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Figure 4.4.1. Number of stations available for precipitation frequency analvsis across sub-hourly,
hourly and daily durations.
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Figure 4.4.2. Map of stations recording at I-day interval used in frequency analysis.
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PDS-based precipitation frequency estimates with 90% confidence intervals (in inn:hes}1

Average recurrence inferval (years)

Duration

1 [[ 2 | 5 | 10 | 25 | 50 I 100 i 200 i 500 [[ 1000

— 0.307 0.380 0.499 0.597 0.732 0.832 0.941 1.07 1.27 1.44
(0.247-0.375) || (0.305-0.464) || (0.400-0613) || (0.475-0.737) || (0.563-0.950) || (0.626-1.11) (0.686-1.30} (0.727-1.50) (0.824-1.84) (0.909-2.13)

— 0.435 0.538 0.706 0.845 1.04 1.18 1.33 1.52 1.80 2.04
(0.350-0.531) || (0.433-0858) || (0.566-0.868) || (0.673-1.04) {0.797-1.35) {0.887-1.57) (0.972-1.85) {1.03-2.13) {(1.17-2.61) {1.29-3.01)

15-min 0.511 0.633 0.831 0.995 1.22 1.39 1.57 1.79 2.11 2.39
(0.412-0.625) || (0.509-0.774) || (0.667-1.02) (0.792-1.23) (0.938-1.58) {1.04-1.84) {1.14-2.17) {1.21-2.50) {1.37-3.07) {1.52-3.54)

30-min 0.715 0.887 1.17 1.40 1.72 1.96 2.22 2.53 2.99 3.39
(0.576-0.873) || (0.714-1.09) (0.937-1.43) {1.12-1.73) {1.33-2.24) {1.48-2.61) {1.62-3.07) {1.72-3.54) (1.95-4.34) (2.14-5.01)

S0-min 0.918 1.14 1.51 1.81 2.23 2.54 2.87 3.27 3.87 4.38
(0.740-1.12) {0.919-1.40) {1.21-1.85) (1.44-2.24) {1.71-2.89) {1.91-3.37) (2.09-3.97) (2.22-4 58) {2.51-5.62) (2.77-6.48)

o 1.47 1.47 1.98 2.40 2.97 3.40 3.86 4.42 5.28 6.02
(0.946-1.41) {1.20-1.79) {1.60-2.41) (1.92-2.94) (2.30-3.83) (2.57-4.45) (2.84-5.31) (3.02-6.14) (3.45-7.59) (3.83-3.51)

i 1.35 1.71 2.30 2.79 3.46 3.95 4.49 5.15 6.15 7.02
{1.10-1.64) {1.39-2.07) (1.86-2.79) (2.24-3 40) (2.69-4.43) {3.01-5.19) (3.32-6.15) {3.53-7.10) {4.04-3.78) (4.49-10.2)

o 1.78 2.22 2.94 3.53 4.34 4.95 5.60 6.39 7.57 2.50
{1.46-2.14) {1.82-2.67) (2.40-3.54) (2.86-4.27) (3.40-5.52) (3.79-6.43) {4.15-7 58) (4.41-3.72) {5.00-10.7) (5.52-12.3)

12 2.35 2.85 3.67 4.35 5.20 5.98 6.73 7.59 8.87 9.94
{1.94-2.80) (2.35-3.40) (3.02-4.39) (3.55-5.23) (4.16-6.64) {4.60-7 68) (5.00-8 96) (5.28-10.3) (5.90-12.4) (6.43-14.1)

. 2.8 3.47 4.44 5.24 6.34 747 3.04 9.06 10.5 11.8
(2.40-3.41) (2.88-4.11) (3.67-5.27) (4.31-6.25) {5.02-7.90) (5.54-9.11) {6.01-10.6) (6.34-12.1) (7.06-14.8) (7.68-16.6)

>.day 3.27 3.99 547 6.15 7.50 8.50 9.58 10.9 12.8 14.4
(2.74-3.84) (3.34-4.69) {4.31-6.10) (5.09-7.29) (5.98-9.28) {6.63-10.7) (7.24-12.6) (7.65-14.4) (861-17.5) (9.46-20.1)

3-day 3.56 4.34 5.61 6.66 8.1 9.18 10.3 1.7 13.8 15.6
(3.00-4.17) (3.65-5.08) {4.69-6.59) (5.54-7.86) (6.50-9.99) (7.20-11.6) (7.85-13.5) (8.29-15.4) (9.35-18.8) {10.3-21.6)

4 day J.84 4.64 5.95 7.04 8.53 09.64 10.8 12.3 14.4 16.3
(3.24-4.48) (3.91-5.42) (4.99-6.97) (5.87-3.28) (6.86-10.5) (7.58-12.1) (8.25-14.1) (8.70-16.1) (9.78-19.5) {10.7-22.4)

7-day 4.60 5.43 6.80 7.93 9.49 10.7 11.9 13.4 15.5 17.4
(3.90-533) {4.61-6.30) (5.74-7.91) (6.65-9.27) (7.67-11.5) (3.41-13.2) (9.08-15.3) (9.53-17.4) {10.6-20.8) (11.5-23.6)

10-day h.32 6.18 7.58 8.74 10.3 1.5 12.8 14.3 16.4 18.1
(4.53-6.14) (5.25-7.14) (6.42-3.79) (7.36-10.2) (8.38-12.5) (9.13-14.2) (9.75-16.3) {10.2-18.4) (11.2-21.8) {12.1-24.5)
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Precipitation Atlases -2020

PD3-based precipitation frequency estimates with 90% confidence intervals (in inchesfhuur}1

Average recurrsnce interval (years)

Duration
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3.67

SN o 964 48)

4.55
(3.67-5.56)

599
(4.52-7.34)

719
(5.75-5.87)

8.83
(5.82-11.5)

10.1
(7.58-13.4)

11.4
(5.32-15.8)

13.0
(5.81-15.2)

15.4
(10.00-22.3)

17.4
(11.0-25.8)

2.60

10min |5 403 47)

J.22
(2.60-3.94)

4.24
(3.41-5.20)

h.09
(4.07-6.28)

6.26
(4.82-8.12)

112
(5.37.9.46)

3.06
(5.89-11.2)

9.18
(6.25-12.9)

10.8
(7.07-15.8)

12.3
(7.81-183)

(0.742-1.12)

i 2.04 2.53 3.33 3.99 4.91 5.59 6.32 7.20 .54 9.67
(1.65-2 49) (2.04-3.09) (2.65-4.09) (3.19-4.93) (3.75-6.36) (4.217.42) (4628.75) (4.89-10.1) (5.55-12.4) (6.12-14.3)

_— 1.43 1.77 2.34 2.31 3.46 3.04 4.46 5.08 6.01 6.31
(1.15-1.74) (1.43-2.17) (1.89-2 87) (2.25-3.47) (2.67-4.49) (2.975.23) (3.266.17) (3.45.7.12) (3.91-8.73) (4.31-10.1)

S0min 0.917 1.14 1.51 1.81 2.23 2.54 2.38 3.28 3.88 4.39
(0922-140) || (1.21-1.85) (1.45.2.24) (1.72-2.89) (1.92-3.38) (2.10-3.98) (2.23-4.60) (2.52.5.63) (2.78-6.50)

50 yr value = 2.54”

100 yr value = 2.88”




Precipitation Atlases -2020

Small Watershed Peak Flow Calculations

Rainfll Atlas Intensity Return  Areal Area2 Area3 Aread
(inches) Period (acres) (acres) (acres) (acres)
1 10 100 1000 |

NERCC Precip.net 1.6 16 160 1600 |
- NERCC Precip.net 19 19 1900

NOAA Atlas-14 2.54 S50yr 1.8 18 180 1800
NOAA Atlas-14 2.88 100yr 2 20 200 2000




Precipitation Atlases -2020

Results
Flow area 166.7656 |ft"2 «|X
Inputs Wetted perimeter 477766 ||ft  ~] X
Bottom width 10 x||Hydraulic radius 3.4904 ft v X
, - Velocity, v 11.3970 filsec «| | X
Side slope 1 (horiz./vert.) % X Flow Q 10005443 s <Ix
Side slope 2 (horiz./vert) 3 X||Velocity head, h, 20187 [ft ~| X
Manning roughness, n ? 003 x || Top width, T 458380 |ft ~| |X
T o o <llx Froude number, F 1.05 X
' __ Shear stress (tractive force), tau 21791 psf  w|X
Flow depth 5973 X||Implied design ? riprap size based on n 0.2111 ft v X
Bend Angle? (for riprap sizing)||g X Required bottom angular riprap size, D50, Maricopa County 1.5029 ft  »| |X
Stone specific gravity (2.65) |2 65 X Requ?red s?de slope 1 angular r?prap s?ze, D50, Mar?copa County 15842 ft  »| |X
Required side slope 2 angular riprap size, D50, Maricopa County 15842 ft  »| |X
Required angular riprap size, D30, per Maynord, Ruff, and Abt (1989)|1.7376 ft  ~| |X
Required angular riprap size, D30, per Searcy (1967) 0.8710 ft  ~| |X

Printable version (reload/refresh to restore)

A4

NERCC Precip.net

100 yr flow

100 yr depth......5.973ft




Results

Flow area 173.2420 X
Inputs Wetted perimeter 48.6620 ft o~ X
Bottom width | 10 | «|[Hydraulic radius 3.9600 .~ X
Side si FET———— Velocity, v 11.5479 fi'sec « | | X
ide slope onz./vert.

pe 1( ) 2 | X|[Flow, @ 2000 5014 cfs _ v]||X
Side slope 2 (horiz./vert.) E | x||Velocity head, h, 2.0726 ft v [X
Manning roughness, n ? |[;|_03 | x || Tep width, T 46.6/80 ([ft ~| [X
Froude number, F 1.06 X

Channel slope —
. 01 rise/run v | X Shear stress (tractive force), tau 22225 psf ~ |
Flow depth 6.113 X||[Implied design ? riprap size based on n 0.2111 ft v| X
Bend Angle? (for riprap sizing)| g w Required bottom angular riprap size, D50, Maricopa County 1.5430 f o~ X
Ernroies e B |2_65 | P Requ!red s?de slope 1 angular r!prap s?ze, D50, Mar?copa County 1.6265 ft o~ X
Required side slope 2 angular riprap size, D50, Maricopa County 1.6265 ft X
Required angular riprap size, D50, per Maynord, Ruff, and Abt (1989)|1.7853 ft X
Required angular riprap size, D50, per Searcy (1967) 0.8942 |ﬂ V| X

Printable version (reload/refresh to restore)

NOAA Atlas-14
100 yr flow
100 yr depth......6.113ft

SZ




Some Design Information
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FIGURE 2 - RAINFALL DISTRIBUTION CURVES

Using Precip Depths Atlases and developing hydrographs

In Larger Watersheds where the difference between the Atlases can be between
0.5 to 1 inches of depth....volumes for storage....pipes for systems...and all other

hydraulic structures will be larger for NERCC Precip Atlas compared to the NOAA
Atlas-14



