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INTRODUCTION

PURPOSE

This report was prepared to determine the increased runoff associated with 1-hour 100-year
storm events that are tributary to and generated by Parcel Number 3039-351-09 in the City of
Hesperia in San Bernardino County for the proposed Fire Station No.305 (FS No.305).

SITE DESCRIPTION

The current Fire Station 305 encompasses 3.5 acres, of which only 2.36 acres are developed.
These developed areas include the apparatus building, fire station building, storage building, and
parking pavement. Approximately 2.00 acres of the developed area are impervious. It is

ich covers 2.00 acres
annexation of the

out of the total 2.36 acres, will not contribute to any flow into t
new prefabricated garage area. This new garage area spans 0
0.56 acres undeveloped for a future garage building.

The (Parcel Number 3039-351-09) Fire Station No. 308
Road, Hesperia, California 92344. FS No.305 is loca e
approximately 0.59 acres. The site is located og

feet south Joshua Street in the City of Hespe @
vacated parcel 3039-351-08, on the soutlfparcy

t side of Route 395 approximately 1,940
rnia. The site is bounded on the north by
-351-04 and on the east by Route 395.

PRE-DEVELOPMENT

Historically, onsite runoff she w runs in a northerly direction along an existing drainage
easement located on the egatahoundlyry of this property (FS No.2305). The existing topography
in the watershed areais ¢ @ ized by moderate natural slopes of approximately 5 percent in
a northly direction. Th Fas been classified in the Hydrologic soil group A by the Natural
Resources Conservgii vice (NRCS); this area is characterized as having high infiltration
capacity. The offsite runoff sheet flows along an existing easement that runs parallel to
Route 395.

POST-DEVELOPMENT

The current FS305 construction project encompasses 2.36 acres out of the total 3.51 acres of
this parcel. The remaining 0.56 acres will be utilized for the future development of a garage
building, which is not included in the scope of this reported project and will remain undisturbed.
The proposed construction for this project involves the development of a metal storage building,
with an estimated floor area of 4,000 square feet. Additionally, a parking area will be included,
resulting in a total improvement area of 0.59 acres, with 56% of it being impervious surface.

To manage on-site runoff, the surface will direct the flow towards the proposed bioretention
basin situated on the northeast property boundary, as depicted in the Hydrology Map. The
Design Capture Volume (DCV) for this project considers the volume of 962 cubic feet.

Engineering Resources of Southern California, Inc. San Bernardino County, Fire Station No.305
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The existing and proposed onsite areas will generate a runoff flow rate for 1-hour 100 year of
1.30 cfs and 2.74 cfs, respectively. The proposed runoff flows will be effectively captured by the
bioretention basin (See Rational Method Calculation in Appendix-A). The calculations for the 1-
hour 100-year Rational method have been conducted to determine the maximum runoff
generated by the improvement site. The proposed bioretention basin system has a total
effective retention volume of 987.5 c.f. which satisfies the volume requirements for water
quality mitigation. Table 1-1 below illustrates the breakdown of the generated runoff and time
of concentration, as determined by the rational method calculations for the pre-construction
and post-construction conditions.

Table 1-1
Fire Station 305
Tc
0.59 Acres 14.18 min.
Tc
0.59 Acres 6.37 min.
METHODS

The Hydrology and Hydraulic Calculations were s

the Hydrology Manual, published by the C .
Hydrology and Hydraulic calculations are gfrovig

ed using the Rational Method outlined in
n Bernardino, revised in August 1986.
he Appendix of this report.

DESIGN CRITERION
All facilities proposed in Fire St No.305 are designed to convey 1-hour and 100-year runoff.
The water quality conveyance is§orovided in accordance with the NPDES requirement

implemented per regiona
The required water qugli
Watershed Water Qualitya)

quality control board standards of the Santa Ana watershed.
treatghent volumes were calculated and designed per Mojave River
ement Plan Plans (WQMP).

CONCLUSION

This report intends to determine the runoff for a 1-hour 100-year storm event. The onsite
generated runoff will be sheet flow over the surface and discharged to the proposed
bioretention as depicted in the hydrology map. The incremental peak flow due to the new
improvement of the FS305 will be controlled by the proposed bioretention basin.

Engineering Resources of Southern California, Inc. City of Hesperia, Fire Station No.305
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APPENDIX A-ONSITE RATIONAL MEETHOD CALCULATIONS FOR
1 Hour 100-Year Storm Event

Engineering Resources of Southern California, Inc. San Bernardino County, Fire Station No.305
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989-2005 Version 7.1
Rational Hydrology Study Date: 02/12/24

FIRE STATION 305
EXISTING CONDITION EAST VACATED LOTE AT FS 305

Program License Serial Number 6158

Fkixkdkkx Hydrology Study Control Information * sk \

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

Storm year = 100.00 1 hour rainfall=1.370 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) =2

Process from Point/Station 1.000 to Pgint/Stadien 2.000
*%kk INITTAL AREA EVALUATIO k ok

UNDEVELOPED (average covey ajga
Decimal fraction soil group A= 10
.Uo8

Decimal fraction soil group B

Decimal fraction soil gro 0
Decimal fraction soil group By 0.000
SCS curve number for soil(AMC 2) =50.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)=  0.810(In/Hr)
Initial subarea data:

Initial area flow distance = 187.000(Ft.)

Top (of initial area) elevation = 16.000(Ft.)

Bottom (of initial area) elevation = 14.000(Ft.)

Difference in elevation = 2.000(Ft.)

Slope = 0.01070 s(%)= 1.07

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

Initial area time of concentration = 14.181 min.

Rainfall intensity =  3.255(In/Hr) fora 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C =0.676
Subarea runoff= 1.299(CFS)

Total initial stream area = 0.590(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.810(In/Hr)

file:///ersc-fps01/...%20Station%20305/DESIGN/REPORTS%20&%20STUDIES/HYDROLOGY/Ratinal%20Method%20Calc/FS305EX.txt[2/13/2024 6:15:42 AM]



End of computations, Total Study Area = 0.59 (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 = 50.0

file:///ersc-fps01/...%20Station%20305/DESIGN/REPORTS%20&%20STUDIES/HYDROLOGY/Ratinal%20Method%20Calc/FS305EX.txt[2/13/2024 6:15:42 AM]
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989-2005 Version 7.1
Rational Hydrology Study Date: 02/12/24

FIRE STATION 305
PROPOSED CONDITION,NEW GARAGE BUILDING
4,000 SQ. FT.GARAGE BUILDING

Program License Serial Number 6158

koot Hydrology Study Control Information s sk ke

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

Storm year = 100.00 1 hour rainfall= 1.370 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) =2

Process from Point/Station 1.000(Ft.) to P tation 2.000(Ft.)
**%* INITIAL AREA EVALUATION *¥§*

COMMERCIAL subarea type
Decimal fraction soil group A = 000
Decimal fraction soil group B = (3000
Decimal fraction soil group C =084
Decimal fraction soil gro
SCS curve number for soil(
Pervious ratio(Ap) = 0.1000
Initial subarea data:

Initial area flow distance = 196.000(Ft.)

Top (of initial area) elevation = 16.170(Ft.)

Bottom (of initial area) elevation = 14.300(Ft.)

Difference in elevation = 1.870(Ft.)

Slope = 0.00954 s(%)=  0.95

TC =k(0.304)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 6.366 min.

Rainfall intensity =  5.264(In/Hr) for a 100.0 year storm
Effective runoft coefficient used for area (Q=KCIA) is C = 0.883
Subarea runoff = 2.743(CFS)

Total initial stream area = 0.590(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098(In/Hr)

End of computations, Total Study Area = 0.59 (Ac.)

ax loss rate(Fm)=  0.098(In/Hr)

file:///ersc-fps01/../REPORTS%20&%20STUDIES/HYDROLOGY/Ratinal%20Method%20Calc/FS305Prop-building%2050x80-02-2024.txt[2/13/2024 6:15:41 AM]



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) = 0.100
Area averaged SCS curve number = 32.0

file:///ersc-fps01/../REPORTS%20&%20STUDIES/HYDROLOGY/Ratinal%20Method%20Calc/FS305Prop-building%2050x80-02-2024.txt[2/13/2024 6:15:41 AM]
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APPENDIX C-HYDROLOGIC SoiL GRoup MAP BY NRCS

Engineering Resources of Southern California, Inc. City of Hesperia, Fire Station No.305
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.

disposal, and pollution control can use the surveys to help the
protect, or enhance the environment.

Various land use regulations of Federal, State, and loc
special restrictions on land use or land treatment. Soil ¢ lentify soil
properties that are used in making various land use or la glatment decisions.
The information is intended to help the land u ntify ard reduce the effects of
soil limitations on various land uses. The lan er is responsible for
identifying and complying with existing laymsg gulations.
C

R sup
cases. Examples include soil q '
portal/nrcs/main/soils/health/) an
applications. For more defgfiied inforrifgtion, contact your local USDA Service Center

(https://offices.sc.egov. ov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www,nrcs.us ov/wps/portal/nrcs/detail/soils/contactus/?

cid=nrcs142p2_0 %

Great differen
seasonally wet up to flooding. Some are too unstable to be used as a

i s or roads. Clayey or wet soils are poorly suited to use as
septic tank atyorption fields. A high water table makes a soil poorly suited to
basements or uifderground installations.

ts may impose

Although soil survey information can be general farm, local, and wider area

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and des i

profile extends from the surface down into the unconsolidate
soil formed or from the surface down to bedrock. The u aterial is
devoid of roots and other living organisms and has no anged by other

biological activity.

areas (MLRAs). MLRAs are geographically 2 faland resource units that
share common characteristics related to ghggiogiaphy, geology, climate, water
resources, soils, biological resources, 3
areas typically consist of parts of o

segments of the |
were formed. Thu

with a conside = of accuracy the kind of soil or miscellaneous area at a
specific | e landscape.

Commonly, irividual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soll

scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soll
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

as those for color,

depth to bedrock, and texture, and laborato g ents, such as those for
content of sand, silt, clay, salt, and other camp¢ Properties of each soil
typically vary from one point to another

Observations for map unit compo gated to develop ranges of
characteristics for the componenis. 2gated values are presented. Direct
measurements do not exist for e roperty presented for every map unit

component. Values for som# prope are estimated from combinations of other
properties.

While a soil survey igsmgorogrels, samples of some of the soils in the area generally

are collected for lab analyses and for engineering tests. Soil scientists

interpret the data W ele analyses and tests as well as the field-observed
properties to determine the expected behavior of the

characteristics
soils und ses. Interpretations for all of the soils are field tested through
he soils in different uses and under different levels of management.

observation
Some interprettions are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to

produce the map, and a description of each soil map unit.
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Soil Map
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI) Spoil Area The soil surveys that comprise your AOl were mapped at

Area of Interest (AOI)

Soils

] Soil Map Unit Polygons

= 1:24,000
124, .

8§ Stony Spot

i) Very Stony Spot

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

‘f'_l.- Wet Spot

o Soil Map Unit Lines naps beyond the scale of mapping can cause

m Soil Map Unit Points & Other of the detail of mapping and accuracy of soil
- Special Line Features e maps do not show the small areas of
Special Point Features s that could have been shown at a more detailed
© Blowout Water Features
Streams and Canals
74 Borrow Pit
Clav Soot Transportation rely on the bar scale on each map sheet for map
S ay Spo - Rails measurements.
L Closed Depression — Interstate Highways . .
Gravel Pit Source of Map: Natural Resources Conservation Service
2§  CravelPi ; US Routes Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857
Gravelly Spot Major Roads i Yy ( )
.@ Landfill .
Local Roads Maps from the Web Soil Survey are based on the Web Mercator
h Lava Flow Back d projection, which preserves direction and shape but distorts
. ackgroun ) distance and area. A projection that preserves area, such as the
s, Marsh or swamp Bl Aerial Bfbtography Albers equal-area conic projection, should be used if more
4 Mine or Quarry accurate calculations of distance or area are required.
@  Miscellaneous Water This product is generated from the USDA-NRCS certified data as
) Perennial Water of the version date(s) listed below.
%  Rock Outcrop Soil Survey Area:  San Bernardino County, California, Mojave
+. Saline Spot River Area .
Survey Area Data: Version 14, Sep 1, 2022
"t Sandy Spot
= Severely Eroded Spot Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.
e ) Sinkhole
Iii" Slide or Slip Date(s) aerial images were photographed: Mar 17, 2022—Jun
12,2022
Sodic Spot

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background

10
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

N

11
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
134 HESPERIA LOAMY FINE 1.2 100.0%
SAND, 2 TO 5 PERCENT
SLOPES
Totals for Area of Interest 1.2 100.0%
Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil su ent the
soils or miscellaneous areas in the survey area. The map un s, along
with the maps, can be used to determine the compositio es of a unit

according to the taxonomic classification of thegiorilinant soiis. Within a taxonomic
class there are precisely defined limits for theforopfistigs of the soils. On the

characteristic variability of all natural p
observed properties may extend be

. ®hus, the range of some
s defined for a taxonomic class.

ses. Consequently, every map unit is made
for which it is named and some minor

including areas of other taxono
up of the soils or miscellanepus ar

) not affect use and management. These are called
omponents. They may or may not be mentioned in a
particular map stion. Other minor components, however, have properties
and behayg
are called contrasting, or dissimilar, components. They
generally are ifygmall areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,

12
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or misg
These map units are complexes, associations, or undifferenti

A complex consists of two or more soils or miscellaneouggs
pattern or in such small areas that they cannot be sho @ )
The pattern and proportion of the soils or miscellaneousy
in all areas. Alpha-Beta complex, 0 to 6 percent slapes, is

on the maps.
re somewhat similar

An association is made up of two or more gedgrar
or anticipated uses of the map units in
practical or necessary to map the sqils e laneous areas separately. The
pattern and relative proportion of SO cellaneous areas are somewhat
similar. Alpha-Beta association, §to #’percent slopes, is an example.

An undifferentiated group igfmade ufgf two or more soils or miscellaneous areas
that could be mapped i iually but are mapped as one unit because similar
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Custom Soil Resource Report

San Bernardino County, California, Mojave River Area

134—HESPERIA LOAMY FINE SAND, 2 TO 5 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hks7
Elevation: 200 to 4,000 feet
Mean annual precipitation: 6 to 9 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 150 to 250 days
Farmland classification: Prime farmland if irrigated

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

Description of Hesperia
Setting

Landform: Fan aprons
Landform position (two-dimensional); Foots|

Landform position (three-dimensi Tread
Down-slope shape: Linear
Across-slope shape: Linea

Parent material: Alluvium @

TO granite sources

Typical profile
H1 - 0 to 6 inches:

Depthto
Draifiage clags: Well drained
ity of flie most limiting layer to transmit water (Ksat): High (1.98 to 5.95
)
water table: More than 80 inches
quency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: RO30XE006CA - COARSE LOAMY
Hydric soil rating: No

Minor Components

Cajon
Percent of map unit: 5 percent
Hydric soil rating: No

14



Custom Soil Resource Report

Wrightwood
Percent of map unit: 5 percent
Hydric soil rating: No

Bull trail
Percent of map unit: 3 percent
Hydric soil rating: No

Unnamed soils
Percent of map unit: 2 percent
Hydric soil rating: No

15
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Elevation: 3720 ft**

* source: ESRI Maps
** source: USGS

Location name: Hesperia, California, USA*

Latitude: 34.4016°, Longitude: -117.403° 5&'@"%
3| ¢
R

POINT PRECIPITATION FREQUENCY ESTIMATES

M

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
Durati Average recurrence interval (years)
uration
1 2 5 10 25 50 100 200 500 1000
5-min 0.092 0.129 0.179 0.220 0.276 0.320 0.366 0.413 0.479 0.531
(0.076-0.112)|((0.107-0.158)|/(0.147-0.219)||(0.180-0.271)|{(0.218-0.352)||(0.248-0.418)||(0.276-0.489)|(0.304-0.568)| | (0.338-0.687)| |(0.361-0.788)
10-min 0.132 0.185 0.256 0.315 0.396 0.459 0.524 .592 0.687 0.761
(0.109-0.161)||(0.153-0.226)||(0.211-0.314)||(0.257-0.389)||(0.313-0.505)| |(0.355-0.599)|(0.396-34701)| |(0.495-0.815)|| (0.484-0.985)| | (0.518-1.13)
15-min 0.159 0.224 0.310 0.381 0.478 0.555 3 16 0.830 0.921
(0.132-0.195)|/(0.185-0.274)||(0.256-0.379)|((0.311-0.470)||(0.378-0.611)|(0.430-0.724)||(0.4 84100 476-0.985)|| (0.585-1.19) || (0.627-1.37)
30-min 0.240 0.337 0.466 0.573 0.720 0.835 9 1.08 1.25 1.39
(0.199-0.293)|((0.279-0.412)(/(0.385-0.571)||(0.469-0.708)||(0.570-0.920))| | (0.647-1. .2 (0.792-1.48) || (0.881-1.79) || (0.943-2.06)
60-min 0.345 0.484 0.670 0.823 1.03 1.20 1. 1.55 1.80 1.99
(0.285-0.420)|/(0.400-0.591)|((0.552-0.820)|| (0.673-1.02) || (0.818-1.32) || (0,929-1.56) 1.83) || (1.14-2.13) || (1.26-2.57) || (1.35-2.95)
2-hr 0.512 0.693 0.936 1.14 1.42 5 1.88 213 2.47 2.75
(0.424-0.625)|((0.573-0.847)|| (0.772-1.15) || (0.932-1.41) || (1.12-1.8 (1. (1.42-2.51) || (1.56-2.92) || (1.74-3.54) || (1.87-4.08)
3-hr 0.646 0.863 1.16 1.40 1. 2.02 2.31 2.61 3.04 3.39
(0.535-0.789)|| (0.714-1.05) || (0.953-1.42) || (1.15-1.73) || (1.36-2.2 (1TN98-2.63) || (1.74-3.08) || (1.92-3.59) || (2.14-4.36) || (2.30-5.03)
6-hr 0.932 1.23 1.64 1.99 .47 2.86 3.28 3.72 4.34 4.85
(0.772-1.14) || (1.02-1.51) || (1.36-2.01) || (1.62-2.45 (1.85:3.16) 2.22-3.74) || (2.484.38) || (2.73-5.11) || (3.06-6.22) || (3.30-7.20)
12-hr 1.24 1.67 2.25 2.7 3. 4.00 4.58 5.21 6.09 6.82
(1.02-1.51) || (1.38-2.04) || (1.86-2.76) || (2.25-3. .72-4.39) || (3.09-5.21) || (3.46-6.12) || (3.82-7.16) || (4.29-8.74) || (4.64-10.1)
24-hr 1.67 2.32 3.19 .93 4.96 5.79 6.66 7.59 8.91 9.98
(1.48-1.92) || (2.05-2.67) || (2.82-3.69) 44-4.58) 721-5.98) || (4.81-7.12) || (5.40-8.40) || (5.98-9.83) || (6.73-12.0) || (7.29-13.9)
2.da 1.96 2.74 3.81 .71 6.01 7.06 8.17 9.37 1.1 12.5
y (1.74-2.26) || (2.43-3.16) || (3.36 (4. 49) || (5.09-7.24) || (5.86-8.68) || (6.62-10.3) || (7.38-12.1) || (8.39-15.0) || (9.14-17.5)
3.da 210 295 Ak 5.1 6.55 7.73 8.99 104 12.3 14.0
Y || (1.87-2.42) || (2.61-3.40) || (3834.75) 48-5.96) || (5.55-7.89) || (6.41-9.50) || (7.28-11.3) || (8.16-13.4) || (9.32-16.6) || (10.2-19.5)
4-da 227 3.18 5.54 712 8.41 9.80 11.3 13.5 15.3
y (2.01-2.61) || (2.82-3.67) 3-5° (4.85-6.45) || (6.03-8.57) || (6.98-10.3) || (7.94-12.3) || (8.91-14.6) || (10.2-18.2) || (11.2-21.4)
7-da 2.55 3. 6.20 7.97 9.41 11.0 12.7 15.1 171
y (2.26-2.93) || (3.16-4.1 (4.40-5.76) || (5.43-7.23) || (6.75-9.60) || (7.81-11.6) || (8.88-13.8) || (9.97-16.4) || (11.4-20.4) || (12.5-23.9)
10-da 2.72 3.81 531 6.61 8.48 10.0 11.7 13.5 161 18.2
y (2.41-3.13) || (3.37-4.39) || (4.69-6.14) || (5.79-7.70) || (7.19-10.2) || (8.32-12.3) || (9.45-14.7) || (10.6-17.4) || (12.2-21.7) || (13.3-25.5)
20-da 3.24 4.54 6.34 7.90 101 12.0 14.0 16.1 19.3 21.9
y (2.87-3.73) || (4.02-5.24) || (5.60-7.33) || (6.92-9.20) || (8.59-12.2) || (9.95-14.7) || (11.3-17.6) || (12.7-20.9) || (14.6-26.1) || (16.0-30.6)
30-da 3.82 5.33 7.43 9.24 1.9 14.0 16.3 18.9 22.6 25.8
y (3.39-4.40) || (4.72-6.15) || (6.56-8.58) || (8.09-10.8) || (10.0-14.3) || (11.6-17.2) || (13.2-20.6) || (14.9-24.5) || (17.1-30.5) || (18.8-36.0)
45-da 4.56 6.30 8.70 10.8 13.8 16.3 19.0 22.0 26.4 30.1
y (4.04-5.25) || (5.57-7.26) || (7.68-10.1) || (9.44-12.6) || (11.7-16.6) || (13.5-20.0) || (15.4-23.9) || (17.3-28.5) || (19.9-35.6) || (22.0-42.0)
60-da 5.23 7.10 9.70 11.9 15.2 17.9 20.9 24.2 29.0 33.1
y (4.64-6.02) || (6.28-8.18) || (8.56-11.2) || (10.5-13.9) || (12.9-18.3) || (14.9-22.1) || (16.9-26.3) || (19.0-31.3) || (21.9-39.2) || (24.2-46.3)
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 lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower 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 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.4016&lon=-117.4030&data=depth&units=english&series=pds
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Precipitation Frequency Data Server

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34 40167, Longitude: -117.4030°
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Back to Top

Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.4016&lon=-117.4030&data=depth&units=english&series=pds
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Large scale aerial

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.4016&lon=-117.4030&data=depth&units=english&series=pds 3/4



9/20/23, 11:17 AM Precipitation Frequency Data Server

TaT RN
s

Back to Top

US Department of Commerce
National Oceanic and Atmospheric Adminis
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questi

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.4016&lon=-117.4030&data=depth&units=english&series=pds 4/4
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APPENDIX F-PRECISE GRADING PLAN

Engineering Resources of Southern California, Inc. City of Hesperia, Fire Station No.305



