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I. PURPOSE AND SCOPE 
 
 
The Preliminary Hydrology Report is prepared in support of the Tentative Tract Map and 
Preliminary WQMP submittal for the DSRT Surf Resort project. This report provides a 
discussion of the preliminary drainage design strategy based on the Runoff Management 
Plan prepared by Mainiero, Smith and Associates, Inc. (February 12, 1997) for the 
existing adjacent South Golf Course within Desert Willow Resort.  
 
The DSRT Surf project is proposed to be built on a vacant 17.8 acre parcel within the 
existing Desert Willow Resort in Palm Desert, CA. The vacant pad is located west of 
existing Desert Willow Drive, near the roundabout and drop off area serving the existing 
clubhouse facilities. In general, Desert Willow is bounded by Cook Street and adjacent 
residential/commercial development to the east; Portola Avenue to the west; Country 
Club Drive to the south; and Frank Sinatra Drive to the north.  Access to the DSRT Surf 
project will be located south of the existing clubhouse with access off the Desert Willow 
Drive Roundabout. DSRT Surf will be constructed with a 6.1 acre surf lagoon located in 
the center of the development with two-three story hotels and several residential villas 
located around the perimeter. The DSRT Surf development will disturb all of the vacant 
parcel on which it is to be constructed. 
 
The South Golf Course Runoff Management Plan provides details quantifying the 
retention capacity of South Golf Course concluding that “The retention areas provided 
within the golf course fairways provide adequate capacity for the 100 year runoff from all 
drainage areas”.  The South Golf Course Runoff Management Plan also includes a 
Hydrology Map (Section V – Appendix) illustrating the location of areas within the golf 
course designated for the collection of storm runoff. Under both existing and developed 
conditions, storm drain runoff generated on-site is designed to be conveyed to the 
adjacent South Golf Course via an underground storm drain piping system in a similar 
manner to the systems employed by existing adjacent resort developments. The 
Hydrology Site Plan included in the Appendix of this report shows the preliminary 
location of three main underground systems designed to outlet on-site runoff to the 
adjacent golf course in a manner consistent with the existing South Golf Course Runoff 
Management Plan. In terms of Water Quality Management Plan terms, the 6.1 acre Surf 
Lagoon will act as a “self-treating area” since no rainfall tributary to the Lagoon will 
result in runoff. Instead, the proposed Surf Lagoon is designed to be evacuated frequently 
via a 16 inch gravity flow pipe that will convey water stored in the Lagoon to a South 
Golf Course lake within Desert Willow Resort.  
 
 
 
 
 
 
 



  

 
II.  DESIGN METHODOLOGY AND CALCULATIONS 
 
This report includes:   
 

1) A description of the drainage strategy for the DSRT Surf project based on the Desert 
 Willow South Golf Course Runoff Management Plan 
 

2) A definition of on-site drainage subareas contributing runoff to three separate 
 South Golf Course drainage collection areas.  

 
3) Calculations estimating the anticipated design flowrates generated within each 

subarea. 
 

4) Preliminary level pipe sizing calculations in support of the Preliminary Grading and 
Utility Design. 

 
  
DESIGN CRITERIA 
 
The following parameters were used in the preparation of the analyses: 
 
 
 Antecedant Moisture Condition – 100 year 2 
 100 year – 1 hour Precipitation 1.67”   NOAA Atlas 14 
 2 year – 1 hour Precipitation 0.375”   NOAA Atlas 14  
 Hydrologic Soil Type “A”                                    RCFCD Plate C-1.36 
 Slope Intensity Duration Curve 0.58 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

III  DESIGN FLOWRATES – RATIONAL METHOID 
 
 
  
SUBAREA 1 (4.9 AC) – 19.6 CFS 
 
SUBAREA 2 (2.06 AC) – 7.9 CFS 
 
SUBAREA 3 (2.4 AC) – 8.3 CFS 
 
SUBAREA 4 (1.13 AC) – 5.0 CFS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version
7.1

Rational Hydrology Study        Date: 12/07/18  
File:SUBAREA1.out

------------------------------------------------------------------
------

SUBAREA 1 - 100 YEAR STORM EVENT
                                                                  
 
                                                                  
------------------------------------------------------------------

------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------
------

Program License Serial Number 6253

------------------------------------------------------------------
------

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.375(In.)
100 year, 1 hour precipitation =  1.670(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.670(In/Hr)
Slope of intensity duration curve = 0.5800

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station      100.000 to Point/Station      
101.000

**** INITIAL AREA EVALUATION ****
__________________________________________________________________

____
Initial area flow distance =   690.000(Ft.)
Top (of initial area) elevation =   271.500(Ft.)
Bottom (of initial area) elevation =   265.000(Ft.)
Difference in elevation =     6.500(Ft.)
Slope =    0.00942  s(percent)=       0.94
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   10.420 min.
Rainfall intensity =      4.610(In/Hr) for a   100.0 year storm



COMMERCIAL subarea type                     
Runoff Coefficient = 0.866
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  32.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     19.556(CFS)
Total initial stream area =        4.900(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            4.90 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  32.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version
7.1

Rational Hydrology Study        Date: 12/07/18  
File:SUBAREA2.out

------------------------------------------------------------------
------

SUBAREA 2 - 100 YEAR STORM EVENT
                                                                  

------------------------------------------------------------------
------

 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------
------

Program License Serial Number 6253

------------------------------------------------------------------
------

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.375(In.)
100 year, 1 hour precipitation =  1.670(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.670(In/Hr)
Slope of intensity duration curve = 0.5800

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station      200.000 to Point/Station      
202.000

**** INITIAL AREA EVALUATION ****
__________________________________________________________________

____
Initial area flow distance =   710.000(Ft.)
Top (of initial area) elevation =   268.000(Ft.)
Bottom (of initial area) elevation =   263.000(Ft.)
Difference in elevation =     5.000(Ft.)
Slope =    0.00704  s(percent)=       0.70
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.171 min.
Rainfall intensity =      4.427(In/Hr) for a   100.0 year storm



COMMERCIAL subarea type                     
Runoff Coefficient = 0.865
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  32.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      7.888(CFS)
Total initial stream area =        2.060(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            2.06 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  32.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version
7.1

Rational Hydrology Study        Date: 12/07/18  
File:SUBAREA3.out

------------------------------------------------------------------
------

SUBAREA 3 - 100 YEAR STORM EVENT
                                                                  
 
                                                                  
------------------------------------------------------------------

------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------
------

Program License Serial Number 6253

------------------------------------------------------------------
------

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.375(In.)
100 year, 1 hour precipitation =  1.670(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.670(In/Hr)
Slope of intensity duration curve = 0.5800

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station      300.000 to Point/Station      
303.000

**** INITIAL AREA EVALUATION ****
__________________________________________________________________

____
Initial area flow distance =  1000.000(Ft.)
Top (of initial area) elevation =   272.000(Ft.)
Bottom (of initial area) elevation =   266.000(Ft.)
Difference in elevation =     6.000(Ft.)
Slope =    0.00600  s(percent)=       0.60
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   13.228 min.
Rainfall intensity =      4.014(In/Hr) for a   100.0 year storm



COMMERCIAL subarea type                     
Runoff Coefficient = 0.863
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  32.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      8.312(CFS)
Total initial stream area =        2.400(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            2.40 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  32.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version
7.1

Rational Hydrology Study        Date: 12/07/18  
File:SUBAREA4.out

------------------------------------------------------------------
------

SUBAREA 4 - 100 YEAR STORM EVENT
                                                                  
 
                                                                  
------------------------------------------------------------------

------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

------------------------------------------------------------------
------

Program License Serial Number 6253

------------------------------------------------------------------
------

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.375(In.)
100 year, 1 hour precipitation =  1.670(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.670(In/Hr)
Slope of intensity duration curve = 0.5800

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station      400.000 to Point/Station      
404.000

**** INITIAL AREA EVALUATION ****
__________________________________________________________________

____
Initial area flow distance =   310.000(Ft.)
Top (of initial area) elevation =   272.000(Ft.)
Bottom (of initial area) elevation =   270.500(Ft.)
Difference in elevation =     1.500(Ft.)
Slope =    0.00484  s(percent)=       0.48
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.644 min.
Rainfall intensity =      5.137(In/Hr) for a   100.0 year storm



COMMERCIAL subarea type                     
Runoff Coefficient = 0.868
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  32.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      5.039(CFS)
Total initial stream area =        1.130(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            1.13 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  32.0



  

IV  STORM DRAIN SYSTEM SIZING CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



tmp#8.txt

Manning Pipe Calculator

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  19.6000 cfs
     Slope ...........................  0.0200 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  13.5745 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  1.8325 ft2
     Wetted Perimeter ................  40.8572 in
     Perimeter .......................  75.3982 in
     Velocity ........................  10.6960 fps
     Hydraulic Radius ................  6.4584 in
     Percent Full ....................  56.5605 %
     Full flow Flowrate ..............  31.9929 cfs
     Full flow velocity ..............  10.1837 fps

Critical Information
     Critical depth ..................  19.0926 in
     Critical slope ..................  0.0062 ft/ft
     Critical velocity ...............  7.1198 fps
     Critical area ...................  2.7529 ft2
     Critical perimeter ..............  51.8843 in
     Critical hydraulic radius .......  7.6404 in
     Critical top width ..............  24.0000 in
     Specific energy .................  2.9093 ft
     Minimum energy ..................  2.3866 ft
     Froude number ...................  1.9707
     Flow condition ..................  Supercritical
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tmp#9.txt

Manning Pipe Calculator

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  7.9000 cfs
     Slope ...........................  0.0050 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  11.9131 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  1.5563 ft2
     Wetted Perimeter ................  37.5253 in
     Perimeter .......................  75.3982 in
     Velocity ........................  5.0761 fps
     Hydraulic Radius ................  5.9722 in
     Percent Full ....................  49.6379 %
     Full flow Flowrate ..............  15.9965 cfs
     Full flow velocity ..............  5.0918 fps

Critical Information
     Critical depth ..................  12.0005 in
     Critical slope ..................  0.0049 ft/ft
     Critical velocity ...............  5.0290 fps
     Critical area ...................  1.5709 ft2
     Critical perimeter ..............  37.7001 in
     Critical hydraulic radius .......  6.0002 in
     Critical top width ..............  24.0000 in
     Specific energy .................  1.3932 ft
     Minimum energy ..................  1.5001 ft
     Froude number ...................  1.0145
     Flow condition ..................  Supercritical
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tmp#10.txt

Manning Pipe Calculator

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  8.3000 cfs
     Slope ...........................  0.0050 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  12.2660 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  1.6151 ft2
     Wetted Perimeter ................  38.2311 in
     Perimeter .......................  75.3982 in
     Velocity ........................  5.1389 fps
     Hydraulic Radius ................  6.0835 in
     Percent Full ....................  51.1082 %
     Full flow Flowrate ..............  15.9965 cfs
     Full flow velocity ..............  5.0918 fps

Critical Information
     Critical depth ..................  12.3149 in
     Critical slope ..................  0.0049 ft/ft
     Critical velocity ...............  5.1131 fps
     Critical area ...................  1.6233 ft2
     Critical perimeter ..............  38.3290 in
     Critical hydraulic radius .......  6.0986 in
     Critical top width ..............  24.0000 in
     Specific energy .................  1.4326 ft
     Minimum energy ..................  1.5394 ft
     Froude number ...................  1.0082
     Flow condition ..................  Supercritical
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tmp#11.txt

Manning Pipe Calculator

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  18.0000 in
     Flowrate ........................  5.0000 cfs
     Slope ...........................  0.0050 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  10.8138 in
     Area ............................  1.7671 ft2
     Wetted Area .....................  1.1088 ft2
     Wetted Perimeter ................  31.9270 in
     Perimeter .......................  56.5487 in
     Velocity ........................  4.5096 fps
     Hydraulic Radius ................  5.0008 in
     Percent Full ....................  60.0768 %
     Full flow Flowrate ..............  7.4277 cfs
     Full flow velocity ..............  4.2032 fps

Critical Information
     Critical depth ..................  10.3225 in
     Critical slope ..................  0.0057 ft/ft
     Critical velocity ...............  4.7670 fps
     Critical area ...................  1.0489 ft2
     Critical perimeter ..............  30.9192 in
     Critical hydraulic radius .......  4.8849 in
     Critical top width ..............  18.0000 in
     Specific energy .................  1.2161 ft
     Minimum energy ..................  1.2903 ft
     Froude number ...................  0.9258
     Flow condition ..................  Subcritical
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Calculations are provided in this section of the Preliminary Hydrology Report based on 
the design peak flowrates for each of four subareas within the DSRT Surf project and the 
anticipated outlet pipe sizes conveying collected flows to the off-site Golf Course 
drainage basins using Manning’s Equation for conduits flowing partially full.. These 
preliminary results show that subareas 1-3 can easily convey peak design flowrates in a 
24inch conduit flowing partially full and subarea 4 can easily convey peak design 
flowrates in an 18inch conduit flowing partially full. 
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NOAA Atlas 14, Volume 6, Version 2
Location name: Palm Desert, California, USA*

Latitude: 33.7651°, Longitude: -116.3667°
Elevation: 267.49 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 | PF_graphical | Maps_&_aerials

PF tabular

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.064

(0.053‑0.078)
0.099

(0.082‑0.120)
0.153

(0.127‑0.186)
0.203

(0.167‑0.249)
0.283

(0.225‑0.359)
0.355

(0.277‑0.460)
0.439

(0.334‑0.584)
0.538

(0.397‑0.736)
0.698

(0.494‑0.997)
0.879

(0.600‑1.30)

10-min
0.092

(0.077‑0.111)
0.142

(0.118‑0.172)
0.219

(0.182‑0.266)
0.291

(0.239‑0.357)
0.406

(0.323‑0.515)
0.509

(0.396‑0.660)
0.629

(0.478‑0.837)
0.771

(0.570‑1.06)
1.00

(0.708‑1.43)
1.26

(0.860‑1.86)

15-min
0.111

(0.093‑0.134)
0.172

(0.143‑0.208)
0.265

(0.220‑0.322)
0.352

(0.290‑0.431)
0.491

(0.390‑0.623)
0.615

(0.479‑0.798)
0.761

(0.578‑1.01)
0.933

(0.689‑1.28)
1.21

(0.856‑1.73)
1.52

(1.04‑2.25)

30-min
0.170

(0.141‑0.205)
0.262

(0.218‑0.318)
0.404

(0.336‑0.492)
0.537

(0.442‑0.659)
0.749

(0.596‑0.951)
0.940

(0.732‑1.22)
1.16

(0.883‑1.55)
1.43

(1.05‑1.95)
1.85

(1.31‑2.64)
2.33

(1.59‑3.44)

60-min
0.243

(0.202‑0.294)
0.375

(0.313‑0.455)
0.579

(0.481‑0.704)
0.769

(0.633‑0.944)
1.07

(0.854‑1.36)
1.35

(1.05‑1.75)
1.67

(1.26‑2.21)
2.04

(1.51‑2.79)
2.65

(1.87‑3.78)
3.33

(2.28‑4.93)

2-hr
0.340

(0.284‑0.412)
0.511

(0.426‑0.620)
0.768

(0.638‑0.935)
1.00

(0.827‑1.23)
1.37

(1.09‑1.74)
1.69

(1.32‑2.19)
2.05

(1.56‑2.73)
2.47

(1.82‑3.37)
3.11

(2.20‑4.43)
3.69

(2.52‑5.45)

3-hr
0.407

(0.339‑0.493)
0.607

(0.505‑0.736)
0.903

(0.750‑1.10)
1.17

(0.965‑1.44)
1.58

(1.26‑2.01)
1.94

(1.51‑2.52)
2.34

(1.78‑3.11)
2.80

(2.06‑3.83)
3.49

(2.47‑4.98)
4.10

(2.80‑6.06)

6-hr
0.543

(0.452‑0.657)
0.806

(0.671‑0.977)
1.19

(0.988‑1.45)
1.54

(1.26‑1.88)
2.06

(1.64‑2.61)
2.50

(1.95‑3.25)
3.00

(2.28‑3.99)
3.56

(2.63‑4.86)
4.39

(3.11‑6.27)
5.12

(3.49‑7.56)

12-hr
0.650

(0.542‑0.788)
0.982

(0.818‑1.19)
1.46

(1.22‑1.78)
1.89

(1.56‑2.32)
2.54

(2.02‑3.22)
3.09

(2.41‑4.01)
3.70

(2.81‑4.92)
4.38

(3.24‑6.00)
5.41

(3.83‑7.72)
6.28

(4.29‑9.29)

24-hr
0.771

(0.682‑0.889)
1.19

(1.05‑1.37)
1.80

(1.58‑2.08)
2.34

(2.04‑2.73)
3.14

(2.66‑3.79)
3.83

(3.18‑4.71)
4.59

(3.72‑5.77)
5.44

(4.29‑7.03)
6.71

(5.09‑9.03)
7.80

(5.72‑10.8)

2-day
0.864

(0.765‑0.996)
1.35

(1.19‑1.56)
2.05

(1.81‑2.37)
2.67

(2.34‑3.12)
3.59

(3.04‑4.33)
4.37

(3.63‑5.37)
5.22

(4.23‑6.57)
6.17

(4.87‑7.98)
7.58

(5.75‑10.2)
8.78

(6.44‑12.2)

3-day
0.913

(0.808‑1.05)
1.43

(1.27‑1.65)
2.18

(1.93‑2.53)
2.85

(2.49‑3.32)
3.83

(3.24‑4.61)
4.66

(3.87‑5.72)
5.56

(4.51‑7.00)
6.57

(5.19‑8.49)
8.07

(6.12‑10.9)
9.34

(6.85‑13.0)

4-day
0.951

(0.842‑1.10)
1.50

(1.32‑1.73)
2.29

(2.02‑2.65)
2.98

(2.61‑3.48)
4.01

(3.40‑4.83)
4.88

(4.05‑5.99)
5.83

(4.72‑7.33)
6.88

(5.43‑8.89)
8.45

(6.40‑11.4)
9.77

(7.17‑13.6)

7-day
1.00

(0.889‑1.16)
1.59

(1.41‑1.84)
2.45

(2.16‑2.83)
3.20

(2.80‑3.73)
4.31

(3.65‑5.19)
5.24

(4.35‑6.44)
6.25

(5.07‑7.87)
7.38

(5.82‑9.54)
9.03

(6.85‑12.2)
10.4

(7.65‑14.5)

10-day
1.04

(0.921‑1.20)
1.66

(1.47‑1.92)
2.56

(2.26‑2.97)
3.36

(2.94‑3.91)
4.53

(3.84‑5.46)
5.51

(4.58‑6.78)
6.58

(5.34‑8.28)
7.76

(6.13‑10.0)
9.50

(7.21‑12.8)
11.0

(8.04‑15.2)

20-day
1.11

(0.981‑1.28)
1.80

(1.59‑2.08)
2.80

(2.47‑3.25)
3.70

(3.23‑4.31)
5.03

(4.26‑6.05)
6.14

(5.10‑7.54)
7.35

(5.96‑9.25)
8.68

(6.85‑11.2)
10.6

(8.06‑14.3)
12.2

(8.98‑17.0)

30-day
1.21

(1.07‑1.39)
1.97

(1.74‑2.28)
3.11

(2.74‑3.59)
4.12

(3.60‑4.80)
5.64

(4.77‑6.79)
6.91

(5.73‑8.49)
8.28

(6.72‑10.4)
9.80

(7.73‑12.7)
12.0

(9.10‑16.1)
13.8

(10.1‑19.2)

45-day
1.29

(1.14‑1.48)
2.13

(1.89‑2.46)
3.39

(2.99‑3.93)
4.53

(3.96‑5.29)
6.25

(5.30‑7.53)
7.71

(6.40‑9.47)
9.28

(7.52‑11.7)
11.0

(8.68‑14.2)
13.5

(10.2‑18.2)
15.6

(11.4‑21.6)

60-day
1.37

(1.21‑1.58)
2.29

(2.03‑2.64)
3.68

(3.24‑4.26)
4.94

(4.32‑5.76)
6.84

(5.80‑8.24)
8.46

(7.03‑10.4)
10.2

(8.30‑12.9)
12.1

(9.59‑15.7)
14.9

(11.3‑20.1)
17.2

(12.6‑24.0)

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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Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.7651&...
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