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wvater Design Manual

Purpose is “to provide guidance to
design engineers, hydrologists, water
quality specialists, and others

2 — Hydrology

B rainage System

Design of Culverts

involved in the management of
stormwater runoff.”

5 — Open Channels

/ — Energy Dissipators
8 — Stormwater Best Management Practices

9 — Erosion and Sediment Control
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® Undersizing could cause flooding

— Oversizing Increases costs

e environment

ation errors can result in wrong facility sizes:

to runoff and developing hydrographs

ph is then used to design stormwater facilities

ce on estimating how much of a storm’s

'

Lxample Hydrogaph
— T 1 - —
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ed with return periods
an exceedance probability of 1%

d retention facilities need to manage the 2-, 10-, and 100-

orms Omaha’s Current 24-Hour Design Storms

Return Period 24-Hour 24-Hour
Storm pipes and inlets: 10-year storm Depth(in) | Intensity
(in/hr)

2-year 0.125

® Cross drainage (under roadways): o — v
50-year storm 10-year 4.6 0.192
25-year 5.3 0.221

50-year 6.0 0.250

100-year 6.7 0.279
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15 14 (2013)

TECHNICAL PAPER NO. 40

RAINFALL FREQUENCY ATLAS OF THE UNITED STATES

for Durations from 30 Minutes to 24 Hours and
Return Periods from 1 to 100 Years

Paper No. 40 (1961)

NOAA Atlas 14

Precipitation-Frequency Atlas
of the United States

Volume 8 Version 2.0: Midwestern States
(Colorado, lowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North
Dakota, Oklahoma, South Dakota,
Wisconsin)
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e United States for Durations from 30 Minutes to 24
ods from 1 ro 700 Years (Hershfield, 1961)

s Technical Paper No. 49

len-Day Precipitation for Return Periods of 2 to 100 Years in the
ontiguous United States (Miller, 1964)

NOAA Technical Memorandum NWS HYDRO-35

* Five- to 60-Minute Precipitation Frequency for the Eastern and Central United
States (Frederick et al., 1977)
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e precipitation data

data set record Iengths:

159 years
— 19 to 69 years
ourly data — 19 to 43 years

olume 8 (Midwest) used over 400 rain gauge data sets in Nebraska
® Data are available from NOAA's Precipitation Frequency Data Server

® Can be generated for specific NE stations, by lat/lon, or by address
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(24-hr duration)

Comparison of Precipitation Depths

Return Period Tech Paper Atlas 14 /L
No. 40 (Eppley Airfield)

2-year 3.0in 2.97in /./’i

S
5-year 3.9in 3.64 in 6 ;.;

10-year 4.6in 4.30in .
25-year 5.3in 5.34in
50-year 6.0in 6.26 in

100-year 6.7 in 7.28 in

Precipitation Depth (in)
D

——0ld Depth (in)

—8—New Depth (in)

0 20 40 60 80 100 120
Average Recurrence Interval (years)
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ribution

escribes how rain occurs over time
specifies use of SCS Type Il distribution

pe Il distribution with Atlas 14 rain data could lead to errors

ebraska NRCS is working on a supplement to the

Engineering Field Handbook, Chapter 2 (Estimating

Runoff and Peak Discharges) 2 [

Volume 8
Temporal Distribution Areas
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B WinTR-55 Main Window
File Options ProjectData GlobalData Run  Help

=|d|S| @ Ty | el5lnf ] mh| 7
WinTR-55 Small Watershed Hydrology

— Project |dentification Data

IJger I State: I Mebraska

Project: I County: IDGUGLAS MSE3

Ewecution Date:

Subtitle: |

® User-defined distributions also possible

® e.g., Innovyze provides a .xpx file for download

Also WinTR-20, EFH-2, HydroCAD, maybe others

E?(T' Custom Rainfall Distnbution

me Software

— O >

Custom Rainfall Distribution

Local Distribution(s):

| MSE3

j Bename | Delete

—MSEZ:
Time Increment (hr): 1

24-hr Rainfall Points

# Points 241

0.98340  0.58424 | 0.585006
0.28740 | 0.583814 | 0.583380
0.92020 | 0.9%155 | 0.99217
0.99352  0.55446  0.9245%
0.9%644  0.5%6858 | 0.95731
0.9%347 | 0.9%8381 | 0.95%14
l.il}l}i}l}l}

4

0.98586 0.98664 | ~
0.98956  0.99024
0.99277 | 0.99335
0.99549 | 0.99597 |—
0.99771 | 0.99810
0.99945  0.99973

Bi

f?l Help | Plat Dane |

Source: WinTR-55
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/ Hydraflow

Custom Design Storm -- C\Users\kochanm\Documents\MSE-3 Distribution
= E

Storm Data

ust be created to e |

» 0.0003

‘ CDS file: ChUsers\kochanm\Documents\MSE-3

Time Interval (min} = |B v |

ution pe

0.0M5
0.0019

ate will describe the step-by- w0tz

E!
E

-E-E-B-B-

3
\
\

0.0027
0.0031 g

ocess for creating the custom - R T EEEET A
istribution

°N 5383

LLELTE]

Apphy Style

Exit

®* May look into providing a spreadsheet for
download
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ative Distributions

are Unit Curves

® Curves are similar
and will result in
similar hydrograph

shapes

——NRCS MSE3

——5CS Type I

0.2

0.1

0.0
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Duration (Hours)
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t Flows/Volumes?

Il to Atlas 14/MSE3 (10-yr & 100-yr events)

ent down, but 100-yr depth went up
ainfall distributions are very similar

ults are dependent on individual variables, but generally we found:

® 10-yr storm: slight decrease in peak flows and runoff volumes

® 100-yr storm: higher peak flows and runoff volumes
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ydrology

ion has been removed

» much better tools available now

ethod has been removed (graphical/tabular estimation

ethod was developed specifically for SCS rainfall distributions

® Travel time for sheet flow — equation/approach updated.

® Previous equation embedded assumptions that were valid for only a limited range

of precipitation intensities
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ing information per current design trends,

al requirements to facilitate design review
urrently focuses on manual/hand calculations

ny designers use computer programs

Adding example storage facility design using AutoCAD Civil 3D with
Hydraflow Hydrographs Extension

o Enhancing instructions for outlet structure design and drawdown curves

2 Engineers must use appropriate judgment
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rmation and exhibits to include for design
ilities, such as:

comparing pre-development flows at the downstream study
st-developed routed flows through the detention basin or BMP

sizing tables/graphs/drawings

Contributing drainage area exhibits

® Outlet control structure detail drawings

® Plan view and section view of detention riser structure

® Drawdown curves
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Pond Report

2

Pond Mo. 1 - example pond
Pond Data

Stage | Storage Table
Stage (R} [Elinticn [#}

Fydrafirw Hycrographs Extensian for Autodes k@ Chil 308 oy Autodesk, inc. w2l

Cantaura Lsar-datinad comioar amas. Conic method usad Tof woluma calcuation, Bsgining Elwation = 100.00 &

Eriday, G2 (7 2028

Ireer, Starag {cult)
o

Cantous arus {agit Tedal storags (cuf)

122 il 22 45,141 48,141

200 200 43,550 32 280 77401

300 +03.00 &7 36 45,746 123,117

4.0 He0n 5,340 56,398 170,515

500 5N 66500 5,666 255,160
Culvert | Orifice Structures Wair Structures

[2] Bl  [€] [PriRse) (Al B & [P

Risa (in) = 3600 Inaciwe  Inacive  Inacive Crest Lan {ft} = 36.00 .00 1200 1000
Bpan [in) = 3500 0,00 [ ooe Crast EL {f] = 103,50 10001 10250 104 50
Mo, Barrels =1 1 5 ° Weis Caeff. =31 105 280 333
Brvent BL () = 850 000 .00 (L] Weir Type =1 45 degd Broad Cipl
Langh [y = 2000 .00 .00 LT Mult-Stage = Yes Yoz Yoz Ho
Blope %) = 08 .00 .00 nia
N-Valus = m3 .03 o013 na
Drifice Coafl, = 08 060 060 LED Exfil lirthr) = DOOD g Wt araa)
Mbyrkti-Stage = nla ¥o5 M ho T Elew ift) = koo

My N (R G Gt L T R R (0 O W (s nan] R R COREREAS [ 40 SRR (5]

Sitnge (1) Stage [ Discharge Blew ()
500 10500
a.00 /"/ 104.00

__,.-"""' L—
am / 0300
200 / 10200
100 ( 10100
000 0000
om 8,00 1600 24,00 3200 4000 48,00 56,00 64,00 TEO0 000
Tatal Dischargs {ots)

Hydrograph Report

pdrographs Extension for Cril 306 by Aulodesk, Inc w228

Enday, 027 712026

Hyd. No. 3
=no description=
Hydragraph type = Resarvoir Peak discharge = 41.97 cfs
Storm frequency = 10 yrs Time to paak = 1250 hrs
Time interval = Z2min Hyd. volume = 484,766 cuft
Inflow hyd. No. = 2 - post undetained Max. Elevation = 10361 ft
Reservair nama = example pond Max. Storage = 157,785 cuft
Enorage indcadon melhod used.
=no description>
et Hyd. No, 3 - 10 Yiar Q (ofs)
B0.00 L ED.OO
TO.00 I 70.00
E0.00 &0.00
5S0.00 50.00
A0.00 A0.00
30.00 \ 30.00
20,00 \ 20.00
10,00 10,00
\""h
\\'%-—_
.00 0.00
[t} 4 ] 12 16 20 24 28 a2 i}
Tima [hes)
——— Hyd No. 3 —— Hyd No. 2 [T Total storage wsed = 157,786 cuft
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m elevations
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Source: Georgia Stormwater Management manual
technical handbook — Vol 2 p.504
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Diry detention pond
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Hyd. Ha. 3= 100 Year
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tormwater Best Management Practices)
pter 9 (Erosion and Sediment Control)

® Minor corrections, reference updates

> Keep an eye out for an opportunity to commenton

the updates. Will be posted on City’s website.

» QU eStiOnS? ContaCt Selma KeSS|er, Miller Park outfall to Pershing Basin

Selma.Kessler@CityofOmaha.org
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Questions?



