkhkhkhkkhkhkkhhkkkhkhkkhkkkkkk kkk,k*x**

FLOW PROCESS FROM NODE 3.26 TO NODE 3.20 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 79.00 DOWNSTREAM (FEET) = 77.00
FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.68

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 11.80

PIPE TRAVEL TIME (MIN.) = 0.57 Tc (MIN.) = 7.94

LONGEST FLOWPATH FROM NODE 3.21 TO NODE 3.20 = 996.00 FEET.

kkhkkkkhkkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhhkhkkhhkhkkhhkhkkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkkk*k*x*x*%

FLOW PROCESS FROM NODE 3.20 TO NODE 3.20 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.94
RAINFALL INTENSITY (INCH/HR) = 4.71
AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 2.70
TOTAL STREAM AREA (ACRES) = 2.70
PEAK FLOW RATE (CFS) AT CONFLUENCE = 11.80
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.21 12.95 3.512 0.75( 0.07) 0.10 3.3 1.00
2 11.80 7.94 4.713 0.75( 0.07) 0.10 2.7 3.21

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 20.24 7.94 4.713 0.75( 0.07) 0.10 4.7 3.21
2 18.95 12.95 3.512 0.75( 0.07) 0.10 6.0 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 20.24 Tc (MIN.) = 7.94

EFFECTIVE AREA (ACRES) = 4.72 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED ZAp = 0.10

TOTAL AREA (ACRES) = 6.0

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.20 = 1134.00 FEET.

R EEEE SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

Encompass Associates, Inc. Q-8 3/26/2018



Scheu Industrial Park
Drainage Study

FLOW PROCESS FROM NODE 3.20 TO NODE 3.30 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 77.00 DOWNSTREAM (FEET) = 76.00
FLOW LENGTH (FEET) = 81.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 8.71

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 20.24

PIPE TRAVEL TIME (MIN.) = 0.15 Tc (MIN.) = 8.09

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.30 = 1215.00 FEET.

R R SRR SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES

FLOW PROCESS FROM NODE 3.30 TO NODE 3.30 IS CODE = 81

MAINLINE Tc (MIN.) = 8.09

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.658

SUBAREA LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 2.80 0.75 0.100 56
COMMERCIAL B 1.00 0.75 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNOFF (CFS) = 15.68
EFFECTIVE AREA (ACRES) = 8.52 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 9.8 PEAK FLOW RATE (CFS) = 35.15

R E SRR SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

FLOW PROCESS FROM NODE 3.30 TO NODE 3.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 76.00 DOWNSTREAM (FEET) = 73.00
FLOW LENGTH (FEET) = 46.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.54

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

PIPE-FLOW (CFS) = 35.15

PIPE TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 8.13

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1261.00 FEET.

hokkhkkkhhkhhhkhhhhhkhhkkkkkkkkhkhkhkkhkkhkkhkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkkkkx %
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 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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Drainage Study
1 35.15 8.13 4.644 0.75( 0.07) 0.10 8.5 3.21
2 30.10 13.15 3.480 0.75( 0.07) 0.10 9.8 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1261.00 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 3.38 12.28 3.626 0.75( 0.07) 0.10 0.9 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1375.00 FEET.
** PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.03 8.13 4.644 0.75( 0.07) 0.10 9.1 3.21
2 34.35 12.28 3.626 0.75( 0.07) 0.10 10.5 1.00
3 33.34 13.15 3.480 0.75( 0.07) 0.10 10.7 1.00
TOTAL AREA (ACRES) = 10.7
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 38.03 Tc(MIN.) = 8.132
EFFECTIVE AREA (ACRES) = 9.12 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED 2p = 0.10
TOTAL AREA (ACRES) = 10.7
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1375.00 FEET.

khkhkkkhkhkhkhhkhkhhhkhhkhkhkhhhkhhhkhkkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhhkhkhhkhkkhhkkkhkkkhkkkkhkk k,kk **x**

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 73.00 DOWNSTREAM (FEET) = 72.50
FLOW LENGTH (FEET) = 64.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.59

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 38.03

PIPE TRAVEL TIME (MIN.) = 0.12 Tc (MIN.) = 8.26

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1439.00 FEET.

khkkhkkkhkhkkkhkhkkkhkhkkhkhkhhkhkhhkhkhkhhkhkhhkhkkhhkhkhhkhkhkkhkhhkhkhkhhkhkkkhkhkhkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.26

RAINFALL INTENSITY (INCH/HR) = 4.60

AREA-AVERAGED Fm (INCH/HR) 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 9.12
TOTAL STREAM AREA (ACRES) = 10.70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 38.03

R EEEE SRR SRR S EESEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
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Drainage Study

FLOW PROCESS FROM NODE 4.10 TO NODE 4.20 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 714.00
ELEVATION DATA: UPSTREAM (FEET) = 92.00 DOWNSTREAM (FEET) = 86.00
Tc = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.951
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.885
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL B 3.20 0.75 0.100 56 10.95
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 10.97
TOTAL AREA (ACRES) = 3.20 PEAK FLOW RATE (CFS) = 10.97

khkhkkkhkhkhkhhkhkhhhkhhhhhhhkhhhhhhkhkhhhkhhhkhhkhkhhhkhhhkhhhkhhhkhhhhkhhhkhkkhkkkhkkkhkkkhkk k,kk **x**

FLOW PROCESS FROM NODE 4.20 TO NODE 4.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 81.00 DOWNSTREAM (FEET) = 72.50
FLOW LENGTH (FEET) = 222.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.34

ESTIMATED PIPE DIAMETER (INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 10.97

PIPE TRAVEL TIME (MIN.) = 0.33 Tc (MIN.) = 11.28

LONGEST FLOWPATH FROM NODE 4.10 TO NODE 4.00 = 936.00 FEET.

khkkhkkkhkhkkhkhkhkhkhhhkhkhhkhkhhhkhhhkhhhkhkhhkhkhhkhkhhkhkhkhkhhhkhhhkhhhkhhkhhkhkhhkhkkhhkhkkhkkkhhkkkhkk kkk k*x**

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1
>>>>>DESTGNATE 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.) = 11.28

RAINFALL INTENSITY (INCH/HR) = 3.82

AREA-AVERAGED Fm(INCH/HR) 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 3.20
TOTAL STREAM AREA (ACRES) = 3.20
PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.97
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.03 8.26 4.602 0.75( 0.07) 0.10 9.1 3.21
1 34.35 12.41 3.603 0.75( 0.07) 0.10 10.5 1.00
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1 33.34 13.28 3.460 0.75( 0.07) 0.10 10.7 1.00
2 10.97 11.28 3.817 0.75( 0.07) 0.10 3.2 4.10
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 47.75 8.26 4.602 0.75( 0.07) 0.10 11.5 3.21
2 46.33 11.28 3.817 0.75( 0.07) 0.10 13.3 4.10
3 44 .70 12.41 3.603 0.75( 0.07) 0.10 13.7 1.00
4 43.26 13.28 3.460 0.75( 0.07) 0.10 13.9 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 47.75 Tc (MIN.) = 8.26
EFFECTIVE AREA (ACRES) = 11.46 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED 2Ap = 0.10
TOTAL AREA (ACRES) = 13.9
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1439.00 FEET.

khkkkkhkhkkkhkhkkkhkhkhkhkhkhhkhkhhhkhkhhkhkhhkhkkhhkhkkhhkhkhhkkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhhkhkkhkhkkhkkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 72.50 DOWNSTREAM (FEET) = 72.00
FLOW LENGTH (FEET) = 278.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 35.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.15

ESTIMATED PIPE DIAMETER (INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 47.75

PIPE TRAVEL TIME (MIN.) = 0.90 Tc (MIN.) = 9.16

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1717.00 FEET.

kkhkkkkhkkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhhkhkkhkkhkkhhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhkkkhkkkkkkkkk,k*x*x*%

FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.16

RAINFALL INTENSITY (INCH/HR) = 4.33

AREA-AVERAGED Fm(INCH/HR) 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 11.46
TOTAL STREAM AREA (ACRES) = 13.90

PEAK FLOW RATE (CFS) AT CONFLUENCE = 47.75

kkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk %
FLOW PROCESS FROM NODE 5.10 TO NODE 5.20 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH (FEET) =  267.00
ELEVATION DATA: UPSTREAM (FEET) = 88.00 DOWNSTREAM (FEET) = 85.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.972
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.093
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTIAL B 2.00 0.75 0.100 56 6.97
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 9.03
TOTAL AREA (ACRES) = 2.00 PEAK FLOW RATE (CFS) = 9.03

khkkhkkkhkhkkkhkhkkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkhkkhkhhkkhkhhhkhhhkhkhkhkhkhhkhkkhkhkkhhkhkkhhkkkhkkkkkkkk,k*x**

FLOW PROCESS FROM NODE 5.20 TO NODE 5.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 80.00 DOWNSTREAM (FEET) = 72.00
FLOW LENGTH (FEET) = 51.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.68

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 9.03

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 7.02

LONGEST FLOWPATH FROM NODE 5.10 TO NODE 5.00 = 318.00 FEET.

khkkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhkhkkhhkhkhhkkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkkk*k*x**

FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.02

RAINFALL INTENSITY (INCH/HR) = 5.07

AREA-AVERAGED Fm(INCH/HR) 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.75

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 2.00

TOTAL STREAM AREA (ACRES) = 2.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.03

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 47.75 9.16 4.325 0.75( 0.07) 0.10 11.5 3.21
1 46.33 12.18 3.645 0.75( 0.07) 0.10 13.3 4.10
1 44 .70 13.32 3.454 0.75( 0.07) 0.10 13.7 1.00
1 43.26 14.19 3.325 0.75( 0.07) 0.10 13.9 1.00
2 9.03 7.02 5.074 0.75( 0.07) 0.10 2.0 5.10
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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 52.08 7.02 5.074 0.75( 0.07) 0.10 10.8 5.10
2 55.43 9.16 4.325 0.75( 0.07) 0.10 13.5 3.21
3 52.78 12.18 3.645 0.75( 0.07) 0.10 15.3 4.10
4 50.80 13.32 3.454 0.75( 0.07) 0.10 15.7 1.00
5 49.14 14.19 3.325 0.75( 0.07) 0.10 15.9 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 55.43 Tc(MIN.) = 9.16
EFFECTIVE AREA (ACRES) = 13.46  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 15.9
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1717.00 FEET.

R o S o o o S o S

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 72.00 DOWNSTREAM (FEET) = 71.00
FLOW LENGTH (FEET) = 215.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.77

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 55.43

PIPE TRAVEL TIME (MIN.) = 0.46 Tc (MIN.) = 9.62

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1932.00 FEET.

hkkhkkhkkhhkhhhkkhkkkkkhhkhhkhhkkkkkkkkkkkhkkhhkhhkkkkkkkkkkkhkkkkkkkkkkkkkkkx %
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 381

MAINLINE Tc (MIN.) = 9.62

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.200

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) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 1.00 SUBAREA RUNOFF (CFS) = 3.71
EFFECTIVE AREA (ACRES) = 14 .46 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 16.9 PEAK FLOW RATE (CFS) = 55.43
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 16.9 TC(MIN.) = 9.62

EFFECTIVE AREA (ACRES) = 14.46 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.100
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PEAK FLOW RATE (CFS) = 55.43
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 52.08 7.49 4.878 0.75( 0.07) 0.10 11.8 5.10

2 55.43 9.62 4.200 0.75( 0.07) 0.10 14.5 3.21

3 52.78 12.65 3.562 0.75( 0.07) 0.10 16.3 4.10

4 3 0 (0. ) O 7 1.

5 3 0 ( 0.07) O 9 1.

END OF RATIONAL METHOD ANALYSIS

Encompass Associates, Inc. Q-15 3/26/2018



03/22/18

REFERENCES & MAPS

R-1




i
) ‘\%‘ i
B ”;“F
N 4 :
T
-
;

s

4y

..I E .
5 AZJ\

LEGEND p 1 . i
) A R g e
- T N SOIL GROUP BOUNDARY = /l_% Ty —
/ : 3
\\ A SOIL” GROUP DESIGNATION - S SCALE 1:48,000

i T swemewemmast SCALE REDUCED BY 1/2 | HYDROLOGIC SOILS GROUP MAP
, . AN
SAN BERNARDINO COUNTY N | | | " FOR |

HYDROLOGY MANUAL o e I SOUTHWEST-A AREA.

INDEX MAP
(,-26 FIGURE C-I3



Aaron Skeers
Callout
SITE


o

el
S
z

= 1

/

|
[

N =
\\’big\il"kczj 2l

Q)

L.
"

55N

Lo
l

N

x,
S W
N
RS
PO

b
T

T

l\;‘
+_-
|
l

A

ol ST
- ‘x AW
\Wg ] S 2z
— K =
ik S x
3 2 ES

i . "L b .
g )
i et
C vyl

(CTOMA |

I, 1
oy AMIOHLAK]

.?g(‘
)

oA

.
* .
cocanne
t
AvE .
v
= cuammiey,
t
y
y
z 3
o i
et -
Beey
!
hoee®
LELL
b, H
H
wcgroian
SANCH

BERKARDING

orfpwse

FREEWA e

!
:g;/
o
%

1 YrvERgiOE

L REDLANDS Suron _lave -7

. ~
U N I 2O & YY) 4 .-
K A oy sin] ave whe 1PN . < !
Lo

.
OAX

N . s : . . s
£ P : ’ T LR el - Z. :
; o . e o 8 mone | 57 >4 R U - N
Steeeper I - ' : - ; ) i ' 1T\ : | X Q . ; £ —
. PHILADEL P P I i i i l " : s 1 —ie ) e S !
5 1, ", B Gt .
, J g — & s v 2 -~ - o o YUCALPA
q . 2 N " ’
h N 1¢ . !
- _— K
H i

4 GRAND TERN, { U : - -
"// ? ?CE \%.;\ ‘ ~"\,{ | . , b u 4

- //,,‘g ; T *r . Y i'T
) ;% :,{' ‘:‘ %_, I . _{_1 | SAN | BERNARDING QUN
. -

7/ . N+ IVERSIDE , COUNTY K~

o
I
B
o

[
.IM
‘\:.f
|
e
!
e
!

2
- )
: —= 349047\,
\ 3 "
4 \, E H [y % y
TS| R N AEY A fe e - L\ {
- g & o - — - s [N
o~ » Fucmun il 4] NG N
d by 3| & 5
poos ~B\ IVERSIDE ! X ’ ' i
S
- v . W\ e __ . PG U , VA
i 04 . W _ro: 7h i | l X ]
S N LES | . S 5
T L . ' O
+ R . - A R — e e o —
1795 \ SOCUST Ave,

4 (A
-,..'.ﬂ.foro‘i.".cio.oo‘g.' i\\..\
N Ao
N T S

I
S Y SR

R4wW i ; R3

' i ¢ . 1

?_AN KRNAR&W COUNTY

REDUCED DRAWING VAL.:EL.Q? EA

SCALE 1" = 4 MILES Yoo 100 YEAR | HOUR
SAN BERNARDINO COUNTY e A

. ; APPROVED BY
HYDROLOGY MANUAL ’ Qa ISOLINES PRECIPITATION (INCHES) DATE

TS| -

I TR
L]
jo
-
®
2
L)
o
+
i
T,
i
-\ —-

.
.
M Y T X R L RN LI NPy 1

B-12 FIGURE B-4


Aaron Skeers
Callout
SITE




