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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for a proposed mixed use 
commercial project, being a redevelopment of the land currently occupied by the Cracker Jax Family 
Fun Amusement Park at the NEC of North Scottsdale Road and East Tierra Buena Lane. The purpose 
of this report is to provide the hydrologic and hydraulic analyses, required by the City of Scottsdale, 
to support the proposed rezoning for the project. This report includes discussions and calculations 
defining the storm water management concepts for collection, conveyance, and detention systems 
necessary to comply with the drainage requirements of the City of Scottsdale and Maricopa County.  
Preparation of this report has been done in accordance with the requirements of the City of 
Scottsdale Design Standards & Policies Manual (DS&PM) 2018 1, and the Drainage Design Manuals 
for Maricopa County, Arizona, Volumes I2 and Volume II3 

2. LOCATION AND PROJECT DESCRIPTION 

2.1 LOCATION: 
The subject property consists of two parcels of land located in a portion of the Southwest Quarter 
of Section 2, Township 3 North, Range 4 East of the Gila and Salt River Base and Meridian, 
Maricopa County Arizona: 

• Parcel ID:  215-44-002D and 215-44-002F; Zoning is C-4. 

• Address:  16001 N. Scottsdale Rd, Scottsdale 85254.  
 

 Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets 
 

2.2 EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:  

• North:  Across East Paradise Lane 
o Parcels to the north are the Promenade developed retail. Zoning is PRC. 

• West: Across North Scottsdale Road 
o Parcels to the west are Kierland Parcels 3, 4C & 6B which are developed office 

buildings. Zoning is PCD 
o North Scottsdale Road is the boundary line between Scottsdale and Phoenix. 

• South: Across East Tierra Buena Lane 
o Parcels to the south consist of developed gas station, car wash and motel. Zoning is 

C-3 

• East: Across North Dial Boulevard (N 73rd Street) 
o Parcels to the east consist of office buildings / industrial Flex Warehouse buildings. 

Zoning is I-2. 
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2.3 EXISTING SITE DESCRIPTION: 
Land ownership, as defined by ALTA/NSPS Land Title Survey prepared by Superior Surveying 
Services, Inc, included 1,207,543 sq. ft. (27.72 acres) of Amusement Facility commercially 
developed land. City of Scottsdale zoning map designates this parcel as C-4.  
 
The north parcel of the site is a driving range and tee structure. The south parcel of the site is 
fully developed as an amusement park and parking lot. The topography generally slopes from the 
northeast to the southwest corner at approximately one percent with a change in elevation of 
approximately twenty (20 feet). Refer to FIGURE 2 for an aerial of the overall project existing 
conditions. 

 

2.4 PROPOSED SITE DEVELOPMENT: 
Site development includes the demolition of existing structures and designated parking lots for 
the construction of a new mix used development consisting of hotels, luxury residential units, 
condominiums, restaurants, and office spaces. Refer to Preliminary Grading and Drainage Plans 
in APPENDIX IV for a concept site plan. 
 

 2.5 FLOOD HAZARD ZONE: 
As defined by the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona, and 
Incorporated Areas, Community number 045012, Panel 1320 of 4425, as shown on Map Number 
04013C1320L dated October 16, 2013, this site is designated as Zone “X” shaded. As such, it is 
determined to be outside the 100-year flood hazard zone. Zone “X” shaded is defined as areas of 
0.2-percent-annual-chance flood; areas of 1-percent-annual-chance-flood with average depths 
of less than 1 foot or with drainage areas less than 1 square mile; and areas protected by levees 
from 1-percent-annual-chance-flood. Refer to FIGURE 3 for the FIRM map. 

3.  EXISTING DRAINAGE CONDITIONS 

3.1 OFF-SITE DRAINAGE PATTERNS 
The topographic survey provides the following information for offsite drainage: 

• North: Half of the runoff from East Paradise Lane flows towards the site, where it is 
conveyed through curb and gutter into an existing catch basin located near the 
northwest corner of the site. No offsite flows from the north affect the site.  

• East: Half of the runoff from N Dial Boulevard flow southerly via curb and gutter away 
from the site. No offsite flows from the east affect the site. 

• West: Half of the runoff from North Scottsdale Road flows towards the site, where it is 
conveyed through curb and gutter into existing catch basins located along the property 
line. No offsite flows from the west affect the site. 

• South: Half of the runoff from East Tierra Buena Lane flows towards the site, where it 
is conveyed through curb and gutter into an existing catch basin located near the 
southwest corner of the site. No offsite flows from the south affect the site. 
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3.2 ON-SITE DRAINAGE 
The site slopes approximately 1% from the northeast to the southwest corner. Existing driveways 
from East Tierra Buena Lane and North 73rd Street access the subject parcel to a large parking lot 
in the southeast corner of the parcel. A small retention basin is located in the southeast corner 
which retains the existing parking lot located in that area where the runoff discharges to it 
through an existing catch basin and spillway. Runoff from the parcel generally flows overland to 
existing retention basins, one separates the driving range on the north parcel from the 
amusement park on the south parcel. All current retention is above ground. Any offsite storm 
water is diverted around the parcel within the existing improved streets. According to the 
Crackerjax Preliminary Drainage report the driving range portion of the site was designed with 
four (4) drywells. 

Refer to APPENDIX III for Crackerjax Preliminary Drainage Report  

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 
On-site drainage will be handled within street sections, underground storm systems, onsite 
channels, or retention basins where necessary. Given that the site has been previously 
developed, on-site retention shall be calculated per City of Scottsdale DSPM 4-1.201. On-site 
retention shall be provided to store the difference between the pre vs. post development runoff 
from the 100-year 2-hour storm event while providing the greater of first flush storage and 
maintaining existing storage if any. 
 
If required, on-site retention will be provided as allowed by site configuration within 
underground retention and/or open space and have total discharge of the storm water within 
thirty-six hours. The ultimate outfall remains the historical outlet over the sidewalk/curb at the 
southwest corner of the site with an elevation of approximately 1482. 

 
Most of the project will be graded toward the center of the site, where the Central Park of the 
project will be located. An underground Stormcapture retention system is proposed.  

4.2 DESIGN STORM REQUIREMENTS: 
In accordance with City of Scottsdale requirements for lots that are already developed, 
stormwater storage for the 100-year 2-hour storm event is required based on maintaining 
existing retention volume plus the difference between the pre vs. post development runoff from 
the 100-year 2-hour storm event if increased or first flush, whichever is greater. 

4.3 LAND CHARACTERISTICS: 
The proposed project site consists of a new mix used development consisting of hotels, luxury 
residential units, condominiums, restaurants, and office spaces. Based on the DS&PM, runoff 
coefficients for the 100-year storm event used are as follows: 

• C=0.95 for building or concrete  

• C=0.95 for paved surface 

• C=0.45 for undisturbed natural desert or desert landscape 
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HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City 
of Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa 
County, Arizona, Volume I. The Rational Method will be utilized to compute the on-site peak 
discharges in the Final Drainage Report. 

 
𝑄 = 𝐶𝑤𝑡𝐼𝐴 

 where: 
𝑄 =  Runoff (cfs) 

 𝐶𝑤𝑡 = Weighted runoff coefficient 
 𝐼 = Average rainfall intensity in inches/hour, lasting for Tc 

 𝑇𝑐 = Time of concentration (minutes) 
 𝐴 = Contributing drainage areas in acres 
  
 

Cwt CALCULATIONS: 
➢ Existing Conditions (Refer to Crackerjax report in Appendix III)  

• Driving Range:                       10.33 Ac. @ C=0.75 

• Miniature Golf Area:          6.89 Ac. @ C=0.60 

• Parking Lots:           3.42 Ac. @ C= 0.95 
      Cwt:   *20.64 Ac. @ Cwt = 0.73 

 
*The reference drainage report does not provide information concerning the 1.32-acre 
difference in area compared to the current ALTA survey. For the purposes of this report the 
calculated pre-development Cwt is used. 
 

➢ Proposed Conditions 
For design purposes, the entire site is analyzed as per the proposed land use and the areas 
are as follow: 

• Impervious surfaces                                    24.86 @ C = 0.95 

• Desert or desert landscape                          2.86 @ C = 0.45 
        Cwt:      27.72 Ac. @ Cwt=0.90 

       Refer to APPENDIX II for Proposed Conditions Cwt. 

 4.4  STORMWATER RETENTION: 
Stormwater storage will be provided based on the difference between existing conditions vs proposed 

development conditions with the minimum storage being the greater of first flush or existing 

retention volume plus additional required. 

 

4.4.1 REQUIRED STORAGE  

Based on Pre vs Post: 

Stormwater storage required is calculated In accordance with the COS – DS&PM. Required 

Retention (Acre-Feet) = (P/12)*A*(Cpost – Cpre) 
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Where:   
P = 100 Yr. 2 Hr. Precipitation in Inches (Ref: NOAA Atlas 14 in Appendix I) 2.25 in/hr. 

     A = Area (Acres) 

     C = Cpost – Cpre 

 

C post   = 0.90 

C pre    = 0.73 

 

  VRequired = (2.25/12) * 27.72 Ac * (0.90 – 0.73) = 0.884 ac-ft  or 38,507 c.f. 

 

  Based on First Flush: 

   VRequired = (0.5/12) * 27.72 Ac *  0.90 = 1.040 ac-ft or 45,302 c.f. 

 

Based on existing storage volume: Refer to the “Preliminary Drainage Report for Use Permit – 

Cracker Jax Site” excerpts in APPENDIX III. The following table is a summary of design 

stormwater storage volume on site. 

 

Table 1: Existing Retention Volume Calculations 

Driving Range:   79,313 cf 

Miniature Golf:   42,300 cf 

Parking Lots:   33,264 cf 

   TOTAL: 154,877 cf 

 

Based on the above calculations, the minimum required retention volume is based on the 

existing retention plus existing versus proposed conditions. Vreq = 154,877 CF + 38,507 CF = 

193,384 CF. 

    
4.4.2 PROPOSED STORAGE: 

A Stormcapture underground system is proposed in the central portion of the project to 
retain the required volume.  

 
BASIN A – Underground: 
Volume provided by Stormcapture underground system is 199,768 CF. Refer to 
Appendix II for calculations exhibit. 

 

 4.5  STORMWATER DISCHARGE 
For Basins with no direct bleed-off available, Drywells are proposed in the on-site storage 
facilities to dispose of the stormwater within thirty-six (36) hours.  The calculation is as follows: 

• Minimum percolating rate of a drywell (for planning purposes) = 0.1 cfs 

• Volume to be drained in 36 hours = 0.1 cfs * 36 hours * 3600 sec/hour = 12,960 cf = 
0.298 acre-feet. 

• The number of drywells will be reduced if geotechnical testing for percolation rates 
determine adequate infiltration is available in the native soils at lower depths. If the 
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percolation rate of the drywells is less than 0.1 cfs the number of drywells may have 
to be increased. 

 
Basin A: 
Total provided storage = 199,768 CF 
199,768 CF / 12,960 CF per drywell = 15.4 = 16 drywells required. 
 

 
Refer to Preliminary Grading and Drainage Plan in APPENDIX IV. 
 

4.6 STORM DRAIN INLET AND PIPE CAPACITY CALCULATIONS 
These calculations will be provided in the Final Drainage Report. 

 

4.7 ADEQ WATER QUALITY REQUIREMENTS 
The total disturbed area of this site is approximately 27.72 acres. The Arizona Department of 
Environmental Quality requires that any site disturbance over an acre is required to submit an 
NOI. A NOI will be submitted to ADEQ for this site after the first submittal of the construction 
documents as this site disturbance is over 1 acre. 

5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 
This project lies in an “X-Shaded” Flood Zone. Therefore, the proposed building finished floor 
elevation will be set a minimum of 14 inches above the lot ultimate outfall, located at the 
southwest corner of the site at an elevation of approximately 1487 ft. 

6.  CONCLUSIONS 

6.1 OVERALL PROJECT: 
1. The finish floor elevations will be designed a minimum of 14 inches above the low top 

of curb of the lot. 
2. The historical outfall flows will be reduced at proposed conditions compared to existing 

conditions with increase on-site retention. Overall discharge to the public storm drain 
system will be decreased. 

3. On-site storage facilities will be provided to account for the Pre vs. Post volume and 
existing on-site basins required volume. 

6.2 PROJECT PHASING: 
  This project will be constructed in a single phase. 
 

7.  WARNING AND DISCLAIMER OF LIABILITY 
RE: following page (to be provided in the Final Drainage Report). 

 



           "LEED®ing and Developing Smart Projects" 
 

Preliminary Drainage Report                                                                                Page 7 
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3/30/22, 4:34 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.6303&lon=-111.9238&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6303°, Longitude: -111.9238° 

Elevation: 1486.88 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/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 2.29
(1.91‑2.81)

3.00
(2.52‑3.67)

4.04
(3.36‑4.93)

4.86
(4.01‑5.89)

5.94
(4.82‑7.19)

6.77
(5.44‑8.12)

7.63
(6.02‑9.16)

8.48
(6.58‑10.2)

9.65
(7.30‑11.6)

10.5
(7.80‑12.6)

10-min 1.75
(1.45‑2.14)

2.29
(1.91‑2.79)

3.08
(2.55‑3.75)

3.70
(3.05‑4.49)

4.52
(3.67‑5.47)

5.15
(4.14‑6.19)

5.81
(4.58‑6.97)

6.46
(5.01‑7.73)

7.34
(5.55‑8.80)

8.01
(5.94‑9.62)

15-min 1.44
(1.20‑1.76)

1.89
(1.58‑2.31)

2.54
(2.11‑3.10)

3.05
(2.52‑3.71)

3.74
(3.04‑4.52)

4.26
(3.42‑5.12)

4.80
(3.79‑5.76)

5.34
(4.14‑6.39)

6.07
(4.59‑7.28)

6.62
(4.91‑7.95)

30-min 0.974
(0.808‑1.19)

1.27
(1.06‑1.55)

1.71
(1.42‑2.09)

2.06
(1.70‑2.50)

2.52
(2.04‑3.05)

2.87
(2.30‑3.44)

3.23
(2.55‑3.88)

3.59
(2.79‑4.30)

4.09
(3.09‑4.90)

4.46
(3.30‑5.35)

60-min 0.603
(0.500‑0.736)

0.787
(0.659‑0.962)

1.06
(0.879‑1.29)

1.27
(1.05‑1.55)

1.56
(1.26‑1.89)

1.78
(1.43‑2.13)

2.00
(1.58‑2.40)

2.22
(1.73‑2.66)

2.53
(1.91‑3.03)

2.76
(2.05‑3.31)

2-hr 0.352
(0.297‑0.421)

0.456
(0.386‑0.546)

0.607
(0.510‑0.722)

0.722
(0.600‑0.858)

0.882
(0.726‑1.04)

1.00
(0.813‑1.18)

1.12
(0.897‑1.32)

1.25
(0.981‑1.46)

1.42
(1.09‑1.66)

1.55
(1.16‑1.82)

3-hr 0.261
(0.220‑0.320)

0.335
(0.283‑0.412)

0.437
(0.368‑0.534)

0.517
(0.431‑0.629)

0.631
(0.517‑0.762)

0.722
(0.584‑0.866)

0.816
(0.648‑0.978)

0.914
(0.714‑1.09)

1.05
(0.795‑1.25)

1.16
(0.857‑1.39)

6-hr 0.158
(0.136‑0.188)

0.199
(0.171‑0.237)

0.254
(0.217‑0.300)

0.298
(0.252‑0.351)

0.358
(0.299‑0.420)

0.404
(0.332‑0.472)

0.453
(0.367‑0.527)

0.503
(0.400‑0.587)

0.570
(0.441‑0.664)

0.623
(0.471‑0.727)

12-hr 0.088
(0.076‑0.104)

0.111
(0.095‑0.131)

0.140
(0.119‑0.164)

0.162
(0.138‑0.190)

0.193
(0.162‑0.225)

0.216
(0.180‑0.252)

0.241
(0.197‑0.280)

0.265
(0.214‑0.308)

0.298
(0.235‑0.348)

0.323
(0.250‑0.380)

24-hr 0.051
(0.045‑0.060)

0.065
(0.057‑0.076)

0.084
(0.073‑0.098)

0.099
(0.086‑0.115)

0.120
(0.103‑0.139)

0.137
(0.116‑0.158)

0.154
(0.129‑0.178)

0.172
(0.143‑0.199)

0.197
(0.160‑0.228)

0.216
(0.174‑0.252)

2-day 0.028
(0.024‑0.032)

0.035
(0.030‑0.041)

0.046
(0.039‑0.053)

0.054
(0.047‑0.063)

0.066
(0.056‑0.076)

0.075
(0.064‑0.087)

0.085
(0.071‑0.099)

0.095
(0.079‑0.111)

0.110
(0.089‑0.128)

0.121
(0.097‑0.142)

3-day 0.020
(0.017‑0.023)

0.025
(0.022‑0.029)

0.033
(0.029‑0.038)

0.039
(0.034‑0.045)

0.048
(0.042‑0.056)

0.056
(0.048‑0.064)

0.063
(0.054‑0.073)

0.071
(0.060‑0.082)

0.083
(0.068‑0.096)

0.092
(0.075‑0.107)

4-day 0.016
(0.014‑0.018)

0.020
(0.018‑0.023)

0.027
(0.023‑0.031)

0.032
(0.028‑0.037)

0.040
(0.034‑0.045)

0.046
(0.039‑0.052)

0.052
(0.045‑0.060)

0.059
(0.050‑0.068)

0.069
(0.058‑0.080)

0.077
(0.064‑0.089)

7-day 0.010
(0.009‑0.012)

0.013
(0.011‑0.015)

0.017
(0.015‑0.020)

0.021
(0.018‑0.024)

0.026
(0.022‑0.029)

0.030
(0.025‑0.034)

0.034
(0.029‑0.039)

0.038
(0.032‑0.044)

0.045
(0.037‑0.052)

0.050
(0.041‑0.058)

10-day 0.008
(0.007‑0.009)

0.010
(0.009‑0.011)

0.013
(0.011‑0.015)

0.016
(0.014‑0.018)

0.019
(0.017‑0.022)

0.022
(0.019‑0.025)

0.025
(0.022‑0.029)

0.029
(0.024‑0.033)

0.033
(0.028‑0.038)

0.037
(0.031‑0.043)

20-day 0.005
(0.004‑0.005)

0.006
(0.005‑0.007)

0.008
(0.007‑0.009)

0.010
(0.008‑0.011)

0.012
(0.010‑0.013)

0.013
(0.012‑0.015)

0.015
(0.013‑0.017)

0.017
(0.014‑0.019)

0.019
(0.016‑0.022)

0.021
(0.017‑0.024)

30-day 0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.006
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.012
(0.010‑0.013)

0.013
(0.011‑0.015)

0.015
(0.012‑0.017)

0.016
(0.013‑0.018)

45-day 0.003
(0.003‑0.003)

0.004
(0.003‑0.004)

0.005
(0.004‑0.006)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.008‑0.011)

0.011
(0.009‑0.013)

0.012
(0.010‑0.014)

60-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.004‑0.005)

0.006
(0.005‑0.006)

0.006
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.009
(0.008‑0.011)

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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NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6303°, Longitude: -111.9238° 

Elevation: 1486.88 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 0.191
(0.159‑0.234)

0.250
(0.210‑0.306)

0.337
(0.280‑0.411)

0.405
(0.334‑0.491)

0.495
(0.402‑0.599)

0.564
(0.453‑0.677)

0.636
(0.502‑0.763)

0.707
(0.548‑0.846)

0.804
(0.608‑0.964)

0.877
(0.650‑1.05)

10-min 0.291
(0.242‑0.356)

0.381
(0.319‑0.465)

0.513
(0.425‑0.625)

0.616
(0.508‑0.748)

0.753
(0.612‑0.912)

0.859
(0.690‑1.03)

0.968
(0.764‑1.16)

1.08
(0.835‑1.29)

1.22
(0.925‑1.47)

1.34
(0.990‑1.60)

15-min 0.361
(0.300‑0.441)

0.472
(0.395‑0.577)

0.636
(0.528‑0.775)

0.763
(0.630‑0.927)

0.934
(0.759‑1.13)

1.07
(0.855‑1.28)

1.20
(0.947‑1.44)

1.33
(1.03‑1.60)

1.52
(1.15‑1.82)

1.66
(1.23‑1.99)

30-min 0.487
(0.404‑0.594)

0.636
(0.532‑0.777)

0.856
(0.711‑1.04)

1.03
(0.849‑1.25)

1.26
(1.02‑1.52)

1.43
(1.15‑1.72)

1.62
(1.28‑1.94)

1.80
(1.39‑2.15)

2.04
(1.55‑2.45)

2.23
(1.65‑2.68)

60-min 0.603
(0.500‑0.736)

0.787
(0.659‑0.962)

1.06
(0.879‑1.29)

1.27
(1.05‑1.55)

1.56
(1.26‑1.89)

1.78
(1.43‑2.13)

2.00
(1.58‑2.40)

2.22
(1.73‑2.66)

2.53
(1.91‑3.03)

2.76
(2.05‑3.31)

2-hr 0.705
(0.594‑0.842)

0.913
(0.772‑1.09)

1.21
(1.02‑1.44)

1.45
(1.20‑1.72)

1.76
(1.45‑2.08)

2.00
(1.63‑2.36)

2.25
(1.79‑2.64)

2.50
(1.96‑2.93)

2.83
(2.18‑3.32)

3.09
(2.32‑3.64)

3-hr 0.784
(0.661‑0.960)

1.00
(0.850‑1.24)

1.31
(1.10‑1.60)

1.55
(1.29‑1.89)

1.90
(1.55‑2.29)

2.17
(1.76‑2.60)

2.45
(1.95‑2.94)

2.75
(2.15‑3.28)

3.15
(2.39‑3.77)

3.48
(2.57‑4.16)

6-hr 0.946
(0.813‑1.12)

1.19
(1.02‑1.42)

1.52
(1.30‑1.80)

1.79
(1.51‑2.10)

2.14
(1.79‑2.51)

2.42
(1.99‑2.83)

2.71
(2.20‑3.15)

3.01
(2.39‑3.51)

3.41
(2.64‑3.98)

3.73
(2.82‑4.35)

12-hr 1.06
(0.910‑1.25)

1.33
(1.14‑1.57)

1.68
(1.44‑1.97)

1.96
(1.66‑2.29)

2.32
(1.95‑2.72)

2.61
(2.17‑3.04)

2.90
(2.37‑3.37)

3.20
(2.58‑3.71)

3.59
(2.83‑4.19)

3.90
(3.01‑4.58)

24-hr 1.24
(1.08‑1.44)

1.57
(1.37‑1.83)

2.02
(1.75‑2.35)

2.38
(2.06‑2.76)

2.88
(2.47‑3.34)

3.28
(2.78‑3.79)

3.69
(3.10‑4.28)

4.12
(3.42‑4.77)

4.72
(3.85‑5.47)

5.19
(4.17‑6.05)

2-day 1.32
(1.14‑1.54)

1.68
(1.46‑1.96)

2.20
(1.89‑2.55)

2.61
(2.24‑3.02)

3.17
(2.70‑3.67)

3.62
(3.05‑4.19)

4.09
(3.42‑4.75)

4.58
(3.79‑5.33)

5.26
(4.28‑6.13)

5.80
(4.65‑6.79)

3-day 1.42
(1.24‑1.64)

1.81
(1.58‑2.09)

2.38
(2.07‑2.74)

2.84
(2.46‑3.26)

3.49
(3.00‑4.00)

4.00
(3.42‑4.60)

4.56
(3.86‑5.24)

5.14
(4.31‑5.93)

5.95
(4.91‑6.88)

6.61
(5.38‑7.68)

4-day 1.52
(1.34‑1.74)

1.94
(1.71‑2.22)

2.57
(2.25‑2.93)

3.08
(2.69‑3.51)

3.80
(3.30‑4.34)

4.39
(3.79‑5.01)

5.02
(4.29‑5.74)

5.69
(4.82‑6.53)

6.64
(5.54‑7.63)

7.42
(6.12‑8.57)

7-day 1.71
(1.50‑1.97)

2.19
(1.92‑2.52)

2.90
(2.54‑3.33)

3.48
(3.03‑3.99)

4.31
(3.72‑4.93)

4.98
(4.27‑5.70)

5.69
(4.85‑6.53)

6.46
(5.45‑7.43)

7.54
(6.27‑8.70)

8.43
(6.92‑9.77)

10-day 1.86
(1.63‑2.13)

2.38
(2.09‑2.73)

3.15
(2.75‑3.60)

3.77
(3.28‑4.30)

4.64
(4.02‑5.29)

5.35
(4.60‑6.09)

6.10
(5.21‑6.97)

6.90
(5.84‑7.90)

8.03
(6.69‑9.22)

8.94
(7.36‑10.3)

20-day 2.30
(2.02‑2.62)

2.96
(2.60‑3.37)

3.91
(3.43‑4.45)

4.64
(4.06‑5.27)

5.62
(4.90‑6.39)

6.38
(5.53‑7.25)

7.16
(6.18‑8.17)

7.96
(6.82‑9.10)

9.05
(7.67‑10.4)

9.89
(8.31‑11.4)

30-day 2.70
(2.36‑3.08)

3.47
(3.05‑3.96)

4.58
(4.02‑5.21)

5.43
(4.75‑6.16)

6.57
(5.72‑7.46)

7.46
(6.46‑8.46)

8.37
(7.21‑9.49)

9.29
(7.96‑10.5)

10.5
(8.95‑12.0)

11.5
(9.68‑13.2)

45-day 3.13
(2.76‑3.55)

4.04
(3.56‑4.58)

5.32
(4.69‑6.03)

6.28
(5.52‑7.11)

7.56
(6.62‑8.56)

8.52
(7.43‑9.66)

9.51
(8.24‑10.8)

10.5
(9.05‑12.0)

11.8
(10.1‑13.5)

12.8
(10.9‑14.7)

60-day 3.46
(3.07‑3.92)

4.48
(3.96‑5.06)

5.89
(5.21‑6.65)

6.93
(6.11‑7.81)

8.28
(7.28‑9.35)

9.30
(8.13‑10.5)

10.3
(8.98‑11.7)

11.3
(9.81‑12.8)

12.7
(10.9‑14.4)

13.7
(11.6‑15.6)

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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