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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

DI
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FS

2GI

REMOVE

REMOVE

REMOVE

24 CY

EXCAVATION

2GI
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REMOVE

REMOVE

2GI 2GI

2GI

11071108

1109 1110

1111
1113

1112

1115

1116

1118

FS

TIE TO EXISTING SWALE

11 SY GEOTEXTILE
3 TONS CL B
10'x6' RIP RAP PAD

2GI
111418

"

2GI
1122

1123

15" RCP-V 
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"

2GI

DI

8 SY GEOTEXTILE
2 TONS CL B 
6'X7' RIP RAP PAD

8 SY GEOTEXTILE
2 TONS CL B 
6'X7' RIP RAP PAD

STA 141+25 LT.
BERM GUTTER
END SHOULDER

DRAIN
GRADE TO

1119

1120

1121
15" RCP-V 

 

1124

8 SY GEOTEXTILE
2 TONS CL B 
6'X7' RIP RAP PAD

DI

2GI

15"

REMOVE

1101
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11041105
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11 SY GEOTEXTILE
3 TONS CL B
10'x6' RIP RAP PAD
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15" RC
P-V 

TB2GI

TB2GI

11 SY GEOTEXTILE
3 TONS CL B
10'x6' RIP RAP PAD

STA 136+50 LT.
BEGIN SHOULDER BERM GUTTER

(2) ELBOWS

SEE DETAIL K
SPECIAL CUT DITCH

SEE DETAIL E
SPECIAL CUT GRASS SWALE

SEE DETAIL E
SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL AH
FALSE CUT GRASS SWALE

SEE DETAIL B
MEDIAN V DITCH

SEE DETAIL B
MEDIAN V DITCH

1@
12
'X
7
' 
R
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C

SEE DETAIL E
SPECIAL CUT GRASS SWALE

1 
@
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'X
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R
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ELB

15" RC
P-V 

1125 15" RCP-V 

15" RCP-V 

2 TONS
RIP RAP CL B

2 TONS
RIP RAP CL B

 GEOTEXTILE = 7 SY

 GEOTEXTILE = 7 SY

3 TONS
RIP RAP CL B

 GEOTEXTILE = 10 SY

 GEOTEXTILE = 10 SY

3 TONS
RIP RAP CL B 

 GEOTEXTILE = 7 SY

RIP RAP CL B = 2 TONS 

SEE CONSTRUCTION SEQUENCE

GEOTEXTILE=30 SY

CLASS II RIP RAP=12 TONS 

BANK STABILIZATION

SEE DETAIL BY

63 SY GEOTEXTILE

41 TONS RIP RAP CL II

BANK STABILIZATION

SEE DETAIL BY

71 SY GEOTEXTILE

33 TONS RIP RAP CL II

BANK STABILIZATION

SEE DETAIL BZ

64 SY GEOTEXTILE

21 TONS RIP RAP CL II

BANK STABILIZATION

SEE DETAIL BZ

106 SY GEOTEXTILE

28 TONS RIP RAP CL II

BANK STABILIZATION

w/M
H

JB

STA 22+95 LT.
END SHOULDER BERM GUTTER

15"

2GI

15" MH

15
"

15"

DITCH W/EXCELSIOR
ROADWAY CUT

SEE DETAIL C
EST. 69 SY EXCELSIOR
SPECIAL CUT GRASS SWALE 

SEE DETAIL R
EST. 113 SY EXCELSIOR
SPECIAL CUT GRASS SWALE 

SEE DETAIL R
EST. 88 SY EXCELSIOR
SPECIAL CUT GRASS SWALE 

SEE DETAIL R
EST. 131 SY EXCELSIOR
SPECIAL CUT GRASS SWALE 

SEE DETAIL R
EST. 78 SY EXCELSIOR
GRASS SWALE 
SPECIAL CUT

SEE DETAIL R
EST. 46 SY EXCELSIOR
GRASS SWALE
SPECIAL CUT

SEE DETAIL R
EST. 134 SY EXCELSIOR
SPECIAL CUT GRASS SWALE 

SEE DETAIL J
326 SY GEOTEXTILE
EST. 127 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL J
340 SY GEOTEXTILE
EST. 132 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL J
328 SY GEOTEXTILE
EST. 127 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL J
98 SY GEOTEXTILE
EST. 38 TONS 
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL J
122 SY GEOTEXTILE
EST. 47 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL J
80 SY GEOTEXTILE
EST. 31 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL AE
EST. 137 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AE
EST. 88 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AI
EST. 454 SY EXCELSIOR
ROADWAY CUT DITCH 

SEE DETAIL CH
FS

SEE DETAIL CJ
FS

STA 133+75
BEGIN SBG

STA 138+25
END SBG

STA 21+21 LT.
BEGIN SHOULDER BERM GUTTER

EST. DDE = 56 CY

EXCAVATION

EST DDE = 34 CY

EXCAVATION

120' LT

+00.00 -L-

56' RT

+71.57 -Y6-

120' LT

+00.00 -L-

70' LT

+27.06 -Y6-

90' LT

70' LT

+80.00 -Y6-

EXISTING R/W

45' RT

+35.00 -Y6-

124' RT

110' RT

+55.00 -L-
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110' RT
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120' RT
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53' RT
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53'RT

+87.00 -Y6-

81' RT

+08.00 -Y6-

+05.00 -Y6-

51' RT

+10.00 -Y6-

50' RT
EXISTING R/W

+83.00 -Y6-
48' LT

62' LT

79' RT

+68.00 -Y6-
70' LT

70' LT

+92.00 -Y6-
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125' RT
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END FULL C/A

110' RT

+60.00 -L-

END FULL C/A

120' LT

+60.00 -L-

BEG FULL C/A

120' LT

+90.00 -L-

BEG FULL C/A

110' RT

+90.00 -L-

125' RT

110' RT

+00.00 -L-
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110' RT
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+69.28 -Y6-

91.03' LT

96.94' LT

+21.27 -Y6-

81.48' LT

+12.85 -Y6-
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CAT-1

CAT-1

AND DIMENSIONS
SEE SHEET NO. 2B-4 FOR INTERSECTION DETAIL

GREU TL-3

GREU TL-3

GREU TL-3

GREU TL-3

G
REU TL-3

GREU TL-3

8:1

-48

SEE SHEET C1-1 THRU C6-5 FOR CULVERT PLANS

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR
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D
PI Sta 24+47.67

D

L = 176.85'

T = 100.32'

R = 150.00'

PI Sta 26+93.92

L = 181.00'

T = 103.36'

R = 150.00'

-Y6-

SE = SEE PLANS SE = SEE PLANS

PI Sta 30+00.39
D

L = 161.33'

T = 81.37'

R = 500.00'
SE = SEE PLANS
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

18
"
 
R
C

P
-
II
I 

18
"
 
R
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P
-
II
I 

DI JB w/MH

REMOVE

1201

1203 1202

1204

1207

1206

1205

TIE TO EXISTING DITCH

15
"
 
R
C

P
-
II
I 

GRADE TO DRAIN

8 SY GEOTEXTILE
2 TONS CL B 
6'X7' RIP RAP PAD

15" RCP-V 

REMOVE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL G

SPECIAL CUT GRASS SWALE

SEE DETAIL B

MEDIAN DITCH

SEE DETAIL E
SPECIAL CUT GRASS SWALE

SEE DETAIL E

SPECIAL CUT GRASS SWALE

SEE DETAIL E

SPECIAL CUT GRASS SWALE

15" RCP-III 

15
"
 
R
C

P
-
II
I 

 GEOTEXTILE = 5 SY
1 TON

CLASS B RIP RAP

3TONS

CLASS B RIP RAP

 GEOTEXTILE = 10 SY

STA 22+95 LT.
END SHOULDER BERM GUTTER

2GI (D) 2GI (D)

2GI (D)

SEE DETAIL AI

ROADWAY CUT DITCH W/EXCELSIOR

SEE DETAIL M
EST. 183 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL J
269 SY GEOTEXTILE
EST. 104 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL AI
EST. 171 SY EXCELSIOR
ROADWAY CUT DITCH 

SEE DETAIL AJ
EST. 24 TONS
W/CLASS "B" RIP RAP
SPECIAL LATERAL 'V' DITCH 

SEE DETAIL AK
EST. DDE = 135 CY
STANDARD BASE GRASS SWALE

SEE DETAIL CK
FS

SEE DETAIL CJ
FS

C

C C

C

C

C

C F

C

C

F
C

C

C

C C C C
F

C

C

F

C

F

C

F

F

C

F

F

C

53' RT

+00.00 -Y6-

60' RT

+80.34 -Y6-

EXISTING R/W

54' LT

+36.00 -Y6-

88' LT

+75.80 -Y6-

+60.00 -L-

110' RT

195' RT

195' RT

110' RT

+00.00

+90.00 -L-

120' LT

150' LT

70' LT

54' LT

+00.00 -Y6-

E
N

D
 

F
E

N
C

E

+
2
5

+
6
5

END FENCE

B
E

G
 

F
E

N
C

E

ACCESS POINT

BEG FENCE

B
E
G
 

F
E
N

C
E

+
7
5

58' RT

+19.02 -Y6-

+92.00 -Y6-

+10.00 -Y6-

+10.00 -Y6-

EXISTING R/W

83' RT

93' RT

+18.00 -Y6-

78' RT

+95.00 -Y6-

77' RT

+95.00 -Y6-

67.92' LT

+63.00 -L-

142' RT

+55.00 -L-

+76.00 -L-154' RT

139' RT

154' RT

139' RT

63' RT

50' RT

+49.00 -Y6-

BEG C/A

END C/A

EXISTING R/W

   + 12.52 -L-

EXISTING R/W

+82.29 -Y6-

BEG FULL C/A

120' LT

+50.00 -L-

BEG FULL C/A

110' RT

+50.00 -L-

END FULL C/A

110' RT

+60.00 -L-

END FULL C/A

120' LT

+60.00 -L-

50' RT

EXISTING R/W

153.07' LT

120' LT

+55.31 -L-

153.07' LT

+68.15 -L-

120' LT

+84.70 -L-

215.17' LT

+94.95 -L-

93.25' RT

+35.29 -Y6-

80.21' RT

242.31' LT

+71.53 -L-

150' LT

+19.45 -L-
WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" WW FENCE

PROP. 47" 

WW FENCE
PROP. 47" 

2
4
'

2
4
'

4
2
'

500' FULL LANE

100' TAPER

 SEE SHEET NO. 44 FOR -Y6- PROFILE

2'R

34'R

20'R

100'R

42'R

35'R

25'R25'R

.0
2

.0
1

.0
1

0
0

0
0

.0
1

.0
1

.0
2

.0
2

.0
2

.0
2

.0
3

.0
3

0
0

.0
3

.0
3

.0
3

.0
2

.0
1

.0
3

.0
3

EX
IS

T.0
3
.0
8

.0
7

.0
3

.0
1

.0
2

.0
4

.0
5

.0
6

+
2
9
.3
4

IN
C.

17'

 SEE SHEET NO. 33 & 34 FOR -L- PROFILE

145 150 155

END CONST

-Y6- PC Sta.  29+19.02

-Y6- PT Sta.  30+80.34

4' PS

2' PS

2' PS

4' PS

3
0

3
5

-L-

463' TAPER

+
5
6
.5

7

INC.

17'

4' PS

2' PS

2
3
'

2' PS

3
6
'

4' PS

+
3
3
.6

2
-
L
-

+
13
.6

2
-
L
-

8'

145

+
3
5
.0
0

-Y
6
-

+
3
5
.0
0

 
 
-Y

6
-

 PAVEMENT REMOVAL

2
6
'

332.08' RT TURN TAPER+
9
6
.5

4

+
13
.4

0 300' TAPER

150' TAPER

+
3
3
.6

2

-L-

5
3
.4

5
'

3
7
.8

8
'

-Y6- STA 32+35.00

+
3
6
.0

2

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L
PI Sta 30+00.39
D

L = 161.33'

T = 81.37'

R = 500.00'

-Y6-

SE = SEE PLANS

-Y6-

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98
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T

T

T

T

v

US 401       26' BST

18
" R

C
P

HW

H
W

H
W

HTR

W

18
' G

R

24" C
MP

12
' B

S
T

2
2
' B

S
T

CON
C

CON
C

18" RCP

W/LT

W/LT

C
O

N
C

1SBKBUS
1SMTLBUS

U/CAN
PUMPS
2 GAS

CONC

GR

W/LT

WELL

TEST

G
R

GAS PUMPS

W/LT

2
5
' B

S
T

CONC

C
O
N
C

18" RCP

W/LT

H
T

R 12' GR

S

MTW

S

S

BK BK
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0
.0

0
'

EXISTING R/W

EXISTING R/W

N 34°52'37" E

274.74'

EIP

T
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E
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0
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5
' R

/
W

N
 
6
3
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6
'2

3
" W

2
9
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'

N
 
4
0
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6
'0

8
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5
7
0
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N
 
5
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0
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6
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2
6
6
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3
'

N
 
8
7
°16
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2
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2
0
6
3
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7
'

T
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E
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8
.8

3
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/

W

9
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2
'

+
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.15

-BL- 195 

-BL- 196

BM #55

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

37

C. VAUGHN FORD

KIMBERLY BROWN FORD

BM 11 PG 33

DB 1093 PG 162

40

DB 1167 PG 541

JACK P. UNDERWOOD

JAMES E. UNDERWOOD

38

EXCURSIONS, LLC

BM 97 PG 239

DB 1485 PG 186

DB 1940 PG 531

26A

GOLDEN LEAF PROPERTIES, LLC 

PB 2013 PG 162

41

EXCURSIONS, LLC

BM 97 PG 239

DB 1485 PG 189

25B

DB 1736 PG 871
DB 305 PG 335

BETTY P. WHITAKER; BETTY W. FRAZIER
BARRY WAYNE WHITAKER AND WIFE

N

040286
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.
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R
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U
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e
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w
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U
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

18"
24"

18
"
 
R
C

P
-
IV
 

2
4
"
 
R
C

P
-
IV

2GI

TB 2GI
TB 2GI

REMOVE

REMOVE

REMOVE
REMOVE

3:1

1304

1305

1301

1302

1303

1306

13071312
1311

1308

1309

GEOTEXTILE =65 SY

CLASS B RIP RAP =30 TONS

2
4
"
 
R
C

P
-
IV

END SBG STA. 168+84

EST. DDE= 55CY.

EXCAVATION 

TIE TO NATURAL GROUND

TIE TO EXISTING DITCH

2GI

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL E

SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL E

SPECIAL CUT GRASS SWALE

2
 

@
 

7
'X
7
' 
R
C
B
C

1310

 GEOTEXTILE = 14 SY
5 TONS

CLASS B RIP RAP

1 TON

CLASS B RIP RAP

 GEOTEXTILE = 5 SY

3 TONS

CLASS B RIP RAP

 GEOTEXTILE = 10 SY

SEE CONSTRUCTION SEQUENCE
GEOTEXTILE=25 SY
CLASS II RIP RAP=10 TONS 
BANK STABILIZATION

EST. DDE=35CY.

EXCAVATION 

SEE DETAIL CB

GEOTEXTILE= 80sy

EST. 70 TONS

CLASS II RIP RAP

BANK STABILIZATION

2GI (D) 15"

15" RCP-IV 

15
"
 
R
C

P
-
II
I 

15
"

2GI (D)

SEE DETAIL CA
FLOODPLAIN BENCH DETAIL

SEE DETAIL CA
FLOODPLAIN BENCH DETAIL

GEOTEXTILE=10 SY
RIP RAP =3 TONS
TURN OUT DITCH

SEE DETAIL CB

GEOTEXTILE= 80 SY

EST. 70 TONS

CLASS II RIP RAP

BANK STABILIZATION

GEOTEXTILE = 14 SY

CLASS B RIP RAP = 5 TONS

SEE DETAIL Q

EST. 57 SY EXCELSIOR

SPECIAL LATERAL BASE GRASS SWALE 

SEE DETAIL AM
EST. 23 TONS

W/CLASS "B" RIP RAP
TOE PROTECTION

SEE DETAIL AM

EST. 24 TONS

W/CLASS "B" RIP RAP

TOE PROTECTION

SEE DETAIL AM

EST. 23 TONS

W/CLASS "B" RIP RAP

TOE PROTECTION

SEE DETAIL N

EST. DDE = 35 CY

STANDARD BASE DITCH

SEE DETAIL AL
DDE = 30 CY
98 SY GEOTEXTILE
EST. 34 TONS
W/CLASS "B" RIP RAP
STANDARD BASE DITCH

SEE DETAIL CJ
FS

SEE DETAIL CH
FS

SEE DETAIL CJ
FS

STA. 165+00
BEGIN SBG

STA. 166+23
END SBG

STA. 167+25
BEGIN SBG

STA. 168+51
END SBG

SEE DETAIL W

EST. DDE = 31 CY

EST. 24 TONS

W/CLASS 'B' RIP RAP

LATERAL 'V'  DITCH

C

C C C

C
C

F

C

F

F

F

F

C

C

F
F

C

C

C

C C

C

C
C

C

F

F F
F

C

110' RT

+38.82 -L-

+15.00 -L-

110' RT

205' RT

+50.00 -L-

110' RT

205' RT

120' LT

+38.82 -L-

CHORD

CHORD

+
15

E
N

D
 

F
E

N
C

E

+
7
5

B
E

G
 

F
E

N
C

E

+
9
5

E
N

D
 

F
E

N
C

E

+
5
5

B
E

G
 

F
E

N
C

E

+
0
5

E
N

D
 

F
E

N
C

E

E
N

D
 

F
E

N
C

E
+

2
5

B
E

G
 

F
E

N
C

E

+
8
5

110' RT

+38.82 -L-

ACCESS POINT

ACCESS POINTACCESS POINT

164' LT

120' LT

+45.00 -L-

164' LT

120' LT

+85.00 -L-

+08.79 -L-
+29.31 -L-

+73.64 -L-

136' LT

195' LT

+70.00 -L-

195' LT

+49.00 -L-

+65.00 -L-

136' LT
125' LT

120.98' LT

125' LT

+38.82 -L-
120' LT

151.19' LT
120' LT

150.84' LT

+73.08 -L-

110' RT

133.90' RT

@WW

End Fence

End Fence @WW

@WW

End Fence

@WW

End Fence

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
2

.0
2

.0
1

.0
0

.0
1

.0
2

.0
3

.0
3

.0
2

.0
2

.0
2

.0
2

2
4
'

2
4
'

4
2
'

2
4
'

2
4
'

4
2
'

20'R
25'R

50'R 30'R

CAT-1

160 165 170

-L- SC Sta.  169+38.82

-L- TS Sta.  166+38.82

4' PS

2' PS

2' PS

4' PS 4' PS

2' PS

2' PS

4' PS

-L-

+
3
8
.8

2

100'

INC

30'R

46'R
15'R25'

28'
18'

 TO SEPTIC FIELDS.
 THIS AREA DUE
USE CAUTION IN

-L-

 SEE SHEET NO. 34 FOR -L- PROFILE

8:1
8:1

GREU TL-3

8:1 CAT-1GREU TL-3CAT-1
GREU TL-3

 SEE SHEET C1-1 THRU C6-5 FOR CULVERT PLANS

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PIs Sta 168+38.83
F

Ls = 300.00'

LT = 200.01'

ST = 100.01'

-L-

SE = SEE PLANS

PI Sta 181+74.04

D

L = 2,433.21'

T = 1,235.22'

R = 5,730.00'

SE = SEE PLANS

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

K

K

K
K

K K

K

K

K
K

K

K

K

K

K
K

K

K K

K

K K
K K K

K
K

T

T

T

TT

R
E
P
E
A
T
E
R

v

v

v

v

18
" R

C
P

HW

18
" R

C
P

HW

12' GR
12' GR

W

H
T

R

S

S

W/LT

2
3
' G

R

18" RCP

1SFD

GR

LT

W

BK

12
' B

S
T

CONC

15" RCP

11' S
O
IL

16
' S

O
IL

48" WD

S

G

LT

1SBKD

PIPE
15" PLASTIC

B
S

T

US 401      25' BST

T

S

SOIL

9
9
.9

9
'

N
 
3
3
°5

9
'10

" W
15

7
.2

1'

S 54°52'50" W
108.71'

S
 
4
0
°0

1'5
5
" E

8
4
5
.9

8
'

N
 
2
5
°3

0
'0

2
" W

6
14
.0

3
'

N
 
3
7
°3

7
'10

" W

9
19
.6

3
'

EIP

S
 
3
3
°17
'4

9
" E

9
0
.4

8
'

13
.9
6
'

+
0
8
.3
2

9
0
.5

9
'

+
8
2
.8

5

9
1.3

9
'

+
2
5
.11

15" RCP

12" CMP

-BL- 197

-BL- 198

S
 
3
5
°3

2
'2

2
" E

8
0
.6

4
'

S 50°31'49" W
10.04'

S 50°31'49" W

407.18'

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

41

43

42 45

44

46

EXCURSIONS, LLC

BM 97 PG 239

DB 1485 PG 189

DB 1944 PG 554

REBECCA M. BAKER

HORACE W. BAKER

DB 780 PG 152

REBECCA M. BAKER

HORACE W. BAKER

DB 780 PG 152

DB 1411 PG 287

DEVELOPMENT, LLC

NORRIS CREEK

DB 1411 PG 287

CAROL JOHNSON WINN

PB 97 PG 471

DB 1093 PG 399

47

PB 11 PG 91

DB 686 PG 394

SHERRY W. CLARK

JOHNNIE A. CLARK

MICHAEL & BARBARA CHORNEY

43A

BM 2012 PG 165

DEVELOPMENT, LLC

NORRIS CREEK

BM 2013 PG 107

N
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   R/W SHEET NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING
18

"
 
R
C

P
-
IV
 

18
"
 
R
C

P
-
IV
 

3
0
" R

C
P
-
IV

18"

3
0
"
 
R
C

P
-
IV

18"

2GI

REMOVE

REMOVE

REMOVE

1403

1402

1401
1404

1405

1406

REMOVE
REMOVE

REMOVE

30"

1407

1408

1411

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE 

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE 

SEE DETAIL AH

FALSE CUT GRASS SWALE

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE

SEE DETAIL T
SPECIAL LATERAL BASE GRASS SWALE 

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE 

18" 15" 

1410

1409

8 TONS

CLASS B RIP RAP

GEOTEXTILE= 21 SY

GEOTEXTILE= 10 SY

3 TONS

CLASS B RIP RAP

2GI (D)

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE 

GEOTEXTILE = 37 SY

CLASS B RIP RAP = 15 TONS

SEE DETAIL C
EST. 336 SY EXCELSIOR
SPECIAL LATERAL GRASS SWALE 

SEE DETAIL C
EST. 385 SY EXCELSIOR
SPECIAL LATERAL GRASS SWALE 

SEE DETAIL Q
EST. 414 SY EXCELSIOR
SPECIAL LATERAL BASE GRASS SWALE 

SEE DETAIL AN
EST. 355 SY EXCELSIOR
MEDIAN GRASS SWALE 

SEE DETAIL CH
FS

SEE DETAIL CJ
FS

SEE DETAIL CJ
FS

SEE DETAIL CH

FS

125' RT

110' RT

+00.00 -L-
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126 RT

110 RT

+90.57 -L-

(NO CLAIM)

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 
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C

C
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C C

C
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C
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'
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'
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'

2
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2
4
'

4
6
'

 SEE SHEET NO. 34 & 35 FOR -L- PROFILE

20'R 20'R

30'R

30'R

175 180
185

4' PS

2' PS

2' PS

4' PS 4' PS

2' PS

2' PS

4' PS

20'R 20'R

20'R 20'R

20'R20'R

26'

12'

17'

15'

18'

-L- -L-

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI Sta 181+74.04
D

L = 2,433.21'
T = 1,235.22'
R = 5,730.00'

-L-

SE = SEE PLANS

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601
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JAMES ELROY BELL, JR.

DB 905 PG 60

SHERRY W. C
LARK

JOHNNIE 
A. C

LARK

VIRGINIA SIMON

LEE L. SIMON

PB 97 PG 115

DB 1076 PG 882

SHERRY W. CLARK

JOHNNIE A. CLARK

PB 11 PG 91

DB 686 PG 394

STEPHANIE RAPER

CHRIS DANIEL RAPER

PB 97 PG 115

DB 1493 PG 122

CAROL JOHNSON WINN

PB 97 PG 471

DB 1093 PG 399

ESTHER B. BELL

JAMES ELROY BELL

PB 2 PG 160

DB 1015 PG 466
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

15"

18"

15"

2GI

15"

15"

2
4
"
 
R
C

P
-
IV

18
"
 
R
C

P
-
IV
 

2
4
"
 
R
C

P
-
IV

2
4
"
 
R
C

P
-
IV

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE
REMOVE

1503

1502

1501

1504

1505

1506

RETAIN

RETAIN

RETAIN

1507

1509

1510

1511

1512

SEE DETAIL AQ
MEDIAN GRASS SWALE

SEE DETAIL AQ
MEDIAN GRASS SWALE

SEE DETAIL AO
SPECIAL LATERAL 'V' GRASS SWALE

SEE DETAIL E
SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL LATERAL 'V' GRASS SWALE

GEOTEXTILE= 14 SY
  5 TONS

      CL B RIP RAP

GEOTEXTILE= 14 SY

5 TONS
CL B RIP RAP

2GI (D)

SEE DETAIL C

SPECIAL LATERAL 'V' GRASS SWALE w/EXCELSIOR

SEE DETAIL AN
MEDIAN GRASS SWALE w/EXCELSIOR

SEE DETAIL AA
SPECIAL LATERAL 'V' GRASS SWALE W/EXCELSIOR

SEE DETAIL M
EST. 137 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AA
EST. 276 SY EXCELSIOR
SPECIAL LATERAL 'V' GRASS SWALE 

SEE DETAIL C
EST. 336 SY EXCELSIOR
SPECIAL LATERAL 'V' GRASS SWALE 

SEE DETAIL AN
EST. 315 SY EXCELSIOR
MEDIAN GRASS SWALE 

SEE DETAIL AP
EST. 52 TONS
W/CLASS "B" RIP RAP
SPECIAL LATERAL 'V' DITCH

SEE DETAIL CJ
FS

SEE DETAIL CI
FS

SEE DETAIL CH
FS

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE

125' RT

110' RT

+00.00

125' LT

+72.03

110' RT

+72.03

125' LT

+72.03

110' RT

+72.03

CHORD
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ACCESS POINT

125' RT

+50.00

121' RT

110.83' RT

+60.00 -L-

126.03' RT

+97.87 -L-

194.54' RT

+85.33 -L-201.61' RT

+53.15 -L-

120.98' RT

+68.11 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C C

C
C

C C

C F

C

F

C

C

C

C

.0
3

.0
3

.0
2

.0
2

.0
1

.0
0

.0
1

.0
2 .0

2

.0
1

.0
2

2
4
'

2
4
'

4
2
'

2
4
'

2
4
'

4
2
'

 SEE SHEET NO. 35 FOR -L- PROFILE

20'R
20'R

45'R
30'R 30'R 20'R

20'R 20'R

190 195

200

-L- CS Sta.  193+72.03

-L- ST Sta.  196+72.03

4' PS

2' PS

4' PS

2' PS

4' PS

2' PS

2' PS

4' PS

20'R 20'R

+
7
2
.0

3

INC

100'

10'

10
'

20'

10'

43'

INC

+
4
4
.7

8

-L- -L-

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA
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S

NHOJ .M ADNI

L

PIs Sta 194+72.04

ST = 100.01'

LT = 200.01'

Ls = 300.00'

F

-L-

PI Sta 181+74.04
D

L = 2,433.21'

T = 1,235.22'

R = 5,730.00'

SE = SEE PLANS

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601
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CAROL JOHNSON WINN

PB 97 PG 471

DB 1093 PG 399

PB 1997 PG 471

DB 1090 PG 66

FAMILY LIMITED PARTNERSHIP

JEAN H. WINN

EDGAR HARRIS WINN

FAMILY LIMITED PARTNERSHIP

JEAN H. WINN

PB 1997 PG 471

DB 1090 PG 64

PB 1997 PG 471

DB 1090 PG 64

FAMILY LIMITED PARTNERSHIP

JEAN H. WINN

DB 1842 PG 696

DB 1842 PG 696

52A

GATEKEEPER INVESTMENTS, LLC.

GATEKEEPER INVESTMENTS, LLC.

PB 2011 PG 197

PB 2011 PG 197

PB 1998 PG 472

DB 1126 PG 581

PB 2011  PG 197
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   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

GRADE TO DRAIN

3
0
"
 
R
C

P
-
II
I

3
0
" 

R
C
P
-
II
I

2GI
15" RCP-III 

DI
DI

REMOVE

REMOVE

1601

1602
1603

1604

1605

TB 2GI

15" 
RCP-IV

 

TB 2GI

TB 2GI

TIE TO EXISTING SWALE

1610
1612

1613

1606

TOP OF BANK
RETAIN BERM AND

GRADE TO DRAIN

REMOVE

SEE DETAIL AQ

MEDIAN GRASS SWALE

SEE DETAIL K
SPECIAL CUT DITCH

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL D
SPECIAL LATERAL 'V' GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE 

REMOVE
REMOVE

DURING CONSTRUCTION

DRAIN POND

15" RCP-IV 
15" RCP-III 

15" R
CP-V 

TO DRAIN

GRADE

SEE DETAIL M
EST. 211 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AA
EST. 143 SY EXCELSIOR
SPECIAL LATERAL 'V' GRASS SWALE

SEE DETAIL AS
DDE = 25 CY
85 SY GEOTEXTILE
EST. 35 TONS
W/CLASS "B" RIP RAP
STANDARD BASE DITCH

SEE DETAIL SHEET 2G-5

ROCK PLATING

C

C

C

C

F

F

C

F

F

F

C

F

C

F

C

F

F

C

C

C

C

C

C

C

C

C

C

110' RT

+30.52 -L-

125' LT

110' LT

+30.52 -L-

110' LT

+30.52 -L-

110' RT

+30.52 -L-

110' LT

+32.61 -L-

110' RT

+32.61 -L-

+00.00 -L-

110' LT

CHORD

CHORD
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+
7
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E
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F
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N
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E

+
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B
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G
 

F
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ACCESS POINT

+00.00 -L-

138.12' RT

215' RT

+00.00 -L-

133.93' RT

215' RT

127' RT

+45.00 -L-

151' RT

140' RT

+55.00 -L-

151' RT

140' RT

+75.00 -L-

137' RT

126' RT

+56.00 -L-

137' RT

126' RT

+76.00 -L-

147' RT

136' RT

+23.00 -L-

147' RT

136' RT

+42.00 -L-

150' RT

136' RT

+86.00 -L-

150' RT

136' RT

+06.00 -L-

139' RT

129' RT

+04.00 -L-

142' RT

132' RT

+83.00 -L-

62' 
RT+46.0

0 -
Y7-

60' 
RT+68.0

0 -
Y7-

EN
D 

C/A

+05.00 -L-

110' LT
BEGIN FULL C/A

+70.00 -L-

110' LT

END FULL C/A

+05.00 -L-

110' RT
BEGIN FULL C/A

+30.00 -L-

110' RT

END FULL C/A
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B
U

R
Y
 
1.
0
'

B
U

R
Y
 
1.0
'

60

DEBORAH L. WILLIAMS

PRF 3 SLIDE 90/281
DB 1488 PG 123

61

PATSY G. CARTER

DB 905 PG 500

62

ALANDALE INVESTMENT GROUP, LLC

DB 1224 PG 778

63

BILLIE J. HOYLE

LEMUEL H. HOYLE

PB 99 PG 314

DB 1274 PG 289

64

CHARLES E. STRICKLAND

DB 843 PG 569

65

JACK R. THOMASON

PRF 2 SLIDE 38A

DB 1545 PG 008

66

SUSAN S. TIMBERLAKE

BM 2007 PG 241

DB 1647 PG 132

56

TIMBERLAKE BROTHERS LLC

PB 2004 PG 422
DB 1568 PG 300

57

TIMBERLAKE BROTHERS LLC

PB 2004 PG 422

DB 1568 PG 300
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

15" 15"

18
"
 
R
C

P
-
II
I 

18
"
 
R
C

P
-
II
I 

15
"
 
R
C

P
-
II
I 

18"

1801

1802

1803

REMOVE

REMOVE

HW

2GI (A)

2GI (D)

2GI (D)

2GI (D)

1810

1811
1804

1805

1806

1807

1809

1808

1812

5
4
"
 
R
C

P
-
II
I

5
4
"
 
R
C

P
-
III

15"

REMOVE

REMOVE

REMOVE

REMOVE

18
"
 
R
C

P
-
II
I 

REMOVE

SEE DETAIL AU
SPECIAL CUT DITCH

SEE DETAIL AU
SPECIAL CUT DITCH

SEE DETAIL B
MEDIAN 'V' DITCH

SEE DETAIL E

SPECIAL CUT GRASS SWALE

SEE DETAIL B
MEDIAN 'V' DITCH

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL AQ
MEDIAN GRASS SWALE

15"

3 TONS

CLASS B RIP RAP

 GEOTEXTILE = 10 SY 2 TONS

CLASS B RIP RAP

 GEOTEXTILE = 7 SY

SEE DETAIL AM
EST. 37 TONS

W/CLASS "B" RIP RAP
TOE PROTECTION

SEE DETAIL AP
EST. 56 TONS
W/CLASS "B" RIP RAP
SPECIAL LATERAL 'V' DITCH

SEE DETAIL AT
EST. 105 SY EXCELSIOR

TOE PROTECTION

SEE DETAIL N

EST. DDE = 25 CY

STANDARD BASE DITCH

SEE DETAIL N

EST. DDE = 25 CY
STANDARD BASE DITCH

SEE DETAIL BM
DDE = 8 CY
27 SY GEOTEXTILE
EST. 12 TONS
W/CLASS "I" RIP RAP
BANK STABILIZATION

SEE DETAIL BM
DDE = 16 CY
39 SY GEOTEXTILE
EST. 16 TONS
W/CLASS "I" RIP RAP
BANK STABILIZATION

SEE D
ETAIL 

CJFS SEE DETAIL CJ
FS

SEE SPECIAL DETAIL 2C-5

F

F

F

C

C C

C

C

C

C

C

F

C C

F

C F
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C

F

C
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C
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+
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+
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F
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+
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E
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N
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E

+
6
0

E
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D
 

F
E

N
C

E

B
E
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F
E

N
C

E
+

6
4

110' LT

153' LT

+39.00 -L-

142' LT

153' LT

+60.00 -L-

ACCESS POINT

+
0
4

+
2
0

ACCESS POINT

131' LT

+71.00 -L-

134.00' LT

147.00' LT

+19.47 -L-

134.00' LT

148.00' LT

+98.59 -L-

110.00' LT

+58.01 -L-

133.00' LT

150.00' LT

+00.00 -L-

132.00' LT

150.00' LT

+00.00 -L-

110.00' RT

+58.01 -L-

137.00' RT

110.00' RT

+00.00 -L-

137.00' RT

110.00' RT

+50.00 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
2

.0
1 .0
2

.0
2

.0
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.0
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.0
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.0
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.0
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.0
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4
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4
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4
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2
4
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2
4
'

4
2
'

 SEE SHEET NO. 36 & 37 FOR -L- PROFILE

20'R20'R
20'R20'R

20'R 20'R

230 235
240

-L- PT Sta.  234+58.01

4' PS

2' PS

2' PS

4' PS

4' PS

2' PS

2' PS

4' PS

-L-

+
8
4
.6

8

73'
INC

30'R30'R25'R20'R

6'

8'
9'

12'

20'

-14
8.0

00
00

-L-

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA
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D

L = 1,114.35'
T = 558.93'
R = 5,740.00'
SE = SEE PLANS

-L-

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

64

CHARLES E. STRICKLAND

DB 843 PG 569

64

CHARLES E. STRICKLAND

DB 843 PG 569

64

CHARLES E. STRICKLAND

(SEE ALSO DB 600 PG 43)
DB 843 PG 569

66

SUSAN S. TIMBERLAKE

BM 2007 PG 241

DB 1647 PG 132

67

BM 2007 PG 241

DB 1647 PG 132

68

UNITY THREE BUILDERS, INC

BM 2005 PG 242

DB 1617 PG 396

69

MARGARET H. BROWN
DAVID W. BROWN

DB 1475 PG 001 70

JAMES R. BAILEY
TONY C. BAILEY

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 743 PG 299

71

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 1132 PG 109

72

CAROL N. CARNLEY
BILLY CARNLEY

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 1646 PG 005

TRACY MICHELLE KING
WALTER J. MCDONALD

TIMBERLAKE

SUSAN S. 

PRF 3 SLIDE 90/221
PRF 3 SLIDE 113B
DB 743 PG 299
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

2GI

DI

1908

15" 15" 15"

1904 1905

1906

15"

15"

15"

1902
1903

REMOVE

REMOVE

REMOVE

REMOVE
REMOVE

REMOVEREMOVE

RETAIN

RETAIN

15"

1907

SEE DETAIL AU
SPECIAL CUT DITCH

SEE DETAIL K
SPECIAL CUT DITCH

SEE DETAIL G
SPECIAL CUT GRASS SWALE

SEE DETAIL AU
SPECIAL CUT DITCH

SEE DETAIL AJ
SPECIAL LATERAL 'V' DITCH w/RIP RAP

 GEOTEXTILE = 7 SY
2 TONS
CLASS B RIP RAP

SEE DETAIL AV
MEDIAN V DITCH w/EXCELSIOR

15"

1911

1901

15" RCP-V 15" RCP-V 

15
"
 
R
C

P
-
V
 

1910

1909

SEE DETAIL AD
EST. 97 TONS
W/CLASS "I" RIP RAP
SPECIAL LATERAL 'V' DITCH 

SEE DETAIL AE
EST. 171 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AE
EST. 454 SY EXCELSIOR
SPECIAL CUT DITCH 

SEE DETAIL AJ
EST. 157 TONS
W/CLASS "B" RIP RAP
SPECIAL LATERAL 'V' DITCH 

SEE DETAIL AJ
EST. 52 TONS
W/CLASS "B" RIP RAP
SPECIAL LATERAL 'V' DITCH 
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110' RT

+16.00 -L-

138' RT

+08.00 -L-

143' RT

+29.00 -L-

110' RT

+38.00 -L-

110' RT

124' RT

+06.00 -L-

124' RT

154' RT

+12.00 -L-

124' RT

154' RT

+35.00 -L-

110' RT

124' RT

+38.00 -L- 146' RT

+49.00 -L-

115' RT

+49.00 -L-

134' RT

+33.00 -L-

257' RT

+96.00 -L-

257' RT

+91.00 -L-

286' RT

+95.00 -L-

110' RT

+79.00 -L-

259' RT

+65.00 -L-

289' RT

+74.00 -L-

259' RT

+71.00 -L-

110' RT

+48.00 -L-

115' RT

+95.48

115' RT

128' LT

136' LT

+97.00 -L-

128' LT
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+65.00 -L-

126.28' RT

128' RT

+72.00 -L-

126.28' RT
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125' RT
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BEG FULL CA

154.75' RT
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BEG FULL CA

110' LT

+
2
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+
7
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+
2
0+

7
0 ACCESS POINTACCESS POINT

ACCESS POINTACCESS POINT

130.93' LT
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142.59' LT
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(NO CLAIM)

(NO CLAIM)
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WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 
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2
4
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4
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SEE SHEET NO. 37 FOR -L- PROFILE
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25'R 20'R 20'R
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L
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9' 11' 10'

11'

17'

13'
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25'R

12'

APPROX. LOC.
SEAL ABANDONED WELL

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
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L
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NO
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H CAROLINA
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

JAMES R. BAILEY

TONY C. BAILEY

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 743 PG 299

74

73

75

77

78

79

80

MARY L. BRAZIER
HARRY E. BRAZIER, JR.

81

RYAN BRAZILL

76

MARTHA C. BAILEY
JAMES R. BAILEY

PRF 3 SLIDE 93/371

DB 988 PG 638 

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 1275 PG 851

MIMI F. DAVIS

ROBERT ALAN WAGNER

DB 1367 PG 612

THAIPHAT T. PHAM

CAMLA VIET NGUYEN

DB 1175 PG 498

DB 1783 PG 964

CHRISTOPHER FOSTER

70

JAMES R. BAILEY

TONY C. BAILEY

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 743 PG 299

DB 1984 PG 674

78A

KENNETH AND SABRINA STUTTS

STANFORD C. JOYNER

DIANA S. JOYNER /

PB 1998 PG 402

DB 1177 PG 217 

PB 1998 PG 402

DB 1398 PG 614 

PB 1999 PG 236

PB 1998 PG 402

DB 1196 PG 351 

76

MARTHA C. BAILEY
JAMES R. BAILEY

PRF 3 SLIDE 93/371

DB 988 PG 638 

JACK AND REBECCA GRODEN

PRF 3 SLIDE 90/221

PRF 3 SLIDE 113B

DB 1124 PG 910

DB 1984 PG 86
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TO PROPOSED DITCH

TIE EXISTING SWALE

15"

REMOVE

15"

2020

2019

2018

2GI (D)

15"

15" RCP-V 
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"
 
R
C

P
-
V
 15" RCP-V 

TB 2GI

FROM -L- STA. 265+00 TO STA. 266+00LT FROM -L- STA. 266+00 TO STA. 267+00 LT

SEE DETAIL F

SPECIAL LATERAL 'V' DITCH

15" RCP-V 

GRADE TO DRAIN
REMOVE PIPE &
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R
C

P
-
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TB 2GI

REPL w/18
" RCP-V18" RCP

REMOVE HW &

2001

2002

2005
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2009

2010

2014

2015

2011

2012

TB 2GI (MIN DEPTH)

CB (MIN DEPTH)

(MIN DEPTH)

CB

REMOVE

REMOVE

SEE DETAIL AJ

SPECIAL LATERAL 'V' DITCH w/RIP RAP

SEE DETAIL F

SPECIAL LATERAL 'V' DITCH

SEE DETAIL  AW

SPECIAL LATERAL FALSE CUT DITCH

SEE DETAIL F
SPECIAL LATERAL 'V' DITCH 

SEE DETAIL B

MEDIAN 'V' DITCH 

SEE DETAIL F
SPECIAL LATERAL 'V' DITCH

3
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SEE DETAIL F
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2 TONS
CL B RIP RAP

 GEOTEXTILE = 7 SY
 GEOTEXTILE = 7 SY
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206' RT
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203' RT
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100' RT
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100' RT
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100' RT
132' RT
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132' RT
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99' LT
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128' LT
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142' LT

+75.00 -L-
128' LT

+91.00 -L-

128' LT

143' LT

+95.00 -L-

128' LT

143' LT

+16.00 -L-

BEG C/A

END CA

EXISTING R/W

+83.32 -L-

END FULL C/A

102' RT

132' RT

+11.00 -L-

100' RT

102' RT

+16.00 -L-

103.29' RT

132' RT

+90.00 -L-

END FULL C/A
END FENCE
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 SEE SHEET NO. 37 & 38 FOR -L- PROFILE

 SEE SHEET NO. 44 FOR -Y8- PROFILE

50'R

2'9" C&G

20'
20'

150' TAPER

+47

BEGIN
2'6" C&G

BEGIN
2'9" C&G

1'6" C&G
BEGIN

BEGIN
2'6" C&G

20'

265260

270

-Y8- POT Sta.  13+48.58

-Y8- PT Sta.  12+84.35

-Y8- PC Sta.  10+71.34

END CONST

-Y8- STA 12+25

-L- PC Sta.  262+06.29

-L-

+
12
.9

7

73'
INC

-Y8- POT Sta.  10+00.00

-L- POT Sta. 258+57.25=

-L- POT Sta. 270+98.03=

-Y9- POT Sta.  10+00.00
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+
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-
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231.75' TAPER

30'R

690' MEDIAN TRANSITION

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-7 FOR -Y9- INTERSECTION

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-6 FOR -Y8- INTERSECTION

APPROX. LOC.
SEAL ABANDONED WELL

APPROX. LOC.
SEAL ABANDONED WELL

APPROX. LOC.
SEAL ABANDONED WELL

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

-
Y
8
-

PI Sta 11+82.40
D

L = 213.01'

T = 111.05'

R = 305.00'

-Y8-

PI Sta 273+60.45

D

L = 2,277.95'

T = 1,154.16'

R = 5,740.00'
SE = SEE PLANS

-L-

SE = SEE PLANS

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018
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CATHY H. RIDLEHOOVER

JOE N. RIDLEHOOVER

DB 1529 PG 181

ROBERT G. PREWITT

VALINDA L. SMITH

PB 1995 PG 108

DB 1015 PG 898 

NANCY P. AGEMY

DANIEL D. AGEMY

REBECCA A. BURRIS

TIMOTHY E. BURRIS

ANNIE P. YOUNG
PB 98 PG 190

89

LORENZO HYRUM LEE AND TERESA LEE

PB 1998 PG 402

DB 1982 PG 169 

PB 1998 PG 402

DB 1247 PG 358 

PB 1998 PG 402

DB 1642 PG 804 

88

ANNIE P. YOUNG
PB 98 PG 190

87

ANGELICA L. DEMONT ETAL

PRF 3 SLIDE 91/164
DB 1589 PG 939
DB 1882 PG 563

CROSSWIND DEVELOPMENT

PB 8 PG 9

DB 604 PG 375

DB 2012 PG 44
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15" RCP-V 

TB 2GI

CB

TB 2GI

15" RCP-V 
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CB

TB 2GI

TB 2GI

SEE DETAIL D

GRASS SWALE

SPECIAL LATERAL V

15"

15
"
 
R
C

P
-
V
 

SEE DETAIL D

WITH RIP RAP

SPECIAL LATERAL V DITCH

REMOVE

18" RCP-V 

2109

2110

2115

2116
2118

2119

TB 2GI
2122

2123

2117 2104

2105

2102

2101

2111

2112

REMOVE

2103

REMOVE

18" RCP-V 

18" RCP-V 

18"

2
4
" 

R
C
P
-
IV

15
"
 
R
C

P
-
V
 

CB

15" 

2106

1 @
 

10
'X

8
' R

C
B
C

SEE DETAIL D

GRASS SWALE

SPECIAL 'V' LATERAL

2124

ENGINEER
ACCEPTABLE BYFILL MATERIAL,PROPOSED SU

ITABLE

23' @ 0.28 ft/ft

41' @ 0.08 ft/ft

Slope: Begin at Toe of Stream

-L- STA 285+00 LT

 GEOTEXTILE = 5 SY
2 TONS

   CL B RIP RAP

2 TONS
   CL B RIP RAP

 GEOTEXTILE = 10 SY

 GEOTEXTILE = 7 SY

2 TONS
   CL B RIP RAP

SEE DETAIL CC
35 SY GEOTEXTILE
20 TONS RIP RAP CL II
BANK STABILIZATION

SEE DETAIL CC
60 SY GEOTEXTILE
27 TONS RIP RAP CL II
BANK STABILIZATION

ENVIRONMENTAL SITE D
ESIGN

18" RCP-V 

2125
CB

CB

DI

18"
 RC

P-V
 

15"
 RC

P-V
 

15
"
 
R
C

P
-
V
 

15" RCP-V 
15" RCP-V 15" RCP-V 

15" RCP-V 

31
3

307

SEE DETAIL V

EST. DDE = 27 CY

EST. 87 TONS

W/CLASS 'I' RIP RAP

LATERAL 'V' DITCH

SEE DETAIL AX
EST. 89 SY EXCELSIOR

V DITCH
SPECIAL LATERAL

SEE DETAIL AZ
EST. 113 TONS

W/CLASS "I" RIP RAP
STD BASE DITCH for SPILLWAY

SEE DETAIL AY
DDE = 9 CY
83 SY GEOTEXTILE
EST. 32 TONS
W/CLASS "B" RIP RAP
2' BASE DITCH

SEE DETAIL BA
20 SY GEOTEXTILE
EST. 9 TONS
AT EMBANKMENT
W/CLASS "I" RIP RAP

SEE DETAIL CK

FS

F

C
C

F

F

F
F

F

F

F F

F

F

F

F F

C

C
C C C

CC
C

C
C

C

F F

EXISTING R/W

100' LT

+00.00 -L-

+00.00 -L-

150' LT

100' LT

120' LT

+25.00 -L-

120' RT

100' RT

+80 -L-

120' RT

100' RT

+50 -L-

100' RT

+84.24 -L-

+
5
0

E
N

D
 

F
E

N
C

E

+
10

B
E

G
 

F
E

N
C

E

ACCESS POINT

BEG FENCE

+
15

B
E
G
 

F
E
N

C
E

ACCESS POINT

ACCESS POINT

+
5
0

E
N

D
 

F
E

N
C

E

+
10

B
E

G
 

F
E

N
C

E

100' LT

120' LT

125' LT

+50.00 -L-

100' LT

118' LT

125' LT

+00.00 -L-

108' LT

124' LT

+63.00 -L-

108' LT

123' LT

+84.00 -L-

BEG CA

EXISTING R/W

+33.06 -L-

100' LT

150' LT

+84.24 -L-

BEG FULL C/A

100' LT

+95.00 -L-

BEG FULL C/A

100' RT

+95.00 -L-

128' RT

120' RT

+97 -L-

131' RT

120' RT

+42 -L-

132.20' RT

100' RT

+34.17 -L- 131.05' RT

100' RT

+55.38 -L-

131.47' RT

100' RT

+24.91 -L-

131.04' RT

100' RT

+46.50 -L-

ACCESS POINT

+
6
5

E
N

D
 

F
E

N
C

E

ACCESS POINT

+
2
5

B
E

G
 

F
E

N
C

E

(NO CLAIM)

(NO CLAIM)

103' RT

121.68' RT

+74.00 -L-

102' RT

121.90' RT

+53.00 -L-

100' RT

102' RT

+49.00 -L-

100' RT

103' RT

+79.00 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
3

.0
3

.0
2

.0
2

 SEE SHEET NO. 38 FOR -L- PROFILE

20'R

100'R

2'R

45'R

2'6" C&G

2'9" C&G

2'9" C&G
1'6" C&G20'

20'

CAT-1

CAT-1

2
4
'

2
4
'

 SEE SHEET NO. 44 FOR -Y9- PROFILE

275 280

-Y9- POT Sta.  13+48.64

END CONST

-Y9-STA 10+89.41 

-L- PT Sta.  284+84.24

-Y9- PT Sta.  12+53.07

50' C&G TAPER

+
10
.9

1

73'

INC

+
0
5
.0

0

-
L
-

+
7
0

+
3
0

B
E

G
 

F
E

N
C

E

E
N

D
 

F
E

N
C

E

20'

3
6
'

2
4
'

150' TAPER

+
8
0
.0

0

-L- -L-

40'R

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-7 FOR -Y9- INTERSECTION

GREU TL-3

CAT-1

APPROX. LOC.
SEAL ABANDONED WELL

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

 SEE SHEET C1-1 TO C6-5 FOR CULVERT PLANS

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

-
Y
9
-

PI Sta 273+60.45
D

L = 2,277.95'

T = 1,154.16'

R = 5,740.00'

PI Sta 11+50.97

D

L = 207.99'

T = 105.89'

R = 450.00'

-L- -Y9-

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018
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4
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D
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6
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5
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0
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9
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4
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'12" RCP

-BL- 211

-BL- 212

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

88

89

90

91

100

101

102

PB 98 PG 190

ANNIE P. YOUNG

WADE MOORE EQUIPMENT CO., INC

PRF 3 SLIDE 17B 

DB 831 PG 336

MARY CHARLES WHITAKER

C. TODD WHITAKER

PRF 3 SLIDE 17B 

DB 1040 PG 346

MICHAEL G. MONKUSKY

PRF 3 SLIDE 17B 

DB 886 PG 495

PRF 3 SLIDE 57A 

DB 1638 PG 703

DEBORA LEVINSON

ERIC LEVINSON

RETA W. JOHNSON

CLIFFORD SCOTT JOHNSON

PRF 3 SLIDE 57A 

DB 974 PG 980

ANGELA D. NEWSOM

GARY K. NEWSOM, JR.

PRF 3 SLIDE 57A 

DB 1242 PG 350

LODUSKA DEAN GUION

89

PB 8 PG 9
DB 2012 PG 44

88

PB 98 PG 190

ANNIE P. YOUNG

CROSSWIND DEVELOPMENT INC

PB 8 PG 9
DB 2012 PG 44

CROSSWIND DEVELOPMENT INC

CROSSWIND DEVELOPMENT INC

PB 8 PG 9

DB 2012 PG 44

MATTHEW SCOTT KNOWLES 

PRF 3, Slide 92-35

DB 2012 PG 679

TIMBERLAKE 

SUSAN STRICKLAND 

PRF 3, Slide 92-05

DB 1561 PG 554

DANNY LARK 

PRF 3, Slide 92-35

DB 1307 PG 694

CANDACE LESTER JONES 

PRF 3, Slide 92-35

DB 2055 PG 841

ANDREA L MUNSON 

PRF 3, Slide 92-35

DB 2004 PG 149

TED FRAZIER

PRF 3, Slide 92-05

DB 1798 PG 110

N

040286
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

INSET SHOWING TIE OF SHEARIN LANE TO THORNWOOD LANE (SR 1804)

 SEE SHEET NO. 45 FOR -Y12- PROFILE
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

CB

2202

2201

2204

2203

CB

15" RCP-V 

DI

TB 2GI

CB

DI

CB

REMOVE

15"

REMOVE

CBCBCB

2205

2206

2207

2210

2211

2219

2220

2217

2213

2212

2214

2228

2215

2216

2226

2227

2221

CB

2225

2209

15
" R

C
P
-
V
 

CB

2GI-(D)

15" RCP-V 

SEE DETAIL F
SPECIAL LATERAL V DITCH

SEE DETAIL BD
GRASS SWALE
SPECIAL CUT BASE

SEE DETAIL BF
CUT DITCH

SPECIAL BACK OF CURB
2208

2224

15
"

CB 15" RCP-V 

15" RCP-V 

15
"
 
C

S
P

15
"
 
R
C

P
-
V
 

15
"

15
"

15
"

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 5 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 7 SY
CL B RIP RAP = 2 TONS

CL I RIP RAP = 8 TONS
 GEOTEXTILE = 21 SY

2 TONS
CL B RIP RAP

 GEOTEXTILE = 7 SY

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 5 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP

2229

2230

15
"
 
C

S
P

ELB

ELB

ELB

ELB
2 ELBOWS

2 ELBOWS

18" 

2231

CB

CB

3
0
"
 
R
C

P
-
II
I

3
0
"15

"

2232

TB 2GI

2233

2234

2235

DI

18
"

15" RCP-V 15" RCP-V 

15
"

15" RCP-V 

15
"

2 TONS
CL B RIP RAP

 GEOTEXTILE = 7 SY

15
"
 
C

S
P

2 TONS
CL B RIP RAP

 GEOTEXTILE = 5 SY

SEE DETAIL F

SPECIAL LATERAL V DITCH

SEE DETAIL BN

GRASS SWALE

SPECIAL LATERAL BASE

SEE DETAIL J
188 SY GEOTEXTILE
EST. 80 TONS
W/CLASS 'B' RIP RAP
TOE PROTECTION

SEE DETAIL BB
EST. DDE = 23 CY

LATERAL BASE DITCH

SEE DETAIL BE
EST. 87 SY EXCELSIOR 

TOE PROTECTION

SEE DETAIL BE

EST. 38 SY EXCELSIOR 

TOE PROTECTION

SEE DETAIL L
EST. DDE = 10 CY

GRASSED SWALE
STANDARD 'V'

C
C

C

C

F

C

F

C

F F

C F F F
F

F

F

F

F

C

C

C
C

C

C

C

C

C

CC

C

CF

45' RT

+91.85 -Y10-

100' LT

+83.00 -L-

100' RT

105' RT

+50.00 -L-

100' RT

105' RT

+65.00 -L-

+
9
5

+
5
5

B
E

G
 

F
E

N
C

E

ACCESS POINT

E
N

D
 

F
E

N
C

E

END FENCE

R
IG

H
T
 
O

F
 

W
A

Y

10
0
'

R
IG

H
T
 
O

F
 

W
A

Y

10
0
'

100' LT

118' LT

150' LT

+60.00 -L-

100' RT

134' RT

+27.00 -L-

100' RT

134' RT

+51.00 -L-

100' RT

103' RT

+47.00 -L-

103' RT

133' RT

+53.00 -L-

103' RT

133' RT

+73.00 -L-
100' RT

103' RT

+78.00 -L-

118' LT

133' LT

+40.00 -L-

118' LT

133' LT

+60.00 -L-

118' LT

133' LT

+73.00 -L-
118' LT

133' LT

+53.00 -L-

118' LT

+83.09 -L-

END CA

END FULL CA

100' LT

+85.00 -L-

END FULL CA

100' RT

+85.00 -L-

ACCESS POINT

E
N

D
 

F
E

N
C

E

+
2
5

B
E

G
 

F
E

N
C

E

+
6
5 ACCESS POINT

EXISTING R/W

+54.55 -Y10-

45' RT

+50.95 -Y10-

S
R
 
118

0

(NO CLAIM)

(NO CLAIM)

(NO CLAIM)

100' RT

125' RT

+15.00 -L-

100' RT

125' RT

+75.00 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
2

.0
2

.0
2

.0
2

.0
2

48'R

34'R

20'R

100'R
2'R

.0
0

.0
1

.0
2

CAT-1

2
4
'

2
4
'

2
3
'

285 290 295

-L-

-Y10- PT Sta.  12+49.46

+
5
7
.5

7

73'
INC

+
5
5
.0

0
-
L
-

+
2
3
.8

2
-
L
-

 SEE SHEET NO. 38 & 39 FOR -L- PROFILE

20'

150' FULL
150' TAPER

+67'

+67'

2
0
'

2
5
' 
IN

C
.

+75

+
2
3
.8

2
 
 
 
-
L
-

2
4
'

3
6
'

+
5
3
.8

2

150' TAPER

3
6
'2
4
'

+
4
8
.8

2 150' TAPER

20'

-L-
100'R20'R

34'R

.0
2

.0
1

48'R

50'R

50'R

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-8 FOR -Y10- INTERSECTION

GREU TL-3

CAT-1

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

1
5
0
0
0

1
5
2
2
6

1
5
3
1
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1
5
3
3
8

1
5
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4
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3
0
" W

D
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S
S
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S

S

S

1

4

LT LT LT

EIP

E
IP E
IP

EIP

5
0
.0

0
'

EXISTING RW

EXISTING RW

N 00°09'07" W

220.35'

0.46' RW TO EIP

EXISTING RW

EXISTING RW

5
0
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0
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1SFD

CCT T
T
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BLOWOFF
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6
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S
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E
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THORNWOOD LANE (SR 1804) 19.5' BST
THORNWOOD LANE (SR 1804) 20' BST
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7
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RIPRAP

R
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3
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2
6
0
.5

7
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S
 
8
9
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1'0
4
" W

10
9
.9

6
'

18" RCP

-BY12- 500

-BY10- 404

89

89A

89B

-Y13- +22.00

-Y13- +41.00

-Y13- +94.00

15.00 RT

15.00 RT

15.00 RT

-Y13- +55.00

-Y13- +22.00

15.00 LT

-Y12- +50.00

38.00 RT

-Y12- +00.00
38.00 RT

EXIST R/W

-Y12- +45.54

EXIST R/W

-Y12- +46.36

EXIST R/W

-Y12- +20.00

35.00 LT

-Y13- +55.00

15.00 LT

15.00 RT

-Y13- POT Sta.  11+70.00

10
' 10
'

E
X
. E

X
.

-Y13- POT Sta.  10+00.00

-Y12- +00.00

C
C

C

CC
C

25'R

25'R

NAD 83/ NSRS 2007

-Y12- POT Sta.  13+62.31

-Y12- POC Sta.  9+00.00

C

C

35.00 LT

BEGIN CONSTRUCTION

END CONSTRUCTION

-Y12- PC Sta.  8+76.06

-Y12- PT Sta.  9+86.06

-Y12-

-Y12- +67.00

EXIST R/W

-Y12- +67.00

-Y12- POT Sta.  7+32.90

10
+

0
0

(D)
2GI

32
0.1

69
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R
C

P
-
V
 

2203

2201

2202

15" 

SEE DETAIL CG

SPECIAL CUT DITCH

SEE DETAIL CG

SPECIAL CUT DITCH

CLEAN OUT PIPE

RETAIN

GRADE TO DRAIN

RETAINRETAIN

CLEAN OUT PIPE

CLEAN OUT PIPE

SEE DETAIL CE

DDE = 17 CY

STANDARD V DITCH

SEE DETAIL CF

DDE = 14 CY

23 SY GEOTEXTILE

EST. 11 TONS

W/CLASS "B" RIP RAP

STANDARD V DITCH

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA
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L

PI Sta 9+31.06

D

L = 110.00'

T = 55.00'

R = 5,729.58'
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

NANCY ELIZABETH HOUSTON

PRF 3 SLIDE 17B

PRF 3 SLIDE 90/21

DB 1386 PG 23

PRF 3 SLIDE 17B

PRF 3 SLIDE 90/21

DB 1140 PG 37

98

99

10
3

DI
ANE 

HES
LI

N

STEVEN 
HES

LI
N

112

113

114

115

117

116

118

119

120

121

122

123

PRF 3 SLIDE 17B 

DB 1174 PG 946

STEVEN J. MASON

KATHLEEN N. MASON

JEFFERY R. ATKINS

PRF 3 SLIDE 17B 

DB 1077 PG 21

BARRIE A. BRECK

RICHARD P. BRECK

PRF 2 SLIDE 108 

DB 1149 PG 645

PRF 2 SLIDE 108 

DB 1273 PG 147

PRF 2 SLIDE 108 

DB 924 PG 349

PRF 2 SLIDE 108 

DB 1163 PG 948

LUCY G. FIELDS

AUBREY L. FIELDS

PRF 2 SLIDE 108 

DB 1175 PG 426

LOUISE K. PERRY

LUTHER H. PERRY

DB 1151 PG 576

PRF 3 SLIDE 57A 

DB 1638 PG 17

LISA S. AQUILO

DENNIS R. AQUILO

PRF 3 SLIDE 57A 

DB 1470 PG 138

LYNN V. ROSS

PRF 2 SLIDE 108 

DB 866 PG 174

EARL WILLIAMS

MAXINE CAMPBELL

ERIN P. BEAUCHAMP

NICHOLE L. BEAUCHAMP

WILLIE W. STRICKLAND

BEULAH M. STRICKLAND

WILLIAM J. WALTON

TONKA LYNN WALTON  &

DB 1868, PG 740

DANIEL W. ANDERSON,

KATHY S. ANDERSON &

124

PEGGY W. GINN

CAPE ROMAIN PROPERTIES LLC

DB 1323 PG 449

DB 1237 PG 15

FEDERAL HOME LOAN MORTGAGE
DB 2000 PG 133

AQUA NORTHCAROLINA INC.

DB 904 PG 343

119Z  120Z

N
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

HW

REMOVE

CB

2307

2303

2304

2306

2309

2310

2311

CB

CB

15
" 

RC
P-

V 

CB
CB

15"

CB 15" RCP-V 

2301

2302

2
3
0
1

23
01

GRASS SWALE
TO SPEC. LAT. BASE

FOX RIDGE RD. DITCH
GRADE TO DRAIN

2313

2312
CB

2GI2GI

23202321

15" RCP-V 

2314

2315

15
"
 
R
C

P
-
V
 

w/2 ELBOWS
15" CSP

CB

2317

2316

2335

2326

2331

2330

BDO
2325

2334

CB

CB

15" CSP w/2 ELBOWS

CB

CB

2339

2338

2336

2337

TB 2GI

SEE DETAIL N
STD. 2' BASE DITCH

GRADE TO DRAIN

ELBOWS
w/ 2

24" CSP

2
4
"
 
R
C

P
-
II
I

24" RCP-III
15" RCP-V 

15" RCP-V 

DI

CB

w/2 ELBOWS

15" CSP

2305

2308

15" CSP

TO STD. BERM DITCH
FOX RIDGE RD. DITCH

GRADE TO DRAIN

BDO

CL I RIP RAP

REMOVE

66" RC
P-III

BU
RY 1.0'

2340

BY THE ENGINEER
TO BE FIELD LOCATED

SPRING BOX

15
"
 
R
C

P
-
V
 

SEE DETAIL BN
BASE GRASS SWALE
SPECIAL LATERAL

SEE DETAIL BI
LATERAL BASE GRASS SWALE

SEE DETAIL BI

LATERAL BASE GRASS SWALE

REMOVE

2341

15
"
 
C

S
P

P

P

REMOVE

15
"

 GEOTEXTILE = 7 SY

CL B RIP RAP = 2 TONS
 GEOTEXTILE = 5 SY

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP 

CL B RIP RAP = 2 TONS
 GEOTEXTILE = 7 SY

CL B RIP RAP = 2 TONS

 GEOTEXTILE = 7 SY
2 TONS

CL B RIP RAP

 GEOTEXTILE = 15 SY
7 TONS

6" HDPE

2342

CB

15" RCP-V 

15" RCP-V 

CB

2343

ELB

ELB

ELB

ELB

w/2 ELBOWS
18" CSP

15" RCP-V 

18" 
RCP-V

 

15" RCP-V 

CB

CB

SEE DETAIL BG

EST. 18 SY EXCELSIOR

GRASS SWALE

SPECIAL LATERAL BASE

SEE DETAIL BJ

EST. 89 TONS

W/CLASS "I" RIP RAP

LATERAL BASE DITCH

SEE DETAIL BJ

EST. 116 TONS

W/CLASS "I" RIP RAP

LATERAL BASE DITCH

SEE DETAIL BP

EST. 290 TONS

W/CLASS "I" RIP RAP

BERM DITCH

SEE DETAIL BA

2 SY GEOTEXTILE

EST. 2 TONS

EMBANKMENT

W/ CLASS "I" RIP RAP AT

SEE DETAIL BH
DDE = 27 CY

65 SY GEOTEXTILE
EST. 30 TONS

W/CLASS "I" RIP RAP
STD 4' BASE DITCH

SEE DETAIL BK
DDE = 20 CY
62 SY GEOTEXTILE
EST. 32 TONS
W/CLASS "I" RIP RAP
STD 2' BASE DITCH

SEE DETAIL BK
DDE = 35 CY
93 SY GEOTEXTILE
EST. 48 TONS
W/CLASS "I" RIP RAP
STD. 2' BASE DITCH

SEE DETAIL BM
DDE = 24 CY
25 SY GEOTEXTILE
EST. 7 TONS
W/CLASS "I" RIP RAP
BANK STABILIZATION

SEE DETAIL BM
DDE = 14 CY
32 SY GEOTEXTILE
EST. 14 TONS
W/CLASS "I" RIP RAP
BANK STABILIZATION

DDE = 27 CY

SEE DETAIL BL

WITH EARTH BERM

LATERAL GRASS SWALE
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ACCESS POINT

100' RT

115' RT

+20.00 -L-
100' RT

115' RT

+75.00 -L-
128' RT

+52.00 -L-

100' RT

+65.00 -L-
103' RT

+70.00 -L-

100' RT

+71.00 -L-

+46.00 -L-

118' LT

134' LT

+54.00 -L-

126' LT

+72.00 -L-

118' LT

+73.02 -L-

118' LT

+68.00 -L-

END CA

BEG CA

BEG CA

EXISTING R/W

+03.78 -L-

EXISTING R/W

+53.78 -L-

119' RT

+33.00 -L-

100' RT

+42.00 -L-

EXISTING R/W

+53.85 -L-

EXISTING R/W

+13.85 -L-

BEG FULL C/A
100' LT

118' LT

+70.00 -L-

100' LT

118' LT

+20.00 -L-

EXISTING R/W

+46.33 -Y10-

45' LT

+48.18 -Y10-

45' LT

+91.85 -Y10

143.53' RT

115' RT

100' RT

+84.61 -L-

146.43' RT

115' RT

100' RT

+08.13 -L-

(NO CLAIM)

(NO CLAIM)

(NO CLAIM)

(NO CLAIM)

BEG FULL C/A

110' RT

+25.00 -L-

110' LT

+25.00 -L-
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115' RT

+40 -L-
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WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.01 .02

.00 .01

.01

.01

CAT-1

AT-1

PROP US401

2038  ADT

2018  ADT

10,709
15,404

213

100
100

10,483
15,091

SR 1915 CASTLE DR

-100126

200
200

126

300

213

-100

300

300
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S
R
 
18

0
3

2
0

15

-Y10- PC Sta.  17+83.68

-Y10- PT Sta.  13+91.85

-Y10- PC Sta.  13+32.55

-Y10- PC Sta.  10+84.72

-Y10- POT Sta.  10+00.00

-L- POT Sta. 299+28.09=

-Y10- POT Sta. 15+77.06

7
5
' 
T
A
P
E
R

SEE SHEET NO. 39 FOR -L- PROFILE

SEE SHEET NO. 45 FOR -Y10- PROFILE

2'R

50'R
50'R

20' 20'

150' TAPER+43

2
4
'

20'

END CONST

-Y10- STA 16+83.44

+
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3
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2
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2
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BEGIN CULVERT
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+
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150' TAPER

2
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'
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'

+
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3
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2

150' TAPER

BEGIN CONST

-Y10- STA  13+46.34

50'R

50'R

60'R

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-8 FOR -Y10- INTERSECTION

GREU TL-3

20'

GREU TL-3CAT-1

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA
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L

PI Sta 11+72.09
D

L = 164.74'

T = 87.37'
R = 200.00'

L = 59.30'

T = 29.87'

R = 200.00'

D

PI Sta 19+58.11

L = 342.77'

T = 174.43'

R = 750.00'

D
PI Sta 13+62.42

-Y10-

SE = SEE PLANS SE = SEE PLANS SE = SEE PLANS

-
Y
10
-

-
Y
10
-
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BM# 62 

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

124

125

126

127

127

129

123

PEGGY W. GINN

CAPE ROMAIN PROPERTIES LLC

DB 1323 PG 449

DB 1237 PG 15

PRF 2 SLIDE 108

DB 1088 PG 841

PB 1995 PG 252

DB 1401 PG 741

OF CHRIST

SAINTS DELIGHT UNITED CHURCH

PRF 3 SLIDE 90/98

DB 1690 PG 690

OF CHRIST

SAINTS DELIGHT UNITED CHURCH

DB 1415 PG 263

SANDRA J. MACON

DB 884 PG 697

MELISSA SUE HOLLEMAN

WILLIAM CHRISTOPHER HOLLEMAN

SEAN HANNAM

KATHY HANNAM &

DB 1868, PG 740 

DANIEL W. ANDERSON

KATHY S. ANDERSON &

N
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

D
E

S
IG

N
 

R
E

V
IS
IO

N
: 
IN

C
R

E
A
S

E
D
 

U
-

T
U

R
N
 

B
U

L
B
 

R
A

D
IU

S
 

T
O
 

A
C

C
O

M
O

D
A

T
E
 

S
C

H
O

O
L
 
B

U
S
.  

C
E

H
 
8
/
14
/
17
.

R
IG

H
T
 

O
F
 

W
A

Y
 
R

E
V
IS
IO

N
: 
P
a
r
c
e
l 
12

3
, 1
2
5
, a

n
d
 
12

6
 
-
 

A
d
d
e
d
 

D
U

E
 
b
e
tw

e
e
n
 
S

T
A
. 1
13

+
0
0
 
a
n
d
 
S

T
A
. 1
13

+
8
7
 
L
T
 
to
 
a
c
c
o

m
o
d
a
te
 
c
o
n
s
tr

u
c
ti
o
n
 
o
f
 
b
e
r

m
 
d
it
c
h
.  

M
M

O
 
3
-
12
-
18
.

R
IG

H
T
 

O
F
 

W
A

Y
 
R

E
V
IS
IO

N
: 
P
a
r
c
e
l 
12

5
 
a
n
d
 
12

6
 
-
 

M
o
d
if
ie

d
 

D
U

E
 
li

m
it
s
 
to
 
ti
e
 
in
 
to
 
p
r
o
p
o
s
e
d
 
P

U
E
 
a
t 

S
T

A
. 3

15
+
0
0
 

L
T
.  

M
M

O
 
3
-
12
-
18
.

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

GRADE TO DRAIN

CB

CB

CB

CB CB 24" RCP-V CB

CB

15
"
 
R
C

P
-
V
 

3
6
"
 
C

S
P

30" RCP-V

15
"
 
R
C

P
-
V
 

24" RCP-V 24" RCP-V

2411

2410

2409

2408

2407

2406

2405
2404

2402

2403

CB 15" RCP-V 
CB CB

w/2 ELBOWS
15" CSP

15" RCP-V CBCB

2413
2414

2415
2416 2417

2418

CB

2412

15"

15
"

2GI-(D)

15" RCP-V 

2GI

WITH FLOWABLE FILL

PLUG & FILL FULL
REMOVE REMOVE

3
 

@
 

11
'X
11
' 
R
C

B
C

SEE DETAIL BP

WITH CL I RIP RAP

BERM DITCH

SEE DETAIL BQ

BERM DITCH

SEE DETAIL F
SPECIAL 'V' LATERAL DITCH

15"

15"

CL I RIP RAP = 15 TONS
 GEOTEXTILE = 30 SY

CL I RIP RAP = 3 TONS

 GEOTEXTILE = 7 SY

65 CY
EXCAVATION

SEE DETAIL CD 
120 SY GEOTEXTILE 

93 TONS RIP RAP CL II

BANK STABILIZATION

SEE DETAIL CD 
240 SY GEOTEXTILE

244 TONS RIP RAP CL II

BANK STABILIZATION

SEE DETAIL BE

EXCELSIOR TOE PROTECTION

SEE DETAIL BE

EXCELSIOR TOE PROTECTION

287.79

288.04

276.72

278.03

2
8
6
.1
7

15" RCP-V 

2420

2401

2419

2421

2422

2423

15
"
 
R
C

P
-
V
 

15
"
 
R
C

P
-
V
 

30" RCP-V30" RCP-V

CB
CB

2GI-(D)

15
"
 
R
C

P
-
V
 

15
"

ELB

ELB

CB

SEE DETAIL BO
EST. 56 TONS

W/CLASS "I" RIP RAP
2' LATERAL BASE DITCH

SEE DETAIL BA

46 SY GEOTEXTILE

EST. 24 TONS

EMBANKMENT

W/CLASS "I" RIP RAP AT

SEE DETAIL CI
FS

15
"
 
R
C

P
-
V
 

SEE DETAIL BW
PER EACH
EST. GEOTEXTILE = 25 SY
EST. CL B RIP RAP = 4 TONS
ROCK CHECKS

F
F

F

F

F

F

F

C

F

C

F

C

F

F

C

F

C

F

C

F F F

C

F

C
C

F

CC

F

C

100' RT

130' RT

+50.00 -L-

+
0
0

E
N
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F
E

N
C

E

+
6
0

B
E

G
 

F
E

N
C

E

+
3
5

E
N

D
 

F
E

N
C

E

+
9
5

B
E

G
 

F
E

N
C

E

ACCESS POINT

ACCESS POINT

+
6
0

E
N

D
 

F
E

N
C

E

ACCESS POINT

+
2
0

B
E

G
 

F
E

N
C

E

100' RT

+20.00 -L-

150' RT

+00.00 -L-100' RT

115' RT

+75.00 -L-

100' RT

+61.00 -L-

162' RT

+72.00 -L-

100' RT

+93.00 -L-

157' RT

+08.00 -L-

100' RT

103' RT

+33.00 -L- 100' RT

103' RT

+64.00 -L-

103' RT

133' RT

+60.00 -L-

103' RT

133' RT

+38.00 -L-

119' LT

+39.00 -L-

129' LT

+15.00 -L-

118' LT

+18.00 -L-

118' LT

133' LT

+60.00 -L-

118' LT

133' LT

+39.00 -L-

141.52' RT

+37.00 -L-

134' LT

+36.00 -L-

END FULL C/A

100 LT

+95.00 -L-

209' RT

+99.00 -L-

118' LT

148' LT

+98.00 -L-

169' RT

+30.00 -L-

141.07' RT

+33.00 -L-

END FULL C/A

100' RT

+95.00 -L-

@WW

End Fence@WW

End Fence

@WW

End Fence

@WW

End Fence

118' LT

150' LT

+87.00 -L-

150' LT

+13.10 -L-

118' LT

+79.00 -L- 

100' LT

118' LT

148' LT

+00.00 -L-
WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

CAT-1

CAT-1

320 325315

-L-

 SEE SHEET NO. 39 & 40 FOR -L- PROFILE

20'24'

2
3
'

2
4
'

2
4
'

2
4
'

2
4
'

2
3
'

20'

+
8
3
.8

2
-
L
-

+
0
3
.8

2
-
L
-

-L- STA 314+43.10
BEGIN CULVERT

-L- STA 314+83.34
END CULVERT

-L-100'R
20'R

34'R

48'R

GREU TL-3

APPROX. LOC.
SEAL ABANDONED WELL

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

 SEE SHEET C1-1 TO C6-5 FOR CULVERT PLANS

REMOVE EX. G/R

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA
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15" RCP

-BL- 217

R2814C-37

BM #63

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

126

130

131

401, INC

PRF 3 SLIDE 90/119
DB 1018 PG 118

134

135

PB 1995 PG 252

DB 1401 PG 741

DB 1018 PG 118

401, INC

129

SANDRA J. MACON

DB 884 PG 697

133

LIMITED PARTNERSHIP
E.C. LUMPKIN

DB 1082 PG 459

PB 1998 PG 379

DB 1649 PG 914

JOSHUA L. KRUSKIE

KATHLEEN LEE COOK

PB 1998 PG 379

DB 1520 PG 164

SEAN HANNAM
KATHY HANNAM &

DB 1983 PG 719
136

DB 1909 PG 72

CAROL A. DAY

JOHN W. DAY & 

DARK HORSE ACRES, LLC

N
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

REMOVE HW

REMOVE HW

FLOWABLE FILL

PIPE FULL WITH

PLUG & FILL

FLOWABLE FILL
PIPE FULL WITH
PLUG & FILL

DI

CB

CB

CB

CB

15
"
 
R
C

P
-
V
 

TB 2GI

CB

18" RCP-V 18" RCP-V 
18" RCP-V 18" RCP-V 

24" RCP-V
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"
 
R
C

P
-
V
 

BDO

15
"
 
R
C

P
-
V
 

TB 2GI

CB
CB

TB 2GI

2512

2513

2510
2511

2509

2507

2508 2506

2505

2504 2501

2502

2503

REMOVE

REMOVE

GRADE TO DRAIN2GI-(D)

GRADE TO DRAIN

REMOVE

GRADE TO DRAIN

2514
CB

15
"
 
R
C

P
-
V
 

24" RCP-V

REMOVE

SEE DETAIL BQ

BERM DITCH

SEE DETAIL BQ
BERM DITCH

P

P

ELB

15
"

2515
CB

15
"
 
R
C

P
-
V
 

15" RCP-V 
15" RCP-V 

SEE DETAIL BP

EST. 290 TONS
W/CLASS "I" RIP RAP
BERM DITCH

SEE DETAIL BP
EST. 290 TONS
W/CLASS "I" RIP RAP
BERM DITCH

SEE DETAIL BP
EST. 23 TONS

W/CLASS "I" RIP RAP
STANDARD BERM DITCH

2
4
"

15"CSP w/1 ELBOW

C

F

F F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

C C

F
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F
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F

C

F

C

F

100' RT

+62.78 -L-

100' RT

125' RT
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100' RT
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100' RT

+13.00 -L-

+11.00 -L-

107' RT

107' RT

+17.00 -L-

137' RT

+11.00 -L-
140' RT

+32.00 -L-
111' RT

+37.00 -L-

112' RT

+42.00 -L-

100' RT

+44.00 -L-

100' RT

+33.00 -L-

117' RT

+38.00 -L-

116' RT

+43.00 -L-

144' RT

+51.00 -L-

100' RT

+65.00 -L-

109' RT

+68.00 -L-

110' RT

+63.00 -L-

139' RT

+71.00 -L-
100' RT

133' RT

+92.00 -L-

100' RT

134' RT

+17.00 -L-
100' RT

+25.00 -L-

132' RT

+21.00 -L-

135' RT

+42.00 -L-

100' RT

+46.00 -L-

91' LT

102' LT

+69.00 -L-

118' LT

131' LT

+37.00 -L-

118' LT

133' LT

+60.00 -L- 118' LT

+75.00 -L-
129' LT

+73.00 -L-

117' LT

+98.00 -L-

92' LT

102' LT

+48.00 -L-

135' LT

+93.00 -L-

EXISTING R/W

100' LT
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WW FENCE
PROP. 47" 
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PROP. 47" 
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.0
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.0
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2
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2

.0
2
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.0
1.0

0
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2
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2
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2
4
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2
4
'

2
3
'

330 335

340

-L- PC Sta.  336+62.78

-L-

+
6
9
.4

6

73'
INC

 SEE SHEET NO. 40 FOR -L- PROFILE

1'6" C&G 1'6" C&G

END 1'6" C&G

BEGIN 2'9" C&G

20'

20'

24'

20'

2
3
'

20'

40'R 45'R

30'

73'
INC.

+
8
9
.4

5 20'

-L-

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR
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LIMITED PARTNERSHIP

E.C. LUMPKIN

DB 1082 PG 459

SHERYL A. DUNNE

DOUGLAS R. DUNNE

DB 1070 PG 319
JVC HOMES INC

PB 2003 PG 103

PB 2004 PG 236

DB 1321 PG 595

ROCHELLE HARRIS

ROYSTER T. HARRIS, JR

DB 741 PG 251

ROCHELLE HARRIS

ROYSTER T. HARRIS, JR

DB 883 PG 201
ROCHELLE HARRIS

ROYSTER T. HARRIS, JR

DB 1005 PG 310

143

WALTER C. HOLLINGSWORTH, JR

LAURA W. HOLLINGSWORTH

PB 98 PG 26

DB 1463 PG 538

DB 1909 PG 72

CAROL A. DAY

JOHN W. DAY & 

PB 1995 PG 252

DB 1983 PG 719

DARK HORSE ACRES, LLC

KM STANLEY INVESTMENTS LLC
DB 1829 PG 214
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WALTER C. HOLLINGSWORTH, JR

LAURA W. HOLLINGSWORTH
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PB 2002 PG 169

DB 1463 PG 538
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WALTER C. HOLLINGSWORTH, JR
LAURA W. HOLLINGSWORTH

PB 98 PG 26
DB 1463 PG 538

139

JVC HOMES INC

PB 2003 PG 103

PB 2004 PG 236

DB 1321 PG 595

PHIL MCNAMARA

DB 1287 PG 305

PB 95 PG 382

DB 1287 PG 303

PHIL MCNAMARA

BETTY C. PERRY

DB 1257 PG 88

DB 1156 PG 355

JVC HOMES INC

DB 1457 PG 948

PATRICIA E. HOLLIFIELD

HERBERT L. HOLLIFIELD

DB 1006 PG 591
MICHELLE S. MCKIBBEN

TIMOTHY M. MCKIBBEN

PB 2001 PG 424

DB 1247 PG 741

DB 1837 PG 833

CHRISTINE B. WILLIAMS

JOHN R. WILLIAMS

PRF 3 SLIDE 90/274

DB 944 PG 782

JEFFREY C. SCHICKEL

PRF 3 SLIDE 90/274

DB 1512 PG 565

ALTON P. CARTER, JR.

PRF 3 SLIDE 90/274

DB 1157 PG 988

JUDY T. JONES

BOBBY C. JONES, JR

PRF 3 SLIDE 90/27

DB 931 PG 86

PRF 3 SLIDE 90/274

DB 976 PG 774

DAN ALAN EWING

ROYAL MINI MART, LLC

DB 1365 PG 84

WALTER C. HOLLINGSWORTH, JR

LAURA W. HOLLINGSWORTH

PB 2002 PG 169

DB 1463 PG 538

PB 95 PG 382

DB 1287 PG 303

PHIL MCNAMARA ANNIE S. LLOYD
DB 886 PG 735

158

FARM LLC

LLOYD CARROLL

PB 2008 PG 90

DB 1904 PG 354

WIFE SUSAN ROGERS

GEORGE ROGERS &

FU-SING CORPORATION

DB 1929 PG 7
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

TB 2GI

CB

CB

CB

CB

TB 2GI

CB CB

CB

15" RCP-V 

15" RCP-V 

15" RCP-V 

15" RCP-V 

REMOVE 18" RCP

DDE=8CY
L=100'

-Y11- STA 20+50 TO 21+50 RT
GRADE TO DRAIN

18
"
 
R
C

P
-
V
 

DDE=4CY

L=50'

-Y11- STA 21+75 TO 22+25 LT

GRADE TO DRAIN

CB

CB

REPLACE w/18" RCP-V 

REMOVE 18" RCP

CB

2716

2717

2719

2718

2720

2721

2722

18" CSP

2701

2702

2703
2704

2708

2715

2709

2710

2711

2713

2706

2712

2714

2707

15"

15"

18"

REMOVE

REMOVE

REMOVE

RETAIN
RETAIN

REMOVE

CB CB

2725

2726

2727

TB 2GI

CB

FLOWABLE FILL
FULL WITH
PLUG & FILL PIPE

REMOVE

REMOVE

REMOVE

REMOVE

18
"

15"

15
"

15" RCP-V 

GRADE TO DRAIN

SEE DETAIL AU
SPECIAL CUT DITCH

2 TONS
CL B RIP RAP

 GEOTEXTILE = 7 SY

CL B RIP RAP = 3 TONS
 GEOTEXTILE = 10 SY

3 TONS
CL B RIP RAP

  10 SY
 GEOTEXTILE

15
"

15
"

15"

18
"

15
"

2728

CB

2GI

2GI

TBDI

2729
CB

2730

2731

CB 15
"
 
R
C

P
-
V
 

15" RCP-V 

15" RCP-V 

15" RCP-V 

15" RCP-V 

15" RCP-V 

15
"
 
R
C

P
-
V
 

15" RCP-V 

CB

15" RCP-V 

CB

SEE DETAIL N

EST. DDE = 26 CY

STANDARD BASE DITCH

C

C

F
F

F

F
C

F
C

F

F

C

F

F

F

F

F

F

F

F

F

F

F

F

C

F

C

F

F

F

F

F

F

F F

F

F

F

C
C

F

F

C

C

C
C

C
F

C

60' LT

+50.00 -Y11-

65' RT

+00.00 -L-

60' LT

+88.75 -Y11-

60' RT

+88.75 -Y11-

EXISTING R/W

60' RT

+40.00 -Y11-

EXISTING R/W

60' LT

+40.00 -Y11-

65' RT

+77.00 -L-

50' RT

+00.00 -Y11-

EXISTING R/W

50' RT

+00.00 -Y11-

EXISTING R/W

60' LT

+50.00 -Y11-

+
9
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G
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+
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E
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+
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5

+
7
5

E
N

D
 

F
E

N
C

E

+
3
5

B
E

G
 

F
E

N
C

E

ACCESS POINT

ACCESS POINT

BEG FENCE,

END FENCE

BEG FENCE

END FENCE

+75

END FENCE

+40.00 -L-

78' RT150' LT
100' LT

+00 -Y11-

100' LT

BEG FENCE

BEG FENCE

103' RT

+82.00 -L-

115' RT

+92.00 -L-
106.24' RT

+04.00 -L-

67' LT

+32.00 -Y11-

80' LT

+34.00 -Y11-

62' LT

+29.31 -Y11-

61' LT

+27.90 -Y11-
101' RT

116' RT

+10.00 -L-

101' RT

116' RT

+30.00 -L-

103' RT

116' RT

+31.00 -L-

103' RT

116' RT

+51.00 -L-

84' LT

+23.00 -Y11-

95' LT

+44.00 -Y11-

79' LT

+52.00 -Y11-

79' LT

+04.00 -Y11-

94' LT

+15.00 -Y11-

67' LT

+24.00 -Y11-

76' RT

+67.00 -Y11-

92' RT

+56.00 -Y11-

79' RT

+39.00 -Y11-
69' RT

+46.00 -Y11-

79' RT

+11.00 -Y11-

EXISTING R/W

118' LT

+28.00 -L-

65' RT

+46.03 -L-

EXISTING R/W

+98.00 -L-

END CA

BEG CA

END CA

BEG CA

B
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F
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N
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E
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E
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N
C

E

+
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65' RT

104' RT

+65.00 -L-

EXISTING R/W

118' LT

+08.00 -L-

EXISTING R/W
 90' LT
117' LT

+38.00 -L-

EXISTING R/W
 90' LT
117' LT

+61.00 -L-

87' LT

+54.00 -L-

+
9
5

+
7
0

EX R/W, 65' RT.

+69.75 -L-

EX R/W, 65' RT

+21.50 -L-

BEG C/A
END C/A

ACCESS POINT

ACCESS  POINT

ACCESS  POINT

101' RT

117' RT

+03.00 -L-

101' RT

117' RT

+26.15 -L-

64.38' LT

+58.81 -L-

82.73' LT

+54.71 -L-

83.79' LT

+59.60 -L-

113.05' LT

+52.97 -L-
117.47' LT

+72.47 -L-

88.70' LT

+79 -L-

90' LT

+85.00 -L-

64.31' LT

+89.57 -L-75' LT

+56.44 -L-

B
E

G
 

F
E

N
C

E
+

8
0

EXISTING R/W

+07.00 -L-

75' LT

+99.70 -L-

140' LT

+45.00 -L-

EXISTING R/W

90' LT

+46.03 -L-

+
3
0

+
2
0

ACCESS  POINT

(NO CLAIM)

(NO CLAIM)

(NO CLAIM)

+00 -L-

101' RT

+79.37 -L-

101' RT

+31.13 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
3.0
2

.0
2
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.01.01

.00

.01
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.03.01

SUPER

EXIST

.01 .02
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PROP US401

2038  ADT

2018  ADT

10,483
15,091

904

10,457
14,978

778

SR 1103 FLAT ROCK CHURCH RD

4,009

1,335

2,870

1,487

6,704

2,117

1,252

4,435

1,039

2,443

355

360
365

2
0

15

-L- PC Sta.  366+46.03

-Y11- PC Sta.  20+74.17

-Y11- PT Sta.  20+88.22

-Y11- PT Sta.  18+58.74

-Y11- PT Sta.  14+88.75

-Y11- PC Sta.  14+39.60

-Y11- PC Sta.  17+33.51

+
3
6
.0

6

37'
INC

-L- POT STA 358+85.76=

-Y11- POT STA 17+50.4615
0
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L
L
 
L
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+50 -Y11-

 SEE SHEET NO. 41 FOR -L- PROFILE

 SEE SHEET NO. 45 FOR -Y11- PROFILE

100'R

100'R

100'R

100'R

2'R

2'R

25'R25'R 20'

60'
20'

20'

20'

3
6
'

END CONST

BEGIN CONST

-Y11- STA 22+50.00

5
0
0
' 
F
U

L
L
 
L
A

N
E

+25.00
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C
.

2
5
'

+
6
7
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2
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L
-

+
9
0
.6

2
-
L
-

2
5
'R

2
5
'R

+00.00
-Y11-

+04.66

  -Y11-

+50.00
-Y11-

+33.36

-Y11-

    WELL.
DO NOT DISTURB

60'

-L-

150' TAPER

3
7
.4

6
'

5
1.4

0
'

-L-

+
0
2
.8

2

150' TAPER

5
1.3

3
'

+50 -Y11-

26.19'

26'

150' TAPER

2
4
'

3
6
'

+
16
.0

0

3
6
'

150' TAPER

+
6
0
.0

0

-Y11- STA 12+40.00

DETAIL AND DIMENSIONS
SEE SHEET NO. 2B-9 FOR INTERSECTION

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

UST

UST

TANK BED W/ 5 FOOT BUFFER

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

SE = SEE PLANS SE = SEE PLANS SE = SEE PLANS

-
Y
11
-

D

R = 2,000.00'

L = 49.15'

T = 24.58'

PI Sta 17+96.15
D

L = 125.23'

T = 62.64'

R = 2,000.00'

PI Sta 20+81.20

D

L = 14.05'

T = 7.03'

R = 500.00'

PI Sta 14+64.17

-Y11-

-
Y
11
-

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018
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BM #65
HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

180

177

170

171

172

173
174

175

176

178
179

SHIRLEY G. MARSHALL

DB 1494 PG 515

DB 1860 PG 33

DB 1995 PG 524

HAZEL H. COOPER
JOHN P. COOPER

PB 5 PG 110
DB 1001 PG 713

PB 2002 PG 373
DB 623 PG 272

SHIRLEY G. MARSHALL

PB 2002 PG 373
DB 669 PG 146

RASHA AL-AMARI
AHMAD AL-AMARI

PB 2003 PG 380
DB 1380 PG 899

W. MAURICE HILL, III

PB 2000 PG 21
DB 1167 PG 284

DB 727 PG 592

 FAMILY TRUST
THE WILLIAMS

DB 1380 PG 779

PB 2008 PG 90
DB 669 PG 492

HARRIS
JOHN L

158

PB 2008 PG 90

DB 1904 PG 354

FARM LLC

LLOYD CARROLL

158

PB 2008 PG 90

DB 1904 PG 354

FARM LLC

LLOYD CARROLL

SHIRLEY G. MARSHALL

CAROLYN R. MARIN

LLOYD CARROLL FARMS, INC.

GENE GEORGE AND SUSAN GEORGE
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FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

TB 2GI

SEE DETAIL F
SPECIAL LATERAL 'V' DITCH

15"

15"

GRADE TO DRAIN

18" RCP
REMOVE HW &

REMOVE

REMOVE

REMOVE

REMOVE
REMOVE

REMOVE PIPE

15" RCP-V 

12"

15
"
 
R
C

P
-
V
 

CB

CB

2GI

GRADE TO DRAIN

15"

GRADE TO DRAIN

2GI

2805

2807

2806

2804

2803

2813

2811

2810

2819
2820

28182814

2801

2802

WITH FLOWABLE FILL
PLUG & FILL PIPE FULL
REMOVE HEADWALL

CB

2808

2809

TB 2GI
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"
 
R
C

P
-
V
 

15" RCP-V 

18
" 

C
S
P

2816

2815

2817

CB

15" CSP

CB
15" RCP-V 

2822

REMOVE

SEE DETAIL BU

SPECIAL BACK OF CURB DITCH

SEE DETAIL BU

SPECIAL BACK OF CURB DITCH

P

P

 GEOTEXTILE = 5 SY
1 TON

CL B RIP RAP

3 TONS
CL B RIP RAP

 GEOTEXTILE = 10 SY CL B RIP RAP = 2 TONS

CL B RIP RAP = 2 TONS

 GEOTEXTILE = 7 SY

 GEOTEXTILE = 7 SY
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"

15" 

2823
REMOVE

R
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P
-
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24" RCP-V
24"
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CB
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15" RCP-V 

5 TONS
CL B RIP RAP

 GEOTEXTILE = 14 SY
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CB

SEE DETAIL BT
DDE = 2 CY
STANDARD BASE DITCH

F

F
F

F

F

C

C

C

F

C C

F
F

C

F

C

F

C

F
F

C F

F

C

F

C

C
EXISTING R/W

65' RT

+75.00 -L-

+
2
0

E
N

D
 

F
E

N
C

E

+
8
0

B
E

G
 

F
E

N
C

E

+
5
5

E
N

D
 

F
E

N
C

E

+
15

B
E

G
 

F
E

N
C

E

E
N

D
 

F
E

N
C

E
+

8
7

B
E

G
 

F
E

N
C

E
+

8
5

E
N

D
 

F
E

N
C

E
+

2
5

B
E

G
 

F
E

N
C

E
+

8
5

+
2
5

E
N

D
 

F
E

N
C

E +
4
7

+
6
0

E
N

D
 

F
E

N
C

E
+

3
5

B
E

G
 

F
E

N
C

E
+

2
0

B
E

G
 

F
E

N
C

E
+

9
5

E
N

D
 

F
E

N
C

E
+

7
5

ACCESS POINT

ACCESS POINT

ACCESS POINT

ACCESS POINT

ACCESS POINT

+
4
0

E
N

D
 

F
E
N

C
E

ACCESS POINT

+
4
0

B
E
G
 

F
E
N

C
E

65' RT

+00 -L-

E
N

D
 

F
E

N
C

E
+

7
5

+75.00 -L-

+56.00 -L-

+89.00 -L-

+69.00 -L-

117' RT
87' RT

87' RT
116' RT

+96.00 -L-

87' RT

+65.00 -L-

87' RT

117' RT

116' RT 87' RT

87' RT

+52.00 -L-

87' RT

+81.00 -L-

87' RT

80' RT
65' RT

80' RT
65' RT

80' RT
65' RT

80' RT
65' RT

115' LT

131' LT

+64.00 -L-

115' LT

131' LT

+87.00 -L-

112' LT

127' LT

+80.00 -L-

112' LT

127' LT

+01.00 -L-

E
N

D
 

C
A

E
N

D
 

C
A

65' RT

+36.40 -L-

BEG FULL C/A

EXISTING R/W

+85.00 -L-

END FULL C/A

EXISTING R/W

+50.00 -L-

END FULL C/A

65' RT

+15.00 -L-

80' RT

65' RT

+50.00 -L-

ACCESS POINT ACCESS POINT

+
15

E
N

D
 

F
E

N
C

E

+
7
5

B
E

G
 

F
E

N
C

E

ACCESS POINT

FLAG POLE

DO NOT DISTURB

EXISTING R/W

+19.22 -L-

96.53' RT

+25.26 -L-
127.94' RT

+37.81 -L-

132.31' RT

+92.27 -L-

102.44' LT

+31.15 -L-

117.68' LT

+34.16 -L-

113.85' LT

+53.79 -L-

97.59' LT

+50.57 -L-

+92.97 -L-

65' RT

163.03' RT

+73.60 -L-

163.95' RT

+78.39 -L-

193.38' RT

+72.57 -L-

197.26' RT

+92.20 -L-

167.83' RT

+98.01 -L-
168.84' RT

+03.04 -L-

65' RT

+23.55 -L-

(NO CLAIM)

(NO CLAIM)

BEG FULL C/A

126.19' RT

+85.00 -L-

65.00' RT

+12.22 -L-

65.00' RT

+74.76 -L-

ACCESS 
POI

NT

125' LT

141' LT

+30.00 -L-

125' LT

141' LT

+50.00 -L-

EXISTING R/W

+07.00 -L-

85' RT

+50.00 -L-

86' RT

+80.29 -L-

E
N

D
 

F
E
N

C
E

+
6
5

B
E
G
 

F
E
N

C
E

+
2
5

125' LT

96' LT

+40.00 -L-

125' LT

97' LT

+00.00 -L-

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

WW FENCE
PROP. 47" 

.0
6

.0
5

.0
4

.0
3

.0
2

.0
1

.0
1

.0
2

.0
6

.0
5

.0
4

.0
3

.0
2

.0
2

.0
2

.0
2

.0
2

.0
2

.0
2

.0
2

.0
3

E
X
IS

T

.0
0

.0
1

.0
2

.0
1

.0
0.0
1

.0
2
.0

2

.0
2

.0
2

.0
2

.0
2

.0
2

2
4
'

2
0
'

2
4
'

8
.6
'

2
8
.4
'

17
'

2
' P

S
2
.5
' C

&
G

2' PS

2
0
.9
'

370 375
380

-L- PT Sta.  375+36.40

-L- PC Sta.  379+95.83

15
0
19

-DET1- PT Sta.  375+14.46
-DET1- PC Sta.  373+38.97

-DET1- PT Sta.  381+50.49

-DET1- POT Sta.  381+95.36

-L- POT Sta.  383+00.00

-L-

-DET1-

38'

INC

+
0
0
.0

7

38'

INC

+
5
0
.15

SEE SHEET NO. 41 & 42 FOR -L- PROFILE

55'R

34'R
2'R

100'R

20'R

50' Taper
20'

20'

20'

20'

20'

20'

END CONSTRUCTION

END TIP PROJECT R-2814C

-L- STA 381+40.55
+

4
0
.0

0

-
L
-

+
6
0
.0

0

-
L
-

30'R 30'R

20'

20'

15'R15'R

20'R
20'R

12'

20'

-L-

DRAINAGE DETAILS
SEE SHEET NO. 2D-1 THRU 2D-3 FOR

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI Sta 370+98.95

L = 890.37'

T = 452.92'

R = 1,970.00'

D

-L-

-DET1-

PI Sta 374+26.77
D

L = 175.49'

T = 87.80'

R = 1,946.50'

PI Sta 380+73.16

D

L = 154.66'

T = 77.33'

R = 6,480.00'

SE = SEE PLANS

SE = SEE PLANS SE = SEE PLANS

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

29R-2814C

340

410

400

390

380

24+00 25+00 26+00 27+00 28+00

350

360

370

380

390

400

410

420

430

350

360

370

380

390

400

410

420

430

440

-L-
36+00 37+00 38+0035+0034+0033+0030+00 31+00 32+0029+00

24+0023+0022+0021+0020+0019+0018+0017+0016+0015+0014+0013+0012+0011+0010+00

340

350

360

370

380

390

400

410

420

430

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
2
9
.d

g
n

1
1
:1

4
:1

6
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

 SEE SHEET NO. 4 FOR -L- PLAN VIEW

RIGHT DITCH

DITCH LEGEND

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

BEGIN CONSTRUCTION R-2814C

-L- STA. 9+40.85

DITCH LEGEND

RIGHT DITCH

(+) 3.3
962%

-
L
-
 

S
T

A
. 3

3
+
5
0
 

R
T

E
L
 
=
 
3
9
1.
6
5

-
L
-
 

S
T

A
. 3

5
+
6
2
 

R
T

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
9
8
.8

5

-L- STA.  33+18.85
BEGIN TIP PROJECT R-2814C

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

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

350

360

370

380

390

400

410

420

350

360

370

380

390

400

410

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

350

360

370

380

390

400

410

420

430

440

350

360

370

380

390

400

410

420

430

440

30R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
0
.d

g
n

1
1
:1

4
:2

6
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

V= 80 MPH

 SEE SHEET NO. 4 & 5 FOR -L- PLAN VIEW

P
I 
=
4
6
+
5
0
.0

0
0

E
l 
=
 
3
9
6
.7

0

(-) 1.5707%

-
L
-
 

S
T

A
. 4

3
+
5
0
 

R
T

E
L
 
=
 
3
9
6
.5

4

-
L
-
 

S
T

A
. 4

5
+
3
4
 

R
T

E
L
 
=
 
3
9
3
.6

5

-
L
-
 

S
T

A
. 5

0
+
0
0
 

R
T

E
L
 
=
 
4
0
1.
6
9

(+) 0.4960%

-
L
-
 

S
T

A
. 4

9
+
0
0
 

L
T

E
L
 
=
 
4
0
1.
9
8

-
L
-
 

S
T

A
. 4

7
+
5
0
 

L
T

E
L
 
=
 
4
0
0
.8

0

-
L
-
 

S
T

A
. 5

0
+
4
2
 

R
T

E
L
 
=
 
4
0
0
.3

4

-
L
-
 

S
T

A
. 5

0
+
0
0
 

L
T

E
L
 
=
 
4
0
1.
18

-
L
-
 

S
T

A
. 5

0
+
5
0
 

M
E

D

E
L
 
=
 
4
0
1.
6
2

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E
 

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E
 

-
L
-
 

S
T

A
. 5

2
+
0
0
 

R
T

BEGIN GRADE
-L- STA. 43+54.23

ELEV.= 404.48'

-
L
-
 

S
T

A
. 4

7
+
5
0
 

R
T

E
L
 
=
 
4
0
0
.4

5

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E
 

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E
 

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E
 

E
L
 
=
 
3
9
9
.3

6

E
N

D
 

S
P
. L

A
T
. G

R
A
S

S
 

S
W

A
L
E

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

(+) 0.7867%

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

(-) 0.6169%

(-) 0.4773%

DITCH LEGEND

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

(+) 3.
7500

%

(+) 2.629
3%

B
E

G
IN
 
S

P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E
 

w
P

S
R

M

E
N

D
 

S
P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E
 

w
P

S
R

M

PI = 47+86.82

EL = 405.85'

(+)0.3167% (-)0.3058%

VC = 500'
K = 803

UNDERCUT

G
R

A
S

S
E

D
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

K = 164

V= 65 MPH

V= 60 MPH

 SEE SHEET NO. 5 & 6 FOR -L- PLAN VIEW

(-) 0.6169%

P
I 
=
5
3

+
5
0
.0

0
0

E
l 
=
 
3
9
8
.4

4

(-) 0.2973%

-
L
-
 

S
T

A
. 5

4
+
9
8
 

R
T

E
L
 
=
 
3
9
8
.0

0

(-) 1.0263%

P
I 
=
5
9
+
5
0
.0

0
0

E
l 
=
 
3
9
9
.5

3

(+) 0.3000%
(+) 2.46

67%

E
l 
=
 
3
9
9
.5

2
0

P
I 
=
5
4
+
9
0
.0

0
0

(+) 2.35
0%(-) 0.4773%

-
L
-
 

S
T

A
. 5

5
+
5
0
 

M
E

D

E
L
 
=
 
4
0
0
.9

3

-
L
-
 

S
T

A
. 6

1+
5
0
 

L
T

E
L
 
=
 
4
0
4
.5

3

P
I 
=
6
2

+
5
0
.0

0
0

E
l 
=
 
4
0
0
.5

3

(-) 4.0000%
(-) 0.9797%

(-) 2.5350%

P
I 
=
6
4
+
4
7
.0

0
0

E
l 
=
 
3
9
8
.6

0

(+) 0.2759%

-
L
-
 

S
T

A
. 5

2
+
0
0
 

R
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
E

D
 

S
W

A
L
E

-
L
-
 

S
T

A
. 5

7
+
0
0
 

L
T

E
L
 
=
 
4
0
1.
3
0 -

L
-
 

S
T

A
. 6

1+
0
0
 

L
T

E
L
 
=
 
4
0
3
.2

3

-
L
-
 

S
T

A
. 6

1+
5
0
 

R
T

E
L
 
=
 
4
0
1.
0
7

E
N

D
 

S
P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 6

3
+
5
0
 

R
T

E
L
 
=
 
3
9
6
.0

0

36" RCP 24" RCP

30" RCP

E
L
 
=
 
3
9
9
.3

6

B
E

G
IN
 
S

P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E
 

B
E

G
IN
 
S

P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E
 

B
E

G
IN
 
S

P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 5

6
+
5
0
 

L
T

E
L
 
=
 
4
0
1.
15

-
L
-
 

S
T

A
. 5

8
+
9
0
 

L
T

E
L
 
=
 
3
9
9
.3

5

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
E

D
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

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= 401.35  

= 28      

= 500(+)

= 50 

= 20      

= 400.80  

= 21      

= 400.85  

= 7.5    

30" PIPE @ -L- Sta. 64+47

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= 405.11  

= 37      

= 500(+)

= 50 

= 10      

= 400.97  

= 10      

= 400.97  

= 3.8    

24" PIPE @ -L- Sta. 58+90

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= 403.98  

= 80.00   

= 500

= 50 

= 37      

= 400.98  

= 40      

= 401.13  

= 17.4   

36" PIPE @ -L- Sta. 55+76

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

P
I 
=
5
5
+
7
6
.0

0
0

E
l 
=
 
3
9
8
.0

4

(-) 0.5444%
(+) 4

.1973
%

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
E

D
 

S
W

A
L
E

PI = 54+90.00

EL = 403.70'

(-)0.3058% (+)0.3047%

VC = 100'

PI = 62+12.00
EL = 405.90'

(+)0.3047% (-)1.3505%

VC = 270'

K = 163

RRS SET IN 18" PECAN TREE
EL. = 414.78'
-L- STA.  58+77.00  527' LT
BM #50

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

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

340

350

360

370

380

390

400

410

420

340

350

360

370

380

390

400

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

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

390

400

410

31R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
1
.d

g
n

1
1
:1

4
:3

6
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

V= 80 MPH

 SEE SHEET NO. 6 & 7 FOR -L- PLAN VIEW

(+)0.4884%

E
L
 
=
 
3
9
2
.3

0

-
L
-
 

S
T

A
. 7

0
+
0
0
 

M
E

D

E
L
 
=
 
3
9
2
.1
7

-
L
-
 

S
T

A
. 7

0
+
5
0
 

M
E

D

(-) 0.2600%
-

L
-
 

S
T

A
. 6

6
+
5
0
 

L
T

E
L
 
=
 
3
9
9
.1
6

E
l 
=
 
3
9
3
.0

0

(-) 3.6204%
(+) 0.8889%

-
L
-
 

S
T

A
. 6

7
+
5
0
 

L
T

E
L
 
=
 
3
9
7
.9

6

-
L
-
 

S
T

A
. 6

9
+
5
0
 

L
T

E
L
 
=
 
3
9
3
.5

6

(-) 3.0133%

P
I 
=
7
3

+
0
0
.0

0
0

E
l 
=
 
3
8
5
.5

2

(-) 2.0600%

P
I 
=
7
5
+
5
0
.0

0
0

E
l 
=
 
3
8
0
.3

7

(-) 1.2400%

-
L
-
 

S
T

A
. 7

7
+
3
7
 
L
T

E
L
 
=
 
3
8
0
.0

4

E
l 
=
 
3
7
9
.0

0

(+) 1.0722%

(+) 1.4516%

-
L
-
 

S
T

A
. 7

7
+
5
0
 

R
T

E
L
 
=
 
3
7
9
.5

9

-
L
-
 

S
T

A
. 7

3
+
5
0
 

L
T

E
L
 
=
 
3
8
6
.6

9

E
l 
=
 
3
8
5
.1
3

(-) 3.1200%

(-) 2.5542%

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

E
L
 
=
 
3
9
0
.0

4

-
L
-
 

S
T

A
. 7

1+
5
0
 

R
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
L
 
=
 
3
7
9
.7

5
-

L
-
 

S
T

A
. 7

6
+
0
0
 

R
T

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
7
8
.2

4

-
L
-
 

S
T

A
. 7

6
+
5
7
 

R
T

B
E

G
IN
 
S

P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. V
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 7

9
+
0
0
 

L
T

E
L
 
=
 
3
7
7
.1
1

(+) 0.2759%

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

-
L
-
 

S
T

A
. 6

8
+
8
7
 
L
T

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 7

4
+
0
0
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 7

6
+
4
0
 

L
T

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

E
L
 
 
=
 
3
8
2
.0

9

-
L
-
 

S
T

A
.7

7
+
0
0

M

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

E
L
 
 
=
 
3
8
1.
8
8

-
L
-
 

S
T

A
.7

6
+
5
7

M

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

P
I 
=
8
0
+
0
0
.0

0
0

E
l 
=
 
3
7
4
.7

8

(-) 2.3300%

B
E

G
IN
 

M
E

D
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

M
E

D
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

PI = 71+45.00
EL = 393.30'

(-)1.3505% (-)1.7416%

VC = 300'

K = 767

RRS SET IN 16" SWEET GUM TREE
EL. = 385.10'
-L- STA.  73+57.00  467' RT
BM #51

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

K = 181

V= 65 MPH

 SEE SHEET NO. 7 & 8 FOR -L- PLAN VIEW

E
L
 
=
 
3
6
2
.1
3

-
L
-
 

S
T

A
. 9

2
+
0
0
 

M
E

D

E
L
 
=
 
3
6
2
.5

9

-
L
-
 

S
T

A
. 8

9
+
9
5
 

M
E

D

(+) 0.3100%(-) 0.7333%

E
l 
=
 
3
6
1.
8
2

-
L
-
 

S
T

A
. 8

1+
0
0
 

L
T

E
L
 
=
 
3
7
3
.4

0

-
L
-
 

S
T

A
. 8

3
+
5
0
 

R
T

E
L
 
=
 
3
6
9
.0

3

-
L
-
 

S
T

A
. 8

5
+
6
4
 

R
T

E
L
 
=
 
3
6
4
.9

0

(-) 1.5400%

-
L
-
 

S
T

A
. 8

6
+
5
0
 

R
T

E
L
 
=
 
3
6
2
.6

2

-
L
-
 

S
T

A
. 8

7
+
0
0
 

R
T

E
L
 
=
 
3
6
1.
8
5

E
L
 
=
 
3
5
7
.8

6

-
L
-
 

S
T

A
. 8

7
+
5
0
 

L
T

E
L
 
=
 
3
6
1.
12

-
L
-
 

S
T

A
. 8

8
+
5
0
 

L
T

E
L
 
=
 
3
5
9
.8

6

(-) 1.9793%

E
l 
=
 
3
5
6
.9

9

(-) 1.2387%

-
L
-
 

S
T

A
. 9

3
+
3
7
 
L
T

E
L
 
=
 
3
5
1.
3
3

(-) 2.0000%

E
l 
=
 
3
5
5
.0

7

P
I 
=
9
1+

5
0
.0

0
0

-
L
-
 

S
T

A
. 8

9
+
0
0
 

R
T

E
L
 
=
 
3
5
9
.5

4

(-) 2.0421%

P
I 
=
8
9
+
9
5
.0

0

E
l 
=
 
3
5
7
.6

0

-
L
-
 

S
T

A
. 9

1+
0
0
 

R
T

E
L
 
=
 
3
5
9
.1
0

(+) 1.4286%

-
L
-
 

S
T

A
. 9

2
+
0
0
 

R
T

E
L
 
=
 
3
5
9
.5

5

(+) 0.4800%

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

30" RCP

P
I 
=
8
4
+
5
0
.0

0
0

E
l 
=
 
3
6
6
.3

3

(-) 2.7000%
(-) 1.2544%

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E B

E
G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 8

9
+
9
5
 

L
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= 363.85  

= 50.00   

= 500(+)

= 50 

= 23      

= 360.05  

= 24      

= 360.10  

= 8.7    

30" PIPE @ -L- Sta. 89+95

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

P
I 
=
9
1+

0
0
.0

0
0

(-) 1.3800%

P
I 
=
8
0
+
0
0
.0

0
0

E
l 
=
 
3
7
4
.7

8

P
I 
=
8
6
+
9
0
.0

0
0

E
l 
=
 
3
5
8
.8

6

(+) 1.7544% (+) 3
.7667

%
3
5
7
.8

6
-

L
-
 

S
T

A
. 8

6
+
3
3

T

PI = 89+25.00

EL = 362.30'

(-)1.7416% (+)0.4690%

VC = 400'

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

94+00 95+00 96+00 97+00 98+00 99+00 100+00 101+00 102+00 103+00 104+00 105+00 106+00 107+00 108+00

300

310

320

330

340

350

360

370

380

300

310

320

330

340

350

360

108+00 109+00 110+00 111+00 112+00 113+00 114+00 115+00 116+00 117+00 118+00 119+00 120+00 121+00 122+00

300

310

320

330

340

350

360

370

380

390

300

310

320

330

340

350

360

370

380

390

32R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
2
.d

g
n

1
1
:1

4
:4

6
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

K = 153

K = 137

V= 60 MPH

V= 60 MPH

(-) 3.8514%

E
l 
=
 
3
3
5
.0

7

(-) 4.0000%
(-) 4.6000%

E
l 
=
 
3
3
2
.7

7

E
l 
=
 
3
3
0
.2

3

(-) 1.6933% (-) 3.7167%

E
l 
=
 
3
3
4
.3

6

(-) 6.0000%

(-) 4.0000%

-
L
-
 

S
T

A
. 1
0
0
+
0
0
 

R
T

E
L
 
=
 
3
5
3
.7

6

-
L
-
 

S
T

A
. 1
0
2

+
7
6
 

R
T

E
L
 
=
 
3
4
3
.1
3

-
L
-
 

S
T

A
. 1
0
4
+
0
0
 

R
T

E
L
 
=
 
3
3
9
.0

7

-
L
-
 

S
T

A
. 1
0
7
+
6
0
 

R
T

E
L
 
=
 
3
2
8
.0

0

-
L
-
 

S
T

A
. 1
0
1+

5
0
 

L
T

E
L
 
=
 
3
4
3
.3

6

-
L
-
 

S
T

A
. 1
0
3

+
8
4
 
L
T

E
L
 
=
 
3
3
1.
0
0

 SEE SHEET NO. 8 & 9 FOR -L- PLAN VIEW

3 @ 12' X 11' RCBC

(-)0.2947%

-
L
-
 

S
T

A
. 9

4
+
5
0
 

R
T

E
L
 
=
 
3
6
0
.7

5

-
L
-
 

S
T

A
. 9

5
+
0
0
 

R
T

E
L
 
=
 
3
6
0
.6

0

(-) 0.3360%

-
L
-
 

S
T

A
. 9

7
+
5
0
 

R
T

E
L
 
=
 
3
5
9
.7

6

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

= 3100    

= 50 

= 334.6   

= 3500    

= 100

= 335.3   

= 5200    

= 500(-)

= 339.90  

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 1
0
5
+
0
0
 

R
T

E
N

D
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

B
E

G
IN
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
0
5
+
5
0
 

R
T

-
L
-
 

S
T

A
. 1
0
7
+
0
0
 

R
T

B
E

G
IN
 

L
A

T
. '

V
' 

D
IT

C
H

E
N

D
 

L
A

T
. '

V
' 

D
IT

C
H

B
E

G
IN
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
0
3

+
0
0
 

L
T

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

E
L
=
3
6
1.
2
8

E
L
=
3
6
0
.8

4

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 9

4
+
6
0
 

M
E

D

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 9

6
+
5
0
 

M
E

D

B
E

G
IN
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

E
N

D
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 1
0
7
+
5
0
 

R
T

E
L
 
=
 
3
2
8
.3

7

PI = 96+50.00

EL = 365.70'

(+)0.4690% (-)2.6737%

VC = 480'

PI = 106+00.00

EL = 340.30'

(-)2.6737% (-)0.3462%

VC = 320'

RRS SET IN 16" PINE TREE
EL. = 351.53'
-L- STA.  99+30.00  178' LT
BM #52

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 119+50.00

EL = 368.50'

VC = 812'
K = 157

K = 137

V= 60 MPH

V= 60 MPH

(+) 0.3600% (+) 
5.96

32%

(+) 3
.7100

%

(+) 2.43
70%

P
I 
=
12

0
+
5
0
.0

0
0

E
l 
=
 
3
5
9
.6

7

(+) 0.3000%

(+) 3.0
534%

-
L
-
 

S
T

A
. 1
11
+
10
 

R
T

E
L
 
=
 
3
3
1.
4
0 -

L
-
 

S
T

A
. 1
13

+
5
0
 

R
T

E
L
 
=
 
3
4
2
.9

1

-
L
-
 

S
T

A
. 1
14

+
5
0
 

R
T

E
L
 
=
 
3
4
6
.0

8

-
L
-
 

S
T

A
. 1
15

+
5
0
 

R
T

E
L
 
=
 
3
4
9
.7

9

-
L
-
 

S
T

A
. 1
2
1+

5
0
 

R
T

E
L
 
=
 
3
6
0
.6

4

-
L
-
 

S
T

A
. 1
10

+
0
0
 

L
T

E
L
 
=
 
3
2
9
.4

1

-
L
-
 

S
T

A
. 1
2
0
+
0
0
 

L
T

E
L
 
=
 
3
5
9
.5

2

E
L
 
=
 
3
6
0
.8

7

 SEE SHEET NO. 9 & 10 FOR -L- PLAN VIEW

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
l 
=
 
3
3
1.
5
8

-
L
-
 

S
T

A
. 1
11
+
6
0
 

R
T

B
E

G
IN
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 1
13

+
5
0
 

R
T

E
L
 
=
 
3
4
2
.9

1

E
N

D
 

L
A

T
E

R
A

L
 
'V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. L

A
T

E
R

A
L
 
'V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T

E
R

A
L
 
'V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
10

+
7
2
 

L
T

E
L
 
=
 
3
3
1.
16

E
N

D
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

P
I 
=
11
2

+
7
0
.0

0
0

E
l 
=
 
3
3
5
.9

9

(+) 4
.0000

%

-
L
-
 

S
T

A
. 1
14

+
5
0
 

L
T

E
L
 
=
 
3
4
3
.1
9

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
2
0
+
8
9
.3

0
 

L
T

(-) 0.5725%PI = 112+00.00
EL = 338.22'

(-)0.3462% (+)4.
0369

%

VC = 600'

(+)4.
0369

% (-)1.1538%

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

122+00 123+00 124+00 125+00 126+00 127+00 128+00 129+00 130+00 131+00 132+00 133+00 134+00 135+00 136+00

310

320

330

340

350

360

370

380

390

400

310

320

330

340

350

360

370

136+00 137+00 138+00 139+00 140+00 141+00 142+00 143+00 144+00 145+00 146+00 147+00 148+00 149+00 150+00

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

390

400

410

33R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
3
.d

g
n

1
1
:1

4
:5

5
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 126+00.00

EL = 361.00'

VC = 180'

K = 335

V= 80 MPH

(-) 0.5725%

(+) 4
.0000

%
(-) 0.4000%

(-) 3.9429%

P
I 
=
12

4
+
5
0
.0

0
0

E
l 
=
 
3
6
2
.1
0
0

(-) 0.7800%
(-) 1.0360%

(-) 0.2642%

P
I 
=
12

7
+
0
0
.0

0
0

E
l 
=
 
3
5
4
.4

1

P
I 
=
13

6
+
0
0
.0

0
0

E
l 
=
 
3
4
8
.3

0

(-) 1.6250%

-
L
-
 

S
T

A
. 1
2
4
+
19
 

R
T

E
L
 
=
 
3
5
9
.1
0

-
L
-
 

S
T

A
. 1
2
8
+
5
0
 

R
T

E
L
 
=
 
3
5
0
.5

3

-
L
-
 

S
T

A
. 1
3
1+

5
0
 

R
T

E
L
 
=
 
3
5
3
.7

3

-
L
-
 

S
T

A
. 1
3
3

+
0
0
 

R
T

E
L
 
=
 
3
5
2
.7

2

-
L
-
 

S
T

A
. 1
3
4
+
7
5
 

R
T

E
L
 
=
 
3
4
5
.8

2

-
L
-
 

S
T

A
. 1
2
4
+
5
0
 

L
T

E
L
 
=
 
3
5
8
.7

1

E
L
 
=
 
3
6
3
.2

7

-
L
-
 

S
T

A
. 1
2
3

+
0
0
 

M
E

D

E
L
 
=
 
3
5
9
.5

1

-
L
-
 

S
T

A
. 1
2
7
+
0
0
 

M
E

D

E
L
 
=
 
3
5
3
.8

8

-
L
-
 

S
T

A
. 1
3
5
+
0
0
 

M
E

D

(+) 0.3000%

 SEE SHEET NO. 10 & 11 FOR -L- PLAN VIEW

E
l 
=
 
3
5
4
.0

5

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
l 
=
 
3
5
4
.8

0

E
l 
=
 
3
5
4
.5

3

-
L
-
 

S
T

A
. 1
2
9
+
5
0
 

R
T

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

P
I 
=
13

2
+
0
0
.0

0
030" RCP

24" RCP

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

(-) 2.0704%

P
I 
=
12

7
+
0
0
.0

0
0

E
l 
=
 
3
5
4
.4

1

(+) 0.2973% (+) 0.9800%

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

(-) 1.8300%

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

P
I 
=
12

6
+
6
3
.0

0
0

E
l 
=
 
3
5
4
.3

0

P
I 
=
12

8
+
5
0
.0

0
0

E
l 
=
 
3
5
5
.8

8

-
L
-
 

S
T

A
. 1
2
9
+
5
0
 

L
T

E
l 
=
 
3
4
9
.9

3

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
3
5
+
0
0
 

L
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= 356.71  

= 20.00   

= 200(+)

= 50 

= 18      

= 356.45  

= 19      

= 356.57  

= 5.6    

24" PIPE @ -L- Sta. 129+50
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= 356.90

= 31

= 100

= 50 

= 29      

= 356.78  

= 31      

= 356.91  

= 7.4    

30" PIPE @ -L- Sta. 126+59

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
 
'V
' 

D
IT

C
H

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

(-)1.1538% (-)0.6158%

P
I 
=
12

3
+
0
0
.0

0
0

E
l 
=
 
3
6
0
.9

9

(-) 1.2400% (-) 2.4000%

-
L
-
 

S
T

A
. 1
2
2

+
5
0
 

L
T

E
L
 
=
 
3
6
1.
6
1

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

-
L
-
 

S
T

A
. 1
2
3

+
5
0
 

L
T

E
L
 
=
 
3
5
9
.7

9

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 138+00.00
EL = 353.61'

VC = 220'

K = 141

PI = 143+50.00

EL = 358.80'

VC = 300'

K = 152

PI = 150+00.00
EL = 377.80'

VC = 530'
K = 153

V= 60 MPH

V= 60 MPH

V= 60 MPH

P
I 
=
13

7
+
3
5
.0

0
0

E
l 
=
 
3
4
7
.3

0

(+) 1.4000%
(+) 2.63

48%

P
I 
=
14

0
+
6
4
.0

0

E
l 
=
 
3
5
0
.5

5

(-) 1.5156%

(+) 1.6935%

P
I 
=
14

7
+
5
0
.0

0
0

E
l 
=
 
3
6
4
.9

0

(+) 1.3400%
(+) 4

.200
0%

(-) 0.2642% (+) 0.6944%
(+) 0.6944%

(-) 1.7222%

P
I 
=
14

0
+
6
4
.0

0
0

E
l 
=
 
3
4
8
.5

8

(+) 1.1765%
(+) 3.

5173%

-
L
-
 

S
T

A
. 1
3
7
+
2
5
 

R
T

E
L
 
=
 
3
4
7
.1
6

-
L
-
 

S
T

A
. 1
3
8
+
5
0
 

R
T

E
L
 
=
 
3
5
0
.3

3

-
L
-
 

S
T

A
. 1
4
0
+
0
0
 

R
T

E
L
 
=
 
3
5
1.
5
2

E
L
 
=
 
3
5
3
.7

0

-
L
-
 

S
T

A
. 1
4
2

+
5
0
 

R
T

E
L
 
=
 
3
6
3
.5

6

-
L
-
 

S
T

A
. 1
4
6
+
5
0
 

R
T

-
L
-
 

S
T

A
. 1
4
8
+
5
0
 

R
T

E
L
 
=
 
3
6
9
.1
0

E
L
 
=
 
3
5
3
.1
8

-
L
-
 

S
T

A
. 1
3
7
+
6
5
 

M
E

D

E
L
 
=
 
3
5
3
.2

8

-
L
-
 

S
T

A
. 1
3
7
+
7
7
 

M
E

D

 SEE SHEET NO. 11 & 12 FOR -L- PLAN VIEW

-
L
-
 

S
T

A
. 1
3
6
+
9
0
 

L
T

E
L
 
=
 
3
4
6
.7

5

E
L
 
=
 
3
4
8
.0

0

-
L
-
 

S
T

A
. 1
4
0
+
15
 

L
T

-
L
-
 

S
T

A
. 1
4
2

+
0
0
 

L
T

E
L
 
=
 
3
5
3
.3

6

E
N

D
 

F
A

L
S

E
 

C
U

T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
5
5
.8

7

-
L
-
 

S
T

A
. 1
4
1+

5
0
 

M
E

D

1@ 12' X 7' 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

= 550     

= 50 

= 351.7   

= 650     

= 100

= 353.0   

= 850     

= 100++/500-

= 354.3   

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

P
I 
=
13

6
+
0
0
.0

0
0

E
l 
=
 
3
4
8
.3

0

-
L
-
 

S
T

A
. 1
3
6
+
5
0
 

L
T

E
L
 
=
 
3
4
7
.4

4

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

B
E

G
IN
 
F

A
L
S

E
 

C
U

T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

(-)0.6158% (+)0.9436%

(+)0.9436% (+)2.92
31%

(+)2.92
31%

RRS SET IN 14" GUM TREE
EL. = 372.67'
-L- STA.  147+91.00  633' LT
BM #54

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

150+00 151+00 152+00 153+00 154+00 155+00 156+00 157+00 158+00 159+00 160+00 161+00 162+00 163+00 164+00

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

164+00 165+00 166+00 167+00 168+00 169+00 170+00 171+00 172+00 173+00 174+00 175+00 176+00 177+00 178+00

330

340

350

360

370

380

390

400

410

420

330

340

350

360

370

380

390

400

410

420

34R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
4
.d

g
n

1
1
:1

5
:0

5
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

EL = 377.80'

VC = 530'
K = 153

PI = 150+00.00

V= 60 MPH

E
l 
=
 
3
6
7
.0

0

(-) 2.0000%
(+) 

5.25
71%

P
I 
=
16

1+
6
9
.0

0
0

E
l 
=
 
3
6
5
.2

0

(-) 1.6438%
(+) 0.6173%

P
I 
=
15

5
+
3
2
.0

0
0

E
l 
=
 
3
7
0
.6

0
0

(-) 0.4255% (+) 0.4661%
(+) 0.3000%

P
I 
=
15

5
+
3
3
.0

0
0

E
l 
=
 
3
6
9
.6

5

(-) 1.0547%

(+) 0.2985%

E
l 
=
 
3
6
6
.9

0

(-) 1.0075% (+) 0.3689%
(-) 0.9091%

-
L
-
 

S
T

A
. 1
5
3

+
5
0
 

R
T

E
L
 
=
 
3
7
0
.6

0

-
L
-
 

S
T

A
. 1
5
6
+
0
0
 

R
T

E
L
 
=
 
3
7
0
.6

8

-
L
-
 

S
T

A
. 1
5
9
+
5
0
 

R
T

E
L
 
=
 
3
6
8
.8

0

-
L
-
 

S
T

A
. 1
6
2

+
5
0
 

R
T

E
L
 
=
 
3
6
5
.7

0

-
L
-
 

S
T

A
. 1
5
3

+
5
0
 

L
T

E
L
 
=
 
3
7
2
.3

5

E
L
 
=
 
3
6
7
.3

5

-
L
-
 

S
T

A
. 1
6
2

+
8
5
 

L
T

E
L
 
=
 
3
6
6
.4

-
L
-
 

S
T

A
. 1
6
3

+
4
0
 

L
T

 SEE SHEET NO. 12 & 13 FOR -L- PLAN VIEW

E
L
 
=
 
3
6
9
.6

0
-

L
-
 

S
T

A
. 1
5
8
+
9
5
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
5
4
+
0
5
 

L
T

E
L
 
=
 
3
7
1.
0
0

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
7
0
.6

5

-
L
-
 

S
T

A
. 1
5
8
+
6
8
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
.  

C
U

T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
7
1.
9
0

-
L
-
 

S
T

A
. 1
5
2

+
0
3
 

L
T

E
L
 
=
 
3
7
1.
8
0

-
L
-
 

S
T

A
. 1
5
2

+
5
0
 

M
E

D

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
7
1.
15

-
L
-
 

S
T

A
. 1
5
6
+
5
0
 

M
E

D

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

24" RCP

B
E

G
IN
 
S

P
. L

A
T

E
R

A
L
 
'V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T

E
R

A
L
 
'V
' 

D
IT

C
H

-
L
-
 

S
T

A
. =
 
15

5
+
3
0
 

R
T

-
L
-
 

S
T

A
. 1
6
1+

6
3
 

L
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= 369.20  

= 14      

= 10 

= 50 

= 17      

= 369.22  

= 18      

= 369.32  

= 6.0    

24" PIPE @ -L- Sta. 161+71

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

(-)0.5400%

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 165+00.00
EL = 369.70'

K = 141

V= 60 MPH

(+) 2.000
0%

P
I 
=
17

1+
0
0
.0

0
0

E
l 
=
 
3
7
0
.2

0

(+) 1.2121%
(+) 1.7500%

P
I 
=
17

6
+
5
0
.0

0
0

E
l 
=
 
3
7
5
.0

0

(-) 0.6154%

(+) 1.1556%

P
I 
=
16

4
+
5
0
.0

0
0

E
l 
=
 
3
6
5
.4

0

(-) 0.4058%

E
l 
=
 
3
7
4
.4

0

(+) 0.7353%

(+) 2.28
57%

-
L
-
 

S
T

A
. 1
6
8
+
5
0
 

R
T

E
L
 
=
 
3
6
5
.4

0

E
L
 
=
 
3
6
6
.4

0

-
L
-
 

S
T

A
. 1
6
9
+
0
0
 

R
T

-
L
-
 

S
T

A
. 1
6
9
+
6
8
 

R
T

E
L
 
=
 
3
6
8
.6

0

-
L
-
 

S
T

A
. 1
7
3

+
0
0
 

R
T

E
L
 
=
 
3
7
3
.7

0

-
L
-
 

S
T

A
. 1
7
5
+
2
0
 

R
T

E
L
 
=
 
3
7
5
.8

0

E
L
 
=
 
3
6
4
.0

0

-
L
-
 

S
T

A
. 1
6
7
+
9
5
 

L
T

-
L
-
 

S
T

A
. 1
7
4
+
5
0
 

L
T

E
L
 
=
 
3
7
3
.1
5

 SEE SHEET NO. 13 & 14 FOR -L- PLAN VIEW

E
N

D
 

S
P
. L

A
T
. G

R
A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. G

R
A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
7
6
+
2
0
 

L
T

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

2 @ 7' X 7' 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

= 500     

= 50 

= 368.0   

= 600     

= 100

= 368.7   

= 750     

= 100(+)

= 370.1   

30" RCP

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 1
6
7
+
2
5
 

L
T

E
L
 
=
 
3
6
4
.2

8

E
N

D
 

L
A

T
. '

V
' 

D
IT

C
H

(-) 0.9091%

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

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= 377.19  

= 20      

= 50 

= 50 

= 20      

= 377.19  

= 21      

= 377.27  

= 7.4    

30" PIPE @ -L- Sta. 176+38

(-)0.5400% (+)1.0158%

VC = 220'

RRS SET IN 14" PINE TREE
EL. = 383.18'
-L- STA.  170+93.00  366' RT
BM #55

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

178+00 179+00 180+00 181+00 182+00 183+00 184+00 185+00 186+00 187+00 188+00 189+00 190+00 191+00 192+00

350

360

370

380

390

400

410

420

430

440

350

360

370

380

390

400

410

192+00 193+00 194+00 195+00 196+00 197+00 198+00 199+00 200+00 201+00 202+00 203+00 204+00 205+00 206+00

370

380

390

400

410

420

430

440

450

460

370

380

390

400

410

420

430

440

450

460

35R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
5
.d

g
n

1
1
:1

5
:1

5
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 184+00.00
EL = 389.00'
K = 138

V= 60 MPH

P
I 
=
18

1+
0
0
.0

0
0

E
l 
=
 
3
8
0
.2

0

(+) 1.1556%

(+) 2.106
7%

P
I 
=
18

7
+
6
6
.0

0
0

E
l 
=
 
3
9
3
.3

0

(+) 2.8
704%

P
I 
=
18

8
+
5
6
.0

0
0

E
l 
=
 
3
9
6
.0

0

(+) 3.0
000%

(+) 2.9
703%

E
l 
=
 
3
9
9
.0

0

(+) 0.7937%

P
I 
=
19

0
+
2
0
.0

0
0

E
l 
=
 
3
9
9
.5

0

(+) 3.
2990%

P
I 
=
17

9
+
0
0
.0

0
0

E
l 
=
 
3
8
0
.8

0

(+) 2.28
57%

(+) 1.1600%

P
I 
=
18

1+
5
0
.0

0
0

E
l 
=
 
3
8
3
.7

0

(+) 0.3000%

P
I 
=
18

3
+
5
0
.0

0
0

E
l 
=
 
3
8
4
.3

0

(+) 1.8000
%

P
I 
=
18

4
+
5
0
.0

0
0

E
l 
=
 
3
8
6
.1
0

(+) 0.7143%

E
l 
=
 
3
8
6
.6

0

(+) 2.50
00%

P
I 
=
18

8
+
0
0
.0

0
0

E
l 
=
 
3
9
3
.6

0

(+) 3
.8000

%

P
I 
=
18

9
+
0
0
.0

0
0

E
l 
=
 
3
9
7
.4

0

(+) 1.7000%

(+) 4
.0000

%

-
L
-
 

S
T

A
. 1
8
2

+
5
0
 

R
T

E
L
 
=
 
3
8
3
.3

6

-
L
-
 

S
T

A
. 1
8
5
+
5
0
 

R
T

E
L
 
=
 
3
8
7
.1
0

-
L
-
 

S
T

A
. 1
9
1+

5
0
 

L
T

E
L
 
=
 
4
0
5
.1
0

 SEE SHEET NO. 14 & 15 FOR -L- PLAN VIEW

-
L
-
 

S
T

A
. 1
9
0
+
0
0
 

L
T

E
l 
=
 
3
9
9
.1
0

E
N

D
 

S
P
. L

A
T
 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
8
5
+
2
0
 

L
T

-
L
-
 

S
T

A
. 1
8
9
+
5
7
.0

0
 

R
T

18" RCP

18" RCP

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
7
8
+
5
0
 

R
T

E
L
 
=
 
3
7
7
.3

1

B
E

G
IN
 
F

A
L
S

E
 

C
U

T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
8
1+

5
0
 

R
T

E
L
 
=
 
3
8
1.
2
5

E
N

D
 

F
A

L
S

E
 

C
U

T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
8
9
+
17
 

R
T

E
L
 
=
 
3
8
7
.1
0

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
7
9
+
8
4
 
L
T

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
l 
=
 
3
8
1.
7
7

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 1
8
9
+
4
0
 

L
T

E
l 
=
 
3
9
8
.0

8

B
E

G
IN
 
S

P
. L

A
T
 
'V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
 
'V
' 

D
IT

C
H

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= 400.4   

= 6.1     

= 50 

= 50 

= 6.1     

= 400.42  

= 6.5     

= 400.52  

= 1.4    

18" PIPE @ -L- Sta. 189+43

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= 388.4   

= 5       

= 50 

= 50 

= 5       

= 388.39  

= 6       

= 388.45  

= 1.47   

18" PIPE @ -L- Sta. 185+41

(+)1.0158% (+)2.89
47%

VC = 260'

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 193+50.00
EL = 416.50'

K = 204

V= 65 MPH

P
I 
=
19

2
+
14
.0

0
0

E
l 
=
 
4
0
5
.9

0

(+) 3
.6765

%

(+) 0.4545%
(+) 0.7547%

P
I 
=
2
0
1+

0
0
.0

0
0

E
l 
=
 
4
11
.5

0

(+) 3
.8000

% (+) 2.50
00%

P
I 
=
2
0
6
+
0
0
.0

0
0

E
l 
=
 
4
17
.7

0
0

(-) 0.3000%

E
l 
=
 
4
12
.0

0

(-) 0.5949%

P
I 
=
2
0
0
+
0
0
.0

0
0

E
l 
=
 
4
12
.7

0

(+) 0.7216%

P
I 
=
2
0
1+

0
0
.0

0
0

E
l 
=
 
4
14
.7

0

(+) 2.000
0%

(+) 1.2000%

P
I 
=
2
0
4
+
0
0
.0

0
0

E
l 
=
 
4
16
.1
0

(-) 0.4000%
(-) 1.8000%

P
I 
=
2
0
6
+
0
0
.0

0
0

E
l 
=
 
4
12
.5

0

-
L
-
 

S
T

A
. 1
9
3

+
5
0
 

R
T

E
L
 
=
 
4
10
.9

0

-
L
-
 

S
T

A
. 1
9
9
+
11
 R

T

E
L
 
=
 
4
0
8
.5

0

E
L
 
=
 
4
0
8
.8

0

E
L
 
=
 
4
0
9
.2

0

E
L
 
=
 
4
14
.0

0
-

L
-
 

S
T

A
. 2

0
2

+
0
0
 

R
T

-
L
-
 

S
T

A
. 1
9
5
+
5
0
 

L
T

E
L
 
=
 
4
14
.1
0

-
L
-
 

S
T

A
. 2

0
2

+
0
0
 

L
T

E
L
 
=
 
4
15
.9

0

E
L
 
=
 
4
16
.7

0

-
L
-
 

S
T

A
. 2

0
2

+
5
0
 

L
T

-
L
-
 

S
T

A
. 1
9
7
+
0
0
 

M
E

D

E
L
 
=
 
4
15
.1
0

-
L
-
 

S
T

A
. 2

0
1+

5
0
 

M
E

D

E
L
 
=
 
4
17
.0

0
0

(-) 0.2956%
(+) 1.0121%

E
L
 
=
 
4
14
.5

0

 SEE SHEET NO. 15 & 16 FOR -L- PLAN VIEW

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

M
E

D
. G

R
A
S

S
 

S
W

A
L
E

E
N

D
 

M
E

D
. G

R
A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

M
E

D
. G

R
A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
. 2

0
0
+
5
0
 

R
T

E
L
 
=
 
4
0
9
.6

0

-
L
-
 

S
T

A
. 1
9
9
+
0
3
 

L
T

-
L
-
 

S
T

A
. 2

0
4
+
0
0
 

M
E

D

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

P
I 
=
19

9
+
7
7
.0

0
0

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. G

R
A
S

S
 
'V
' 
S

W
A

L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

24" PIPE

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

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= 416.70  

= 41      

= 500(+)

= 50 

= 22      

= 414.88  

= 24      

= 415.00  

= 14.9   

30" PIPE @ -L- Sta. 206+00

30" RCP

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
4
13
.4

0

-
L
-
 

S
T

A
. 2

0
5
+
5
0
 

L
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= 414.40  

= 18      

= 50 

= 50 

= 18      

= 414.40  

= 19      

= 414.52  

= 6.8    

24" PIPE @ -L- Sta. 199+03

P
I 
=
19

9
+
0
3
.0

0
0

E
L
 
=
 
4
18
.3

0

(+) 4
.260

0%

-
L
-
 

S
T

A
. 1
9
3

+
0
0
 

L
T

E
L
 
=
 
4
11
.4

9

E
N

D
 

S
P
. L

A
T
 
'V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
.  
19

9
+
9
7
 

R
T

(+)2.89
47% (+)0.4483%

VC = 500'

RRS SET IN 14" PINE TREE
EL. = 410.74'
-L- STA.  193+13.00  272' RT
BM #56

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

206+00 207+00 208+00 209+00 210+00 211+00 212+00 213+00 214+00 215+00 216+00 217+00 218+00 219+00 220+00

360

370

380

390

400

410

420

430

440

450

360

370

380

390

400

410

420

220+00 221+00 222+00 223+00 224+00 225+00 226+00 227+00 228+00 229+00 230+00 231+00 232+00 233+00 234+00

340

350

360

370

380

390

400

410

420

430

340

350

360

370

380

390

400

410

420

430

36R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
6
.d

g
n

1
1
:1

5
:2

5
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 208+00.00
EL = 423.00'

VC = 500'
K = 241

V= 65 MPH

P
I 
=
2
11
+
5
0
.0

0
0

E
l 
=
 
4
16
.0

8

(-) 1.4000% (-) 2.0000%

(-) 3.6000%

(+) 1.1000%

(+) 1.4000%

P
I 
=
2
0
6
+
5
0
.0

0
0

E
l 
=
 
4
13
.2

0

P
I 
=
2
0
7
+
5
0
.0

0
0

E
l 
=
 
4
15
.0

0

(+) 1.8000
%

(+) 0.4000%

(-) 1.6000%

-
L
-
 

S
T

A
. 2

10
+
5
0
 

R
T

E
L
 
=
 
4
17
.4

8

-
L
-
 

S
T

A
. 2

15
+
3
0
 

R
T

E
L
 
=
 
4
0
4
.8

0

E
L
 
=
 
4
15
.4

0

-
L
-
 

S
T

A
. 2

0
8
+
5
0
 

L
T

E
L
 
=
 
4
11
.1
0

-
L
-
 

S
T

A
. 2

12
+
0
0
 

L
T

E
L
 
=
 
4
0
7
.0

2

-
L
-
 

S
T

A
. 2

14
+
5
5
 

L
T

E
L
 
=
 
4
0
2
.1
0

-
L
-
 

S
T

A
. 2

18
+
5
0
 

L
T

 SEE SHEET NO. 16 & 17 FOR -L- PLAN VIEW

E
N

D
 

M
E

D
. G

R
A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
l 
=
 
4
13
.0

8

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
4
18
.8

0

-
L
-
 

S
T

A
. 2

0
7
+
0
0
 

M
E

D

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

30" RCP

-
L
-
 

S
T

A
. =

2
13

+
0
0
 

R
T

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

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= 416.70  

= 41      

= 500(+)

= 50 

= 22      

= 414.88  

= 24      

= 415.00  

= 14.9   

30" PIPE @ -L-Sta. 206+00

E
l 
=
 
4
12
.5

0

P
I 
=
2
0
6
+
0
0
.0

0
0

P
I 
=
2
0
6
+
0
0
.0

0
0

E
l 
=
 
4
17
.7

0
0

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

(-) 1.9000%

(+)0.4483% (-)1.6300%

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 231+00.00
EL = 385.51'

VC = 500'

K = 399

V= 80 MPH

(-) 1.8000% (-) 6.2000%

P
I 
=
2
2
8
+
0
0
.0

0
0

E
l 
=
 
3
8
1.
0
0

(-) 0.5000%

P
I 
=
2
3
2

+
5
0
.0

0
0

E
l 
=
 
3
8
0
.7

0

(-) 1.8000%

(-) 0.8696%

(+) 0.7874%

P
I 
=
2
2
9
+
6
4
.0

0
0

E
l 
=
 
3
8
3
.7

0

(+) 0.3659%

(-) 0.4000%

P
I 
=
2
2
6
+
5
0
.0

0
0

E
l 
=
 
3
9
0
.4

0

(-) 0.4000%
(-) 1.8000%

(-) 6.5000%
(-) 1.7222%

-
L
-
 

S
T

A
. 2

2
3

+
0
0
 

R
T

E
L
 
=
 
3
9
4
.4

0

E
L
 
=
 
3
8
0
.9

-
L
-
 

S
T

A
. 2

3
1+

5
0
 

R
T

E
L
 
=
 
3
8
2
.5

0

-
L
-
 

S
T

A
. 2

3
4
+
0
0
 

R
T

E
L
 
=
 
3
8
1.
5
0

-
L
-
 

S
T

A
. 2

3
3

+
6
0
 

L
T

E
L
 
=
 
3
8
1.
3
0

-
L
-
 

S
T

A
. 2

2
4
+
5
0
 

M
E

D

E
L
 
=
 
3
9
2
.7

0

-
L
-
 

S
T

A
. 2

3
0
+
0
5
 

M
E

D

E
L
 
=
 
3
8
3
.8

5

(-) 1.7510%

(-) 1.7510%

 SEE SHEET NO. 17 & 18 FOR -L- PLAN VIEW

-
L
-
 

S
T

A
. 2

2
8
+
2
0
 

R
T

E
L
 
=
 
3
9
3
.5

5

-
L
-
 

S
T

A
. 2

2
3

+
0
0
 

L
T

E
L
 
=
 
3
9
1.
6
0

-
L
-
 

S
T

A
. 2

2
3

+
5
0
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
8
7
.7

0

-
L
-
 

S
T

A
. 2

2
8
+
0
0
 

L
T

E
L
 
=
 
3
7
7
.3

0

-
L
-
 

S
T

A
. 2

2
9
+
6
0
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
8
7
.2

0

-
L
-
 

S
T

A
. 2

2
7
+
0
0
 

R
T

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
L
 
=
 
3
8
7
.2

0

-
L
-
 

S
T

A
. 2

2
7
+
0
0
 

R
T

B
E

G
IN
 

M
E

D
IA

N
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

M
E

D
IA

N
 

G
R

A
S

S
 

S
W

A
L
E

54" RCP

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

E
l 
=
 
3
8
0
.5

0

P
I 
=
2
3
2

+
7
3
.0

0
0

(-) 1.9000%

(-) 3.9000%

P
I 
=
2
2
6
+
5
0
.0

0
0

E
l 
=
 
3
9
0
.4

0

(-) 0.4000%

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

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= 384.80  

= 90      

= 100

= 50 

= 75      

= 382.95  

= 90      

= 384.45  

= 36.6   

54" PIPE @ -L- Sta. 229+63

(-)1.6300% (-)0.3776%

RRS SET IN 10" MAPLE TREE
EL. = 397.28'
-L- STA.  224+28.00  397.28' RT
BM #57

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

234+00 235+00 236+00 237+00 238+00 239+00 240+00 241+00 242+00 243+00 244+00 245+00 246+00 247+00 248+00

340

350

360

370

380

390

400

410

420

430

340

350

360

370

380

390

400

248+00 249+00 250+00 251+00 252+00 253+00 254+00 255+00 256+00 257+00 258+00 259+00 260+00 261+00 262+00

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

390

400

410

37R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
13
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
7
.d

g
n

1
1
:0

3
:1

8
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 239+50.00

VC = 1,000'

K = 1261

PI = 246+00.00
EL = 385.00'

VC = 140'

K = 258

V= 80 MPH

V= 80 MPH

(+) 0.3000%

P
I 
=
2
4
7
+
0
0
.0

0
0

E
l 
=
 
3
8
2
.0

0

(+) 1.7178% (+) 1.0000%

P
I 
=
2
3
9
+
2
5
.0

0
0

E
l 
=
 
3
7
9
.7

5
0

(-) 0.3016% (+) 0.3067%

P
I 
=
2
3
4
+
5
0
.0

0
0

E
l 
=
 
3
7
9
.7

5

(-) 1.7222%
(-) 1.1739%

P
I 
=
2
4
2

+
0
0
.0

0
0

E
l 
=
 
3
7
7
.9

0

(+) 0.8000%

P
I 
=
2
4
4
+
5
0
.0

0
0

E
l 
=
 
3
8
0
.4

0

(+) 1.0000%
(+) 0.5000%

-
L
-
 

S
T

A
. 2

3
5
+
6
0
 

R
T

E
L
 
=
 
3
7
9
.0

0

E
L
 
=
 
3
7
9
.8

7
-

L
-
 

S
T

A
. 2

3
8
+
5
0
 

R
T

-
L
-
 

S
T

A
. 2

4
5
+
3
7
 

R
T

E
L
 
=
 
3
7
9
.2

0

-
L
-
 

S
T

A
. 2

4
7
+
5
0
 

R
T

E
L
 
=
 
3
8
2
.5

0

-
L
-
 

S
T

A
. 2

3
5
+
6
5
 

L
T

E
L
 
=
 
3
7
8
.4

0

-
L
-
 

S
T

A
. 2

4
0
+
0
0
 

L
T

E
L
 
=
 
3
7
6
.3

0

-
L
-
 

S
T

A
. 2

4
6
+
0
0
 

L
T

E
L
 
=
 
3
8
1.
15

-
L
-
 

S
T

A
. 2

3
6
+
10
 

M
E

D

E
L
 
=
 
3
8
0
.7

0

-
L
-
 

S
T

A
. 2

4
3

+
0
0
 

M
E

D

E
L
 
=
 
3
8
0
.9

0

 SEE SHEET NO. 18 & 19 FOR -L- PLAN VIEWE
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

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= 380.30  

= 5       

= 50 

= 50 

= 5       

= 380.26  

= 6       

= 380.40  

= 1.5    

18" PIPE @ -L- Sta. 235+60

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

E
l 
=
 
3
8
0
.9

0
0

(-) 0.3086% (-) 0.4167%

E
L
 
=
 
3
8
1.
4
0
0

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 2

3
4
+
0
0
 

M
E

D
.

P
I 
=
2
3
5
+
6
2
.0

0
0
 

M
E

D
.

PI = 239+50.00

(-)0.3776% (+)0.4154%

(+)0.4154% (+)0.9577%

(+)0.9577%

RRS SET IN 12" POPLAR TREE
EL. = 377.64'
-L- STA.  240+33.00  418' LT
BM #58

LEFT DITCH

MEDIAN DITCH

RIGHT DITCH

DITCH LEGEND

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 248+20.00
EL = 387.11'

VC = 260'
K = 152

PI = 251+50.00
EL = 384.61'

VC = 400'

K = 147

EL = 362.00'

PI = 261+00.00

EL = 351.00'

VC = 550'

K = 138

K = 266

VC = 50'

V= 60 MPH

V= 55 MPH

V= 70 MPH

V= 60 MPH

P
I 
=
2
5
0
+
0
0
.0

0
0

E
l 
=
 
3
8
1.
9
0

E
l 
=
 
3
7
7
.1
0

E
l 
=
 
3
7
1.
4
0

P
I 
=
2
5
8
+
6
4
.0

0
0

E
l 
=
 
3
5
0
.2

0

P
I 
=
2
6
1+

0
5
.0

0
0

E
l 
=
 
3
4
8
.9

0

(-) 0.6000%
(-) 2.3333%

P
I 
=
2
5
2

+
5
0
.0

0
0

E
l 
=
 
3
7
6
.9

0

(-) 3.2000%

P
I 
=
2
5
4
+
5
0
.0

0
0

E
l 
=
 
3
7
0
.5

0

E
l 
=
 
3
6
5
.5

0

P
I 
=
2
5
7
+
5
0
.0

0
0

E
l 
=
 
3
5
7
.9

0

(-) 3.8000%
(-) 5.0000%

P
I 
=
2
5
8
+
5
0
.0

0
0

E
l 
=
 
3
5
2
.9

0

(-) 3.1000%

(-) 1.6564%

P
I 
=
2
6
1+

13
.0

0
0

E
l 
=
 
3
4
7
.1
0

-
L
-
 

S
T

A
. 2

4
8
+
2
0
 

R
T

E
L
 
=
 
3
8
2
.6

0

-
L
-
 

S
T

A
. 2

4
8
+
5
0
 

L
T

E
L
 
=
 
3
8
1.
9
0

-
L
-
 

S
T

A
. 2

6
0
+
0
0
 

M
E

D
E

L
 
=
 
3
5
3
.5

9

-
L
-
 

S
T

A
. 2

6
2

+
0
0
 

M
E

D
E

L
 
=
 
3
5
0
.7

1

E
l 
=
 
3
5
0
.4

4

 SEE SHEET NO. 19 & 20 FOR -L- PLAN VIEW

(-) 5.0000%

-
L
-
 

S
T

A
. 2

5
1+

0
0
 

L
T

E
L
 
=
 
3
8
0
.4

0

E
L
 
=
 
3
4
9
.8

0

-
L
-
 

S
T

A
. 2

5
9
+
5
0
 

L
T

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

-
L
-
 

S
T

A
. 2

5
2

+
5
0
 

R
T

30" RCPB
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
. C

U
T
 

D
IT

C
H

-
L
-
 

S
T

A
. 2

5
5
+
5
0
 

L
T

E
N

D
 

S
P
. C

U
T
 

D
IT

C
H

B
E

G
IN
 
S

P
 

L
A

T
. '

V
' 

D
IT

C
H

(+) 0.3476%

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

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= 351.90  

= 29      

= 500

= 50 

= 24      

= 351.43  

= 26      

= 351.59  

= 7.5    

30" PIPE @ -L- Sta. 261+14

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

B
E

G
IN
 

M
E

D
. '

V
' 

D
IT

C
H

E
N

D
 

M
E

D
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
. 2

6
1+

10
 

M
E

D

P
I 
=
2
5
5
+
0
0
.0

0
0

E
l 
=
 
3
6
4
.6

3

(+)0.9577% (-)0.7567%
(-)0.7567% (-)3.4785%

PI = 258+00.00

(-)3.4785%

(-)3.6667%

(+)0.3067%(-) 2.8636%
(+) 0.3000%

P
I 
=
2
5
5
+
0
0
.0

0
0

E
l 
=
 
3
6
4
.6

3

P
I 
=
2
5
5
+
5
0
.0

0
0

E
l 
=
 
3
6
4
.4

8

P
I 
=
2
5
6
+
5
0
.0

0
0

E
l 
=
 
3
5
5
.7

6

P
I 
=
2
5
8
+
0
4
.0

0
0

E
l 
=
 
3
5
1.
2
0

P
I 
=
2
5
8
+
6
4
.0

0
0

E
l 
=
 
3
5
0
.2

0

P
I 
=
 
2
5
4
+
0
0
.0

0P
I 
=
2
5
0
+
0
0
.0

0
0

E
l 
=
 
3
8
1.
9
0

(-) 0.3913% (-) 1.9183%

(-) 1.9183%

(-) 3.8000%

(-) 6.7700%

P
I 
=
2
5
5
+
0
0
.0

0
0

E
l 
=
 
3
6
4
.6

3

(-) 0.3000%

P
I 
=
2
5
5
+
5
0
.0

0
0

E
l 
=
 
3
6
4
.4

8

P
I 
=
2
5
6
+
5
0
.0

0
0

E
l 
=
 
3
5
5
.7

6

(-) 8.7200%

(-) 2.9610%

P
I 
=
2
5
8
+
0
4
.0

0
0

E
l 
=
 
3
5
1.
2
0

P
I 
=
2
5
8
+
6
4
.0

0
0

E
l 
=
 
3
5
0
.2

0

(-) 1.6667%

(-) 0.5394% (-) 0.5394% (+) 0.4051%

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

262+00 263+00 264+00 265+00 266+00 267+00 268+00 269+00 270+00 271+00 272+00 273+00 274+00 275+00 276+00

290

300

310

320

330

340

350

360

370

380

290

300

310

320

330

340

350

276+00 277+00 278+00 279+00 280+00 281+00 282+00 283+00 284+00 285+00 286+00 287+00 288+00 289+00 290+00

280

290

300

310

320

330

340

350

360

370

280

290

300

310

320

330

340

350

360

370

38R-2814C

-L-

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

                            
                            
                            
                            

R
E

V
IS
IO

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

                            
                            
                            
                            

6
/
13
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
8
.d

g
n

1
1
:1

0
:0

1
 
A

M

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 268+50.00

EL = 353.30'

VC = 900'

K = 317

V= 75 MPH

(+) 0.3476%

-
L
-
 

S
T

A
. 2

6
5
+
0
0
 

R
T

E
L
 
=
 
3
5
0
.5

0

E
L
 
=
 
3
4
7
.7

5

-
L
-
 

S
T

A
. 2

6
3

+
0
0
 

L
T

-
L
-
 

S
T

A
. 2

6
5
+
0
0
 

L
T

E
L
 
=
 
3
4
7
.0

0 -
L
-
 

S
T

A
. 2

6
7
+
0
0
 

L
T

E
L
 
=
 
3
4
7
.6

5

 SEE SHEET NO. 20 & 21 FOR -L- PLAN VIEW

B
E

G
IN
 
S

P
. L

A
T
. F

A
L
S

E
 

C
U

T
 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

(+)0.3067% (-)2.5311%

(+) 0.3250%

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 283+75.00

EL = 314.70'

V= 55 MPH

P
I 
=
2
7
8
+
9
2
.0

0
0

E
l 
=
 
3
2
3
.0

0

(-) 1.9835%
(-) 2.3558%

P
I 
=
2
8
1+

0
0
.0

0
0

E
l 
=
 
3
18
.1
0

(-) 2.3558%
(-) 1.2000%

E
l 
=
 
3
16
.3

0

(-) 12.6000%

E
l 
=
 
3
10
.0

0

(-) 10.2941%

P
I 
=
2
9
0
+
0
0
.0

0
0

E
l 
=
 
3
2
1.
0
0

(-) 4.0000%

E
l 
=
 
3
2
3
.7

0

(-) 0.5600%

P
I 
=
2
7
8
+
7
5
.0

0
0

E
l 
=
 
3
2
1.
0
0

(-) 4.0000%

P
I 
=
2
7
8
+
7
5
.0

0
0

E
l 
=
 
3
2
1.
0
0

(-) 3.0667%

-
L
-
 

S
T

A
 
2
7
6
+
5
0
 

R
T

E
L
 
3
2
7
.8

0

-
L
-
 

S
T

A
. 2

8
3

+
8
5
 

R
T

E
L
 
=
 
3
0
1.
2
5

-
L
-
 

S
T

A
. 2

8
9
+
5
0
 

R
T

E
L
 
=
 
3
2
3
.0

0

-
L
-
 

S
T

A
. 2

7
9
+
5
0
 

L
T

E
L
 
=
 
3
18
.7

0

 SEE SHEET NO. 21 & 22 FOR -L- PLAN VIEW

P
I 
=
2
7
8
+
7
5
.0

0
0

E
l 
=
 
3
2
1.
0
0

-
L
-
 

S
T

A
 
=
2
7
7
+
0
0
 

L
T

E
l 
=
 
3
2
3
.0

0

-
L
-
 

S
T

A
 
=
2
7
8
+
2
5
 

L
T

E
N

D
 

S
P
. L

A
T
. G

R
A
S

S
 

S
W

A
L
E

-
L
-
 

S
T

A
 
2
8
2

+
5
0
 

R
T

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

= 1020    

= 50 

= 314.1   

= 1160    

= 100

= 315.6   

= 1420    

= 100(+)

= 319.4   

1@ 10' X 8' RCBC

24" RCP

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
N
 

L
A

T
. '

V
' 

D
IT

C
H

E
N

D
 

L
A

T
. '

V
' 

D
IT

C
H

P
I 
=
2
8
3

+
0
0
.0

0
0

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

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= 325.5   

= 19      

= 50(+/-)

= 50 

= 18      

= 325.4   

= 20      

= 325.6   

= 5.9    

24" PIPE @ -L- Sta. 279+20

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

-
L
-
 

S
T

A
 
=
2
7
6
+
5
0
 

L
T

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

G
R

A
S

S
 

S
W

A
L
E

E
l 
=
 
3
2
4
.8

0

(-) 2.2000%

(-)2.5311% (+)2.1447
%

VC = 540'
K = 115

P
I 
=
2
8
8
+
0
0
.0

0

E
l 
=
 
3
18
.6

0

(+) 1.1724%

(+) 3.2
400%

-
L
-
 

S
T

A
. 2

8
7
+
7
1 

R
T

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
L
 
=
 
3
18
.2

6

-
L
-
 

S
T

A
. 2

8
8
+
7
5
 

R
T

E
L
 
=
 
3
2
1.
0
3

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

RRS SET IN 12" POPLAR
EL. = 335.22'
-L- STA.  277+71.00  330' RT
BM #60

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

290+00 291+00 292+00 293+00 294+00 295+00 296+00 297+00 298+00 299+00 300+00 301+00 302+00 303+00 304+00

280

290

300

310

320

330

340

350

360

370

280

290

300

310

320

330

340

304+00 305+00 306+00 307+00 308+00 309+00 310+00 311+00 312+00 313+00 314+00 315+00 316+00 317+00 318+00

260

270

280

290

300

310

320

330

340

350

260

270

280

290

300

310

320

330

340

350

39R-2814C

-L-

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

                            
                            
                            
                            

R
E

V
IS
IO

N
S

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

                            
                            
                            
                            

6
/
13
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
3
9
.d

g
n

1
1
:1

2
:3

3
 

A
M

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 299+65.00
EL = 348.80'

VC = 800'
K = 118

V= 55 MPH

(-) 1.0000% (+) 0.2667%

P
I 
=
2
9
2

+
0
0
.0

0
0

E
l 
=
 
3
2
5
.5

0

P
I 
=
2
9
8
+
0
0
.0

0
0

E
l 
=
 
3
4
0
.5

0

(+) 0.2960% (-) 0.3000%

-
L
-
 

S
T

A
. 2

9
0
+
5
0
 

R
T

E
L
 
=
 
3
2
0
.5

0

-
L
-
 

S
T

A
. 2

9
2

+
7
5
 

R
T

E
L
 
=
 
3
2
1.
0
0

-
L
-
 

S
T

A
. 2

9
3

+
5
0
 

R
T

E
L
 
=
 
3
2
1.
2
0

-
L
-
 

S
T

A
. 2

9
5
+
0
0
 

L
T

E
L
 
=
 
3
3
0
.1
0

-
L
-
 

S
T

A
. 2

9
6
+
7
5
 

L
T

E
L
 
=
 
3
4
0
.1
3

E
L
 
=
 
3
4
0
.2

9

-
L
-
 

S
T

A
. 2

9
8
+
7
0
 

L
T

 SEE SHEET NO. 22 & 23 FOR -L- PLAN VIEW
B

E
G
IN
 

L
A

T
. B

A
S

E
 

D
IT

C
H

E
N

D
 

L
A

T
. B

A
S

E
 

D
IT

C
H

30" RCP

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

RIGHT DITCH

LEFT DITCH

P
I 
=
2
9
0
+
0
0
.0

0
0

E
l 
=
 
3
2
1.
0
0

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= 328.0   

= 24      

= 100

= 50 

= 23      

= 327.90  

= 24      

= 328.0   

= 7.7    

30" PIPE @ -L- Sta. 292+00

B
E

G
IN
 
S

P
. B

A
C

K
 

O
F
 

C
U

R
B
 

C
U

T
 

D
IT

C
H

E
N

D
 

S
P
. B

A
C

K
 

O
F
 

C
U

R
B
 

C
U

T
 

D
IT

C
H

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

(+)2.1447
% (-)4.6153%

(-) 0.9000% (+) 2.000
0%

P
I 
=
2
9
3

+
0
0
.0

0
0

E
l 
=
 
3
2
7
.5

0

(+) 1.3000%

E
N

D
 

S
P
. C

U
T
 

B
A
S

E
 

G
R

A
S

S
 

S
W

A
L
E(+) 2.000

0%

-
L
-
 

S
T

A
. 2

9
1+

0
0
 

L
T

E
L
 
=
 
3
2
6
.4

0

B
E

G
IN
 
S

P
. C

U
T
 

B
A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 314+90.00

EL = 278.42'

V= 55 MPH

(-) 2.0000%

(-) 10.1600%

E
l 
=
 
2
9
9
.4

0

(-) 0.7400%

(-) 8.7692%

(-) 2.0000%

(-) 4.0000%

(-
) 15.7143

%

-
L
-
 

S
T

A
. 3

0
5
+
0
0
 

R
T

E
L
 
=
 
3
11
.3

0

-
L
-
 

S
T

A
. 3

0
8
+
8
0
 

R
T

E
L
 
=
 
2
8
8
.0

0

-
L
-
 

S
T

A
. 3

0
9
+
5
0
 

R
T

E
L
 
=
 
2
8
8
.0

0

-
L
-
 

S
T

A
. 3

10
+
5
0
 

R
T

E
L
 
=
 
2
8
6
.0

0

-
L
-
 

S
T

A
. 3

0
5
+
5
0
 

L
T

E
L
 
=
 
3
14
.2

0

-
L
-
 

S
T

A
. 3

0
5
+
7
5
 

L
T

E
L
=
3
13
.2

0

-
L
-
 

S
T

A
. 3

0
8
+
5
0
 

L
T

E
L
=
3
0
5
.8

0

E
L
 
=
 
2
8
6
.5

0

-
L
-
 

S
T

A
. 3

14
+
0
0
 

L
T

-
L
-
 

S
T

A
. 3

14
+
7
0
 

L
T

E
L
 
=
 
2
7
5
.5

0

 SEE SHEET NO. 23 & 24 FOR -L- PLAN VIEW

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

= 2800    

= 50 

= 279.8   

= 3100    

= 100

= 280.8   

= 4800    

= 200+

= 286.7   

3 @ 11' X 11' RCBC

-
L
-
 

S
T

A
 
3
0
7
+
0
0
 

L
T

E
L
=
3
0
4
.0

0

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E
 

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E
 

E
l 
=
 
3
10
.3

0

B
E

G
IN
 

L
A

T
. B

A
S

E
 

D
IT

C
H

E
l 
=
 
3
0
0
.1
4

E
N

D
 

L
A

T
. B

A
S

E
 

D
IT

C
H

-
L
-
 

S
T

A
 
3
0
5
+
5
0
 

R
T

B
E

G
IN
 

L
A

T
. B

A
S

E
 

D
IT

C
H

E
N

D
 

L
A

T
. B

A
S

E
 

D
IT

C
H

-
L
-
 

S
T

A
 
3
0
6
+
5
0
 

R
T

-
L
-
 

S
T

A
 
3
0
7
+
5
0
 

R
T

66" RCP

B
E

G
IN
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

L
A

T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

W
/

E
A

R
T

H
 

B
E

R
M

B
E

G
IN
 

L
A

T
. G

R
A
S

S
 

S
W

A
L
E
 

W
/

E
A

R
T

H
 

B
E

R
M

E
N

D
 

L
A

T
. G

R
A
S

S
 

S
W

A
L
E
 

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

(+) 1.2000%

B
E

G
IN
 

L
A

T
. B

A
S

E
 

D
IT

C
H

E
N

D
 

L
A

T
. B

A
S

E
 

D
IT

C
H

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= 307     

= 150(-)

= 100(-)

= 50 

= 130     

= 304.8   

= 150     

= 305.4   

= 28.2   

66" PIPE @ -L- Sta. 307+67

(-)4.6153% (+)3.0
876%

VC = 900'
K = 117

RRS SET IN 26" WHITE OAK
EL. = 318.04'
-L- STA.  305+94.00  226' RT
BM #61

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

318+00 319+00 320+00 321+00 322+00 323+00 324+00 325+00 326+00 327+00 328+00 329+00 330+00 331+00 332+00

260

270

280

290

300

310

320

330

340

350

260

270

280

290

300

310

320

332+00 333+00 334+00 335+00 336+00 337+00 338+00 339+00 340+00 341+00 342+00 343+00 344+00 345+00 346+00

290

300

310

320

330

340

350

360

370

380

290

300

310

320

330

340

350

360

370

380

40R-2814C

-L-

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

                            
                            
                            
                            

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

                            
                            
                            
                            

R
E

V
IS
IO

N
S

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
4
0
.d

g
n

1
1
:1

6
:0

5
 

A
M

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

P
I 
=
3
2
3

+
5
0
.0

0
0

E
l 
=
 
3
0
1.
3
5

(+) 0.3000%

 SEE SHEET NO. 24 & 25 FOR -L- PLAN VIEW

(+) 
5.30

0%

E
L
=
3
0
1.
17

-
L
-
 

S
T

A
 
3
2
2

+
9
0
 

R
T

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
L
=
3
0
4
.0

0
-

L
-
 

S
T

A
 
3
2
4
+
0
0
 

R
T

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

(+)3.0
876%

RRS SET IN 20" OAK TREE
EL. = 315.11
-L- STA.  323+03.00  181' RT
BM #62

RIGHT DITCH

DITCH LEGEND

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 336+20.00
EL = 344.18'

VC = 420'
K = 187

PI = 345+50.00
EL = 352.00'

VC = 250'
K = 122

V= 60 MPH

V= 55 MPH

E
l 
=
 
3
4
5
.4

0

E
l 
=
 
3
4
7
.4

3

 SEE SHEET NO. 25 & 26 FOR -L- PLAN VIEW

-
L
-
 

S
T

A
. 3

4
2

+
7
5
 

R
T

E
L
 
=
 
3
4
6
.1
8

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

D
IT

C
H

E
l 
=
 
3
4
4
.0

8
-

L
-
 

S
T

A
. 3

4
3

+
6
0
 

R
T

-
L
-
 

S
T

A
. 3

4
4
+
6
4
 

R
T

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

D
IT

C
H

-
L
-
 

S
T

A
. 3

4
5
+
0
0
 

R
T

36" RCP

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

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= 349.4   

= 75      

= 500

= 50 

= 37      

= 347.0   

= 43      

= 347.3   

= 16.2   

36" PIPE @ -L- Sta. 343+79

(+)3.0
876%

(+)0.8404%

(+)0.8404% (+)2.89
47%

VC = 250'

(-) 2.4707% (+) 1.2692%(+) 1.2692%

(+) 
5.63

89% (+) 1.1150%

RRS SET IN 24" PINE OAK TREE
EL. = 361.21'
-L- STA.  340+48.00  224' RT
BM #63

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

346+00 347+00 348+00 349+00 350+00 351+00 352+00 353+00 354+00 355+00 356+00 357+00 358+00 359+00 360+00

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

360+00 361+00 362+00 363+00 364+00 365+00 366+00 367+00 368+00 369+00 370+00 371+00 372+00 373+00 374+00

320

330

340

350

360

370

380

390

400

410

320

330

340

350

360

370

380

390

400

410

41R-2814C

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
4
1
.d

g
n

1
1
:1

6
:1

4
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 355+00.00

EL = 379.50'

VC = 400'
K = 184

V= 60 MPH

-
L
-
 

S
T

A
. 3

4
7
+
0
0
 

R
T

E
L
 
=
 
3
4
9
.6

6

 SEE SHEET NO. 26 & 27 FOR -L- PLAN VIEW

E
N

D
 

S
P
. L

A
T
. B

A
S

E
 

G
R

A
S

S
 

S
W

A
L
E

(+)2.89
47%

(+)2.89
47% (+)0.7222%

K = 184

(+) 1.1150%

RRS SET IN 24" GUM TREE
EL. = 375.47'
-L- STA.  354+51.00  261' LT
BM #64

RIGHT DITCH

DITCH LEGEND

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

PI = 364+00.00

EL = 386.00'

VC = 500'
K = 134

V= 55 MPH

-
L
-
 

S
T

A
. 3

7
1+

3
0
 

R
T

E
L
 
=
 
3
6
3
.0

0

-
L
-
 

S
T

A
. 3

7
2

+
5
0
 

R
T

E
L
 
=
 
3
6
2
.3

0

 SEE SHEET NO. 27 & 28 FOR -L- PLAN VIEW

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

(+)0.7222% (-)3.0077%

P
I 
=
3
7
2

+
0
0
.0

0

E
l 
=
 
3
6
2
.0

5

(-) 1.3571%

(+) 0.5000%

RRS SET IN 18" WHITE OAK TREE
EL. = 367.67'
-L- STA.  371+33.00  373' LT
BM #65

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

374+00 375+00 376+00 377+00 378+00 379+00 380+00 381+00

290

300

310

320

330

340

350

360

370

380

290

300

310

320

330

340

350

42R-2814C

382+00 383+00

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

5
/
14
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
4
2
.d

g
n

1
1
:1

6
:2

4
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 377+00.00
EL = 346.90'

VC = 100'

K = 460

V= 80 MPH

 SEE SHEET NO. 28 FOR -L- PLAN VIEW

(-)3.0077%
(-)3.2250%

ELEV.  = 334.00'
-L- STA.  381+00.00
END GRADE

-L- STA.  381+40.55
END TIP PROJECT R-2814C

-L- STA.  383+00.00
END CONSTRUCTION R-2814C

UNDERCUT

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

N

040286

SEAL

L
A

NOISSEF
O

R
P

E
NGINEERA

O

RT
HCAROL

N
A

I

C

E.H

S
E

Y AR

R
IS

21 22 23 24

10 11 12 13 14

350

360

370

350

360

370

380

390

380

25

15

1110 12

10 11 12 13

 SEE SHEET NO. 7 FOR -Y2- PLAN VIEW  SEE SHEET NO. 7 FOR -Y3- PLAN VIEW

 SEE SHEET NO. 10 FOR -Y4- PLAN VIEW

 SEE SHEET NO. 10 FOR -Y5- PLAN VIEW

R-2814C  

390

380

370

360

350

380

370

360

350

43

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
13
/
2
0
18

..
.\

P
r
o
j
\

R
2
8
1
4

C
_
r
d
y
_
p
f
s
4
3
.d

g
n

1
1
:1

4
:1

7
 

A
M

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 13+90.00

EL = 362.40'

(+)1.4900%

VC = 80'

PI = 14+60.00

EL = 366.39'

(+)5
.702

7%
(+)4
.587

7%

PI = 23+50.00

EL = 365.23'

(-)2.2860%(-)2.9645%

PI = 23+93.11

EL = 363.95'

(-)0.6550%

PI = 10+60.09

EL = 363.57'

(-)1.2500% (+)3.6
833%

PI = 11+00.00

EL = 365.04'

(+)2.240
0%

PI = 10+45.27

EL = 367.46'

(-)2.0000%
(-)1.2109%

PI = 10+75.00
EL = 367.10'

(-)0.3600%

PI = 11+25.00
EL = 366.92'

(-)0.2888%

ELV. 367.70'

-Y3- STA. 10+33.27,

BEGIN GRADE  

EL= 367.06'

-Y2- STA. 14+74.65

END GRADE  

EL= 361.80'

-Y2- STA. 13+50

BEGIN GRADE  

ELV. 366.70'

-Y3- STA. 12+00

END GRADE 

-Y2- -Y3-

-Y4- -Y5-

P
I 
=
13

+
15
.0

0
0

E
l 
=
 
3
6
2
.5

5

(+) 0.8000%

-
Y
4
-
 

S
T

A
. 2

2
+
5
0
 

L
T

E
L
 
=
 
3
6
4
.3

7

-
Y
4
-
 

S
T

A
. 2

3
+
0
9
 
L
T

E
L
 
=
 
3
6
1.
6
1

-
Y
5
-
 

S
T

A
. 1
2

+
10
 

R
T

E
L
 
=
 
3
6
3
.8

3

-
Y
5
-
 

S
T

A
. 1
3

+
5
5
 

R
T

E
L
 
=
 
3
6
2
.8

7

E
L
 
=
 
3
6
3
.8

6
-

Y
5
-
 

S
T

A
. 1
2

+
15
 

L
T

-
Y
5
-
 

S
T

A
. 1
3

+
5
6
 
L
T

E
L
 
=
 
3
6
3
.4

0

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

MIN. RESURFACING & WIDENING

+
2
1.
8
3

+
8
6
.2

8

MIN. RESURFACING & WIDENING
MIN. RESURFACING & WIDENING

+
6
0
.4

5

+
2
0
.2

0

24" RCP

(+) 1.7667%

-
Y
2
-
 

S
T

A
. 1
2

+
8
0
 

L
T

E
L
 
=
 
3
5
5
.7

4

-
Y
2
-
 

S
T

A
. 1
4
+
0
0
 

L
T

E
L
 
=
 
3
5
7
.8

6

B
E

G
IN
 
S

P
. L

A
T
. '

V
' 

D
IT

C
H

E
N

D
 

S
P
. L

A
T
. '

V
' 

D
IT

C
H

(+) 1.7600%

-
Y
3
-
 

S
T

A
. 1
1+

0
0
 

L
T

E
L
 
=
 
3
6
3
.0

9

-
Y
3
-
 

S
T

A
. 1
0
+
7
5
 

L
T

E
L
 
=
 
3
6
2
.6

5

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

(+) 1.0733%

-
Y
3
-
 

S
T

A
. 1
1+

5
0
 

L
T

E
L
 
=
 
3
6
3
.5

0

B
E

G
IN
 
S

P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

-
Y
3
-
 

S
T

A
. 1
3

+
0
0
 

L
T

E
L
 
=
 
3
6
5
.1
1

E
N

D
 

S
P
. C

U
T
 

G
R

A
S

S
 

S
W

A
L
E

   WIDENING
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(-) 0.3295%

P
I 
=
13

+
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0
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E
l 
=
 
3
6
2
.5

5

(-) 1.1905%

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= 358.77  

= 20      

= 500(+)

= 50 

= 12      

= 357.90  

= 13      

= 357.99  

= 4.6    

24" PIPE @ -Y2- Sta. 12+82

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

EL = 366.37'

-Y4- STA.  23+00.00

BEGIN GRADE
EL = 363.86'

-Y4- STA.  24+06.85

END GRADE

EL = 363.72'

-Y5- STA.  10+48.09

BEGIN GRADE

EL = 366.16'

-Y5- STA.  11+50.00

END GRADE

RRS SET IN 48" OAK TREE
EL. = 369.15'
-Y5- STA.  15+71.00  75' RT
BM #53

(-) 4.6780%
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DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601
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 SEE SHEET NO. 11 & 12 FOR -Y6- PLAN VIEW
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 SEE SHEET NO. 17 FOR -Y7- PLAN VIEW

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 21+40.00

EL = 353.41'

(-)0.9678%

(+)1.3944%

VC = 90'
K = 38

PI = 24+80.00

EL = 358.15'

(+)1.3944%

(+)2.036
8% (-)1.7145%

PI = 26+50.00

EL = 357.92'

(+)2.1943
%

VC = 90'
K = 23

PI = 29+00.00

EL = 363.41'

(+)2.1943
% (-)0.8584%

VC = 110'

K = 36

PI = 30+63.80

EL = 362.00'

(-)0.8584% (-)0.8620%

-Y6-

-Y7-

PI = 15+00.00

EL = 408.69'

(-)0.7048%
(+)1.0079%

PI = 15+40.00
EL = 409.09'

(+)1.0079%

(+)1.9000%

PI = 16+70.00

EL = 410.65'

(-)2.8646%
(-)6.4655%

PI = 17+40.00

EL = 406.12'

(-)2.4736%

K = 193

K = 47
VC = 30'
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K = 34

(-) 3.8720%
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1@ 12' X 7' RCBC

30" 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

= 550     

= 50 
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= 650     
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= 354.5   

= 600     
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(-) 3.4067%
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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= 408.90  

= 37      

= 500(+)

= 50 

= 28      

= 407.80  

= 30      

= 408.00  

= 9.3    

30" PIPE @ -Y7- Sta. 14+90

RIGHT DITCH

LEFT DITCH

DITCH LEGEND
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0
+
6
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0
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l 
=
 
3
4
9
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3

(-) 4.4769%

(-) 2.1111%

(-) 3.5897% (-) 2.0000%

EL = 354.50'

-Y6- STA.  20+27.06

BEGIN GRADE
EL = 358.72'

-Y6- STA.  25+08.09

END GRADE

EL = 358.74'

-Y6- STA.  26+02.13

BEGIN GRADE

EL = 360.83'

-Y6- STA.  32+00.00

END GRADE

EL = 409.18'

-Y7- STA.  14+30.00

BEGIN GRADE

EL = 409.41'

-Y7- STA.  15+56.65

END GRADE EL = 411.20'

-Y7- STA.  16+50.80

BEGIN GRADE

EL = 404.64'

-Y7- STA.  18+00.00

END GRADE

VC = 36
K = 10

VC = 60

K = 15
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DATE040286

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601
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 SEE SHEET NO. 23 FOR -Y10- PLAN VIEW

 SEE SHEET NO. 27 FOR -Y11- PLAN VIEW
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING

PI = 10+60.00

EL = 359.53'

(-)2.2527% (-)3.3952%

PI = 11+60.00

EL = 356.14'

(-)3.3952% (-)0.3043%

VC = 80'
K = 26

(-)4.4688% (-)7.2697%

PI = 14+80.00

EL = 340.63'

(-)7.2697%
(+)1.7797%

VC = 90'

K = 10

PI = 16+50.00

EL = 380.25'

(+)0.1200% (+)2.039
7%

(+)2.039
7%

PI = 18+10.00

EL = 381.07'

(-)2.1009%

(-)1.8164%

PI = 18+60.00

EL = 380.16'

(-)1.2353%

VC = 10'
K = 9

VC = 20'

K = 7

PI = 14+20.00

EL = 345.00'

VC = 40'

K = 21

VC = 30'

K = 52

VC = 5'
K = 18

-Y8-

-Y10-

-Y11-

(-) 0.7588%
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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= 354.17  

= 14      

= 500(+)

= 25 

= 8       

= 352.91  

= 9       

= 353.05  

= 2.5    

18" PIPE @ -Y8- Sta. 11+05

RIGHT DITCH

LEFT DITCH

DITCH LEGEND

-Y12-

PI = 13+25.00
EL = 324.24'

(+)4
.484

7%

(+)1.0000%

VC = 68'

K = 20

EL=317.15

11+67.00

BEGIN GRADE EL=324.61

13+62.31

END GRADE

18" RCP

(+) 1.7250%
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(+) 2.9
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-Y6- STA. 13+39 RT
EL = 321.35

E
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D
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D
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H

END SP. CUT DITCH

BEGIN SP. CUT DITCH

EL = 320.22
-Y12- STA. 13+00 RT

EL = 359.80'

-Y8- STA.  10+48.03

BEGIN GRADE

EL = 355.94'

-Y8- STA.  12+25.00

END GRADE

ELEV.  = 356.10'
BM#59 RRS IN 14" PINE TREE
-Y8- STATION 12+16.00 62'RT

EL = 345.89'

-Y10- STA.  14+00.00

BEGIN GRADE

EL = 341.73'

-Y10- STA.  15+41.56

END GRADE

EL = 380.19'

-Y11- STA.  16+00.00

BEGIN GRADE

EL = 381.57'

-Y11- STA.  17+14.96

END GRADE

EL = 381.57'

-Y11- STA.  17+85.96

BEGIN GRADE

EL = 379.05'

-Y11- STA.  19+50.00

END GRADE

RRS SET IN 14" PINE
EL. = 356.10'
-Y8- STA.  12+16.00  62' RT
BM #59

P
RO

FESSIONA
L

ENGINEER

SEAL

NO

RT
H CAROLINA

 

33246

S

NHOJ .M ADNI

L

DocuSign Envelope ID: 3780BDA1-DC1E-45C5-BCB9-042D4C817E98

6/13/2018 6/13/2018



SIGN040286

DATE040286

HDR Engineering, Inc. of the Carolinas
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46R-2814C

PI = 13+11.00

EL = 404.54'

VC = 122'

K = 61

PI = 15+27.07

EL = 400.87'

VC = 110'

K = 79

-TEMPALIG2-

EL= 397.94'

END GRADE -TEMPALIGN2-

STA = 12+50 

EL= 404.36'

BEGIN GRADE -TEMPALIGN2-

STA = 19+16.88

380

390

400

410

(+)0.3048% (-)1.6986%

(-)1.6986%
(-)1.3012%

(-)0.3000%

410

400
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 SEE SHEET NO. 2B-10 FOR -TEMPALIGN- DETAIL
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

FIRM PE NUMBER : P-0671

(919) 851-6606

RALEIGH, NC 27606

1011 SCHAUB DRIVE, SUITE 100

MI  ENGINEERING
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