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5/20/23, 12:26 PM

PF Map: Contiguous US
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POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 6, Version 2
PF tabular ’F graphic supplementary informatic & Print page
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)!
Average recurrence interval (years) [
Duration
1 2 5 10 25 50 100 200 500 1000 [
Sermin 0.102 0.134 0.176 0.211 0.258 0.295 0.332 0.371 0.425 0.467
(0.085-0.123) (0.112-0.163) (0.147-0.215) (0.174-0.259) (0.205-0.328) (0.229-0.383) (0.252-0.442) (0.274-0.509) (0.300-0.608) (0.318-0.692)
10-min 0.146 0.192 0.253 0.302 0.370 0.423 0.476 0.532 0.609 0.669
(0.122-0.177) || (0.160-0.233) || (0.210-0.308) || (0.249-0.371) || (0.284-0.470) || (0.329-0.549) || (0.361-0.634) || (0.392-0.729) || (0.430-0.871) || (0.456-0.992)
15-min 0177 0.232 0.306 0.366 0.448 0.511 0.576 0.644 0.736 0.809
(0.147-0.214) || (0.194-0.282) || (0.254-0.372) || (0.301-0.449) || (0.356-0.569) || f0.398-0.663) || (0.437-0.767) || (F.474-0.882) || (0.520-1.05) (0.551-1.20)
30-min 0.266 0.350 0.461 0.551 0.674 0.770 0.868 0.969 1.11 1.22
(0.222-0,322) || (0.292-0.425) || (0.383-0.560) || (0.454-0.676) || (0.536-0.856) /| (0.599-0.999) || (0.668-1.16) (0.714-1.33) (0.783-1.59) (0.830-1.81)
60-min 0.393 0.518 0.681 0.815 0.997 P 1.14 128 P 143 1.64 1.80
(0.328-0.476) (0.431-0.628) (0.566-0.829) (0.671-0.999) (0.793-1.27) (0.886-1.48) (0.973-1.71) (1.06-1.96) (1.16-2.35) (1.23-2.67)
2hr 0.587 0.763 0.990 117 142 1.61 1.80 2.00 2.27 247
(0.489-0.711) (0.635-0.925) (0.822-1.20) (0.966-1.44) (1.13-1.80) (1.25-2.09) (1.37-2.40) (1.47-2.74) (1.60-3.24) (1.68-3.67)
| 3-hr 0.742 0.960 1.24 1.46 1.76 1.99 222 2.46 2.77 3.02 I

https://hdsc.nws.noaa.govipfds/pfds_map_cont.html ?bkmrk=ca 12



5/20/23, 12:26 PM

PF Map: Contiguous US

| (0.619-0.899) (0.800-1.16) (1.03-1.51) (1.21-1.80) (1.40-2.24) (1.55-2.59) (1.69-2.96) (1.81-3.37) (1.96-3.97) (2.05-4.47)
6-hr 1.05 1.36 1.75 2.06 247 2.77 3.08 3.38 3.79 4.10
(0.878-1.28) (1.13-1.65) (1.45-2.13) (1.70-2.53) (1.96-3.14) (2.16-3.60) (2.33-4.10) (2.49-4.64) (2.68-5.42) (2.79-6.08)
12-hr 1.38 1.80 233 274 3.28 3.67 4.05 4.44 4.93 5.30
(1.15-1.68) (1.50-2.19) (1.94-2.84) (2.26-3.36) (2.61-4.16) (2.86-4.76) (3.08-5.40) (3.27-6.08) (3.48-7.06) (3.61-7.86)
24-hr 1.85 245 3.19 3.77 4.52 5.06 5.60 6.12 6.79 729
(1.64-2.13) (2.16-2.82) (2.82-3.69) (3.30-4.40) (3.83-5.45) (4.20-6.23) (4.53-7.05) (4.82-7.92) (5.14-9.16) (5.33-10.2)
2-da 226 3.05 4.06 4.85 5.90 6.67 743 8.20 9.20 9.94
l (2.00-2.60) (2.70-3.52) (3.58-4.70) (4.25-5.66) (4.99-7.10) (5.53-8.20) (6.02-9.36) (6.46-10.6) (6.96-12.4) (7.27-13.9)
3-da 247 339 4.58 5.53 6.79 7.75 8.70 9.67 1.0 1.9
Y (2.18-2.85) (3.00-3.92) (4.04-5.30) (4.84-6.45) (5.75-8.19) (6.43-9.53) (7.05-11.0) (7.62-12.5) (8.29-14.8) (8.73-16.7)
4-da 2,70 3.74 5.10 6.19 7.66 8.78 9.91 1.1 12.6 13.8
-cay (2.39-3.11) (3.31-4.32) (4.50-5.90) (5.42-7.22) (6.49-9.23) (7.28-10.8) (8.03-12.5) (8.72-14.3) (9.54-17.0) (10.1-19.3)
7.da 3.16 442 6.08 7.44 9.29 10.7 12.2 13.7 15.7 17.3
-y (2.80-3.64) (3.91-5.10) (5.36-7.04) (6.51-8.68) (7.86-11.2) (8.89-13.2) (9.86-15.3) (10.8-17.7) (11.9-21.2) (12.7-24.2)
10 341 4.80 6.64 8.16 10.2 1.9 13.5 153 17.7 19.5
| (3.02-3.93) (4.24-5.54) (5.86-7.68) (7.14-9.52) (8.68-12.4) (9.85-14.6) (11.0-17.1) (12.0-19.8) (13.4-23.8) (14.3-27.3)
20-da 3.98 5.67 7.96 9.88 12,6 147 16.9 19.3 226 25.2
Y (3524.58) (5.01-6.54) (7.02-9.21) (8.64-11.5) (10.6-15.2) (12.2-18.1) (13.7-21.3) (15.2-25.0) (17.1-30.5) (18.5-35.2)
30-da 4.69 6.71 9.48 1.8 15.1 17.8 20.6 23.6 27.8 31.2
Y (4.15-5.40) (5.93-7.75) (8.36-11.0) (10.3-13.8) (12.8-18.3) (14.8-21.9) (16.7-26.0) (18.6-30.6) (21.0-37.5) (22.8-43.6)
45-da 5.55 793 1.2 14.0 18.0 213 248 285 338 38.1
Y (4.92-6.40) (7.01-9.15) (9.89-13.0) (12.3-16.4) (15.3-21.7) (17.7-26.2) (20.0-31.2) (22.4-36.9) (26.5-45.5) (27.8-53.1)
60-d 6.46 9.16 129 1641 20.8 24.6 28.6 33.0 39.2 444
i (5.72-7.45) (8.10-10.6) (11.4-14.9) (14.1-18.8) (17.6-25.0) (20.4-30.2) (23.2-36.0) (26.0-42.7) (29.7-52.9) (32.5-61.9)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at low er and upper bounds of the 90% confidence interval. The probability that pre ion frequency (for a given duration and average
recurrence interval) will be greater than the upper bound (or less than the low er bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP)
estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 dogument for more information.
Estimates from the table in CSV format: Precipitation frequency estimates v m

Main Link Categories:

Home | OWP

US Department of Commerce

National Oceanic and Atmospheric Administration
National Weather Service

Office of Water Prediction (OWP)

1325 East West Highw ay

Silver Spring, MD 20910

Page Author: HDSC webmaster

Page last modified: April 21, 2017

https://hdsc.nws.noaa.govipfds/pfds_map_cont.html ?bkmrk=ca
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5/20/23, 12:33 PM Web Soail Survey
Contact Us | Subscribe | Archived Soil Surveys | Soil Survey Status | Glossary | Preferences | Link | Logout I Help |A| A | A |
Area of Interest (AOI) Soil Map Soil Data Explorer Download Soils Data Shopping Cart (Free)

Printable VersionI Add to Shopping CartI |

| Search

Soil Map

Map Unit Legend

Map Unit
Symbol

TuB

T™vC

Interest

San Bernardino County Southwestern Part,

California (CA677)

Map Unit Name

Tujunga loamy
sand, 0to 5
percent slopes

Tujunga
gravelly loamy
sand, 0to 9
percent slopes

Totals for Area of

San Bernardino County Southwestemn
Part, California (CA677)

Acres Percent of
in AOI AOI

4.2 53.5%

3.6 46.5%

7.8 100.0%

EEE

iR

Ml

2] €] 1@ 2] G| scare| ot oscale) - | =

Warning: Soil Map may not be valid at this scale.

You have zoomed in beyond the scale at which the soil map for this area is intended to be used. Mapping of soils is done at a particular scale. The soil
s#rveys that Icorrprise your AQOI were mapped at 1:24,000. The design of map units and the level of detail shown in the resulting soil map are dependent on
that map scale.

Enlargement of rna{)s beyond the scale of rnapﬂing can cause misunderstanding of the detail of mapping and accuracy of soil line placement. The maps do
not show the small areas of contrasting soils that could have been shown at a more detailed scale.

https:/websoilsurveynrcs.usda.goviapp/WebSoilSurveyaspx

FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | USA.gov | White House
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Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes—-San Bernardino
County Southwestern Part, California

San Bernardino County Southwestern Part, California

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Tujunga and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Tujunga

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 36 inches: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/h
Depth to water table: More than 80 inches
Frequency of flooding: Rare avg. 12.96"7hr

Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A «—
Ecological site: R019XG912CA - Sandy Fan
Hydric soil rating: No

usDA  Natural Resources Web Soil Survey 5/20/2023
=== Conservation Service National Cooperative Sail Survey Page 1 of 2



Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes—-San Bernardino
County Southwestern Part, California

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 14, Sep 6, 2022

usDA  Natural Resources Web Soil Survey 5/20/2023
=== Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Tujunga loamy sand, 0 to 5 percent slopes—San Bernardino County
Southwestern Part, California

San Bernardino County Southwestern Part, California

TuB—Tujunga loamy sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2sx6y
Elevation: 650 to 3,110 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 62 to 65 degrees F
Frost-free period: 325 to 365 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Tujunga, loamy sand, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Tujunga, Loamy Sand

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A - 0to 6 inches: loamy sand
C1-61to 18 inches: loamy sand
C2 - 18 to 60 inches: loamy sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R019XG912CA - Sandy Fan
Hydric soil rating: No

usDA  Natural Resources Web Soil Survey 5/20/2023
=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Tujunga loamy sand, 0 to 5 percent slopes—San Bernardino County
Southwestern Part, California

Minor Components

Tujunga, gravelly loamy sand
Percent of map unit: 10 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Hanford, sandy loam
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 14, Sep 6, 2022

usDA  Natural Resources Web Soil Survey 5/20/2023
=== Conservation Service National Cooperative Soil Survey Page 2 of 2



TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) p=wWXV
Soil assessment methods 0.25 3 0.75
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0. 25
Assessment Depth /i .
epth to groundwater / impervious 0.25 1 0.25
layer
Suitability Assessment Safety Factor, S, = Zp 1.50
Tributary area size 0.25 2 0.50
Level of pretreatment/ expected 0.25 2 0.50
sediment loads '
B Design Redundancy 0.25 3 0.75
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = =p 2.00
Combined Safety Factor, Stor= Sax Sg 3.00
Measured Infiltration Rate, inch/hr, Ky 1296
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesign = Stot/ K 4.3
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
Average Inf. Rate : 12.96 in/hr from USDA WebSoil Report
Design Inf Rate: 12.96/3.0 = 4.3"/hr

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.

VII-35 May 19, 2011



Hydrology Calculation
Rational Method Hydrology



Developed Condition (100-yr Storm Event)

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1400

Analysis prepared by:

DESCRIPTION OF STUDY

* CONCO, FONTANA *
* DEVELOPED CONDITION *
* 100-YR STORM EVENT *

FILE NAME: CONC.DAT
TIME/DATE OF STUDY: 13:08 06/21/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*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) = 1.2800

*ANTECEDENT MOISTURE CONDITION (AMC) 11l 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- 7/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

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

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)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 0.00 TO NODE 1.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 962.00
ELEVATION DATA: UPSTREAM(FEET) = 948.80 DOWNSTREAM(FEET) = 936.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.345
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.477
SUBAREA Tc AND LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 5.50 0.74 0.100 52 11.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) = 16.84



TOTAL AREA(ACRES) = 5.50 PEAK FLOW RATE(CFS) = 16.84

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 936.50 DOWNSTREAM(FEET) = 934.80
FLOW LENGTH(FEET) = 284.00 MANNING"S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.26

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.84

PIPE TRAVEL TIME(MIN.) = 0.76 Tc(MIN.) = 12.10

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 2.00 = 1246.00 FEET.
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 12.10
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.345
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 2.30 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  2.30 SUBAREA RUNOFF(CFS) =  6.77
EFFECTIVE AREA(ACRES) = 7.80  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 7.8 PEAK FLOW RATE(CFS) = 22.96
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.8 TC(MIN.) = 12.10 —
EFFECTIVE AREA(ACRES) = 7.80 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 22.96

END OF RATIONAL METHOD ANALYSIS



Existing Condition (100-yr Storm Event)

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1400

Analysis prepared by:

DESCRIPTION OF STUDY

* CONCO, FONTANA *
* EXISTING CONDITION *
* 100-YR STORM EVENT *

FILE NAME: CONC.DAT
TIME/DATE OF STUDY: 13:47 06/19/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.9970

25-yr, 1-hr intensity
*ANTECEDENT MOISTURE CONDITION (AMC) 11 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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

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)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 0.00 TO NODE 1.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 752.00
ELEVATION DATA: UPSTREAM(FEET) = 949.00 DOWNSTREAM(FEET) = 937.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  15.152
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.277
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

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

RESIDENTIAL

"1 DWELLING/ACRE" A 5.50 0.98 0.800 32 15.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.97
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800



SUBAREA RUNOFF(CFS) = 7.41
TOTAL AREA(ACRES) = 5.50 PEAK FLOW RATE(CFS) = 7.41

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 937.00 DOWNSTREAM(FEET) = 934.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 296.00 CHANNEL SLOPE = 0.0078
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 2.000

MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 0.50

==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH) .
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND 1S USED FOR TRAVELTIME CALCULATIONS.

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.210
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 2.30 0.98 0.100 =~ 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.59

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.39

AVERAGE FLOW DEPTH(FEET) = 0.50 TRAVEL TIME(MIN.) = 0.77

Tc(MIN.) = 15.92

SUBAREA AREA(ACRES) = 2.30 SUBAREA RUNOFF(CFS) =  4.37
EFFECTIVE AREA(ACRES) = 7.80 AREA-AVERAGED Fm(INCH/HR) =  0.58
AREA-AVERAGED Fp(INCH/HR) = 0.97 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 7.8 PEAK FLOW RATE(CFS) = 11.45

==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH) .
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND 1S USED FOR TRAVELTIME CALCULATIONS.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.50 FLOW VELOCITY(FEET/SEC.) = 7.63

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 2.00 =  1040.00 FEET.
END OF STUDY SUMMARY : ‘/////

TOTAL AREA(ACRES) = 7.8 TC(MIN.) = 15.92

EFFECTIVE AREA(ACRES) = 7.80 AREA-AVERAGED Fm(INCH/HR)= 0.58
AREA-AVERAGED Fp(INCH/HR) = 0.97 AREA-AVERAGED Ap = 0.594

PEAK FLOW RATE(CFS) = 11.45 y

END OF RATIONAL METHOD ANALYSIS



Developed Condition (25-yr Storm Event)

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1400

Analysis prepared by:

DESCRIPTION OF STUDY

* CONCO, FONTANA *
* DEVELOPED CONDITION *
* 25-YR STORM EVENT *

FILE NAME: CONC.DAT
TIME/DATE OF STUDY: 11:55 07/01/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.9970

*ANTECEDENT MOISTURE CONDITION (AMC) 11l 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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

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)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 0.00 TO NODE 1.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 962.00
ELEVATION DATA: UPSTREAM(FEET) = 948.80 DOWNSTREAM(FEET) = 936.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.345
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.708
SUBAREA Tc AND LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 5.50 0.74 0.100 = 52 11.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) = 13.04



TOTAL AREA(ACRES) = 5.50 PEAK FLOW RATE(CFS) = 13.04

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 936.50 DOWNSTREAM(FEET) = 934.80
FLOW LENGTH(FEET) = 284.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.85

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.04

PIPE TRAVEL TIME(MIN.) = 0.81 Tc(MIN.) = 12.15

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 2.00 = 1246.00 FEET.
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 12.15
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.599
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 2.30 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 2.30 SUBAREA RUNOFF(CFS) = 5.23
EFFECTIVE AREA(ACRES) = 7.80  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 7.8 PEAK FLOW RATE(CFS) = 17.72

END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 7.8 TC(MIN.) = 12.15

EFFECTIVE AREA(ACRES) = 7.80 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 17.72

END OF RATIONAL METHOD ANALYSIS
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