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1\\; PEAK FLOW /DISCHARGE

Discharge [L3/T]- Volume of water through a given cross-sectional area at a period

O of time
® Peak flow corresponds to maximum water levels reached during a rainfall event

Flood Timelapse

Mean flow velocity

Cross-sectional
area

O
vID@;:)th ! /
Wetted perimeter



https://www.youtube.com/watch?v=-F2K3xiH05A
https://www.youtube.com/watch?v=-F2K3xiH05A
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1\\5 RAINFALL FREQUENCY

4

J/

Frequency Exceedance
1 i PrObability
(Return Period) and probability (AEP) are

related

5-Year
10-Year*
®* Frequency (years) = 100 / Probability (%) 25.Y
e —— | -rear
Ex: 2-year =100 / 50% 50 -Year®

100-Year*
250 -Year
500-Year™*

~ For flood insurance purposes
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1\@ HYDROGRAPH _

®* Graph — Flow vs. Time

Rainfall and streamflow at Peachtree Creek, Dec. 24, 2002
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River Discharge (m3/s)

Effects Of Basin Scale On The Hydrograph:

1 km?2 Basin

/_\

10 km?2 Basin

P

100 km?2 Basin

Time

-
-

River discharge increases with basin area.
Rivers rise and fall more slowly in large

basins than in small basins.
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Effects Of Basin Slope and Shape On The Hydrograph:

100 km? Basin
Steeply sloped
elongate

100 km?2 Basin

100 km?2 Basin
gently sloped
equant

/

foa
-

Time

Hydrographs are more peaked and floods
more abrupt in narrow, steep basins than
in equant, gently sloping basins.
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Figure 1.2: Relationship Between Impervious Cover

and Surface Runoff
Source: Federal Interagency SRWG, 2000
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EI%TH-DURATION-FREQUENCY o/

* DDF curve
/\l .g. 12 hour, 100-year (AEP=1%), depth is 70 millimeters
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* IDF curves

e.q. 20 min, 5-year (AEP=20%), intensity is 5.5 in/hr

Q\ INTENSITY-DURATION-FREQUENCY
\
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Intensity

Duration (min)




sciswes for 8 chesging workd

In cooperation with the Texas Department of Transportation

Atlas of Depth-Duration Frequency
of Precipitation Annual
Maxima for Texas

.' N /C
* NOAA Atlas 1¢
* Texas DDF Atlas (online

* Other tools include:
EBDLKUP-2015 << Deprecated

Scientific Investigations Report 2004-5041
Q (TxDOT Implementation Report 5-1301-01-1)

U.S. Departmenat ot the lateror
U.S. Geologlcal Survey




DDF MAPS (DIRECT ACCESS)

O O O | < |Z| | ] | [ereland2.ce-ttu-edu/soﬂware/user_writte < | | th | | () | | O | +

|
On-Line Depth-Duration-Frequency Atlas for
Texas

Texas DDF Atlas Report SIR 2004-5041 (pdf)

Select Annual Recurrence Interval (ARI) and Storm Duration




Figure4 11

96°

+
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EXPLANATION Albers-equal area
— 1 — Line of equal precipitation depth, S jecti
in inches—variable contour interval. S | Standard parallel 1: 205

Standard parallel 2: 455
-+ B Latitude of origin: 23.0

+
&3 . ape

Base modified from U.S. Geological Survey digital data at 1:250,000 (2003)

projection parameters
Central meridian: -96.0

Figure 4. Depth of precipitation for 2-year storm for 15-minute duration in Texas.




The interface also has a link to the original document

| Q\QDF MAPS (DIRECT ACCESS)
\:

o O O | < |Z| | cleveland2.ce.ttu.edu/software | | h | | O |>

O

On-Line Depth-Duration-
Frequency Atlas for Texas

Texas DDF Atlas Report SIR 2004-5041 (pdf)

Select Annual Recurrence Interval (ARI) and Storm Duration






http://hdsc.nws.noaa.gov/hdsc/pfds/
http://hdsc.nws.noaa.gov/hdsc/pfds/

= hdsc.nws.noaa.gov/hdsc/pfds/

NOAA's National Weather Service

Cer
2

-

search [ © NWs @ All NOAA

General Info
Homepage
Current Projects
FAQ
Glossary

Precipitation
Frequency (PF)
PF Data Server
PF in GIS Format
PF Maps
Temporal Distr.
Time Series Data
PFDS Perform.
PF Documents

Probable Maximum
Precipitation (PMP)
PMP Documents

Miscellaneous
Publications
AEP Storm Analysis
Record Precipitation

- Updated data awvailable
Contact Us Ads .
Inquiries - . L ’ |:| Data update in progress

List-server

Precipitation Frequency Data Server (PFDS)

The Precipitation Frequency Data Server (PFDS) is a point-and-click interface developed to deliver NOAA
Atlas 14 precipitation frequency estimates and associated information. Upon clicking a state on the map
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General Info
Homepage
Current Projects
FAQ
Glossary

Precipitation
Frequency (PF)

PF Data Server
PF in GIS Format
PF Maps
Temporal Distr.
Time Series Data
PFDS Perform.
PF Documents

Probable Maximum
Precipitation (PMP)
PMP Documents

( Miscellaneous
Publications
AEP Storm Analysis
( Record Precipitation

Contact Us
Inquiries
List-server

Bl hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.htmlI?bkmrk=ok

FDS: Contiguous US

STIMATES: OK

PF Data Server Home - HDSC/OHD/NWS/NOAA

NOAA ATLAS 14 POINT PRECIPITATION FREQUEN

DATA DESCRIPTION

C] Units: Time series type: [annual maximum <

Data type: ( precipitation depth

SELECT LOCATION

1. Manually:

a) Enter location (decimal degrees, use "-" for S and W): latitude: I:I longitude: | I [ submit ]

b) Select station (click here for a list of stations used in frequency analysis for OK): [ select station

2. Use map:

vvatonga

~

< >

~

+

Bridge bort e,
4404

Hinton

(52

Albert

ort Cobb
Anadarko

Calumet

Cement IV

©)

Okarche

Edmond

El Reno
Okla

Mustang

Tuttle

(54

Norman

©)

Goldsby
354

Blanchard

Chickasha

3

Purcell

Ninnekah

Map

Stroud

Ey Chandler

)

Prague

McLoud

Shawnee

Tecumseh
Seminole

0]
7D

Asher
Wanette

a) Select location
(move crosshair or double click)
b) Click on station icon
((OJshow stations on map)

LOCATION INFORMATION:
Name: Oklahoma City, Oklahoma,
us*

Latitude: 35.4689°

Longitude: -97.5079°

Elevation: 1214 ft*




NOAA ATLAS 14

PF Data Server Home - HDSC/OHD/NWS/NOAA

PFDS: Contiguous US

AMS-based precipitation frequency estimates with 90% confidence intervals (in inches)’

Duration

Annual exceedance probability (1/years)

1/2

1/5

1/10

1/25

1/50

1/100

1/200

1/500

1/1000

5-min

0.457
(0.359-0.589)

0.596
(0.467-0.770)

0.706
(0.549-0.915)

0.857
(0.645-1.14)

0.976
(0.718-1.31)

1.10
(0.780-1.51)

1.23
(0.834-1.72)

1.40
(0.915-2.00)

1.53
(0.976-2.21)

0.669
(0.526-0.863)

0.873
(0.683-1.13)

1.03
(0.804-1.34)

1.25
(0.945-1.67)

1.43
(1.05-1.92)

1.61
(1.14-2.21)

1.79
(1.22-2.51)

2.05
(1.34-2.93)

2.25
(1.43-3.24)

15-min

0.816
(0.641-1.05)

1.06
(0.833-1.38)

1.26
(0.981-1.63)

1.53
(1.15-2.04)

1.74
(1.28-2.35)

1.96
(1.39-2.69)

2.19
(1.49-3.06)

2.50
(1.63-3.57)

2.74
(1.74-3.95)

30-min

1.19
(0.937-1.54)

1.56
(1.22-2.02)

1.86
(1.45-2.41)

2.26
(1.70-3.01)

2.58
(1.89-3.47)

2.90
(2.06-3.98)

3.24
(2.21-4.54)

3.71
(2.42-5.29)

4.07
(2.58-5.87)

60-min

1.57
(1.24-2.03)

2.08
(1.62-2.68)

2.48
(1.93-3.21)

3.05
(2.30-4.07)

3.50
(2.58-4.72)

3.98
(2.82-5.46)

4.47
(3.05-6.27)

5.16
(3.38-7.39)

5.71
(3.63-8.23)

2-hr

1.95
(1.55-2.49)

2.59
(2.05-3.30)

3.10
(2.44-3.97)

3.83
(2.93-5.08)

4.43
(3.29-5.92)

5.05
(3.63-6.88)

5.70
(3.93-7.94)

6.62
(4.38-9.41)

7.35
(4.72-10.5)

3-hr

2.18
(1.74-2.76)

2.89
(2.30-3.67)

3.48
(2.76-4.43)

4.33
(3.34-5.72)

5.03
(3.77-6.70)

5.77
(4.17-7.84)

6.56
(4.55-9.10)

7.67
(5.11-10.9)

8.56
(5.53-12.2)

6-hr

2.59
(2.09-3.24)

3.41
(2.75-4.27)

4.11
(3.29-5.17)

5.15
(4.03-6.76)

6.02
(4.58-7.97)

6.96
(5.10-9.39)

7.97
(5.60-11.0)

9.42
(6.35-13.3)

10.6
(6.91-15.0)

12-hr

3.02
(2.47-3.73)

3.92
(3.20-4.85)

4.71
(3.82-5.86)

5.91
(4.68-7.71)

6.93
(5.34-9.11)

8.05
(5.97-10.8)

9.27
(6.58-12.7)

11.0
(7.51-15.5)

12.5
(8.22-17.5)

24-hr

3.47
(2.87-4.23)

4.47
(3.69-5.47)

5.36
(4.40-6.58)

6.72
(5.39-8.68)

7.88
(6.14-10.3)

9.16
(6.88-12.2)

10.6
(7.58-14.4)

12.6
(8.67-17.5)

14.3
(9.49-19.9)

2-day

3.94
(3.30-4.75)

5.10
(4.26-6.16)

6.12
(5.08-7.42)

7.65
(6.20-9.75)

8.95
(7.05-11.5)

10.4
(7.87-13.6)

11.9
(8.65-16.1)

14.2
(9.85-19.5)

16.0
(10.8-22.2)

3-day

4.29
(3.62-5.13)

5.52
(4.64-6.62)

6.60
(5.51-7.94)

8.21
(6.69-10.4)

9.56
(7.58-12.2)

11.0
(8.42-14.4)

12.6
(9.23-16.9)

14.9
(10.5-20.5)

16.8
(11.4-23.3)

4-day

4.58
(3.88-5.45)

5.88
(4.96-7.01)

7.00
(5.87-8.38)

8.65
(7.08-10.9)

10.0
(7.99-12.7)

11.5
(8.84-15.0)

13.2
(9.64-17.6)

15.5
(10.9-21.2)

17.4
(11.8-23.9)

7-day

5.32
(4.56-6.27)

6.80
(5.81-8.04)

8.03
(6.81-9.52)

9.78
(8.04-12.1)

11.2
(8.98-14.0)

12.7
(9.81-16.3)

14.3
(10.6-18.9)

16.6
(11.7-22.5)

18.4
(12.6-25.2)

10-day

5.97
(5.15-6.99)

7.57
(6.50-8.89)

8.86
(7.56-10.4)

10.7
(8.80-13.1)

12.1
(9.74-15.0)

13.6
(10.5-17.3)

15.2
(11.2-19.9)

17.4
(12.3-23.4)

19.1
(13.2-26.0)

20-day

7.77
(6.78-8.98)

9.59
(8.34-11.1)

11.0
(9.50-12.8)

12.9
(10.7-15.5)

14.4
(11.7-17.6)

15.9
(12.4-19.9)

17.4
(13.0-22.5)

19.4
(13.9-25.9)

21.0
(14.7-28.5)

30-day

9.23
(8.12-10.6)

11.3
(9.87-13.0)

12.8
(11.2-14.8)

14.9
(12.5-17.7)

16.4
(13.4-19.9)

18.0
(14.2-22.4)

19.5
(14.7-25.1)

21.6
(15.6-28.6)

23.2
(16.3-31.3)

45-day

1.1
(9.79-12.6)

13.5
(11.9-15.4)

15.3
(13.4-17.5)

17.6
(14.9-20.8)

19.4
(15.9-23.3)

21.1
(16.7-26.1)

22.8
(17.2-29.0)

25.0
(18.1-32.9)

26.6
(18.8-35.7)

60-day

12.6
(11.2-14.2)

15.4
(13.7-17.5)

17.5
(15.5-20.0)

20.2
(17.1-23.7)

22.2
(18.3-26.5)

24.1
(19.2-29.6)

26.0
(19.7-32.9)

28.3
(20.6-37.1)

30.1
(21.3-40.2)

L Prec:|p|tat|on frequency (PF) estlmates in this table are based on frequency analysis of annual maxima series (AMS)
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1 AFEP,COUNTY — ﬁ $O P\

where [ is the intensity in inches per hour, 7. is the tllllgﬁct)llc -entration in minutes,

B is a scaling value, D is an offset, and E is dnseepaﬁent

® The intensity estimates are based > the dep’rhs in the DDF Atlas

P‘ Suitable for Texas Only
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SCS RAINFALL TYPE CURVES

1\@ * The 24-hour precipitation depth of desired frequency is
specified (DDF Atlas), the SCS type curve is rescaled

(multiplied by the known number) to get the time
distribution.
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RAINFALL DISTRIBUTIONS

SCS 24-hour Rainfall Distribution (from Chow, Maidment, Mays, 1988 pg. 461)
Pt/P24
Type-l1A Type-Il Type-Illl




RAINFALL DISTRIBUTIONS




n (or 6

mass curve.

et ,
.Get the incre aled mass curve to develop
the design hyetograp . J— Q

A,




infall (10.01 in)
umulative rainfall




* Look up 24-hour,25-year depth for Harris County in the
Atlas.

K EXAMPLE: GENERATE SCS DESIGN STORM

54 Atlas of Depth- Duration Frequency of Precipitation Annual Maxima for Texas

g5~

0 2550 100 MILES

o S0 100 200 KILOMETERS

P ~ 10 inches

EXPLANATIONN
—— 3 — Line of equal precipitation depih,
in inches——variahle comour interval

Baysn modified from U5, Geclogical Ssrvey digital dao ac 1-250

Figure 47. Depth of pracipitation for 25-year storm for 1-day duration in Texas.




AMPLE: SCS DESIGN STORM

\ / DDF Atlas

Cumulative
Fraction

SCS Tabulation

Cumulative
Precipitation

Incremental
Precipitation

Pt (in)

i

0.00

0.00

0.10

0.10

0.20

0.10

0.32

0.12

0.43

0.12

0.58

0.15

0.72

0.15

0.89

0.17

1.15

0.26

0
1
2
3
4
5
6
7
8
9

1.48

0.33

1.89

0.41

2.50

0.61

5.01

2.50

7.52

2.51

8.12

0.60

8.49

0.38

8.87

0.38

9.05

0.18

9.22

0.18

9.40

0.18

9.58

0.18

9.69

0.11

9.79

0.11

9.90

0.11

10.00

0.11

Precipitation (in)

0

T

1

T

T T T T T T T T T T T T T T T T T

2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19
Time (hours)

20

T T T

21 22 23

24
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ZUSGS C

In cooperation with the Texas Department of Transportation

Empirical, Dimensionless, Cumulative-
Rainfall Hyetographs Developed From
1959-86 Storm Data for Selected

Small Watersheds in Texas

Scientific Investigations Report 2004-5075
(TxDOT Research Report 0—-4194-3)

U.S. Depariment of the Interior
U.S. Geological Survey
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TEXAS EMPIRICAL HYETOGRAPHS
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EXAMPLE: TEXAS EMPIRICAL HYETOGRAPHS

2.6 inches v

1.3 inches

1 fourth-quartile

storms comblined
(trimmed angd smoothed data group)

| | 1 I R R B
a0 B0 70 g0 90 100

Bieel CF STORM pRiiey M




Duration ==

Probably easier to use the tabulation

e SIR-2004-5075

Fraction Time

Depth (inches)
-
ul
o
o

0.500 1.000 1.500 2.000 2.500 3.000
Time (hours)




® Tool returns ¢ >ment (infended for

copy-paste into HEC-HN
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® |Infiltratio
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Table 3.1 Applications of the Recommended Hydrologic Methods

Modified
Rational

Snyder’s
Unit

Hydrograph

ISWM Water
Quality
Volume

Calculation

Water Quality Protection
- Volume (WQ,)

Streambank Protection
Volume (SP,)

Flood Mitigation
Discharge (Q,)

Storage Facilities

Outlet Structures

' Gutter Flow and Inlets

Storm Drain Pipes

Culverts

~ Bridges

Small Ditches

Open Channels

Energy Dissipation




' Table 3.2 Constraints on Using Recommended Hydrologic Methods

Method Size Limitations’ Comments

Method can be used for estimating peak flows and

Rational 0 - 100 acres the design of small site or subdivision storm sewer
systems.
I
' Modified Rational? 0 — 200 acres Method can be used for estimating runoff volumes

| for storage design.

Any Size Method can be used for estimating peak flows and

- 3
Unit Hydrograph (SCS) hydrographs for all design applications.

Unit Hydrograph Method can be used for estimating peak flows and
4 1 acre and larger - =2 g
(Snyder's) hydrographs for all design applications.

TXDOT Regression 2 Method can be used for estimating peak flows for
3 10 to 100 mi : e
Equations rural design applications.

USGS Regression 2 Method can be used for estimating peak flows for
z 3-40 mi : R <
Equations urban design applications.

- ISWM Water Quality

Protection Volume

. Calculation

" Size limitation refers to the drainage basin for the stormwater management facility (e.g., culvert, inlet).

?Where the Modified Rational Method is used for conceptualizing, the engineer is cautioned that the method could
underestimate the storage volume.

* This refers to SCS routing methodelogy included in many readily available programs (such as HEC-HMS or HEC-
1) that utilize this methodology.

* This refers to the Snyders methodology included in many readily available programs (such as HEC-HMS or

. HEC-1) that utilize this methodology.

Limits set for each Method can be used for calculating the Water
Structural Control Quality Protection Volume (WQ.,).

|
\
|
|







*Q, = CiA

where

Q,= peak runoff [L3/T]

C = a dimensionless coefficient
= rainfall intensity [L/T]

jJinage area [L?]



RATIONAL METHOD - C

TABLE 7—10 Runofl Coclficients for the Rational Method

Ramnge of
Description of Arca Runoff Cocfficients

Bursiness

Tow nrown D_F0=-0. 55

HNazhbostyood P_S50=-0. 70 O

Residential

Smele-famaly 0300 50 O3

Maltinmie:. delached 30—-£}.5:) ). 50

Mlaltiunits, ALached LR e 0. 70

Residensial ( suburban) 25— 035
L SO0 0, &

Ligla 0. S0 S LG5
Heawy 0. 60=01. 90 (LT3
Farke, cometeries 0. 10=0.25 .20
Playeroumls 0, 1)-.35 .50
Rail=oad yand 0. 135 . 5h
127 mapararvied 0. 1 0. 33 e |

It is ofien desirable 10 develop a congesale rusedT co@Micient bBated om Lthe percentape ol different (ypos of siar-
face im the draimpe mrea This procedore oflen i€ apprlicd woypical “sample” bleck os o godde o seleciion of rea-
gamnalle vobuax af the coelfizivm (e nn entire arcn. Coeffigies s with resgeas] w0 susfoee typse currently in ups are
IRznaal Balany.




Q, = CiA
® Rainfall intensity (I) = total amount of rain (rainfall depth)

falling over a given time of concentration [L/T]



t= drainage area time

%




100 MILES
l

|
200 KILOMETERS

EXPLANATION ] Albers-aqual orea
— ] —— Line of egual precipitation depth, . PrOjeciion paramelers
in inches—variable contour interval. Comtral meidisn: 2.1
Standand parallel |: 205
Standand parallel 2= 45,5
Latitude of origin: el )]

HBase modified from LS. Geological Servey digitnl dotn at 12500080 (20035

Figure 39. Depth of precipitation for 10-year storm for 7-day duraton in Texas.

nitéd States Geological Service Report (USGS), Asquith (1988)
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I. = Iﬂl’ + I{:h

L

Equation 4-13,
Where:

tm, = overland flow time

tc:n = channel flow time

* Applicable tc

® area: 0.25 sq. mi. to 150 sc

® main channel slopes: 0.002 to 0.02 (f'r/f'r)

®* main channel lengths: 1 to 50 miles

(Roussel et al. 2005)

%



407 ~—0.235
cr,, = K(L xN) S
@ Equation 4-14,
Where:
i‘m_ = overland flow time of concentration, in Mminutes

K. = a units conversion coefficient, in which K = 0.828 for traditional units and K = 1.44
for S| units

L = the overland-flow length, in feet or meters as dictated by K

N = a dimensionless retardance coefficient

S = the dimensionless slope of terrain conveying the overland flow

Table 4-5: Kerby Equation Retardance Coefficient Values

Generalized terrain description Dimensionless retardance coefficient (M)
Pawvement 0.02
Smoath, bare, packed sail 010
FPoor grass, cultivated row crops, or moderately rough packed surfaces 0.20
FPasture, average grass 0.40
Deciduous forest 0.60
Dense grass, coniferous forest, or deciduous forest with deep litter 0.80




0.770 —0.385
t,= KL”''°S

Equation 4-15.
Where:

topn = the time of concentration, in Minutes

K = a units conversion coefficient, in which K = 0.0078 for traditional units and K =
0.0195 for S| units

L = the channel flow length, in feet or meters as dictated by K

S = the dimensionless main-channel slope




r:: — sh+r5c+rch

Equation 4-16.
Where:

tsh = sheet flow travel time
tsﬂ = shallow concentrated flow travel time

tﬂh = channel flow travel time

®* majority overland flow

so timing of the peak flow is not significantly affected by the contribution flow routed

rough underground storm drain

ystems.)
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Equation 4-17.
Where:

., = sheet flow travel time (hr.)
n,, = overland flow roughness coefficient (provided in Table 4-6)
L, = sheet flow length (ft) (300 ft. maximum)

P, = 2-year, 24-h rainfall depth (in.) (provided in the TxDOT 5-1301-01-1)

S, = sheet flow slope (ft/ft)
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Equation 4-18.

Where:

.. = shallow concentrated flow time (hr.)

L .. = shallow concentrated flow length (ft)

K =16.13 for unpaved surface, 20.32 for paved surface

S, = shallow concentrated flow slope (ft/ft)




t — <h +t5l:+tl:f'.|'

i

1.49
rn

t, = Lch/[(BEDD

Equation 4-19.

E%Sch% ]]

Where:

t.n, = channel flow time (hr.)

L ., = channel flow length (ft)

S, = channel flow slope (ft/ft)

c

n = Manning's roughness coefficient
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Z100C Channel Slope Calculation
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Z100C Watershed Length = 26,770 ft (5.07 mi)
75% of Watershed Length = 20,077 ft (3.80 mi)

Elevation at 10% of Watershed Length = 186 ft
Elevation at 85% of Watershed Length = 160 ft
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380 mi
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® Find tc to calculate intensity
® Plug and chug

t. =1, +1, t. =0, +L_ .+,

O Ll
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® Other states have their OWN (Different) equations!
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EXAS REGRESSION EQ.

O, — Ps? x 101 7@ ba')

Equation 4-12.
Where:

Q- = peak discharge of recurrence interval T years (cfs)

P = mean annual precipitation in inches from Figure 4-6
S = dimensionless main channel slope

= = OmegaEM from Figure 4-5

A = contributing drainage area {miz}

| = a power determined by iterative PRESS-minimization for the recurrence interval

a, b, c, d, e = regression coefficients specific for the recurrence interval




Table 4-4: Regression Equations

Adj. R-
Regression Equations RSE squared AIC statistic PRESS statistic
1.398 _0.270 [D.776€>+ 5098 — 50.30.4 0%
Q2 = P S e ] U 0.29 0.84 273 o4 .6
1.308 _0.372 [D.8856>+ 16.62 — 15.32.4 7]
QS = P S e ] U 0.26 0.88 122 491
—. 0285
_1.203 _0.403 [0.0186r+ 13.62— 11.974 ] - - a6 e
O,, = P75 x 10
1.140 _0.446 [0.9456+ 11.79 — 9.8104 ]
— - " " : T 0.26 0.89 140 49.5
O, = P"17s%% 10
—0 0424
_1.105 0.476 [0.961€r+ 11.17 — 8.9974 ] 028 a7 poo e
O = P78 %10
1.071 0.507 0.969€r+ 10.82 — 8.448.4 %7
" SU' [ " " e ] 0.30 0.86 320 o4, .8

Oi00 = P < 10
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Source: Texas Water Development Board.




t-m...u -nm!‘

o L

>

-

-n..nll -lIEZI; [_O.lel |
a—‘:z— - =

""‘é oo
~ .(r ; 2 &
b N N by :

'

.__’i -‘--l;’Ar-;Nr. '! . '-’ —
-"" 1 = . J - e
8500 im -mn MI,,m.Jml -!Il'él_ j| G&FT g
4 - 1 ' : ornn W ,' J -
- 2 - » i - L - -
bl * ; ‘.' S « ~ 0 -~ 4 w—- 2 B - I.;‘ d : P
- .‘ . o ) P F / . - - J “.
| fi Do%o [N || I o147 BRI o 30]

7—

—_— -
-

1
J I:A,'"

!

___|_

]
|
n

Pes? x 1(;--“"”“-'-"**I ]













he time of concentrc







\DEPTH FOR 60-MINUTE, 50% CHANCE STORM IN BEXA
COUNTY, TEXAS.

/ DF Atlas or EBBHCUP-2015-NOAA Atlas 14

]
O EXXECEGEE @ EsDLKUP-2015v21 Q- 2+
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Rainfall Intensity-Duration-Frequency Coefficients for Texas

Based on United States Geological Survey (USGS) Scientific Investigations Report 2004—5041
"Atlas of Depth-Duration Freguency of Precipitation Annual Maxima for Texas"”

1. Select English or 51 Units

50% 20% 10% a% 2% 1%
[2-year) [5-year) [10-year) | [25-year) | [(S50-year]) | [(100-year)

2. Select or Enter a County 0.8075 0.7943 0.7893
| @56 | 1073 10.41 11.01

3. Enter a Time of Conc.
9 Select Units

10

11

12 I {Spreadshest Release Date: August 31, 2015; data table reshaflfle by Asgaith July 14, 20016]
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® Drop inlets
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