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Aspen Hill Estates ~ Phase 1

The site is located approximately 440 feet north of the intersection of Boonville New
Harmony Road and Petersburg Road in Scott Township, Vanderburgh, Indiana.
Schlensker Ditch runs along the north property line of the subdivision.

The 53.14 acre site is located on rolling ground of 2% to 10% slopes which has been
previously cultivated ground and woods. The floodway boundary and the F.I.R.M. panel
line identifying the location of the 100-year flood zone “A” boundary are depicted on the
enclosed ‘developed’ condition maps.

7.76 acres are located within the floodway boundary and will not be disturbed. The
landowners will not be able to develop and/or build within the floodway. Therefore, the
storm water runoff from this area will sheet flow to Schlensker Ditch unchanged. This
storm runoff will not be included in this drainage study. The 2.64 acres that
encompasses the entrance Road #1 from Petersburg Road to the Phase #1 boundary
line will not be included in this drainage study. This area will be included in future phase
drainage studies of the project. The 53.14 acre site drains north into Schiensker Ditch.

The retention basin will be constructed on site to provide adequate storm water
retention. Storm waterwill be conveyed to the basin via storm sewers, swales, and
overland sheet flow. Di'Je to the topography, storm runoff from Subbasins #2 and #3
from the site will be allowed to exit the property undetained. The total allowable
discharge rate was determined to be 64.59 cfs, which is the peak runoff rate for the 10-
year storm event for the remaining undeveloped 42.734 acres for the Aspen Hill Estates
subdivision plus the peak runoff rate for the 25-year storm event on 22.76 acres of
offsite areas upstream from the site. Taking into account the undetained peak runoff for
the 25-year storm event runoff from Subbasins #2 and #3 the allowable discharge rate
is reduced to 42.46 cfs. The required detention volumes from the Form 800 calculations
are 136,303 cubic feet and 200,702 cubic feet for the 25-year and 100-year storms,

respectively.



As shown on the drainage plan, the primary and emergency spillways and drainage
swales along Road #1 will be located within the defined floodway. Before any
construction can occur within the floodway, a Construction in a Floodway Permit will
have to be obtained from the Indiana Department of Natural Resources, Division of
Water. This permit will be obtained and submitted to the Drainage Board as part of the
request for final drainage approval.

A portion of the site and the ditch located along the eastside of the property is also
within the 100 year flood zone “A” boundary according to the FIRM Panel Number
180256 0015 B revised August 5, 1991, for Vanderburgh County, Indiana. The zone "A”
boundary is plotted on the ‘developed’ condition map.

Based on the most recent soil survey of Vanderburgh County, Indiana the site contains
the following soils: Barlte Silt Loam (Ba); Bonnie Silt Loam (Bo); Hosmer Silt Loam, O to
2 percent (HoA); Hosmer Silt Loam, 2 to 6 percent slopes (HoB2); Hosmer Silt Loam, 6
to 12 percent slopes (HoC3), and Stendal Silt Loam (St).
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Undeveloped Drainage Sub-Basins

Sub-basin No. : 1 Total Area = S.F. = 1.282,586 29 444 Ac
| Surface N I ) ) C N
Structures 0 Total 2,000 S.F. = 0 S F = 0 00 Ac. 0.92 ©.02
| Drives 0 Total ] 400 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
| Pavement 0 L.F. 15 width = 0 S.F. = 8.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.00 Ac. 0.96 0.02
Pasture (2-5%) ) 0 S.F. = B 0.00 Ac. 0.24 0.40
_Woods (2-5%) - 143 221 S.F. = 3.29 Ac. 0.24 0.60
_Cultivated Fields (2-5%) 1.139,365 S.F. = 26.16 Ac. 0.35 0.20
Water 0 S.F, = 0.00 Ac. 1.00 0.00
Misc. - 0 s.F. = 0.00 Ac.
29.44 |
Weighted ¢ = 0.338
Weighted N = ) 0.245 B
L= 1,960 Ft.
B H = 32.0 Ft.
S = 0.0168 Ft./Ft |
B tc =  37.78 Minutes| (Min. 5 minutes)
- I(ig) = 2.861 In. Hr |
B - D(10) =  28.45 CFS |
Undeveloped Drainage Sub-Basins
Sub-basin No. : 2 Total Area = S F. = 370,764 8 512 Ac.
Surface - - ) c N
| Structures 0 Total 2,000 S.F. = 0 SF = 0.00 Ac. 0.92 0 02
Drives 0 Total 400 S.F. = 0 S F = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 15 Width = 0 S.F. = 0.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.00 Ac. 0.96 0.02 |
__Pasture (0-2%) - 0 S.F. = 0.00 Ac. 0.12 0.40
| Woods (0-2%) 148.801 S.F. = 3.42 Ac. 0.12 0.60
Cultivated Fields (0-2%) 221.963 S.F. = 5.10 Ac. 0.20 0.20
Water ] ¥ 0 S.F. = B 0.00 Ac. 1.00 0.00
| Misc. ] - 0 S.F. = 0.00 Ac.
) §.51
Weighted ¢ = 0.168
Weighted N = 0.361
- L = 1,530 Ft. |
H = 17.0 Ft
B S = 0.0111 Ft./Ft.
te = 45.10 Minutes| (Min. 5 minutes})
I(10) = 2.518 In. Hr.
- Q(10) : 3.60 CFS




Undevseloped Drainage Sub-Basins

Sub-basin No.: 3 Total Area = S.F. = 208,115 Ac.
Surface o
Structures 0 Total 2,000 S.F. = 0 S.F. = 0. Ac. O 0.
Drives 0 Total 400 S.F. = 0 S.F. = 0. Ac. 0. 0.
Pavement 0 L.F. 15 Wwidth = 0 S.F. = 0. Ac. 0. 0.
| Patios 0 Total 200 S.F = 0 S.F. = 0. Ac. 0. 0.
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0. Ac. O. 0.
Pasture (0-2%) - 0 S.F. = 0. Ac. 0. 0.
Woods (0-2%) 23.560 S.F. = 0.54 Ac. O, 0.
| Cultivated Fields (0-2%) 184.555 S.F. = _ 4. Ac. 0. 0.
Water - 0 S.F. = 0. Ac. 1. 0
Misc. - o 0 S.F. o 0 Ac.
woighted ¢ = 0.13%1
Weighted N = 0.245
L= 300 Ft
H = 4.0 Ft. ~
S = 0.0133 Ft./Ft
T B tc = 16.87 Minutes 5 minutes)
- 1(10) = 4.354 In./HT.
- " 0(10) 3.97 CFs
Undeveloped Drainage Sub-Basins
Sub-basin No : 4 Total Area = S.F. = 115.053 ‘Ac
Surface ! i -
Structures 0 Total 2,000 S.F. = 0 S.F. = 0. Ac.
Drives 1 Total ) -S.F. =  6.200 S.F. = 0. Ac.
Pavement 0 L.F. 15 width = 0 SF. = 0. Ac.
| Patios 0 Total 200 S.F. = 0 S F. = 0. Ac
Sidewalks 0 L.F. 4 wWidth = 0 S.F. =  0.00 Ac
~_ Pasture (2-5%) o 0 S.F = - 0. Ac.
Woods (2-5%) ¥ 9,300 S.F = 0. Ac.
Cultivated Fields (2-5%) 99.553 S.F. = . 2. Ac.
Water o 0 S.F = 0. Ac
_ Mige o 0 S.F = Q. Ac.
Weighted ¢ = 0.372
Weighted N = 0.223
L= 50 Ft.
H= 0.7 Ft.
s = 0.0130 Ft./Ft.
- te = 7.02 Minutes 5 minutes)
I1(10) = 6.122 In./Hr |

g(19)

6.01 CFS




Developed Drainage Sub-Rasins
Sub-basin No : 1 Total Area = 1,282,586 S.F. = 29 444 Ac
Surface C N
Structures 18 Total 3,500 S.F = 63.000 S.F. = 1.45 Ac. 0.92 0 02
Drives 19 Total 1,000 S.F. = 19,000 S.F. = 0.44 Ac. 0.92 0.02
Pavemsnt 2300 L.F. 14.5 Wwidth 33,350 S.F. = 0.77 Ac. 0.92 0.0_Z
| _Patios 16 Total 500 S.F. = 8.000 S.F. = 0.18 Ac. 0.92 0.02
Sidewalks 4600 L.F, 4 Width = 18,400 S.F .42 Ac. 0.92 0.02
Lawn (0-2%) - S.F. ) 0.00 Ac. 0.15 0.40
Lawn (2-5%) ~ S.F. = 0.00 Ac. 0.25 0.40
| Lawn (5-10%) 1,036,292 S.F. = 23.79 Ac. 0.40 0.40
Lawn (>10%) S.F. = - ~0.00 Ac. 0.55 0.40
Water N 104.161 S.F. = - 2.39 Ac. 1.00 0.00
Misc. S.F. = 0.00 Ac.
29 .44
Weighted c = 0 506
~_Weighted N = 0.325 E
L = 1.900 Ft
H = 32.0 Ft.
B S = 0.0168 Ft./Ft
. tc = 43.16 Minutes| (Min. 5 minutes)
I(25) = 2.959 In./Hr
Ql25) = 44.09 CFS_
Developed Drainage Sub-Basins
Sub-basin No.: 2 Total Area = 370,764 S F. = 8 51 Ac
Surfacs C N
Structures 2 Total 3.500 S.F. = 7.000 S.F. = 0.16 Ac. 0.92 0.02
 Drives 2 Total 1,000 S.F. = 2,000 S.F. = 0.05 Ac. 06.92 0.02
Pavement 300 L.F. 14.5 Width 4.350 S.F. 0.10 Ac., 0.92 0.02
Patios 4 Total 500 S.F. = 2,000 S.F. = 0.05 Ac. 0.92 0.02
Sidewalks 600 L.F. 4 Width = 2,400 S.F. = 0.06 Ac. 0.92 0.02
| Lawn (0-2%) N S.F. = N 0.00 Ac. 0.15 0.40
Lawn (2-5%) A S.F. = . 0.00 Ac. 0.25 0.40
| Lawn (5-10%) 342,817 S.F. = 7.87 Ac. 0.40 0.40
Lawn (>10%) S.F. 0.00 Ac. 0.55 0.40
Water - $.920 S.F. = ) 0.23 Ac. 1,00 0.00
Misc. S.F. = 0 00 Ac.
8.51
Weighted ¢ = 0.441
weighted N = 0.371
L = 1,530 Ft
H = 17.0_ Ft
s = 0.0111 Ft./Ft.
: B B - tc = 45.69 Mi'nutes: {Min. 5 minutes)
B I(25) = 2.824 In./Hr.
2125) = 10.59 CFS




Developed Drainage Sub-Basins

Sub-basin No 3 Total Area = 208,115 S.F. = 4.78 Ac
Surface C N
| Structurss 1 Total 3.500 S.F. 3.500 S.F. 0.08 Ac. 092 0 02 |
| Drives 0 Total 1,000 S.F. 0 S.F. = 0.00 Ac. 0.92 0.02
__Pavement 0 L.F. 14.5 Width = 0 S.F. = 0.00 Ac 0.92 0.02
| Patios 1 Total 500 S.F. = 300 S.F. = 0.01 Ac. 0.92 0.02
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Lawn (0-2%) S.F. = - 0.00 Ac. 0.15 0.40
Lawn (2-5%) S.F. = 0.00 Ac 0.25 0.40
Lawn (5-10%) 166.400 S.F. = _ 3.82 Ac. 0.40 0.40
Lawn (>10%) S.F. = 0.00 Ac. 0.55 0.40
water 37.820 S.F. = 0.87 Ac. 1.00 0.00
Misc. S.F. = 0.00 Ac
4.78
_Weighted ¢ = 0.515%
| Weighted N = 0.320 -
L = 300 Ft.
| H = 4.0 Ft.
S = 0.0133 Ft./Ft.
tc = 19.11 Minutes| (Min. 5 minutes)
I(25) = 4.653 In./Hr.|
0(25] = 11.54 CFS
Developed Drainage Sub-Basins
Sub-basin No 4 Total Area = 115,053 S.F. = 2.64 Ac
Surface Cc N
Structures 0_Total 1,600 S.F. = 0 S.F. = 0.00 Ac, 092 0.02 |
| Drives 0 Total 400 S.F. = 0 SF. = 0.00 Ac. 0.52 0.02
| Pavement 2258 L.F. 29.0 Width = 66,778 S.F. 1.53 Ac. 0.92 0.02
| Patios 0 Total 120 S.F. = __0_S.F. ~0.00 Ac. 0.92 0.02
|  Sidewalks 0 L.F. 4 Width = 0 S.F. 0.00 Ac 0.92 0.02
Lawn (0-2%) S.F. = 0.00 Ac. 0.15 0.40
Lawn (2-5%) A 48,220 S.F. 1.11 Ac 0.25 0.40
Lawn (5-10%) - S.F. = 0.00 Ac. 0.40 0.40
Lawn (>10%) S.F. = 0.00 Ac. 0.55 0.40
Water S.F. 0.00 Ac. 1.00 0.00
Misc S.F. = 0.00 Ac
2.64
| Weighted ¢ = 0.639
| Weighted N = 0.179
| L= 50 Ft,
L H = 0.7 Ft.
. S = 0.0140 Ft./Ft.
tc = 6.24 Minutes| (Min. 5 minutes)
I(25) 6.890 In./Hr |
0(25) = _11.62 CFS
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Offsite Drainage Sub-Basins
Sub-basin No : B Total Area = S.F. = 586.939 13 474 Ac
___Surface ) C N
Structures 0 Total 2,000 S.F, = 0 SF. = 0.00 Ac. 0.92 0.02
| Drives 0 Total 400 S.F. = 0 SF. = 8.60 Ac. 0.5z 0.02
| Pavement 0 L.F. 15 width = 0 S.F. = 0.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02 |
| Sidewalks 0 L.F. 4 Width = 0 S.F. =  0.00 Ac. 0.96 0.02
| Pasture (2-5%) B 0 S.F. = _0.00 Ac. 0.24 0.490
Woods (2-5%) 222.582 S.F. = 5.11 Ac. 0.24 0.60 |
Cultivated Fields (2-5%) 364,357 S.F. = 8.36 Ac. 0.35 0.20
| Water - 0 S.F. = 0.00 Ac. 1.00 0.00
Misc, _ 0S¥ __ = - _0.00 Ac.
13.47 N
Weighted ¢ = 0.308
Weighted N = 0.352 |
_ L = 1.160 Ft |
/. H=  33.0 Ft.
S = 0.0284 Ft./Ft_
tc = 31.45 Minutes| (Min. 5 minutes)
i I(25) = 3.570 In.Hr.
Q(25) 14.83 CFS |
Offsite Drainage Sub-Basins
Sub-basin No : C "Total Area = S.F. = 33.687 0 773 Ac.
Surface ] C N
Structures 0 Total 2.000 S.F. = 0 SF, = 0.00 Ac. 0.%2 0.02
| Drives 0 Total 400 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
| Pavement 0 L.F. 15 Width = 0 S.F. = 0.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 _S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 8 L.F. i 4 Width = 0 SF. = 0.00 Ac. 0.96 0.02 |
| Pasture (2-5%) 0_S.F, = - 0.60_Ac. ©.24 0.40 |
| _Woods (2-5%) o 0 S.F. = 0.00 Ac. 0.24 0.60
Cultivated Fields (2-5&) 33,687 S.F, = - 0.77 Ac. 0.35 0.20
_ Water - 0 S.F. = - 0.06 Ac. 1.00 0.00 |
Misc. o ¢ S.F. = 0.00 Ac
[ T 0.77
Weighted ¢ = 0.350
Weighted N = 0.200
I L= 250 Ft
[ H = 10.0 Ft. i
) S = 0.0400 Ft./Ft
- tc = 10,90 Minutes| (Min. 5 minutes)
) I1(25) = 5.764 In. Hr.
Q(25) : _1.56 CFs |




Offsite Drainage Sub-Basins
Sub-basin No : D Total Area = S.F. = 572,886 13.152 Ac
Surface ) c N
| Structures 4 Total -S.F. = 6.820 S F = 0.16 Ac. 0.92 0.02
| Drives 2 Total ~ S.F. = 9.920 S.F. =  0.23 Ac. 0.92 0.02
| Pavement 0 L.F. 15 Width = 0 S.F. =  0.00 Ac. 0 96 0.02
Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.92 0 02
Sidewalks 0 L.F. 4 width = 0 SF. = 0.00 Ac. 0.96 0.02
| Pasture (5-10%) B 0 S.F. = - 0.00 Ac 0.36 0.40
Woods (5-10%) ~1706.503 S.F. = 3.91 Ac. 0.36 0.60
Cultivated Fields (5-10% 385,643 S.F. = 8.85 Ac. 0.50 0.20
| water 0 S.F. = - 0.00 Ac. 1.00 0.00
Misc, 0 S.F. = - 0.00 Ac. — |
13.15
_ Weighted ¢ = 0.471
Weighted N = 0.314
L = 1,600 Ft.
 H= 82.0 Ft.
S S = 0.0513 Ft./Ft.
- B tc = 30.20 Minutes| (Min. 5 minutes)
I(25) = 3.636 In./Hr
o B 0(25) 22.50 CFS
Qffsite Drainage Sub-Basins
Sub-basin No : E Total Area = S.F. = 1,650,870 37 899 Ac
Surface - C N
Structures 7 Total - S.F. = 9.300 S.F. = 0.21 Ac. 0.92 0.02
Drives 1 Total -SF. = 10,540 S.F. = ~ 024 Ac. 0.92 0.02
Pavement 6 L.F. 15 width = 0 S.F. = 0.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 §.F. = 0.00 Ac. 0.92 0.02
 Sidewalks 0 L.F. 4 Width = 0 SF = 0.00 Ac. 0.96 0.02
lawns (2-5%) - 4.350 S.F. = 0.10 Ac. 0.25 0.40
__Woods (2-5%) ¥ 419,124 S.F. = - 9.62 Ac. 0.24 0.60
Woods (5-10%) 667,731 S.F. = 15.33 Ac. 0.36 0.60
__Cultivated Fields (2-5%) 510,059 S F. = B 11.71 Ac. 0.35 0.20
Water - 29.140 S.F. = __ 0.67 Ac. 1.00 ©0.00
Misc. 0 S.F, = 0.00 Ac.
o ] _ _ 37.88
Weighted ¢ = 0.344
Weighted N = 0.458
) L= 2,450 Ft.
e B H = 89.0 Ft. 1
o S = 0. 0363 Ft./Ft.
-  tc = 47 .65 Minutes| (Min. 5 minutes)
| 1(25) = 2,722 In./Hr,
______ 0(25) 35.49 CFS




Offsite Drainage Sub-Basins

Sub-basin No. : F Total Area = S.F. = 1.747.178 40 110 Ac
Surface ] } o C N
_ Structures 0 Total 2,000 S.F. = 0 SF =  0.00 Ac. 092 0.02
| Drives 0 Total 400 S.F, = 0 SF. = 0.00 Ac. 0.92 0.02
| Pavement 0 L.F. 15 width = 0 SF. = 0.00 ac. 0.96 0.02
_Patios 0 Total 200 S.F. = 60 S.F. = 0.00 Ac. 0.92 0.0z |
| Sidewalks 0 L.F, 4 wWidth = 0 S.F. = 0.00 Ac. 0.96 0.02
_ Pasture (0-2%) ) 0 S.F. ES - 0.00 Ac. 0.12 0.40
Woods [5-10%) 327,364 S.F. = 7.52 Ac. 0.36 0.60 |
__Cultivated Fields (2-5%) 1.336,940 S.F. = _30.869 Ac. 0.35 0.20
~ Water ] = 82.874 S.F. = 1.90 Ac. 1.00 0.00
Misc, 0 S.F. = - 0.00 Ac. -
40,11
Weighted c = o 0.383 -
Weighted N = 0.265
L= 1.900 Ft
H= 330 Ft.
. S = 0.0174 Ft./Ft.
te = 38.97 Minutes| (Min. 5 minutes)
L 1(25) = 3.177 In.MHr |
[ 0(25) 48.77 CFS
Offsite Drainage Sub-Basins
Sub-basin No.: G Total Area = S.F. = 711.354 16 330 Ac
Surface B ) - c N
Structures 6 Total -S.F. = 9.684 SF =  0.22 Ac. 0.52 0.02
_ Drives 1 Total -S.F. = 19,220 S.F. = 0.44 Ac. 0.92 0.02 |
Pavement 0 L.F. 15 Width = 0 S.F. = .00 Ac. 0.96 0.02
Patios 0 Total 200 S F. = 0 S.F. = 0.00 Ac. 0.92 0.02
_ Sidewalks 0 L.Ey 4 _Width = 0 S.F. = 0.00 _Ac. 0.96 0.02
Pasture (2-5%) Py 0 S.F. = _ 0.00 Ac. 0.24  0.40
- Woods (2-5%) 4,340 S.F. = - _0.10 Ac. 0.24 0.60
__Cultivated Fields (2-5%) 648.970 S.F. = 14.90 Ac. 0.35 0.20
Water 29,140 S.F. 067 Ac. 1.00 0.00 |
Misc. 0 S.F. - 0.00 Ac. -
16.33 =
Weighted ¢ = 0.399
Weighted N = = ~p 187 o
L = 1,170 Ft.
H= 280 Ft. |
S = 0.0239 Ft ,Ft_
| _te = 24.48 Minutes| (Min. S minutes)
1(25) = 4.157 In./Hr.|
Q(25) :  27.09 CFsS
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VANDERBURGH CQOUNTY DRAINAGE BOARD

FORM 800
PROJECT: Aspen Hill DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Estates
DESIGNER: Morley and Assoc. 4037-4B RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 65.485 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 48.66 MINUTES
RAINFALL INTENSITY (Iu): 2.35 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.347
UNDEVELOPED RUNOFF RATE - As Calculated 42.46 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.482
STORM ~ RAINFALL  INFLOW OUTFLOW  STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td id I(Td) o
{Cd¥Id*a) As Calc.  I(Td)-O (Td)-0)*Td,/12
(HRS)  [INCH/HR) _ (CFS) (CFS) [ CFS) (ACRE-FT)
0.08 7.208  227.51 42.46 185.05 1.285 — )
 0.17 5.925  187.02  42.46 144.56 2.008
_0.25 5.033  158.86 4246 116.40 2.425 )
| 0.33 4.571  144.27 42.46 101.81 2.828 -
0.42 4.108  129.67 42.46 87.21 3,028
0.50 3.646 115 .08 42.46 72.62 3.026
__0.58 . 3.385  106.83 42.46  64.37 3.129
0.67 3.123 98.58 42,48 56.12 3.118 -
0.75 2.862  90.34 42,46 _47.88 2.992
~0.83 2.601 82.08 42.46  39.62 2.752
0.52 2.339  73.83 42.46 31,37 2,396 )
_1.00 2.078 65.59 42.46 23.13 1.927 —
1.25 1.909 60.24 42.46 17.78 1.852 i
| 1.50 1.739 54.89  42.46 12.43 1.554 -
1.75 _ 1.570  49.54  42.46 7.08 1.032 )
~2.00 1.400 44.19 42.46 1.73 0.288
_2.50 1.210  38.18  42.46 -4.28  -0.892
3.00 1.019 32.16 42.46 -10.30 -2.574
4.00 0.836  26.39  42.46 -16.07  -5.358 )
_PEAK STORAGE (ACRE/FT): 3.13
PEAK STCRAGE (CUBIC FT): 136,305

]
¥




VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Aspen Hill DETENTION FACILITY DESIGN RETURN PERICD. 100 YRS
Estates
DESIGNER: MORLEY & ASSOC. 4037-4B RELEASE RATE RETURN PERIOD: 10 YRS
'WATERSHED AREA: 65.485 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) 48.66 MINUTES
RAINFALL INTENSITY (Iu): 2.35 INCHES/HR
UNDEVELCPED RUNOFF COEFFICIENT (Cu): 0.347
UNDEVELOPED RUNOFF RATE - As Calculated 42.46 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.482
STORM  RAINFALL  INFLOW OUTFLOW STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td id 1(Td} o]
(Cd*Id*A) As Calculatec I(Td)-O (Td)-0)*Td 12
(HRS) (INCH-HR) (CFS) (CFS) {CFS) (ACRE-FT)
_ 0.08 8.469 267.31 42.46 224.85  1.499
0.17 7.126 224.92  42.46 182,46 2.585
_0.25 §.194 195.51 42 .48 153.05  3.188
O.SEL__ 5.665 __178.82_ 42 .46 136.36 3.750
0.42 5.137 162.13 42.46 119.67  4.189 -
0.50 4.608 145 .45 42.46 102.99 4.291 L
_0.58 4.284 135.21 42.46 92.75 4.483 B
0.67 3.960 124.98 42.46  82.52  4.607
0.75 3.636 114.75 42. 46 72.29 4.518 i
0.83 3.311 104.52 42 46 62.06 4.292
0.92 2.987 94.29 42.46 51.83 3.973
1.00 2.663 84.05  42.46 41.59 3.466 - -
1.25  2.444 77.13 42.46 34.67  3.611 B -
1.50 2.224 70.20 42.46 27.74 3.467 -
1.75  2.005 63.27 42.46 20 81 3,035 -
2.00 1.785 56.34 42.46 ~ 13.88 2.314
| 2.50 1.538 48.55 42,46 _6.09  1.268
~_ 3.00 1.291 40.75 42.46 . -1.71 —0.428
4.00 1.062 33.52 42.46 -8.94 ~2.380
~ PEAK STORAGE (ACRE/FT): ~ 4.61]
| PEAK STORAGE (CUBIC FT): 200,702

7




TABLE 8Q7

RAINFALL INIENSITY-DURAIION—EREQUENCY TABLE FOR EVANSVILLE

INTENSITY IN INCHES PER HOUR

STORM DURATION STORM RETURN PERIOD IN YEARS

S 4

5 10 25 50 100
5 MIN §-063  6.625 7.208 7.9536  §.483
10 uIN 4-863  5.380 5.925 6.616  7.12%
15 wIn 4-029  4.515  5.033  5.697 §.194
30 wmIN 2.837  3.226 3.646 4.194  4.50%
60 MIN 1.549  1.819  2.078 2.412  7.643
2:0. BRS 1.053  1.230 .1.400 1.620 1.7as
3.0 BRS 0.774  0.899 1.01% 1.175 1.251
4.0 HRS 0.632  0.736  0.836 0,955 1.062
5.0 RS 0.524  0.606 0.684 0.785 0.841
6.0 HRS 0.453  0.522 0.589 0.676 0.741
7.0 HRS 0.399  0.459  a.516 0.551 0.64
8.0 HRS 0.358  0.412  0.463 0.530 0.581
9.0 HRS 4 ©0.323 . 0.370 0.415 0.472 0.51¢
10 HRS 0.287  0.339  0.379 0.431 0.4270
11 ERsS 0.276 - 0.314 0.351 0.399 0.433
12 ERsS 0.25%9  0.296 0.331  0.376 0.410
13 BRs 0.245  0.280 0.314 0.357 0.390
14 HRs 0.233  0.267 0:299 0.341 0.372
1S HRS 0.220  0.252 0.281 0.320 0.349
16 HRS 0.209  0.238 0.266 0.302 0.329
17 ERsS 0.225 0.251 0.284 0.310

0.198




TABLE gg3
] .

WOODLAND, TURFED MEADO¥%S
i Roucyg PASTURE, FALLow BRUsE:

SLOPE:
I ‘ Less thag 2z
2T to. 5%
1 S+Z to 10z
I QOver 10%

IS

aoanan
U T T
Cooaqg
P oo

(23 NN

I P CULTIVATED FIELDS:

Less than 27

27 g 5%

3+% ro 10z

- Ovar 10z

N
tO vy

F

[SA T & I ONY

Qo aan
TR
OCocaan
u

PAVEMENT, ROOFTOP

 — e

OTHER IMPERVIOUS SURFACESI
4
Less than 27 C = 20,92
2% taq 4 C = g.94
- 5+7 taq 10z C = 0.95
Over 10z C = Q.93
™
LAWNS WITH TURF:
- Less thagp 2z C =.0.15
2% tgq 3z C = 10.25
5+% to 10% Cc = 0.40
™ Qvar 10z C =20.553
N ALL WATER SURFACES
BASINg, PONDS & LAKES:
m

C = 1.00



= TABLE 1Q02
|

3 TIPICAL varLuzs g MANNING'S v -
I TYPE OF MATERIAL

MANNING ‘g n

CLOSED CONDUIIS/CULVERIS:

PVC; sSTomrMm SEWER GRADEgS

0.010 15 fps
I ’ CONCRETE (circular or elliptical) 0.011 15 fpsg
; SMOOTH FLOW HDPpg 0.010 15 fpg
| FRECAST CONCRETE Bogxgs 0.013 15 f£ps
1, - L.l or D1 5.7 0.013 15 fps
I Type/Cement Linead
1 CORRUGATED METAL FIPE: CIRC. weLp SPIRAL WELD
lﬁ Unpaved d.024 0.021 7  fps
fi ' 257 Paved 0.021 0.018 7 fps
50Z Paved 0.018 0.015 7  fps
| 100% Paved 0.013 0.013. 7 fps
l OTHER CONCRETE CULVERTS 0.013
| OPEN CHANNELS :
| CONCRETE, Trowel Finjsp 0.013 -
| CONCRETE, Broom opr Floart Finish 0.015
= GUNITE Q.018

K
RIPRAP, Placed Q0.030

RIPRAP, Dumped 0.035
- GABIONS 0.028
NEW EARTH 0.025s
= MATURE EARTH, Some Weeds 0.030
" -MATURE, Dense Weeads 0.040
MATURE, Heeds & Brush 0.040
é SWALE, Grass Cover 0.035

OTHER "p" VALUES SHALL BE TAKEY FROM MANUFACTURERS ' DATA.

o1 .
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Description of Area

Business

Downtown 0.70 to 0.95

Neighborhood 0.50 to 0.70
Residential

Single-farmily 0.30 to0 0.50

Multi-units, detached 0.40 to 0.60

Multi-vmits, attached 0.60 to 0.75
Residential (suburban) 0.25 t0 0.40
Apartment 0.50 to 0.70
Industrial

Light 0.50 to 0.80

Heavy 0.60 to 0.90
Parks, cameteres 0.10 to 0.25
Playgrounds B 0.20 to 0.35
Railroad yard 0.20 to 0.35
Unimproved 0.10 to 0.30

Table 3.2.3
Values Used to Determine a Composite Runoff Coefficiert for an Urban Azea
(ASCE, 1992)

Character of Surfacs Rumoff Coefficients
Pavement

Asphalt a:i’d Concrete 0.70 t0 0.95

Brick 0.70 to 0.85
Roofs 0.75 t0 0.95
Lawns, sandy soil :

Flat, 2 percent 0.05 to 0.10

Average, 2 to 7 percent 0.10 to 0.15

Steep, 7 percent 0.15 t0 0.20
Lawns, heavy soil ‘

Flar, 2 percent 0.13 t0 0.17

Average, 2 to 7 percent 0.18 t0 0.22

Stesp, 7 percant 0.25 t0 0.35
Water Impoundment 1.00

Table 3.22
Urban Runoff Coefficients for the Rational Method (ASCE

Runoff Coefficients

HERPICC Stormwater Drainage Manual - Revised July 1994
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3.2.1 - Determuination of Rumoff Coefficient, C

Values of the runoff coefficient are given in Table 3.2.1 for rural areas and Table 3.2.2 for
urban areas. Table 3.2.2 presents runoff coefficients for particular types of urban areas and
Table 3.2.3 gives coefficients which-are used to compute a weighted C based on the actual
percentage of lawns, streets, roofs, etc. The determination of the rumoff coéfficient is
lustrated in Example 3.2.1. '

Table 3.2.1
Rural Rumoff Coefficients (Schwab et al., 1966)
- _Soil Texture
Clay
Vegetation Open. and
and - ’ Sandy *  Silt " Tight
Tovogranhy Loam Loam Clav
Woodland
Flat 0-5% slope 0.10 0.30 0.40
Rolling 5-10% slope 025 . 035 0.50
Hilly 10-30% slope 0.30 0.50 0.60
Pasture .
Flat 0.10. 0.30 0.40
Rolling 0.16 0.36 0.55 )
Hilly 022 0.42 0.60 '
Cultivated
Flat ) 0.30 0.50 0.60
Rolling 0.40 0.60 0.70
| Hilly i 0.52 072 - 082

As mentioned before, this coefficient represents the runoff-rainfall ratio and includes mamy
factors such as type of cover, soil types, infiltration, evaporation, evapo-transpiration, and any
antecedent moisture condition. For manmy years it has been known that € actually does not
remain constant during a storm (Hormer, 1910). The strong dependence on "enginesring
judgment"” in selecting a runoff coefficient is one of the main weaknesses of the rational
method.

HERPICC Stormwater Drainage Manual - Revised July 1994 Chapter 3 - 4
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Table 3.2.4 (cont’d)

Kerby (1959)

tc = K (L NS-O.S)O.467

where K is equal to 0.83 (US Customary units) or 1.44 (Metric umits), L is the length of flow
in ft (m), s is the average stope of overland flow, fi/ft (m/m), and N is the retardance
roughness coefficient given in Table 3.2.5.

The length used in the equation is-the straight-line distance fom the most distant point of the
watershed to the outlet, measured parallel to the slope of the land until a well-defined chanpe]
is reached. Watersheds of less than 10 acres.were used to calibrata the model; slopes. were
less than 1%; N values were 0.8 and less and surface flow dominated (McCuen, 1989).

Irzard (1946)

1

_ kK(Bi+c)) &3

< 1 2
s3 13

where K is equal to 41.025 for U.S. customary umits (113.391 for metric), B is equal to
0.0007 for U.S custumary wnits (0.00027 for metric), ¢” is the retardance coefficient given
mm Table 3.2.7, { is the rainfall intensity, m/hr (cm/hr), L is the length of flow path in ft (m),
and s is the slope of overland flow path, ft/ft (m/m). .

The product of { and L must be less than 500 in-ft/hr (390 cm-m/br) to consider using this
formula. In addition, well defined channels should mot be present. This method was
developed in laboratory experiments for the overland flow on roadway and frf surfaces.

- Table 32.5
Values of N for Kerby’s Formula (Kerby, 1959)

Tvpe of Surface N
Smooth impervious surface 0.02
Smooth bare packed soil 0.10
Poor grass, cultivated row crops or .

moderatzly rough bare surface 0.20
Decidnous timberiand 0.60
Pastire or Overage grass 0.40
Conifer timberland, deciduous tmberiand

with deep forest litter or dense grass 0.80
HERPICC Stormwater Drainage Manual - Revised Tuly 1994 Chapter-3 - 8
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Table 3.2.6
Manming’s 7 Roughness Coefficients for Shest Flow (Engman, 1983)

Tvpe of Swrtacz

I

Smooth siurfacss - 0.011

(concrete, asphalt, gravel, or bare soil)
Fallow (with no residue) : 0.05
Cultivated soils :

Cover < 20% 0.06

Cover > 20% 0.17
Grass

Short grass, prairie . Q.15

Dense grass - 0.24

Bermudagrass ' 0.41
Range ’ 0.13
Woods

Light underbrush 0.40

Dense underbrush 0.80

Table 3.2.7
Values of ¢ for Izzard’s Formula

Surface ] <’
Smooth asphalt surface 0.007
Concrete pavement 0.012
Tar and gravel pavement 0.017 B
Closely clipped sed 0.046
Dense bluegrass timf 0.060

q
’ 3.2.3 - Application of the Rational Method

The following procedure is used to zpply the Rational Method.

Step 1: Determine the contributing basin area A (acres or hectares) by using USGS
topographical maps, Indiana county drainage maps, maps developed from a survey of the
area, or plans made specifically for the basin. This area is found by using a planimeter or
digitizer. ‘

Step 2: By the use of Table 3.2.1 for rural areas or Table 3.2.2 for urban areas, estimate the

appropriate value of C. If the land use is mixed, a composite C value is esimated from Table
3.2.3 or is determined by:

HERPICC Stormwater Drainage Marual - Revised July 1994 Chapter 3 - 9
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RGH COUNTY, INDIANA

PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION

/EY DATA SOIL LEGEND
Dx The first capital letter is the initial one of the soil name. The lowercase letter that follows separates
mapping units having names that begin with the same letter except that it does not separate sloping or
o0 o eroded phases. The second capital letter indicales the class of slope. Symbols without a slope letter
< % are for soils with a slope range of Q to 2 percent or they are for land types with a considerable range of
o o slope. A final number, 2 or 3, in the symbol indicates that the soil is eroded or severely eroded.
Q
® a ¢ SYMBOL NAME
v v AIB2 Alford silt toam, 2 to 6 percent slopes, eroded
v AlC2 Alford silt loam, 6 to 12 percent slopes, eroded
AIC3 Alford silt loam, 6 to 12 percent slopes, severely eroded
o AID3 Alford silt loam, 12 to 18 percent slopes, severely eroded
N Ba Bartle siit loam
Bd Birds silt loam
.. Bo Bonnie silt loam
- 8r Borrow pits
# Ev Evansville silt loam
P Gn Ginat silt loam
- Gu Gullied tand
= He Henshaw silt loam
. HoA Hosmer silt laam, 0 to 2 percent slopes
g HoB2 Hosmer silt loam, 2 to 6 percent slopes, eroded
Ho83 Hosmer silt loam, 2 to 6 percent slopes, severely eroded
nAAY HoC2 Hosmer silt loam, 6 to 12 percent slopes, eroded
HoC3 Hosmer silt loam, 6 to 12 percent slopes, severely eroded
+ HoD3 Hosmer silt loam, 12 to 18 percent slopes, severely eroded
Ht Huntington silty clay loam
Hu Huntington fine sandy loam, sandy variant
1oA lona siit loam, 0 to 2 percent slopes
ioB2 lona silt Toam, 2 to § percent slopes, eroded
v iva silt foam
Ln Lindside siity clay toam
Ma Made land

MkB2  Markland silt Joam, 2 to § percent slopes, eroded

MkC2 Markland silt loam, 6 to 18 percent slopes, eroded

MIC3 Markiand silty clay loam, 6 to 18 percent sloges, severely eroded
Mr McGary silt loam

MuA Muren silt loam, 0 to 2 percent slopes

MuB2  Muren silt loam, 2to 6 percent siopes, eroded

Nw Newark silty clay loam
f Pa Patten silty clay loam
P8 Princeton fine sandy loam, 2 to & percent slopes
Ra Ragsdale silt loam
Rh Rahm silty clay loam
Rs Reesville silt loam

ScA Sciotovilie siit loam, 0 to 2 percent slopes
ScB2 Sciotoville silt Joam, 2 to § percent slopes, eroded
St Stendal siit loam

UnB2  Uniontown silt loam, 2 to 6 percent slopes, eroded

Wa Wakeland silt loam

Wb Weinbach silt loam

WeD2  Wellston silt loam, 12 to 18 percent slopes, eroded

WeD3  Wellston silt loam, 12 to 18 percent slopes, severely eroded
WeE2  Wellston siit loam, 18 to 25 percent slopes, eroded

WeF Wellston silt loam, 25 to 50 percent slopes

WhA Wheeling loam, 0 to 2 percent slopes

WhB2  Wheeling loam, 2 to 6 percent slopes, eroded

Wm Wilbur silt loam

Wo Waodmere silty clay loam

ZaC2 Zanesville silt loam, 6 to 12 percent slopes, eroded

ZaC3 Zanesville silt loam, 6 to 12 percent slopes, severely eroded
ZaD2Z  Zanesville silt foam, 12 to 18 percent slopes, eroded

ZaD3 Zanesville silt foam, 12 to 18 percent slopes, severely eroded
Zp Zipp silty clay




U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE VANDERBL
CONVENTIONAL SIGNS
WORKS AND STRUCTURES BOUNDARIES SOIL SUR
Highways and roads National or state ..., .. ... .. — . — Soil boundary
Divided . . ... ... . sS——————— County ... — i — and symbol .. ...
Good motor ... ... _— Minor civit division ... —_———— — Gravel ..............
Poor mator .................. B T Reservation ................ .. __._ . __ Stony ...... ..
Stoniness
Trail oo — Limit of soil survey ............ Very stony ..... ..

Highway markers

National Interstate

State or county
Railroads

Single track

Multiple track .......... . .. e

Abandoned .. ......... ..

.................. %f T
Grade ... ................... e
R.R.over ... ............... ——————
R.R.under .. .. ... .. . —t——ep— || ————

Buildings s .
Schoot .............. * ...... {

Church H

Mine and quarry ... ... ..... R oy

Gravel pit ... . ... ... .. %

Power line .. . .. . ... . v———

Pipeline ................. [ S R SN

Cemetery . .......... T

Dams . ...........cccocoeeiinn.. A“\/bcl—'\

tevee . ... ... ... ... I e o]

Tanks ...l « S

Well, cilorgas .. ... ... .. : 4

Forest fire or lookout station o~

Indian mound ... . ..., AN

Located object ................. [0]

Small park, cemetery, airport. ...

Land survey division corners . ..

DRAINAGE
Streams, double-line
. ‘\"""-\-\___,_.-f"'_’_'_._'_\
Perennial . .. — e
Intermittent . T
Streams, single-line
Perennial .......... ....... — e e —
Intermittent
Crossable with tillage !
implements . ... .. e
Not crossable with tillage
implements _......... .. .. T T
Unclassified .......... .. e TN

Canals and ditches

......... e ——

Lakes and ponds

Perennial ,...................
LTI
Intermittent L_fmt )
Spring ... ... ... %
Marsh or swamp ..., ... ... .. ke
Wetspot ................. ... i

Drainage end or aliuvial fan .. TT— T ——

RELIEF

Escarpments

Bedrock ... .. .............. YT YYIYYYYYY Yy,

Other ......... ........... .. AL T T
Shortsteepslope ............... ... ...t G
Prominent peak ......... ... .. .. 0¥
Depressions

P Large Smali

Crossable with tillage S,

implements ..., . .. . ebia® °

Not crossable with tillage E"'”a

implements _,.......... S [

Contains water most of Dt

the time ............... e ®

Rock outcrops ....,........
Chert fragments . ...........
Clay spot ..................
Sand spot ...........

Gumbo or scabby spot ... ..




Y, INDIANA — SHEET NUMBER 11

=
£ _
- [
L
Hu.
o
i e
e
o
{ll
Il
.:!
il
|
Il
| 5
_
§ [+9]
w0
(=]
g Sl
U] —
~
[ o
L S
E m
15 0
2 Il
<
4 Lo
2 e
s i
N2
o
—-_O
o
o
i
gt
Q
| O
Qo
‘m
l‘o
x|j8
-
il
il
e
I ]
.



Supplementary Calculations
For

Aspen Hill Estates Subdivision

By:
Morley and Associates, Inc.
600 S. E. Sixth Street
Evansville, IN 47713

(812) 464-9585

December 1999

J:\M037\civil\supple doc



C?\/[or]ey,nd

SSOCI&tCSM Project _

CONSULTING ENGINEERS/LAND SURVEYORS/ARCHITECTS

600 S.E. SIXTH STREET « EVANSVILLE, IN. 47713-1222 - —Sheet  of
(812) 464-9585 « FAX: (812) 464-2514
hh‘p://www.evcnsville.ne1/~morley * Email: morley@evansville.net

Sob basin A - UQe,Hrnjm Aeres - Posip 7

{Anée\/coopeé __/fc_ < A
Al (19 0. 30 OO0
). 530 0. 3o O. /1Y
A3 /. /10 0. 300 ). Do
5834 WEC = O. 3o L= O. 555

\ <o
= 0.597 [ML So%T 0,9297[( 0.555) (oco' ) | 27
o (0. 113%)" J

/‘

_écz O/)Q 79 ™.,

T, = S0233n /b

/0

Qo Cio = (036oYd0a3) 2.83d): /279 als

DZ\/z,Dor’Jﬁé

WeC = O.¢5]
LIt A2 O.dbS

{
fc,: CD.§97L OL/L"S><CDOQ> o )7, 07 ~a,

(011332 -
Tos= 4637

o= (045 4-657)(8839): /555 s

Project No. ~ Date . By



Offsite Drainage Sub-Basins

Sub-basin No : A1 (D1} Total Area = S.F. = 269,804 6.194 Ac
Surface - . c N
| Structures 0 Total 2,000 S.F. = 0 SF. = 000 Ac. 092 0.02
Drives 0 Total 400 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 15 width = 0 §.F. = 0.00 Ac. 0.96 0.02 |
| Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.%2 0.02
| Sidewalks 0 L.F. 4 Width = 0 SF. = 0.00 Ac. 0.96 0.02
Pasture (5-10%) 0 S.F. = 0.00 Ac. 0.35 0.40
Woods (5-10%) 269,804 S.F, = 6.19 Ac. 0.36 0.60 |
Cultivated Fields (5-10%) ‘ S.F. = 0.00 Ac. 0.56 0.20 |
| water — 0 S.F. = 0.00 Ac. 1.00 0.00
Misc. 0 S.F. = ' 0.00 Ac. -
6.19 ]
Weighted ¢ = 0.360
Weighted N = 0.600
B L = 1.287 Ft.
i H = 66.9 Ft. |
- - S = 0.0520 Ft./Ft.
T tc = 36.81 Minutes| {Min. 5 minutes)
- I(10) = 2.901 In.Hr |
B Q{10) - 6.47 CFS
Offsite ‘Drainage Sub-Basins
Sub-basin No : A2 {(D2+ Total Area = S.F. = 66,647 1. 530 Ac.
LAKE 4) B
Surface o B C N
| Structures 0 Total 2,000 S.F. = 0 S.F. = 0.00 Ac. 0.92 0,02
| Drives ] 0 Total 400 S.F, = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0§ L.F, 15 width = 0 S.F. = 0.00 Ac. 0.96 0.02
Patios 0 Total 200 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.00 Ac. 0.96 0.0z
| Pasture (5-10%) 62,129 S.F. = - 1.43 Ac. 0.36 0.40
Woods (5-10%) 4.518 S.F. = 0.10 Ac. 0.36 0.60
Cultivated Fields (5-10%) S.F. = 0.00 Ac. 0.50 0.20
Water . A 0 S.F. = 0.00 Ac. 1.00 0.00
| Misc, - 0 S.F. = 0.00 Ac
' .53
Weighted ¢ = 0.360
_ Weighted N = ~ 0.414
L= 420 Ft
H = 35.0 Ft.
| S = 0.0833 Ft./Ft.
B tc = 16.42 Minutes| (Min. 5 minutes)
- 1(10) = 4.393 In./Hr
- Q(10) - 2.42 CFS |




Offsite Drainage Sub-Basins

Sub-basin No.: A3 (D3) Total Area = S.F. = 48,352 1.110 Ac.
| Surface - - . C
Structures 0 Total 2,000 S.F. = 0 S.F. = 0.00 Ac. 0.92 o.
Drives 0 Total 400 S.F. = 0 S.F. = 6.00 Ac. 0.92 0.
Pavement 0 L.F. 15 width = 0 S.F. = 0.00 Ac. 0.95 0.
| Patios 0 Total . 200 S.F. = 0 S.F. = 0.00 Ac. 0.%2 o0,
| Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.06 Ac. 06.96 0.
Pasture (5-10%] 24,195 S.F. = ___0.56 Ac. 0.36 0.
Woods (5-10%) 24,195 S.F. = — 0.5 Ac. 0.36 0.
Cultivated Fields (5-10% ] 0 S.F. = - 0.00 Ac. 0.50 0.
| Water 0 S.F. = 8.00 Ac. 1.00 o.
Misc. ~ ) ] 0 S.F. = 0.00 Ac,
B 1.11
Weighted ¢ = 0.360
Weighted N = 0.500
— L= 275 Ft
i ) H = 31.3 Ft |
S = 0.1160 Ft. Ft.|
tc = 13.64 Minutes| (Min. 5 minutes)
[ I1(10) = 4.750 In. Hr |
Q(10) : ~ 1.90 CFs |




Developed Drainage Sub-Basins

Sub-basin No : Al (Di) Total Area = 269,804 S F. = 6.19 Ac.

Surface o) N
| Structures 1 Total 3.500 S.F. = 3.500 S.F. 0.08 Ac. 0.92 0 02
| Drives 1 Total 1.100 S.F. = 1,100 S.F. = 0.03 Ac. 0.96 0.02

Pavement 0 L.F. 14.5 width = 0 S.F. = 0.00 Ac. 0.95 0.02
| Patios 1 Total 900 S.F. = 500 S.F. 0.02 Ac. 0.92 0.02 |
__ Sidewalks 100 L.F 4 Width = 400 S.F. = 0.01 Ac. 0.96 o 02 |
__Lawn (0-2%) 21,780 S.F. = 0.50 Ac. 0.15 0.40

Lawn (2-5%) S.F. = _0.00 Ac. 0.25 0.40 |

Lawn (5-10%) _ S.F. = ) 000 Ac. 0.40 0.40
Woods(5-10%) 242,124 S.F. = __5.56 Ac. 0.36 0.60
_Water - ) S.F. = 0.00 Ac. 1.00 0.00

Misc, S.F. = 0.00 Ac.

6.19
Weighted ¢ = 0.356
Weighted N = 0.571
L = 1.287 Ft
- H = 66.9 Ft |
L S = 0.0520 Ft./Ft.|
tc = 35.97 Minutes| (Min. 5 minutes)
| I(25}) = 3.335 In./Hr.
Q(25) = 7 .34 CFS
Developed Drainage Sub-Basins
Sub-basin No.: A2 (D2+ Total Area = 66,647 S.F. = 1.53 Ac
Laked) )

Sur face C N
| Structures 0 Total 3.500 S.F. = 0 S F. = 0.00 Ac. ©.%2 0.02

Drives B 0 Total 400 S.F, = 0 S.F. 0.00 Ac. 0.96 0.02
___Pavement 0 L.F. _14.5 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
__Patios 0 Total 900 S.F. = i 0 S.F. = 0.00 Ac. 0.92 0.02

Sidewalks ¢ L.F. 4 Width = 0 8.F. = 0.00 Ac. 0.%s 0.02
___Lawn (0-2%) _ i S.F. = 0.00 Ac. 0.15 0.40

Lawn (2-5%) - S.F. = Q.00 Ac. 0.25 0.40
| Lawn (5-10%) _ ,'.4 17,860 5.F. _0.41 Ac. 0.40 0.40 |

Lawn (>10%) S.F. = - 0.00 Ac. 0.55 0.40
| Water 48,787 S.F. 1.12 Ac. 1.00 0.00

Misc. S.F. = 0.00 Ac.

183
Weighted c = 0.839
Weighted N = 0.107
B L = 420 Ft.
H 35.0 Ft.
S = 0.0833 Ft./Ft
_te = 8.74 Minutes| (Min 5 minutes)
1(25) 6.248 In. Hr.
B Q(25) = 8.02 CFS




Developed Drainage Sub-Basins

Sub-basin No.: A3 (D3) Total Area = 48,352 S F. = 1.11 Ac.
Surface c N
Structures 1 Total 3.500 S.F. = 3.500 S.F. = 0.08 Ac. 0.92 © 02 |
Drives 0 Total 400 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02 |
Pavement 0 L.F. 14.5 Width = 0 S.F. = 0.00 Ac. 0.92 6.02
Patios 1 Total 900 S.F. = 900 S.F. = 0.02 Ac. 0.92 0.02 |
Sidewalks 0 L.F. 4 Width = 0 S.F. = 0.00 Ac. 0.92 (.02
___Lawn (0-2%) S.F. = i ~0.00 Ac. 0.15 0.40
Lawn (2-5%) i _S.F. = 0.00 Ac. 0.25 0.40
Lawn (5-10%) 43.952 S.F. = 1.01 Ac. 0.40 0.40
| Lawn (>10%) S.F. = 0.00 Ac. 0.55 0.40
| Water . S.F. = _ 000 Ac. 1.00 0.00
Misc. S.F. = 0.00 Ac
1.11
Weighted ¢ = 0.447 |
Weighted N = 0.365
L = 275 Ft.
H = 31.9 Ft.
B s = 0.1160 Ft. Ft.
~ tc = 11.77 Minutes| (Min. 5 minutes)
- 1(25) = 5.605 In./Hr.
0(25) = 2.79 _CFs___|

obhasin Ac C N
A\ {08 0.250 .57
A2 /, 53 ©.839 @./ov’
A% ). 1 . 447 o. 3635
%63 L C =051 LEN= 046
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PIPE FLOW: For a pipe flowing full, but not under pressure, Manning’s Equzzon
(Equaton 4.6) may be used o calculae the flowrae. As soon as a depth of water
develops above the pipe the flowrate must be calculzied using a moedified form of tha
Manning equadon and musc include eamance and exic losses. Equadon 6.10 is used o
calculate the flowrate under these conditons,

o TIRREIYN

where Q = flowrate in cfs,

= enmance loss ccefficient (given in Table 6.3),
= ouder loss coefiicient (usually waken a5 1.0),>
= pipe diaméter (), T
= Manning’s roughness coefficient (Table 4.2),
= length of pipe (£) (Equadon assumes a free jet @ exit),
Height of water surface above center of pipe opening (fo).

@)
1
e
il
-
4

S g dﬁ,}’ﬁ'

i

All of the equadons presented may be used to calculate the flowrae Q. Often the
flowrate is known and the orifice opening, weir size or pipe diameter are the paramerers
actually required. In these cases the equadons are rearranged 10 solve for the unknown
variable. When the computed result does not correspond 10 a commercially available pipe
size, the type of Opening, discharge coefficient, or pipe roughness are varied to obrain a
readily available pipe of PTODET size. ’

) -

.
R kR i R T

Table 6.3

. Value of K, (enmance losses)
4 (Pordand Cement Associadon)

3
@e gf Enrranca ' K. ‘

Concrete pipe in headwall

|

Socket or beveled entancs 0.19 [

. Rounded lip 0.10 ‘
| Square edge 043 |
|‘| Concrete pipe projecing, square 2ds= 0.46 ,
} Corrugated metal pipe in headweall, square edge | 0.43 ‘

FERPICC Stormwatzr Drainage Manual - Revised Marci 1552 Chapter 6 - 37-




99-4037-4B

Friction Loss Calculations

Q= Flowrate (cfs)

Ke= Entrance Loss coefficient

Ko= Outlet Loss coefficient

g= Gravity (ft/sec2)

h= Height of water above the centerline of the pipe (ft)
d= Diameter of the pipe (ft)

A= Area of the pipe (ft2)

L= Length of pipe

n= Mannings roughness coefficient

Q= A x [h ((Ket+Ko)/2g) + ((2.87*n2*L)/d4/3)]1/2

Q= 12.739 cubic feet per second
Ke= 0.43 see table
Ko= 1.0 assumed

g= 3220 ft*2 per second

h= 210 ft

d= 1.500 ft

A= L.77 "2 (18-inch Dia. Pipe)

L= 900 ft

n= 0.011 (Reinforced Concrete Pipe)

il



VANDERBURGH COUNTY DRAINAGE BOARD
FORM 800
PROJECT: Wellington Acres  DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Lake 4
DESIGNER: Morley and Assoc. 4037-4B RELEASE RATE RETURN PERICD: 10 YRS
WATERSHED AREA: 8.834 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 20.72 MINUTES
RAINFALL INTENSITY (Iu): 4.023 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.36
UNDEVELOPED RUNOFF RATE (O = Cu*Tu*Aj: 12.79 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.451
STORM  RAINFALL  INFLOW OUTFLOW STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td Id I(Td) 0
{Cd*Id*A) (Cu*Iu*A) I(Td)-O (Td}-0Q)*Td 12
(HRS)  (INCH/HR)  (CFS) (CFS) [CFS) (ACRE-FT)
0.08 7.208 28,72 12.79 15.92 0.111 -
_ 0.17 5.925  23.61 12.79 10.81 0.150 -
i 0.25 5.033 20.05 12,79 7.26 0.151
| 0.33 4.571 18.21 12.79 5.42 0.150
| 0.42  4.108 16.37  12.79 _ 3.57 0.124 -
___0.50 3646 14.53 12,79 1.73  0.072 |
| 0.58 3.385 13.48 12.79  0.69 0.034 -
0.67 3.123 12.44 12.79 -0.35 -0.019 - |
0.75 2.862 11.40 12.79 -1.39  —0.087 -
0.83 2.601 10.36 12.79 -2.43  -0.169 - )
_0.32 2.339 9,32 12.79 -3.48 ~0.265 ) -
1.00 2.078 8.28  12.79 -4.52 -0.376
_1.25 1.909 7.60 12.78  -5.19 -0.541 - -
_1.50 1.739 6.93 _12.79 -5.87 ~0.733 )
1.75 1.570 6.25 12.79 ~6.54 -0.954 - gl
2.00  1.400 5.58 12.79 ~7.22 -1.203 1
2.50 1.210 4.82 12.79 -7.98 ~1.662 - |
3.00 1.019 4.06 12.79 -8.73 -2.184 -
__ 4.00 0.836 3.33 12.79 -9.46 -3.154 ]
PEAK STORAGE (ACRE/FT): 0.15
PEAK STORAGE (CUBIC FT): 6.587 |

g
*



VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Wellington Acres DETENTION FACILITY DESIGN RETURN PERIOD: 100 YRS
Lake 4
DESIGNER: MORLEY & ASSOC. 4037-4B_ RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 8.834 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) - 20.72 MINUTES
RAINFALL INTENSITY (Iu): 4.023 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.36
UNDEVELOPED RUNOFF RATE (Q = Cu*Iu*A): 12.794106 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.451
STORM  RAINFALL INFLOW OUTFLOW STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td Id I(Td) o
(Cd*Id*A) (Cu*Iu*A) I(Td)-O (Td}-0)*Td 12
(HRS)  (INCH/HR)  (CFS) (CFS) (CFS) ( ACRE-FT
0.08 8. 469 33.74 12.79  20.95 0.140
0.17 7.126  28.39 12.79  15.60 0.221
0.25 6.194 24.68 12.79 11.88 0.248
_0.33 5.665  22.57 12.79 9.78 0.269 i
| 0.42 5.137  20.47 12.79 7.67 0.268 i ]
__0.50  4.608  18.36 12.79 5.56 0.232 —
0.58 4.284 17.07 12.79 4.27 0.207
0.67 3.960 15.78 12.79 2.98 0.1656 B =
0.75 3.636 14.48 12.79 1.69 0.106
0.83 3.311 13.19 12.79 0.40 0.028
0.92 2.987 11.90 12.79 -0.89 ~0.068
1.00  2.663 10.61  12.79 -2.18 -0.182 B
1.25 2.444  9.74 12.79 -3.06 -0.319
1.50 2.224 8.86 12.79 -3.93 ~0.492 - —
1.75  2.005 7.99 12.79 -4.81 -0.701 —
| 2.00  1.785 7.11 12.78  -5.68 -0.947 i e
2.50 1.538  6.13 12.79 -6.67 -1.389
3.00 1.291 5.14 12.79  -7.65 -1.913
4.00 1.062 4.23 12.79 -8.56 -2.854 i
PEAK STORAGE (ACRE/FT) : 0.27
PEAK STORAGE (CUBIC FT): 11,712

7



99-4037-4B

Friction Loss Calculations

Q= Flowrate (cfs)

Ke= Entrance Loss coefficient

Ko= Outlet Loss coefficient

g= Gravity (ft/sec2)

h=Height of water above the centerline of the pipe (ft)
d= Diameter of the pipe (ft)

A= Area of the pipe (ft2)

L= Length of pipe

n= Mannings roughness coefficient

Q= A x [h (Ke+Ko)/2g) + ((2.87*n2*L)/d4/3)]1/2

Q= 4.923  cubic feet per second
Ke= 043 seectable
Ko= 1.0 assumed

g= 3220 ft"2 per second

h= 210 f

d= 1.000 ft

A= 0.79 "2 (18-inch Dia. Pipe)

L= 9.0 ft

n= 0.011 (Reinforced Concrete Pipe)

-



99-4037-4B

Friction Loss Calculations @

Q= Flowrate (cfs)

Ke= Entrance Loss coefficient

Ko= Qutlet Loss coefficient

g= Gravity (ft/sec2)

h= Height of water above the centerline of the pipe (ft)
d= Diameter of the pipe (ft)

A= Area of the pipe (ft2)

L= Length of pipe

n= Mannings roughness coefficient

Q= A x [h ((Ke+Ko)/2g) + ((2.87*n2*L)/d4/3)]1/2

Q= 5.582 cubic feet per second
Ke= 0.43  see table
Ko= 1.0 assumed

g= 3220 "2 per second

h= 270 ft

d= 1.000 ft

A= 0.79  ft"2 (12-inch Dia. Pipe)

L= 90.0 ft

n= 0.011 (Reinforced Concrete Pipe)

=



VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Wellington Acres  DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Lake 4
DESIGNER: Morley and Assoc. 4037-4B RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 8.834 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 20.72 MINUTES
RAINFALL INTENSITY (Iu): 4.023 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.36
UNDEVELOPED RUNOFF RATE - As Calculated 5.58 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.451
STORM  RAINFALL  INFLOW OUTFLOW  STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td Id I(Td) o
(Cd*Id*A) (Cu*Iu*A) I(Td)-O (Td)-0}*Td 12
(HRS) _ (INCH/HR) _ (CFS) (CFS) (CFS) (ACRE-FT)
0.08 7,208 28.72 5.58 23.14  0.161
0.17 5.925 23.61 5.58 18.03 6.250 R
0.25  5.033 20.05 5.58 14.47 0.302 =
0.33  4.571  18.21 5.58 12.63 0.351 -
0.42 4108  16.37 558  10.79 0.375 = o
| 0.50  3.646 14.53 5.58 8.95  0.373 -
0.58  3.385 13.48  5.58 7.90 0.384 -
_0.67 3123 12 44 5.5 6.86  0.381 ]
0.75  2.862 11.40 5.58 582 0.3
0,83  2.801 10.36 5.58 4.78  0.332 i
B 0.92  2.339 9.32 5.58 3.74 0,28
~1.00 2.078 8,28 5.5 2.76  0.225 T
_1.25 1.909  7.60 5,58 2,02  g.211 T
1.50 1.739 6.93 5.58 1.35 0.169
1.75  1.570 6.25 ~ 5.58 0.67 0.098 B N
2.00 1.400 5.58 5.58 0.00 0.000 - —
2.50 1.210 4.82 5.58  -0.76 6.1
_3.00 1.019 4.06 5.58 -1.52  -0.380
4.00  0.836 3 .33 5.58 -2.25 -0.750 -
PEAK STORAGE (ACRE/FT): 0.38 |
PEAK STORAGE (CUBIC FT): 16,738




VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Wellington Acres DETENTION FACILITY DESIGN RETURN PERIOD. 100 YRS
Lake 4
DESIGNER: MORLEY & ASSOC. 4037-4B  RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 8.834 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 20.72 MINUTES
RAINFALL INTENSITY (Iu): 4.023 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.36
UNDEVELOPED RUNOFF RATE - As Calculated 5.58 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.451
STORM  RAINFALL  INFLOW OUTFLOW STORAGE  REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td 1d I(Td) o
(Cd*Id*A) (Cu*Iu*A) I(Td)-O (Td)-O)*Td 12
(HRS)  (INCH/HR) _ (CFS) (CFS) (CFS) (ACRE-FT)
0.08  8.469 33.74 5.58 28.16  0.188 - —
. 8.17 7.126 28.39 5.58 22.81 0 323 - ]
0.25 6.194 24.68 5.58 19.10 0.398 =5
0.33  5.665 22.57 5.58 16.99  0.467 -
| 0.42 5.137 20.47 5.58 14 89 0.521 ]
0.50 4.608 18.36 5.58  12.78  0.532 - -
~ 0.58 4.284 17.07 5.58 11.49  0.555 i
| 0.67 3.960 15.78 5.58  10.20 0.569 !
_ 0.75 3.636 14.48 5.58 8.90 0.557 _ =
| 0.83 3.311 13.19 5.58 7.61 0.2
_0.92  2.987 11.9¢0 5.58 6 .32 0.485 - -
1.00 2.663 10,561 5.58 5.03 0.419 ]
_1.25  2.444 9.74 5 58 4.16 0.433 1
1.50 2.224 8.86 5 58 3.28  0.410 el
Il 1.75  2.005 7.99 5.58 2.41 0.351 -
i 2.00 1.785 7.11 5.58 1.53 0.255 -
| 2.50 1.538 .13 5.58 0.55 0.114 - -
3.00 1,291 5.14 5.58 -0.44 -0.109 -
| 4.00 1.062 4.23 5.58 ~1.35 -0.450 -
PEAK STORAGE (ACRE/FT): _0.57
PEAK STORAGE (CUBIC FT): 24,797

1




