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PETRA GROUP, INC. HYDROLOGY STUDY
APN# 0583-291-01 & 0583-301-01

HYDROLOGY

Rational Method as described in the San Bernardino County Hydrology Manual was used
to calculate Onsite and Offsite Qo0. The Unit Hydrograph Method as described in the
San Bernardino County Hydrology Manual was used to calculate the Offsite Qo0 The
Soil Type obtained from the “S.C.S.” Soils Group Map for the South-Central area of the
San Bernardino County is Soil Group “B”. The calculations are based on Soil Group “B”.
The Rainfall Intensity is based on the “San Bernardino County” Standard Intensity-
Duration Curves Data.

DISCUSSION

EXISTING CONDITIONS

The 69.34 acres parcel map of APN# 0583-291-01-0000 & 0583-301-01-0000 is presently
vacant. The existing use of the site is Vacant RL. There are no indications that the site
has ever been developed. Similar vacant lands bound the site to the Northeast. A well
developed residential development bounds the site to the Southeast of property with few
more developments on all others sides. The Palo Verde Road, San Jacinto Street and
Pioneer Drive, which provide access to the site, are unimproved dirt roads. The area in
general slopes from the Northwest to the Southeast with a + 6 % slope.

EXISTING SITE DRAINAGE

The area in study generally drains from the Northwest to the Southeast. There is no
indication that site is located in any zone of the flood insurance rate map for the San
Bernardino county.

There is 876.76 acres of offsite drainage area that will affect our study site. (Refer
Watershed Map).

The surrounding properties that contribute to the offsite drainage area are to the
Northwest of our study site. There will be no street improvement or grading at this time.



PETRA GROUP, INC. HYDROLOGY STUDY
APN# 0583-291-01 & 0583-301-01

There is no significant change in the drainage character following future development of
the project site. The surface water onsite runoff generated from the proposed site will be
conveyed to the North East boundary of the project site, without causing objectionable
backwater, excessive velocities, erosion or unduly affecting local traffic.

The proposed drainage plan, the existing and proposed topography and flow paths will be
shown on the grading plans, which will cover the proposed development site and will be
submitted to the County of San Bernardino. The plan also will show that the proposed
drainage conditions from the development site will have no negative impact in the
neighboring lots.
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Un it Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 198% - 1999, Version 6.0

Study date 12/27/07

e e A L o R K S S S I S S SN USRI

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

PETRA GROUP, INC
PROGRAM LICENSE SERIAIL NUMBER 6042

TTHM 18516

MORONGOC VALLEY

OFF-SITE AREA A

APN 0583-291-01 & 0583-301-01

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Ischyetal
(Ac.) (hours) (In)
Rainfall data for year 10
11681 1 0.80

Rainfall data for year 2
716.81 6 0.90

716.81 1 1.20

Rainfall data for year 100
716.81 24 3.60



e Tt o b L I K AU SR S S A RIS

Frxddwkx Areg-averaged max loss rate, Fm *rxkxkkx

5CS curve SCS curve Area Area Fp(Fig Co) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
68..0 86«7 716.81 1.000 0.262 1.000 0.262

Area-averaged adjusted loss rate Fm (In/Hr) = 0.262

Frrxxkmxx hrea-hveraged low loss rate fraction, Yh *s ks xxx++x

Area Area 3CS CN SCS CN = Pervious
{Ac.) Fract (AMC2) (AMC3) Yield Fr
716.81 1.000 69.0 86.2 1.60 0.612
Area-averaged catchment yield fraction, Y = 0.612
Area-averaged low loss fraction, Yb = 0.388
e e s b o o o L A K S B L R R R S IR I ISR
Watercourse length = 10235.00(Ft.)
Length from concentration point to centroid = 5112.50(Ft.)
Elevation difference along watercourse = 1300.00(Ft.)
Mannings friction factor along watercourse = 0.030
Watershed area = 716.81 (Ac.)
Catchment Lag time = 0.266 hours
Unit interval = 5.000 minutes
Unit interval percentage of lag time = 31.3767
Hydrograph baseflow = 10.00(CFS)
0.262(In/Hr)

Average maximum watershed loss rate(Fm
Average low loss rate fraction (Yb) =
VALLEY UNDEVELOPED S-Graph Selected

) =
0.388 (decimal)

Computed peak 5-minute rainfall = 0.444(In)
Computed peak 30-minute rainfall = 0.909(In)
Specified peak l-hour rainfall = 1.200(In)
Computed peak 3-hour rainfall = 1.641(In)
Specified peak 6-hour rainfall = 2.000(In)

Specified peak 24-hour rainfall = 3.600(In)

Rainfall depth area reduction factors:

Using a total area of 716.81(Ac.) (Ref: fig. E-4)

S5-minute factor = 0.966 Adjusted rainfall = 0.42%(In)
30-minute factor = 0.966 Adjusted rainfall = 0.879(In)
1-hour factor = 0.966 Adjusted rainfall = 1.160(In)
3-hour factor = 0.996 Adjusted rainfall = 1.634(In)
6-hour factor = 0.998 Adjusted rainfall = 1.996(In)
24-hour factor = 0.999 Adjusted rainfall = 3.597(In)

Unit Hydrograph
B o o S L L L S A O A W S S SV PR WAV S I AT AR
Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))

(K = 8668.92 (CFS))



1 3.082 267.175
2 14.620 1000.229
3 34531 1726.077
4 54.859 1162 ..225
5 66.907 1044.451
6 73.787 596,385
7 78.412 400.960
8 82.023 313.020
g 84.956 254 732
10 87.325 208,417
11 89.267 168.342
12 90.971 147.656
13 92.345 119..:168
14 93:455 96.180
1.5 94.445 85.862
16 95.390 81.873
17 96.190 69.360
18 96.866 58.633
19 97.448 50.482
20 97,465 44.771
21 98.400 37.723
22 98.746 29,989
23 99.060 27.200
24 99.374 27.200
25 £9.687 27.200
26 100.000 27108

Feak Unit Adjusted mass rainfall Unit rainfall

Number (In) (In)
1 0.4292 0.4282
2 0.5663 0.1371
3 0.6661 0.0997
4 0.7473 0.0812
5 0.8171 0.069¢8
[§ 0.8789 0.0618
s 0.9348 0.0559
8 0.9861 0. 8513
9 1.0336 0.0476

10 1.0781 0.0445
11 1.1200 0.0419
12 1.1597 0.0397
1.3 1RO 0.0294
14 1.2169 0.0278
15 1.2434 0.0265
16 1.2687 0.0253
17 1.2930 0.0243
13 1.3162 0.0233
19 1.3387 0.0224
20 1.3603 0.0216
2 1.3812 0.0209
22 1.4014 0.0202
23 1.4210 0.0196
24 1.4400 0.0190
25 1.4585 0.0185
26 1.4764 0.0180
2T 1.493¢9 0:0175
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256 3.4212 0.0057
257 3.42068 0.0057
258 24325 0.0057
259 3.4382 0.0056
260 3.4438 0.0056
261 3.4494 0.005e6
267 3.4550 0.0056
263 3.4606 0.005¢6
264 3.4662 0.0056
265 3.4718 0.0056
266 3. 47973 0.0056
267 3.4829 0.0055
268 3.4884 0.0055
269 3.4940 0.0055
270 3.4995 ¢.0055
271 8.5050 C.0055
272 2,505 0.0055
293 BiB159 0.0055
274 3.5214 08055
275 3.5269 0.0055
276 3.5323 0.0054
277 BLiB3 T 0.0054
278 3.5432 0.0054
279 3.5486 0.0054
280 3.5540 0.0054
281 3.5594 0.0054
282 3.5647 0.0054
283 3:5701 0.0054
284 3..85755 0.0054
285 3.5808 0.0053
286 3.5861 0.0053
287 3.5915 0.0053
288 3.59¢68 0.0052
Unit Unit Unit Effective
Pericd Rainfall Soil-Loss Rainfall
(number) (In) (In) (In)
1 0.0053 0.0021 0.0033
2 0.0053 0.00z1 0.0033
3 0.0053 0.0021 0.0033
4 0.0054 0.0021 0.0033
5 0.0054 0.0021 0.0033
6 0.0054 0.0021 0.0033
7 0.0054 0.0021 0.0033
8 0.0054 0.0021 0.0033
Y 0.0054 0.0021 0.0033
10 0.0055 0.0021 0::0033
11 0.0055 0.0021 0.0034
12 0.0055 0.0021 0.0034
13 0.0055 0.0021 0.0034
14 0.0055 0.0021 0.0034
15 0.0055 0.0022 0.0034
16 0.0056 0.0022 0.0034
1.7 0.0056 0.0022 0.0034
18 0.0056 0.0022 0.0034
19 0.0056 0.0022 0.0034
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.0218
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.0039
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.0091
.0079
.0075
L0071
.0068
.0065
.0062
.0060
.0057
.0055
.0053
.0052
.0050
.0072
-0070
.0069
.0067
.0066
.0064
.0063
.0062
.0061
.0060
.0058
.0058
.0057
.0056
.0055
.0054
.0054
.0053
.0052
.0051
.0051
.0050
.0050
.0049
.0048
.0048
.0047
.0047
.00486
.0046
.0045



248 0.0073 0.0028 0.0045
249 0.0072 0.002¢8 0.0044
250 0.0072 0.0028 0.0044
251 0.0071 0.:0027 0.0043
252 0.0070 0.0027 0.0043
253 0.0069 0.0027 0.0043
254 0.0069 0.0027 0.0042
255 0.0068 0.0026 0.0042
256 0.0068 0.002¢6 0.0041
257 0.0067 0.002¢ 0.0041
258 0.0066 0.0026 0.0041
259 0.0066 0.0025 0.0040
260 0.0065 0.0025 0.0040
261 0.0065 0.0025 0.0040
262 0.0064 0.0025 0.0039
263 0.0064 0.0025 0.0039
264 0.0063 0.0024 0.0039
265 0.0063 0.0024 0.0038
266 0.0062 0.0024 0.0038
267 0.0062 0.0024 0.0038
268 0.0061 0.0024 0.0037
269 0.0061 0.0024 0.8037
270 0.0060 0.0023 0.0037
271 0.0060 0.0023 0.0037
272 0.0059 0.0023 0.0036
273 0.0059 0.0023 0.0036
274 0.0058 0.0023 0.0036
275 0.0058 0..0023 0.0036
276 0.0058 0.0022 0.0035
279 0.0057 0.0022 0.0035
278 0.0057 0.0022 0.0035
279 0.0056 0.0022 0.0035
280 0.0056 0.0022 0.0034
281 0.0056 0.0022 0.0034
282 0.0055 0.0021 0.00324
283 0.0055 0.0021 0.0034
284 0.0055 0.0021 0.0033
285 0.0054 0.0021 0.0033
286 0.0054 0.0021 0.0033
287 0.0054 0.0021 00833
288 0.0053 00021 0.0033
Total soil rain loss = 1.18(In)

Total effective rainfall = 2.41(In)

Peak flow rate in flood hydrograph = 1150.31(CFS}
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24 - HOUR STORM
Runof £ Hydrograph

0+ 5 0.0749 10.87 © \ !
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San Bernardino County Raticnal Hydrclogy Program
(Hydrology Manual Date - Bugust 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2000 Version 6.3
Raticnal Hydrology Study Date: 12/27/07

TTM 18516

MORONGO VALLEY

OFF-SITE AREA B

APN 0583-291-01 & 0583-301-01

PETRA GROUP, INC

PROGRAM LICENSE SERIAL NUMBER 6042

EEFFR T RS Hydreclogy Study Control Information **¥x##x*s4*

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.200 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

o T o A o o T T S T B I T S B A AT RO R I W IS I
Process from Point/Station 100.000 to Point/Station 101.000
*¥*x% INITIAL AREA EVALUATION ****

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction s¢il group D = 0.000

5CS curve number for so0il(AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervicus ratio{(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 4085.000(Ft.)

Top (of initial area) elevation = 3500.000(Ft.)

Bottom (of initial area) elevation = 2800.000(Ft.)

Difference in elevation = 700.000(Ft.)

Slope = 0.17136 s({%)= 17.14

TC = k(0.706)*[(length”3)/(elevation change)]"0.2

Initial area time of concentraticn = 27.958 min.

Rainfall intensity = 1.897(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.776
Subarea runoff = 14.046 (CFS)

Total initial stream area = 9.540 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.262(In/Hr)



A e B R N U O N N 0 O A SO W SRS NI IO AP
Process from Point/Station 101.000 to Point/Station 102.000
*HFk SUBAREA FLOW ADDITION **+**

UNDEVELOPED (average cover) subarea

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

S5CS curve number for soil(AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratioc(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Time of concentration = 27.96 min.

Rainfall intensity = 1.897(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.776

Subarea runoff = 126.563 (CFS) for 85.960 (Ac.)

Total runoff = 140.609(CFS)

Effective area this stream = 9550 (ME.)

Total Study Area (Main Stream No. 1) = 95.50(Ac.)

Area averaged Fm value = 0.262(In/Hr)

End of computations, Total Study Area = 85.50 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the ratiocnal equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 69.0



San Bernardince County Rational Hydrelogy Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2000 Version 6.3
Ratiocnal Hydrology Study Date: 12/27/07
TTM 18516
MORONGO VALLEY
OFF-SITE AREA C
APN 0583-291-01 & 0583-301-01
PETRA GROUP, INC
PROGEAM LICENSE SERIAL NUMBER 6042

HEREERENR Hydrology Study Control Information *x% %k *

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.200 (In.)
Slepe used for rainfall intensity curve b = 0.6000
Scil antecedent moisture condition (AMC) = 3

e e s L It I S S S A R A N AR R
Process from Point/Station 102.000 to Point/Station 103.000
**x% INITIAL AREA EVALUATION ****

UNDEVELOPED (average cover) subarea
Decimal fraction soil group & = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 2020.000(Ft.)

Top (of initial area) elevation = 3000.000(Ft.)

Bottom {of initial area) elevation = 2720.000(Ft.)

Difference in elevation = 280.000(Ft.)

Slope = 0.13861 s(%)= 13.86

TC = k(0.706)*[(length”3)/(elevation change)]”“0.2

Initial area time of concentration = 22.008 min.

Rainfall intensity = 2.190(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.793
Subarea runoff = 13.888(CFS)

Total initial stream area = 8.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.262(In/Hr)



L T ks o B I o T N ST A I SR S A A BRI A Y
Prccess from Point/Station 103.000 to Point/Station 104.000
** 5% SUBAREA FLOW ADDITION ****

UNDEVELOPED {average cover) subarea

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fracticn so0il group C = 0.000
Decimal fraction seoil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262{(In/Hr)
Time of concentration = 22.01 min.

Rainfall intensity = 2.180(In/Hx) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (g=KCIA) is C = 0.793

Subarea runcff = 35..0504CFs) for 20.190(Ac.)

Total runoff = 48.937 (CFS)

Effective area this stream = 28.19(Ac.)

Total Study Area (Main Stream No. 1) = 28.19(Ac.)

Area averaged Fm value = 0.262(In/Hr)

End of computations, Total Study Area = 28.19 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equaticn.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 69.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2000 Version 6.3
Rational Hydrology Study Date: 12/27/07
TTM 18516
MORONGO VALLEY
CFF-SITE AREA D
APN 0583-291-01 & 0583-301-01
PETRA GROUP.INC
PROGRAM LICENSE SERIAL NUMBER 6042

Fisikokikik ik Hydrology Study Control Information ***#x*+xx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.200 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture conditicn (AMC) = 3

B ot ot o e s B OO S A B R S U N NN GO R R R R R SRR R
Process from Point/Station 105.000 to Point/Station 106.000
*%%% TNITIAL AREA EVALUATION ****

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction scil group C 0.000

Decimal fraction soil group D = 0.000

5CS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(BAp) = 1.0000 Max loss rate(Fm)= 0.262{In/Hr)
Initial subarea data:

Initial area flow distance = 3857.000(Ft.)

Top (of initial area) elevation = 2960.000(Ft.)

Bottom (of initial area) elevation = 2680.000(Ft.)

Difference in elevation = 280.000(Ft.)

Slope = 0.07260 s(%)= Ti2B

TC = k(0.706)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 32.443 min.

Rainfall intensity = 1.735(In/Hr) for a 100.0 vear storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.764
Subarea runoff = 6.128 (CFS)

Total initial stream area = 4.620(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.262(In/Hr)
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Process from Point/Station 106.000 to Point/Station 107.000
*xx*x SUBAREA FLOW ADDITION ****

UNDEVELOPED (average cover) subarea

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

SCS curve number for soil(AMC 2) = €9.00

Adjusted SCS curve number for AMC 3 = §6.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Time cf concentration = 32.44 min.

Rainfall intensity = 1.735(In/Hx) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.764

Subarea runoff = 41.870(CFS) for 31.640(Ac.)

Total runoff = 48.099(CFS)

Effective area this stream = 36.26(Ac.)

Total Study Area (Main Stream No. 1) = 36.26(Ac.)

Area averaged Fm value = 0.262(In/Hr)

End of computations, Total Study Area = 36.26 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 69.0



RATIONAL METHOD Q100 ONSITE CALCULATION FORM

SAN BERNARDINO COUNTY STUDY NAME: APN 0583-281-01-00, 0583-301-01-00 & 0583-281-01-00 Calculated by; M.MA.
100 - Year Storm; I-Hour Rainfall = 1,20 in/hr Checked by: NASHAT MUWANES
HYDROLOGY MANUAL Onsite area= 69,34 Ac Page 1o 2]
& tcaiit afinn Area (Acres) sail [Dev.| T [ T | F = Q _.ﬁ_w%mw Slope | v Hydraulics and
Point Subarea _ Total | Type|Type| min | min infhr infhr avg. cfs ft ftift ft/s Notes
ONSITE CALCULATIONS({Post Development)
Area A1 0.21 0.21 B | Dev 1380 | 285 | 060 | 60 0.43 46240} 0075 Initial SubArea
4.00 129534 | 0.05 |5.4013 .
2 0.84 1.05 B | Dev 1780 | 248 | 060 | 060 178 Eover TipesIme(1DL/AG)
0.88 331.04 0.06 |6.2386 Cover Type=Imp(1DUW/AC)
3 0.21 1.26 8 | Dev 1868 | 238 | 080 | 060 2.02
Area 8-1 0.21 0.21 8 | Dev 1350 | 295 | 080 | 060 0.44 456.50 |10.6o4 Initial SubArea
272 973.00 | 0.066 |5.9744 =
2 1.26 1.47 B | Dev 1622 | 267 | 0580 | 0.60 2.74 Cover Type=imp(1DW/AC)
Area C-1 0.21 0.21 8 | Dev 1340 | 298 | 060 | 0.60 0.45 240010  |:D0.068 al SubArea
2.03 726.04 0.055 | 5.973 =
2 0.42 0.63 B | Dev 1543 | 272 | 0eo | oo 1.20 Cover TypesImp(IBUAG)
Area D-1 0.21 0.21 B | Dev 13.80 | 2.85 | 0.60 | 0.60 043 462119 | Di04d Initiat SubArea
2.56 97512 | 0.051 | 6.3442 =
2 0.63 0.84 B | Dev 1635 | 265 | 060 | 060 1.55 Cover Type=imp(1DU/AC)
Area E-1 0.21 0.21 B | Dev 1015 | 350 | 060 | 060 0.55 31088 | 0.041 Initial SubArea
1.55 487.34 | 0.051 | 5.2491
2 0.63 0.84 B | Dev 1170 | 320 | o060 | 00 1.97 Cover TypesImp(1DU/AC)
Area F-1 0.21 0.21 B | Dev 1020 | 340 | oso | o0s0 053 311.56 | 0.031 Initial SubArea
2.01 652.28 | 0.054 |5.4013 _
2 1.47 168 B | Dev 1221 | 308 | 060 | 080 175 Cover Type=Imp(1DWAC)
Area G-1 0.21 0.21 8 | Dev 1020 | 345 | 060 | 080 0.54 31140 0,042 Initial SubArea
2.27 647.44 | 0,042 |4.7635
2 1.47 168 B | Dev 12.47 | 305 | 060 | 080 3.70 Cover Type=imp(1DU/AC)




RATIONAL METHOD Q100 ONSITE CALCULATION FORM

SAN BERNARDINO COUNTY STUDY NAME: APN 0583-291-01-00, 0583-301-01-00 & 0583-281-01.00 Calculated by: M.MA.
100 -Year Storm; |-Hour Rainfall = 1.20 injhr Checked by: NASHAT MUWANES
HYDROLOGY MANUAL Onsite area= 69.34 Ac N Page 7 _of 2 T~
Concentration Area (Acres) Soil | Dev. | T, T, 1 Fm Frn Q Length Slope v Hydraulics and
Point Subarea | Total Type | Type | min min infhr infhr avg. cfs ft. ft/ft fis Notes
ONSITE CALCULATIONS{Post Development)
Area A-1 2.28 2.28 B | Und 1380 | 285 | 027 | 027 5.29 462.10 | 0.075 Initial SubArea
4,00 129534 | 0.05 |5.4013 o T—s
2 9.09 11.37 B | Und 17.80 | 248 | 027 | o027 22.61 Vel 1ypesbarren
0.88 331.04 0.06 |6.2386 Cover Type=Barren
3 2.25 13.62 8 | und 1868 | 238 | 027 | 027 25.86
Area B-1 2.21 2.21 B | und 1350 | 295 | 027 | 027 533 456:50  |10:654 al SubArea
2.72 973.00 | 0.066 |5.9714 T e
2 13.74 15.95 B | Und 1622 | 267 | 027 | o027 34.45 over Type=Barren
Area C-1 2.02 2.02 B | Und 1340 | 298 | 027 | 027 493 44010 | 0.068 Initial SubArea
2.03 726.04 | 0.055 | 5.973 o T
2 4,50 6.52 B | Und 1543 | 272 | 027 | o027 14.38 Ve yposBamen
Area D-1 2.28 2.28 8 | Und 1380 | 285 | 027 | 027 529 45219 0043 initial SubArea
2.56 97512 | 0.051 |6.3442 ST
2 6.77 9.05 g8 | Und 16.36 | 285 | 027 | 027 19.39 Over: Lype=Darren
Area E-1 0.79 079 B | Und 1015 | 350 | 027 | 027 230 Si0es 10,041 al SubArea
1,55 487.34 | 0.051 |5.2491 T
2 2,36 3.15 B | Und 1170 | 320 | o027 | o027 8.31 QN ypeEB AT
Area F-1 0.80 0.80 B | Und 1020 | 340 | 027 | o027 2.25 311.56 | 0.031 initial SubArea
2.01 652.28 | 0.054 |5.4013 Sover Tooes
2 5.52 6.32 B | Und 1221 | 3.08 | 027 | o027 15,98 over Type=Baren
Area G-1 0.79 0.79 B | Und 1020 | 345 | 027 | 027 2.26 L10 ].6.042 Initial SubArea
227 847.44 | 0.042 |4.7635 CoeTs
2 554 6.33 B | Ung 1247 | 305 | 027 | 027 15.84 over Typezbamen
ONSITE DISCHARGE= 151.13 Cfs
TOTAL DISCHARGE = 151.13
Discharge Bulk factor = 2.00
Bulk Q100 Discharge = 302.27 Cfs
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1.0 DESIGN
1.1 General Criteria

The Channel Capacity calculation is carried out to find out the feasibility of 70’ wide
Drainage channel to carry out the Q100 Offsite storm runoff and discharge across the San
jacinto street, leading the flow to the S.B.C Drainage and flowage easement.

1.2 Design Criteria

1. HEC-RAS is used for routing and sizing the channel.

2. Q100 Offsite Discharge = 1150.31 Cfs (As per San Bernardino county Unit
Hydrograph method Calculation).

3. Q100 Onsite Discharge = 74.38 Cfs (With a bulk factor of 2 as per San
Bermardino County Rational method Calculation).

1.3 Conclusion

The HEC-RAS output shows a max flow width of 56.52’along all the section,
which flows clearly within 70’wide easement with a free borad of 2” above flow level. It
is recommended to grade the sides of channel with slopes of 2H: 1V on both sides. This
increases the flow capacity of Channel and keep the neighboring sites safely away from
flow limits.

Following pages give the details of the channel capacity calculations.
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1.0 DESIGN
1.1 General Criteria

The Channel Capacity calculation is carried out to find out the feasibility of 50° wide
Drainage channel flowing North to South to carry out the Q100 Offsite storm runoff and
discharge the flow to the South.

1.2 Design Criteria

1. HEC-RAS is used for routing and sizing the channel.

2. Q100 Offsite Discharge = 379.09 Cfs (With a bulk factor of 2 as per San
Bernardino County Rational method Calculation).

3. Q100 Onsite Discharge = 6.44 Cfs (With a bulk factor of 2 as per San
Bernardino County Rational method Calculation).

1.3 Conclusion

The HEC-RAS output shows a max flow width of 35.74° along all the sections,
which flows clearly within 50°wide easement with a free board of 2.5” above flowlevel. It
is recommended to grade the sides of channel with slopes of 2H: 1V on both sides. This
increases the flow capacity of Channel and keep the neighboring sites safely away from
flow limits.

Following pages give the details of the channel capacity calculations.
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