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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the easterly side of Cajon Boulevard northwest of Little
League Drive, between Kendall Drive and Cajon Boulevard in the City of San
Bernardino. Please see Figure 1 for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the proposed condition 100-year peak flow rate
from the site that will ultimately drain to a proposed Master Planned storm drain in Cajon
Boulevard per City of San Bernardino Vulcan Materials Company Master Plan Line E20
and E21 drawing number 12982.

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

Brian Weil
Eduardo Toledanes
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DISCUSSION

The project site is approximately 20 acres. Proposed improvements to the site include a
single story (321,800 square feet) warehouse type building. Truck docks are located on
the northerly side of the Building, paved vehicle parking areas on the easterly and
westerly side of the site and a proposed water quality basin at the southeasterly corner of
the project site. The remaining areas will be landscaped.

Existing Conditions

The site is currently an undeveloped dirt lot and being utilized as a storage and parking
area. Runoff from the site generally drains southeasterly to Cajon Boulevard. An existing
storm drain system (per City of San Bernardino Vulcan Materials Company Master Plan
Line E20 and E21 drawing number 12982) in Cajon Boulevard was designed to convey
100-year commercial runoff from the project site. The existing 100-year peak flow rate
from the site tributary to the existing Cajon Storm drain system is approximately 67.6 cfs
(41.0 cfs. +256.6 cfs.).

Please see Appendix “A” for reference materials, Existing Hydrology calculations and
Hydrology map for the existing Master Planned Storm Drain Lines E20 and E21.

Proposed Condition

Runoff from the site at proposed condition was tabled to the Master Planned storm drain
in Cajon Boulevard (Line E-21). Drainage from the project site will maintain its drainage
pattern at existing condition. See Appendix "A" for portions of the Master Drainage Plan.

Under proposed condition, runoff from the site drains to catch basins and conveyed to a
proposed water quality basin (southeast of the building) via a proposed storm drain
system and ultimately discharged to an existing 30” R.C.P. lateral downstream (see nodes
100-106). The total 100-year peak flow rate tributary to the existing 30” R.C.P. lateral
(at Node 106) is approximately 58.3 cfs. which is less than the existing condition of 67.6
cfs.

Runoff from a southerly portion of the landscaped areas (0.5 acres) from the site
including a portion of the Southern Sierra’s Power Company easement area (0.4 acres)
will drain to Cajon Boulevard.

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



Detention Basin and Retention Chambers

The proposed basin east of the site including the underground chambers north and east of
the proposed building will be utilized only for water quality purposes. Runoff from the
site will drain to catch basins and conveyed to the underground chambers and into the
proposed basin. Here, initial runoff from the site will be treated for water quality and
allowed to infiltrate. Runoff that exceeds the BMP volume including the peak flow will
be conveyed to Line “C” and ultimately discharged to the existing 30” R.C.P.

downstream.

Methodology

San Bernardino County Rational Method program (AES Software) was used for the
hydrology calculations. The site is composed of soil type “A” per the San Bernardino
County Hydrology Manual (see reference in Appendix “A”).
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SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREAR AREA (ACRES) = 3.30 SUBAREA RUNOFF (CFS) = 9.31
EFFECTIVE AREA (ACRES) = 75.08 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0,12

TOTAL AREA (ACRES) = 104.65 PEAK FLOW RATE (CFS) = 245.82

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

R R R R L L e e e oy e U AL PSP
FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.92

RAINFALL INTENSITY (INCH/HR) = 3.21

AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp(INCH/HR) = (.80

AREA-AVERAGED Ap = 0.12

EFFECTIVE STREAM AREA (ACRES) = 75.08

TOTAL STREAM AREA(ACRES) = 104.65

PERK FLOW RATE(CFS) AT CONFLUENCE = 245.82
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 I8 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 1190.00
ELEVATION DATA: UPSTREAM (FEET) = 1844.00 DOWNSTREAM(FEET) = 1822.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.474
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.912
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs el
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 12.30 0.80 0.10 52 11.47
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 42.43
TOTAL AREA (ACRES) = 12.30 PEAK FLOW RATE(CFS) = 42.43

e R L L g R P Y
FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

i e TR, =me

ELEVATION DATA: UPSTREAM(FEET) = 1810.00 DOWNSTREAM (FEET) = 1807.80
FLOW LENGTH (FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.13

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 42.43

PIPE TRAVEL TIME (MIN.) = 0.09 Tc(MIN.) = 11.57

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 1270.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

EESEERE

TIME OF CONCENTRATION(MIN.) = 11.57
RAINFALL INTENSITY(INCH/HR) = 3.89
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 12.30
TOTAL STREAM AREA (ACRES) = 12.30
N PEAK FLOW RATE(CFS) AT CONFLUENCE = 42.43
- ** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER {(CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 234.33 11.09 3.993 0.80( 0.10) 0.12 58.0 110.00




1 239.05 11.88 3.831 0.80( 0.10) 0.12 61.7 120.00
1 245.82 15.92 3.214 0.80( 0.10) 0.12 75.1 100.00
1 226.77 33.860 2.053 0.80( 0.11) 0.14 104.7 554.00
1 242.33 12.67 3.686 0.80( 0.10) 0.12 64.9 123.00
2 42.43 11.57 3.893 0.80( 0.08) 0.10 12.3 130.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 276.07 11.09 3.993 0.80( 0.09) 0.12 69.8 110.00
2 280.79 11.88 3.831 0.80( 0.09) 0.12 74.0 120.00
3 282.45 12.867 3.686 0.80( 0.09) 0.12 77.2 123.00
4 280.69 15.92 3.214 0.80( 0.107 0.12 87.4 100.00
5 248.73 33.60 2.053 0.80( 0.11) 0.13 117.0 554 .00
6 279.61 11.57 3.893 0.80( 0.09) 0.12 72.5 130.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 282.45 Tc (MIN.) = 12.67
EFFECTIVE AREA (ACRES) = 77.24 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.12
TOTAL AREA (ACRES) = 116.95
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 132.00 = 4194.00 FEET.

LR AR AR R AR R AR 2 L R L R L L L L R R R R o g o e gt AU
FLOW PROCESS FROM NODE 132.00 TO NODE 142.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1806.30 DOWNSTREAM(FEET) = 1785.70
FLOW LENGTH(FEET) = 929.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 54.0 INCH PIPE IS 43.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.46

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 282.45

PIPE TRAVEL TIME (MIN.) = 0.76 Tc(MIN.) = 13.43

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 142.00 = 5123.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN) = 13.43
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.560

. SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USH GROUP (RCRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL a 2.20 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBRREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF (CFS) = 6.89
EFFECTIVE AREA (ACRES) = 79.44 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.12

. TOTAL AREA (ACRES) = 119.15 PEAK FLOW RATE (CFS) = 282.45
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

*****D\'**************************************l'*******************************

. FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
! CONFLUENCE VALUES USED FOR INDEDENDENT STREBM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 13.43
RAINFALL INTENSITY(INCH/HR) = 3.56
AREA-AVERAGED Fm(INCH/HR) 0.09
. AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.12
EFFECTIVE STREAM AREA(ACRES) = 79.44
TOTAL STREAM AREA(ACRES) = 119.15
. PEAK FLOW RATE (CFS) AT CONFLUENCE = 282.45

**************w*****t*******************t***********t***********************
FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21




>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 1420.00
ELEVATION DATA: UPSTREAM(FEET) = 1836.00 DOWNSTREAM(FEET) = 1803.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.764

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.854

SUBAREA Tc AND LOSS RATE DATA (AMC III):

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

COMMERCIAL A 12.20 0.80 0.10 52 11.76

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 41.44

TOTAL AREA (ACRES) = 12.20 PEAK FLOW RATE(CFS) = 41.44

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 IS CODE = 31

>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1793.00 DOWNSTREAM(FEET) = 1786.70
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.52

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 41.44

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 11.83

LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00 = 1500.00 FEET.

I k***************************************************************************
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 Is CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

= SeEsEEEESETSSSSSEssswsEnESES

TOTAL NUMBER OF STREAMS = 2
l CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.83
RAINFALL INTENSITY (INCH/HR) =  3.84
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) =  12.20
TOTAL STREAM AREA (ACRES) =  12.20
PEAK FLOW RATE (CFS) AT CONFLUENCE = 41.44
' *% CONFLUENCE DATA **
SUTREAM Q Y'c  lntengity Fp(Fm) Ap  Ae HEADWATER
NUMBER  (CFS) (MIN.) (INCH/HR) (INCH/HR)} (ACRES) NODE
1 276.07 11.8% 3.838 0.80( 0.UY) 0.12 72.0 110.00
al 280.79 12.64 3.692 0.80( 0.09) 0.12 76.2 120.00
1 282.45 13.43 3.560 0.80( 0.09) 0.12 79.4 123.00
1 280.69 16.68 3.126 0.80( 0.09) 0.12 89.6 100.00
1 248.73 34.36 2.026 0.80( 0.10) 0.13 119.2 554.00
' 1 279.61 12.33 3.748 0.80( 0.0%) 0.12 74.7 130.00
2 41.44 11.83 3.841 0.80( 0.08) 0.10 12.2 140.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
I CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM o] Tc Intensity  Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
l 1 317.47 11.85 3.838 0.80( 0.09) 0.11 84.2 110.00
. 2 320.02 12.33 3.748 0.80( 0.09) 0.11 86.9 130.00
3 320.59 12.64 3.692 0.80( 0.09) 0.11 88.4 120.00
4 320.80 13.43 3.560 0.80( 0.09) 0.11 91.6 123.00
. S 314.25 16.68 3.126 0.80( 0.09) 0.12 101.8 100.00
L 6 270.17 34.36 2.026 0.80( 0.10) 0.13 131.4 554.00
7 317.35 11.83 3.841 0.80( 0.09) 0,11 84.1 140.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
;g‘;gcii's: RATE (CFS) =  320.80  Tc(MIN.) =  13.43
AREA (ACRES) = 91.64 AREA-AVERAGED Fm(INCH/HR) = 0.09
gET:LWERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Bp = 0.11
AREA (ACRES) = 131.35
. LONGEST FLOWPATH FROM NODE 100.00 TO NODE 142.00 = 5123.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 157.00 IS CODE = 31
. >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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' ELEVATION DATA: UPSTREAM(FEET) = 1785.60 DOWNSTREAM(FEET) = 1776.70

FLOW LENGTH(FEET) = 406.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 45.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.08
ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
. PIPE-FLOW(CFS) = 320.80
PIPE TRAVEL TIME (MIN.) = 0.32 Tc(MIN.) = 13.75
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 157.00 = 5529.00 FEET.

FLOW PROCESS FROM NODE 157.00 TO NODE 157.00 IS CODE = 1

l AEAIRKRKRERRIRRRRTARKA N ARSI AT Ak TRk AT IFRR I T AR ARk hhrrhkkhdhhkhhhhrhxhdhidddr

' TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.75
RAINFALL INTENSITY (INCH/HR) = 3.51
AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.11
EFFECTIVE STREAM AREA(ACRES) = 91.64
TOTAL STREAM AREA(ACRES) = 131.35

. PEAK FLOW RATE (CFS) AT CONFLUENCE = 320.80

AR AR IIRE AR TR AR AAINNTIRKRTRARTTA TR AR NN AR LIR RN AT h kA hhrhdkrrkddhdhid

FLOW PROCESS FROM NODE 152.00 TO NODE 153.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
) >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

l INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00 !

ELEVATION DATA: UPSTREAM(FEET) = 1825.00 DOWNSTREAM(FEET) = 1810.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.160

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.978

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL A 10.50 0.80 0.10 52 11.16

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 36.84

TOTAL AREA (ACRES) = 10.50 PEAK FLOW RATE(CFS) = 36.84

R L e T e T L]
FLOW PROCESS FROM NODE 153.00 TO NODE 154.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 1796.80 DOWNSTREAM(FEET) = 1790.00
FLOW LENGTH(FEET) = 620.00 MANNING'S N # 0.012
DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.5 INCHES
. PIPE-FLOW VELOCITY (FEET/SEC.) = 10.29
ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.84
PIPE TRAVEL TIME (MIN.) = 1.00 Tc(MIN.) = 12.16
LONGEST FLOWPATH FROM NODE 152.00 TO NODE 154.00 = 1620.00 FEET.

FHE RN Rk koA AR A h kAR R AR KA Ak AR R R Rk ARk A A Ak ok ok ok ek
FLOW PROCESS FROM NODE 153.00 TO NODE 154.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN) = 12.16

*
SU;uo YEAR RAINFALL INTENSITY(INCH/HR) = 3.778
AREA LOSE RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
m;“m USE GROUP  (ACRES) (INCH/HR) (DECIMAL) ON
CIAL A 15.10 0.80 0.10 52

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

|



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 15.10 SUBAREA RUNOFF (CFS) = 50.26

EFFECTIVE AREA(ACRES) = 25.60 AREA-AVERAGED Fm(INCH/HR) = (.08
' AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 25.60 PEAK FLOW RATE(CFS) = 85.20

el L L e Y
- FLOW PROCESS FROM NODE 154.00 TO NODE 155.00 IS CODE = 31

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

==s=s=====a= = e e T T T —— T ===m=
i ELEVATION DATA: UPSTREAM(FEET) = 1790.00 DOWNSTREAM (FEET) = 1787.70

FLOW LENGTH(FEET) = 450.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.4 INCHES
., PIPE-FLOW VELOCITY(FEET/SEC.) = 9.39
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
I PIPE-FLOW (CFS) = 85.20
PIPE TRAVEL TIME(MIN.) = 0.80 Tc(MIN.) = 12.96
LONGEST FLOWPATH FROM NODE 152.00 TO NODE 155.00 = 2070.00 FEET.

e e L L L A
FLOW PROCESS FROM NODE 154.00 TO NODE 155.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN) = 12.96

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.636
SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCIATL A 10.00 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = l0.00 SUBAREA RUNOFF (CFS) = 32.01
EFFECTIVE AREA (ACRES) = 35.60 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = (.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 35.60 PEAK FLOW RATE (CFS) = 113.95

. '***************************************************************************

FLOW PROCESS FROM NODE 155.00 TO NODE 156.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
. >>>>>USING COMPUTER-ES'I'IMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1787.70 DOWNSTREAM (FEET) = 1781.60
FLOW LENGTH(FEET) = 1080.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 48.0 INCH PIPE IS 39.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.34
1 ESTIMATED PIPE DIAMETER (INCH) = 48.00 NUMBER OF PIPES = 1
i PIPE-FLOW(CFS) = 113.95
¥ PIPE TRAVEL TIME(MIN.) = 1.74 Tc(MIN.) = 14.70
LONGEST FLOWPATH FROM NODE 152.00 TO NODE 156.00 = 3150.00 FEET.

‘i**************************t*******************w*******************w*******
FLOW PROCESS FROM NODE 155.00 TO NODE 156.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN) = 14.70

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.371

SUBAREA LOSS RATE DATA (AMC III):

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

ComMERCIAL a 13.40 0.80 0.10 52

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

- AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

EFFRCpy AREA (ACRES) = 13.40 SUBAREA RUNOFF (CFS) = 39.70

VE AREA (ACRES) = 49.00  AREA-AVERAGED Fm(INCH/HR) = 0.08
g::iAVERAGEn Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
[ AREA (ACRES) = 49.00 PEAK FLOW RATE (CFS) = 145.17

ook g
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. __‘_PROCESS FROM NODE 156.00 TO NODE 157.00 IS CODE = 31
S S COMBII T e e e e i
s'»;.;;‘; MPUTE DIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
'..,‘_ ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
Se=—

3 VAT - - i ssscmmmmm=sssama==
. Froy TON paTa. UPSTREAM(FEET) = 1781.60 DOWNSTREAM(FEET) = 1777.00

OF 1,
ENGTH (FEET) . 70.00 MANNING'S N = 0.013




i DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.56
= ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 145.17
PIPE TRAVEL TIME (MIN.) = 0.04 Tc(MIN.) = 14.75
LONGEST FLOWPATH FROM NODE 152.00 TOC NODE 157.00 = 3220.00 FEET.

FLOW PROCESS FROM NODE 157.00 TO NODE 157.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
i >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION(MIN.) = 14.75
RAINFALL INTENSITY (INCH/HR) = 3.37
i AREA-AVERAGED Fm(INCH/HR) = 0.08
BREA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 49.00
TOTAL STREAM AREA (ACRES) = 49.00
PEAK FLOW RATE (CFS) AT CONFLUENCE = 145.17
** CONFLUENCE DATA *#*
STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 317.47 12.17 3.777 0.80( 0.09) 0.11 84.2 110.00
1 320.02 12.65 3.690 0.80( 0.09) ©0.11 86.9 130.00
1 320.59 12.96 3.637 0.80( 0.09) 0.11 88.4 120.00
1 320.80 13.75 3.510 0.80( 0.09) 0.11 91.6 123.00
1 314.25 17.00 3.090 0.80( 0.09) 0.12 101.8 100.00
1 270.17 34.69 2.014 0.80( 0.10) 0.13 131.4 554.00
1 317.35 12.15 3.780 0.80( 0.09) 0.11 84.1 140.00
. 2 145.17 14.75 3.365 0,80( 0.08) 0.10 49.0 152.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 452.05 12.15 3.780 0.80( 0.09) 0.11 124.4 140.00
2 452.25 12.17 3.777 0.80( 0.09) 0.11 124.6 110.00
3 456.83 12.65 3.690 0.80( 0.09) 0.11 128.9 130.00
4 458.69 12.96 3.637 0.80( 0.09) 0.11 131.4 120.00
5 462.10 13.75 3.510 0.80( 0.09) 0.11 137.3 123.00
= 6 447.26 17.00 3.090 0.80( 0.09) 0.11 150.8 100.00
7 355.65 34.69 2.014 0.80( 0.10) 0.12 180.4 554.00
a8 463 .96 14.75 3.365 0.80( 0.09) 0.11 143.7 152.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 463.96 Tc (MIN.) = 14.75
EFFECTIVE AREA (ACRES) = 143.75 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA - AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.11
TOTAL AREA (ACRES) = 1680.35
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 157.00 = 5529.00 FEET.
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FLOW PROCESS FROM NODE 157.00 TO NODE 162.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
. >®>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
‘.“‘kﬁg;,nn:t‘-==-‘==‘--‘==-==‘======“m_‘g‘wa‘::z:.----‘.“-==============u=gp
| ELEVATION DATA: UPSTREAM(FEET) = 1775.61 DOWNSTREAM (FEET) = 1772 .40

; ;:g:HLENGTH(FEET) = 151.00 MANNING'S N = 0.013
e OF FLOW IN 66.0 INCH PIPE IS 52.5 INCHES

~“5-FLOW VELOCITY (FEET/SEC.) = 22.89

:iiINRTED PIPE DIAMETER (INCH) = 66.00 SUMBER O EAEES &S 1
_;.B-FLOW(CFS) = 463.96
BIPE T

EsRAVEL TIME (MIN.) = 0.11 Tc(MIN.) = 14.86
- T FLOWPATH FROM NODE 100.00 TO NODE 162.00 = 5680.00 FEET.

Lt
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. OCESS FROM NODE 157.00 TO NODE 162.00 IS CODE = 81
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- e DITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
A “"“hl--—-'--‘:

Nt - — SO
200 g: Temn) = 14.86

i AR RAINFAL], INTENSITY (INCH/HR) = 3.350




1 o SR : T
] ! e T~ /7 Q100=360 CFS_- g8

el P &

RUNOEE @ @ = 4.0 -+ 26.6 &= 67.6 ces, (’\'D'mu RUNOFE Fzom '[H‘Esw)

BXIST. RUNOFE EFpom TWE SITE (@ 1ope I4]) =

- .
4 Q100=180,0 CFS
NE A",
= r'l

€7.& ces

et Il—mu

CITY OF SAN BERNARDINO

PUBLIC_WORKS DEPARTMENT

o 75 150 300 450 =
SCALE:"=150" HYDROLOQY MAP
CAJON BOULEVARD
MASTER PLANNED STORM DRAIN
LINES E-20 AND E-21
PREPARED FOR Desiged by | Aproved by Date
Dot
/S YA SR S © Thienes Engingering, Inc| o~ — —— | R
L0S ANGELES, CA 90065 BT o poocamc: Lo Dusigned by — —— | Putdic ey Dicacior RoE. 138
P %) 2o 1585 EIL st S B e M: eh— i 5
S— o Srests




1. Al work shall ba in occordance with the Stondard Specifications for Public Works Construction (Green Baok) latest

edition and all supplements.
2. Approval of this pion by the City of San Bermordino doss not constitvie o representotion ox to the y of the
location or of the exist or noe: ol ony or pips or structure within the Emits of this project

mmummmmhmdﬁmmmmau

project.
3. Inspection sholl be by the City of Son Bemarding, Department of Pubfic Worke. Al requests for inspection shall be
propased construction.

mode ot leosi 24 hours in odvance of the

berricodes and sofety measures as directed by the City of San Bemardino, Deportment Works with
reference o Tho Californic Monuol of Unifarm Troffic Control
5. Controcter sholl not opan more trench thon con be and filed in o day's operotion. Any trench

1. The Controctor shal provide safe ond continuous pessage for local pedestrian and vehicuior troffle ot ol times.

2 Should any of the existing uliities or any other fucities conflict with the proposed storm droin line, the Controctor

sholl notify the Enginoer ond awalt the relocation and/or aiternate design.

3, The Controctor sholl 20 conduct his operotions s to offer the leost possible obeiruction
mummmﬂm no grealer length or amount of work than he con prosecuts
o 3

and inconvenience to the
properly with

temporary
crossing or intersecting streel or road

5. The Controctor shol provide ond minkoin such fences, borriers, directional signa, fights, and flagmen o are necsssary 1o Ve
! condibions to be encountered aa o remlt of the

STORM DRAIN IMPROVEMENT PLANS

FOR

CAJON BOULEVARD

: CITY OF SAN BERNARDINO
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8. The Conlrocior shal exarcies due core o ovold injury Lo sisting improvemants or fociliies, utiity focties, odjocent
property, ond traes and shrubbary thot om not to be removed. Controctor sholl nolify USA prior 1o entering project sits ‘/\
7. In occordonce with generclly occepted construction proctices, the Controcior shall be solely ond compietely responsible <\, 7 T~
mmdmnnm&m«maummmmwmﬁmmww \{
Controctor sholl fuly comply with of siate ond federol lows, rules, rogulotions, ond orders reloting to safety fo the public -
ond workmen.
~
8. Street cut must be obtoined from the Public Works Dep oiong with Community Development and work
nuzmm“mmmmm ~
8. Ni removols in poved orees sholl ba sow cut on o nedt, stroight fine poraliel to the pipe Fine, the cut edge shol be
protocted from crushing ond off broken edges shall be recut prior 1o poving operotionn.
10. Dust shait be controed of aft times by cpproved methods.
11, Public strests sholl be kept cleon ond froe from dirt ond/or debris. The Contructor shall be responsible for ol
costs Incurred in street cleaning necessitoted by hia cpercticn.
12. Fui strest closure wM not be permitted undess prior writien approval is obtained from the Director of Public
'City Engineer. Two weelm notico will be required to the City ond offectad property awners prior to
DATUM STATEMENT:
13. Compaction of sarth within two feel of any concrate siructures shal bo ot 93K of maimum densty os CONSTRUCT CONCRETE HEADWALL WITH  TYPE. "5" WNOMALL PER CALTRMN STD. FLAN -
muma-im-mm::mubnmamwmbmm COORDINATES SHOWN ARE BASED ON THE CALFDRMA STATE PLANE COORDBATE. SYSTEM (SPCS), INDEX TO SHEETS ommun.un-wm»nmmummmunm @ mm'“z.mma&q:%wmmmmm“mmmw"mm
Z0NE 5, NORTH AMERICAN DATUM 1043, (2011.00 EPOCH). 3 SP. 101-1,-2,-3. SEE DETALS ON SHEET 19. PROVIE CABLE RALING AT T0P OF (@ CONSTRICT 12" RCF. D-LOAD PER PROFLE, SEDOMG PER PN
14 28, concrets shall conform b Section 2011 of the Slandand Spocification for Pukc Works Construction, AL BEARNGS SHOWM HEREON ARE GRID BEARNGS, AL DITANCES SHOWN. HEREON MRE CROUND -~ HEADWALL PER CALTRANS STD. PW B11-47. SEE OETAL ON SHEET 20, 3080-2, CASE 3. SEE DETAL ON SHI. 40 20, HACDRR. ST
lotast, eciton, except thot ol structurol concrets sholl be 4000 pui with “A” grudalion in ol imeils ond 4000 Pl prerypce (paFSS QTHERWSE NOTED. (S (SSTAUCES MAY BE OBTANED BY WLTLTSG cRoND | SHEET NO. | TILE (2) CONSTRUCT ACCESS ROND WITH 3" THOK CLASS 2 ADGREGATE. BASE (1) PROTECT EQSTHG UTLITY LKE N FUCE.
with "B" grodotion for ol wolt DSTANCES Y A COMBMATON SCALE. FACTOR OF 0.999911526, 1 TME SHEET . | (3) SUFTHLERY QR Uew0LE PER SPPAC. STD. LN No. 320-2 WTH 36" WHHOLE 9 CONSTRUCT 6° THOK CONCRETE SPLLWAY PER DETAL ON SHT,
2 ONEREE MO AL SPON "UH0 8 ~00071", THE COMOOOKE WML A7 SHIOK. I — m“”"mm“"' m“mmmmm'"“‘“ (4) CONSTRUCT JUNCTION STRUCTURE PIPE TO PIE PER SPPW.G STD PUN No. 331-3 & 12" THEK. (INLESS OTHERRSE SPECFIED) § FT. DEEP (WIL) CONDROTE
1. THE PROCEDURES AND THE SPECFICATIONS OF ALL CONSTRUCTION EDUPWENT D BE USED FOR THE . St © P T StE e s (3) SANCUT, REMOVE AND REPLICE AC. PAVEMENT PER LACDPM, STD. PLAN 3081-1. ® CUIOFT WAL PER OETAL O ST 10,
WATER DISTRCT OF CAUFORNA PPELINE MUST BE SUBMITTED FOR | 20  DEIMS (5) CONSTRUCT CONCRETE COLUR PER SPPWC. STIL PLM No. 380+ @) %murmmmummwmmm
AN'S REVIEW AND WRITTEN APPROVAL AT LEAST 30 DAYS PRIOR TO THER USE. PROCEDURES CAUTION: 21 DRANAGE AREA AP (7) COUSIRUCT SIORM DRAN MARHOLE PER SPPWLC. STD. PLAN No. 322-2 WITH 36" MANHOLE
WUST BE SUCH THAT UNBALANCED NOT MPOSED ON METROPOLITAN WATER 1) ST, FRAUE AND COVER. (28) REMOVE EXISTRG CONCRETE HEADWALL, WINGRALL, CONC. SLABS AMD BOULDERS. SAWCUT
PPELIE. COULD SUBJECT METROPOLITAN WATER DISTRCT PIPELINE TO EXCESSVE wmﬂﬁ“ﬁwm‘;&’“mmm (B) CONSTRUCT TRANSITION STRUCIURE PER SPPW.C, STD. PLAN NO, 340-2 AND REMOVE APPROSBATELY | LF. OF DXISTING CMP PROR TO MEW S.0. CONNECTION.
IPACTS OR VBRATORY LOADS ARE NOT ALLOWED, e R oy IR lr=.1F DR PMS. AL 0 il B SoiTorTien rex W (28) CONSTRUCT CHAM LMK FENCE AND GATE PIR SBCFCD. SPEC. DNG. I, Hag' WAX.
2 mmm&mmmmummmummuzsmwnﬁ PREPARER OF THESE PLANS, LEGEND 5 CONSTRUC SHEET 10, 3 (0) wmwmmwmmm
CONSTRUCT CONCRETE BULKHEAD PER S8.CF.CO. DWE. NO SP. 175, DETALS . NO. 10,
CENTERLNE OF METROPOLTAN WATER DISTRCT FIPELMNE. 3 CONSTRUCT QUARRY STONE APRON TO MATCH EXISTING. SEE DETAL ON SHEET NO. 18,
3. VEHCLUES OF SUCH AS READY—MX CONCRETE ABBREVIATIONS: T EXST, FRE HDRAT —— —ov—— —  BST. CARE TV CONDUT
ADOLWRY ALES, WUST BE OPERATED IN THER HIGHRAY LEGAL CONFIOURATION WHEN THEY ARE WITHN 25 i g, W SORSTRUCT 1087 RCP. D-L0D PER PROFILE, BEDONG PER LACOPM. STD. PLAN CONSTRUCT 6" THK. CONCRETE ACCESS ROAD DETALS ON SHEET NO. 19,
FEET OF THE METROPOLITAN WATER DESTRICT AR —ATREAE B = s T CETIERIEERR E ey el 5. A UL 3 K DI O0 3. 10 20, . NSTALL. WIPERVMOUS LINER, WODEL PPL-24 BY BTL LIMER, HC HEAT WELDED TOGETHER
4. DURMG CONSTRUCTION, I THE COVER OVER METROPOUITAN WATER DISTRICT PPE IS A MNMM OF 4 FEET, AC  —ASWLT DONCRETE L —.ow rowT " oo i wave n— ) CONSTRICT ~181" LOMG 4CKMG SUEVE 12 F1. OA, 1° ML THK. FER LPRR RALFOR) ST, TO CREATE A CONTMUOUS MPERMEABLE SEAM OR ECUNALENT TO BE APPROVED BY W9D.
VEHCLES IIPOSHG LOADS NO GREATER THAM THAT OF A CAT A3 SCRAPER MAY OPERATE OVER THE - e v, — e — — el O 0 G (1) CONSTRUCT 78" R.CP. D-LOAD PER PROFILE. BEDONG PER LACOPN. STD. PLN PROCEDURE FOR THE INSTALLATION OF THE LINER MUST BE SUBMTTED TO NWD FOR
PRUBE. ¥ TIE COVER 1 BETWEEN 5 O 4 FEET, EOUPUENT AST B RESTRCTED TO AT WAGH SR e e i e ” i SV o ws woE . Xe0-2 Ak 3. SE 0ETAL OO S Mo, 70 ) S50 N ieront PR TO MTALADON.
BPOSES LOAIS NO GREATER THAN MSHTO H-10 LOADNG. IF COVER 1S BETWED 3 Y. — 8K OF WX ~ - S8 DXST. SMTRY SR (@ CONSTRICT 72° RCP, D-LOM PER PROFLE, BEDONG PER LACOPN, STD. PLW PROTECT EXISTMG RALROAD STRUCTURES ARD TRACKS B PUICE
SUPNET M B RESTRCTED D THAT WHCH MESES LOUS MO GRATER TN TATOF A° 20s. ST PN, POLIVIMLCHORDE S CUY WE/DEA - m—zo\?m%ggcuoupgmm.n ® OPEN CHANNEL WTH ROCK SLOPE PROTECTION PER
TRACK - TRACTOR WEIGHING A MAGMUM POUNDS, COVER . HoTT PP. —POWER POLE rp == — ) CONSTRUCT LGP, D-L0AD PROFILE, BEDDING PER LACDPW. STD. PLAN =  PER DETALS i B
QMUY FAND ECUFVENT AT BE USED. BOY. —BoTON OF WAL o s 7 T, PoweR Poie EXST. SToR phan 308~2, CASE 3. SEE DETAL ON SHT. KO, 20, () REME D RELOTE DITHG POV POLE M GUY ANGHORS.
5. FACLITES CONSTRUCTED WTHM METROPOLTAN WATER DISTRGT EASEMENT/ PEE PROPERTY SHALL BE ax —pame PRGN DAV — PARKMAY DA ~ oo TWRC Soe o BRST. G5 LE o i TGk DLVO PR PROFLE, DEDOMG. PER LAGOLN. ST, PLAN () PROTECT EXISTHG POVER POLE I PLCE
. i o Nt ”%‘%‘“’&"”mﬂ ol CLF. —OWN LK FDNCE R —ROHT OF WY D BT, CROSSK SO r post. Tevoe conour (17)  CONSIRUCT 48" RGP, D-LOA) PER PROFLE, BEDOWG PER LACOPN. STD. PU (32) CONSTRUCT CURS OPDNG CATCH BASIN WTH GRATNG PER SPPWC. STD. PLAN NG,
mmmm&mnmﬁ%wwun&nm“ﬁ:“ b el e R —RATE OF GRADE W, o e B . : 3080-2, CASE 3. SEE DETAL ON SHT. NO. 20, . SN0, O TS PR S -
EASEMENT/ FEE PROPERTY, SUCH REMOVAL AND REPLACEMENT SHALL BE AT THE DXPDNSE OF THE OWNER L e o e e et e oo W B MR OE o AL ST RGP, D1OWD PR PROPLE, BEIOMC PER LACOPN. ST. FLAN () FEUOVE ESTMG GRATE MLET AND APPURTENANCES:
g:“&nswlumnmmwn:ummmmmmm Cha —jculnce UL —smeT uenrs - ST S0 po. cowOR CONSTRICT 36" RCP. D~LOAD PER PAOFLE, BEDONG PER LACOPN. STI. PLAN (%) CONSTRUCT LOCA. DEPRESSION PER SPPWC. STD. PLA MO, 313-3, CASE F.
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CONSTRUCT JUNCTION STRUCTURE. PIPE TO PRE PER SEPWC, STD. PUM No. 331-3
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3080-2, TS 3. SEE DETAL ON SHT. MO, 30,
(D) mma'lng n-mwmm% BEDONG PER LACDPN, STD. PUM
mu*mn%—mmﬁuﬂgmmmxmmm
3080~2, CASE 3. SEE DETAR ON SHI. NO, 20,
CONSTRUCT 36° RCF. D-LOAD PR PROFLE, BEDONG PER LACOPW. STD. PLAN
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=g ‘—'E;L CORSTRUGT 18° R.C.P. D~LOAD PER PROALE. BEDDING PER LACDPN, STD. PUA
ST 3080-2, CASE 3. SEE DETAL ON SHT. N0, 20.
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5 @ CONSTRUCT LOCAL DEPRESSION PER S.PPW.C. STD. PLAN NO. J13-3, CASE F. COUNW OF SAN BERNARD'NO
> (4)) CONSTRUCT 3'x3' CONCRETE SEWER ENCASEMENT, LENGTH PER PLAN. | DEPARTMENT OF PUBLIC WORKS
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: SEE DETAL ON SHT. NO. 20.
! () CONSTRUCT CONCRETE COLLAR PER SPPWC. STD. PLAN No. 380-4
) (7) SEUSTRUCT STORU DRAN WANHOLE PER SPEW.C. STD. PLAN No. 322-2 WITH 34" WAOLE
i SHAFT, FRAME AND COVER.
! - T o _ - .1820 () CONSTRUCT TRANSTION STRUCTURE PER SP.P.NC. STD. PLAN NO. 340-2
.mm.:;m A : - — (3) CONSTRUCT CuP RISER PER DETAL ON SHEET 19, SZE OF RSER PER PLM.
PROFILE SCALE: : (1) CONSTRUCT CONCRETE BULKHEAD PER SBCF.CD. DWG. HO SP. 176.
HORIZ. ~ 1° 4o' CONST, 252.38 LF. ~ 60" RCP (0N CURVE), D-1400} , LINE . ”A” (1) CONSTRUCT 106" RCP. D-LOAD PER PROFLE, BEDONG PER LAC.DPW. STD. PLAN
PROVIOE ADDITIONAL STEEL COVER PER NOTE HERECN ! 3080-2, CASE 3. SEE DETAL ON SHT. NO. 20.
VERT. - 1" mmwrlm'mmmunmrmwmmmmm
CONSTRUCT 78" RCP. D-L0ND PER PROFIE, BEDONG PER LACDPM. STD. PLAN
103+00 104+00 105+00 108+00 107400 108+00 0 111+00 ) 30802, CASE i SEE DETAL ON SHT. NO. 20.
~ @ Sz 5o pde e ne 2 acara om ok
® UCT 60" RCP. D-LOAD PER PROFILE, BEDONG PER LACD.PW. STD. PLAN
3080-2, CASE 3. SEE DETAL ON SHT. NO, 20
CONSTRUCT 54° R.CP. D-LOAD PER PROFILE, BEDDING PER LACD.PW. STD. PLAN
APN 0282-021-12 3080-2, CASE 3. SEE DETAL ON SHT. NO, 20.
(1) CONSTRUCT 48" RCP. PER PRORLE, BEDDNG PER LACDPM. STD. PN
30802, CASE 3. SEE DETAL ON SHT. 1O, 20,
AT, 1-:1 CONSTRUCT 42" RCP. D-LOAD PER PROFILE, BEDDING PER LAC.D.P.W. STD. PLAN
RTOOTY B0 @D—ﬂso 30802, CASE 3. SEE DETAL ON SHT. NO. 20,
27 ReP 500200 36" RCP. D-LOAD PER PROFILE, BEDONG PER LACO.PN. STD. PLAN
M]m 3080-2, CASE 3. SEE DETAL ON SHT. NO. 20.
el (@) CONSTRUCT 30" RCP. D-LOAD PER PROFILE, BEDDNG PER LACD.PM. STD. PLAK
17w, Ly 3080—2, CASE 3. SEE DETAL ON SHT. NO. 20.
T — = @mmmrkcro-mmmmmuwnsmm
;:_t-::_---’f\_ = 3080-2, CASE 3. SEE DETAL ON SHT. M0, 20.
L LT e St (@) CONSIRUCT 15" RCP. D-LOAD PER FROFLE, BEDDNG PER LACD.PW. STD. PLAN
B 3 @ 30802, CASE 5. SEE DETAL ON SHT. NO.
Q ~, 5-— (Z) PROTECT EXSTIG UTILTY LNE M PLACE
"’ "—=====-r.'“‘ (20) CONSTRUCT 6" THICK CONCRETE SPILLWAY PER DETNL ON SHT. 20.
— S mmmﬂz;&ru MESS OTHERISE SPECPED) 5 FT. DEEP (W) CONGRETE
——— e CUTOFF
m.m : § (20) CONSTRUCT JUNCTION STMICTURE PFE 10 PPE GISE 1 PER SPEMC, STD. PLAN o
_\__m s H - () PROTECT EXSTNG C.MP. STORM ORAM LNE IN PLACE, SIE OF PIPE PER PLAL
& (28) REMOVE EXISTING CONCRETE HEADWALL, WINGWALL, CONC. SLABS AND BOULDERS. SAWCUT
E AND REMOVE APPROMWATELY 1 LF. OF EXISTHG CMP PROR TO NEW 5.D. CONNECTION.
; (20) COMSTRUCT CHAN LINK FENCE AND GATE PER SB.CFL.D, SPEC. DWG. i, He8' WAX.
“E%D’ Ao & (33) CONSTRUCT TRAPEZOIDAL OPEN CHANNEL WITH ROCK SLOPE PROTELTION PER
PER DETALS ON SHT. NO. 19.
. —F#—@ (3) CONSTRUCT QUARRY STONE APRON TO MATCH EXISTNG. SEE DETAL ON SHEET HO. 1.
z / CONSTRUCT TRAPEZDIDA. OPEN CHANMEL WITH ROCK SLOPE PROTECTION PER (32) CONSTRUCT B THK. CONCRETE ACCESS ROAD DETALS ON SHEET NO. 18.
®mmtsousrrr,m.1s. (53 NSTALL MPEROUS LMER, MODEL PPL-24 BY BIL UNER, BIC HEAT WELDED TOGETHER
- (35) REMOVE AND RELOCATE EXISTING POWER POLE AND GUY ANCHORS. TO CREATE A CONTINUOUS IMPERMEABLE SEAM OR EQUNALENT TO BE APPROVED BY MWD
l STORY DRAN CURVE DA (%) PROTEGT EXSTNG POWER POLE W PLAGE PROCEIXRE FOR DE WSTALATCN OF THE UNCR MST 6 SIGMTTED 10 WO FOR
[woex | oan | riows | wacent [ nami (2) SOSTRUCT CURD OPENNG CATCH BASN WITH GRATHG PER SPPW.C. STD. PLA NO. (34) PROTECT EXSTMG RALROAD STRUCTURES AND TRACKS N PLACE.
| mazar | 1007 | 2sew | 4tz (39) REMOVE DOSTNG GRATE INLET AND APPUIRTENANCES. COUNTY OF SAN BERNARDINO
K | e4247" | 351000 | 20586 | 4n125° (40) CONSTRUCT LOCAL DEPRESSION PER SP.PM.C. STD. PLAN NO, 313-3, CASE F. DEPARTMENT OF PUBLIC WORKS
L | ez8'20" | 351000 | 19854 | 39665 (41) CONSTRUCT 3'x3' CONCRETE SEWER ENCASEMENT, LENGTH PER PLAN. S ——— RECOMMENDED RY:
(42) CONSTRUCT 15° THICK MINIMUM GROUTED RIPRAP WITH 6° THICK UM, FILTER BLANKET. ] |
0 20 40 80 L (1) CONSTRUCT CONCRETE CURS PER DETALL ON SHT. 20 , CF. PER PLAM (12" MAX) ToPROND gv
e T o S— : () GOMSTUCT PPE GATE PER SBCFCD STD. SP. 208, LENGTHe16'. SEE DEL
SCALE:1"=40" G TRTCONSON DA | BT A PE PTG DR
Underground Service Alert BASS OF BEARNG: PLARS PREFARED B ] — - weerovep_, TAN.24 2013 | CITY OF SAN BERNARDINO | ORAWING
TAioN PAVD. BERG N A7 48125 W AS PER RECORD.OF SUREY 0 7??!9.’!93 Engmee wlzeg ne. ,-P" . - DEVELOPMENT SERVICES~PUBLIC WORKS/ENGINEERING )
Call: TOLL FREE %ﬁ‘ﬁr OF w‘ 75:'&\3‘0915? s°r’1¥s°8=“" L REERESEGE ”_,‘, mm MARK REVISIONS BY | APPR. | DATE Ty ENGNEER = OB B RS CAJON STORM DRzg,{V PIAN & PROFILE 12982
_ B By iis BENCH MARK: RCE NO._CS400____ BXP. __6-30014 |
e OWNER: G/ QuLEAY MATEAL Soupany SAN BERNARDINO COUNTY SURVEYCR, SPSNY 00405 e e VULCAN MATERIALS CO.  |sweer 15 o
227-2600 3200 SAN FERNANDO ROAD d DN NEEN RoMoes AT T B T T mss?ﬂmr%g REcioL esm— MASTER PLAN LINE E20 AND E21 21 sHeeTs
LOS ANGELES, CA 80065 . NN (-2t PARK, AT THE N/w CORNER OF A GATE HOUSE. 120 FT. EAST OF DEVORE SHECKEDIEN: B. THIENES SAN BERNARDINO, CALIFORNIA
PHONE: (323) 258-2777 ZEI. DATE ROAD , ASPHALT, SET FLUSH WITH TOP OF CURB. m BY: R. STENZEL
T ——— FAX: (323) 26B—1583 '-'R‘C.E, 55!55 - BXP. 12/31/14 a_gvxnou z,oouz FT." (NGVD '20 / DEVORE QUAD. ) D FOR CITY USE ONLY: FILE NO. W.0. NO.
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APPENDIX B

HYDROLOGY CALCULATIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Kk hE kAR h kR k kN Ak A Ak dk ks kd DESCRIPTION OF STUDY ¥ % o d ok or s ok vk ok ok de ok ok o v o e ok o

* JN 3560 .
* CAJON LOGISTIC CENTER .
* 100-YEAR hd

Ek kA ke k Rk dde e ok A e de ke ok ke e T ok R sk o e e o ok o o ok ke o ek e ok ke ke ok ok ok e b Ik ek ok ok

FILE NAME: C:\XDRIVE\3560\100P.DAT
TIME/DATE OF STUDY: 18:41 10/02/2017

seEEEaEEss====

--*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) = 1.4500

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

ek Rk Aok ek Ak Kk ok ek kT K e ok e e e ek T ek Tk sk Sk ok Sk ke e ek
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<<

ssssssssssossssssssssmsmaEER sSEsoansSEssas S EEEAEEESsSESsSssSs e s e e s A

INITIAL SUBAREA FLOW-LENGTH(FEET) = 517.00

ELEVATION DATA: UPSTREAM(FEET) = 1844.90 DOWNSTREAM (FEET) = 1826.53

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.214

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.169

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SC5 SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL A 2.15 0.80 0.10 52 7.21

NATURAL GOOD COVER

"OPEN BRUSH" A 0.75 0.69 1.00 61 22.19

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.71

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,33

SUBAREA RUNOFF (CFS) = 12.87

TOTAL AREA (ACRES) = 2.90 PEAK FLOW RATE(CFS) = 12.87

L R R R R e e R e R A S AR AR AR AR AR R R AL R
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 9

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

SEnmn =rsrsEETsSCSCSSSssEsssmsssssIEEESSSSSSSSSESSSaSsSSSoEaEESSES

UPSTREAM NODE ELEVATION(FEET) =  1826.53

DOWNSTREAM NODE ELEVATION(FEET) =  1819.60

CHANNEL LENGTH THRU SUBAREA(FEET) = 595.00

"yn GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.150

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

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.244

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 3.05 0.80 0.10 52

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 18.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.54

AVERAGE FLOW DEPTH(FEET) = 0.47 FLOOD WIDTH(FEET) =  31.59

"y GUTTER FLOW TRAVEL TIME(MIN.) = 2.80 Tc(MIN.) = 10.02

SUBAREA AREA (ACRES) = 3.05 SUBAREA RUNOFF (CFS) =  11.43

EFFECTIVE AREA(ACRES) = 5.95 AREA-AVERAGED Fm(INCH/HR) = 0.16

AREA-AVERAGED Fp (INCH/HR) = 0.73 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 5.95 PEAK FLOW RATE(CFS) = 21.89

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.49 FLOOD WIDTH (FEET) = 33.83

FLOW VELOCITY (FEET/SEC.) = 3.65 DEPTH*VELOCITY (FT*FT/SEC) = 1.78
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1112.00 FEET.

Fk ke k kR ok ek ko k Rk ok ke kR Rk R Kk R ko o ek ok Wk K R ke o o ok kR Rk Rk R Wk ek ek o
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81

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

L e T T LT e 13 e sEEnEREEEEESSSSSSEEEES




MAINLINE Tc(MIN) = 10.02

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.244

SUBAREA LOSS RATE DATA (AMC IITI):

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

COMMERCIAL A 0.85 0.80 0.10 52

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.85 SUBAREA RUNOFF (CFS) = 3.19

EFFECTIVE AREA (ACRES) = 6.80 AREA-AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp (INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 6.80 PEAK FLOW RATE (CFS) = 25.08

ek kR kb ok ok ek R R R R Rk ko K kR ok Rk s ok ok Rk ok ok ok ok S ok ek ok s ke ek
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 381

EEESEEESSsCETCEESRRCs NS SRS s e e e e e A A RS S S S S ESEE sEpRERERETTEE ===mm

MAINLINE Tc(MIN) = 10.02

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.244

SUBAREA LOSS RATE DATA(AMC TIIT):

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

NATURAL GOOD COVER

"OPEN BRUSH" A 1.50 0.69 1.00 61

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

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 1.50 SUBAREA RUNOFF (CFS) = 4.80

EFFECTIVE AREA(ACRES) = 8.30 AREA-AVERAGED Fm(INCH/HR) = 0.24

ARBA-AVERAGED Fp (LNCH/HR) = 0.71 AREA-AVERAGED Ap = 0.34

TOTAL AREA (ACRES) = 8.30 PEAK FLOW RATE (CFS) = 29.88

et kR Rk Rk kR Rk kR Rk Rk kR ok ko ok b e gk R ko ok ok ko k ok ek ok ok ok ok ek K ok ek ek ke
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWx<«<ea«

MAINLINE Tc(MIN) = 10.02

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.244

SUBRREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CSs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL GOOD COVER

"OPEN BRUSH" A 0.15 0.69 1.00 61

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 0.15 SUBAREA RUNOFF (CFS) = 0.48

EFFECTIVE AREA(ACRES) = 8.45 AREA-AVERAGED Fm(INCH/HR) = 0.25

AREA-AVERAGED Fp (INCH/HR) = 0.71 AREA-AVERAGED Ap = 0.36

TOTAL AREA(ACRES) = 8,45 PEAK FLOW RATE (CFS) = 30.36

AR R R Ry R R e R E R AR R R SRR RS R RS A
FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 9

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

UPSTREAM NODE ELEVATION (FEET) = 1819.60
DOWNSTREAM NODE ELEVATION (FEET) = 1815.35

CHANNEL LENGTH THRU SUBAREA (FEET) = 575.00

"y" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.150
PAVEMENT LIP(FEET) = 0.030 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH (FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.668

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 5.90 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 39,81

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.48
AVERAGE FLOW DEPTH (FEET) = 0.62 FLOOD WIDTH (FEET) = 47.28

*y" GUTTER FLOW TRAVEL TIME(MIN.) = 2.76 Tc(MIN.) = 12.77
SUBAREA AREA (ACRES) = 5.90 SUBAREAR RUNOFF (CFS) = 19.06
EFFECTIVE AREA(ACRES) = 14.35 AREA-AVERAGED Fm(INCH/HR) = 0.18
AREA-AVERAGED Fp (INCH/HR) = 0.72 AREA-AVERAGED Ap = 0.25

TOTAL AREA(ACRES) = 14.35 PEAK FLOW RATE (CFS) = 45.04

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.65 FLOOD WIDTH(FEET) = 49.69

FLOW VELOCITY (FEET/SEC.) = 3.57 DEPTH*VELOCITY (FT*FT/SEC) = 2.31
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1687.00 FEET.

P R R R N R R R S e ]
FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

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

ExEssssSassenSassasSnersSna

ELEVATION DATA: UPSTREAM(FEET) = 1811.40 DOWNSTREAM(FEET) = 1798.83
FLOW LENGTH (FEET) = 496.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS5 19.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.74

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 45.04

PIPE TRAVEL TIME (MIN.) = 0.56 Tc(MIN.) = 13.33

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 2183.00 FEET.

Page 2
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

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

EEassssssssssENOERESSESSSSsnn EEEEEEEESESSE =S

MAINLINE Tc(MIN) = 13.33

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.575

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 1.15 0.80 0.10 52

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.15 SUBAREA RUNOFF (CFS) = 3.62

EFFECTIVE AREA(ACRES) = 15.50 AREA-AVERAGED Fm(INCH/HR) = 0.17

AREA-AVERAGED Fp (INCH/HR) = 0.72 AREA-AVERAGED BAp = 0.24

TOTAL AREA (ACRES) = 15.50 PEAK FLOW RATE (CFS) = 47.45

I R R R AR R e R E R R R L A AR AR R AL Ed
FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

SEESSesESSaCaESEaIaESSTEas

MAINLINE Tc(MIN) = 13.33

+* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.575

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 3.15 0.80 0.10 52

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 3.15 SUBAREA RUNOFF (CFS) = 9.91

EFFECTIVE AREA(BCRES) = 18.65 AREA-AVERAGED Fm{INCH/HR) = 0.16

AREA-AVERAGED Fp (INCH/HR} = 0.73 AREA-AVERAGED Ap = 0.22

TOTAL AREA (ACRES) = 18.65 PEAK FLOW RATE(CFS) = 57.36

ok Rk Rk kAR kR Kk Rk Rk Ak Rk R Rk ke ek ok ek ok Rk Rk Rk ke ke ok kW ok
FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

MAINLINE Tc¢ (MIN) = 13.33

+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.575

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL GOOD COVER

"OPEN BRUSH" A 0.15 0.69 1.00 61

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 0.15 SUBAREA RUNOFF (CFS) = 0.39

EFFECTIVE AREA (ACRES) = 18.80 AREA-AVERAGED Fm(INCH/HR) = 0.16

AREA-AVERAGED Fp (INCH/HR) = 0.73 AREA-AVERAGED Ap = 0.22

TOTAL AREA (ACRES) = 18.80 PEAK FLOW RATE(CFS) = 57.75

RoRk R AR R AR KR R R A A KRR AR A ARk Rk R R Tk e e s e o o e e e ok ok R Sk ke ek ok e
FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1798.83 DOWNSTREAM(FEET) = 1798.10
FLOW LENGTH (FEET) = 21.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.0 INCHES
PIPE-FLOW VELOCITY{(FEET/SEC.) = 17.44
ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 57.75

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 13.35
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2204.00 FEET.

R I E R R R R e TR e R R

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN) = 13.35

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.572

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8CS SOIL AREA Fp Ap 5CS

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

NATURAL GOOD COVER

"OPEN BRUSH" A 0.25 0.69 1.00 61
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.69

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Bp = 1.00

SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS) = 0.65
EFFECTIVE AREA(ACRES) = 19.05 AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp (INCH/HR) - 0.73 AREA-AVERAGED Ap = 0.23

TOTAL AREA (ACRES) = 19.05 PEAK FLOW RATE(CFS) = 58.34

R R R LR e R R R R R e R
FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 Is CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1798.10 DOWNSTREAM(FEET) = 1798.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 81.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE (FEET) = 50.00 "zZ" FACTOR = 3.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 3.00

Page 3



CHANNEL FLOW THRU SUBAREA(CFS) = 58.34

FLOW VELOCITY (FEET/SEC) = 1.43 FLOW DEPTH (FEET) = 0.78

TRAVEL TIME(MIN.) = 0.95 Tc(MIN.) = 14.30

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 2285.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 19.05 TC(MIN.) = 14.30

EFFECTIVE AREA(ACRES) = 19.05 AREA-AVERAGED Fm(INCH/HR)= 0.17
AREA-BRVERAGED Fp (INCH/HR) = 0.73 AREA-AVERAGED Ap = 0.23

PEAK FLOW RATE (CFS)

ERsEREDS

EEEEEamEESsTESsSSSSSsS

SsnasEEE===== T Y T T T T T

END OF RATIONAL METHOD ANALYSIS
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APPENDIX C

HYDRAULIC CALCULATIONS



0

Tl CAJON LOGISTIC CENTER

T2 LINE

T3 100-YR
S0 1000.
R 1021.
JX 1025.
R 1060.
R 1115.
R 1146.
R 1150.
R 1328.
R 1332.
R 1499
R 1516.
R 1521.
SH 1521.
CD 18 4
CD 24 4
CD 30 4
CD 54 4
CD 60 4

Ly

001798.
291798.
.96

291798

631800.
881802.
601803.
601803.
04180¢6.
041806.
.181810.
851810.
731810.
731810.

10
83

17
05
10
20
88
96
43
80
90
90

(PRIVATE)

30
30
30
30
30
30
30
30
30
30
30
30
30

18

wmbk NN B

.50
.00
.50
.50
.00

.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012

13.

1801.50

1799.40

22.50

45.00

22.50

45.
90.

39.

45.

00
00

00

00



O
DATE: 10/ 3/2017
TIME: 9: 8

CARD SECT CHN

F0515P

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

NO OF AVE PIER HEIGHT 1
DIAMETER WIDTH

INV
DROP

BASE ZL ZR

1.50
2.00
2.50
4.50
5.00

FOS515P

WATER SURFACE PROFILE - TITLE CARD LISTING

CODE NO TYPE PIERS WIDTH
CD 18 4

CD 24 4

CD 30 4

CD 54 4

CD 60 4
HEADING LINE NO 1 IS -

CAJON LOGISTIC CENTER

HEADING LINE NO 2 IS -

LINE "A"
HEADING LINE NO 3 IS -
100-YR
WATER SURFACE
ELEMENT NO 1 IS A SYSTEM OUTLET *
U/S DATA  STATION
1000.00
ELEMENT NO 2 IS A REACH *
U/S DATA  STATION
1021.29
ELEMENT NO 3 IS A JUNCTION *
U/S DATA  STATION
1025.29
ELEMENT NO 4 IS A REACH *
U/S DATA  STATION
1060.63
ELEMENT NO 5 IS A REACH *
U/S DATA  STATION
1115.88
ELEMENT NO 6 IS A REACH *
U/S DATA  STATION
1146.60
FLEMENT NO 7 IS A REACH *
U/S DATA  STATION
1150.60
ELEMENT NO 8 IS A REACH *
U/S DATA  STATION
1328.04
ELEMENT NO 9 IS A REACH *
U/S DATA  STATION
1332.04
ELEMENT NO 10 IS A REACH *
U/S DATA  STATION
1499.18
ELEMENT NO 11 IS A REACH *
U/S DATA  STATION
1516.85
ELEMENT NO 12 IS A REACH *
U/S DATA  STATION
1521.73
ELEMENT NO 13 IS A SYSTEM HEADWORKS
U/S DATA  STATION
1521.73
WATER SURFACE

(PRIVATE)

FO0O515€P

PROFILE - ELEMENT CARD LISTING

* -
INVERT SECT
1798.10 30

* *
INVERT SECT N
1798.83 30 0.012
* * *

INVERT SECT LAT-1 LAT-2 N

1798.96 30 18 0 0.012
* *

INVERT SECT N

1800.17 30 0.012
* *

INVERT SECT N

1802.05 30 0.012
* *

INVERT SECT N

1803.10 30 0.012
* *

INVERT SECT N

1803.20 30 0.012
* "

INVERT SECT N

1B80A . 8R n n.012
* *

INVERT SECT N

1806.96 30 0,012
* *

INVERT SECT N

1810.43 30 0.012
* *

INVERT SECT N

1810.80 30 0.012
- *

INVERT SECT N

1810.90 30 0.012

*
INVERT SECT
1810.90 30
F0O515P

FROFILE ELEMENT CARD LISTING

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

** WARNTNG NO.
LICENSEE: THIENES ENGINEERING

FO515P

Y (1)

Y(2) Y(3) Y(4) Y(5) Y(s)

W S ELEV
1801.50

RADIUS
0.00

* *
Q3 Q4 INVERT-3 INVERT-4
13.3 0.0 1799.40 0.00

RADIUS
22.50

RADIUS
0.00

RADIUS
45.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
22.50

RADIUS
06.00

W S ELEV
0.00

WATER SURFACE PROFILE LISTING

CAJON LOGISTIC CENTER

Q VEL VEL ENERGY
HEAD GRD.EL.
SF AVE HF

LINE "A" (PRIVATE)
100-YR
STATION INVERT DEPTH W.S.
ELEV OF FLOW ELEV
L/ELEM SO

Page 1

SUPER CRITICAL
ELEV

HGT/

DEPTH DIA

NORM DEPTH

Y(7)

Y(8)

ANGLE
0.00

PHI 3
45.00

ANGLE
90.00

ANGLE
0.00

ANGLE
39.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

ANGLE
45.00

ANGLE
0.00

7 ** — WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV

BASE/
ID NO.

PAGE 1

Y(9) Y(10)
[}

PAGE NO 3

PAGE NO 2

ANG PT MAN H
0.00 0
PHI 4
0.00
ANG PT MAN H
0.00 0
ANG PT MAN H
0.00 0
ANG PT MAN H
0.00 0
ANG PT MAN H
0.00 1
ANG PT MAN H
0.00 0
ANG P1' MAN H
0.00 1
ANG PT MAN H
0.00 0
ANG PT MAN H
0.00 0
ANG PT MAN H
0.00 0

PAGE NO 3

+ DC O
PAGE 1

ZL NO AVBPR
PIER

ZR



ti'Irvltltti‘."-ttlittﬁilUlllliitiitl'l'l‘ttttl’tttlII"'tltvtttt'ttlt!iIIttvtltI'!'l‘ﬂIIttl.'.ttil'!Irlrf!totvil't".!lit’it“!tti't'l

1000.00 1798.10 3.400 1801.500 58.3 11.88 2.190 1803.690 0.00 2.381 2.50 0.00 0.00 0 0.00
21.29 0.03429 .017214 0.37 1.552 0.00
1021.29 1798.83 3.036 1801.866 58.3 11.88 2.190 1804.056 0.00 2.381 2.50 0.00 0.00 0 0.00
JUNCT STR 0.03250 .013735 0.05 0.00
1025.29 1798.96 4.284 1803.244 45.0 9.17 1.305 1804,549 0.00 2.226 2.50 0.00 0.00 0 0.00
35.34 0.03424 .010256 0.36 1.320 0.00
1060.63 1800.17 3.698 1803.868 45.0 9.17 1.305 1805.173 0.00 2.226 2.50 0.00 0.00 0 0.00
6.96 0.03403 .010256 0.07 1.320 0.00
1067.59 1800.41 3.542 1803.949 45.0 9.17 1.305 1805.254 0.00 2.226 2.50 0.00 0.00 0 0.00
HYDRAULIC JUMP 0.00
1067.59 1800.41 1.397 1801.804 45.0 15.9¢6 3.954 1805.758 0.00 2.226 2.50 0.00 0.00 o] 0.00
10.00 0.03403 .028156 0.28 1.320 0.00
1077.59 1800.75 1.404 1802.151 45.0 15.84 3.896 1806.047 0.00 2.226 2.50 0.00 0.00 0 0.00
38.29 0.03403 .026262 1.01 1.320 0.00
1115.88 1802.05 1.461 1803.511 45.0 15.11 3.543 1807.054 0.00 2.226 2.50 0.00 0.00 0 0.00
9.87 0.03418 .024098 0.24 1.320 0.00
1125.75 1802.39 1.482 1803.869 45.0 14.84 3.420 1807.289 0.00 2.226 2.50 0.00 0.00 0 0.00
20.85 0.03418 .022200 0.46 1.320 0.00
1146.60 1803.10 1.543 1804.643 45.0 14.15 3.109 1B07.752 0.00 2.226 2.50 0.00 0.00 0 0.00
4.00 0.02500 .020778 0.08 1.453 0.00
1150.60 1803.20 1.547 1804.747 45.0 14.11 3.090 1807.837 0.00 2.226 2.50 0.00 0.00 0 0.00
177.44 0.02074 .020145 3.57 1.544 0.00 ]
LICENSEE: THIENES ENGINEERING F0515P PAGE 2

WATER SURFACE PROFILE LISTING
CAJON LOGISTIC CENTER
LINE "A" (PRIVATE)

100-YR
STATION INVERT DEPTH W.s. o} VEL VEL ENERGY SUPER CRITICAL HGT/  BASE/ ZL, NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

L/ELEM so SF AVE HF NORM DEPTH ZR

**w**www***w***i*nﬁ***t*t*ﬂ*iiAAAAAA'A"k'hir*****w***iwttﬂwﬁﬁ*w*w*w*******i**i****i*******-h*w***wtw****\\'**t*ﬁ*****t**i*****w***********
1328.04 1806.88 1.576 1808.45f 45.0 13,80 2,959 1811.415 0.00 2.226 2.50 0.00 0.00 0 0.00
4.00 0.02000 .019581 0.08 1.563 0.00

1332.04 1806.96 1.576 1808.536 45.0 13.80 2.957 1811.493 0.00 2.226 2.50 0.00 0.00 0 0.00
77.50 0.02076 .01a715 1.45 1,544 0.00

1409.54 1808.57 1.627 1810.196 45.0 13.30 2.747 1812,943 0.00 2.226 2.50 0.00 0.00 0 0.00
46.17 0.02076 .016866 0.78 1.544 0.00

1455.71 1809.53 1.697 1811.225 45.0 12.68 2.498 1813,723 0.00 2.226 2.50 0.00 0.00 0 0.00
26.48 0.02076 .015017 0.40 1.544 0.00

1482.19 1810.08 1.772 1811.849 45.0 12.09 2.271 1814.120 0.00 2.226 2.50 0.00 0.00 0 0.00
16.99 0.02076 .013413 0.23 1.544 0.00

1499.18 1810.43 1.854 1812.284 45.0 11.53 2.064 1814.348 0.00 2.226 2.50 0.00 0.00 0 0.00
10.36 0.02094 .012077 0.13 1.540 0.00

1509.54 1810.65 1.935 1812.582 45.0 11.03 1.891 1814.473 0.00 2.226 2.50 0.00 0.00 0 0.00
7.31 0.02094 .010940 0.08 1.540 0.00

1516.85 1810.80 2.034 1812.834 45.0 10.52 1.719 1814.553 0.00 2.226 2.50 0.00 0.00 0 0.00
2.91 0.02049 .010119 0.03 1.551 0.00

1519.76 1810.86 2.099 1812.959 45.0 10.23 1.624 1814.583 0.00 2.226 2.50 0.00 0.00 0 0.00
1.97 0.02049 .009480 0.02 1.551 0.00

1521.73 1810.90 2.226 1813.126 45.0 9.75 1.475 1814.601 0.00 2.226 2.50 0.00 0.00 0 0.000

CAJON LOGISTIC CENTER
LINE "A" (PRIVATE)
100-YR
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1.

QT
GLOSSARY

G
W
H
E
X
B
Y
S

N |}

1798.10 1799.75

F 8

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT

CH W E
CH W E
CH W B
CH W E
W CH E
W CH E
I W CH E
I W CH
I w C H
I W CH

HH

1801.40 1803.05 1804.70 1806.35

TATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLYO
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W CH E
W CH E .
I W CH E
I W CH E
I W CH E .
I W CH E .
I WCH E .
I WC H E .

1808.00 1809.65 1811.30 1812.95 1814.
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APPENDIX D

HYDROLOGY MAP
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