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1. Introduction 
 

This preliminary sanitary sewer analysis was prepared to support the Falcon Ridge North Tentative 

Map. The project is a proposed ±6.19 acre, 52-unit subdivision located in APN 035-721-02. The 

development is in the northeast quarter of Section 30, Township 20 North, Range 20 East, MDM 

(Vicinity Map – Figure 1). The project is currently zoned for LDU. 

 

2. Methodology 

 

Sanitary sewer flows were estimated utilizing the design criteria in Section Two of the Washoe 

County Engineering Design Standards.  Peak flows for the mains were estimated at 270-gallons 

per day per residential unit with a minimum Peaking Factor of 3 (±810-gallons/day/residential 

unit). The Manning’s Equation was utilized with a roughness coefficient (n) of 0.012 for PVC 

pipes to determine the capacities of the sanitary sewer mains.   

 

Manning’s Equation: 

 

𝑄 =
1.49

𝑛
∗ A ∗ 𝑅

2
3 ∗ 𝑆

1
2  = 𝐹𝑙𝑜𝑤 

Where: 

➢ Q = Capacity of pipe (cubic-feet per second) (cfs) 

➢ n = Manning’s runoff coefficient (unitless) ~ n = 0.012 (proposed PVC mains) 

➢ A = Cross-sectional area (ft2) 

➢ R = Hydraulic radius (ft) 

➢ S = Slope (ft/ft) 

 

3. Existing Sanitary Sewer System 

 

3.1. Layout 
 

An existing sanitary sewer trunk main is located in an existing Falcon Ridge Development in the 

parcel below (APN 035-721-01). This trunk main is 18-in and upsizes to a 21-in main running 

east. The trunk main eventually connects with infrastructure on El Rancho Drive. The existing 

sanitary sewer layout can be seen in the Figure 2. 

 

3.2. Capacity 

 

The maximum capacity of the 18-in trunk main was estimated using Manning’s Equation and 

characteristics found from Civil Improvement As-Builts. The trunk main has a slope of ±0.6% and 

is estimated to be PVC. The calculations for the main capacity are shown in Table 1.  
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Table 1: Existing Sewer Capacity 

TABLE 1 

EXISTING SEWER CAPACITY 

DIAMETER (IN) SLOPE (%) 
THEORETICAL FLOW @ 

50% FULL (cfs) 

18 0.6 4.02 

PRELIMINARY SEWER REPORT 

FALCON RIDGE NORTH TENTATIVE MAP 

 

The maximum estimated capacity of the trunk main is 4.02-cfs at 50% full. 

 

4. Proposed Sanitary Sewer System 
 

4.1. Layout 
 

The proposed sanitary sewer system will consist of 8-inch diameter mains that gravity flow along 

Street 1 and Street 2. The two mains will intersect at the south end of Street 1, where they will 

connect directly to the 18-in trunk main. All proposed sewer system will be publicly owned and 

maintained. All mains, with final design, will have a minimum velocity of 2.5 ft/s when flowing 

half full. The proposed sewer system can be seen in Figure 2 in the Appendix. 

 

4.2. Proposed Sewage Demands 
 

Utilizing the design criteria in Section Two of the Washoe County Engineering Design Standards, 

the proposed 52-unit subdivision is estimated to generate 54,600-GPD (0.084-CFS) at peak flow. 

The estimated peak flows are assumed to be that of single-family residential dwelling units. 

 

The following assumptions were made: 
 

➢ 52 – Single-Family Residential Units 

➢ Average Daily Residential Rate = 270 gallons/day 

➢ Minimum Peaking Factor (PF) ~ Per Section Two = 3 

➢ 270 gallons/day (Residential Rate) * 3.0 (PF) = ±810 gallons/day per Residential Unit 

(peak flow) 

 

Calculations: 

 

52 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑈𝑛𝑖𝑡𝑠 ∗ 810
𝑔𝑝𝑑

𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑈𝑛𝑖𝑡
 = 42,120 𝑔𝑝𝑑 (0.065 𝑐𝑓𝑠) 

 

4.1. Capacity 
 

With the maximum combined flow of 42,120-gpd (0.065-CFS) produced from the Falcon Ridge 

North Development, the proposed sewer main is anticipated to handle the estimated peak flows. 

To calculate the main capacity, an 8-in PVC pipe with a slope of 0.5% was used to calculate the 
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theoretical demand to compare to the peak flow. This slope maintains a 2.5 ft/s velocity while 

flowing 50% full. Table 2 shows the proposed sewer capacity for an 8-in main. 

 

Table 2: Proposed Sewer Capacity 

TABLE 2 

PROPOSED SEWER CAPACITY 

DIAMETER 

(IN) 

SLOPE 

(%) 

THEORETICAL 

FLOW @ 50% FULL 

(cfs) 

ESTIMATED 

FLOW DEMAND 

(cfs) 

% FULL 

8 0.5 0.463 0.065 14% 

PRELIMINARY SEWER REPORT 

FALCON RIDGE NORTH TENTATIVE MAP 

 

The maximum theoretical capacity of an 8-in sewer main with a minimum slope of 0.5% is 

0.463-cfs. The proposed main has more than enough capacity to convey the proposed flows.  

 

5. Demand on Existing Sewer System 

 

With the estimated flow produced by Falcon Ridge North, and the theoretical capacity of the trunk 

main, the impacts on the existing system were analyzed. The total increase in the capacity of the 

trunk main can be seen in Table 3.  

 

Table 3: Sewer Capacity Summary 

TABLE 3 

SEWER CAPACITY SUMMARY 

THEORETICAL FLOW 

@ 50% FULL (cfs) 

PROPOSED FLOW 

DEMAND (cfs) 

% OF TOTAL 

CAPACITY @ 50% 

FULL  

4.02 0.065 2% 

PRELIMINARY SEWER REPORT 

FALCON RIDGE NORTH TENTATIVE MAP 

 

With the proposed peak flows added to the trunk main, the flow increase compared to the total 

capacity at 50% full is estimated to be ±2%.  

 

6. Discussion & Conclusion 

 

The proposed system will follow the design criteria listed in Section two of the Washoe County 

Engineering Design Standards. The proposed development will connect directly to an existing 

18-in trunk main. The existing trunk main has more than enough capacity to convey the proposed 

flows, with only an increase of ±2% of the maximal flow capacity at 50% full within the main. 

There is currently no existing infrastructure in the proposed site, and the additional flows will not 
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impact other facilities. As such, no adverse effects are anticipated to the adjacent or downstream 

sanitary sewer mains. 



 

 

 

 

 

 

APPENDIX 
 

➢ FIGURE 1: VICINITY MAP 

➢ FIGURE 2: SANITARY SEWER LAYOUT 
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1. Introduction 

 

This preliminary hydrology report was prepared to support the Falcon Ridge North Tentative Map. Falcon 

Ridge North is the next phase of the Falcon Ridge Townhomes development, connecting to Falcon Rock 

Lane. Falcon Ridge North, a proposed 52-lot subdivision, is located in the northeast quarter of Section 30, 

Township 20 North, Range 20 East, MDM. Reference Figure 1 in the Appendix for the Vicinity Map of the 

project area. 

 

1.1. Previous Studies 

 

A previous hydrology report was written by TEC Civil Engineering Consultants in 2017 supporting the 

adjacent development of the Falcon Ridge Townhomes.  

 

1.2. Flood Zone 

 

The project is located in the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) 32031C3034G. The Panel is listed in the FEMA FIRM Index Map as being partially within an 

Unshaded Flood Zone X, Zone X, and Zone AE according to the FEMA National Flood Insurance Program. 

Reference the Appendix for a copy of the FEMA FIRM Index Map. 

 

1.3. Methodology 

 

Due to the limited size of the contributing runoff areas, the Rational Method was utilized in determining 

the existing and proposed peak runoff rates. The following elements are required in utilizing the Rational 

Method: 

 

Q = C*i*A 

 

➢ C = Rational Method Runoff Coefficient obtained from the City of Reno Design Manual (unitless) 

➢ i = Average Rainfall Intensity obtained from the National Oceanic and Atmospheric Administration 

(NOAA) Atlas (inches/ hour) 

➢ A = Watershed area (acres) 

➢ Q = Peak runoff flow (cubic feet/second) 

 

Both the detention pond and outlet structure will be sized using the Rational Method during final design.  

 

1.3.1.  Time of Concentration (Tc) 

 

A maximum time of concentration was determined by utilizing the longest drainage flow path in the 

particular hydrologic basin. The time of concentration was calculated using the given formula: 

 

Ditch and gutter travel time was calculated using the following equation: 

 

)
60

1
(

V

D
tt =  

 

Where: 

tt = ditch and gutter flow time (minutes) 

D = distance of travel (feet) 

V = velocity (feet/second) 
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Rainfall intensities were derived from the National Oceanic and Atmospheric Administration (NOAA) 

Atlas. Time of concentration values were calculated using the Truckee Meadows Regional Drainage 

Manual and the Time Travel Velocity Figure. According to Washoe County’s design standards, the 

minimum time of concentration to be used in calculations is 10 minutes. For basins that have a time of 

concentration under 10 minutes, the minimum value of 10 minutes will be substituted. The time of 

concentration values for basins with times of concentration over 10 minutes were utilized with their 

calculated value. These values were applied to the Rational Method to estimate peak flows for both the 

proposed development and the parcel as it exists currently. A copy of the NOAA Atlas Point Precipitation 

Frequency Estimate and Time Travel Velocity Figure is provided in the Appendix. 

 

2. Existing Runoff Conditions 

 

2.1. Existing Runoff Patterns 

  

The proposed Falcon Ridge North site is an undeveloped 6.19-acre parcel with large amounts of desert 

grasses, weeds, and clay-like soil types. The site has been previuosly graded, and large soil stockpikles are 

located on-site. Runoff in this area typically sheet-flows northwest to southeast. 

 

2.2. Existing Storm Drain System 

 

The existing storm drain system includes a drainage channel that runs along the northern property line of 

the project site. This channel captures runoff from the north and northwest directions and conveys the flow 

easterly. There is an additional channel just south of the property line that conveys runoff easterly. 

 

2.3. Calculations 

 

The existing runoff rates were calculated utilizing the Rational Method. Rainfall intensities were 

determined to be 1.37-inches/hour and 3.44-inches/hour for the 5-year and 100-year storm events, 

respectively. 

 
Table 1: Existing Drainage Basins Hydrology 

AREA 

RUNOFF 

COEFFICIENT (C)  

RAINFALL   

INTENSITY                 

(i) 

AREA                

(A) 

PEAK RUNOFF 

RATE                

(Q)=CiA 

(UNITLESS) (INCHES/HR) 
(ACRES) 

(FT3/SEC) 

5-YEAR 100-YEAR 5-YEAR 100-YEAR 5-YEAR 100-YEAR 

EX-1 0.40 0.50 1.37 3.44 6.19 3.39 10.65 

CONTRIBUTING-1 0.40 0.50 1.37 3.44 11.18 6.13 19.23 

TOTAL= 17.37 9.52 29.88 

 C=0.40 (5-YEAR STORM, UNDEVELOPED AREA) 

C=0.50 (100-YEAR STORM, UNDEVELOPED AREA) 

 

As indicated in Table 1, approximately 9.52 and 29.88-cfs of peak runoff are generated with predeveloped 

conditions that will be routed through the site for the 5 and 100-year storm, respectively. Reference Figure 

2 in the Appendix for the existing drainage basin layout. 
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3. Proposed Runoff Conditions 

 

3.1. Proposed Runoff Patterns  

 

Storm drain pipes, catch basins, drainage swales, and curb and gutters will be utilized throughout the site 

to maintain proper drive-aisles and prevent flooding. The storm drain infrastructure will be publicly owned 

and maintained, while the detention ponds and outlet structures will be private. The storm drain system will 

convey runoff to the proposed detention ponds and existing drainage channel just south of the project’s 

property line. With final design, the detention ponds and their respective outlet structures will be designed 

to meter flows out at existing rates. The proposed detention basins can be seen in Figure 3 provided in the 

Appendix. 

 

3.2. Calculations  
 

The proposed conditions were analyzed similarly to the existing conditions. The project site was divided 

into 7 proposed detention basins that utilized the same rainfall intensities as the existing conditions. The 

C-Values for the basins were calculated using weighted averages of impervious concrete and asphalt, 

rooftops, and open space area types given in the Truckee Meadows Regional Drainage Manual. 

 

Table 2: Proposed Drainage Basins Hydrology 

AREA 

RUNOFF 

COEFFICIENT (C)  

RAINFALL   

INTENSITY                 

(i) 

AREA                

(A) 

PEAK RUNOFF 

RATE                

(Q)=CiA 

(UNITLESS) (INCHES/HR) 
(ACRES) 

(FT3/SEC) 

5-YEAR 100-YEAR 5-YEAR 100-YEAR 5-YEAR 100-YEAR 

PRO-1 0.70 0.75 1.37 3.44 2.95 2.83 7.61 

PRO-2 0.88 0.93 1.37 3.44 0.94 1.13 3.01 

PRO-3 0.88 0.93 1.37 3.44 1.25 1.51 4.00 

PRO-4 0.50 0.55 1.37 3.44 1.11 0.76 2.10 

PRO-5 0.85 0.90 1.37 3.44 0.05 0.06 0.15 

CONTRIBUTING-1 0.40 0.50 1.37 3.44 9.28 5.09 15.96 

CONTRIBUTING-2 0.40 0.50 1.37 3.44 1.90 1.04 3.27 

TOTAL= 17.48 12.41 36.10 

0.88 (C5-YEAR) & 0.93 (C100-YEAR) (APPROXIMATE VALUES FOR PAVED STREETS/ROOFING) 

 

As indicated in Table 2, approximately 12.41 and 36.10-cfs of peak runoff are generated onsite during the 

5 and 100-year storm events, respectively. The total area of the proposed basins is larger than the existing 

due to the entrance roadway directing flows on-site. 

 
3.3. Detention Pond Volume and Discharge 

 

The excess runoff volume will be captured by the proposed detention ponds. Runoff from the site will be 

restricted through the use of a detention structure that will be sized with final design. The detention 

summary can be seen in Table 3, showing the excess runoff produced. 
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Table 3: Detention Summary 

AREA 

RUNOFF 

COEFFICIENT (C)  

RAINFALL   

INTENSITY                 

(i) 

AREA                

(A) 

PEAK RUNOFF 

RATE                

(Q)=CiA 

(UNITLESS) (INCHES/HR) 
(ACRES) 

(FT3/SEC) 

5-YEAR 100-YEAR 5-YEAR 100-YEAR 5-YEAR 100-YEAR 

EXISTING 0.40 0.50 1.37 3.44 17.37 9.52 29.88 

PROPOSED VARIES VARIES 1.37 3.44 17.48 12.41 36.10 

TOTAL AREA/DIFFERENCE= 17.48 2.79 5.94 

  

 

As shown in Table 3 below, the increase in peak runoff rates are estimated to be 2.90 and 6.23-cfs for the 

5 and 100-year storm, respectively. 

 

Detention volume is calculated by multiplying the time of concentration by the peak flows of the proposed 

and existing conditions, and then finding the difference between the two. The detention volume required 

has been calculated to be approximately 3,564-cubic feet to capture the 100-year storm. Calculations and 

methodology to determine required storage volume is shown below. 

 

3.3.1. Detention Pond Volume Calculations 

 

100-year Required Volume Calculations: 
 

𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 =  𝑇𝑖𝑚𝑒 𝑜𝑓 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛, 𝑇𝑐 (𝐦𝐢𝐧) ∗ 𝑃𝑒𝑎𝑘 𝑅𝑢𝑛𝑜𝑓𝑓 𝑅𝑎𝑡𝑒 (𝒄𝒇𝒔) ∗ 60 𝒔𝒆𝒄/𝒎𝒊𝒏 

𝑬𝒙𝒊𝒔𝒕𝒊𝒏𝒈 = 𝟏𝟎. 𝟎𝟎 𝒎𝒊𝒏 ∗ 𝟐𝟗. 𝟖𝟖 𝒄𝒇𝒔 ∗ 𝟔𝟎 𝒔𝒆𝒄/ 𝐦𝐢𝐧 = 𝟏𝟕, 𝟗𝟐𝟖 𝒇𝒕𝟑  

𝑷𝒓𝒐𝒑𝒐𝒔𝒆𝒅 = 𝟏𝟎. 𝟎𝟎 𝒎𝒊𝒏 ∗ 𝟑𝟓. 𝟖𝟐 𝒄𝒇𝒔 ∗ 𝟔𝟎 𝒔𝒆𝒄/ 𝐦𝐢𝐧 = 𝟐𝟏, 𝟒𝟗𝟐 𝒇𝒕𝟑  

𝑻𝒐𝒕𝒂𝒍 𝑽𝒐𝒍𝒖𝒎𝒆 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 = 21,492 𝒇𝒕𝟑 −  17,928 𝒇𝒕𝟑 = 𝟑, 𝟓𝟔𝟒 𝒇𝒕𝟑  
 

Provided Volume Calculations: 
 

2,401 𝒇𝒕𝟐 (𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑃𝑜𝑛𝑑 𝐴𝑟𝑒𝑎) ∗  3 𝒇𝒕 (𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑒𝑝𝑡ℎ/𝑃𝑜𝑛𝑑) = 7,203 𝒇𝒕𝟑 

 

The initial estimations and detention pond design show that there is more than enough storage for the 

100-year storm event. With final design, the detention ponds will be adequately sized and allow for metered 

flow that matches historical rates.  

 
4.  Discussion/ Conclusions 

 

The proposed Falcon Ridge North project will be developed as a 52-lot subdivision. The proposed 

development will be graded to convey runoff primarily northwest to southeast as per existing runoff 

conditions. Runoff will be collected and conveyed to detention ponds that will be accurately sized to detain 

the increase in peak runoff volume from the 5 and 100-year storm events. The ponds will be equipped with 

outlets sized to restrict discharge to less than existing runoff rates. With the development of the Falcon 

Ridge North Development and required storm drain improvements, runoff discharge and management will 

be designed to remain below historic (predeveloped) flow rates and volumes. Therefore, no adverse effects 

are anticipated to the adjacent or downstream properties. 
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➢ TRAVEL TIME VELOCITY FIGURE (FIGURE 701) 

➢ NOAA ATLAS POINT PRECIPITATION FREQUENCY ESTIMATE  

➢ FEMA FIRM MAP #32031C3034G 

➢ FIGURE 1: VICINITY MAP 

➢ FIGURE 2: EXISTING DRAINAGE BASINS 

➢ FIGURE 3: PROPOSED DRAINAGE BASINS 

 



Part 630 
National Engineering Handbook

Time of ConcentrationChapter 15

15–8 (210–VI–NEH, May 2010)

Figure 15–4 Velocity versus slope for shallow concentrated flow

Flow type Depth 
(ft)

Manning’s n Velocity equation 
(ft/s)

Pavement and small upland gullies 0.2 0.025 V =20.328(s)0.5

Grassed waterways 0.4 0.050 V=16.135(s)0.5

Nearly bare and untilled (overland flow); and alluvial fans in western mountain 
regions

0.2 0.051 V=9.965(s)0.5

Cultivated straight row crops 0.2 0.058 V=8.762(s)0.5

Short-grass pasture 0.2 0.073 V=6.962(s)0.5

Minimum tillage cultivation, contour or strip-cropped, and woodlands 0.2 0.101 V=5.032(s)0.5

Forest with heavy ground litter and hay meadows 0.2 0.202 V=2.516(s)0.5

Table 15–3 Equations and assumptions developed from figure 15–4
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Sun Valley, Nevada, USA* 
Latitude: 39.5708°, Longitude: -119.7779° 

Elevation: 4572.52 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 1.08
(0.912‑1.24)

1.33
(1.13‑1.56)

1.80
(1.52‑2.11)

2.24
(1.88‑2.65)

2.99
(2.46‑3.59)

3.68
(2.93‑4.48)

4.51
(3.48‑5.57)

5.52
(4.09‑6.96)

7.18
(4.99‑9.35)

8.68
(5.78‑11.6)

10-min 0.816
(0.696‑0.942)

1.01
(0.864‑1.19)

1.37
(1.16‑1.61)

1.70
(1.44‑2.02)

2.27
(1.87‑2.73)

2.80
(2.23‑3.41)

3.44
(2.65‑4.24)

4.21
(3.11‑5.30)

5.46
(3.80‑7.12)

6.60
(4.40‑8.80)

15-min 0.676
(0.576‑0.780)

0.840
(0.712‑0.988)

1.13
(0.960‑1.34)

1.41
(1.19‑1.67)

1.88
(1.55‑2.26)

2.32
(1.84‑2.82)

2.84
(2.19‑3.50)

3.48
(2.58‑4.38)

4.51
(3.14‑5.88)

5.46
(3.64‑7.27)

30-min 0.456
(0.388‑0.526)

0.566
(0.480‑0.664)

0.762
(0.646‑0.898)

0.948
(0.802‑1.12)

1.26
(1.04‑1.52)

1.56
(1.24‑1.90)

1.91
(1.48‑2.36)

2.34
(1.73‑2.95)

3.04
(2.12‑3.96)

3.67
(2.45‑4.89)

60-min 0.282
(0.240‑0.325)

0.350
(0.297‑0.411)

0.471
(0.400‑0.556)

0.587
(0.496‑0.696)

0.783
(0.644‑0.939)

0.966
(0.769‑1.17)

1.18
(0.913‑1.46)

1.45
(1.07‑1.83)

1.88
(1.31‑2.45)

2.27
(1.52‑3.03)

2-hr 0.188
(0.166‑0.216)

0.232
(0.206‑0.268)

0.298
(0.262‑0.344)

0.356
(0.307‑0.410)

0.445
(0.373‑0.518)

0.525
(0.429‑0.620)

0.617
(0.490‑0.740)

0.744
(0.564‑0.922)

0.970
(0.696‑1.24)

1.18
(0.814‑1.53)

3-hr 0.149
(0.133‑0.168)

0.185
(0.167‑0.210)

0.232
(0.207‑0.264)

0.270
(0.239‑0.307)

0.324
(0.282‑0.371)

0.371
(0.316‑0.430)

0.428
(0.358‑0.504)

0.504
(0.411‑0.620)

0.652
(0.507‑0.832)

0.791
(0.592‑1.03)

6-hr 0.104
(0.094‑0.116)

0.130
(0.117‑0.146)

0.161
(0.145‑0.182)

0.185
(0.165‑0.209)

0.217
(0.190‑0.245)

0.240
(0.207‑0.274)

0.264
(0.225‑0.305)

0.293
(0.244‑0.343)

0.344
(0.280‑0.422)

0.401
(0.321‑0.521)

12-hr 0.067
(0.061‑0.075)

0.084
(0.076‑0.094)

0.106
(0.095‑0.118)

0.123
(0.110‑0.137)

0.145
(0.128‑0.164)

0.162
(0.141‑0.184)

0.179
(0.153‑0.207)

0.196
(0.165‑0.229)

0.220
(0.179‑0.262)

0.239
(0.190‑0.291)

24-hr 0.042
(0.038‑0.047)

0.052
(0.048‑0.059)

0.067
(0.060‑0.074)

0.078
(0.070‑0.087)

0.094
(0.084‑0.104)

0.106
(0.094‑0.119)

0.119
(0.105‑0.134)

0.133
(0.116‑0.150)

0.152
(0.130‑0.173)

0.167
(0.141‑0.192)

2-day 0.025
(0.022‑0.028)

0.031
(0.028‑0.035)

0.040
(0.036‑0.045)

0.047
(0.042‑0.052)

0.057
(0.050‑0.063)

0.064
(0.057‑0.072)

0.072
(0.063‑0.082)

0.081
(0.070‑0.093)

0.093
(0.078‑0.108)

0.102
(0.085‑0.121)

3-day 0.018
(0.016‑0.020)

0.023
(0.020‑0.025)

0.029
(0.026‑0.033)

0.034
(0.031‑0.038)

0.042
(0.037‑0.047)

0.048
(0.042‑0.054)

0.054
(0.047‑0.061)

0.061
(0.052‑0.069)

0.070
(0.059‑0.081)

0.078
(0.064‑0.091)

4-day 0.014
(0.013‑0.016)

0.018
(0.016‑0.021)

0.024
(0.021‑0.026)

0.028
(0.025‑0.031)

0.034
(0.030‑0.038)

0.039
(0.034‑0.044)

0.045
(0.039‑0.051)

0.050
(0.043‑0.058)

0.059
(0.049‑0.068)

0.065
(0.054‑0.077)

7-day 0.010
(0.009‑0.011)

0.012
(0.011‑0.014)

0.016
(0.014‑0.018)

0.019
(0.017‑0.022)

0.023
(0.020‑0.026)

0.027
(0.023‑0.030)

0.030
(0.026‑0.035)

0.034
(0.029‑0.039)

0.039
(0.033‑0.046)

0.044
(0.036‑0.052)

10-day 0.008
(0.007‑0.009)

0.010
(0.009‑0.011)

0.013
(0.011‑0.014)

0.015
(0.013‑0.017)

0.018
(0.016‑0.021)

0.021
(0.018‑0.024)

0.023
(0.020‑0.027)

0.026
(0.022‑0.030)

0.030
(0.025‑0.035)

0.033
(0.027‑0.039)

20-day 0.005
(0.004‑0.005)

0.006
(0.005‑0.007)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.011
(0.009‑0.012)

0.012
(0.011‑0.014)

0.014
(0.012‑0.016)

0.015
(0.013‑0.017)

0.017
(0.014‑0.020)

0.019
(0.016‑0.022)

30-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.006
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.011
(0.010‑0.013)

0.013
(0.011‑0.015)

0.014
(0.012‑0.016)

45-day 0.003
(0.002‑0.003)

0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

0.010
(0.008‑0.011)

0.010
(0.009‑0.012)

60-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.003)

0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.005‑0.007)

0.006
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.008
(0.007‑0.009)

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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