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 COMPUTATIONS FOR EXISTING CONDITIONS

Inlet E1 – COW Type II (Combination Curb Opening & Grate) inlet for parking lot west of
                Newman Universities DeMattias Hall.

  Inlet is in a sump and for comparison to proposed storm sewer, will look at a 5-year
  storm event.
  Drainage Area = 0.77 acres (see accompanied drainage map)
  C5-value: (90%) Pavement = (0.90)(0.88) = 0.79

(10%) Lawn        = (0.10)(0.22) = 0.02
                                                                             0.81
  Flow Length (L) = 340’
  ∆ Elevation (H) = 114.98 – 110.62 = 4.36’

  Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                            (SA)1/3

                                               = [1.8(1.1-0.81)(340’)1/2] = 8.86 minutes
                                                      [(4.36/340)*100]1/3      (Use 15 minute minimum)

                        Therefore; Intensity (I) = 4.56 inches/hr.
                                                                 (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.81)(4.56 “/hr.)(0.77 acres) = 2.84 cfs

Inlet E2 –  COW Type II (Combination Curb Opening & Grate) inlet for parking lot north of
                 DeMattias Hall, west half.  Included in these calculations are roof drains off the hall
                 onto the parking area.

     Inlet is in sump and used a 5-year storm event.
     Drainage Area = 1.47 acres  (see accompanied drainage map)
     C5-value: (65%) Pavement = (0.65)(0.88) = 0.57

(35%) Lawn        = (0.35)(0.22) = 0.08
                                                                                           0.65

     Flow Length (L) = 610’
     ∆ Elevation (H) = 115.00 – 111.41 = 3.59’

     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                              (SA)1/3

                                             = [1.8(1.1-0.65)(610’)1/2] = 23.872 minutes = 24 minutes
                                                      [(3.59/610)*100]1/3

           Therefore; Intensity (I) = 3.65 inches/hr.
                                                                 (Rainfall Intensity Charts, SG County, 1997)

     Assumption:  4” PVC Roof drains are running full at 1.00% grade, therefore 0.29 cfs
               per outlet.  There are seven (7) outlets on this side.

Q5 = (0.65)(3.65 “/hr.)(1.47 acres) + 7(0.29 cfs) = 5.52 cfs



Inlet E3 – COW Type II (Combination Curb Opening & Grate) inlet at entrance of roadway
                 leading to parking lots off of N. Sheridan, south side of road.

     Inlet is in sump and used a 5-year storm event.
                 Drainage Area = 0.14 acres  (see accompanied drainage map)

     C5-value: (95%) Pavement = (0.95)(0.88) = 0.84
(5%)   Lawn        = (0.05)(0.22) = 0.01

                                                                                           0.85
     Flow Length (L) = 200’

                 ∆ Elevation (H) = 114.00 – 110.71 = 3.29’
     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]

                                                              (SA)1/3

                                                = [1.8(1.1-0.85)(200’)1/2] = 5.391 minutes
                                                      [(3.29/200)*100]1/3        (Use 15 minute minimum)

            Therefore; Intensity (I) = 4.56 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.85)(4.56 “/hr.)(0.14 acres) = 0.54 cfs

Inlet E4 – COW Type II (Combination Curb Opening & Grate) inlet at entrance of roadway
                 leading to parking lots off of N. Sheridan, north side of road.
                 Inlet is in sump and used a 5-year storm event.
                 Drainage Area = 1.03 acres  (see accompanied drainage map)

     C5-value: (80%) Pavement = (0.80)(0.88) = 0.70
(20%) Lawn        = (0.20)(0.22) = 0.04

                                                                                           0.74
     Flow Length (L) = 450’

                 ∆ Elevation (H) = 114.09 – 110.72 = 3.29’
     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]

                                                              (SA)1/3

                                                = [1.8(1.1-0.74)(450’)1/2] = 15.259 minutes
                                                      [(3.29/450)*100]1/3        (Use 15 minute minimum)

            Therefore; Intensity (I) = 4.56 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.74)(4.56 “/hr.)(1.03 acres) = 3.48 cfs



Inlet E5 – COW Type 1A (Depressed curb opening) for parking lot for apartment complex west
                of N. Sheridan.
                Inlet is in sump and used a 5-year storm event.
                Drainage Area = 0.37 acres  (see accompanied drainage map)

    C5-value: (100%) Pavement = (1.00)(0.88) = 0.88

     Flow Length (L) = 210’
                 ∆ Elevation (H) = 113.86 – 111.67 = 2.19’

     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                              (SA)1/3

                                                = [1.8(1.1-0.88)(210’)1/2] = 5.659 minutes
                                                      [(2.19/210)*100]1/3        (Use 15 minute minimum)

            Therefore; Intensity (I) = 4.56 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.88)(4.56 “/hr.)(0.37 acres) = 1.48 cfs

Total existing flow toward KDOT Storm Sewer System = 2.84+5.52+0.54+3.48+1.48 = 13.86 cfs

If however, this system is backing up as indicated, the 15” RCP may be reacting as a pressure pipe.
In that case the following are the calculations for a pipe under pressure;

Q = A(2gH/1+KM+KPL)1/2

A = pipe area = πr2 = (3.1416)(1.25’/2)2 = 1.227 ft2

g = gravitational acceleration = 32.2 ft/s2

H= elevation difference (head) =
      112.02 (elev of overtopping)- 107.18(center of  outfall pipe) = 4.84’
KM = Coefficient of Minor Losses = 1.0
n = Manning’s pipe coefficient for concrete pipe = 0.013
KP = Pipe loss coefficient = (29.16 n2/r4/3) = [29.16(0.013)2]/(0.31)4/3 = 0.0232
r = hydraulic radius = D/4 (for full pipe) = 0.31’
L = Pipe Length = 86’

Q = (1.227)[(2*32.2*4.84)/(1+1.0+(0.0232*86))]1/2 = 10.84 cfs



COMPUTATIONS FOR PROPOSED CONDITIONS

Inlet P1 – COW Type II (Combination Curb Opening & Grate) inlet for south portion of parking lot
                 west of Newman Universities DeMattias Hall.

   Inlet is in a sump and designed for a  5- year storm event.
   Drainage Area = 0.36 acres (see accompanied drainage map)
   C5-value: (95%) Pavement = (0.95)(0.88) = 0.84

(5%) Lawn          = (0.05)(0.22) = 0.01
                                                                             0.85
   Flow Length (L) = 250’
   ∆ Elevation (H) = 115.00 – 112.27 = 2.73’

   Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                            (SA)1/3

                                               = [1.8(1.1-0.85)(250’)1/2] = 6.909 minutes
                                                      [(2.73/250)*100]1/3      (Use 15 minute minimum)

                        Therefore; Intensity (I) = 4.56 inches/hr.
                                                                 (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.85)(4.56 “/hr.)(0.36 acres) = 1.40 cfs

Inlet P2 –  COW Type 1 (Curb Opening, 5’ Opening) inlet for north portion of parking lot west of
                 Newman Universities DeMattias Hall.
      Inlet is in sump and designed for a  5- year storm event.

     Drainage Area = 0.31 acres  (see accompanied drainage map)
     C5-value: (95%) Pavement = (0.95)(0.88) = 0.84

(5%)   Lawn        = (0.05)(0.22) = 0.01
                                                                                           0.85

     Flow Length (L) = 200’
     ∆ Elevation (H) = 115.00 – 112.50 = 2.50’

    Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                              (SA)1/3

                                             = [1.8(1.1-0.85)(200’)1/2] = 5.908 minutes
                                                      [(2.50/200)*100]1/3     (Use 15 minute minimum)

           Therefore; Intensity (I) = 4.56 inches/hr.
                                                                 (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.85)(4.56 “/hr.)(0.31 acres) = 1.20 cfs



Inlet P3 – COW Type 1A (Depressed Curb Opening, 10’opening) inlet at the sump in proposed
                McCormick Ave., south side of road.

    This inlet will be connected to a 8” PVC trunk line for roof drains.
    Used a 5-year storm event.

                Drainage Area = 1.27 acres  (see accompanied drainage map)
    C5-value: (65%) Pavement = (0.65)(0.88) = 0.57

(35%) Lawn        = (0.35)(0.22) = 0.08
                                                                                           0.65

     Flow Length (L) = 610’
                 ∆ Elevation (H) = 115.10 – 110.70 = 4.40’

     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]
                                                              (SA)1/3

                                                = [1.8(1.1-0.65)(610’)1/2] = 22.307 minutes = 22 minutes
                                                      [(4.40/610)*100]1/3        

            Therefore; Intensity (I) = 3.81 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)
           Assumption:  8” PVC Roof drain trunk line is running full at 1.00% grade, therefore 1.77 cfs .

Q5 = (0.65)(3.81 “/hr.)(1.27 acres)+ 1.77cfs = 4.92 cfs

Inlet P4 – COW Type 1A (Depressed Curb Opening, 5’opening) inlet at the sump in proposed
                McCormick Ave., north side of road.
                Used a 5-year storm event.
                Drainage Area = 0.58 acres  (see accompanied drainage map)

    C5-value: (60%) Pavement = (0.60)(0.88) = 0.53
(40%) Lawn        = (0.40)(0.22) = 0.09

                                                                                           0.62
     Flow Length (L) = 435’

                 ∆ Elevation (H) = 113.34 – 110.70 = 2.64’
     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]

                                                              (SA)1/3

                                                = [1.8(1.1-0.62)(435’)1/2] = 21.284 minutes = 21 minutes
                                                      [(2.64/435)*100]1/3        

            Therefore; Intensity (I) = 3.90 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.62)(3.90 “/hr.)(0.58 acres) = 1.40 cfs



Inlet P5 – COW Type 1A (Depressed curb opening) for parking lot for apartment complex west
                of N. Sheridan.
                Inlet is in sump and used a 5-year storm event.
                Drainage Area = 1.20 acres  (see accompanied drainage map)

    C5-value: (50%) Pavement = (0.50)(0.88) = 0.44
                        (20%) Roofs        = (0.20)(0.85) = 0.17
                        (30%) Lawns      = (0.30)(0.22) = 0.07
                                                                               0.68
     Flow Length (L) = 420’

                 ∆ Elevation (H) = 114.09 – 111.80 = 2.29’
     Time of Concentration:   TC5 = [1.8(1.1-C5)(L)1/2]

                                                              (SA)1/3

                                                = [1.8(1.1-0.68)(420’)1/2] = 18.965 minutes = 19 minutes
                                                      [(2.29/420)*100]1/3        

            Therefore; Intensity (I) = 4.10 inches/hr.
                                                                   (Rainfall Intensity Charts, SG County, 1997)

Q5 = (0.68)(4.10 “/hr.)(1.20 acres) = 3.35 cfs

Total proposed flow toward KDOT Storm Sewer System = 1.40+1.20+4.92+1.40+3.35 = 12.27 cfs
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