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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

ELEV. = 70.86’
-LEB- STA. 18+50.00
BEGIN GRADE

-LEB-

7
0
.8

6

PI = 20+05.00

EL = 71.46’

(+)0.3839% (-)0.0467%

VC = 200’
K = 464
V = 75 MPH

-LEB-
-Y1RPC- STA. 10+00.00 
-LEB- STA. 31+49.89 =

ELEV. = 69.05’
-L- STA. 10+00.00 =
-LWB- STA. 39+38.57 =
-LEB- STA. 39+47.20 =
TIE TO -L- GRADE

PI = 30+00.00

EL = 70.99’

(-)0.0467% (+)0.3000%

VC = 120’
K = 346

PI = 31+50.00

EL = 71.44’
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VC = 180’

K = 300
V = 75 MPH

V = 70 MPH
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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100
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-LWB- STA. 18+50.00
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ELEV. = 69.05’
-L- STA. 10+00.00 = 
-LEB- STA. 39+47.20 = 
-LWB- STA. 39+38.57 = 
TIE TO -L- GRADE
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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100
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NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 45+87.00

EL = 60.49’
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K = 592
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EL = 61.63’

(+)0.3000% (-)0.3000%

VC = 400’
K = 667

PI = 45+87.00

EL = 60.49’

(-)0.3000% (+)0.3000%

VC = 355’

PI = 49+65.00

EL = 61.63’

(+)0.3000% (-)0.3000%

VC = 400’

V = 75 MPH V = 75 MPH

-L-
-Y1RPA- STA. 10+00.00
-L- STA. 41+47.29 =

-Y1RPD- STA. 10+00.00 
-L- STA. 43+08.68 =

(-)0.12%

E
L
E

V
 
=
 
5
3
.5

8
’

S
T

A
 
=
 
5
1+

0
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

(-) 0.03%

E
L
E

V
 
=
 
5
5
.0

1’

S
T

A
 
=
 
4
3

+
0
0
.0

0

E
N

D
 

D
IT

C
H
 

L
T
 

PI = 53+68.00

EL = 60.42’

(-)0.3000% (+)0.3000%

VC = 300’

K = 500

PI = 58+68.00

EL = 61.92’

(+)0.3000% (-)0.3000%

VC = 500’
K = 833

PI = 64+20.00

EL = 60.26’

(-)0.3000% (+)0.3000%

VC = 500’

K = 833

PI = 53+68.00

EL = 60.42’

(-)0.3000% (+)0.3000%

VC = 300’

PI = 58+68.00

EL = 61.92’

(+)0.3000% (-)0.3000%

VC = 500’

PI = 64+20.00

EL = 60.26’

(-)0.3000% (+)0.3000%

VC = 500’

V = 75 MPH V = 75 MPH V = 75 MPH

-L-

(-)0.95% (+)0.24%

E
L
E

V
 
=
 
5
5
.8

4
’

P
I 
=
 
6
1+

4
9
.0

0

E
L
E

V
 
=
 
5
7
.2

6
’

S
T

A
 
=
 
6
0
+
0
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

M
E

D

E
L
E

V
 
=
 
5
6
.4

8
’

S
T

A
 
=
 
6
4
+
2
0
.0

0

E
N

D
 

D
IT

C
H
 

M
E

D

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

  

039102

  
 

B

AND
 T. BARH

MR A

NO

E
GI E

ES

L

O
I

SEAL

N
N ER

P
R

OF
SION

A

NO
RT

HCAR LNA

017265

M
U

R

D YNOHTNA 
E

V
E

T
S

DocuSign Envelope ID: E5B797FE-D01D-4EB4-B7A7-8D808375578F

4/13/20224/13/2022



66+00 67+00 68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00

20

30

40

50

60

70

80

90

100

110

20

30

40

50

60

70

80

80+00 81+00 82+00 83+00 84+00 85+00 86+00 87+00 88+00 89+00 90+00 91+00 92+00 93+00 94+00

20

30

40

50

60

70

80

90

100

110

20

30

40

50

60

70

80

90

100

110

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

2
/
14
/
2
0
2
2

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
8
1
9
_

R
5
8
2
0
_

R
D

Y
_
P

F
L
3
0
.d

g
n

G
r
a
n
t
.A

u
g
s
b
u
r
g

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

30R-5819/R-5820

MEDIAN DITCH

LEFT DITCH

RIGHT DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 68+53.00

EL = 61.56’

(+)0.3000% (-)0.3000%

VC = 366’
K = 610

PI = 72+13.00

EL = 60.48’

(-)0.3000% (+)0.3000%

VC = 250’

K = 417

PI = 75+38.00

EL = 61.45’

(+)0.3000% (-)0.3000%

VC = 182’

K = 303

PI = 77+59.00

EL = 60.79’

(-)0.3000% (+)0.3000%

VC = 260’

K = 433

PI = 68+53.00

EL = 61.56’
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VC = 366’

PI = 72+13.00

EL = 60.48’
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VC = 250’

PI = 75+38.00

EL = 61.45’
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VC = 182’

PI = 77+59.00

EL = 60.79’

(-)0.3000% (+)0.3000%

VC = 260’

V = 75 MPH
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31R-5819/R-5820

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 99+30.00

EL = 60.73’

(-)0.3000% (+)0.3000%

VC = 360’

K = 600

PI = 102+25.00

EL = 61.62’

(+)0.3000% (-)0.3931%

VC = 230’

K = 332

PI = 99+30.00

EL = 60.73’

(-)0.3000% (+)0.3000%

VC = 360’

PI = 102+25.00

EL = 61.62’

(+)0.3000% (-)0.3931%

VC = 230’

V = 75 MPH
V = 75 MPH

V = 75 MPH

ELEV. = 60.42’
-L- STA. 105+30.00
END GRADE

-L-

PI = 94+32.00

EL = 62.23’

(-)0.3000%

VC = 425’
K = 708
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PI = 11+50.00
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VC = 105’

K = 55

PI = 15+38.00

EL = 62.06’

(+)0.3018% (-)0.3000%

VC = 150’

K = 249

-Y1-

ELEV. = 62.17’
-Y1- STA. 10+70.00
TIE TO ROUNDABOUT
BEGIN GRADE /

ELEV. = 61.80’
-Y1- STA. 16+25.00
END GRADE/BEGIN 3" OVERLAY
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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

(+)0.3082%

PI = 27+30.00

EL = 63.60’

(+)0.3082%
(+)4.

0000
%

VC = 400’
K = 108

PI = 30+95.00

EL = 78.20’

(+)4.
0000

%
(+)2.0000

%

VC = 190’
K = 95

(+)2.0000
%

V = 50 MPH

V = 50 MPH

-Y1-

ELEV. = 62.66’
-Y1- STA. 24+25.00
END 3" OVERLAY / BEGIN GRADE

-Y1- Sta. 37+13.52
BEGIN BRIDGE

ELEV. = 80.61’
-Y1ROUND1- Sta. 11+54.30
-Y1- Sta. 32+11.00 =

ELEV. = 80.16’
-Y1- Sta. 31+93.00
END GRADE

ELEV. = 83.86’
-Y1ROUND1- Sta. 10+00.00
-Y1- Sta. 33+15.00 =

ELEV. = 83.41’
-Y1- Sta. 33+33.00 
BEGIN GRADE
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24" RCP-IV

54" RCP-V

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS
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FT

FT

FT= 60.1    

= 9.3     

= 10  

= 50 

= 12.0    

= 60.3    

= 13.2    

= 60.5    

= 9.0    

 24" RCP-IV  Sta.   26+00   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS
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CFS
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FT

FT= 62.1    

= 96.8    
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= 80.8    

= 61.6    

= 88.9    

= 61.8    

= 60.5   

 54" RCP-V   Sta.   36+59   

-Y1-

PI = 38+30.00

EL = 92.90’

(-)2.0000%

VC = 200’

K = 50

PI = 45+60.00

EL = 78.30’

(-)2.0000%
(-)4.0000%

VC = 190’

K = 95

PI = 49+25.00

EL = 63.70’

(-)4.0000%

(+)0.3760%

VC = 426’
K = 97

V = 40 MPH

V = 50 MPH

V = 50 MPH

ELEV. = 64.64’
-Y1- STA. 51+75.00
END GRADE

-L- Sta. 21+75.92 
-Y1- Sta. 38+26.89 =

-Y1- Sta. 39+40.27
END BRIDGE

ELEV = 83.54’
-Y1ROUND2- Sta. 11+72.65
-Y1- Sta. 43+38.67 =

ELEV = 80.74’
-Y1ROUND2- Sta. 10+00.00
-Y1- Sta. 44+42.66 =

ELEV = 83.09’
-Y1- Sta. 43+20.67 
END GRADE

ELEV = 80.29’
-Y1- Sta. 44+60.66 
BEGIN GRADE

(+)0.20%
(+)0.35%

(+)0.35%

E
L
E

V
 
=
 
5
8
.0

0
’

S
T

A
 
=
 
4
0
+
0
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

L
T

E
L
E

V
 
=
 
5
9
.0

0
’

S
T

A
 
=
 
4
0
+
5
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

R
T

E
L
E

V
 
=
 
5
9
.0

0
’

S
T

A
 
=
 
4
2

+
8
6
.0

0

E
N

D
 

D
IT

C
H
 

L
T

E
L
E

V
 
=
 
5
9
.5

0
’

S
T

A
 
=
 
4
3

+
0
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

60" RCP-V

E
L
E

V
 
=
 
5
9
.2

0
’

S
T

A
 
=
 
4
4
+
7
5
.0

0

B
E

G
IN
 

D
IT

C
H
 

L
T

E
L
E

V
 
=
 
5
9
.7

0
’

S
T

A
 
=
 
4
5
+
0
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

R
T

(+)0.13%

(+)0.25%

E
L
E

V
 
=
 
6
0
.1
7
’

S
T

A
 
=
 
10

+
5
0
.0

0
 
-

Y
7
-

S
T

A
 
=
 
4
8
+
7
3
.5

4
 
-

Y
1-
 

=

E
N

D
 

D
IT

C
H
 

R
T

E
L
E

V
 
=
 
6
0
.2

0
’

S
T

A
 
=
 
4
8
+
7
5
.0

0

E
N

D
 

D
IT

C
H
 

L
T

E
L
E

V
 
=
 
6
0
.3

0
’

S
T

A
 
=
 
4
9
+
5
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

L
T

(+)0.06%

E
L
E

V
 
=
 
6
0
.7

0
’

S
T

A
 
=
 
10

+
3
7
.7

2
 
-

Y
7
-

S
T

A
 
=
 
5
0
+
0
0
.0

0
 
-

Y
1-
 

=

B
E

G
IN
 

D
IT

C
H
 

R
T

P
I 
=
 
5
1+

5
0
.0

0

E
L
E

V
 
=
 
6
1.
0
1’

(+)1.6%

(+)0.30%

E
L
E

V
 
=
 
6
0
.3

6
’

P
I 
=
 
5
1+

0
0
.0

0

E
L
E

V
 
=
 
6
0
.5

1’

(+)0.21%

P
I 
=
 
5
0
+
5
0
.0

0

(+)0.41%

E
L
E

V
 
=
 
6
1.
8
3
’

S
T

A
 
=
 
5
2

+
0
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA
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33R-5819/R-5820
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LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100
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34R-5819/R-5820

61+00 62+00 63+00 64+00 65+00 66+00

66+00 67+00 68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

-Y2-

V = 50 MPH V = 50 MPH

ELEV. = 57.02’
-Y2- STA. 78+50.00
END GRADE
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VC = 250’
K = 292

PI = 71+53.00

EL = 60.00’

(-)0.3019% (+)0.3018%

VC = 150’

K = 248

(+)0.3018% (-)1.1600%

PI = 77+31.00

EL = 57.44’

(-)1.1600%
(-)0.3500%

VC = 238’
K = 294

V = 50 MPH

ELEV. = 60.79’
-Y7- Sta. 84+03.90

-Y2- Sta. 74+41.90 =

ELEV. = 60.80’
-Y7- Sta. 84+01.86
-Y2- Sta. 74+17.90 =

P
I 
=
6
7
+
0
0
.0

0

E
L
E

V
’ 
=
 
5
6
.6

5
’

(-) 0.07%

E
L
E

V
 
=
 
5
5
.7

0
’

S
T

A
 
=
 
6
8
+
5
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

(-) 0.06%

E
L
E

V
 
=
 
5
6
.1
6
’

S
T

A
 
=
 
7
3

+
5
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

R
T

E
L
E

V
 
=
 
5
6
.1
1’

S
T

A
 
=
 
8
4
+
3
5
.5

4
 
-

Y
7
-

S
T

A
 
=
 
7
3

+
8
0
.5

9
 
-

Y
2
-
 

=

E
N

D
 

D
IT

C
H
 

R
T

E
L
 
=
 
5
6
.2

3
’

S
T

A
 
=
 
7
3

+
5
0
.0

0

E
N

D
 

D
IT

C
H
 

L
T

(-) 0.16%

24" RCP-IV

E
L
 
=
 
5
6
.6

0
’

S
T

A
 
=
 
7
6
+
0
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

L
T

E
L
E

V
 
=
 
5
6
.3

9
’

S
T

A
 
=
 
7
6
+
0
0
.0

0

B
E

G
IN
 

D
IT

C
H
 

R
T

E
L
E

V
 
=
 
5
5
.3

9
’

S
T

A
 
=
 
7
9
+
0
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

E
L
 
=
 
5
5
.5

3
’

S
T

A
 
=
 
7
9
+
0
0
.0

0

E
N

D
 

D
IT

C
H
 

L
T

LT DITCH GRADE = (+) 0.68%

LT DITCH GRADE = (-) 0.3567%

RT DITCH GRADE = (-) 0.3333%

DRAINAGE AREA

DESIGN FREQUENCY
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DESIGN HW ELEVATION
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35R-5819/R-5820
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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

ELEV. = 66.61'
-Y1- STA. 43+32.71
-Y7- STA. 10+12.05
BEGIN GRADE

PI = 10+63.00

EL = 67.12'

(+)1.0000%

VC = 74'
K = 18

PI = 11+54.00

EL = 64.39'
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EL = 61.34'
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OVERTOPPING ELEVATION
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36R-5819/R-5820

24+00 25+00 26+00 27+00 28+00 29+00 30+00 31+00 32+00 33+00 34+00 35+00 36+00 37+00 38+00

38+00 39+00 40+00 41+00 42+00 43+00 44+00 45+00 46+00 47+00 48+00 49+00 50+00 51+00 52+00

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100
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PI = 45+57.00

EL = 56.98'

(-)0.3003% (+)0.3002%

VC = 250'

K = 416

S
A

G
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36" RCP-IV36" RCP-IV
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DESIGN HW ELEVATION
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100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 55.6    
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= 122     

= 56.8    

= 175     

= 59.3    

= 141    

2@36" RCP-IV  Sta.   49+50   

(-) 0.61%
(-) 0.10% (+) 0.22%

P
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=
3
8
+
5
0
.0
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E
L
E

V
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5
2
.9

5
'

P
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9
+
5
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E
L
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V
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5
1.
9
0
'

(-) 0.09%

P
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=
4
9
+
5
0
.0

0

E
L
E

V
 
=
 
5
2
.2

0
'

(+) 0.35%

E
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N
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HCAR LNA
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M
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R
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T
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PI = 24+09.00

EL = 62.05'

(-)0.3001%

VC = 160'

K = 265

PI = 31+07.00

EL = 59.96'

(-)0.3001%

(+)0.3040%

VC = 300'

K = 497

PI = 33+35.00

EL = 60.65'

(+)0.3040% (-)0.3003%

VC = 156'

K = 258

V = 50 MPH V = 50 MPH
V = 50 MPH

-Y7-

24" RCP-III

24" RCP-IV

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 56.8    

= 6.9     

= 50- 

= 25 

= 6.5     

= 56.8    

= 7.9     

= 56.9    

= 4.75   

 24" RCP-IV  Sta.   31+25   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 54.6    

= 1.9     

= 10  

= 25 

= 2.2     

= 54.6    

= 2.5     

= 54.6    

= 1.2    

24" RCP-III  Sta.   37+50   

(-) 1.13% (+) 0.46% (-) 2.74%
(-) 0.61%

P
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2
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3
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5
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'
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+
0
0
.0

0
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L
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5
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.7

6
'

P
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=
3
4
+
5
0
.0

0

E
L
E
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=
 
5
5
.3

9
'

RT DITCH GRADE = (-) 0.10%

E
L
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5
6
.0

2
'

S
T

A
 
=
 
2
6
+
5
0
.0

0

B
E

G
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D
IT

C
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L
T

(-) 0.21%
(-) 0.28%

P
I 
=
3
1+

5
0
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0

E
L
E

V
 
=
 
5
4
.9

5
'

(-) 0.09%

P
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=
3
7
+
5
0
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0

E
L
E
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=
 
5
3
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0
'
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37R-5819/R-5820

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

3
/
8
/
2
0
2
2

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
8
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9
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R
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8
2
0
_
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D

Y
_
P

F
L
3
7
.d

g
n

E
r
i
c
a
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a
r
t
i
n

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

52+00 53+00 54+00 55+00 56+00 57+00 58+00 59+00 60+00 61+00 62+00 63+00 64+00 65+00 66+00

66+00 67+00 68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

V = 50 MPH

-Y7-

PI = 74+37.00

EL = 63.99'

(+)0.3072% (-)0.3004%

VC = 300'
K = 494

30" RCP-III

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= N/A     

= N/A     

= N/A

= N/A

= N/A     

= N/A     

= N/A     

= N/A     

= N/A    

30" RCP-III EQUALIZER PIPE Sta.   75+00 

-DR1- Sta. 10+00.00 
-Y7- Sta. 66+75.00 =

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

  

039102
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R

D YNOHTNA 
E

V
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T
S

V = 50 MPH V = 50 MPH

-Y7-

PI = 59+90.00

EL = 61.29'

(+)0.3002% (-)0.4417%

VC = 230'
K = 310

PI = 62+22.00

EL = 60.26'

(-)0.4417% (+)0.3072%

VC = 234'

K = 312

(+) 0.22%

(+) 0.35%

(+) 0.66%
(+) 1.92%

(-) 0.81%

(-) 0.07%
(-) 0.72%

(-) 0.54%

P
I 
=
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+
5
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V
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'
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6
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0

E
N

D
 

D
IT

C
H
 

L
T

E
L
 
=
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2
'
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+
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2
.7

6
'

S
T
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=
 
6
5
+
3
5
.0

0

E
N
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D
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C
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R
T

2@11'x6' RCBC

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

CULVERT HYDRAULIC DATA

= 310     

= 25 

= 56.9    

= 480     

= 100

= 57.9    

= 320     

= 25 

= 57.2    

(+) 0.66%
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EXCAVATION
UNDERCUT

EXCAVATION
UNDERCUT
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

3
/
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/
2
0
2
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R
:\

R
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

38R-5819/R-5820

94+00 95+00 96+00 97+00 98+00 99+00

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

ELEV. = 58.04'
-Y7- STA. 96+00.00
END GRADE

PI = 94+90.00

EL = 58.37'

(+)0.3000% (-)0.3036%

VC = 150'

K = 248

V = 50 MPH

-Y7-

(-) 0.02%

E
L
E

V
 
=
 
5
4
.5

5
'

S
T

A
 
=
 
9
6
+
5
0
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0
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T
S

PI = 92+50.00

EL = 57.65'
PI = 86+00.00

EL = 60.50'

(-)0.3004% (-)0.4378%

VC = 150'
K = 1091

PI = 92+50.00

EL = 57.65'

(-)0.4378% (+)0.3000%

VC = 150'

K = 203

V = 50 MPH V = 50 MPH

-Y2- Sta. 74+29.94 
-Y7- Sta. 84+02.93 =

-Y7-

(-) 0.17%
(-) 0.02%

P
I 
=
9
3

+
5
0
.0

0

E
L
E

V
 
=
 
5
4
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0
'
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

39R-5819/R-5820

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 11+53.00

EL = 61.67’

(+)0.3000% (-)0.3000%

VC = 306’

K = 510

V = 50 MPH V = 50 MPH

-Y1RPA-

OFF. = 68.00’
-L- STA. 41+47.29
-Y1RPA- STA. 10+00.00 = 
BEGIN GRADE

(+)1.7339% (+)1.3306%

PI = 20+75.00

EL = 68.06’

VC = 250’
K = 620
V = 50 MPH

PI = 16+25.00

EL = 60.25’

VC = 250’

V = 50 MPH

VC = 250’

K = 123

V = 50 MPH

(-)0.3000% (+)1.7339%

60" RCP-IV 30" RCP-III

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 60.0    

= 6       

= 100+

= 50 

= 1.5     

= 59.8    

= 1.7     

= 59.8    

= 1.73   

30" RCP-III  Sta.   20+24   

E
L
E

V
 
=
 
5
5
.3

0
’

S
T

A
 
=
 
18

+
8
4
.6

0

E
N

D
 

D
IT

C
H
 

R
T

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 60.3    

= 83      

= 10  

= 50 

= 135     

= 61.6    

= 160     

= 62.1    

= 121.3  

 60" RCP-IV  Sta.   19+15   

(+) 0.03%

ELEV = 55.28’

= STA 33+50.00 -L-

STA = 18+23.53 -Y1RPA-

BEGIN DITCH RT

36" RCP-III

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= N/A     

= N/A     

= N/A

= N/A

= N/A     

= N/A     

= N/A     

= N/A     

= N/A    

36" RCP-III EQUALIZER PIPE Sta.   22+81   

-Y1RPA-
ELEV. = 80.50’
-Y1RPA- STA. 30+10.29
TIE TO ROUNDABOUT
END GRADE / 

(+)1.3306%

24" RCP-III

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= N/A     

= N/A     

= N/A

= N/A

= N/A     

= N/A     

= N/A     

= N/A     

= N/A    

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 62.0    

= 12.8    

= 100+

= 50 

= 9.8     

= 61.6    

= 10.8    

= 61.7    

= 11.0   

24" RCP-III  Sta.   29+65   

36" RCP-III

36" RCP-III EQUALIZER PIPE Sta.   25+16   
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40R-5819/R-5820

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

2
/
14
/
2
0
2
2

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
8
1
9
_

R
5
8
2
0
_

R
D

Y
_
P

F
L
4
0
.d

g
n

G
r
a
n
t
.A

u
g
s
b
u
r
g

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 11+25.00

EL = 71.02’

(+)0.3000% (-)0.4600%

VC = 150’
K = 197

PI = 18+65.00

EL = 67.61’

(-)0.4600% (+)0.9992%

VC = 300’

K = 206

OFF. = 24.00’
-LWB- STA. 29+56.42
-Y1RPB- STA. 10+00.00 = 
BEGIN GRADE

V = 50 MPH
V = 50 MPH

-Y1RPB-

(+)3.5
%
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V
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48" RCP-III

(+)0.1%

P
I 
=
 
19

+
7
0
.0

0

E
L
E

V
 
=
 
5
9
.5

3
’

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 66.1    

= 130.4   

= 100+

= 50 

= 102     

= 64.7    

= 120     

= 65.5    

= 74.6   

48" RCP-III  Sta.   19+95   

-Y1RPB-

ELEV. = 80.53’
-Y1RPB- STA. 31+57.88 = 
TIE TO ROUNDABOUT
END GRADE /

24" RCP-IV

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 65.5    

= 29.8    

= 500+

= 50 

= 10.2    

= 61.1    

= 11.3    

= 61.2    

= 11.5   

 24" RCP-IV  Sta.   31+07   

(+)0.9992%
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41R-5819/R-5820

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 11+65.00

EL = 70.22’

(-)0.3000% (-)0.7346%

VC = 200’
K = 460

OFF. = 24.00’
-LEB- STA. 31+49.89
-Y1RPC- STA. 10+00.00 = 
BEGIN GRADE

V = 50 MPH

V = 50 MPH

-Y1RPC-

PI = 17+30.00

EL = 66.06’

(-)0.7346% (+)1.0156%

VC = 250’

K = 143

(+)6
.22

%

E
L
E

V
 
=
 
6
2
.1
8
’

S
T

A
 
=
 
18

+
5
0
.0

0

E
N

D
 

D
IT

C
H
 

R
T

30" RCP-III

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 64.3    

= 45.8    

= 500+

= 50 

= 26.4    

= 62.0    

= 29.1    

= 62.2    

= 19.8   

30" RCP-III  Sta.   18+40   

ELEV = 59.07’

=STA 39+18.00 -LWB-

STA 18+02.00 -Y1RPC-

BEGIN DITCH RT.

-Y1RPC-

(+)1.0156%

ELEV. = 79.09’
-Y1RPC- STA. 30+12.54 
TIE TO ROUNDABOUT
END GRADE /

24" RCP-IV

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 62.1    

= 20.2    

= 100+

= 50 

= 16.9    

= 61.3    

= 18.6    

= 61.7    

= 19.0   

 24" RCP-IV  Sta.   29+61   
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42R-5819/R-5820

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 12+75.00

EL = 61.56’

(+)0.3000% (-)0.4000%

VC = 250’
K = 357

PI = 16+90.00

EL = 59.90’

(-)0.4000%

VC = 250’

K = 137

OFF. = 68.00’
-L- STA. 43+08.68
-Y1RPD- STA. 10+00.00 = 
BEGIN GRADE

V = 50 MPH V = 50 MPH

-Y1RPD-

2@42" RCP-IV

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 60.5    

= 121.7   

= 100+

= 50 

= 103.5   

= 59.9    

= 113.9   

= 60.3    

= 77.5   

2@42" RCP-IV Sta.   19+78   

(+)1.4221%

-Y1RPD-

ELEV. = 80.42’
-Y1RPD- STA. 31+33.25 
TIE TO ROUNDABOUT
END GRADE /

24" RCP-IV

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 59.8    

= 6.1     

= 25- 

= 50 

= 7.1     

= 59.9    

= 7.8     

= 60.0    

= 5.3    

 24" RCP-IV  Sta.   30+82.5 
DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

CFS

CFS

FT

FT

= N/A

= N/A     

= N/A     

= N/A     

= N/A     

= N/A    

36" RCP-III EQUALIZER PIPE Sta.   24+00 

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

YRS

CFS

FT= N/A     

= N/A     

= N/A

36" RCP-III

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

  

039102

  
 

B

AND
 T. BARH

MR A

NO

E
GI E

ES

L

O
I

SEAL

N
N ER

P
R

OF
SION

A

NO
RT

HCAR LNA

017265

M
U

R

D YNOHTNA 
E

V
E

T
S

DocuSign Envelope ID: E5B797FE-D01D-4EB4-B7A7-8D808375578F

4/13/20224/13/2022



10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00

40

50

60

70

80

90

100

110

120

130

40

50

60

70

80

90

100

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

3
/
3
1/

2
0
2
2

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
8
1
9
_

R
5
8
2
0
_

R
D

Y
_
P

F
L
4
3
.d

g
n

E
r
i
c
a
.M

a
r
t
i
n

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

43

40

50

60

70

80

90

100

110

120

130

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00

R-5819/R-5820

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

V = 50 MPH

ELEV. = 59.08'
-Y3- STA. 13+40.00
BEGIN GRADE ELEV. = 63.21'

-Y3- STA. 21+23.00
END GRADE

-Y3-

-Y1A- STA. 16+88.71
-Y1- STA. 10+00.00
-Y3- STA. 17+31.48 =
INTERSECTION

PI = 15+15.00

EL = 60.82'

(+)0.9943%

VC = 150'
K = 341

(+)1.4338%
(-)0.3000%

ELEV. = 63.37'
-Y3ROUND- Sta. 10+00.00
-Y3- Sta. 16+79.48 =

ELEV. = 62.92'
-Y3- Sta. 16+61.48
END GRADE

ELEV. = 64.62'
-Y3ROUND- Sta. 11+63.49

-Y3- Sta. 17+83.48 =

ELEV. = 64.17'
-Y3- Sta. 18+01.48

END GRADE

ELEV = 54.40'

STA = 12+77.00

BEGIN DITCH RT

ELEV = 54.94'

STA = 15+15.00

END DITCH RT

(+)0.23%

(+)0.4800%
(+)0.4800%

ELEV. = 60.15'
-Y1A- STA. 11+97.00
BEGIN GRADE

-Y1A-

ELEV. = 62.17'
-Y1A- STA. 16+18.71
TIE TO ROUNDABOUT
END GRADE /
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44

12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00 25+00

DESIGN EXCEPTION ANTICIPATED
DESIGN SPEED NOT MET - NO

R-5819 / R-5820

26+00 27+00 28+00 29+00 30+00 31+00 32+00 33+00 34+00 35+00 36+00 37+00 38+00 39+00

DESIGN EXCEPTION ANTICIPATED
DESIGN SPEED NOT MET - NO

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH
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NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100

PI = 14+25.00

EL = 62.89'

(+)0.3000% (+)3.0
528%

VC = 180'
K = 65

PI = 20+20.00

EL = 81.05'

(+)3.0
528% (-)4.0000%

VC = 310'
K = 44

PI = 24+32.00

EL = 64.57'

(-)4.0000%

VC = 160'
K = 37

(+)0.3000%

-DET1-

ELEV. = 64.89'
-L- STA. 23+26.10
-DET1- STA. 25+37.81
END GRADE

V = 40 MPH

V = 40 MPH
V = 30 MPH

*

OFF. = 10.04'
ELEV. = 62.20'
-Y1- STA. 24+39.30
-DET1- STA. 11+95.57
BEGIN GRADE

P
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(+) 2.05% (-) 0.66%
(-) 0.10%

24"

54" RCP-V

(-) 0.03%

(-)0.3000%

PI = 27+70.00

EL = 64.73'

(+)3.
8026

%

VC = 152'

K = 37

PI = 31+80.00

EL = 80.32'

(+)3.
8026

% (-)4.0000%

VC = 345'
K = 44

PI = 36+02.00

EL = 63.44'

(-)4.0000%

(+)0.3000%

VC = 275'

K = 64

-DET1-

V = 40 MPH

V = 40 MPH

V = 30 MPH

ELEV. = 65.02'
-L- STA. 23+25.81
-DET1- STA. 26+73.98
BEGIN GRADE

*

OFF. = 9.75'
ELEV. = 64.41'
-Y1- STA. 51+07.62
-DET1- STA. 39+24.45
END GRADE
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24"

60" RCP-V

ELEV = 61.86'

STA = 40+50.00

END DITCH RT

(+) 0.30%

ELEV = 58.49'

STA = 11+00.00

BEGIN DITCH RT
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R-5819 / R-5820

13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00 25+00 26+00

27+00 28+00 29+00 30+00 31+00 32+00 33+00 34+00 35+00 36+00 37+00 38+00 39+00 40+00

LEFT DITCH

RIGHT DITCH

MEDIAN DITCH

12+00

26+00

NV5 ENGINEERS & CONSULTANTS, INC.

CARY, NC 27518 

P: 919.851.1912               www.NV5.com

NC License # F-1333

formerly CALYX Engineers & Consultants

3300 REGENCY PARKWAY, SUITE 100-DET2-

-L- STA. 91+03.37
-DET2- STA. 24+28.95

OFF. = 9.37'
ELEV. = 53.36'
-Y2- STA. 29+21.99
-DET2- STA. 13+12.56
BEGIN GRADE

PI = 14+09.00

EL = 53.07'

(-)0.3000% (+)0.7437%

VC = 150'

K = 144

(+)0.7437% (-)0.3000%V = 40 MPH

OFF. = 68.20'
ELEV. = 60.15'
-L- STA. 91+02.35
-DET2- STA. 23+60.74
END GRADE

OFF. = 80.69'
ELEV. = 60.05'
-L- STA. 91+04.58
-DET2- STA. 25+09.64
BEGIN GRADE
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TEMPORARY 72"

18" RCP-IV

TEMPORARY 

-DET2-

OFF. = 15.14'
ELEV. = 58.23'
-Y2- STA. 52+70.95
-DET2- STA. 37+16.23
END GRADE

PI = 34+17.00
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