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SECTION 1

DISCUSSION



INTRODUCTION

The purpose of this study was to determine the impact, if any, of the 100-year on-
site storm runoff flow on the project site as delineated on the map contained in this study.
The project site encompasses approximately 72 acres of property located on the east
side of Central Road, between Johnson Road to the north and Lafayette Street on the
south in the northeastern area of the Town of Apple Valley, San Bernardino County,
California. Development of the site will be a proposed distribution warehouse facility.

METHODOLOGY

The method in determining these peak on-site runoff flows was the unit hydrograph
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 on-
site flow was examined and delineated from U.S.G.S. Map: Apple Valley North and an

examination of the project site.

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 1.07”. Per the aforementioned addendum, AMC |l was used for the project
site and the soil types were determined to be Soil Type A in the eastern tributary area
and Soil Type C southeastern tributary area per the Natural Resources Conservation
Service’s “Web Soil Survey”. Rainfall and maps are included as exhibits in Section 3 of

this report.

The on-site flow areas examined in this study is shown in Table A.

Table A
Elevation Length Area | Avg. Slope
Sub-area Difference (ft.) (ft) (Ac) (Ft/ft)
On-site Undeveloped 38 2,668 72.5 0.0142

On-site Developed 39 3,482 72.5 0.0112




EXISTING CONDITIONS

The site is located along the east side of Central Road between Johnson Road to
the north and Lafayette Street to the south in the Town of Apple Valley, California. The
property is currently vacant, undeveloped land. Central Road is a paved road with dirt

shoulders. Johnson Road and Lafayette Street area both graded, unimproved roads.

The results of the offsite flow analysis are summarized in Table B.

Table B
Sub-Area Q100 (cfs)
On-site Undeveloped 207.7
On-site Developed 249.4

CONCLUSIONS AND RECOMMENDATIONS

During our field investigation of the site, we observed the existing conditions as
stated previously. Future development of the project is being performed in conjunction
with engineered improvement plans. Off-site flows were examined and delineated in the
off-site hydrology study for this project. Off-site flows from the east and southeast will be
intercepted along the easterly property boundary, conveyed through the project, around
the proposed building and outlet along the westerly and southerly boundaries following
their historical flow locations. The Apple Valley MPD flow will be intercepted as it enters
the property along the northern boundary, conveyed around the proposed development
and released within its historical flow location along Central Road.

On-site runoff flows will be routed through the site and intercepted in an on-site
storm drain system and routed to two underground retention systems at the southeastern
parking area and along the western project boundary as indicated on the map in this study
and allowed to infiltrate. The proposed retention volume of these two systems is
approximately 195,797 cubic feet. Overflow runoff from these systems will be routed to
the storm runoff basin at the southwest corner of the project site. Excess runoff from larger
storm events will outlet from this basin as weir flow across Central Road following the

historical drainage patterns.
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VICINITY MAP
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PROPOSED DEVELOPMENT PLAN
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SECTION 3

HYDROLOGY CALCULATIONS

"' Merrell-Johnson Engineering, Inc.
v CIVIL ENGINEERING ¢ SURVEYING



UNIT HYDROGRAPH CALCULATIONS



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

Study date ©2/23/23

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

Program License Serial Number 5006

APPLE MGA - JOB 3675.007
ON-SITE UNDEVELOPED STORM RUNOFF
100-YEAR STORM EVENT - 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
72.50 1 0.60

Rainfall data for year 2

72.50 6 0.72
Rainfall data for year 2

72.50 24 1.29

Rainfall data for year 100
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Rainfall data for year 100

72.50 6 1.98
Rainfall data for year 100

72.50 24 3.38

¥FkkxA** Area-averaged max loss rate, Fm F¥kxdkkx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm
No.(AMCII) NO.(AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
67.0 67.0 72.50 1.000 0.578 1.000 0.578

Area-averaged adjusted loss rate Fm (In/Hr) = ©0.578
¥ERAEXX*** Area-Averaged low loss rate fraction, Yb *¥¥¥*kixxx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr
72.50 1.000 67.0 67.0 4,93 0.232

Area-averaged catchment yield fraction, Y = 0.232
Area-averaged low loss fraction, Yb = 0.768

+++++++++HH
Watercourse length = 2668.00(Ft.)

Length from concentration point to centroid = 1477.00(Ft.)
Elevation difference along watercourse = 38.00(Ft.)
Mannings friction factor along watercourse = 0.020
Watershed area = 72.50(Ac.)

Catchment Lag time = 0.100 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 82.9752
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = 0.578(In/Hr)
Average low loss rate fraction (Yb) = 0.768 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = ©.508(In)

Computed peak 30-minute rainfall = ©0.869(In)

Specified peak 1-hour rainfall = 1.070(In)

Computed peak 3-hour rainfall = 1.561(In)

Specified peak 6-hour rainfall = 1.980(In)

Specified peak 24-hour rainfall = 3.380(In)

Rainfall depth area reduction factors:
Using a total area of 72.50(Ac.) (Ref: fig. E-4)



5-minute factor = 0.997 Adjusted rainfall = 0.506(In)
30-minute factor = 0.997 Adjusted rainfall = 0.866(In)
1-hour factor = 0.997 Adjusted rainfall = 1.066(In)
3-hour factor = 1.000 Adjusted rainfall = 1.560(In)
6-hour factor = 1.000 Adjusted rainfall = 1.980(In)
24-hour factor = 1.000 Adjusted rainfall = 3.380(In)

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 876.80 (CFS))
1 11.660 102.232
2 59.142 416.320
3 78.913 173.356
4 87.744 77.424
5 92.655 43.064
6 95.706 26.749
7 97.562 16.274
8 98.572 8.857
9 99.488 8.027
10 100.000 4.492
Total soil rain loss = 2.20(In)
Total effective rainfall = 1.18(In)
Peak flow rate in flood hydrograph = 207 .69(CFS)

++++++++++++H
24 - HOUR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 75.0 150.0 225.0 300.0
0+ 5 0.0007 9.11 Q | | |
0+10 0.0045 9.55 Q | | |
0+15 9.0095 9.73 Q | | |
0+20 9.0151 9.81 Q | | |
0+25 9.0210 9.86 Q | | |
0+30 9.0272 9.89 Q | | |
0+35 9.0334 9.91 Q | | |
0+40 9.0398 9.92 Q | | |
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21+35 6.9053 1.18 Q | |
21+40 6.9133 1.17 Q | |
21+45 6.9213 1.15 Q | |
21+50 6.9292 1.14 Q | |
21+55 6.9370 1.13 Q | |
22+ O 6.9447 1.12 Q | |
22+ 5 6.9524 1.11 Q | |
22+10 6.9600 1.16 Q | |
22+15 6.9675 1.09 Q | |
22+20 6.9750 1.09 Q | |
22+25 6.9824 1.08 Q | |
22+30 6.9898 1.07 Q | |
22+35 6.9971 1.06 Q | |
22+40 7.0043 1.05 Q | |
22+45 7.0115 1.04 Q | |
22+50 7.0186 1.03 Q | |
22+55 7.0257 1.03 Q | |
23+ 0 7.08327 1.02 Q | |
23+ 5 7.0397 1.01 Q | |
23+10 7.0466 1.00 Q | |
23+15 7.0535 1.00 Q | |
23+20 7.0603 9.99 Q | |
23+25 7.0670 9.98 Q | |
23+30 7.0737 9.98 Q | |
23+35 7.0804 9.97 Q | |
23+40 7.0870 9.96 Q | |
23+45 7.0936 9.96 Q | |
23+50 7.1002 9.95 Q | |
23+55 7.1066 0.94 Q | |
24+ O 7.1131 9.94 Q | |
24+ 5 7.1188 9.82 Q | |
24+10 7.1214 9.38 Q | |
24+15 7.1227 9.20 Q | |
24+20 7.1235 9.11 Q | |
24+25 7.1240 9.07 Q | |
24+30 7.1243 9.04 Q | |
24+35 7.1244 9.02 Q | |
24+40 7.1245 9.01 Q | |
24+45 7.1246 9.00 Q | |
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date ©2/23/23

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

Program License Serial Number 5006

APPLE MGA - JOB 3675.007
ON-SITE DEVELOPED STORM RUNOFF
100-YEAR STORM EVENT - 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
72.50 1 0.60

Rainfall data for year 2

72.50 6 0.75
Rainfall data for year 2

72.50 24 1.29

Rainfall data for year 100
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Rainfall data for year 100

72.50 6 1.98
Rainfall data for year 100

72.50 24 3.38

¥FkkxA** Area-averaged max loss rate, Fm F¥kxdkkx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm
No.(AMCII) NO.(AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
32.0 32.0 72.50 1.000 0.978 0.100 0.098

Area-averaged adjusted loss rate Fm (In/Hr) = ©0.098
¥ERAEXX*** Area-Averaged low loss rate fraction, Yb *¥¥¥*kixxx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr
7.25 0.100 32.0 32.0 16.90 0.000
65.25 0.900 98.0 98.0 0.20 0.931

Area-averaged catchment yield fraction, Y = 0.838
Area-averaged low loss fraction, Yb = 0.162

Watercourse length = 3482.00(Ft.)

Length from concentration point to centroid = 1400.00(Ft.)
Elevation difference along watercourse = 39.00(Ft.)
Mannings friction factor along watercourse = 0.015
Watershed area = 72.50(Ac.)

Catchment Lag time = ©0.085 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 97.4877
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = ©.098(In/Hr)
Average low loss rate fraction (Yb) = 0.162 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = 0.508(In)

Computed peak 30-minute rainfall = ©0.869(In)

Specified peak 1-hour rainfall = 1.070(In)

Computed peak 3-hour rainfall = 1.561(In)

Specified peak 6-hour rainfall = 1.980(In)

Specified peak 24-hour rainfall = 3.380(In)

Rainfall depth area reduction factors:



Using a total area of 72.50(Ac.) (Ref: fig. E-4)

5-minute factor = 0.997 Adjusted rainfall = 0.506(In)
30-minute factor = 0.997 Adjusted rainfall = 0.866(In)
1-hour factor = 0.997 Adjusted rainfall = 1.066(In)
3-hour factor = 1.000 Adjusted rainfall = 1.560(In)
6-hour factor = 1.000 Adjusted rainfall = 1.980(In)
24-hour factor = 1.000 Adjusted rainfall = 3.380(In)

Unit Hydrograph
+++++++++++++H

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 876.80 (CFS))

1 16.414 143.917

2 66.154 436.116

3 83.370 150.953

4 91.010 66.987

5 95.153 36.325

6 97.495 20.533

7 98.706 10.623

8 99.686 8.586

9 100.000 2.757
Total soil rain loss = 0.46(In)
Total effective rainfall = 2.92(In)
Peak flow rate in flood hydrograph = 249.42(CFS)

++++++++++++H
24 - HOUR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 75.0 150.0 225.0 300.0
0+ 5 0.0038 9.55 Q | | |
0+10 9.0189 2.20 Q | | |
0+15 9.0381 2.78 Q | | |
0+20 9.0591 3.05 Q | | |
0+25 9.0811 3.19 Q | | |
0+30 9.1037 3.28 Q | | |
0+35 0.1267 3.33 Q | | |
0+40 9.1499 3.38 Q | | |
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21+35 16.8726 4.24 Q | |
21+40 16.9015 4.20 Q | |
21+45 16.9302 4.16 Q | |
21+50 16.9586 4.13 Q | |
21+55 16.9868 4.09 Q | |
22+ O 17.0147 4.05 Q | |
22+ 5 17.0423 4.02 Q | |
22+10 17.0698 3.98 Q | |
22+15 17.0969 3.95 Q | |
22+20 17.1239 3.92 Q | |
22+25 17.1507 3.88 Q | |
22+30 17.1772 3.85 Q | |
22+35 17.2035 3.82 Q | |
22+40 17.2296 3.79 Q | |
22+45 17.2555 3.76 Q | |
22+50 17.2812 3.73 Q | |
22+55 17.3067 3.70 Q | |
23+ 0 17.3320 3.68 Q | |
23+ 5 17.3571 3.65 Q | |
23+10 17.3821 3.62 Q | |
23+15 17.4068 3.59 Q | |
23+20 17.4314 3.57 Q | |
23+25 17.4558 3.54 Q | |
23+30 17.4800 3.52 Q | |
23+35 17.5041 3.49 Q | |
23+40 17.5280 3.47 Q | |
23+45 17.5517 3.45 Q | |
23+50 17.5753 3.42 Q | |
23+55 17.5987 3.40 Q | |
24+ O 17.6220 3.38 Q | |
24+ 5 17.6414 2.81 Q | |
24+10 17.6492 1.14 Q | |
24+15 17.6531 9.56 Q | |
24+20 17.6552 9.30 Q | |
24+25 17.6563 9.16 Q | |
24+30 17.6569 9.08 Q | |
24+35 17.6572 0.04 Q | |
24+40 17.6572 9.01 Q | |
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2010 ANTECEDENT MOISTURE CONDITION (AMC) MAP



Figure ADD-1
Antecedent Moisture
Condition (AMC)

5-day Rainfall - NOAA Atlas 14
(50% of Total Rainfall Prior to Peak)*
B *1/2 (11-day - 1-day) =
Ridgecrest . 1/2 (([10-day] + (1/10 ([20-day] - [10-day]))) - [1-day])
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

118

CAJON-ARIZO
COMPLEX, 2TO 15
PERCENT SLOPES*

315

6.5%

133

HELENDALE-BRYMAN
LOAMY SANDS, 2
TO 5 PERCENT
SLOPES*

293.0

60.3%

158

ROCK OUTCROP-
LITHIC
TORRIORTHENTS
COMPLEX, 15 TO 50
PERCENT SLOPES*

161.4

33.2%

Totals for Area of Interest

485.9

100.0%

USDA
A

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

7/28/2022
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

uspba  Natural Resources Web Soil Survey 7128/2022
Conservation Service National Cooperative Soil Survey Page 4 of 4
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NOAA Atlas 14, Volume 6, Version 2

Location name: Apple Valley, California, USA*
Latitude: 34.5984°, Longitude: -117.1618°

Elevation: 3215.65 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 50 100 || 200 | 500 | 1000 |
5-min 0.082 0.115 0.161 0.200 0.258 0.305 0.355 0.409 0.487 0.552
(0.067-0.100)|(0.094-0.141)||(0.132-0.198) ||(0.163-0.249) [(0.203-0.330)||(0.235-0.399) ||(0.267-0.475) |(0.300-0.564) |(0.343-0.699) | |(0.376-0.819)
10-min 0.117 0.165 0.230 0.287 0.369 0.436 0.508 0.586 0.698 0.791
(0.096-0.144) [(0.135-0.202) |(0.189-0.284) |(0.234-0.357) |(0.291-0.474) |(0.337-0.571)||(0.383-0.681)|(0.430-0.808) | (0.492-1.00) || (0.538-1.17)
15-min 0.142 0.199 0.279 0.347 0.447 0.528 0.615 0.709 0.845 0.957
(0.117-0.174)(0.164-0.244)|(0.229-0.343) |(0.283-0.431)||(0.352-0.573)||(0.407-0.691) ||(0.463-0.824) |(0.520-0.977) || (0.595-1.21) || (0.651-1.42)
30-min 0.195 0.273 0.383 0.477 0.613 0.725 0.844 0.974 1.16 1.31
(0.160-0.239) ((0.225-0.336)||(0.314-0.471) ||(0.388-0.592) |(0.483-0.787)|(0.560-0.949) || (0.636-1.13) || (0.714-1.34) || (0.817-1.67) || (0.894-1.95)
60-min 0.248 0.348 0.487 0.607 0.780 0.922 1.07 1.24 1.48 1.67
(0.204-0.304) [(0.286-0.427) |(0.399-0.599) |(0.494-0.753) | (0.615-1.00) || (0.712-1.21) || (0.809-1.44) || (0.908-1.71) || (1.04-2.12) || (1.14-2.48)
2-hr 0.350 0.473 0.642 0.787 0.994 1.16 1.34 1.53 1.81 2.03
(0.288-0.429) |(0.389-0.580)||(0.527-0.791) |[(0.640-0.977) | (0.783-1.27) || (0.897-1.52) || (1.01-1.80) || (1.12-2.11) || (1.27-2.59) || (1.38-3.01)
3-hr 0.425 0.566 0.760 0.925 1.16 1.35 1.55 1.77 2.07 2.32
(0.350-0.521)||(0.466-0.695)||(0.624-0.936) || (0.753-1.15) || (0.914-1.49) || (1.04-1.77) || (1.17-2.08) || (1.29-2.43) || (1.46-2.97) || (1.58-3.44)
6-hr 0.577 0.760 1.01 1.22 1.52 1.75 2.00 2.27 2.64 2.94
(0.475-0.707)|[(0.625-0.933) | (0.828-1.24) || (0.992-1.51) || (1.20-1.95) || (1.35-2.30) || (1.51-2.68) || (1.66-3.12) || (1.86-3.79) || (2.00-4.36)
12-hr 0.738 0.977 1.30 1.57 1.95 2.24 2.55 2.88 3.33 3.69
(0.608-0.905) | (0.804-1.20) || (1.07-1.60) || (1.28-1.95) || (1.53-2.50) || (1.73-2.94) || (1.92-3.42) || (2.11-3.96) || (2.34-4.78) || (2.51-5.47)
24-hr 0.967 1.30 1.74 2.1 2.61 3.01 3.42 3.84 4.43 4.89
(0.858-1.11) || (1.15-1.50) || (1.54-2.01) || (1.85-2.46) || (2.22-3.15) || (2.50-3.70) || (2.77-4.30) || (3.03-4.98) || (3.35-5.98) || (3.57-6.84)
2-da 1.15 1.57 212 2.58 3.21 3.69 4.19 4.71 5.42 5.98
Y || (1.02-1.32) || (1.39-1.80) || (1.87-2.45) || (2.26-3.00) || (2.72-3.86) || (3.07-4.54) || (3.40-5.28) || (3.71-6.10) || (4.10-7.32) || (4.37-8.35)
3.da 1.25 1.72 2.34 2.86 3.56 4.10 4.65 5.23 6.02 6.64
Y || (1.10-1.43) || (1.52-1.98) || (2.07-2.71) || (2.50-3.33) || (3.01-4.28) || (3.40-5.04) || (3.77-5.86) || (4.12-6.78) || (4.55-8.13) || (4.85-9.28)
4-da 1.32 1.83 2.50 3.05 3.80 4.37 4.97 5.58 6.43 7.09
Y || (1.17-152) || (1.622.10) || (2.21-2.88) || (2.67-3.55) || (3.22-4.57) || (3.63-5.38) || (4.03-6.26) || (4.40-7.23) || (4.86-8.67) || (5.18-9.90)
7-da 1.44 1.98 2.69 3.29 4.10 4.73 5.37 6.04 6.96 7.68
Y || (1.27-1.65) || (1.75-2.28) || (2.38-3.11) || (2.88-3.83) || (3.474.93) || (3.92-5.81) || (4.35:6.77) || (4.76-7.83) || (5.26-9.40) || (5.61-10.7)
10-da 1.52 2.08 2.84 3.46 4.32 4.99 5.68 6.39 7.38 8.15
Y || (1.35-1.75) || (1.84-2.40) || (2.50-3.27) || (3.03-4.03) || (3.66-5.20) || (4.14-6.13) || (4.60-7.15) || (5.04-8.28) || (5.58-9.96) || (5.96-11.4)
20-da 1.74 2.39 3.28 4.02 5.05 5.86 6.69 7.57 8.78 9.73
Y || (154-2.00) || (2.12-2.76) || (2.90-3.79) || (3.52-4.68) || (4.28-6.08) || (4.86-7.20) || (5.42-8.43) || (5.97-9.81) || (6.64-11.8) || (7.11-13.6)
30-da 1.97 2.7 3.73 4.59 5.80 6.75 7.74 8.78 10.2 11.3
Y || (1.74-226) || (2.40-3.13) || (3.30-4.31) || (4.02-5.35) || (4.92-6.98) || (5.61-8.30) || (6.27-9.75) || (6.92-11.4) || (7.72-13.8) || (8.29-15.9)
45-da 2.31 3.20 4.42 5.46 6.94 8.12 9.35 10.6 12.4 13.9
Y || (2.05-2.66) || (2.83-3.69) || (3.91-5.11) || (4.79-6.36) || (5.88-8.35) || (6.74-9.98) || (7.57-11.8) || (8.39-13.8) || (9.41-16.8) || (10.1-19.4)
60-da 2.53 3.50 4.84 5.99 7.63 8.95 10.3 11.8 13.9 15.5
Y || 0252.92) || (3.10-4.03) || (4.28-5.59) || (5.25-6.97) || (6.47-9.18) || (7.43-11.0) || (8.38-13.0) || (9.31-15.3) || (10.5-18.7) || (11.4-21.7)

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: 34.5934°, Longitude: -117.1618°
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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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