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CHAMBLEE LAKE 

 
ZEBULON, NORTH CAROLINA 

 

Storm Drainage  

Calculation Report 
 

 

 

1.0 PROJECT NARRATIVE 
 

The site of the proposed Chamblee Lake residential development is to be located on 

approximately 136.0 AC as described in the Chamblee Lake PUD approved in 2022.  The 

proposed single-family subdivision will incorporate a total of 232 single-family homes and 123 

townhomes. The site sits along Chamblee Road in the Town of Zebulon. The parcel is largely 

undeveloped and zoned R-30 (Wake County Zoning).  The tract is within the Neuse River Basin.  

There are several existing environmental features on site.  Water and Sewer are available to the 

site and utilities for this project though the City of Raleigh. 

 
2.0 CALCULATION METHODOLOGY 

 

STORM DRAINAGE 

• For each individual storm drainage inlet, a drainage area was measured as well as 

assigning impervious surface percentage.  From this impervious percentage, a rational c 

factor was calculated based on 0.95 for impervious areas.  For drainage areas with a 

combination of both pervious and impervious areas, a composite “c” factor was 

interpolated. 

• The pipes were sized using Stormwater Studio.  This program accepts the input data from 

each inlet, as well as physical characteristics of the storm system to be designed and 

calculates flow rates and pipe sizes throughout the system.  For rainfall data, an IDF 

curve describing the Zebulon region was used.  The results of this program as well as 

calculated pipe sizes and hydraulic grade lines may be found in the appropriate section of 

this report. The minimum pipe size was 15” in the ROW.  Pipe material is RCP and HsP 

as noted on the plans. 

• The various inlet types are shown on the stormwater detail sheet, within the plan set.     

• The storm water spread was evaluated for the 4in per hour storm event.  

• The pipe network sizing was analyzed for the 10-year storm event.   
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DA-343
0.36 AC.
C = 0.35

DA-347
0.86 AC.
C = 0.35

DA-324
0.42 AC.
C = 0.80

DA-325
0.30 AC.
C = 0.80

DA-326
0.13 AC.
C = 0.80

DA-327
0.21 AC.
C = 0.80

0.21 AC.
C = 0.75

DA-332
0.30 AC.
C = 0.75

C = 0.80

DA-344
0.05 AC.
C = 0.80

DA-345
0.01 AC.
C = 0.95

DA-342
0.06 AC.
C = 0.80

DA-333
0.08 AC.
C = 0.80

DA-334
0.24 AC.
C = 0.75

DA-335
0.16 AC.
C = 0.80

DA-336
0.36 AC.
C = 0.75

DA-337
0.28 AC.
C = 0.75

DA-339
0.23 AC.
C = 0.75

DA-338
0.23 AC.
C = 0.75

DA-340
0.10 AC.
C = 0.70

DA-341
0.09 AC.
C = 0.70

DA-356
0.04 AC.
C = 0.80

DA-354
0.05 AC.
C = 0.80

DA-357
0.07 AC.
C = 0.80

DA-355
0.09 AC.
C = 0.80

DA-358
0.33 AC.
C = 0.80

DA-359
0.39 AC.
C = 0.80

DA-367
0.68 AC.
C = 0.60

DA-352
0.08 AC.
C = 0.80

DA-353
0.32 AC.
C = 0.75

DA-317
0.46 AC.
C = 0.75

DA-18
0.18 AC.
C = 0.75
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0.19 AC.
C = 0.75

DA-106
0.47 AC.
C = 0.75

DA-105
0.36 AC.
C = 0.75

DA-202
0.27 AC.
C = 0.70
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0.13 AC.
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0.14 AC.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Zebulon, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Zebulon.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Zebulon and serve as construction
plans for this project.
By: ___________________ Date: _____________
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DA-604
0.53 AC.
C = 0.60

DA-603
0.30 AC.
C = 0.60

DA-602
0.30 AC.
C = 0.60

BYPASS AREA

DA-412
0.12 AC.
C = 0.75

DA-503
0.18 AC.
C = 0.75

DA-507
0.23 AC.
C = 0.75

DA-508
0.19 AC.
C = 0.75

DA-509
0.37 AC.
C = 0.75

DA-511
0.22 AC.
C = 0.80

DA-510
0.43 AC.
C = 0.75

DA-516
0.62 AC.
C = 0.60

DA-517
0.13 AC.
C = 0.60 DA-519

0.21 AC.
C = 0.75

DA-523
0.02 AC.
C = 0.80

DA-522
0.03 AC.
C = 0.80

DA-403
0.13 AC.
C = 0.80

DA-413
0.11 AC.
C = 0.80

DA-414
0.12 AC.
C = 0.80

DA-404
0.23 AC.
C = 0.75

DA-415
0.11 AC.
C = 0.80

DA-425
0.38 AC.
C = 0.80

DA-417
0.11 AC.
C = 0.80

DA-418
0.37 AC.
C = 0.75

0.10 AC.
C = 0.80

DA-420
0.28 AC.
C = 0.75

C = 0.80

DA-423
0.18 AC.
C = 0.75

DA-424
0.17 AC.
C = 0.75

DA-429
0.39 AC.
C = 0.80

DA-431
0.22 AC.
C = 0.80

DA-432
0.17 AC.
C = 0.80

DA-405
0.19 AC.
C = 0.60

DA-406
0.22 AC.
C = 0.60

DA-407
0.48 AC.
C = 0.60

DA-429
0.07 AC.
C = 0.60

DA-428
0.30 AC.
C = 0.80

DA-408
0.16 AC.
C = 0.75

DA-409
0.22 AC.
C = 0.75

DA-513
0.25 AC.
C = 0.75

DA-411
0.14 AC.
C = 0.75

DA-410
0.05 AC.
C = 0.80

DA-347
0.86 AC.
C = 0.35

0.05 AC.
C = 0.80

DA-345
0.01 AC.
C = 0.95

DA-366
0.51 AC.
C = 0.60

DA-364
0.38 AC.
C = 0.60

DA-365
0.25 AC.
C = 0.60

DA-351
0.05 AC.
C = 0.80

DA-361
0.20 AC.
C = 0.75

DA-363
0.26 AC.
C = 0.75

DA-362
0.24 AC.
C = 0.75

DA-350
0.19 AC.
C = 0.75

DA-348
0.35 AC.
C = 0.75

DA-349
0.06 AC.
C = 0.80

DA-346
0.11 AC.
C = 0.80

DA-360
0.02 AC.
C = 0.80

DA-416
0.11 AC.
C = 0.80

DA-505
0.20 AC.
C = 0.75

DA-504
0.21 AC.
C = 0.75

DA-506
0.22 AC.
C = 0.75

DA-515
0.16 AC.
C = 0.75

DA-430
0.36 AC.
C = 0.60
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FINAL DRAWING - NOT RELEASED FOR CONSTRUCTION

Town Certification. This design has been reviewed by the Engineer for the Town
of Zebulon, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Zebulon.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Zebulon and serve as construction
plans for this project.
By: ___________________ Date: _____________
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DA-602
0.30 AC.
C = 0.60

DA-601
0.15 AC.
C = 0.60

DA-521
0.37 AC.
C = 0.60

DA-501
0.42 AC.
C = 0.80

DA-503
0.18 AC.
C = 0.75

DA-519
0.21 AC.
C = 0.75

DA-518
0.16 AC.
C = 0.75

DA-520
0.10 AC.
C = 0.75

DA-523
0.02 AC.
C = 0.80

DA-522
0.03 AC.
C = 0.80

DA-424
0.17 AC.
C = 0.75

DA-432
0.17 AC.
C = 0.80

DA-513
0.25 AC.
C = 0.75

DA-514
0.15 AC.
C = 0.75

DA-512
0.19 AC.
C = 0.75

DA-502
0.02AC.
C = 0.95

DA-505
0.20 AC.
C = 0.75

DA-504
0.21 AC.
C = 0.75

DA-515
0.16 AC.
C = 0.75

DA-524
0.24 AC.
C = 0.80

DA-944
0.25 AC.
C = 0.75

DA-946
0.20 AC.
C = 0.75

DA-945
0.20 AC.
C = 0.75

DA-963
0.29 AC.
C = 0.80

DA-1003
0.16 AC.
C = 0.80

C = 0.75

DA-955DA-960
0.25 AC.
C = 0.78

DA-961
0.26 AC.
C = 0.80

DA-962
0.19 AC.
C = 0.80
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FINAL DRAWING - NOT RELEASED FOR CONSTRUCTION

Town Certification. This design has been reviewed by the Engineer for the Town
of Zebulon, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Zebulon.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Zebulon and serve as construction
plans for this project.
By: ___________________ Date: _____________
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DA-821
0.25 AC.
C = 0.70

DA-817
0.28 AC.
C = 0.73

DA-818
0.21 AC.
C = 0.75

DA-827
0.26 AC.
C = 0.80

DA-820
0.18 AC.
C = 0.75

DA-819
0.18 AC.
C = 0.75

DA-828
0.23 AC.
C = 0.80

DA-815
0.04 AC.
C = 0.75

DA-816
0.03 AC.
C = 0.80

DA-829
0.30 AC.
C = 0.80

DA-424
0.17 AC.
C = 0.75

DA-728
0.22 AC.
C = 0.75

DA-731
0.07 AC.
C = 0.70

DA-826
0.18 AC.
C = 0.80

DA-904
0.38 AC.
C = 0.60

DA-905
0.27 AC.
C = 0.60

DA-906
0.24 AC.
C = 0.75DA-911

0.03 AC.
C = 0.80

DA-910
0.05 AC.
C = 0.80

DA-907
0.08 AC.
C = 0.80

DA-912
0.19 AC.
C = 0.75

DA-913
0.23 AC.
C = 0.75

DA-914
0.38 AC.
C = 0.75

DA-915
0.27 AC.
C = 0.75

DA-916
0.17 AC.
C = 0.75

DA-917
0.03 AC.
C = 0.80

DA-918
0.03 AC.
C = 0.80

DA-919
0.35 AC.
C = 0.80

DA-929
0.09 AC.
C = 0.75

DA-928
0.09 AC.
C = 0.75

DA-930
0.38 AC.
C = 0.80

DA-931
0.42 AC.
C = 0.80

DA-934
0.29 AC.
C = 0.75

DA-935
0.31 AC.
C = 0.75

DA-936
0.29 AC.
C = 0.75

DA-937
0.28 AC.
C = 0.75

DA-938
0.24 AC.
C = 0.75

DA-939
0.41 AC.
C = 0.75

DA-944
0.25 AC.
C = 0.75

DA-943
0.27 AC.
C = 0.75

DA-940
0.15 AC.
C = 0.75

DA-946
0.20 AC.
C = 0.75

DA-945
0.20 AC.
C = 0.75

DA-941
0.20 AC.
C = 0.80

DA-942
0.20 AC.
C = 0.80

DA-927
0.27 AC.
C = 0.80

DA-924
0.210AC.
C = 0.80

DA-926
0.08 AC.
C = 0.75

DA-925
0.05 AC.
C = 0.80

DA-923
0.18 AC.
C = 0.80

DA-909
0.16 AC.
C = 0.80

DA-908
0.19 AC.
C = 0.80

DA-920
0.31 AC.
C = 0.80

DA-921
0.15 AC.
C = 0.80

DA-922
0.17 AC.
C = 0.80

DA-932
0.02 AC.
C = 0.80

DA-933
0.02 AC.
C = 0.80

DA-920A
0.24 AC.
C = 0.80

DA-952
0.16 AC.
C = 0.75

DA-963
0.29 AC.
C = 0.80

DA-1003
0.16 AC.
C = 0.80

DA-953
0.18 AC.
C = 0.75

DA-955
0.13 AC.
C = 0.75

DA-958
0.23 AC.
C = 0.75

DA-957
0.18 AC.
C = 0.80

DA-947
0.11 AC.
C = 0.75

DA-948
0.13 AC.
C = 0.75

DA-950
0.22 AC.
C = 0.75

DA-951
0.12 AC.
C = 0.80

DA-959
0.22 AC.
C = 0.75

DA-960
0.25 AC.
C = 0.78

DA-961
0.26 AC.
C = 0.80

DA-962
0.19 AC.
C = 0.80

DA-948
0.06 AC.
C = 0.90

DA-956
0.06 AC.
C = 0.80
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FINAL DRAWING - NOT RELEASED FOR CONSTRUCTION

Town Certification. This design has been reviewed by the Engineer for the Town
of Zebulon, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Zebulon.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Zebulon and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator DA.08
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DA-1222
0.06 AC.
C = 0.80

DA-1222
0.10 AC.
C = 0.80

DA-1220
0.07 AC.
C = 0.80

DA-1102
0.27 AC.
C = 0.60

DA-1101
0.26 AC.
C = 0.60

DA-812
0.18 AC.
C = 0.60

DA-801
0.31 AC.
C = 0.80

DA-807
0.14 AC.
C = 0.75

DA-802
0.29 AC.
C = 0.75

DA-803
0.26 AC.
C = 0.75

DA-804
0.10 AC.
C = 0.75

DA-811
0.24 AC.
C = 0.75

DA-810
0.06 AC.
C = 0.80

DA-825
0.39 AC.
C = 0.80

DA-823
0.29 AC.
C = 0.80

DA-814
0.42 AC.
C = 0.75

DA-821
0.25 AC.
C = 0.70

DA-813
0.35 AC.
C = 0.80

DA-808
0.02 AC.
C = 0.80

DA-809
0.02 AC.
C = 0.80

DA-815
0.04 AC.
C = 0.75

DA-816
0.03 AC.
C = 0.80

DA-824
0.29 AC.
C = 0.80

DA-902
0.21 AC.
C = 0.60

DA-901
0.17 AC.
C = 0.60

DA-903
0.23 AC.
C = 0.60

DA-904
0.38 AC.
C = 0.60

DA-906
0.24 AC.
C = 0.75DA-911

0.03 AC.
C = 0.80

DA-910
0.05 AC.
C = 0.80

DA-907
0.08 AC.
C = 0.80

DA-912
0.19 AC.
C = 0.75

DA-914
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FINAL DRAWING - NOT RELEASED FOR CONSTRUCTION

Town Certification. This design has been reviewed by the Engineer for the Town
of Zebulon, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Zebulon.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Zebulon and serve as construction
plans for this project.
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Town Engineer
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Point precipitation frequency estimates (inches/hour)

NOAA Atlas 14 Volume 2 Version 3

Data type: Precipitation intensity

Time series type: Partial duration

Project area: Ohio River Basin

Location name (ESRI Maps): Zebulon North Carolina USA

Station Name: -

Latitude: 35.8088 Degree

Longitude: -78.2885 Degree

Elevation (USGS): 307 ft

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI (years):1 2 5 10 25 50 100 200

5-min: 4.87 5.63 6.37 7.22 8.08 8.78 9.42 10

10-min: 3.89 4.5 5.11 5.78 6.43 6.99 7.48 7.93

15-min: 3.24 3.77 4.3 4.87 5.44 5.9 6.3 6.67

30-min: 2.22 2.6 3.06 3.53 4.03 4.44 4.83 5.19

60-min: 1.38 1.63 1.96 2.3 2.68 3.01 3.32 3.64

2-hr: 0.81 0.958 1.16 1.39 1.65 1.88 2.12 2.36

3-hr: 0.571 0.677 0.825 0.989 1.19 1.37 1.55 1.75

6-hr: 0.343 0.406 0.496 0.595 0.717 0.831 0.947 1.07

12-hr: 0.201 0.238 0.292 0.352 0.426 0.498 0.571 0.651

24-hr: 0.119 0.144 0.183 0.215 0.26 0.298 0.338 0.38

2-day: 0.069 0.083 0.105 0.123 0.147 0.168 0.19 0.213

3-day: 0.049 0.059 0.074 0.086 0.103 0.117 0.131 0.147

4-day: 0.039 0.047 0.058 0.067 0.08 0.091 0.102 0.114

7-day: 0.026 0.031 0.038 0.044 0.052 0.058 0.065 0.072

10-day: 0.021 0.025 0.03 0.034 0.04 0.044 0.049 0.054

20-day: 0.014 0.016 0.02 0.022 0.026 0.028 0.031 0.034

30-day: 0.011 0.013 0.016 0.018 0.02 0.022 0.024 0.026

45-day: 0.01 0.011 0.013 0.015 0.016 0.018 0.019 0.021

60-day: 0.009 0.01 0.012 0.013 0.014 0.015 0.017 0.018

Date/time (GMT):  Wed Dec 20 17:01:43 2023

pyRunTime:  0.008411169052124023
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4IN PER HOUR GUTTER SPREAD CALCULATIONS 
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APPENDIX D 

10 YEAR STORM DRAINAGE CAPACITY ANALYSIS 
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Project: Date: 2/26/2024

Project Number: Calculated By: KEA

Outlet Number:

Outlet flowrate = 51.77 cfs

Pipe diameter = 24 inches

Number of pipes = 1

Pipe separation = 0 feet

Outlet Velocity = 6.74 ft/sec

Zone from graph above = 2

Outlet pipe diameter 24 in. Length = 12.0 ft.

Outlet flowrate 51.8 cfs Width = 6.8 ft.

Outlet velocity 6.7 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width

1 Class A 3 12 4 x D(o) 3 x D(o)

2 Class B 6 18 6 x D(o) 3 x D(o)

3 Class I 13 24 8 x D(o) 3 x D(o)

4 Class I 13 24 8 x D(o) 3 x D(o)

5 Class II 23 36 10 x D(o) 3 x D(o)

6 Class II 23 36 10 x D(o) 3 x D(o)

7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual

2. Outlet velocity based on full-flow velocity

Special study required

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 115.28 cfs

Pipe diameter = 30 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 4.4 ft/sec

Zone from graph above = 1

Outlet pipe diameter 30 in. Length = 10.0 ft.
Outlet flowrate 115.3 cfs Width = 6.5 ft.
Outlet velocity 4.4 ft/sec Stone diameter = 3 in.

Material = Class A Thickness = 12 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 236.2 cfs

Pipe diameter = 60 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 4.71 ft/sec

Zone from graph above = 2

Outlet pipe diameter 60 in. Length = 30.0 ft.
Outlet flowrate 236.2 cfs Width = 17.0 ft.
Outlet velocity 4.7 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 77.93 cfs

Pipe diameter = 42 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 2.73 ft/sec

Zone from graph above = 2

Outlet pipe diameter 42 in. Length = 21.0 ft.
Outlet flowrate 77.9 cfs Width = 11.9 ft.
Outlet velocity 2.7 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 116.66 cfs

Pipe diameter = 48 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 2.15 ft/sec

Zone from graph above = 2

Outlet pipe diameter 48 in. Length = 24.0 ft.
Outlet flowrate 116.7 cfs Width = 13.6 ft.
Outlet velocity 2.2 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 25.79 cfs

Pipe diameter = 24 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 1.62 ft/sec

Zone from graph above = 1

Outlet pipe diameter 24 in. Length = 8.0 ft.
Outlet flowrate 25.8 cfs Width = 5.2 ft.
Outlet velocity 1.6 ft/sec Stone diameter = 3 in.

Material = Class A Thickness = 12 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 69.11 cfs

Pipe diameter = 36 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 5.29 ft/sec

Zone from graph above = 2

Outlet pipe diameter 36 in. Length = 18.0 ft.
Outlet flowrate 69.1 cfs Width = 10.2 ft.
Outlet velocity 5.3 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 169.44 cfs

Pipe diameter = 36 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 6.19 ft/sec

Zone from graph above = 2

Outlet pipe diameter 36 in. Length = 18.0 ft.
Outlet flowrate 169.4 cfs Width = 10.2 ft.
Outlet velocity 6.2 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 130.19 cfs

Pipe diameter = 42 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 8.75 ft/sec

Zone from graph above = 2

Outlet pipe diameter 42 in. Length = 21.0 ft.
Outlet flowrate 130.2 cfs Width = 11.9 ft.
Outlet velocity 8.8 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 152.91 cfs

Pipe diameter = 48 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 2.43 ft/sec

Zone from graph above = 2

Outlet pipe diameter 48 in. Length = 24.0 ft.
Outlet flowrate 152.9 cfs Width = 13.6 ft.
Outlet velocity 2.4 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 18.26 cfs

Pipe diameter = 15 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 3.46 ft/sec

Zone from graph above = 1

Outlet pipe diameter 15 in. Length = 5.0 ft.
Outlet flowrate 18.3 cfs Width = 3.3 ft.
Outlet velocity 3.5 ft/sec Stone diameter = 3 in.

Material = Class A Thickness = 12 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 117.29 cfs

Pipe diameter = 48 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 3.09 ft/sec

Zone from graph above = 2

Outlet pipe diameter 48 in. Length = 24.0 ft.
Outlet flowrate 117.3 cfs Width = 13.6 ft.
Outlet velocity 3.1 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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Project: Date: 2/26/2024
Project Number: Calculated By: KEA
Outlet Number:

Outlet flowrate = 16.72 cfs

Pipe diameter = 15 inches

Number of pipes = 1
Pipe separation = 0 feet

Outlet Velocity = 2.72 ft/sec

Zone from graph above = 1

Outlet pipe diameter 15 in. Length = 5.0 ft.
Outlet flowrate 16.7 cfs Width = 3.3 ft.
Outlet velocity 2.7 ft/sec Stone diameter = 3 in.

Material = Class A Thickness = 12 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required
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