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Basin #2

Site Data

Total DA 1.82 ACRE Value from CAD

On-Site Drainage Area 1.82 ACRE Value from CAD

Off-Site Drainage Area 0.00 ACRE Value from CAD

Impervious 1.02 ACRE Value from CAD

Buildings 13,993 SF Value from CAD

Sidewalks 8,997 SF Value from CAD

Streets 7,667 SF Value from CAD

Parking 13,991 SF Value from CAD

Future 0 SF

Offsite 0 SF

Impervious Cover 56.46%
Impervious Cover=(Impervious Drainage Area)/(Total 

Drainage Area)*100%

Treatment Volume

Runoff Coefficient, Rv 0.558 IN/IN Rv=0.05+0.009*(% Impervious)

Required 1.5" Runoff Volume 5,517 CF 1.5 inch*Rv*1ftt/12 in*(Total DA)

Provided Treatment Volume 18,407 CF Volume between permanent pool & next-highest orifice

Infiltration Basin

Bottom of Pond Elevation 51.0 FT Value selected by designer

Temporary Pool Elevation 54.50 FT Top of Basin, no outlets proposed

Drawdown

Infiltration Rate 11.30 IN/HR 1/2 Value Reported by Geotechnical Report

Area of Bottom Contour 3786 SF Total elevation head above center of orifice

SHWT Separation 2.00 FT 1/3 of total elevation head 

Q, Drawdown 0.99 CFS Q=Infiltration Rate/3600/12*Bottom Area

Drawdown Time 0.22 DAYS 1.5" Runoff Volume/Flowrate through Bottom/86400

Shipyard Village

City of Wilmington Retention Requirements
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Basin #1

Stage/Storage Above Permanent Pool

Contour

Contour 

Area (SF)

Incremental 

Volume (CF)

Cumulative 

Volume, S (CF)

53.25 712 0 0 �Bottom of Pond

54.25 1,132 922 922

55.25 1,609 1,370 2,293

56.08 2,051 1,519 3,812

56.25 2,142 356 4,168

56.73 2,412 1,093 5,261 �Temporary Pool

56.90 2,519 419 5,680 �Top of Pond

Basin #2

Stage/Storage Above Permanent Pool

Contour

Contour 

Area (SF)

Incremental 

Volume (CF)

Cumulative 

Volume, S (CF)

51.0 3,786 0 0 �Bottom of Pond

52.0 4,578 4,182 4,182

53.0 5,441 5,010 9,192

53.2 5,604 994 10,186

54.00 6,374 4,911 15,097

54.50 6,867 3,310 18,407 �Top of Pond

Basin #3

Stage/Storage Above Permanent Pool

Contour

Contour 

Area (SF)

Incremental 

Volume (CF)

Cumulative 

Volume, S (CF)

50.5 3,052 0 0 �Bottom of Pond

51.0 3,052 1,526 1,526

52.0 3,052 3,052 4,578

53.0 3,052 3,052 7,630

53.4 3,052 1,221 8,851 �Temporary Pool

53.7 3,052 916 9,766 �Top of Pond

Shipyard Village

Stage-Storage Calculations 

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908 
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Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

Storage Volume Required (cf): 10,688
Limiting Width (ft): 40.00
Effective Depth Below Asphalt (ft): 5.00
Solid or Perforated Pipe: Perforated
Shape Or Diameter: 42 9.62 ft2 Pipe Area
Spacing between Barrels (ft): 1.75
Stone Width Around Perimeter of System (ft): 2
Depth A: Porous Stone Above Pipe (in): 6
Depth C: Porous Stone Below Pipe (in): 6
Stone Porosity (0 to 40%): 40

System Sizing Use Custom Layout (at right) for layout adjustment 
Pipe Storage: 6,465 cf To adjust layout, enter desired barrel length in the light blue boxes below.

Porous Stone Storage: 4,434 cf Excess Footage = 0
10,899 cf 102.0% Of Required Storage

7 barrels Barrel 12 0
Length Per Barrel: 96.00 ft Barrel 11 0
Rectangular Footprint (W x L): 39. ft  x  100. ft Barrel 10 0

Barrel 9 0
CONTECH Materials Barrel 8 0

Total CMP Footage: 672 ft Barrel 7 96
Approximate Total Pieces: 28 pcs Barrel 6 96
Approximate Coupling Bands: 21 bands Barrel 5 96
Approximate Truckloads: 4 trucks Barrel 4 96

Construction Quantities** Barrel 3 96
Total Excavation: 723 cy Barrel 2 96
Porous Stone Backfill For Storage: 411 cy Stone Barrel 1 96
Backfill to Grade Excluding Stone: 73 cy Fill

**Construction quantities are approximate and should be verified upon final design

Number Of Barrels Exceed Graph 
Limitations

Custom Layout

Number of Barrels:

10/14/2016

Corrugated Metal Pipe Calculator

Enter Information in
Blue Cells

Shipyard Village
Wilmington

McKim & Creed, Inc.

North Carolina
Tamara Murphy, PE

910-343-1048

Total Storage Provided:

96

96

96

96

96

96

96

0

0

0

0

0

0 20 40 60 80 100 120

For design assistance, drawings, 
and pricing send completed worksheet to:  

dyods@contech-cpi.com

© 2007 CONTECH Stormwater Solutions



 

 



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 0%

Le Leon sand A 0%

Rm Rimini sand A 0%

Wa Wakulla sand A 32018 100%

Post-Development Drainage Area #1

Basin: Drainage area= 0.74 acres = 0.001 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 100 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 66.10 98 98 98 98 64.78

0.00

Open Space

Good Condition 33.90 39 61 74 80 13.22

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 78.00

Curve numbers taken from: TR-55 Use: 78



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 39677 39%

Le Leon sand A 2195 2%

Rm Rimini sand A 6165.6 8%

Wa Wakulla sand A 31045 51%

Post-Development Drainage Area #2

Basin: Drainage area= 1.82 acres = 0.003 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 61 39 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 56.46 98 98 98 98 55.33

0.00

Open Space

Good Condition 43.54 39 61 74 80 20.72

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 76.05

Curve numbers taken from: TR-55 Use: 77



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 0%

Le Leon sand A 934 3%

Rm Rimini sand A 3849.5 12%

Wa Wakulla sand A 26833 82%

Post-Development Drainage Area #3

Basin: Drainage area= 0.75 acres = 0.001 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 100 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 78.92 98 98 98 98 77.34

0.00

Open Space

Good Condition 21.08 39 61 74 80 8.22

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 85.56

Curve numbers taken from: TR-55 Use: 86



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 0%

Le Leon sand A 0%

Rm Rimini sand A 0%

Wa Wakulla sand A 78216 100%

Post-Development Drainage Area #4

Basin: Drainage area= 1.80 acres = 0.003 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 100 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 66.98 98 98 98 98 65.64

0.00

Open Space

Good Condition 33.02 39 61 74 80 12.88

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 78.52

Curve numbers taken from: TR-55 Use: 79



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 0%

Le Leon sand A 0%

Rm Rimini sand A 0%

Wa Wakulla sand A 88427 100%

Post-Development Drainage Area #5

Basin: Drainage area= 2.03 acres = 0.003 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 100 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 0.00 98 98 98 98 0.00

0.00

Open Space

Good Condition 100.00 39 61 74 80 39.00

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 39.00

Curve numbers taken from: TR-55 Use: 39



Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG

Bp Borrow pits B 0%

Le Leon sand A 2385 100%

Rm Rimini sand A 0%

Wa Wakulla sand A 0%

Post-Development Drainage Area #OS

Basin: Drainage area= 0.05 acres = 0.000 mi
2

Curve Number

HSG: A B C D Sum 

% of Basin 100 100.0

Land Use % of Basin CN A CN B CN C CN D Weighted CN

Impervious Area

Pavements, Roofs 100.00 98 98 98 98 98.00

0.00

Open Space

Good Condition 0.00 39 61 74 80 0.00

0.0 0.00

0.0 0.00

0.0 0.00

0.0 0.00

Sum: 100.0 Sum: 98.00

Curve numbers taken from: TR-55 Use: 98





































Pond Report 7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 10 / 19 / 2016

Pond No. 5 -  IB #3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 50.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 50.50 3,052 0 0
0.50 51.00 3,052 1,526 1,526
1.00 51.50 3,052 1,526 3,052
1.50 52.00 3,052 1,526 4,578
2.00 52.50 3,052 1,526 6,103
2.50 53.00 3,052 1,526 7,629
3.00 53.50 3,052 1,526 9,155
3.20 53.70 3,052 610 9,765

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) Inactive 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  9.250 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 50.50 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.50 1,526 51.00 --- --- --- --- --- --- --- --- 0.653 --- 0.653
1.00 3,052 51.50 --- --- --- --- --- --- --- --- 0.653 --- 0.653
1.50 4,578 52.00 --- --- --- --- --- --- --- --- 0.653 --- 0.653
2.00 6,103 52.50 --- --- --- --- --- --- --- --- 0.653 --- 0.653
2.50 7,629 53.00 --- --- --- --- --- --- --- --- 0.653 --- 0.653
3.00 9,155 53.50 --- --- --- --- --- --- --- --- 0.653 --- 0.653
3.20 9,765 53.70 --- --- --- --- --- --- --- --- 0.653 --- 0.653
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 10 / 19 / 2016

Hyd. No. 21

IB #3

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  1092 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  19 - DA #3 POST Max. Elevation =  53.26 ft
Reservoir name =  IB #3 Max. Storage =  8,422 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

6

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)

IB #3

Hyd. No. 21 -- 100 Year

Hyd No. 21 Hyd No. 19 Total storage used = 8,422 cuft
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DATE:

PROJECT: Shipyard Village Apartments

TITLE: 10-YR PIPE DESIGN AND HGL

MODEL: BENTLEY STORMCAD V8i SERIES 4

From (Inlet) To (Outlet)

Invert 

(Inlet) (ft)

Invert 

(Outlet) (ft) Length (ft)

Diameter 

(in) Slope (ft/ft)

System Drainage 

Area (acres)

System CA 

(acres)

System Intensity 

(in/h)

Time (Pipe Flow) 

(min)

System Flow 

Time (min)

System Rational 

Flow (cfs)

Capacity (Full 

Flow) (cfs) Rim Elevation (Inlet) (ft)

Hydraulic Grade 

Line (Inlet) (ft)

Inlet 

Cover (ft)

Velocity 

(ft/s)

CB-1 SDMH-2 51.94 51.71 75.70 15.00 0.003 0.09 0.08 7.23 0.60 0.00 0.60 3.56 57.19 52.42 4.00 2.15

SDMH-2 CB-14 51.71 51.45 85.70 15.00 0.003 0.09 0.08 7.23 0.66 0.59 0.60 3.55 57.55 52.42 4.59 2.15

CB-14 CB-13 51.45 51.26 66.10 15.00 0.003 0.17 0.15 7.23 0.42 1.26 1.12 3.51 56.00 52.39 3.30 2.54

CB-13 JB-2 51.26 51.22 12.10 15.00 0.003 0.32 0.28 7.23 0.06 1.68 2.01 3.65 55.67 52.38 3.16 3.04

CB-12 JB-2 51.27 51.22 11.00 15.00 0.005 0.56 0.40 7.23 0.06 0.00 2.93 4.40 55.66 52.39 3.14 3.84

JB-2 IT-1 51.22 51.00 71.90 24.00 0.019 0.95 0.74 7.23 0.00 1.53 5.39 30.78 56.20 52.37 2.98 7.19

CB-3 CB-4 51.82 51.47 115.60 15.00 0.003 0.18 0.16 7.23 0.72 0.00 1.17 3.54 55.49 52.72 2.42 2.59

CB-4 DI-1 51.47 51.05 143.60 18.00 0.003 0.71 0.54 7.23 0.66 0.75 3.93 6.39 54.90 52.69 1.93 3.50

DI-2 DI-1 54.00 52.60 52.60 15.00 0.025 0.15 0.08 7.23 0.18 0.00 0.59 10.20 57.70 54.30 2.45 4.53

DI-1 IT-1 51.05 51.00 28.10 24.00 0.003 0.97 0.68 7.23 0.06 1.42 4.92 12.35 57.28 52.54 4.23 3.71

CB-2 IB-1 53.38 53.25 40.40 18.00 0.003 0.40 0.34 7.23 1.08 0.00 2.46 10.92 57.50 56.28 2.62 0.69

CB-5 CB-6 51.62 51.21 82.70 18.00 0.005 0.61 0.42 7.23 0.36 0.00 3.04 7.38 54.83 52.79 1.71 3.97

CB-8 CB-7 51.98 51.59 78.20 15.00 0.005 0.21 0.17 7.23 0.42 0.00 1.21 4.55 54.57 52.78 1.34 3.13

CB-7 CB-6 51.59 51.21 76.90 18.00 0.005 0.45 0.29 7.23 0.36 0.42 2.10 7.35 54.63 52.76 1.54 3.59

CB-6 IB-2 51.21 51.00 70.70 24.00 0.003 1.46 0.98 7.23 0.30 0.78 7.16 12.34 54.42 52.74 1.21 4.07

CB-9 CB-10 51.18 50.89 95.70 15.00 0.003 0.13 0.13 7.23 0.66 0.00 0.92 3.54 54.57 52.19 2.14 2.42

CB-10 CB-11 50.89 50.57 109.20 15.00 0.003 0.40 0.35 7.23 0.84 0.67 2.56 3.52 54.85 52.17 2.71 2.09

CB-11 IB-3 50.57 50.50 23.50 15.00 0.005 0.65 0.57 7.23 0.06 1.53 4.15 4.39 54.31 52.00 2.49 3.38

CB-15 SDMH-1/EX. CB #2 52.89 52.83 12.30 15.00 0.005 0.12 0.11 7.23 0.06 0.00 0.79 4.71 55.27 53.24 1.13 2.85

SDMH-1 EX. CB #1 52.83 52.45 135.30 15.00 0.003 0.12 0.11 7.23 1.08 0.07 0.79 3.32 55.47 53.24 1.39 2.22

EX. CB #1 EX. CB #3 51.68 50.78 66.30 15.00 0.014 0.33 0.33 7.23 0.18 1.15 2.39 7.55 55.55 52.30 2.62 5.45

< 2.5 fps

10/14/2016







 

 



Outlet flowrate 0.00 cfs
Pipe diameter 18 inches
Outlet pipe slope 0.52 percent
Des. flow velocity 2.50 ft/sec

Zone from graph above = 1

Outlet pipe diameter 18 in. Length = 6.0 ft.
Outlet flowrate 0.0 cfs Width = 4.5 ft.
Outlet velocity 2.5 ft/sec Max. Stone Dia = 6 in. d50 = 4"

Material = Class A Thickness = 9 in.

Zone Material Max Stone Dia. Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(o) 3 x D(o)
3 Class I 17 26 8 x D(o) 3 x D(o)
4 Class II 23 35 10 x D(o) 3 x D(o)

Notes:
1.  Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.

ENERGY DISSIPATOR DESIGN WORKSHEET
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Outlet flowrate 2.46 cfs
Pipe diameter 18 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 0.69 ft/sec

Zone from graph above = 1

Outlet pipe diameter 18 in. Length = 6.0 ft.
Outlet flowrate 2.5 cfs Width = 4.5 ft.
Outlet velocity 0.7 ft/sec Max. Stone Dia = 6 in. d50 = 4"

Material = Class A Thickness = 9 in.

Zone Material Max Stone Dia. Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(o) 3 x D(o)
3 Class I 17 26 8 x D(o) 3 x D(o)
4 Class II 23 35 10 x D(o) 3 x D(o)

Notes:
1.  Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
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Outlet flowrate 3.58 cfs
Pipe diameter 24 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 4.07 ft/sec

Zone from graph above = 1

Outlet pipe diameter 24 in. Length = 8.0 ft.
Outlet flowrate 3.6 cfs Width = 6.0 ft.
Outlet velocity 4.1 ft/sec Max. Stone Dia = 6 in. d50 = 4"

Material = Class A Thickness = 9 in.

Zone Material Max Stone Dia. Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(o) 3 x D(o)
3 Class I 17 26 8 x D(o) 3 x D(o)
4 Class II 23 35 10 x D(o) 3 x D(o)

Notes:
1.  Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.

ENERGY DISSIPATOR DESIGN WORKSHEET
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Outlet flowrate 3.58 cfs
Pipe diameter 24 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 4.07 ft/sec

Zone from graph above = 1

Outlet pipe diameter 24 in. Length = 8.0 ft.
Outlet flowrate 3.6 cfs Width = 6.0 ft.
Outlet velocity 4.1 ft/sec Max. Stone Dia = 6 in. d50 = 4"

Material = Class A Thickness = 9 in.

Zone Material Max Stone Dia. Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(o) 3 x D(o)
3 Class I 17 26 8 x D(o) 3 x D(o)
4 Class II 23 35 10 x D(o) 3 x D(o)

Notes:
1.  Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.

ENERGY DISSIPATOR DESIGN WORKSHEET
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Outlet flowrate 4.15 cfs
Pipe diameter 15 inches
Outlet pipe slope 0.5 percent
Des. flow velocity 3.38 ft/sec

Zone from graph above = 1

Outlet pipe diameter 15 in. Length = 5.0 ft.
Outlet flowrate 4.2 cfs Width = 3.8 ft.
Outlet velocity 3.4 ft/sec Max. Stone Dia = 6 in. d50 = 4"

Material = Class A Thickness = 9 in.

Zone Material Max Stone Dia. Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(o) 3 x D(o)
3 Class I 17 26 8 x D(o) 3 x D(o)
4 Class II 23 35 10 x D(o) 3 x D(o)

Notes:
1.  Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
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