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SEE SHEETS 2B-8 & 2B-9 FOR CURVE DATA

SEE SHEET 65 FOR -Y8- PROFILE
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 
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-Y- STA.  31+91.85 =

-Y1RPD- STA.  10+00.00
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SEE SHEETS S1-1 THRU S1-36 FOR STRUCTURE PLANS
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EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III

K = 112

PI = 57+00.00

EL = 55.57'

VC = 350'

(+)3.7
550%

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

PI = 70+25.00

EL = 51.00'

VC = 350'

K = 212

PI = 83+00.00

EL = 51.00'

VC = 200'

K = 208
K = 107

(-)0.4800%

PI = 76+50.00

EL = 48.00'

(-)0.4800% (+)0.4615%

VC = 200'

(+)0.4615%

60" RCP

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= 48.24   

= 260     

= 500+

= 50 

= 132

= 43.15   

= 153

= 43.69   

= 106    

CL III 60" RCP Sta.   76+56.4 -L-  

EQ. PIPE

36" RCP-III

UNDERCUT EXCAVATION

P
R

OF
ESSIONA

L

E
NGINEE

R

SEAL

N

O
RT

HCAROLINA

S
E

A
N
 C. STEPH

E
N
S
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
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2
0
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R
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R
o
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w
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P
r
o
j
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S
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T
\

U
4
7
5
1
_
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_
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G
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SEE SHEET  10 FOR -L- PLAN

SEE SHEET  11  FOR -L- PLAN

-L-

-L-

38

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

-Y3- STA.  14+68.70

-L- STA.  92+69.38 =

PI = 91+00.00

EL = 47.00'

VC = 200'

K = 248

(-)0.5000%

(-)0.5000% (+)0.3077%

36" RCP

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= 49.55

= 95

= 500+

= 50 

= 26

= 41.84

= 30

= 42.05

= 14.4

CL III 36" RCP Sta. 91+07.8 -L-

E
L
=
3
9
.8

5

S
T

A
 
9
3

+
15
 
-

L
-
 

L
T

B
E

G
 
S

P
E

C
 

L
A

T
 

V
-

D
IT

C
H

(+) 0.78%
(+) 0.30%

EL=41.30

STA 95+00 -L- LT

SPEC LAT V-DITCH

EL=41.60

STA 96+00 -L- LT

SPEC LAT V-DITCH

PI = 83+00.00

EL = 51.00'

VC = 200'

K = 208

PROPOSED GRADE 

-Y11- STA.  10+00.00

-L- STA.  96+38.47 =
-Y12- STA.  10+00.00

-L- STA.  99+68.65 =

K = 273

PI = 104+00.00

EL = 51.00'

(+)0.3077% (-)0.4259%

VC = 200'

GROUND

EXISTING 

RCP
2@18"

E
N

D
 

L
A

T
 

V
-

D
IT

C
H

E
N

D
 

L
A

T
 

V
-

D
IT

C
H

B
E

G
 

L
A

T
 

V
-

D
IT

C
H

E
N
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L
A
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V
-

D
IT

C
H

B
E
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L
A
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V
-

D
IT

C
H

B
E
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L
A
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V
-

D
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C
H

B
E

G
 

L
A

T
 

V
-

D
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C
H

E
N

D
 

L
A

T
 

V
-

D
IT

C
H

E
L
=
4
0
.0

0

S
T

A
 
9
7
+
8
5
 
-

L
-
 

L
T

E
L
=
4
2
.5

0

S
T

A
 
9
9
+
2
5
 
-

L
-
 

R
T

E
L
=
3
9
.8

0

S
T

A
 
9
8
+
0
5
 
-

L
-
 

R
T

E
L
=
4
0
.3

0

S
T

A
 
10

0
+
3
0
 
-

L
-
 

R
T

E
L
=
3
9
.8

0

S
T

A
 
10

1+
5
0
 
-

L
-
 

R
T

E
L
=
4
0
.6

0

S
T

A
 
10

2
+
0
0
 
-

L
-
 

L
T

E
L
=
3
8
.5

0

S
T

A
 
10

8
+
9
1 
-

L
-
 

L
T

B
E

G
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

E
L
=
4
0
.1
0

S
T

A
 
10

6
+
8
0
 
-

L
-
 

L
T

E
L
=
4
1.
10

S
T

A
 
9
7
+
0
0
 
-

L
-
 

R
T

E
L
=
3
9
.8

0

S
T

A
 
9
8
+
10
 
-

L
-
 

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= 42.0    

= 14      

= 100+

= 50 

= 11      

= 41.6    

= 12      

= 41.7    

= 3.0    

CL III 2@18" RCP Sta.   97+94.6 -L-    

(-) 0.89%

(+) 1.24% (+) 2.3
5%

(+) 0.14% (-) 0.42%
(-) 0.31% (-) 0.46% (-) 0.90%

E
N

D
 

S
P

E
C
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

EL=41.60

STA 96+00 -L- LT

SPEC LAT V-DITCH

EL=41.30

STA 103+00 -L- LT

BEG SPEC LAT 2' BASE DITCH

EL=40.00

STA 104+25 -L- RT

BEG LAT 2' BASE DITCH

UNDERCUT EXCAVATION

E
L
=
4
0
.0

S
T

A
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7
+
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751
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/
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2
0
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126 127 128 129 130 131 132 133 134 135

109 110 111 112 113 114 115 116 117 118 119 120 121 122

122 123 124 125

SEE SHEET  13  FOR -L- PLAN

-L-

-L-

39

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS C1-1 THRU C1-6 FOR CULVERT PLANS

SEE SHEET  12 FOR -L- PLAN

EXISTING GROUND

PROPOSED GRADE 

-Y4- STA.  15+47.72

-L- STA.  111+87.13 =

K = 216

K = 200

PI = 121+50.00

EL = 47.25'

(+)0.5000%

VC = 200'

PI = 117+50.00

EL = 45.25'

(-)0.4259% (+)0.5000%

VC = 200'

2@9'x7' RCBC

E
L
=
3
7
.2

0

S
T

A
 
11
0
+
3
5
 
-

L
-
 

L
T

E
N

D
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

BEG LAT 2' BASE DITCH W/ CL 'I' RIP RAP

BEG LAT 2' BASE DITCH

END LAT 2' BASE DITCH W/ CL 'I' RIP RAP

EL=37.20

STA 117+50 -L- RT

EL=37.00

STA 117+15 -L- RT

E
L
=
3
8
.2

0

S
T

A
 
11
9
+
5
0
 
-

L
-
 

R
T

E
N

D
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

2@42" RCP

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

= 800     

= 50 

= 41.1    

= 900     

= 100

= 41.61   

= 1475    

= 100+

= 45.8    

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= 42.0    

= 56      

= 100+

= 50 

= 31      

= 40.0    

= 35      

= 40.5    

= 8.6    

CL III 2@42" RCP Sta.  110+41.7 -L-    

(-) 0.90%

(-) 0.46%

(+) 0.57% (+) 0.50%

(-)0.5000%

EL=37.20

STA 110+35 -L- RT

END LAT 2' BASE DITCH

BEGIN CULVERT END CULVERT

ELEV.  = 45.48'

-L- STA.  = 117+39.00

ELEV.  = 45.49'

-L- STA.  = 117+59.00

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

-Y5- STA.  14+95.70

-L- STA.  128+14.34 =

K = 200

K = 180

(-)0.5000%

PI = 126+00.00

EL = 45.00'

(-)0.5000% (+)0.5000%

VC = 200'

PI = 134+00.00

EL = 49.00'

(+)0.5000% (-)0.3333%

VC = 150'

E
L
=
3
6
.5

0

S
T

A
 
12

6
+
4
0
 
-

L
-
 

L
T

B
E

G
 

L
A

T
 
2
' 

B
A
S

E
 

D
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C
H

E
N

D
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

E
L
=
3
7
.0

0

S
T

A
 
12

7
+
6
0
 
-

L
-
 

L
T

(+) 0.42%
(+) 0.21%

(-) 0.17%

EL=35.54

STA 129+00 -L- RT

BEG LAT 6' BASE DITCH 

EL=37.30

STA 128+50 -L- LT

BEG SPEC LAT 2' BASE DITCH

UNDERCUT EXCAVATION
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751
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100

152 153 154 155 156 157 158 159 160 161

135 136 137 138 139 140 141 142 143 144 145 146 147 148

148 149 150 151

-L-

-L-

40

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS C2-1 THRU C2-4 FOR CULVERT PLANS

SEE SHEET  14 FOR -L- PLAN

SEE SHEETS C3-1 THRU C3-7 FOR CULVERT PLANS

SEE SHEET  15 FOR -L- PLAN

PROPOSED GRADE 

-Y6- STA.  10+00.00

-L- STA.  145+00.00 =

K = 237 K = 333

(+)0.3000%

PI = 137+00.00

EL = 48.00'

(-)0.3333% (+)0.3000%

VC = 150'

PI = 145+50.00

EL = 50.55'

(-)0.3000%

VC = 200'

0.00%

EXISTING GROUND

1@11'x7' RCBC

E
L
=
3
8
.8

0

S
T

A
 
13

5
+
5
0
 
-

L
-
 

L
T

B
E

G
 

L
A

T
 
3
' 

B
A
S

E
 

D
IT

C
H

E
L
=
3
8
.5

0

S
T

A
 
14

0
+
3
0
 
-

L
-
 

R
T

EL=34.00

STA 138+00 -L- RT

BEG LAT 6' BASE DITCH 

EL=33.3

STA 139+20 -L- LT

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

= 390     

= 50 

= 40.0    

= 440     

= 100

= 40.45   

= 600     

= 100+

= 42.4    

(+) 0.21%

(-) 0.17% (-) 0.20%

E
N

D
 

S
P

E
C
 

L
A

T
 
2
' 

B
A
S

E
 

D
IT

C
H

EL=34.30

STA 136+50 -L- RT

W/ COIR FIBER MATTING

BEG LAT 6' BASE DITCH

END LAT 6' BASE DITCH

W/ COIR FIBER MATTING

END LAT 6' BASE DITCH

E
N

D
 

L
A

T
 
3
' 

B
A
S

E
 

D
IT

C
H

(-) 0.44%

45.01'

317.03' RT

-L- STA. 146+28.72

BM17

E
L
=
3
6
.9

8

S
T

A
 
14

3
+
7
5
 
-

L
-
 

R
T

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE K = 333

PI = 154+00.00

EL = 48.00'

(-)0.3000% (+)0.3000%

VC = 200'

0.00%

2@10'x10' RCBC

W/ COIR FIBER MATTING

BEG LAT 3' BASE DITCH

EL=38.40

STA 149+25 -L- RT
W/ COIR FIBER MATTING

END LAT 3' BASE DITCH

EL=34.60

STA 150+25 -L- RT

END LAT 6' BASE DITCH 

EL=33.30

STA 152+50 -L- LT

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

= 800     

= 50 

= 42.2    

= 900     

= 100

= 42.73   

= 655     

= 10+ 

= 42.6    

(-) 3.80%
EQ. PIPE

36" RCP-IV
EQ. PIPE

30" RCP-V

BEGIN CULVERT END CULVERT

ELEV.  = 48.82'

-L- STA.  = 151+28.05

ELEV.  = 48.74'

-L- STA.  = 151+53.98
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751
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178 179 180 181 182 183 184 185 186 187

161 162 163 164 165 166 167 168 169 170 171 172 173 174

174 175 176 177

SEE SHEET  16 FOR -L- PLAN

SEE SHEET  17  FOR -L- PLAN

-L-

-L-

41

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PROPOSED GRADE 

EXISTING GROUND

K = 333 K = 289

PI = 164+00.00

EL = 51.00'

(+)0.3000% (-)0.3000%

VC = 200'

PI = 173+00.00

EL = 48.30'

(-)0.3000% (+)0.3916%

VC = 200'

48" RCP48" RCP48" RCP 48" RCP

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= 43.4    

= 60      

= 200

= 50 

= 39      

= 41.6    

= 45      

= 42.0    

= 21.1   

CL III 48" RCP Sta.  166+73.0 -L-    

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= 42.6    

= 39      

= 100+

= 50 

= 31      

= 42.0    

= 37      

= 42.5    

= 16.3   

CL III 48" RCP Sta.  166+30.9 -L-    

EQ. PIPE

36" RCP-III

45.48'

153.23' RT

-L- STA. 166+22.49

BM20

PROPOSED GRADE 

EXISTING GROUND

K = 253 K = 296

-SR4- STA.  10+00.00

-L- STA.  176+00.00 =

END GRADE BACK = BEGIN GRADE AHEAD

ELEV = 51.17'

-L- STA  182+35.00

ELEV = 50.76'

-L- STA 182+35.00

PI = 186+00.00

EL = 49.30'

(-)0.4000% (+)0.3091%

VC = 210'

PI = 181+35.00

EL = 51.57'

(+)0.3916% (-)0.4000%

VC = 200'

60" RCP60" RCP

BEG LAT 5' BASE DITCH 

EL=38.10

STA 175+29 -L- LT END LAT 5' BASE DITCH 

EL=38.50

STA 178+67 -L- LT

EL=39.00

STA 182+05 -L- RT

EL=39.26

STA 185+00 -L- RT

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= 42.2    

= 51      

= 25+    

= 50 

= 55      

= 42.4    

= 65      

= 42.8    

= 25.7   

CL III 60" RCP Sta.  180+35.1 -L-    

FIBER MATTING

BEG LAT 5' BASE DITCH W/ COIR

FIBER MATTING

END LAT 5' BASE DITCH W/ COIR

(+) 0.12% (+) 0.09%

P
R

OF
ESSIONA

L

E
NGINEE

R

SEAL

N

O
RT

HCAROLINA

S
E

A
N
 C. STEPH

E
N
S

A

IN

HT

O

R
L

ROCA

R
O

F
ESSION

26971

G

E

N R
EIN

E

SEALP

N
A

L

N

O
TLAD .G AUHS

O

J

DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462B

8/10/2017

DocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717

8/11/2017

DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



10

20

30

40

50

60

70

10

20

30

40

50

60

70

8080

10

20

30

40

50

60

70

80

10

20

30

40

50

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
14
/
2
0
17

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

S
H

T
\

U
4
7
5
1
_

R
D

Y
_
p
s
h
4
2
_
p
f
l
.d

g
n

G
a

m
b
l
e

C

60

70

90

100

90

100

90

100

204 205 206 207 208 209 210 211 212 213

187 188 189 190 191 192 193 194 195 196 197 198 199 200

200 201 202 203

SEE SHEET  18 FOR -L- PLAN

SEE SHEET  19  FOR -L- PLAN

-L-

-L-

42

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PROPOSED GRADE 

EXISTING GROUND

K = 308

PI = 199+70.00

EL = 47.95'

(-)0.3720%

VC = 250'

K = 258

-Y18- STA.  14+41.12

-L- STA.  198+83.83 =

PI = 191+50.00

EL = 51.00'

(+)0.3091% (-)0.3720%

VC = 210'

48" RCP48" RCP
BEG LAT 3' BASE DITCH

EL=40.00

STA 198+25 -L- RT

END SPEC LAT 3' BASE DITCH

EL=38.00

STA 198+65 -L- RT

BEG LAT V DITCH 

EL=37.50

STA 199+45 -L- LT

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= 42.0    

= 52      

= 100+ 

= 50 

= 35      

= 40.8    

= 39      

= 41.0    

= 9.6    

CL III 48" RCP Sta.  199+05.0 -L-    

(-)5.00% (+) 1.15%EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-IV

K = 296

PI = 186+00.00

EL = 49.30'

VC = 210'

PROPOSED GRADE 

EXISTING GROUND

K = 255

(+)0.5962%

PI = 207+50.00

(+)0.5962% (-)0.7000%

VC = 330'

EL = 52.60'

EL=41.00

STA 202+50 -L- LT END LAT V DITCH

EL=38.43

STA 205+75 -L- LT

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= 42.0    

= 24      

= 100+ 

= 50 

= 17      

= 40.7    

= 18      

= 40.9    

= 3.0    

CL III 42" RCP Sta.  208+53.2 -L-    

LAT V DITCH 

(+) 1.15% (-) 0.79%

K = 193

PI = 215+50.00

EL = 47.00'

VC = 650'

(-)0.7000%
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-L-

-L-

SEE SHEET  20 FOR -L- PLAN

110110

224 225

43

238

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS S3-1 THRU S3-36 FOR STRUCTURE PLANS

SEE SHEET  20 FOR -L- PLAN

PROPOSED GRADE 

EXISTING GROUND

-Y8RPCA- STA.  38+72.32

-L- STA.  220+08.68 =

K = 193

PI = 215+50.00

EL = 47.00'

(-)0.7000% (+)2.66
75%

VC = 650'

60" RCP60" RCP

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= 41.4    

= 86      

= +/-100 

= 50 

= 70      

= 41.0    

= 85      

= 41.4    

= 41.2   

CL III 60" RCP Sta.  215+61.5 -L-    

(+)2.66
75%

4
:1

ELEV = 67.01'

-L- STA.  223+00.00

END RIGHT SIDE GRADE

ELEV = 76.67'

-L- STA.  229+80.28

-Y8- STA.  91+88.77

-L- STA.  225+92.26 =

PROPOSED GRADE 

FUTURE CONSTRUCTIONEND GRADE

-L- STA.  232+80.54 =

-Y8RPDB- STA.  45+05.14

PROPOSED FUTURE GRADE 
4
:1

PI = 230+60.00

EL = 87.28'

(+)2.66
75% (-)3.0000%

K = 265

VC = 1,500'

ELEV.  = 71.47'

-L- STA.  = 224+90.53

BEGIN BRIDGE LT

ELEV.  = 74.76'

-L- STA.  = 226+96.64

END BRIDGE LT

EXISTING GROUND

BEGIN FUTURE BRIDGE

END FUTURE BRIDGE

36" RCP

BEG STANDARD 3' BASE DITCH

EL=36.50

STA 228+00 -L- RT
END STANDARD 3' BASE DITCH

EL=34.50

STA 230+50 -L- RT

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= 41.4    

= 44      

= +/-100 

= 50 

= 36      

= 40.6    

= 42      

= 41.2    

= 19.4   

 CL V 36" RCP  Sta.  224+42.7 -L-  

(-) 0.80%

ELEV.  = 75.92'

-L- STA.  = 232+18 (+/-)

ELEV.  = 74.79'

-L- STA.  = 233+33 (+/-)
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-L-

238

SEE SHEET  20 & 23 FOR -L- PLAN

44

252 256253 254 255 257 258 259 260 261 262 264 265 266263

0

-L-

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

K = 185

PROPOSED FUTURE GRADE 

PI = 243+50.00

EL = 48.58'

(-)3.0000%
(-)1.1663%

VC = 340'

(-)1.1663%

PI = 230+60.00

EL = 87.28'

K = 265

VC = 1,500'

K = 243

EL = 39.38

-L- STA.  261+70.96

END PROPOSED FUTURE GRADE

PI = 253+50.00

EL = 36.92'

(-)1.1663%

VC = 210'

(+)0.3000%

PROPOSED FUTURE GRADE 

EXISTING GROUND
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DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



10 11 12 13 14 15 16 17 18 19

23222120 24 25 26 27 28 29 30 31 32

0

10

20

30

40

50

60

0

10

20

30

40

50

60

7070

0

10

20

30

40

50

60

70

0

10

20

30

40

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
14
/
2
0
17

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

S
H

T
\

U
4
7
5
1
_

R
D

Y
_
p
s
h
4
5
_
p
f
l
.d

g
n

G
a

m
b
l
e

C

50

60

80

90

80

90

80

90
-Y-

-Y-

SEE SHEET  26 FOR -Y- PLAN

SEE SHEET  5 & 25  FOR -Y- PLAN

45

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

-Y- STA.  10+95.00

BEGIN MILLING & RESURFACING

EXISTING GROUND

-Y- STA.  22+61.92 =

-Y- STA.  31+48.60 =

-Y- STA.  21+58.45 =

-Y1- STA.  31+04.07, 51.00' LT

-Y1 STA.  31+22.27, 57.00' RT

-L- STA.  23+99.78, 39.00' LT

-Y- STA.  22+10.18 =

-Y1- STA.  31+13.57END MILLING & RESURFACING

BEGIN MILLING & RESURFACING

END MILLING & RESURFACING

47.44'

66.61' LT

-Y- STA. 24+80.83

BM4
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DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462BDocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717

8/17/20178/11/2017

DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



10 11 12 13 14 15 16 17 18 19

232221 24 25 26 27 28 29 30 31 32

0

10

20

30

40

50

60

0

10

20

30

40

50

60

7070

0

10

20

30

40

50

60

70

0

10

20

30

40

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN
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-Y1-

SEE SHEET  25  FOR -Y1- PLAN

SEE SHEET  24 FOR -Y1- PLAN

46

20 21

33 34

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ELEV = 45.20'

-Y1- STA.  12+00.00

PROPOSED GRADE 

EXISTING GROUND

BEGIN GRADE

DS = 55 MPH
DS > 80 MPH

PI = 13+00.00

EL = 46.80'

(+)1.5955% (+)0.5600%

VC = 150'
K = 145

PI = 15+25.00

EL = 48.06'

(+)0.5600% (+)0.3005%

VC = 150'

K = 578

PROPOSED GRADE 

EXISTING GROUND

-Y1- STA.  31+13.57 =

-Y- STA.  22+10.18

DS = 55 MPH DS > 80 MPH

PI = 25+50.00

EL = 51.14'

(+)0.3005% (+)0.4733%

VC = 150'

K = 868

PI = 27+00.00

EL = 51.85'

(+)0.4733% (-)0.5600%

VC = 150'

K = 145

PI = 29+50.00

EL = 50.45'

(-)0.5600% (-)0.3000%

VC = 150'

K = 577
DS > 80 MPH
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-Y1-

SEE SHEET  6  FOR -Y1- PLAN

SEE SHEET  6 FOR -Y1- PLAN

47 48

61 62

47

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PROPOSED GRADE 

EXISTING GROUND

-Y1- STA.  36+60.19 =

-SR1- STA.  19+47.38

-Y1- STA.  44+38.12 =

-L- STA.  38+94.20

-Y16- STA.  10+00.00

-Y1- STA.  46+76.34 =

DS > 80 MPH
DS > 80 MPH DS > 70 MPH

PI = 45+60.00

EL = 47.00'

VC = 150'

K = 192

PI = 40+00.00

EL = 47.30'

(-)0.3000% (+)0.3000%

VC = 150'

K = 250

PI = 42+30.00

EL = 47.99'

(+)0.3000% (-)0.3000%

VC = 250'

K = 417
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46.90'

110.24' RT

-Y1- STA. 58+02.65

BM15

-Y1RPA- STA.  21+24.42

-Y1- STA.  48+99.32 =

PROPOSED GRADE 

EXISTING GROUND

-Y1- STA.  49+60.39 =

-Y1RPD- STA.  35+66.50

DS > 80 MPH DS = 65 MPH
DS > 80 MPH

DS > 80 MPH
DS > 80 MPH

PI = 48+20.00

EL = 48.25'

(+)0.4808%

(-)0.4070%

VC = 370'

K = 417

PI = 52+50.00

EL = 46.50'

(-)0.4070% (+)0.5407%

VC = 150'

K = 158

PI = 55+20.00

EL = 47.96'

(+)0.5407% (-)0.3014%

VC = 300'

K = 356

PI = 58+85.00

EL = 46.86'

(-)0.3014% (+)0.3022%

VC = 150'

K = 249

PI = 61+10.00

EL = 47.54'

(+)0.3022% (-)0.3657%

VC = 300'

K = 449
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SEE SHEET  29  FOR -Y1- PLAN

SEE SHEET  28 FOR -Y1- PLAN
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DITCH LEGEND
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LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PROPOSED GRADE 

EXISTING GROUND

-Y1- STA.  67+94.56 =

-Y10- STA.  10+00.00

DS > 80 MPH

DS > 80 MPH

PI = 64+60.00

EL = 46.26'

(-)0.3657% (-)0.5145%

VC = 150'

K = 1008

PI = 73+25.00

EL = 41.81'

(-)0.5145% (+)1.2975%

VC = 450'

K = 248

-Y13- STA.  23+56.12

-Y1- STA.  78+71.31 =

ELEV = 46.42'

-Y1- STA.  84+95.00

PROPOSED GRADE 

EXISTING GROUND

END GRADE

DS = 70 MPH
K = 301

PI = 77+25.00

EL = 47.00'

(+)1.2975% (+)0.3013%

VC = 300'

B
E

G
 
S

P
E

C
 

C
U

T
 

D
IT

C
H

(-) 0.20%

T
O
 

E
X
IS

T
 

D
IT

C
H

T
IE
 

S
P

E
C
 

C
U

T
 

D
IT

C
H

E
L
=
4
4
.0

0
'

S
T

A
 
8
1+

0
0
 
-

Y
1-
 

L
T

E
L
=
4
3
.1
0
'

S
T

A
 
8
5
+
5
0
 
-

Y
1-
 

L
T

DS = 60 MPH

P
R

OF
ESSIONA

L

E
NGINEE

R

SEAL

N

O
RT

HCAROLINA

S
E

A
N
 C. STEPH

E
N
S

PI = 81+94.00

EL = 48.41'

(+)0.3013% (-)0.6622%
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K = 156

DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462BDocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717

8/17/20178/11/2017

DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



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

0

10

20

30

40

50

60

70

0

10

20

30

40

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
14
/
2
0
17

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

S
H

T
\

U
4
7
5
1
_

R
D

Y
_
p
s
h
4
9
_
p
f
l
.d

g
n

G
a

m
b
l
e

C

50

60

80

90
-Y1RPA-

49

SEE SHEET  6 & 7 FOR -Y1RPA- PLAN

0

10

20

30

40

50

60

70

80

90

0

10

20

30

40

50

60

10 11 12 13 14 15 16 17 18

TAIL DITCH

SEE SHEET  6 & 27 FOR TAIL DITCH PLAN
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

30" RCP

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= 50.78   

= 45      

= 500

= 50 

= 26      

= 45.77   

= 30      

= 46.39   

= 9.1    

CL III 30" RCP Sta.   12+26.1 -Y1RPA-

-Y1RPA- STA.  21+89.44

END GRADE

ELEV = 46.13'

-Y1- 50+49.32, 47.50' LT

BEGIN GRADE

ELEV = 51.27'

-L- STA. 51+62.32, 35.50'RT

-Y1RPA- STA.  10+00.00 =

PROPOSED GRADE 

EXISTING GROUND

PI = 10+80.00

EL = 50.85'

(-)0.5250% (-)1.0333%

VC = 150'

K = 295 PI = 12+30.00

EL = 49.30'

(-)1.0333% (-)0.3117%

VC = 150'

K = 208

PI = 19+55.00

EL = 47.04'

(-)0.3117% (-)0.4538%

VC = 150'

K = 1055

PI = 20+85.00

EL = 46.45'

(-)0.3064%

VC = 100'

K = 678

(+) 0.61%

(-) 0.30%

EL=45.61

STA 14+50 -Y1RPA- RT
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18" RCP

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
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= 16.8    
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STA 10+00 -TD1- =
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SEE SHEET  6 FOR -Y1LPB- PLAN
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

-Y1LPB- STA.  10+00.00 =

-L- STA 40+04.37, 35.50' LT

ELEV = 70.79'

K = 53

PI = 10+90.00

EL = 69.70'

VC = 180'

K = 48

(-)1.2111%
(-)4.6000%

PI = 15+30.00

EL = 49.46'

(-)4.6000%
(-)0.4662%

VC = 200'
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(+) 0.35% (-) 0.30%

EXISTING GROUND

PROPOSED GRADE 

END GRADE

ELEV = 46.44'

-Y1LPB- STA.  24+40.21 =

-Y1- STA 43+50.88, 47.50' LT

(-)0.4662%

K = 68

(-)0.4182%

K = 70

PI = 23+00.00

EL = 45.87'

VC = 90'

PI = 23+90.00

EL = 46.65'

(+)0.8667%

VC = 90'

END SPEC LAT V-DITCH
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STA 23+90.00 -Y1LPB- LT
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SEE SHEET  6 & 7 FOR -Y1RPB- PLAN
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SEE SHEET  6 & 7 FOR -Y1RPB PLAN
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

ELEV = 56.48'

-Y1RPB- STA.  10+00.00 =

-L- STA 57+18.95, 35.50' LT

36" RCP

K = 119
PI = 16+20.00

EL = 49.66'

VC = 150'

K = 121

PI = 11+05.00

EL = 53.92'

(-)2.4381% (-)0.8272%

VC = 192'

(-)0.8272% (+)0.4137%
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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= 50.78   

= 45      

= 500

= 50 

= 26      

= 45.77   

= 30      

= 46.39   

= 9.1    

CL III 30" RCP Sta.   18+49.3 -Y1RPB-

30" RCP

(-) 1.00%

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
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FT= 51.31   
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CL III 36" RCP Sta.   20+22.4 -Y1RPB-

EQ. PIPE
36" RCP

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

END GRADE

ELEV = 46.49'

-Y1RPB- STA.  31+46.89 =

-Y1- STA 38+71.82, 47.50' LT
PI = 24+25.00

EL = 52.99'

(+)0.4137% (-)1.2361%

VC = 150'

K = 91 PI = 30+35.00

EL = 45.45'

(-)1.2361% (+)0.9295%
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E
N

D
 

S
P

E
C
 

L
A

T
 

V
-

D
IT

C
H

E
L
=
4
2
.9

9
S

T
A
 
2
3

+
5
0
 
-

Y
1R

P
B
-
 

L
T

E
L
=
4
2
.0

0

S
T

A
 
2
4
+
0
0
 
-

Y
1R

P
B
-
 

R
T

E
L
=
3
9
.0

0

S
T

A
 
2
2

+
0
0
 
-

Y
1R

P
B
-
 

R
T

E
L
=
4
4
.0

5

S
T

A
 
2
9
+
0
0
 
-

Y
1R

P
B
-
 

R
T

E
L
=
4
2
.0

8

S
T

A
 
3
2

+
12
 
-

Y
1R

P
B
-
 

R
T

E
L
=
4
3
.8

4

S
T

A
 
2
8
+
5
0
 
-

Y
1R

P
B
-
 

R
T

E
N

D
 

S
P

E
C
 

C
U

T
 

D
IT

C
H

S
P

E
C
 

C
U

T
 

D
IT

C
H

B
E

G
 
S

P
E

C
 

C
U

T
 

D
IT

C
H

E
N

D
 

L
A

T
 

V
-

D
IT

C
H

(+) 0.36%

(-) 1.00%
(+) 1.50%

(+) 0.41% (-) 0.63%

B
E

G
 

L
A

T
 

V
-

D
IT

C
H

E
N

D
 

L
A

T
 
4
' 

B
A
S

E
 

D
IT

C
H

L
A

T
 
4
' 

B
A
S

E
 

D
IT

C
H

(+) 0.42%

P
R

OF
ESSIONA

L

E
NGINEE

R

SEAL

N

O
RT

HCAROLINA

S
E

A
N
 C. STEPH

E
N
S

DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462BDocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717

8/17/20178/11/2017

DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



13 14 15 16 17 18 19 20 21 22

27262524 28 29 30 31 32 33 3523

10 11 12 23

0

10

20

30

40

50

60

0

10

20

30

40

50

60

7070

0

10

20

30

40

50

60

70

0

10

20

30

40

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
14
/
2
0
17

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

S
H

T
\

U
4
7
5
1
_

R
D

Y
_
p
s
h
5
2
_
p
f
l
.d

g
n

G
a

m
b
l
e

C

50

60

80

90

80

90

80

90
-Y1RPD-

-Y1RPD-

SEE SHEET  5 & 27 FOR -Y1RPD- PLAN

SEE SHEET  6 & 27 FOR -Y1RPD- PLAN
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RIGHT DITCH
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DITCH LEGEND
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LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

ELEV = 36.87'

-Y1RPD- STA.  10+39.00 =

-L- STA 23+80.95, 39.00' RT

K = 159 K = 150

K = 150

48" RCP

PI = 13+50.00

EL = 35.50'

(-)0.4405% (+)0.5000%

VC = 150'

PI = 17+50.00

EL = 37.50'

(+)0.5000% (-)0.5000%

VC = 150'

PI = 21+50.00

EL = 35.50'

(-)0.5000% (+)0.5000%

VC = 150'
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EL=31.66
STA 21+68 -Y1RPD- RT

SPEC CUT DITCH

EL=31.72
STA 21+50 -Y1RPD- RT

BEG SPEC CUT DITCH

SPEC CUT DITCH

(+) 0.44%(-) 0.33%

48" RCP

EL=28.15

STA 21+75 -Y1RPD- LT

(+) 1.39%
(-) 0.56%

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= 36.31   

= 127 

= 500+ 

= 50 

= 62      

= 33.54   

= 72      

= 33.90   

= 24.76  

CL III 48" RCP Sta.   15+07.4 -Y1RPD-

EQ. PIPE

30" RCP-IV

EQ. PIPE

30" 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= 36.08   

= 132     

= 500  

= 50 

= 91      

= 32.67   

= 105     

= 33.27   

= 41.96  

 CL IV 48" RCP Sta.   21+70.96-Y1RPD-

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

END GRADE

ELEV = 46.45'

-Y1RPD- STA.  35+18.82 =

-Y1- STA 49+64.45, 47.50' RT

K = 57

K = 28

K = 64

PI = 24+50.00

EL = 37.00'

(+)0.5000% (+)2.80
00%

VC = 130'

PI = 29+50.00

EL = 51.00'

(+)2.80
00% (-)1.1578%

VC = 110'
PI = 34+00.00

EL = 45.79'

(-)1.1578% (+)0.5555%

VC = 110'
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SEE SHEET  20 FOR -Y8LPB- PLAN
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-Y8RPB-

SEE SHEET  20 FOR -Y8LPB- PLAN

SEE SHEET  20 & 21 FOR -Y8RPB- PLAN

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

ELEV = 76.88'

-L- STA. 227+59.26, 47.00' LT

-Y8LPB- STA.  10+00.00 =

K = 164 K = 21

K = 39

PI = 10+90.00

EL = 77.77'

(+)0.9889% (+)0.3179%

VC = 110'

PI = 12+85.00

EL = 78.39'

(+)0.3179% (-)5.0000%

VC = 110'

PI = 18+60.00

EL = 49.64'

(-)5.0000%
(-)0.8821%

VC = 160'

15" RCP30" RCP15" RCP

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

END GRADE

ELEV = 47.48'

-Y8LPB- STA.  25+07.33=

-Y8- STA.  89+41.78, 46.98' LT

K = 57 K = 74

PI = 22+50.00

EL = 46.20'

(-)0.8821% (+)0.8611%

VC = 100'

PI = 24+30.00

EL = 47.75'

(+)0.8611% (-)0.3492%

VC = 90'

UNDERCUT EXCAVATION

ELEV = 50.31'

FUTURE CONSTRUCTION

BEGIN GRADE

PROPOSED FUTURE GRADE

PROPOSED GRADE 

END GRADE

ELEV = 47.47'

-Y8RPB- STA.  33+03.84 =

-Y8RPDB- STA. 55+79.90, 24.00' RT
-Y8RPB- STA.  29+50.53

4
:1

EXISTING GROUND

PI = 29+80.00

EL = 50.28'

(-)0.3023% (-)1.1838%

VC = 150'

K = 170

PI = 31+65.00

EL = 48.09'

(-)1.1838% (-)0.4466%

VC = 150'

K = 203

30" RCP
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-Y8RPC-

242322

SEE SHEET  19 & 20 FOR -Y8RPC- PLAN

SEE SHEET  20 & 21 FOR -Y8RPC- PLAN

21 22

27 323029 31 33 34

54

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 
K = 503

BEGIN GRADE

ELEV = 49.28'

-Y8RPC- STA.  10+00.00 =

-L- STA. 202+94.01, 47.00' LT

PI = 11+00.00

EL = 49.88'

(+)0.6000% (+)0.3015%

VC = 150'

42" RCP EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III

(+)0.3015%

EXISTING GROUND

PROPOSED GRADE 

K = 111

END GRADE

ELEV = 50.83'

-Y8RPC- STA.  34+66.23 =

-Y8RPCA- STA. 52+29.53, 12.00' LT

PI = 24+00.00

EL = 53.80'

(+)0.3015% (+)2.1000
%

VC = 200'

PI = 29+00.00

EL = 64.30'

(+)2.1000
% (-)2.9750%

VC = 430'

K = 85

PI = 33+00.00

EL = 52.40'

(-)2.9750%
(-)0.9445%

VC = 320'

K = 158

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= 41.3    

= 72      

= 100+ 

= 50 

= 55      

= 40.8    

= 65      

= 41.1    

= 30.9   

CL IV 60" RCP Sta.  28+52.8 -Y8RPC-

60" RCP

EQ. PIPE

36" RCP-III
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-Y8RPCA-

5958565554535251504948474645 57
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55

SEE SHEET  21 FOR -Y8RPCA- PLAN

SEE SHEET  21 & 33 FOR -Y8RPCA- PLAN

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PROPOSED GRADE 

EXISTING GROUND

ELEV = 59.19'

-Y8RPCA- STA.  48+03.74FUTURE CONSTRUCTION

BEGIN GRADE

PROPOSED FUTURE GRADE

4
:1

PI = 49+50.00

EL = 52.57'

(-)4.2167%
(-)0.5497%

VC = 520'

K = 142

EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III
EQ. PIPE

36" RCP-III

END GRADE

-Y8RPCA- STA.  68+92.88 =

ELEV = 48.00'

-Y8- STA. 64+07.54, 46.78' RT

PROPOSED GRADE 

EXISTING GROUND

PI = 64+00.00

EL = 44.60'

(-)0.5497% (+)1.1255%

VC = 230'

K = 137

PI = 66+55.00

EL = 47.47'

(+)1.1255% (+)0.2228%

VC = 180'

K = 199

B
E

G
 
S

P
E

C
 

L
A

T
 
3
' 

B
A
S

E
 

D
IT

C
H

E
N

D
 

S
P

E
C
 

L
A

T
 
3
' 

B
A
S

E
 

D
IT

C
H

E
L
=
3
7
.7

0

S
T

A
 
6
0
+
2
5
 
-

Y
8

R
P

C
A
-
 

R
T

E
L
=
3
7
.9

0

S
T

A
 
6
1+

5
0
 
-

Y
8

R
P

C
A
-
 

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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= =100+/-   

= 50 

= 21.0    
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CL III 30" RCP Sta.  62+05.7 -Y8RPCA-
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-Y8RPD-

2221

SEE SHEET  20 & 22 FOR -Y8RPD- PLAN

SEE SHEET  22 & 34 FOR -Y8RPD- PLAN

25

56
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RIGHT DITCH

LEFT DITCH

DITCH LEGEND
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LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

-Y8RPD- STA.  10+00.00 =

ELEV = 50.51'

-Y8RPDB- STA. 22+98.24, 12.00' RT

PI = 10+75.00

EL = 51.20'

(+)0.9200% (+)2.59
31%

VC = 150'

K = 90

PI = 18+00.00

EL = 70.00'

(+)2.59
31% (-)3.6391%

VC = 530'

K = 85

EQ. PIPE

36" RCP-III
EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III

PROPOSED GRADE 

EXISTING GROUND

END GRADE

-Y8RPD- STA.  30+18.70 =

ELEV = 47.11'

-Y8- STA. 112+98.08, 46.66' RT

PI = 24+90.00

EL = 44.89'

(-)3.6391% (+)0.8083%

VC = 430'

K = 97

PI = 28+50.00

EL = 47.80'

(+)0.8083% (-)0.4090%

VC = 180'

K = 148

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
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CFS

FT

FT

FT= 40.5    

= 41      

= 100+/- 

= 50 

= 34      

= 40.0    

= 40      

= 40.5    

= 18.2   

CL III 42" RCP Sta.  23+79.9 -Y8RPD-

42" RCP
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22 25

SEE SHEET  19 & 20 FOR -Y8RPDB- PLAN

21 22

27 3028 29 31 3432 33 35

100

110

100
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57

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS S4-1 THRU S4-36 FOR STRUCTURE PLANS

SEE SHEET  20 FOR -Y8RPDB- PLAN

EXISTING GROUND

PROPOSED GRADE 

BEGIN GRADE

ELEV = 47.70'

-Y8RPDB- STA.  10+00.00 =

-L- STA. 200+00.00, 47.00' RT

PI = 10+90.00

EL = 47.81'

(+)0.1222% (+)0.5667%

VC = 180'

K = 405

PI = 13+00.00

EL = 49.00'

(+)0.5667% (-)0.3000%

VC = 180'

K = 208

PI = 15+70.00

EL = 48.19'

(-)0.3000% (+)0.3084%

VC = 180'

K = 296

36" RCP

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= 41.0    

= 37      

= 100+   

= 50 

= 29      

= 40.5    

= 33      

= 40.8    

= 16.0   

CL III 36" RCP Sta.  21+11.8 -Y8RPDB-

EQ. PIPE

36" RCP-V
EQ. PIPE

30" RCP-V

EXISTING GROUND

PROPOSED GRADE 

PI = 24+00.00

EL = 50.75'

(+)0.3084% (+)3.6
296%

VC = 390'

K = 117

PI = 33+53.00

EL = 85.34'

(+)3.6
296%

(-)4.9988%

VC = 990'

K = 115

BEGIN BRIDGE

ELEV.  = 74.20'

-Y8RPDB- STA.  34+04.05

42" RCP

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= 42.1    

= 50      

= 100    

= 50 

= 43      

= 41.5    

= 50      

= 42.1    

= 23.9   

CL V 42" RCP Sta.  33+51.4 -Y8RPDB-

EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III

EQ. PIPE

36" RCP-III
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48 51
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53 5654 55 57 6058 59 61

35

SEE SHEET  20 & 21 FOR -Y8RPDB- PLAN

58

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS C4-1 THRU C4-4 FOR CULVERT PLANS

SEE SHEETS S4-1 THRU S4-36 FOR STRUCTURE PLANS

SEE SHEET  20 FOR -Y8RPDB- PLAN

PROPOSED GRADE 

EXISTING GROUND

-Y8RPDB- STA. 35+12.05 =

-Y8- STA. 99+67.11

-Y8RPCA- STA. 26+76.74 (FUTURE)

-L- STA. 232+80.54 (FUTURE)

-Y8RPDB- STA. 40+85.13 =

-Y8RPDB- STA. 45+05.14 =
PI = 41+60.00

EL = 45.00'

(-)4.9988%
(+)0.5076%

VC = 530'

K = 96

END BRIDGE

ELEV.  = 69.81'

-Y8RPDB- STA.  36+17.30

BEG SPEC LAT 4' BASE DITCH

EL=37.00

STA 46+75 -Y8RPDB- RT

1@12'x8' RCBC

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

CULVERT HYDRAULIC DATA

CFS

YRS

CFS

FT

YRS

YRS

CFS

FT

FT= 47.2    

= 500+    

= 1200   

= 50 

= 40.0    

= 600     

= 100     

= 40.85   

= 500    

(+)  0.03%

UNDERCUT EXCAVATION

PROPOSED GRADE 

EXISTING GROUND

PI = 51+45.00

EL = 50.00'

(+)0.5076% (-)0.4437%

VC = 180'

K = 189
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+
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-
 

R
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30" RCP 30" RCP 24" RCP 2@30" RCP

(+) 0.03%(+) 0.03%

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= 41.2    

= 29      

= 100+/- 

= 50 

= 26      

= 40.8    

= 28      

= 41.1    

= 6.4    

CL III 30" RCP Sta.  50+02.2 -Y8RPDB-

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= 42      

= 38      

= 100+   

= 50 

= 20      

= 40.5    

= 20      

= 40.6    

= 5.3    

CL III 30" RCP Sta.  53+47.2 -Y8RPDB-

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= 42.0    

= 24      

= 200+   

= 50 

= 10      

= 40.2    

= 11      

= 40.3    

= 3.2    

CL III 24" RCP Sta.  57+04.3 -Y8RPDB-

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= 42.1    

= 50      

= 100    

= 50 

= 43      

= 41.5    

= 50      

= 42.1    

= 21.9   

CL III 2@30"RCP Sta.60+67.9-Y8RPDB- 

P
R

OF
ESSIONA

L

E
NGINEE

R

SEAL

N

O
RT

HCAROLINA

S
E

A
N
 C. STEPH

E
N
S

A

IN

HT

O

R
L

ROCA

R
O

F
ESSION

26971

G

E

N R
EIN

E

SEALP

N
A

L

N

O
TLAD .G AUHS

O

J

DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462B

8/10/2017

DocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717

8/11/2017

DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0



65 66 67

141211

62 63 64

0

10

20

30

40

50

60

0

10

20

30

40

50

60

7070

0

10

20

30

40

50

60

70

0

10

20

30

40

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

U-4751

7
/
17
/
2
0
17

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

S
H

T
\

U
4
7
5
1
_

R
D

Y
_
p
s
h
5
9
_
p
f
l
.d

g
n

s
t
e
p
h
e
s
c

50

60

80

90

80

90

80

90
-Y8RPDB-
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-Y3-

SEE SHEET  10 FOR -Y3- PLAN

61

59

SEE SHEET  21 & 33 FOR -Y8RPDB- PLAN

68 69

10

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

END GRADE

-Y8RPDB- STA.  69+87.19 =

ELEV = 44.62'

-Y8- STA. 69+54.22, 59.00' LT

PI = 66+55.00

EL = 43.30'

(-)0.4437%

(+)0.4455%

VC = 260'

K = 292

PI = 68+75.00

EL = 44.28'

(+)0.4455% (+)0.3031%

VC = 180'

K = 1264

BEG SPEC LAT 4' BASE DITCH 

BEG SPEC CUT V DITCH

END LAT 4' BASE DITCH

END SPEC LAT 4' BASE DITCH 

END SPEC CUT V DITCH

EL=37.50

STA 66+55 -Y8RPDB- RT

EL=38.90

STA 64+15 -Y8RPDB- LT
EL=37.39

STA 62+00 -Y8RPDB- RT

EL=38.60

STA 61+00 -Y8RPDB- LT

(+) 0.03%
(+) 0.03%

(+) 0.10%

UNDERCUT EXCAVATION

-L- STA.  92+69.38

-Y3- STA.  14+68.70 =

EXISTING GROUND

ELEV = 42.77'

-Y3- STA.  16+50.90
ELEV = 43.36'

-Y3- STA.  12+08.79

PROPOSED GRADE 

BEGIN GRADE

-L- STA.  92+62.95, 49.50' LT

ELEV = 48.24'

END GRADE
BEGIN GRADE

-L- STA.  92+78.35, 49.50' RT

ELEV = 46.30'

DS = 15 MPH

-Y3- STA.  14+18.78 =
-Y3- STA.  15+19.01 =

END GRADE

(-)6.7333%

PI = 15+75.00

EL = 42.53'

(+)0.3162%

VC = 100'

K = 14

(+)0.6492% (+)2.79
58%

(+)2.79
58%

PI = 12+55.00

K = 42

EL = 43.66'

VC = 90'
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SEE SHEET  13 FOR -Y5- PLAN

-Y5-

-Y4-
60

SEE SHEET  12 FOR -Y4- PLAN

10

10

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

PROPOSED GRADE 

ELEV = 42.36'

-Y4- STA.  18+40.00

PI = 14+20.00

EL = 50.50'

VC = 140'

K = 21

(-)1.2735%

(-)2.1336%

PI = 17+40.00

EL = 42.80'

(-)0.4400%

VC = 200'

K = 118

PI = 12+60.00

EL = 41.76'

(+)0.8333%

(+)5
.462

5%

VC = 180'

K = 39

ELEV = 41.01

-Y4- STA.  11+70.00

-L- STA.  111+87.13

-Y4- STA.  15+47.72=

BEGIN GRADE
END GRADE

-Y4- STA.  16+01.27=

-L- STA.  111+66.19, 49.50' RT

ELEV = 45.76'

-Y4- STA.  14+94.60=

-L- STA.  112+05.94, 49.50' LT

ELEV = 49.55'

END GRADE

BEGIN GRADE

-4.42%

42" RCP

2@42" RCP

E
L
=
4
0
.8

0

S
T

A
 
13

+
2
5
 
-

Y
4
-
 

R
T

E
L
=
3
6
.6

0

S
T

A
 
14

+
2
0
 
-

Y
4
-
 

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= 41.0    

= 42      

= 100+ 

= 25 

= 24      

= 39.1    

= 39.0    

= 40.8    

= 17.7   

CL III 42" RCP Sta.   14+05.3 -Y4-   

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= 42.4    

= 89      

= 200  

= 25 

= 37      

= 39.6    

= 45.0    

= 40.0    

= 11.2   

CL IV 2@42" RCP Sta.   17+79.4 -Y4-   
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L
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V
-

D
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C
H

UNDERCUT EXCAVATION

EXISTING GROUND

PROPOSED GRADE 

ELEV = 39.83'

-Y5- STA.  12+80.00

-L- STA.  128+14.34

-Y5- STA.  14+95.70 =

-Y5- STA.  17+00.00

ELEV = 42.58'

BEGIN GRADE

END GRADE

END GRADE

-Y5- STA.  14+45.84 =

-L- STA.  128+08.42, 49.50' LT

ELEV = 44.81' BEGIN GRADE

-Y5- STA.  15+45.72 =

-L- STA.  128+21.52, 49.50' RT

ELEV = 44.87'

PI = 13+60.00

EL = 40.57'

(+)0.9250%

(+)4
.939

4%

VC = 160'

K = 40

(-)3.0018%

PI = 16+35.00

EL = 42.19'

(+)0.6000%

VC = 130'

K = 36

18" RCP

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= 40.0    

= 12      

= 100+ 

= 25 

= 6       

= 38.7    

= 7       

= 38.9    

= 1.7    

CL III 18" RCP Sta.   13+87.6 -Y5-   
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-Y6-

-Y10-

SEE SHEET  28 FOR -Y10- PLAN

-Y12-

SEE SHEET  11 FOR -Y12- PLAN

SEE SHEET  14 FOR -Y6- PLAN

61

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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SEE SHEET  29 FOR -Y13- PLAN

60

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

22 23 24 25 26

EXISTING GROUND

-Y6- STA.  10+52.51=

ELEV = 42.64'

-Y6- STA.  13+25.00

PROPOSED GRADE 

BEGIN GRADE

ELEV = 52.31'

-L- STA. 145+00.00, 49.50' RT

END GRADE

PI = 11+05.00

EL = 53.00'

(+)1.3145%

VC = 100'

K = 14

PI = 12+75.00

EL = 42.90'

(-)5.9412%

(-)0.5200%

VC = 100'

K = 18

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= 41.5    

= 47      

= 100+ 

= 25 

= 25      

= 39.6    

= 30

= 39.9    

= 4.7    

CL III 30" RCP Sta.   11+48.8 -Y6-   

30" RCP

UNDERCUT EXCAVATION

EXISTING GROUND

ELEV = 46.55'

-Y1- STA.  78+71.11, 35.50' RT

-Y13- STA.  23+91.69=

BEGIN GRADE

ELEV = 45.76'

-Y13- STA.  24+40.00=

END GRADE

-Y1- STA.  78+71.31

-Y13- STA.  23+56.12=

(-)0.9432%

(-)1.6353%

ELEV = 46.81'

-Y13- STA.  22+49.32=

BEGIN GRADE

& RESURFACING

END PROPOSED MILLING 

ELEV = 46.25'

-Y1- STA.  78+71.57, 47.5' LT

-Y13- STA.  23+08.69=

END GRADE

ELEV = 47.41'

-Y13- STA.  21+90.00=

& RESURFACING

BEGIN PROPOSED MILLING 

EXISTING GROUND

PROPOSED GRADE 

ELEV = 34.32'

-Y10- STA.  12+50.00

BEGIN GRADE

END GRADE

-Y10- STA.  10+47.50=

ELEV = 43.35'

-Y1- STA 67+94.56, 47.50' RT

PI = 11+70.00

EL = 36.10'

(-)5.9184%
(-)2.2250%

VC = 140'

K = 38

EXISTING GROUND

PROPOSED GRADE 

-Y12- STA.  12+55.00

ELEV = 42.84'

BEGIN GRADE

END GRADE

-Y12- STA.  10+49.52 =

ELEV = 49.15'

-L- STA 99+69.11, 49.50' RT

PI = 11+50.00

EL = 43.16'

(-)5.9614%
(-)0.3048%

VC = 100'

K = 18
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EXISTING GROUND

-Y16- STA.  13+00.00

ELEV = 46.28'

BEGIN GRADE

END GRADE

-Y16- STA.  10+47.65 =

ELEV = 46.36'

-Y1- STA 46+80.08, 47.50' RT

PI = 10+95.00

EL = 45.90'

(-)0.9715%

VC = 90'

K = 51

PI = 12+55.00

EL = 47.19'

(+)0.8062%
(-)2.0222%

VC = 90'

K = 32

EQ. PIPE

2-36" RCP-III

PROPOSED GRADE 
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SEE SHEET  6 FOR -SR1- PLAN
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SEE SHEET  18 FOR -Y18- PLAN

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

RIGHT DITCH
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DITCH LEGEND

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y20- STA.  10+39.44

-Y20- STA.  11+32.70

EXISTING GROUND

BEGIN MILLING & RESURFACING

END MILLING & RESURFACING

18" RCP

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= 30.50   

= 11      

= 500+

= 25 

= 4       

= 29.53   

= 5       

= 29.68   

= 0.7    

CL III 18" RCP Sta.   10+83.1 -Y20-  

PROPOSED GRADE 

EXISTING GROUND

ELEV = 46.22'

-SR1- STA.  11+25.00

-SR1- STA.  18+75.88

BEGIN GRADE

END GRADE

ELEV = 46.53'

-Y1- STA 36+60.19, 71.50 LT

(+) 0.3000%
(-) 1.8000%

(+) 0.3000% (-) 0.8100%

PI = 14+85.00

EL = 47.47'

(+)0.3472% (-)0.3507%

VC = 90'

K = 129

PI = 18+30.00

EL = 46.26'

(-)0.3507%(+)0.5885%

VC = 90'

K = 96

BEG SPEC CUT DITCH

EL=43.29
STA 11+30 -SR1- RT

BEG SPEC CUT DITCH

EL=43.23
STA 11+30 -SR1- LT

SPEC CUT DITCH

EL=45.00
STA 17+00 -SR1- RT

END SPEC CUT DITCH

EL=44.49
STA 15+50 -SR1- LT

EL=43.48
STA 17+50 -SR1- LT

EL=42.67
STA 18+50 -SR1- LT

EL=42.90
STA 18+19 -SR1- RT

BEG SPEC CUT DITCH

END SPEC CUT DITCH

END SPEC CUT DITCH

CL V 24" RCP

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= 42.4    

= 18      

= 25+ 

= 25 

= 16      

= 42.2    

= 19      

= 42.6    

= 4.4    

 CL V 24" RCP  Sta.   18+69.0-Y18-   

-Y18- STA. 17+80.56

BEGIN CONSTRUCTION

-Y18- STA. 19+33.31

END CONSTRUCTION
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SEE SHEET  17 FOR -SR4- PLAN

SEE SHEET  18 FOR -SR4- PLAN
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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PROPOSED GRADE 

EXISTING GROUND

END GRADE

K = 2966

PI = 25+10.00

EL = 46.00'

(-)0.4167% (-)0.3122%

VC = 310' PI = 32+50.00

EL = 43.69'

(-)0.3122% (-)0.7548%

VC = 100'
K = 226

PI = 34+05.00

EL = 42.52'

(-)0.7548% (+)0.5179%

VC = 100'

K = 79

ELEV = 42.80'

-Y18- STA 18+92.43

-SR4- STA.  34+59.06=

EL=40.00

STA 30+00 -SR4- RT

(+) 0.06%

COIR FIBER MATTING

END SPEC LAT 5' BASE DITCH W/

(-) 0.0550%
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UNDERCUT EXCAVATION

PROPOSED GRADE 

EXISTING GROUND

BEGIN GRADE

ELEV = 48.11'

-SR4- STA.  10+54.50 =

K = 279

-L- STA 176+00.00, 54.50' RT

PI = 21+50.00

EL = 47.50'

(+)0.3000% (-)0.4167%

VC = 200'

54" RCP

EL=39.60

STA 23+00 -SR4- RT

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= 42.64   

= 39      

= 25+    

= 25 

= 32      

= 42.6    

= 50      

= 43.5    

= 22.9   

CL III 54" RCP Sta.  22+79.4 -SR4-   

COIR FIBER MATTING

BEG SPEC LAT 5' BASE DITCH W/

(+) 0.06%

(-)0.3547% (+)0.3000%

VC = 200'

EL = 46.00'

PI = 16+50.00

K = 305

EQ. PIPE

36" RCP-IV
EQ. PIPE

36" RCP-IV

EQ. PIPE

36" RCP-IV

44.94'

19.58' RT

-SR4- STA. 22+52.48

BM23

UNDERCUT EXCAVATION
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SEE SHEET  31 FOR -Y8- PLAN

SEE SHEET  32 FOR -Y8- PLAN
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DITCH LEGEND
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LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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EXISTING GROUND

EXISTING GROUND

-Y8- STA.  31+20.00

BEGIN Y8 WIDENING LT

BEGIN MILLING & RESURFACING
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SEE SHEET 33 FOR -Y8- PLAN

SEE SHEET 21 FOR -Y8- PLAN
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LEFT DITCH
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

-Y8- STA.  61+09.36

BEGIN Y8RPCA WIDENING

-Y8- STA.  69+54.22

BEGIN Y8RPDB WIDENING

END Y8 WIDENING LT

-Y8- STA.  69+87.83

END Y8RPCA WIDENING

EXISTING GROUND

-Y8- STA.  73+31.71

END Y8RPDB WIDENING
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SEE SHEETS 20 & 21 FOR -Y8- PLANS

99

SEE SHEETS 20 & 22 FOR -Y8- PLANS
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LEFT DITCH

DITCH LEGEND
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LEFT DITCH

DITCH LEGEND

NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

-Y8- STA. 101+85.00

END Y8 WIDENING LT

-Y8- STA. 102+30.00

END Y8 WIDENING RT

-Y8- STA. 109+34.55

BEGIN Y8RPD WIDENING
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EXISTING GROUND

-Y8- STA.  96+60.25

END Y8 WIDENING LT

-Y8- STA. 94+75.00

END Y8 WIDENING RT

-Y8- STA.  85+80.13

BEGIN Y8LPB WIDENING

-Y8- STA. 88+90.00

BEGIN Y8 WIDENING RT

-Y8- STA.  89+41.78

BEGIN Y8 WIDENING LT

END Y8LPB WIDENING

-Y8- STA.  96+90.00

BEGIN Y8 WIDENING LT

-Y8- STA. 97+35.00

BEGIN Y8 WIDENING RT

43.53'

101.28' RT

-Y8- STA. 93+93.61

BM11
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SEE SHEET 34 FOR -Y8- PLAN
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NC License Number F-0991

Charlotte, NC 28202

900 West Trade St., Suite 715

STV Engineers, Inc.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

EXISTING GROUND

-Y8- STA. 112+98.08

BEGIN Y8 WIDENING RT

END Y8RPD WIDENING

-Y8- STA. 121+98.08

END Y8 WIDENING RT

END MILLING & RESURFACING
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BEGIN GRADE

ELEV = 43.38'

PROPOSED GRADE 

EXISTING GROUND

-Y24- STA.  16+64.43

ELEV = 46.75'

END GRADE

PI = 11+05.00

EL = 42.82'

(-)1.1200%

VC = 100'

K = 224

PI = 11+95.00

EL = 41.41'

(-)1.5667% (+)1.4857%

VC = 80'

K = 26

PI = 12+65.00

EL = 42.45'

PI = 13+25.00

EL = 42.05'

(-)0.6667% (+)1.3360%

PI = 14+50.00

EL = 43.72'

VC = 100'

K = 257

PI = 16+19.00

EL = 45.32'

(+)0.9467% (+)3.14
77%

-Y24- STA.  10+55.00

46.46'

1.14' RT

-Y24- STA. 15+36.52

BM13

VC = 60'

K = 28

VC = 60'

K = 30

BEGIN MILLING & RESURFACING

-Y25- STA.  11+60.78

END MILLING & RESURFACING

-Y1- STA.  15+30.21, 47.50' RT

-Y25- STA.  10+47.96 =

DocuSign Envelope ID: 0C4582D4-984C-4D4E-A815-E6EA1873462BDocuSign Envelope ID: A6F5684E-8F63-40DE-AADC-8A52754F3717
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DocuSign Envelope ID: 6EF3F58B-525F-4D4A-9790-6E9FAE63217EDocuSign Envelope ID: 1ACE3258-B4E6-41D5-8054-E6A64965A6D0


