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CROSS POINTE - SECTION 4

The site is located approximately 1200 feet north of the
intersection of Lloyd Expressway (SR66) and Cross Pointe Blvd.,
bordered on the south side by Builders Square and the east side
by Nurrenbern Ditch.

The 11.73 acre site is located on flat ground which has been
cultivated for row crops. The extreme northern portion of the
site, which is bordered by the existing Virginia Street, is
partially drained by existing lawn drains placed during the
construction of Virginia Street. The remaining portions of the
site drain into an existing 37 paved ditch which drains directly
into the Nurrenbern Ditch through an existing 27" RCP located on
the southeastern portion of the site.

The majority of the storm water within the development will be
conveyed to a proposed retention basin which will be located
along the south property line. A small portion of the proposed
road (.09 acres) will be conveyed to an existing curb inlet
located along Virginia Street. Storm water from the rest of the
site will enter the retention basin through the proposed storm
sewers or by overland sheet flow.

Storm water retention will be provided onsite by the construction
of an incised basin near the south boundary of Section 4. The
maximum allowable discharge rate from the basin for the Section 4
drainage area is equal to the undeveloped 10 year rate of 7.80
cfs for the 11.73 acre site. This is reduced by the 25 year
developed rate of 0.60 cfs for Sub-basin No. 3, which exits the
site undetained. The required detention volume for an allowable
discharge rate of 7.20 cfs is 57,721 cubic feet, as determined
using Form 800.

The existing 27" RCP shown on the drainage plan will serve as the
restricting outlet for the Section 4 basin. The basin will
receive the discharges from several other detention/retention
basins in the Cross Pointe development. The retention basins for
Cross Pointe Section 3 and Arbor Hospital discharge into an
existing paved swale which will drain into the Section 4 basin
from the west. Storm water from part of Cross Pointe Boulevard
will also enter the basin via the paved swale. The discharges
from Detention Basins A and B on the Builders Square site will
enter the basin through the existing 27" RCP near the southeast
corner of the basin. The total allowable peak discharge to
Nurrenbern Ditch through the 27" RCP outlet was determined to be
23.66 cfs. The required headwater for the 27" RCP was calculated
for conditions of inlet and outlet control. Under conditions of
inlet control, the required headwater for the pipe was determined
to be 2.66 feet. For outlet control conditions, maximum
tailwater was determined by assuming a water elevation of 388.0
feet in the Nurrenbern Ditch. The required headwater was
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calculated to be 4.39 feet for a discharge rate of 23.66 cfs,
exceeding the available headwater of 3.26 feet at the pipe inlet.
Therefore, the peak allowable discharge cannot occur when the
water surface in the Nurrenbern Ditch is at or near its’ peak
during a storm. The discharge rate of 23.66 cfs from the 27" RCP
pPipe will occur either before or after the flow in the ditch is
at its’ peak. The retention basin will have 142,069 cubic feet
of storage volume available to elevation 388.0 feet, which is
more than twice the required storm storage of 66,994 cubic feet.
The required storage volume includes 9,273 cubic feet for an area
of Cross Pointe Boulevard, which presently flows directly into
the existing swale.

Based on the most recent soil survey of Vanderburgh County, the
11.73 acre site contains the following soil type: Evansville
silt loam (Ev).

The site is located within the Zone B flood boundary according to

the FIRM Panel Number 180256 0050 B, dated March 19, 1982, for
Vanderburgh County, Indiana.
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United States Department of Agriculture
Soil Conservation Service
In cooperation with

Purdue University Agricultural
Experiment Station



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil

series to which the mapping unit belongs.

Acreage and extent, table 1, page 11.
Predicted yields, table 2, page 40.
Tree and shrub groups, table 3, page 50.

Other information is given in tables as follows:

Wildlife, table 4, page 52.
Recreation, table 5, page 54.
Engineering, tables 6, 7, and 8, pages 58, 60, and 66.

Capability Tree and shrub
Described unit group

Map on
symbol Mapping unit page Symbol Page Number
Al1B2 Alford silt loam, 2 to 6 percent slopes, eroded------------ 11 IIe-3 41 111
AlC2 Alford silt loam, 6 to 12 percent slopes, eroded----------- 11 IIIe-3 43 III
AlC3 Alford silt loam, 6 to 12 percent slopes, severely eroded-- 12 IVe-3 45 111
Al1D3 Alford silt loam, 12 to 18 percent slopes, severely

er0ded- - o m e e 12 Vie-1 46 III
Ba Bartle Silt lo@m------===-=mmmc—ccccmcccmemceemmmmmm——mm o 15 IIw-3 42 II
Bd Birds Silt 10@m----=--—=--cc=-mmmmmmmm e eemem—mmmm—o= 16 IIIw-10 44 1
Bo Bonnie silt loam-----=-=====smeccecmmeecmcemeeemmm— o= 16 IIIw-10 44 1
Br BOTTOW PitS=—---mmmemmcmemmmmceommmm e memeeoo e oommo oo 16 VIiIie-3 46 v
Ev Evansville silt loam----=-====-===c-ccccceccmcmmmcmmmmmmm == 17 IIw-1 41 I
Gn Ginat silt loam-------—---=-mmmm=mmcmcmmccme e om—————— o 17 IIIw-12 45 I
Gu Gullied land---=-===-—--cccmcmmmmmmmmcce e mmcemm——o oo 17 Vile-4 47 v
He Henshaw silt loam-------====-c=--==-co--cmmomommmmoo oo 19 IIw-2 42 1I
HoA  Hosmer silt loam, O to 2 percent slopes-------------==------ 20 IIw-5 43 II
HoB2 Hosmer silt loam, 2 to 6 percent slopes, eroded------------ 20 Ile-7 41 o II
HoB3 Hosmer silt loam, 2 to 6 percent slopes, severely eroded--- 20 I1le-7 43 II
HoC2 Hosmer silt loam, 6 to 12 percent slopes, eroded----------- 20 IIIe-7 43 II
HoC3 Hosmer silt loam, 6 to 12 percent slopes, severely eroded-- 21 IVe-7 45 11
HoD3 Hosmer silt loam, 12 to 18 percent slopes, severely

eroded--—---cccmce e mmmomm oo —mm s 21 VIe-1 46 11
Ht Huntington silty clay loam--------===-======-----c-co------ 22 I-2 41 III
Hu Huntington fine sandy loam, sandy variant-----------------< 22 I-2 41 III
IoA Iona silt loam, 0 to 2 percent slopes---------------===----- 23 I-1 41 III
IoB2 Iona silt loam, 2 to 6 percent slopes, eroded-------------- 23 ITe-3 41 CIII
Iv Iva silt loam------=--=-=----=---=====--- A 23 ITw-2 42 11
Ln Lindside silty clay loam---------==--==-=-m----cooo===n S 24 I-2 41 III
Ma Made land------c--fecmmme e e emm—mmomm—mmm e 24 Viie-3 46 v
MkB2 Markland silt loam, 2 to 6 percent slopes, eroded---------- 24 Ille-11 43 I
MkC2 Markland silt loam, 6 to 18 percent slopes, eroded--------- 24 IVe-11 45 II
M1C3 Markland silty clay loam, 6 to 18 percent slopes,

severely eroded-------======-----cooo-oom-mmmooooooo-mooo 25 Vie-1 46 II
Mr McGary silt loam--------===--o----===-=--m----ooooo------oos 26 ITIw-6 44 II
MuA  Muren silt loam, 0 to 2 percent slopes------=--------=-----< 27 I-1 41 111
MuB2 Muren silt loam, 2 to 6 percent slopes, eroded------------- 27 Ile-3 41 III
Nw Newark silty clay 10am------==-==-===-c-=co---omm—-oooo-=-- 28 IIw-7 43 I
Pa Patton silty clay loam-----=-=====--c-mc-cmmmmooomoo-=-=soo 28 IIw-1 41 I
pPrB  Princeton fine sandy loam, 2 to 6 percent slopes----------- 28 Ile-11 41 III
Ra Ragsdale silt loam----=--==-==---======--o----o----=---ooo 29 IIw-1 41 I
Rh Rahm silty clay 10@M-----=======—========c—=c-—==--=c=-===- 29 IIw-7 43 I
Rs Reesville Silt 10@m---=-==---============-—-=—-—===-===-=== 30 IIw-2 42 IT
ScA  Sciotoville silt loam, 0 to 2 percent slopes--------------- 30 ITw-5 43 1I
ScB2 Sciotoville silt loam, 2 to 6 percent slopes, eroded------- 31 Ile-7 41 II
St Stendal $ilt 10aM---=--===-=-=--======m====-ccc----===--=-== 31 1Iw-7 43 I
UnB2 Uniontown silt loam, 2 to 6 percent slopes, eroded--------- 32 IIe-3 41 I1I
Wa Wakeland Silt 10@mMe--------===c-====m====---come-——==------== 32 IIw-7 43 I
Wb Weinbach silt loam-----=--==-========---=--c--===-=--======= 33 IIw-3 42 11
WeD2 Wellston silt loam, 12 to 18 percent slopes, eroded-------- 34 Ive-3 45 III
WeD3 Wellston silt loam, 12 to 18 percent slopes,

severely eroded-----=--=-mm==m===mcmmmnoooo—mo-oo-o--mooos 34 Vie-1 46 111
WeE2 Wellston silt loam, 18 to 25 percent slopes, eroded-------- 34 Vie-1 46 II1




GUIDE TO MAPPING UNITS--Continued ;

i
3
: Capability Tree and shrub '
Described unit group
Map on
symbol Mapping unit page Symbol Page Number
WeF  Wellston silt loam, 25 to SO percent Slopes---------===-c-- 34 ViIe-1 46 III
WhA  Wheeling loam, 0 to 2 percent S10peS-----=----=eooocmmmoo___ 35 I-1 41 III
WhB2 Wheeling loam, 2 to 6 percent slopes, eroded-----------—o=v 35 Ile-3 41 III
Wm Wilbur silt lo@m-=-=-=== == ___ 36 I-2 41 III
Wo Woodmere silty clay loam---==-=c-coccoommmmmm . 36 I-2 41 III
ZaC2 Zanesville silt loam, 6 to 12 percent slopes, eroded------- 37 IIlIe-7 43 II i
ZaC3 Zanesville silt loam, 6 to 12 percent slopes, ot
severely eroded--===--=-c oo . 37 IVe-7 45 II )
ZaD2 Zanesville silt loam, 12 to 18 percent slopes, eroded------ 38 IVe-7 45 II i
ZaD3 Zanesville silt loam, 12 to 18 percent slopes, E
severely eroded----=-com oo 38 VIe-1 46 II
Zp Zipp Silty clay---=--= ool 38 ITIw-2 44 I
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TABLE 807

RAINFALL INTENSITY-DURATION-FREQUENCY TABLE FOR EVANSVILLE

INTENSITY IN INCHES PER HOUR

STORM RETURN PERIOD IN YEARS

STORM DURATION

5 10 25 50 100
5 MIN 6.063 6.625 7.208 7.936 8.469
10 MIN 4.863 5.380 5.925 6.616 7.126
15 MINY 4.029 4.515 5.033 5.697 6.194
30 MIN 2.837 3.226 3.646 4.194 4.608
60 MIN 1.549 1.819" 2.078 2.412 2.663:
2.0 HRS 1.053 1.230 1.400 1.620 1.785
3.0 HRS 0.774 0.899 1.019  1.175 1.291
4.0 HRS 0.632 0.736 0.836 0.965 1.062 -
5.0 HRS 0.524 0.606 ~0.684 0.785 0.861
6.0 HRS 0.453 0.522 0.589 0.676 0.741
7.0 HRS 0.399 0.459 0.516 0.591 0.647
8.0 HRS 0.358 0.412 0.463 0.530 0.581
9.0 HRS 0.323 0.370 0.415 0.472 0.516
10 HRS 0.297 0.339 0.379 0.431 0.470
11 HRS 0.276 0.314 0.351 0.399 0.435
12 HRS 0.259 0.296 0.331 0.376 0.410
13 HRS 0.245 0.280 0.314 0.357 0.39%0
14 HRS 0.233 0.267 0.299 0.341 0.372
15 HRS 0.220 0.252 0.281 0.320 0.349
16 HRS 0.209 0.238 0.266 0.302 0.329
17 HRS 0.198 0.225 0.251 0.284 0.310
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TABLE 803
UNDEVELOPED RUNOFF COEFFICIENTS (Ca)
SURFACE TYPE:

WOODLAND, TURFED MEADOWS
ROUGH PASTURE, FALLOW BRUSH:

SLOPE:

Less than 2% C =20.12
27 to 5% C = 0.24
5+%Z to 10Z C = 0.36
Over 107 C = 0.48

CULTIVATED FIELDS:

Less than 23 cC = 0.20
2% to 5% C = 0.35
5+Z to 102Z C = 0.50
Over 10% C = 0.65

TABLE 804

DEVELOPED RUNOFF COEFFICIENTS (Ca)
SURFACE TYPE:

PAVEMENT, ROOFTOP
OTHER IMPERVIOUS SURFACES:

Less than 2% cC = 0.92
2% to 5% C = 0.9¢
5+% to 10% C = 0.96
Over 10% C = 0.98

LAWNS WITH TURF:

Less than 2% cC = 0.15
2% to 5% C = 0.25
5+% to 10% C = 0.40
Over 107% C = 0.55

ALL WATER SURFACES
BASINS, PONDS & LAKES:

C = 1.00



Table 3.2.4 (cont’d)

Kerby (1959)

t. = K (L N §70-5)0-467

where K isequal to 0.83 (US Customary units) or 1.44 (Metric units), L is the length of flow
in ft (m), s is the average slope of overland flow, ft/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 from the most distant point of the
watershed to the outlet, measured parallel to the slope of the land until a well-defined channel
is reached. Watersheds of less than 10 acres were used to calibrate the model; slopes were
less than 1%; N values were 0.8 and less and surface flow dominated (McCuen, 1989).

Izzard (1946)

1
_ K(Bi+ ) L3
1 2

s 13

where K is equal to 41.025 for U.S. customary units (113.391 for metric), B is equal to
0.0007 for U.S custumary units (0.00027 for metric), ¢’ is the retardance coefficient given
in Table 3.2.7, i is the rainfall intensity, in/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 i and L must be less than 500 in-ft/hr (390 cm-m/hr) to consider using this
formula. In addition, well defined channels should not be present. This method was
developed in laboratory experiments for the overland flow on roadway and turf surfaces.

Table 3.2.5
Values of N for Kerby’s Formula (Kerby, 1959)
Type of Surface N
Smooth impervious surface 0.02
Smooth bare packed soil 0.10
Poor grass, cultivated row crops or
moderately rough bare surface 0.20
Deciduous timberland 0.60
Pasture or Overage grass 0.40
Conifer timberland, deciduous timberland
0.80

with deep forest litter or dense grass

HERPICC Stormwater Drainage Manual - Revised July 1994 Chapter 3 - 8
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Cross Pointe - Section 4
Storm Retention
Drainage Area = 11.73 acres
Weighted "c" = 0.846
Tc = 28.84 minutes
1(10) = 3.326 in/hr
Q(10) = Allowable Discharge = 7.80 - 0.60 = 7.20 cfs
Required Detention Volume (Form 800) = 57,721 cu. ft.

Basin Elevation/Area/Storage Information

Elev. Area Cumulative Volume
{ft) (ac.) {(ac.-ft.) {cu. ft.)
384.7 0.800 Pool

385.0 0.833 0.245 10,670
386.0 0.946 1.134 49,417
387.0 1.063 2.139 93,173
388.0 1.182 3.261 142,069 Peak Storage
388.5 1.243 3.868 168,477

Storage Volume Provided = 142,069 cubic feet
(to Elevation 388.0)

Basin Discharge Rate

Existing 27" RCP must have capacity to discharge the peak allowable rate

from Section 4 combined with the peak discharge rates from the basins upstream
which are being routed through this basin prior to discharge into the Nurrenbern
Ditch.

Drainage Area / Basin Allowable Q (cfs)
Cross Pointe - Section 4 7.20
Cross Pointe - Section 3 Basin 468
Builders Square Basin A 2.45
Builders Square Basin B 2.60
Arbor Hospital Basin 5.44
Cross Pointe Bivd. - Direct 1.29

Total 23.66

Inlet Control
For Q = 23.66 cfs for 27" RCP, HW/D = 1.18
Req'd HW = 2.66 feet

Qutlet Control
For Q = 23.66 cfs for 27" RCP with tailwater in Nurrenbern at Elev. 388.0 feet
Req'd HW = 4.39 feet > 3.26 feet = Available HW
Therefore , peak discharge cannot occur during peak tailwater in ditch. Peak
discharge through the 27" RCP will occur when water level in ditch is low.

Req'd Storage Volume (Form 800) = 57,721 + 9,273
= 66,994 cu. ft. < 142,069 cu. ft. available



VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Cross Pointe DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Section 4 Retention (Unrestricted Discharge Rate)
DESIGNER: MORLEY & ASSOC. RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 11.73 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED): 28.84 MINUTES
RAINFALL INTENSITY (Iu): 3.326 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.2
UNDEVELOPED RUNOFF RATE (O = Cu*Iu*A): 7.80 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.846
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 71.53 7.80 63.73 0.443
0.17 5.925 58.80 7.80 50.99 0.708
0.25 5.033 49.95 7.80 42.14 0.878
0.33 4.571 45.36 7.80 37.55 1.043
0.42 4.108 40.77 7.80 32.97 1.145
0.50 3.646 36.18 7.80 28.38 1.182
0.58 3.385 33.59 7.80 25.79 1.253
0.67 3.123 30.99 7.80 23.19 1.288
0.75 2.862 28.40 7.80 20.60 1.287
0.83 2.601 25.81 7.80 18.01 1.250
0.92 2.339 23.21 7.80 15.41 1.177
1.00 2.078 20.62 7.80 12.82 1.068
1.25 1.909 18.94 7.80 11.14 1.160
1.50 1.739 17.26 7.80 9.45 1.182
1.75 1.570 15.58 7.80 7.77 1.133
2.00 1.400 13.89 7.80 6.09 1.015
2.50 1.210 12.00 7.80 4.20 0.875
3.00 1.019 10.11 7.80 2.31 0.577
4.00 0.836 8.30 7.80 0.49 0.164
PEAK STORAGE (ACRE/FT): 1.29

PEAK STORAGE (CUBIC FT): 56,124




VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Cross Pointe DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Section 4 Retention (Discharge Restricted to 7.2 cfs)
DESIGNER: MORLEY & ASSOC. RELEASE RATE RETURN PERICD: 10 YRS
WATERSHED AREA: 11.73 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 28.84 MINUTES
RAINFALL INTENSITY (Iu): 3.326 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.2
UNDEVELOPED RUNOFF RATE (O = Cu*Iu*A): 7.80 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.846
RESTRICTED
STORM RAINFALL INFLOW OUTFLOW  STORAGE REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
Td Id I(Td) o]
(Cd*Id*A) (Cu*Iu*aA) I(Td)-O Td)-0)*Td 12
(HRS) [INCH/HR) _ (CFS) (CFS) (CFS) (ACRE-FT)
0.08 7.208 71.53 7.20 64.33 0.447
0.17 5.925 58.80 7.20 51.60 0.717
0.25 5.033 49.95 7.20 42.75 0.891
0.33 4.571 45.36 7.20 38.16 1.060
0.42 4.108 40.77 7.20 33.57 1.166
0.50 3.646 36.18 7.20 28.98 1.208
0.58 3.385 33.59 7.20 26.39 1.283
0.67 3.123 30.99 7.20 23.79 1.322
0.75 2.862 28.40 7.20 21.20 1.325
0.83 2.601 25.81 7.20 18.61 1.292
0.92 2.339 23.21 7.20 16.01 1.223
1.00 2.078 20.62 7.20 13.42 1.118
1.25 1.909 18.94 7.20 11.74 1.223
1.50 1.739 17.26 7.20 10.06 1.257
1.75 1.570 15.58 7.20 8.38 1.221
2.00 1.400 13.89 7.20 6.69 1.116
2.50 1.210 12.00 7.20 4.80 1.001
3.00 1.019 10.11 7.20 2.91 0.728
4.00 0.836 8.30 7.20 1.10 0.365
PEAK STORAGE (ACRE/FT): 1.33
PEAK STORAGE (CUBIC FT): 57,721




VANDERBURGH COUNTY DRAINAGE BOARD

FORM 800
PROJECT: Cross Pointe Sec 4 DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Cross Pointe Blvd. - Direct to Retention Basin
DESIGNER: MORLEY & ASSOC. RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 2.00 ACRES
TIME OF CONCENTRATION (UNDEVELOPED WATERSHED) : 30.00 MINUTES
RAINFALL INTENSITY (Iu): 3.226 INCHES/HR
UNDEVELOPED RUNOFF COEFFICIENT (Cu): 0.2
UNDEVELOPED RUNOFF RATE (O = Cu*Iu*A): 1.29 CFS
DEVELOPED RUNOFF COEFFICIENT (Cd): 0.82
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 11.82 1.29 10.53 0.073
0.17 5.925 9.72 1.29 8.43 0.117
0.25 5.033 8.25 1.29 6.96 0.145
0.33 4.571 7.50 1.29 6.21 0.172
0.42 4.108 6.74 1.29 5.45 0.189
0.50 3.646 5.98 1.29 4.69 0.195
0.58 3.385 5.55 1.29 4.26 0.207
0.67 3.123 5.12 1.29 3.83 0.213
0.75 2.862 4.69 1.29 3.40 0.213
0.83 2.601 4.27 1.29 2.97 0.207
0.92 2.339 3.84 1.29 2.55 0.194
1.00 2.078 3.41 1.29 2.12 0.176
B 1.25 1.909 3.13 1.29 1.84 0.192
1.50 1.739 2.85 1.29 1.56 0.195
1.75 1.570 2.57 1.29 1.28 0.187
2.00 1.400 2.30 1.29 1.01 0.168
2.50 1.210 1.98 1.29 0.69 0.144
3.00 1.019 1.67 1.29 0.38 0.095
4.00 0.836 1.37 1.29 0.08 0.027
PEAK STORAGE (ACRE/FT): 0.21

PEAK STORAGE (CUBIC FT): 9,273
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DIAMETER OF CULVERT (D) IN INCHES

7-43001K

JAN. 1971
— 180 _ )
- 10,000
S - o, Mm@ O
- — 8.000 EXAMPLE _
— 156 L 6,000 2 = 5
2 i = 5,000 Dr42 INCHES (3.5 FEET) 5 |
N ~ 4,000 Q%120 cFs s L L5
1. 132 ot — 4 -
L — 3,000 Hwe HW — 5 [
L 120 E D FEET 3 - — 4 B
- [ 2,000 (4 . ~_ & [ -
o8 = (1) 2.5 8.8 ar - o
- (2) 2.1 7.4 >t u 3
96 = (3) 2.2 7.7 T, T o
- — =
- "900 *D IN FEET L?:': =
— 800 ok -
84 —r - — 2 |
— 600 Lt -
= too s F ot
72 — 400 =£ 2 [ n
= 300 =[ L 1s Loyl
o — - e
60 AE 200 é_‘.s ~ 1.45
vig =S e B B
54 or / o - -
=L 100 / il 118
48 = e - -
—~ 80 /
g_ 1,“)7\ / %‘—
42 wiE gg & A»(/ﬁ — 130 1.0
[ HW e =
o4 0 ’D—'/§CALE ENTRP‘E - Tii.0
.?:_ // /Y B 9 — .o
36 g) L 36 /ﬂ) SOUARE EDGE I :
° /Zr:/// WITH HEADWALL  |— .9 |
33 a,;b"'/d_ (2) GROOYE END WITH
/ {é/ 20 HEADWALL o .8 — .8
307 Pad=a (3) GROOYE AND -
/ 4,6 = PROJECTING N -
27 - B .
— 10 .7 o7
24 — 8 L .7
— 6 To use scALE (2) or (3) - =
C 5 PROJECT HORIZONTALLY TO n
21 7 SCALE (1), THEN USE STRAIGHT
— 4 INCLINED LINE THROUGH D AND | L .6
B Q SCALES, CR REYERSE "AS 6 -6
18 = 3 ILLUSTRATED. -
= 2 _ B i
15 = B
E L s s &= .5
12
HEADWATER DEPTH FOR CONCRETE
]
PIPE CULVERTS WITH INLET CONTROL
F1G. 7-43001F



7-430.01AA

JAN.

DISCHARGE (Q) IN CFS

1971

2000

Illlll_lllr]

1000

@
Q
o

(=]
o
o

I|]vllll‘

560

llllll T
F-3
o
o

W
o
o

EL T LIS RS BRI

At

10

[
©

I

| L B
wu

DIAMETER (

— 120
— 108

L 24

TURNING

LINE

FIG.

SLOPE Sg

SUBMERGED OUTLET CULVERT FLOWING FULL
HwsH +hy —LSg

FOR OUTLET CROWN NOT §UBMERGED, COMPUTE HW

METHCDS DESCRIBED IN THE DESIGN PROCEDURE.

HEAD (H) IN FEET

Illlll“lllllllllllll
F S

(< ]

@

HEAD FOR

[]IIIITTIIII|1|1II.I|III
S

n
o

 CONCRETE PIPE CULVERTS

FLOWING FULL
n=0.012

7-430.01 W



7-430.01Q

JAN. 1971
3 [—F—]
L — 1 |
//‘/'" B
=T |
1.89 2= T+ 4+ —1r —-——7_,/'/
(LR S: s sl i o — ;Z‘E- ===
~3.5
el .®
f (é/fo 2 f 4 D. CANNOT EXCEED TOP OF PIPE
1.5 |
19 T
o |
0 10 ‘q'sfzb (‘23_, 0 40 50 60 70 80 90 100
" DISCHARGE - Q-CFS
6 8
ca —F
]
5 / /’é /// ;
o =
- 7%/Z ] 6
L[J o 9' 7 7\
L [VA zl
(S L
L V/ /4 s
-~ V"LJ' 0. CANNOT EXCEED TOP OF PIPE
1
x ///4—6'
— 7
o ~+5’
w 2 — 4l DIA
=2 0 100 200 300 400 500 600 700 8Q0 900 1000
—
= DI SCHARGE-Q-CFS
(&S]
— 14
,—.
— /
o
1
2 .‘%/
1
1|
10 == 1=
//
f = ]
8 7;?/
-z
6 //’ ;" 0. CANNOT EXCEED TOP OF PIPE
/'43
S
[ gipl A
4 91D
3000 4000

o 1000 2000

DI SCHARGE-Q-CFS

r—

ITICA
RCULA

C
C
Ol L

FIG. 7-430

c

CRITICAL DEPTH—, —FEET



C?\/Iorleym

“Associates Project _C ross Pawde - Section &
INC.
CONSULTING ENGINEERS/LAND SURVEYORS/ARCHITECTS S h e et Of
05 S.E. MARTIN LUTHER KING, JR. BLVD _
VANSVILLE, IN. 47713 (812) 444-9585 FAX (812) 464-2514 Project No.2310- 4 Date By
/\QQ/'\‘QV\*:(OV\ /Ba S;n 66 Cf‘LTOV) S
- | —
LO+ C20 " 'Eu\\dQJ‘S
Letx C24 j Lot <20 '_S\l 69‘”“
£‘ g S\o?& %
<! , ) drain
*‘——> Min, T/)Bank Elev, 388.5 /
L / / " \\
- _\\ e\
// & \\ 6.4.5‘
' /
4—\?1\‘) Geound el Eley 28407 Fifishiag Grevad

Eley, B0t

oo !

A' Min.

SecTiod - A-A
No Scale

Elev, 237,0°%

‘_5 Yoprm  Wade M“f? adion +
and Pratacse Esn'd "3
I‘S “
| ¢ I
A S
— A\
| : u_
|, . Min. T/Bank Eloy. 388.5" 3— 2
I 5 \O ‘ n ‘o‘ V\
i W : L e
. o
~ 7T\ TNE e
Y4 )
| ¥ sS40 \]
E’f'\ﬂ-‘w\\ ? Fool Elev, 354.7 [ExTS'\'TM).
G covnack Ground
<\ev, A' M. Elev,
23870t 1910t

!

Sectiod  B-B
Noeo %a(é




€50 LLTS €1 81 9700 ' 0 ve 1T 81 G508 G [9°0T (T8 611 ¢ LEE'0 0V 0 £v8 0 ¥8T €1S Z1S 9
€20 8T G 92 91 L£00°0  ve 9Z 91 S¥8'6 G¥ 0T GZ 6 Z8L ¢ I79°0 9.0 €v8 0 04 Z18 T1S 9
1S 0 8% € €8 0200 0  1¢ S9 L 966 v8 6 SZ°6 182 1 T¥9°0 9.0 £€v8 0 0Z1 116 018 S
65 0 TV € 81 v 0£00°0  G1 26 € LIT° 9 SZ'6 ST 6 790 T79 0 940 €v8 0 0Z1 016G 605 S
€€ 0 pI € SS' S 0Z00 0 81 80 G ¥06 'S ZT 01 25 6 098 0 0E% 0 16 0 €78 0 Z9 119 806 v
050 8L ¢ v € 0200 0  GT 09 ¢ 870 9 756 G 0€¥ ' 0 0£P ' 0 15 0 €78 0 001 805 .05 7
€80 vE ¥ €9 €1 9200 0 Ve €7 €1 789 G GE' 11 - 12 ¢ 000 0 = - 912 90G 505 €
ST 0 8% € L€' 8 0200 0 12 66 L S2L G ZT'I1 886 96€ 1 G970 GG O €78 0 8¢ S0G 70G z
850 P € SS' S 02000 81 TV G 628 'S 7501 886 T€6° 0 G970 G5 O €v8 0 0TT 70S €05 [2
990 8L°¢ 17 € 0Z00 0  G1 LL'C 9G6°'§ 886 886 S97 0 G970 G5 0 €%8 0 0Tt €0S 205 z
690 v1 € SS' G 02000 81 07 G .08 °G 99°0T 88 6 1€6° 0 G970 G5 0 €78 0 0€T 505 106 T
8.0 8L 2 G 02000 G1 L2 966§ 88 6 886 S9% ' 0 G97 0 GG 0 €780  O€l 105 00§ T

(utu) (0es/37) (s12) (11/31) (ut) {s10) (g ut)  (uTw)  (utw) (-oe) (31) TTOHNYH TICHNYH "ON

TWIL ALIDOTIA -\ 0} 23071S ‘YId o] I wno 1, fr fvlo vlo (v %o} HLONTT WYTLLSNMOQ WYRILSdn  anII

TIAVIL Fd1d 3d1d Fdid WNS

SYVIL SZ QoI¥ad NOISIA 170°0 U SONINNYW

9661 TIYAY 21va 0T£€-96 # J1DIrO¥d Jdno

7 '03S - ZINIOd SSO¥D :1DIrodd

QOHLIW TYNOILVY - LIFHS NOISIA JIMES WHMOLS

"ONI SZLVIDOSSY ANV XAFTIOW




Cross Pointe - Section 4

Storm Sewer Design Data

U/S Inlet D/S Inlet Sub-basin Area (Ac)

500 501 1/5 #5 0.55
501 505 215 #5 1.10
502 503 15 #5 0.55
503 504 215 #5 1.10
504 505 35 #5 1.66
505 506 #5 276
507 508 12#1 0.1
508 511 12#1 1.02
509 510 13 #2 0.76
510 511 213 #2 1.52
511 512 #18&#2 3.30

512 513 #1, #2 8 #4 3.70



Developed Drainage Sub-Basins

Sub-basin No.: 1 Total Area = 44,431 S.F. = 1.02 Ac.
Surface C N
Structures 0 Total 0 S.F. = 0 S.F. 0.00 Ac. 0.92 0.02
Drives 0 Total 0 S.F. = 0 S.F. 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 39,988 S.F. = 0.92 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F 0 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Lawn (0-2%) 4,443 S.F. = 0.10 Ac. 0.15 0.40
Lawn (2-5%) S.F. = 0.00 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.
Weighted ¢ = 0.843
Weighted N = 0.058
L= 250 Ft.
H = 1.5 Ft.
S = 0.0060 Ft./Ft.
tc = 9.52 Minutes| (Min. 5 minutes)
1(25) = 6.048 1In./Hr.
0(25) = 5.20 CFS
Developed Drainage Sub-Basins
Sub-basin No.: 2 Total Area = 99,317 S.F. = 2.28 Ac.
Surface C N
Structures 0 Total 0 S.F. 0 S.F. = 0.00 Ac. 0.92 0,02
Drives 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 89,385 S.F, = 2,05 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 0 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Lawn (0-2%) 9,932 S.F. = 0.23 Ac. 0.15 0.40
Lawn (2-5%) S.F. = 0.00 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
Migc. S.F. = 0.00 Ac
Weighted ¢ = 0.843
Weighted N = 0.058
L = 240 Ft. .
H = 1.5 Ft.
S = 0.0063 Ft. /Ft.
tc = 9.25 Minutes| (Min. 5 minutes)
I1(25) = 6.117 1In. Hr.
0(25) = 11.76 CFS




Developed

Drainage Sub-Basins

Sub-basin No.: 3 Total Area = 3,920 S.F. = 0.09 Ac.
Sur face N
Structures 0 Total 0 S.F. 0 S.F, = 0.00 0.02
Drives 0 Total 0 S.F. = 0 S.F. = 0.00 0.02
Pavement 0 L.F. 0.0 Width = 3,920 S.F. = 0.09 0.02
Patios 0 Total 0 S.F. = 0 S.F. 0.00 0.02
Sidewalks 0 L.F, 0 Width = 0 S.F. = 0.00 0.02
Lawn (0-2%) S.F. = 0.00 0.40
Lawn (2-5%) S.F. = 0.00 0.40
Lawn (5-10%) S.F. 0.00 0.40 |
Lawn (>10%) S.F. = 0.00 0.40
Water S.F. = 0.00 0.00
Misc. S.F. = 0.00
Weighted ¢ = 0.920
Weighted N = 0.020
L = 125 Ft.
H = 1.6 Ft.
S = 0.0128 Ft./Ft.
tc = 3.51 Minutes| (Min. 5 minutes)
I(25) = 7.208 In./Hr.
0(25) = 0.60 CFS
Developed Drainage Sub-Basins
Sub-basin No.: 4 Total Area = 17,424 S.F. = 0.40 Ac.
Surface C N
Structures 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Drives 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 15,682 S.F. = 0.36 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F, = 0.00 Ac 0.92 0.02
Sidewalks 0 L.F. 0 Width = 0 S.F, = 0.00 Ac. 0.92 0.02
_Lawn (0-2%) 1,742 S.F. = 0.04 Ac. 0.15 0.40
___Lawn (2-5%) S.F. = 0.00 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.
Weighted ¢ = 0.843
Woighted N = 0.058
L = 200 Ft.
H = 1.4 Ft.
S = 0.0070 Ft. /Ft.
tc = 8.27 Minutes| (Min. 5 minutes)
I(25) = 6.369 In./Hr.
0(25) = 2.15 CFS




Developed Drainage Sub-Basins

Sub-basin No.: 5 Total Area = 120,226 S.F. = 2.76 Ac.
Surface C N
Structures 0 Total 0 S.F. 0 S.F. 0.00 Ac. 0.92 0.02
Drives 0 Total 0 S.F. = 0 S.F. 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 108,203 S.F. = 2.48 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 0 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Lawn (0-2%) 12,023 S.F. = 0.28 Ac. 0.15 0.40
Lawn (2-5%) S.F. = 0.00 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.
Weighted ¢ = 0.843
Weighted N = 0.058
L = 280 Ft.
H = 1.8 Ft.
S = 0.0064 Ft./Ft.
tc = 9.88 Minutes| (Min. 5 minutes)
I(25) = 5.956 In./Hr.
0(25) = 13.86 CFS
Developed Drainage Sub-Basins
Sub-basin No.: 6 Total Area = 217,800 S.F. = 5.00 Ac.
Surface o] N
Structures 0 Total 0 S.F. = 0 S.F. = 0,00 Ac. 0.92 0.02
Drives 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 139,958 S.F. = 3.21 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 0 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Lawn (0-2%) 24,699 S.F. = 0.57 Ac. 0.15 0.40
Lawn (2-5%) S.F. = 0.00 Ac. 0.25 0.40
Lawn (5-10%) S.F. = 0.00 Ac. 0.40 0.40
Lawn (3>10%) S.F. = 0.00 Ac. 0.55 0.40
Water 53,143 S.F. = 1.22 Ac 1.00 0.00
Misc. S.F. = 0.00 Ac.
Weighted c = 0.852
Weighted N = 0.058
L = 320 Ft.
H = 3.0 Ft.
S = 0.0094 Ft. /Ft.
tc = 9.64 Minutes| (Min. 5 minutes)
I(25) = 6.017 In./Hr.
0(25) = 25.64 CFS




Developed Drainage Sub-Basins

Sub-basin No.: 7 Total Area = 7.841 S.F. = 0.18 Ac.
(Direct to Nurrenbern)
Surface C N
Structures 0 Total 0 S.F. 0 S.F. = 0.00 Ac. 0.92 0.02
Drives 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Pavement 0 L.F. 0.0 Width = 0 S.F. = 0.00 Ac. 0.92 0.02
Patios 0 Total 0 S.F. = 0 S.F. = 0.00 Ac. 0.92 0.02
Sidewalks 0 L.F. 0. Width = 0 SSF. = 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%) S.F. = 0.00 Ac. 0.40 0.40
Lawn (>10%) 3,481 S.F. = 0.08 Ac. 0.55 0.40
Water 4,360 S.F. = 0.10 Ac. 1.00 0.00
Misc. S.F. = 0.00 Ac.
Weighted ¢ = 0.800
Weighted N = 0.178

L = 15 F¢t.

H = 6.0 Ft.

S = 0.4000 Ft./Ft.

tc = 1.62 Minutes| (Min. 5 minutes)

I(25) = 7.208 1In./Hr.
Q(25) = 1.04 CFS




