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FDM 13-10 Attachment 1.1 Flood Design Frequency Selection Chart Iy

Flood Design Frequency Selection Chart

Design Frequency - Years

Drainage
Structures
Rural Class Urban Class
STH/CTH (1) STH/CTH STH Urban Urban
T1,T2,T3,T4,T5,T6 (2) (3) Streets 1, Expressways &
T7 2,3,4,5, Freeways 1, 2, 3
See FDM 13-10-1, discussion of Major Drainage Structures Bridges & Box
Culverts
50 50 50 50 50 Underpass
Storm Sewers
25 50 50 50 50 Main or Primary
Ci =101 |c:i:::
25 25 50 50 50 Cross Drain Pipe
Culverts
25 25 25 75 75 Side Drain Pipe
Culverts
25 25 25 25 25 Side Ditches and
Channels
X X 25 X 25 Median Ditches
and Channels
X X X 10 (4) 25 Urban Gutters,
Check Inlets and Storm
25Yr. Sewers

(1) All state trunk highways with design ADT under 1500 and all county trunk highways with
design ADT under 4000.

(2) All state trunk highways with design ADT of 1500-7000 and all county trunk highways with
design ADT over 4000.

(3) All state trunk highways with design ADT of over 7000.

(4)  See FDM 13-25-20
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FDM 13-10 Attachment 5.2 Runoff Coefficients (C), Rational Formula; and Runoff Coefficients for Specific Land Uses

%
Detail A - Runoff Coefficients (C), Rational Formula
Hydrologic Soil Group
Percent
Land Use Impervious
Area
A B c D
Slope Range Percent Slope Range Percent Slope Range Percent Slope Range Percent
0-2 2-6 | 6&over | 0-2 2-6 | 6&over | 0-2 2-6 | 6&over | 0-2 2-6 6 &
over
Industrial 90 0.67 | 0.68 0.88 0.68 | 0.68 0.69 0.68 | 0.69 0.69 0.69 | 0.69 0.70
0.85 | 0.85 0.86 085 | 0.86 0.86 0.86 | 0.86 0.87 0.86 | 0.86 0.88
Commercial 95 071 | 0.7 0.72 071 | 0.72 0.72 072 0.72 0.72 072 | 0.72 0.72
0.88 | 0.89 0.89 0.89 | 0.89 0.89 0.89 | 0.89 0.90 0.89 | 0.89 0.90
High Density 60 0.47 | 0.49 0.50 0.48 | 0.50 0.52 0.49 | 0.51 0.54 0.51 | 0.53 0.56
Residential 0.58 | 0.60 0.61 0.59 | 0.61 0.64 0.60 | 0.62 0.66 0.62 | 0.64 0.689
Med. Density 30 025 | 0.28 0.31 0.27 | 0.30 0.35 0.30 | 0.33 0.38 0.33 | 0.36 0.42
Residential 033 | 037 0.40 035 | 0.39 0.44 0.38 | 0.42 0.49 0.41 | 0.45 0.54
Low Density 15 014 | 019 022 017 | 0.21 0.26 020 | 0.25 0.31 024 | 0.28 0.35
Residential 022 [ 0.26 0.29 024 | 0.28 0.34 0.28 | 0.32 0.40 0.31 | 0.35 0.46
Agriculture 5 008 | 0.13 0.16 011 | 015 0.21 0.14 | 0.19 0.26 0.18 | 0.23 0.31
0.14 | 0.18 0.22 016 | 0.21 0.28 0.20| 0.25 0.34 024 | 0.29 0.41
Open Space 2 0.05 | 0.10 0.14 0.08 | 0.13 0.19 012 | 0.7 0.24 0.16 | 0.21 0.28
0.11 | 0.18 0.20 0.14 | 0.19 0.26 0.18 | 0.23 0.32 022 | 027 0.39
Freeways & 70 0.57 | 0.59 0.60 0.58 | 0.60 0.61 0.59 | 0.61 0.63 0.60 | 0.62 0.64
Expressways 0.70 | 0.71 0.72 071 | 0.72 0.74 072 ] 0.73 0.76 0.73 | 0.75 0.78

Detail B - Runoff Coefficients for Specific Land Use

Land Use Hydrologic Soil Group
A B c D
Slope Range Percent Slope Range Percent Slope Range Percent Slope Range Percent
0-2 | 2.6 | 6&over | 0-2 | 2-6 | 6 & over 0-2 | 26 | 6&over | 0-2 | 2-6 | 6 & over
Row Crops .08 | .16 .22 A2 | .20 27 A5 | .24 .33 A9 1 .28 .38
22 | .30 .38 .26 | .34 .44 .30 | .37 .50 34 | .41 .56
Median Stripturf A9 1 .20 .24 19 | 22 .26 20 | .23 .30 20 | .25 .30
24 | 26 .30 25 | .28 .33 .26 | .30 a7 27 | .32 40
Side Slopeturf 25 .27 .28 .30
.32 .34 .36 .38
PAVEMENT
Asphalt .70-.95
Concrete .80-.95
Brick .70- .80
Drives, Walks .75- .85
Roofs .75-.95
Gravel Roads .40 - .60
Shoulders

NOTE: The lower C values in each range should be used with the relatively low intensities associated with 2 to 10 year

design recurrence intervals whereas the higher C values should be used for intensities associated with the longer 25 to 100
year deign recurrence intervals.
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FDM 13-10 Attachment 5.3 Time of Concentration of Small Drainage Basins (Nomograph)

TIME OF CONCENTRATION OF SMALL

DRAINAGE BASINS .

Mz 16 M

HEIGHT OF MOST REMOTE POINT ABOVE OUTLET

H(FT.)
500
E 00 EXAMPLE Te (MIN.)
= = — 200
E . 586 Height Hy = 200 Ft. S
= Length Ly = 2500 Ft. — {50
g‘\z"f’ TC] =8 1/2; mod, to 10 min. . - -
— 150~ =3
N B
— 100 . =
- \5‘*%0 — 10,000 — 60
- N = 5
J = 3
o S = 3
— 50 N = =
~. — 5,000 =
— 40 ~ :—,_,—/‘/g-?
5 HE
o — <G k- 1000 BE
=3 @ E 20
| pp Note: &g }2 - EE
nomograph T. for natural = 2.0, & E- 15
F basins with well defined channels, |, = 1,500 QrC
for cverland flow on bare oE NUBE
L 1o earth, and for mowed grass road- £ E- 1,000 O o
— side channels, o C ol
- For overland flow, grassed sur- & - =
L. faces, multiply T. by 2. = gl .
— 5 For overland flow, concrete ar — 500 ;:' —"
— 4 2sphalt surfaces, multiply T é —
by 0.4. ) g . 200 — %
— 3 For concrete channels, multiply Lt [ 5
. Tc by 0.2. L 200
~ 150 — 2
— 100 r

—

Based on study by P, Z. Kirpich,

Civil Engineering, Vol. 10, No. 6, June 1940, p.362
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FDM 13-25 Attachment 35.5 Capacity and Velocity Diagram for Circular Concrete Pipe Flowing Full (n= 0.013)

Capacity and Velocity Diagram

For 'Circular Concrete Pipe Flowing Full

Q =05 C‘FS
n=0.013 s=o4q2

2—.
]
34
48" ecce s - w0 =
RCCEPT‘H&E- .:_2 L 27 ;_'
HOWEVER. S - 24—~
©O" RCCp 1S 5 |, £ o
cseNT  TobaY. i L ~ 0 . - -
TR 1o & 18 = 0 - 3 &
MATCA EXISTIN G, = B - ] <
9 o = . E B
g8 2 15 S ™ 1
;. s ™" wi q =
[T o 2 3] 8
6 L 12 o 3 i o
3 = = « gq =
5 o £ 0.0y ]
e = 10 = g.05 .
;_q_ g = 0 .06 5
_ g 0.08 :
5_3 0.l
F i 0.2
- 2
0.3
0.4
i N 05
¢ 0.6
| 0.8
I 1.0
0.9
0-8
0.7 2.0

Nomograph based on Manning’s formula for circular pipes
flowing full in which n=0.013
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FDM 13-25 Attachment 35.4 Capacity and Velocity Diagram for Circular Corrugated Pipe Flowing Full (n = 0.024)
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