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SECTION 1

DISCUSSION



INTRODUCTION

The project site encompasses approximately 18.9 acres of residential property
located on the north side of Alta Loma Road between Hillview Road and Sunset Road in
Joshua Tree, an unincorporated area of San Bernardino County. The development of

the site will be a residential subdivision per Tentative Tract 20443.

The purpose of this study was twofold, one to determine the impact, if any, of the
100-year storm off-site runoff flow tributary to the project site as delineated on the map
contained in this study and the second to determine the rate of runoff flow before and
after development of the site and recommended mitigations which are needed to protect

the proposed development from these storm events.

The FEMA flood zone designation for this area from FIRM Panel 06071C8880H
is Zone D, which indicates an area of undetermined flood hazard. A copy of the

FIRMette is included in the appendix of this report.

METHODOLOGY

The method in determining the peak off-site runoff flows was the rational method
as specified in the 1986 San Bernardino County Hydrology Manual and the 2010 San
Bernardino County Hydrology Manual Addendum for Arid Regions. The existing offsite
flow was examined and delineated from U.S.G.S. Map: Joshua Tree South and an
examination of the project site. The current project is for lot sales and minimal onsite
disturbance of the existing condition is expected. Offsite tributary areas to the south and

west were examined to determine the tributary storm runoff to the site.

On-site storm runoffs were determined using a unit hydrograph analysis of the
undeveloped and developed sites. These runoff flows will be carried through the street

rights-of-way and through cross-lot drainage as the lots are sold and developed.

Point rainfalls for the 100-year storm were obtained from the NOAA Atlas 14 per
the 2010 Addendum to the County Hydrology Manual. The 100-year 1-hour point rainfall



for the site is 1.86”. The 2010 Addendum states that the AMC methodology approach is
to be used for calculating the 100-year storm event. Additionally, in the 2010
Addendum, the county issued new mapping indicating where AMC | and AMC II
conditions were to be implemented in the arid, desert regions of the county. Using the
ADD-1 MAP from the SB County Addendum “AMC Condition Map” the project off-site
watershed is in AMC Il and part of the on-site is in AMC |. To be conservative we will
use AMC Il for both off-site and on-site analysis. The AMC condition map from the

addendum is included as exhibits in section 3 of this report.
The soils types were determined to be Soil Type C in the watershed per the soil
maps in the San Bernardino County Hydrology Manual. Rainfall and soils maps are

included as exhibits in Section 3 of this report.

The off-site tributary areas examined in this study are shown in Table A.

Table A (Off-Site)
Elevation Length
Sub-area Difference () Area | Avg. Slope
(ft.) (Acres) (ft/ft)
Node 11 — Node 16 439 6,613 109.8 0.0664
Node 21 — Node 24 176 3,256 23.5 0.0541

The on-site tributary areas examined in this study are shown in Table B.

Table B (On-Site)

Elevation Length
Sub-area Difference (ft) Area Avg. Slope
(ft.) (Acres) (ft/ft)
On-site Undeveloped
Unit Hydrograph 69 1,644 21.1 0.0420
On-site Developed
Unit Hydrograph 67.5 1,473 18.9 0.0458




EXISTING CONDITIONS

The site is located along the north side of Alta Loma Road and bordered by
Hillview Road to the west and Sunset Road to the east. The property is currently a
vacant, 18.9-acre parcel. The west tributary area flows northward within the Hillview
Road right-of-way and encroaches the project slightly at the northwest property corner.
There is existing scour at this location from the offsite flow. This existing, unimproved
channel is not a “blueline” stream on the U.S.G.S. maps and is local to the runoff in this
area. From our investigation and the biological study performed for this project, this
channel is not within the jurisdiction of US Army Corps of Engineers or California
Department of Fish and Wildlife.

The results of the off-site and on-site flow analysis are summarized in Table C.

Table C
Sub-Area Q100 (cfs)
Node 11 — Node 16 Off-site 285.9
Node 21 — Node 24 Off-site 72.3
On-site Undeveloped Condition 84.5
On-site Developed Condition 74.9

CONCLUSIONS AND RECOMMENDATIONS

During our field investigation of the site, we observed the existing conditions as
stated previously. Development of the project is being performed in conjunction with

engineered improvement plans and planned for future lot sales.

Off-site stormwater tributary to the western property boundary is conveyed north
within the right-of-way of Hill View Road, past the project site, following its historical flow
path. A drainage easement is recommended at the northwest corner of the proposed
tentative tract from the right-of-way to the top of the existing slope of the existing off-site
drainage path. The peak Q100 flow rate of this tributary flow is 285.9 cfs.



Off-site stormwater tributary to the southern property boundary will be intercepted
within the improvements of Alta Loma Road and conveyed east following the historical
flow path. This flow will be intercepted by parkway drains along the north side of Alta
Loma Road as it approaches the intersection with Sunset Road. This drainage will be
conveyed north within a 20’ wide drainage easement along the project’s eastern
boundary and discharged onto Sunset Road near the northeastern section of the project

at the historical flow location. The peak Q100 flow rate of this tributary flow is 72.3 cfs.

Per the Unit Hydrograph analysis, the on-site Q100 stormwater flow rate prior to
development is estimated at 84.5 cfs and the post-development Q100 flow rate is
estimated at 74.9 cfs. Runoff volume from the undeveloped site is approximately 5.94
Ac.Ft, while runoff volume from the developed site is approximately 5.27 Ac.Ft. Post-
development peak runoff flow rates are required to be less than 90% of the pre-
development peak runoff flow rate. The post-development peak flow rate is
approximately 88.6% of the pre-development peak flow rate while the post-development
runoff flow volume is approximately 88.7% of the predevelopment runoff volume,

therefore no on-site retention is required.

On-site runoff flows will exit the site through under-sidewalk (parkway) drains
along Sunset Road at the northeast corner of the project site. Multiple parkway drain
locations will be spaced along the frontage of Lot A to allow runoff to spread evenly as it
flows back onto Sunset Road following its historical flow path.
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PROPOSED DEVELOPMENT PLAN
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SECTION 3

HYDROLOGY CALCULATIONS



RATIONAL CALCULATIONS — Q100



OFF-SITE RATIONAL CALCULATIONS



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

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study Date: 10/22/21
AXEL CRAMER - TTM 20443
WEST OFFSITE TRIBUTARY AREA
NODE 11 TO NODE 16
100-YEAR STORM EVENT - AMC 11
MERRELL JOHNSON ENGINEERING
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400

olalaialaiaiaiaiel Hydrology Study Control Information ********xx*
Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.860 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (AMC) = 2

++++++++++++++++
Process from Point/Station 11.000 to Point/Station 12.000
**%x%x INITIAL AREA EVALUATION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 3412.000(Ft.)

Bottom (of initial area) elevation = 3331.000(Ft.)

Difference in elevation = 81.000(Ft.)

Slope = 0.08100 s(™)= 8.10

TC = k(0.469)*[(1ength™3)/(elevation change)]"0.2

Initial area time of concentration = 12.288 min.

Rainfall intensity = 5.644(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.830
Subarea runoff = 26.705(CFS)

Total initial stream area = 5.700(Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.438(In/Hr)

++++++++++H
Process from Point/Station 12.000 to Point/Station 13.000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.421(Ft.), Average velocity = 5.235(Ft/s)
*xxxxx%x Irregular Channel Data ********x*x

Information entered for subchannel number 1 :



Point number "X" coordinate "Y" coordinate

1 0.00 2.00
2 10.00 0.00
3 20.00 0.00
4 30.00 2.00
Manning®s "N* friction factor = 0.040
Sub-Channel flow = 26.705(CFS)
" " flow top width = 14_213(Ft.)
" " velocity= 5.235(Ft/s)
" " area = 5.101(Sqg.Fb)
- - Froude number = 1.540

Upstream point elevation = 3331.000(Ft.)

Downstream point elevation = 3265.000(Ft.)

Flow length = 841.000(Ft.)

Travel time = 2.68 min.

Time of concentration = 14.97 min.

Depth of flow = 0.421(Ft.)

Average velocity = 5.235(Ft/s)

Total irregular channel flow = 26.705(CFS)

Irregular channel normal depth above invert elev. = 0.421(Ft.)
Average velocity of channel(s) = 5.235(Ft/s)

4+
Process from Point/Station 12.000 to Point/Station 13.000
**** SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 14.97 min.
Rainfall intensity = 4.917(In/Hr) for a  100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.820

Subarea runoff = 51.485(CFS) for 13.700(Ac.)
Total runoff = 78.190(CFS)

Effective area this stream = 19.40(Ac.)

Total Study Area (Main Stream No. 1) = 19.40(Ac.)
Area averaged Fm value = 0.438(In/Hr)

++++++++++H+++H+H
Process from Point/Station 13.000 to Point/Station 14 .000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.552(Ft.), Average velocity = 6.218(Ft/s)
FrFAExx* Irregular Channel Data *xxxrirx

Information entered for subchannel number 1 :

Point number "X® coordinate "Y" coordinate
1 0.00 2.00
2 10.00 0.00
3 30.00 0.00
4 40.00 2.00

Manning®s *N* friction factor = 0.040



Sub-Channel flow = 78.190(CFS)
- - flow top width = 25.524(Ft.)
" " velocity= 6.218(Ft/s)
" " area = 12.574(Sq.Ft)
" " Froude number = 1.561

Upstream point elevation = 3265.000(Ft.)
Downstream point elevation = 3182.000(Ft.)
Flow length = 1146.000(Ft.)

Travel time = 3.07 min.

Time of concentration = 18.04 min.

Depth of flow = 0.552(Ft.)

Average velocity = 6.218(Ft/s)

Total irregular channel flow = 78.190(CFS)

Irregular channel normal depth above invert elev. = 0.552(Ft.)
Average velocity of channel(s) = 6.218(Ft/s)

++++++++++++++++
Process from Point/Station 13.000 to Point/Station 14.000
**x*% SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 18.04 min.
Rainfall intensity = 4.314(In/Hr) for a  100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.809

Subarea runoff = 82.623(CFS) for 26.700(Ac.)
Total runoff = 160.813(CFS)

Effective area this stream = 46.10(Ac.)

Total Study Area (Main Stream No. 1) = 46.10(Ac.)
Area averaged Fm value = 0.438(In/Hr)

++++++++++++++++ A
Process from Point/Station 14.000 to Point/Station 15.000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.885(Ft.), Average velocity = 7.436(Ft/s)
*x*xxx* Irregular Channel Data ******x**xx*

Information entered for subchannel number 1 :

Point number *X* coordinate "Y*" coordinate
1 0.00 3.00
2 15.00 0.00
3 35.00 0.00
4 50.00 3.00
Manning®s "N* friction factor = 0.040
Sub-Channel flow = 160.814(CFS)
- - flow top width = 28.853(Ft.)
" " velocity= 7.436(Ft/s)
- - area = 21.625(Sq.Ft)
" " Froude number = 1.514

Upstream point elevation = 3182.000(Ft.)



Downstream point elevation = 3100.000(Ft.)
Flow length = 1382.000(Ft.)

Travel time = 3.10 min.

Time of concentration = 21.13 min.

Depth of flow = 0.885(Ft.)

Average velocity = 7.436(Ft/s)

Total irregular channel flow = 160.813(CFS)

Irregular channel normal depth above invert elev. = 0.885(Ft.)
Average velocity of channel(s) = 7.436(Ft/s)

++++++++++++++++ A
Process from Point/Station 14.000 to Point/Station 15.000
**%x* SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 21.13 min.
Rainfall intensity = 3.861(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.798

Subarea runoff = 70.852(CFS) for 29.100(Ac.)
Total runoff = 231.665(CFS)

Effective area this stream = 75.20(Ac.)

Total Study Area (Main Stream No. 1) = 75.20(Ac.)
Area averaged Fm value = 0.438(In/Hr)

++++++++++H
Process from Point/Station 15.000 to Point/Station 16.000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.893(Ft.), Average velocity = 7.531(Ft/s)
*xxxxx%x Irregular Channel Data ******x*xxx

Information entered for subchannel number 1 :

Point number "X" coordinate "Y*®" coordinate
1 0.00 3.00
2 15.00 0.00
3 45.00 0.00
4 60.00 3.00
Manning®s "N" friction factor = 0.040
Sub-Channel flow = 231.666(CFS)
" " flow top width = 38.926(Ft.)
" " velocity= 7.531(Ft/s)
- - area = 30.760(Sq-Ft)
" " Froude number = 1.493

Upstream point elevation = 3100.000(Ft.)
Downstream point elevation = 2973.000(Ft.)
Flow length = 2244_000(Ft.)

Travel time = 4.97 min.

Time of concentration = 26.10 min.
Depth of flow = 0.893(Ft.)
Average velocity = 7.531(Ft/s)

Total irregular channel flow = 231.665(CFS)



Irregular channel normal depth above invert elev. = 0.893(Ft.)
Average velocity of channel(s) = 7.531(Ft/s)

++++++++++HH
Process from Point/Station 15.000 to Point/Station 16.000
**** SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 26.10 min. T,
Rainfall intensity = 3.331(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.782

Subarea runoff = 54_.186(CFS) for 34.600(Ac.)

Total runoff = 285.851(CFS) Q.q,

Effective area this stream = 109.80(Ac.)

Total Study Area (Main Stream No. 1) = 109.80(Ac.)

Area averaged Fm value = 0.438(In/Hr)

End of computations, Total Study Area = 109.80 (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) = 0.800
Area averaged SCS curve number = 69.0



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

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study Date: 12/05/21
AXEL CRAMER - TTM 20443
SOUTH OFFSITE TRIBUTARY AREA
NODE 21 - NODE 24
100-YEAR STORM EVENT - AMC 11
MERRELL JOHNSON ENGINEERING, INC.
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400

olalaialaiaiaiaiel Hydrology Study Control Information ********xx*
Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.860 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (AMC) = 2

L O

Process from Point/Station 21.000 to Point/Station 22 .000
**%x%x INITIAL AREA EVALUATION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 3198.000(Ft.)

Bottom (of initial area) elevation = 3136.000(Ft.)

Difference in elevation = 62.000(Ft.)

Slope = 0.06200 s™)= 6.20

TC = k(0.469)*[(1ength™3)/(elevation change)]"0.2

Initial area time of concentration = 12.963 min.

Rainfall intensity = 5.437(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.827
Subarea runoff = 11.246(CFS)

Total initial stream area = 2.500(Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.438(In/Hr)

++++++++++H
Process from Point/Station 22.000 to Point/Station 23.000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.284(Ft.), Average velocity = 3.465(Ft/s)
*xxxxx%x Irregular Channel Data ********x*x

Information entered for subchannel number 1 :



Point number "X" coordinate "Y" coordinate

1 0.00 2.00
2 10.00 0.00
3 20.00 0.00
4 30.00 2.00
Manning®s "N* friction factor = 0.040
Sub-Channel flow = 11.246(CFS)
" " flow top width = 12.842(Ft.)
" " velocity= 3.465(Ft/s)
" " area = 3.246(Sq.Ft)
- - Froude number = 1.215

Upstream point elevation = 3136.000(Ft.)

Downstream point elevation = 3090.000(Ft.)

Flow length = 840.000(Ft.)

Travel time = 4.04 min.

Time of concentration = 17.00 min.

Depth of flow = 0.284(Ft.)

Average velocity = 3.465(Ft/s)

Total irregular channel flow = 11.246(CFS)

Irregular channel normal depth above invert elev. = 0.284(Ft.)
Average velocity of channel(s) = 3.465(Ft/s)

4+
Process from Point/Station 22.000 to Point/Station 23.000
**** SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 17.00 min.
Rainfall intensity = 4.496(In/Hr) for a  100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.812

Subarea runoff = 16.875(CFS) for 5.200(Ac.)
Total runoff = 28.121(CFS)

Effective area this stream = 7.70(Ac.)

Total Study Area (Main Stream No. 1) = 7.70(Ac.)
Area averaged Fm value = 0.438(In/Hr)

++++++++++H+++H+H
Process from Point/Station 23.000 to Point/Station 24 .000
**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.343(Ft.), Average velocity = 3.781(Ft/s)
FrFAExx* Irregular Channel Data *xxxrirx

Information entered for subchannel number 1 :

Point number "X® coordinate "Y" coordinate
1 0.00 2.00
2 10.00 0.00
3 30.00 0.00
4 40.00 2.00

Manning®s *N* friction factor = 0.040



Sub-Channel flow = 28.122(CFS)
- - flow top width = 23.425(Ft.)
" " velocity= 3.781(Ft/s)
" " area = 7.437(Sq.Ft)
" " Froude number = 1.183

Upstream point elevation = 3090.000(Ft.)
Downstream point elevation = 3022.000(Ft.)
Flow length = 1416.000(Ft.)

Travel time = 6.24 min.

Time of concentration = 23.24 min.

Depth of flow = 0.343(Ft.)

Average velocity = 3.781(Ft/s)

Total irregular channel flow = 28.121(CFS)

Irregular channel normal depth above invert elev. = 0.343(Ft.)
Average velocity of channel(s) = 3.781(Ft/s)

++++++++++++++++
Process from Point/Station 23.000 to Point/Station 24 .000
**x*% SUBAREA FLOW ADDITION ****

RESIDENTIAL(1 acre lot)

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.8000 Max loss rate(Fm)= 0.438(In/Hr)
Time of concentration = 23.24 min. T,
Rainfall intensity = 3.612(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.791

Subarea runoff = 44 _153(CFS) for 17.600(Ac.)

Total runoff = 72.274(CFS) Q,,

Effective area this stream = 25.30(Ac.)

Total Study Area (Main Stream No. 1) = 25.30(Ac.)

Area averaged Fm value = 0.438(In/Hr)

End of computations, Total Study Area = 25.30 (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) = 0.800
Area averaged SCS curve number = 69.0



Date: 05/02/22
2
MJC Job No: 3753.001

MCOMPANIE!I\JOhnson Client: Cramer

Tentative Tract Map 20443

Concept Grading
East flow - off site (Q100 = 72.3 cfs) Parkway Drain

Calc Depth (h)

h 48 (ft) depth ( 5.79")
Z 0 Run/ft Left
Zr 0 Run/ft Right

b 18 (ft) bottom width Use (3) 6' drains
n 0.015 Manning Coef

S 0.020 Channel Slope

\% 8.3 (fps) Calculated Velocity

Q 72.3 (cfs) Calculated Flow Rate

32,448 (gpm)

18.0 (ft) Water surface width

A 8.7 (sf) Area
R, 0.46 Hydraulic Radius
Fr 4.46 Froude Number V?/gz

Flow type = Supercritical Flow

Uniform Open-Channel Flow Calculation
Using Manning Equation

1.486

23 Q112
bn AR S

Q=

Where:
Q = Flow rate in cubic feet per second (cfs)
b = bottom width of channel in feet (ft)
n = Manning roughness coefficient
A = Cross sectional area of channel flow in square feet (ﬂz)
R = Hydraulic Radius
m = side slope run per 1 foot rise in feet (ft)
z = depth of flow in feet (ft)
S = Bottom slope of channel



,,> Date:
MCOMPANIE!I\JOhnson MJC J(::b“;\lnot

05/02/22
3753.001
Cramer

Tentative Tract Map 20443

Concept Grading
East flow - off site (Q100 = 72.3 cfs) East Channel

Calc Depth (h)

h .85 (ft) depth ( 10.15")

Z 3 Run/ft Left
Zr 3 Run/ft Right

b 8 (ft) bottom width

n 0.028 Manning Coef

S 0.040 Channel Slope

\% 8.1 (fps) Calculated Velocity
Q 72.3 (cfs) Calculated Flow Rate

32,448 (gpm)
13.1 (ft) Water surface width

A 8.9 (sf) Area

R, 0.67 Hydraulic Radius

Fr 2.41 Froude Number V%/gz

Flow type = Supercritical Flow

Uniform Open-Channel Flow Calculation
Using Manning Equation
1.486

= 213 Q112
Q b AR S

Where:
Q = Flow rate in cubic feet per second (cfs)
b = bottom width of channel in feet (ft)
n = Manning roughness coefficient
A = Cross sectional area of channel flow in square feet (ﬂz)
R = Hydraulic Radius
m = side slope run per 1 foot rise in feet (ft)
z = depth of flow in feet (ft)
S = Bottom slope of channel



Date: 05/02/22
2
MJC Job No: 3753.001

MCOMPANIE!I\JOhnson Client: Cramer

Tentative Tract Map 20443

Concept Grading
Onsite exit flow - NE Corner (Q100 = 74.9 cfs) (3) Parkway Drains

Calc Depth (h)

h 49 (ft) depth ( 5.92")
Z 0 Run/ft Left
Zr 0 Run/ft Right

b 18 (ft) bottom width Use (3) 6' drains
n 0.015 Manning Coef

S 0.020 Channel Slope

\% 8.4 (fps) Calculated Velocity

Q 74.9 (cfs) Calculated Flow Rate

33,615 (gpm)

18.0 (ft) Water surface width

A 8.9 (sf) Area
R, 0.47 Hydraulic Radius
Fr 4.49 Froude Number V?/gz

Flow type = Supercritical Flow

Uniform Open-Channel Flow Calculation
Using Manning Equation

1.486

23 Q112
bn AR S

Q=

Where:
Q = Flow rate in cubic feet per second (cfs)
b = bottom width of channel in feet (ft)
n = Manning roughness coefficient
A = Cross sectional area of channel flow in square feet (ﬂz)
R = Hydraulic Radius
m = side slope run per 1 foot rise in feet (ft)
z = depth of flow in feet (ft)
S = Bottom slope of channel



TRIBUTARY DRAINAGE MAP
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AXEL CRAMER - TTM 20443
APN 0602-361-04
JOSHUA TREE, CA

Q100 = 285.9 CFS - NATURAL DRAINAGE COURSE FLOW
NW DRAINAGE EASEMENT FLOW CALCULATIONS

Channel

(left side)
(right side)

>33

o<wmw>s

desired Q
delta

D=4.0
d=0.95
V=10.5F/S

m = 3 (left)
m = 3 (right)
b=26FT
A=274
n=0.030

s = 0.055

Supporting Data
A

Rh

Fr

0.95
3
3
26
27.4075
0.85626154
0.03
0.055
10.4748994
287.090804
285.9
1.19080449
D Channel depth
d Flow depth
v Velocity (feet per second)
m Side slope (run) as in rise over run w/ rise =1
m if side is vertical enter a zero for m
b Base width
A Cross sectional area
n manning coef.
S Channel Slope (MIN)

27.41 (sf) Area
0.86 Hydraulic Radius
3.60 Froude Number V2/gz
Flow type = SuperCritical Flow




ON-SITE UNIT HYDROGRAPH CALCUATIONS



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 11/06/23

T B L T

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

Program License Serial Number 5006

AXEL CRAMER - TTM 20443
ON-SITE UNDEVELOPED STORM RUNOFF

100-YEAR STORM RUNOFF - AMC II

Storm Event Year = 100
Antecedent Moisture Condition = 2
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 Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
21.30 1 0.92

Rainfall data for year 2

21.30 6 0.95
Rainfall data for year 2

21.30 24 1.49

Rainfall data for year 100



Rainfall data for year 100
21.30 6 2.94

Rainfall data for year 100
21.30 24 4.81

S B T

Rxkkxk* Area-averaged max loss rate, Fm Fxkkxokckx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm
No.(AMCII) NO.(AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
69.0 69.0 21.30 1.000 0.548 0.600 0.329

Area-averaged adjusted loss rate Fm (In/Hr) = ©.329

¥rRxEXX*** Area-Averaged low loss rate fraction, Yb *x¥¥skkskkx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr

12.78 0.600 69.0 69.0 4.49 0.378
8.52 0.400 98.0 98.0 0.20 0.951

Area-averaged catchment yield fraction, Y = 0.607

Area-averaged low loss fraction, Yb = ©.393

User entry of time of concentration = 0.247 (hours)

+++++++++H

Watershed area = 21.30(Ac.)

Catchment Lag time = ©0.197 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 42.2240

Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = ©0.329(In/Hr)

Average low loss rate fraction (Yb) = 0.393 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = ©.883(In)

Computed peak 30-minute rainfall = 1.511(In)
Specified peak 1-hour rainfall = 1.860(In)

Computed peak 3-hour rainfall = 2.463(In)

Specified peak 6-hour rainfall = 2.940(In)

Specified peak 24-hour rainfall = 4.810(In)

Rainfall depth area reduction factors:
Using a total area of 21.30(Ac.) (Ref: fig. E-4)

5-minute factor = ©.999 Adjusted rainfall = ©0.882(In)



30-minute factor = ©0.999

1-hour factor
3-hour factor
6-hour factor

0.999
1.000
1.000

24-hour factor = 1.000

Interval
Number

Adjusted rainfall
Adjusted rainfall
Adjusted rainfall
Adjusted rainfall
Adjusted rainfall

1.509(In)
1.858(In)
2.462(In)
2.940(In)
4.810(In)

Unit Hydrograph
a2 B L T T o o T T T S

'S' Graph Unit Hydrograph

Mean values ((CFS))
(K = 257.60 (CFS))

2.999 7.726
21.266 47.054
52.198 79.681
67.728 40.004
76.525 22.663
82.325 14.939
86.568 10.930
89.688 8.039
92.012 5.986
93.891 4.840
95.354 3.769
96.521 3.005
97.400 2.266
98.000 1.545
98.449 1.156
98.954 1.300
99.439 1.250
99.743 0.784

100.000 0.661

Total soil rain loss =
Total effective rainfall =

Peak flow rate in flood hydrograph =

1.46(In)
3.35(In)

84.51(CFS)

S B T

24 - HO UR

Runooff

STORM

Hydrograph



0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 11/06/23

T B L T

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

Program License Serial Number 5006

AXEL CRAMER - TTM 20443
ON-SITE DEVELOPED STORM RUNOFF

100-YEAR STORM RUNOFF - AMC II

Storm Event Year = 100
Antecedent Moisture Condition = 2
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 Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
18.90 1 0.92

Rainfall data for year 2

18.90 6 0.95
Rainfall data for year 2

18.90 24 1.49

Rainfall data for year 100



Rainfall data for year 100
18.90 6 2.94

Rainfall data for year 100
18.90 24 4.81

S B T

Rxkkxk* Area-averaged max loss rate, Fm Fxkkxokckx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm
No.(AMCII) NO.(AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
69.0 69.0 18.90 1.000 0.548 0.600 0.329

Area-averaged adjusted loss rate Fm (In/Hr) = ©.329

¥rRxEXX*** Area-Averaged low loss rate fraction, Yb *x¥¥skkskkx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr

11.34 0.600 69.0 69.0 4.49 0.378
7.56 0.400 98.0 98.0 0.20 0.951

Area-averaged catchment yield fraction, Y = 0.607

Area-averaged low loss fraction, Yb = ©.393

User entry of time of concentration = 0.249 (hours)

+++++++++H

Watershed area = 18.90(Ac.)

Catchment Lag time = ©0.199 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 41.7837

Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = ©0.329(In/Hr)

Average low loss rate fraction (Yb) = 0.393 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = ©.883(In)

Computed peak 30-minute rainfall = 1.511(In)
Specified peak 1-hour rainfall = 1.860(In)

Computed peak 3-hour rainfall = 2.463(In)

Specified peak 6-hour rainfall = 2.940(In)

Specified peak 24-hour rainfall = 4.810(In)

Rainfall depth area reduction factors:
Using a total area of 18.90(Ac.) (Ref: fig. E-4)

5-minute factor = ©.999 Adjusted rainfall = ©0.882(In)



30-minute factor = ©0.999

1-hour factor
3-hour factor
6-hour factor

0.999
1.000
1.000

24-hour factor = 1.000

Interval
Number

Adjusted rainfall
Adjusted rainfall
Adjusted rainfall
Adjusted rainfall
Adjusted rainfall

1.509(In)
1.858(In)
2.463(In)
2.940(In)
4.810(In)

Unit Hydrograph
a2 B L T T o o T T T S
Unit Hydrograph

FS))

'S' Graph
Mean values ((c
(K = 228.57 (CFS))
2.948 6.
20.750 40
51.622 70.
67.329 35
76.197 20.
82.045 13.
86.314 9.
89.485 7.
91.824 5.
93.727 4.
95.208 3.
96.393 2.
97.301 2.
97.936 1.
98.376 1.
98.872 1.
99.366 1.
99.695 Q.
100.000 0.

Total soil rain loss =
Total effective rainfall =

Peak flow rate in flood hydrograph =

1.46(In)
3.35(In)

74.90(CFS)

S B T

24 - HO UR

Runooff

STORM

Hydrograph
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2010 ANTECEDENT MOISTURE CONDITION (AMC) MAP



=

£ Rgecrest
0 ~
ar
£ .
R

- R
e

S(ucTE Valley. l

Sl RS

Figure ADD-1
Antecedent Moisture
Condition (AMC)
5-day Rainfall - NOAA Atlas 14

(50% of Total Rainfall Prior to Peak)*

*1/2 (11-day - 1-day) =
1/2 (([10-day] + (1/10 ([20-day] - [10-day]))) - [1-day])

3 0 § 10 15

Growing Season
AMC |
1 amc
1 Aavci

Bl waten




2L CIEACINE b 1 il (PRSI T BRRGeD ._@

B _Lyrie3ib6004)

L")
A

e ceuoN

/ /&1,,6?
NN 2
A”.. 5 ‘ mu X
. el ED

\i ¢ b@%.x

.1
". Z;lte_lrls' 2|

Rd

1

4
tSUnse

Bulids s|oH 810405

1) /10 URXiltfo} EXE) (SE ‘fm._.,.

i :

__;U_mwmui_ -

.._D..mwm__a.ﬂm:dx....lu.

|
&
o)
)
©
=
=

YAl
== SunsetiRds

il G119 O et @feiIsAsel |V

|
e 511945012 e
: | _
- i@sepeusioe

—=)@euoleas =

PuFI9EaSIPPES

0-19€-2090 NdV g ST L N A . i
pusbo , MESE" - Q4 £ i K- UOI}IPUOY 3INJSIO JUdBPIIANUY

T e —— W




EXHIBITS



SOILS MAP



Map Unit Name—Mojave Desert Area, West Central Part, California
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Map Unit Name—Mojave Desert Area, West Central Part, California

MAP LEGEND

Area of Interest (ADI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
] Mo Digital Data Available

[] Motrated or not available

Soil Rating Lines
- Mo Digital Data Available

= # Mot rated or not available

Soil Rating Points
[m] Mo Digital Data Available

o Mot rated or not available

Water Features
Streams and Canals

Transportation

= Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOIl were mapped at
1:24,000.

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

Enlargement of maps beyond the scale of mapping 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.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
California
Survey Area Data:  Version 14, Sep 13, 2021

Mojave Desert Area, West Central Part,

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 26, 2019—Jul 8,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

UsDa  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/22/2021
Page 2 of 3




Map Unit Name—Mojave Desert Area, West Central Part, California

Map Unit Name

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
NOTCOM No Digital Data No Digital Data 167.9 100.0%
Available Available
Totals for Area of Interest 167.9 100.0%

Description

A soil map unit is a collection of soil areas or nonsoil areas (miscellaneous areas)
delineated in a soil survey. Each map unit is given a name that uniquely identifies
the unit in a particular soil survey area.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

usba  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/22/2021
Page 3 of 3
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NOAA ATLAS 14 POINT RAINFALLS



NOAA Atlas 14, Volume 6, Version 2

Location name: Joshua Tree, California, USA*
Latitude: 34.1189°, Longitude: -116.3219°

Elevation: 3071.35 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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 | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Average recurrence interval (years)

|

Duration

[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |

5-min 0.089 0.131 0.194 0.252 0.341 0.420 0.511 0.615 0.778 1.03
(0.073-0.108)|(0.108-0.160) |[(0.160-0.237) |[(0.206-0.311) |[(0.270-0.436) |[(0.326-0.548) |[(0.386-0.682) [(0.453-0.845) [(0.550-1.11)||(0.701-1.52)

10-min || 0127 0.187 0.278 0.361 0.489 0.603 0.732 0.882 1.12 1.47
(0.105-0.155)|/(0.155-0.229) ((0.229-0.340) |[(0.295-0.445) |(0.387-0.625) ||(0.467-0.785) [(0.554-0.977) || (0.649-1.21) ||(0.788-1.60)|| (1.00-2.18)

15-min 0.154 0.227 0.336 0.436 0.592 0.729 0.885 1.07 1.35 1.78
(0.127-0.187)||(0.187-0.277) || (0.277-0.411) |[(0.357-0.538) || (0.468-0.755) || (0.565-0.950) || (0.670-1.18) || (0.785-1.46) |[(0.953-1.93)|| (1.21-2.63)

30-min || 0-233 0.343 0.509 0.660 0.896 1.10 1.34 1.62 2.04 2.70
(0.193-0.284)|(0.284-0.419)[|(0.419-0.623) ||(0.540-0.815) || (0.709-1.14) || (0.856-1.44) || (1.01-1.79) || (1.19-2.22) || (1.44-2.92) || (1.84-3.99)

60-min || 0-323 0.477 0.707 0.918 1.25 1.53 1.86 2.25 2.84 3.75
(0.268-0.394)|/(0.395-0.583)((0.583-0.865) | (0.751-1.13) || (0.986-1.59) || (1.19-2.00) || (1.41-2.49) || (1.65-3.08) || (2.01-4.06) || (2.56-5.54)

2-hr 0.444 0.629 0.897 1.14 1.50 1.81 215 2.54 3.13 3.78
(0.368-0.542) [(0.520-0.768) | (0.740-1.10) || (0.931-1.41) || (1.19-1.92) || (1.40-2.36) || (1.63-2.88) || (1.87-3.49) || (2.21-4.48) || (2.58-5.60)

3-hr 0.527 0.735 1.03 1.30 1.70 2.03 2.40 2.81 3.42 3.95
(0.436-0.643)|(0.608-0.898) || (0.854-1.27) || (1.06-1.61) || (1.34-2.17) || (1.58-2.65) || (1.82-3.20) || (2.07-3.86) || (2.42-4.89) || (2.69-5.84)

6-hr 0.687 0.949 1.32 1.64 2.12 2.51 2.94 3.41 4.10 4.67
(0.569-0.838)|| (0.785-1.16) || (1.09-1.62) || (1.34-2.03) || (1.68-2.70) || (1.95-3.27) || (2.22-3.92) || (2.51-4.68) || (2.89-5.86) || (3.19-6.92)

12-hr 0.847 1.18 1.65 2.06 2.65 3.14 3.67 4.25 5.11 5.82
(0.702-1.03) || (0.976-1.44) || (1.36-2.02) || (1.68-2.54) || (2.10-3.38) || (2.43-4.09) || (2.78-4.90) || (3.13-5.84) || (3.61-7.30) || (3.97-8.61)

24-hr 1.05 1.49 2.10 2.64 3.43 4.09 4.81 5.60 6.76 7.74
(0.930-1.21) || (1.31-1.71) || (1.86-2.43) || (2.31-3.08) || (2.91-4.13) || (3.40-5.03) || (3.90-6.05) || (4.42-7.24) || (5.13-9.11) || (5.67-10.8)

2-da 117 1.69 2.42 3.07 4.03 4.83 5.70 6.67 8.1 9.32
Y || (1.04-1.35) || (1.50-1.95) || (2.14-2.80) || (2.60-3.58) || (3.41-4.85) || (4.01-5.93) || (4.62-7.17) || (5.26-8.63) || (6.14-10.9) || (6.83-13.0)

3.da 1.26 1.83 2.65 3.37 4.45 5.35 6.34 7.45 9.08 10.5
Y Il (1.11-1.45) || (1.62-2.11) || (2.34-3.06) || (2.95-3.93) || (3.77-5.35) || (4.44-6.57) || (5.14-7.98) || (5.88-9.63) || (6.88-12.2) || (7.67-14.6)

4-da 1.31 1.92 2.80 3.58 473 5.71 6.78 7.97 9.74 1.3
Y || (1.16-1.51) || (1.702.22) || (2.47-3.24) || (3.13-4.17) || (4.01-5.70) || (4.74-7.02) || (5.50-8.53) || (6.29-10.3) || (7.38-13.1) || (8.24-15.7)

7-da 1.45 2.15 3.16 4.06 5.39 6.52 7.76 9.14 11.2 12.9
Y || (1.28-1.67) || (1.90-2.48) || (2.79-3.65) || (3.55-4.73) || (4.57-6.49) || (5.41-8.01) || (6.20-9.76) || (7.21-11.8) || (8.48-15.1) || (9.49-18.0)

10-da 1.54 2.31 3.40 4.37 5.81 7.03 8.37 9.87 121 14.0
Y || (1.36-1.77) || (2.04-2.66) || (3.00-3.93) || (3.83-5.09) || (4.93-7.00) || (5.84-8.64) || (6.79-10.5) || (7.79-12.8) || (9.16-16.3) || (10.2-19.5)

20-da 1.77 2.65 3.90 4.99 6.62 7.99 9.49 11.2 13.6 15.8
Y || (157-2.04) || (2.34-3.05) || (3.44-4.50) || (4.37-5.82) || (5.61-7.97) || (6.64-9.82) || (7.70-11.9) || (8.81-14.4) || (10.3-18.4) || (11.5-21.9)

30-da 1.99 2.98 4.37 5.59 7.39 8.89 10.5 12.4 15.1 17.4
Y || (1.77-2.30) || (2.64-3.44) || (3.86-5.05) || (4.89-6.52) || (6.26-8.89) || (7.38-10.9) || (8.54-13.3) || (9.76-16.0) || (11.4-20.3) || (12.7-24.2)

45-da 2.32 3.44 4.99 6.35 8.33 9.98 11.8 13.8 16.7 19.2
Y || (2.06-2.67) || (3.04-3.96) || (4.41-5.77) || (5.56-7.40) || (7.06-10.0) || (8.20-12.3) || (9.55-14.8) || (10.9-17.8) || (12.7-22.5) || (14.1-26.8)

60-da 2.64 3.88 5.50 7.07 9.22 11.0 12.9 15.1 18.3 20.9
Y || 2.34-3.04) || (343-4.47) || (4.93-6.46) || (6.19-8.24) || (7.82-11.1) || (9.14-135) || (10.5-16.3) || (11.9-19.5) || (13.8-24.6) || (15.3-29.2)

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.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.1189°, Longitude: -116.3219°
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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National Flood Hazard Layer FIRMette
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SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

AN\ N

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, A0, AH, VE, AR
Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
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Unmapped

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
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Basemap Imagery Source: USGS National Map 2023

authoritative NFHL web services provided by FEMA. This map
was exported on 5/29/2024 at 9:48 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.



