ATTACHMENT 1: DRAINAGE AREA MAPS - SCM 1



SCM 1-10YR STORM



SCM 1-25 YR STORM



SCM 1 - INLET SPREAD



ATTACHMENT 2: DRAINAGE AREA MAPS -
SCM 2



SCM 2 -10 YR STORM



SCM 2 - 25 YR STORM



ATTACHMENT 3: DRAINAGE AREA MAPS -
SCM 3



SCM 3 - 25 YR STORM



SCM 4 - 25 YR STORM



CULVERT CALCULATIONS



CULVERT 1
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Oct 2 2023

CULVERT 1 HYDROLOGY

Hydrograph type = SCS Peak discharge (cfs) = 240.03

Storm frequency (yrs) = 25 Time interval (min) =1

Drainage area (ac) = 44.230 Curve number (CN) = 83

Basin Slope (%) = See Worksheet Hydraulic length (ft) = See Worksheet
Tc method = TR55 Time of conc. (min) = 14

Total precip. (in) = 6.00 Storm Distribution = Typelll

Storm duration (hrs) = 24 Shape factor = 484

Hydrograph Volume = 656,889 (cuft); 15.080 (acft)

Runoff Hydrograph

Q (cfs) 25-yr frequency Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 *‘ 120.00

80.00 80.00

40.00 40.00

0.00 0.00
0.0 20 4.0 6.0 8.0 10.0 12.0 140 160 180 200 220 240 26.0

Time (hrs)
e Runoff Hyd - Qp = 240.03 (cfs)



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Oct 2 2023

CULVERT 1 HYDROLOGY

Hydrograph type = SCS Peak discharge (cfs) = 321.63

Storm frequency (yrs) = 100 Time interval (min) =1

Drainage area (ac) = 44.230 Curve number (CN) = 83

Basin Slope (%) = See Worksheet Hydraulic length (ft) = See Worksheet
Tc method = TR55 Time of conc. (min) = 14

Total precip. (in) = 7.56 Storm Distribution = Typelll

Storm duration (hrs) = 24 Shape factor = 484

Hydrograph Volume = 892,400 (cuft); 20.487 (acft)

Runoff Hydrograph

Q (cfs) 100-yr frequency Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 —re 0.00
00 20 40 60 80 100 120 140 160 180 200 220 240 26.0

Time (hrs)
e Runoff Hyd - Qp = 321.63 (cfs)



TR55 Tc Worksheet

SCS
CULVERT 1 HYDROLOGY

Description

Sheet Flow
Manning's n-value
Flow length (ft)
Two-year 24-hr precip. ((in))
Land slope (%)

Travel Time (min)

Shallow Concentrated Flow
Flow length (ft)
Watercourse slope (%)
Surface description
Average velocity (ft/s)

Travel Time (min)

Channel Flow
X sectional flow area ((sqft))
Wetted perimeter ((ft))
Channel slope (%)
Manning's n-value
Velocity (ft/s)
Flow length (ft)

Travel Time (min)

Total Travel TIimMe, TC s s e e e s s e s e e

A B
0.011 0.400
300.0 0.0
3.46 0.00
1.10 0.00
3.56 0.00
791.00 0.00
1.50 0.00
Paved Paved
2.49 0.00
5.30 0.00
8.70 0.00
8.76 0.00
0.35 0.00
0.045 0.015
1.95 0.00
573.0 0.0
4.89773860.00 0

(@)

0.011
0.0
0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00

0.00
0.00
0.00
0.015
0.00
0.0

Hydraflow Express by Intelisolve

Totals

3.56

5.30

4.90

14.00 min



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

CULVERT 1 (25-YR)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type

Culvert Entrance
Coeff. K,M,c,Y,k
Embankment

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (f)

390.50

89.75

0.35

390.81

48.0

Box

48.0

3

0.013

Skewed Headwall,

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)

Chamfered or Beveled Inlet Edge¥eloc Up (ft/s)

3/4-in chamfers,
15D skewed headwall
0.522, 0.667, 0.0402, 0.68, 0.2

397.13
51.00
120.00

CULVERT 1

HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, Oct 2 2023

0.00
240.03
Normal

240.00
240.00

0.00

7.35

7.38

393.22
393.52
394.66

0.96

Inlet Control

Hw Depth (ft)

398.00

718

6.19

519

Inlet cantral

419

319

2.19

1.19

0.19

-0.81

80
Embank




Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

CULVERT 1 (100-YR)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type

Culvert Entrance
Coeff. K,M,c,Y,k
Embankment

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (f)

390.50

89.75

0.35

390.81

48.0

Box

48.0

3

0.013

Skewed Headwall,

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)

Chamfered or Beveled Inlet Edge¥eloc Up (ft/s)

3/4-in chamfers,
15D skewed headwall
0.522, 0.667, 0.0402, 0.68, 0.2

397.13
51.00
120.00

CULVERT 1

HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, Oct 2 2023

0.00
321.63
Normal

318.78
318.78
0.00

7.81

7.81

393.90
394.21
395.46

1.16

Inlet Control

Hw Depth (ft)

398.00

718

6.19

Inlet cantral

519

419

319

2.19

1.19

0.19

-0.81

80
Embank







CULVERT 2



CULVERT 3



1 ACRE RESIDENTIAL LOTS
CN =83
AREA =19.55AC

|
|

MEADOW \
CN =71
AREA = 5.29 AC
MEADOW \
CN=71 \
\ AREA =4.90 AC w

URBAN AREA, FAIR
CONDITION
CN=284
AREA=11.74 AC
WOODED AREA, FAIR CONDITION
CN=73
AREA =5.78 AC
CN=73
AREA=1.53 AC

WOODED AREA, FAIR CONDITION
CN=90
AREA =418 AC ERT 2 INLET

RESIDENTIAL /4 ACRE LOTS
CN=90
AREA =18.68 AC

WOODED AREA, FAIR CONDITION
CN=90
AREA=7.17 AC

URBAN OPEN SPACE, GOOD CONDITION
CN =80
AREA=2.86 AC

CULVERT 3
TOTAL DRAINAGE AREA = 101.2AC

U IRE (
URBAN OPEN SPACE, GOOD CONDITION COMPOSITE CN = 80

CN=80
AREA=0.68 AC

CULVERT 3INLET

5440 WADE PARK BLVD, SUITE 102 DATE: 7/10/2023

- RALEIGH NC 27607 CULVERT 3 DRAINAGE AREA
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Monday, Oct 2 2023

CULVERT 3 HYDROLOGY
Hydrograph type = SCS Peak discharge (cfs) = 103.49
Storm frequency (yrs) = 25 Time interval (min) =1
Drainage area (ac) = 101.200 Curve number (CN) = 80
Basin Slope (%) = n/a Hydraulic length (ft) = n/a
Tc method = User Time of conc. (min) = 150
Total precip. (in) = 5.77 Storm Distribution = Type ll
Storm duration (hrs) = 24 Shape factor = 484
Hydrograph Volume = 1,311,226 (cuft); 30.102 (acft)
Runoff Hydrograph
Q (cfs) 25-yr frequency Q (cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 \ 40.00
20.00 \ 20.00
\\
0.00 0.00
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0
Time (hrs)

e Runoff Hyd - Qp = 103.49 (cfs)



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

CULVERT 3 HYDROLOGY
Hydrograph type = SCS
Storm frequency (yrs) = 100
Drainage area (ac) = 101.2
Basin Slope (%) = n/a
Tc method = User
Total precip. (in) = 7.95
Storm duration (hrs) = 24

00

Peak discharge (cfs)

Time interval (min)

Curve number (CN)
Hydraulic length (ft)
Time of conc. (min)

Storm Distribution
Shape factor

Monday, Oct 2 2023

161.68

1
80
n/a
150

Type Il

484

Hydrograph Volume = 2,046,288 (cuft); 46.976 (acft)

Runoff Hydrograph
Q (cfs) 100-yr frequency Q (cfs)
180.00 180.00
160.00 \ 160.00
140.00 \ 140.00
120.00 \ 120.00
100.00 \ 100.00
80.00 80.00
60.00 ‘ \ 60.00
40.00 \ 40.00
20.00 } \\ 20.00
/
0.00 "] 0.00
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0
Time (hrs)

e Runoff Hyd - Qp = 161.68 (cfs)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

CULVERT 3 (25-YR)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

346.23

44.60

0.83

346.60

36.0

Circular

36.0

2

0.012

Circular Concrete

Groove end w/headwall (C)
0.0018, 2, 0.0292, 0.74, 0.2

359.90
15.00
40.00

CULVERT 3

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Monday, Oct 2 2023

0.00
103.49
Normal

103.00
103.00

0.00

8.73

8.73

348.56
348.93
350.36

1.25

Inlet Control

Hw Depth (ft)

.

AL

354.00

352.00

350.00

N

13.40

O\

11.40

9.40

7.40

34800 —————

nletcontraol

5.40

3.40

346.00

344.00

30 35
Embank

45 50 55

each (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

CULVERT 3 (100-YR)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

346.23

44.60

0.83

346.60

36.0

Circular

36.0

2

0.012

Circular Concrete

Groove end w/headwall (C)
0.0018, 2, 0.0292, 0.74, 0.2

359.90
15.00
40.00

CULVERT 3

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Monday, Oct 2 2023

0.00
161.68
Normal

160.38
160.38

0.00

11.35

11.34
349.23
349.78
352.57

1.99

Inlet Control

Hw Depth (ft)

.

AL

354.00

352.00

350.00

N

13.40

O\

11.40

9.40

34800 —————

nletcontrol

7.40

5.40

3.40

346.00

344.00

30 35
Embank

45 50 55

each (ft)



Hw () CULVERT 3 Hw Depth (ft)
353.0 5.40

3820 540
/'f

381.0 — 4.40

350.0 3.40

Topof Culvert

3480 — 240

348.0 / 1.40

3480 -0.60
0’ 10 20 30 40 50 &0 70 a0 20 100 110 120 130 140 150 180 70

Outlet Gontral ————— InletContral Q (cfs)



CULVERT 4



EROSION CONTROL DA MAP



SKIMMER BASIN CALCULATIONS



