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33217.1.1 (B-3673) County(ies): Mcdowell       Page 1 of 1

Project Type: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Design/Future: Existing:

Surrounding Land Use:    Rural0.511 Miles

11,800

1.63Project Built-Upon Area (ac.)
Proposed Project Existing Site

Project Length (lin. Miles or feet):        

Buffer Rules in Effect
Project Description

None

No

None

NCDWQ Surface Water Classification for Primary Receiving Water

303(d) Impairments:

River Basin(s):  
Primary Receiving Water:       

Water Supply V (WS-V) 

Other Stream Classification: 

Sungate Design Group, PA

City/Town:

(919) 859-2243

1590 Mail Service Center Address:

Marion

(919) 707-6755

Mcdowell

ac.

General Project Narrative: This project involves the replacement of Bridge No. 017 over Second Broad RIver on US 221. Stormwater runoff from the bridge deck will be captured with inlets and 
conveyed to the southeast side of the road where it will be discharged to a riprap outlet pad prior to entering the stream. Stormwater runoff north of the bridge will be captured 
with inlets and conveyed to the northeast side of the road to a riprap outlet pad prior to entering the stream. Due to high velocities and steep topography at these outlets, the 
use of preformed scour holes is not practical. The southwest quadrant drains away from the bridge. Riprap bank stabilization has been specified where the existing concrete 
bridge abutments will be removed. Hazardous Spill Basin(s) are not required since this stream is not identified as an ORW or WS-I watersupply, nor is the stream crossing 
within 1/2 mile of the critical area of a water supply source classified as WS-II, WS-III or WS-IV.

Typical Cross Section Description:  
     

References 

7,800

3.22

Average Daily Traffic (veh/hr/day):

ac.

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR LINEAR ROADWAY PROJECTS

William "Bill" Zerman, Jr., PE
Bridge Replacement

General Project Information

Address:

7/14/2014

915 Jones Franklin Road
Raleigh, NC 27699-1590 Raleigh, NC 27606

Project/TIP No.:

NCDOT Contact:
Project No.: 33217.1.1 (B-3673)

Contractor / Designer:

bzerman@ncdot.gov

Broad
9-41-(0.5)

jdalton@sungatedesign.com

Two 12' lanes, 4' shoulder sections Two 10' lanes

N/A

NCDWQ Stream Index No.:

Supplemental:  None
Primary:  

Second Broad River
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 12+50 -L- Lt 36" RCP 0.01 0.00 75 28
2 13+00 -L- Rt Cl 'I' Rip Rap 0.00 20
3 19+00 -L- Lt 18" BDO & Pipe 0.03 0.00 150 10
3 19+50 -L- Rt 24" RCP & Ditch 0.00 0.00 32 9
4 21+75 -L- Lt 54" CSP & RCP 0.01 0.00 96 10
4 22+25 -L- Rt 54" RCP 0.01 39
5 22+25 -L- Rt Tail Ditch 0.00 36
6 28+00 -L- Rt Bank Stabilization 0.02 107
6 28+50 -L- Rt Ex. Bent Removal 0.02 83
6 29+50 -L- Lt Work Pad 0.05 148
7 30+50 -L- Rt Bank Stabilization 0.00 71
8 34+00 -L- Lt Bank Stabilization 0.02 118

TOTALS: 0.11 0.08 708 324

NCDOT Structural Design Unit: Permanent SW Impacts = 80 sq. ft. (0.0018 ac.)

ATN Revised  3/31/05 SHEET         9 OF 9 9/10/2014

                                                                     WETLAND PERMIT IMPACT SUMMARY
SURFACE WATER IMPACTSWETLAND IMPACTS

Mc DOWELL  COUNTY

DIVISION OF HIGHWAYS
NC DEPARTMENT OF TRANSPORTATION

WBS - 33217.1.1      (B-3673)

jhemphill
Text Box
Permit DrawingSheet 9 of 9



TOTAL LENGTH OF TIP PROJECT B-3673

LENGTH STRUCTURE TIP PROJECT B-3673

LENGTH ROADWAY TIP PROJECT B-3673

= 0.511 MI

= 0.061 MI

= 0.450 MI

VICINITY MAP

See Sheet 1-B For Conventional Symbols

See Sheet 1-A For Index of Sheets
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TO THE LIMITS ESTABLISHED BY METHOD II .
CLEARING ON THIS PROJECT SHALL BE PERFORMED

BOUNDARIES.
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END TIP PROJECT B-3673
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Professional Corporation License Number:  

Cary, NC  27518

8000 Regency Parkway, Suite 600

Michael Baker Engineering, Inc.

AND RETAINING WALL
GRADING, PAVING, DRAINAGE, STRUCTURE 

  BRIDGE NO. 17 OVER SECOND BROAD RIVER
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Existing Edge of Pavement

Existing Curb

Proposed Slope Stakes Cut

Proposed Slope Stakes Fill

Existing Metal Guardrail

Existing Cable Guiderail

Proposed Guardrail

Equality Symbol

Pavement Removal

Baseline Control Point

RIGHT OF WAY:

Existing Right of Way Marker

Existing Right of Way Line

h

Existing Control of Access

Proposed Control of Access

Proposed Right of Way Line

C

F

Existing Easement Line

Proposed Temporary Construction Easement

Proposed Temporary Drainage Easement

Proposed Permanent Drainage Easement

Proposed Permanent Utility Easement

HYDROLOGY:

Stream or Body of Water

Hydro, Pool or Reservoir

Flow Arrow

Disappearing Stream

Spring

;

z

v

W

K
Proposed Lateral, Tail, Head Ditch

False Sump

Proposed Cable Guiderail

MAJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing Wall, Head Wall and End Wall

MINOR:

Head and End Wall

Pipe Culvert

Footbridge

Paved Ditch Gutter

UTILITIES:

ROADS AND RELATED FEATURES:

Existing Power Pole

Proposed Power Pole

P

U/G Power Cable Hand Hole

Power Manhole

Power Line Tower

Power Transformer

Existing Joint Use Pole

Proposed Joint Use Pole

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Booth

Telephone Pedestal

U/G Telephone Cable Hand Hole

R

}

T

p

Q

l

e

]

/

b

H-Frame Pole O O

POWER:

TELEPHONE:

Telephone Cell Tower

Recorded U/G Power Line

Recorded U/G Telephone Cable

Designated U/G Telephone Cable (S.U.E.*)

Recorded U/G Telephone Conduit

Designated U/G Telephone Conduit (S.U.E.*)

Recorded U/G Fiber Optics Cable

WATER:

Water Manhole

Water Meter

Water Valve

Water Hydrant

Recorded U/G Water Line

4

I

H

a

TV:

TV Satellite Dish

TV Pedestal

TV Tower

U/G TV Cable Hand Hole

Recorded U/G TV Cable

Recorded U/G Fiber Optic Cable

Designated U/G Fiber Optic Cable (S.U.E.*)

r

|

I
]

GAS:

Gas Valve

Gas Meter

Recorded U/G Gas Line

n

c

SANITARY SEWER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

U/G Sanitary Sewer Line

Recorded SS Forced Main Line

Designated SS Forced Main Line (S.U.E.*)

d

o

A/G Water

Above Ground Gas Line
A/G Gas

Above Ground Water Line

Above Ground Sanitary Sewer A/G Sanitary Sewer

MISCELLANEOUS:

Utility Pole O
F

S
3

Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

Utility Unknown U/G Line

?

CONC

CONC WW

v

v

Drainage Box: Catch Basin, DI or JB

Storm Sewer

Storm Sewer Manhole m

U/G Tank; Water, Gas, Oil

A/G Tank; Water, Gas, Oil

BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Corner

Property Monument

Existing Fence Line

Proposed Woven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence

g

F

123

Existing Wetland Boundary

Proposed Wetland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

BUILDINGS AND OTHER CULTURE:

Area Outline

Gas Pump Vent or U/G Tank Cap

Church

School

Dam

Sign

Small Mine

Well

V

M

W
W

S

x

Foundation

S

Building

y

y

VEGETATION:

Single Tree X

Y

Vineyard

Single Shrub

Hedge

Woods Line

Orchard

Vineyard

RAILROADS:

Standard Gauge

RR Signal Milepost

Switch

RR Abandoned

RR Dismantled

S

FLOW

Designated U/G Power Line (S.U.E.*)

Designated U/G Fiber Optics Cable (S.U.E.*)

Designated U/G Water Line (S.U.E.*)

Designated U/G TV Cable (S.U.E.*)

Designated U/G Gas Line (S.U.E.*)

U/G Test Hole (S.U.E.*)

*S.U.E. = Subsurface Utility Engineering

WLB

EIP

B

ECM

CONC HW

CB

CSX TRANSPORTATION

MILEPOST 35

SWITCH

Cemetery

EXISTING STRUCTURES:

Parcel / Sequence Number

E

AATUR

End of Information E.O.I.

Note: Not to Scale
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1

Buffer Zone 1

Buffer Zone 2

BZ 1

BZ 2

Wetland

Proposed Permanent Easement with

Iron Pin and Cap Marker

Proposed Temporary Utility Easement TUE

  Iron Pin and Cap Marker

Proposed Right of Way Line with

DUEProposed Permanent Drainage /  Utility Easement

AUEProposed Aerial Utility Easement

CRProposed Curb Ramp

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

CONVENTIONAL  PLAN SHEET SYMBOLS

Underground Storage Tank, Approx. Loc.

Geoenvironmental Boring

UST

Known Soil Contamination: Area or Site

Potential Soil Contamination: Area or Site

  Concrete or Granite R/W Marker

Proposed Right of Way Line with

C
A  Concrete C/A Marker

Proposed Control of Access Line with
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Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway

RALEIGH,  NC  27699-1593

1593 MAIL SERVICE CENTER

PAVEMENT MANAGEMENT UNIT

NC DEPARTMENT OF TRANSPORTATION 

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5C, 

BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH.

AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH.  TO

C1
LAYERS.

AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO

D1

OR GREATER THAN 4" IN DEPTH.

" IN DEPTH  2
1

DEPTH, TO BE PLACED IN LAYERS NOT LESS THAN 2

TYPE I19.0C, AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1"

PROP.VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE, 

E1 U 

T 

EXISTING PAVEMENT

V 

W VARIABLE DEPTH ASPHALT PAVEMENT (SEE WEDGING DETAILS)

NOTE:  PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE

EARTH MATERIAL

R1

THAN 5�" IN DEPTH.

BE PLACED IN LAYERS NOT LESS THAN 3" IN DEPTH OR GREATER 

AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH.  TO

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,

SHOULDER BERM GUTTER

PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0C, AT AN AVERAGE RATE OF 342 LBS. PER SQ. YD.

AN AVERAGE RATE OF 399 LBS. PER SQ. YD. IN EACH OF TWO LAYERS.

PROP. APPROX. 7" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C, AT

C2

D2

E2

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5C,

FINAL PAVEMENT SCHEDULE

INCIDENTAL MILLING, VARIABLE MAX. 3"



0.02 FT/FT
0.08

CL

H
IN

G
E
 
P

O
IN

T
 

F
O

R
 
F
IL

L
S

POINT
GRADE

H
IN

G
E
 
P

O
IN

T
 

VARIABLE 

SLOPES

6:1
4:1 6:1

F
O

R
 
C

U
T
S

6:1

SLOPE

ORIGINAL GROUND

VARIABLE 

ORIGINAL GROUND

ORIGINAL GROUND

POINT
GRADE

CL
CL

0.02

12’

4’

PS

10’

13’ w/GR

12’

4’

PS

10’

13’ w/GR

SEE X-SECTIONS

6’10’ 12’

13"

C1

D1
E1T

T

30’

GRADE TO THIS LINE

EXISTING BRIDGE

EXIST

SHLD
8’ 12’ 12’

TYPICAL SECTION NO. 3

TYPICAL SECTION NO. 5

CL

23’

0.05 FT/FT 0.05 FT/FT 0.05 FT/FT

23’

2:1

0.02 FT/FT
0.02

12’

C1

D1
E1

INSET 2

-L- STA 24+96.93 TO STA 27+78+/- (BEGIN BRIDGE)

WALL
RETAINING 
PROPOSED 

MIN.
5’-6"

FT/FT

0.05

10’

1’-7 1/2"

(TO BE REMOVED)

-L- STA 30+68.90 TO STA 36+60.00 (LT.)

15’-6"

0.02 FT/FT FT/FT
0.02 

0.04

T
Y
P
IC

A
L
 
N

O
. 
3

M
A

T
C

H
L
IN

E

2-A

-LFUT-

-LFUT-
-L- 

-L- 

8’ MIN.

-L- STA 30+98+/- (END BRIDGE) TO STA 36+13.39

SHLD
6’

4:1

1:1

SEE X-SECTS

6.5’ VC

3.0’

INSET 3

0.02 FT/FT 0.02

12’

C1

D1
E1

INSET 4

10’

T
Y
P
IC

A
L
 
N

O
. 
3

M
A

T
C

H
L
IN

E

SEE PLANS

SEE PLANS

6"

R1

6"

R1T

1:
1

4:1

1:
1

SE
E 

X-
SE

CTS

6.5’ VC

3.0’

0.02 FT/FT
0.02

12’

C1

D1
E1

10’

T
Y
P
IC

A
L
 
N

O
. 
3

M
A

T
C

H
L
IN

E

6"

R1

-L- STA 27+78+/- (BEGIN BRIDGE) TO STA 30+98+/- (END BRIDGE)

0.02 FT/FT
0.08

0.02 FT/FT 0.08

F
O

R
 
F
IL

L
S

POINT
GRADE

H
IN

G
E
 
P

O
IN

T
 

VARIABLE 

SLOPES

6:1
4:1 6:1

F
O

R
 
C

U
T
S

6:1

SLOPE

ORIGINAL GROUND

VARIABLE 

ORIGINAL GROUND

ORIGINAL GROUND

0.02

12’

4’

PS

0.02

12’

4’

PS

SEE X-SECTIONS

6’10’ 12’

13"

C1

D1
E1T T

30’

E1
D1U

C1W

GRADE TO THIS LINEGRADE TO THIS LINE

-L- STA 36+13.39 TO STA 39+12.16

CL

8’

11’ w/GR

8’

H
IN

G
E
 
P

O
IN

T
 11’ w/GR

2:1

CL
VARIES

-LFUT-

(23’ TO 35.27’)

TYPICAL SECTION NO. 4

-L-

INSET 5

3.0’

0.02 FT/FT
0.02

12’

C1

D1
E1

0.08

(8’ OR 10’)
SEE PLANS

VARIE
S 

SE
E 

X-
SE

CTS

CL -L- 

IN
S
E
T
 
1

M
A

T
C

H
L
IN

E
 

IN
S
E
T
 
2
,3
,4

M
A

T
C

H
L
IN

E

IS REQUIRED (LT OR RT).  SEE PLANS
-L- SHOULDER WHEN GUARDRAIL

*1.5:1 MAX.

*UTILIZE 1.5:1 SLOPES FROM STA 17+50 TO STA 27+78 (BEGIN BRIDGE)

2:1 MAX.

DO NOT USE FOR CONSTRUCTIONDO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

SHEET NO.PROJECT REFERENCE NO.

ROADWAY DESIGN
ENGINEER ENGINEER

   B-3673

PAVEMENT DESIGN

6
/
2
/
9
9

15
-
J

U
L
-
2
0
14
 
10
:0

8
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
-
3
6
7
3
_

R
d
y
_
t
y
p
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway

RALEIGH,  NC  27699-1593

1593 MAIL SERVICE CENTER

PAVEMENT MANAGEMENT UNIT

NC DEPARTMENT OF TRANSPORTATION 

PAVEMENT SCHEDULE

C1 3" S9.5C

T EARTH MATERIAL

U EXIST. PAVEMENT

W WEDGING

C2 VAR. S9.5C

D1 3" I19.0C

D2 VAR. I19.0C

E1 7" B25.0C

E2 VAR. B25.0C

R1

V MILLING

SHLD BERM GUTTER



12
’

12
’

P
S

4
’

12
’

12
’

P
S

4
’

40’

REMOVE GUARDRAIL

REMOVE GUARDRAIL

TIE TO EXISTING GUARDRAIL

GUARDRAIL
TIE TO EXISTING 

30" CMP

SEE DETAIL 2
CLASS ’B’ RIP-RAP
LAT ’V’ DITCH w/ 

SEE DETAIL 4
EST DDE +/-14 CY

CL ’I’ RIP RAP
TAIL DITCH w/

SEE DETAIL 3
CLASS ’B’ RIP-RAP
LAT ’V’ DITCH w/ 

SEE DETAIL 7
CLASS ’B’ RIP-RAP
LAT ’V’ DITCH w/ 

C Proposed Ditch

Slope

Fill

Drainage

Geotextile ForDrainage

Geotextile For 

Slope

Fill

Drainage

Geotextile For

Slope

Fill

Drainage

Geotextile For 

REMOVE

EST 15 SY GFD
EST 6 TONS
SLOPE AT STREAM
RIP-RAP ON BACK 
PLACE CLASS ’B’ 

EST 6 SY GFD

EST 2 TONS

CL ’I’ RIPRAP

4

FUTURE DESIGN

PROPOSED DESIGN

SEE SHEET 7 FOR -L- PROFILE

M
A

T
C

H
 

S
H

E
E
T
 
5
 
-
L
-
 
S
T
A
. 2

1+
0
0
.0

0

GFD = GEOTEXTILE FOR DRAINAGE

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway

NC COA No. C-0890

Raleigh, NC 27606

915  Jones Franklin Road

SUNGATE DESIGN GROUP, P.A.
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

   B-3673

0
4
-

A
U

G
-
2
0
14
 
0
7
:5

2
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
-
3
6
7
3
_

R
d
y
_
p
s
h
_
0
4
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

8
/
1
7
/
9
9

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

18" CMP

HW

HW

CMP

18"

MTL

MTL

MTL

MTL

1SFD

48" WD RAIL

S

1SBLK/F

W

BST

B

G
R

GR

GATE

MTL

CONC

HOUSE
PLAY

48" WD RAIL

GATE

MTL

SR 1150
SPOOKY HOLLOW DR ST19’ B

US 221  24’ BST

WOODS

WOODS

4

5

MON

R/W

MON

R/W

SECOND BROAD RIVER

SECOND BROAD RIVER

WOODS

WOODS

WOODS

TOWER

MTL

TOWER

MTL
WD RAIL

48" 

SOUTHERN RAILWAY R/W (RAILROAD ABANDONED)

SOUTHERN RAILWAY R/W (RAILROAD ABANDONED)

PAUL H. CARTWRIGHT

DB 660  PG 138

PAUL H. CARTWRIGHT

DB 660  PG 138

TO RUTHERFORDTON

EXISTING R/W

4
5
.0

0
’

EXISTING R/W

EX
IS

T
IN

G
 
R
/

W

4
5
.0

0
’

EXI
ST
IN

G 
R/

W

DEAD END
-

B
L
-
 
6
8

-
B

L
-
 
6
7

Ds = 55 MPH

SE = RC

Ds = 50 MPH

SE = NC

.0
0
6

.0
16

GRAU 350

PI Sta 15+36.06

D

L = 639.47’

T = 319.91’

R = 7,870.00’

PI Sta 21+76.45

D

L = 641.32’

T = 320.84’

R = 7,870.00’

.0
2

.0
1

.0
2

.0
1

.0
0 .0
1

.0
2

POT Sta. 10+00.00

-L-

(TYP.)

2
0
+
0
0

15
+
0
0

10
+
0
0

GRAU 350

-L- 

PRC Sta.  18+55.62

8:1

P
S

4
’

-L- PC Sta. 12+16.15

BEGIN CONSTRUCTION

BEGIN TIP PROJECT B-3673

FUTURE LANES

GRADING ONLY

P
O

T
 

S
ta
.  
2
5
3

+
4
5
.7

8
-LFUT-

1

1

105.00’ RT

+50.00 -L-

140.00’ LT

+16.15 -L-

130.00’ LT

+50.00 -L-

110.00’ LT

+16.15 -L-

250.00’ LT

+85.00 -L-

50.00’ LT

+16.15 -L-

BEGIN C/A

50.00’ LT

+85.00 -L-

80.41’ RT

+10.00 -L-

83.26’ RT

+50.00 -L-

105.00’ RT

+10.00 -L-

HW

2GI

BDO

FS

L

S etc.

GI

10
:1 20:1

( Not to Scale)

FALSE SUMP

2.0’

@ STA. 19+38 -L- LT / @ 21+79 -L- LT

DETAIL 5

Traffic Flow
Outside Ditch

1.
0
’ 

M
a
x

0
.5
’ 

M
in
.

S=Ditch Slope

0401

0402

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

FROM STA. 16+00 TO STA. 17+00 -L- LT

Type of Liner=Class ’B’ Rip-Rap b=3.0 Ft.

Max. d=1.0 Ft.

Min. D=1.5 Ft.

DETAIL 7

Ground

Natural2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 19+26 TO STA. 19+40 -L- RT

DETAIL 4

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Type of Liner=Class ’I’ Rip-Rap

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

FROM STA. 14+50 TO STA. 16+00 -L- LT

Type of Liner=Class ’B’ Rip-Rap b=3.0 Ft.

Max. d=1.5 Ft.

Min. D=2.0 Ft.

DETAIL 3

Ground

Natural

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

FROM STA. 12+50 TO STA. 14+50 -L- LT

Type of Liner=Class ’B’ Rip-Rap b=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.5 Ft.

DETAIL 2

Ground

Natural

F
L
O

W
A

B
L
E
 
F
IL

L

3
6
"
 
R
C

P
-
III

F
L
O

W
A

B
L
E
 
F
IL

L

0404

0403

2
4
"
 
R
C

P
-
III

PLUG

PLUG

PLUG

PLUG

HW

0405

18
" w

/  E
L
B

O
W

S

ELB

ELB

F

F

F

C

F
F

C

F

NAD 83



12
’

12
’

P
S

4
’

12
’

12
’

P
S

4
’

P
S

4
’

40’

12
’

12
’

12
’

12
’

2
3
’

2
0
’

18
’

1.6
2
5
’

1.6
2
5
’

REMOVE GUARDRAIL

RETAINING WALL #1
PROPOSED

REMOVE GUARDRAIL

GUARDRAIL
REMOVE 

10
’ 
P
S

P
S

4
’

TAPER (50:1)
100’ SHOULDER

TAPER (50:1)
200’ SHOULDER 

SEE DETAIL 6
FALSE CUT

EST 6 SY GFD
EST 2 TON
CL I RIP RAP

2’

APPROACH SLAB

27+32 LT TO

 SBG FROM

APPROACH SLAB

26+94 RT TO

 SBG FROM

SEE DETAIL 9
EST DDE +/-25 CY
CL ’I’ RIP RAP
TAIL DITCH w/

SEE DETAIL 1

w/ CL ’B’ RIPRAP

STD ’V’ DITCH

Drainage

Geotextile For

Drainage

Geotextile For 

SEE DETAIL 10

STABILIZATION

STREAM BANK 

1.5’

Drainage

Geotextile For

EST 6 SY GFD
EST 2 TON

CL ’I’ RIP RAP

(STRUCTURE PAY ITEM)

CLASS ’II’ RIP RAP

Geotextile

2.0’

NWS

NWSGeotextile

SEE DETAIL 8

EMBANKMENT

RIP RAP AT

SEE DETAIL 11

EMBANKMENT

RIP RAP AT

TO TOP OF BERM

CL ’II’ RIP-RAP
31+75 -L-

PILING

END SHEET

EST 535 TONS

30+60 TO 34+90 -L-

1.5:1 SLOPE TO ELEV 1154.0’

CLASS ’II’ RIP RAP

SCOUR PROTECTION

ELEV +/-1147’

EXCAVATE TO NG

EXCAVATE TO NG

5

FUTURE DESIGN

PROPOSED DESIGN

SEE SHEET 7 FOR -L- PROFILE

M
A

T
C

H
 

S
H

E
E
T
 
4
 
-
L
-
 
S
T
A
. 
2
1+

0
0
.0

0

M
A

T
C

H
 

S
H

E
E
T
 
6
 
-
L
-
 
S
T
A
. 3

4
+

0
0
.0

0

SEE SHEETS S-1 THRU S-? FOR STRUCTURE PLANS
SEE SHEETS W-1 THRU W-? FOR RETAINING WALL PLANS

GFD = GEOTEXTILE FOR DRAINAGE

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway

NC COA No. C-0890

Raleigh, NC 27606

915  Jones Franklin Road

SUNGATE DESIGN GROUP, P.A.
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

   B-3673

2
1-
J

U
L
-
2
0
14
 
0
9
:2

6
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
-
3
6
7
3
_

R
d
y
_
p
s
h
_
0
5
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

8
/
1
7
/
9
9

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

Ds = 50 MPH

SE = NC

.0
5

GRAU 350

GRAU 350 

PI Sta 21+76.45

L = 641.32’

T = 320.84’

R = 7,870.00’

D

Ds = 60 MPH

SE = .05

.0
4

.0
3

.0
2

.0
2

-L-

(TYP.)

-L-

3
0
+
0
0

2
5
+
0
0

-L-
-L- 

.0
5

3
0

PI Sta 32+61.32

D

L = 971.82’

T = 492.38’

R = 2,450.00’

PT Sta.  24+96.93

PC Sta.  27+68.94

.0
5

-L- POC STA. 27+78+/-

BEGIN BRIDGE

-L- POC STA. 30+98+/-

END BRIDGE

-L- POC STA. 31+23+/-

END APPROACH SLAB

.0
5

-L- +20.15
BEGIN RETAINING WALL

GRAU 350

PC Sta.  27+68.94

8:1

8:1

-L- POS STA. 27+53+/-

BEGIN APPROACH SLAB

.0
5

TYPE B-77

TYPE B-77

TYPE B-77

TYPE B-77

TYPE B-77

TYPE B-77

BRIDGE SKETCH -L- OVER SECOND BROAD RIVER

(STRUCTURE PAY ITEM)

(STRUCTURE PAY ITEM)

(STRUCTURE PAY ITEM)

8:1

C
L
-
C

L

+
4
1.
5
7

-L- 31+20.15
BEGIN RETAINING WALL

(STRUCTURE PAY ITEM)
REMOVE EXISTING BRIDGE

P
S

11
’

P
S

10
’

+
3
7
.3

8

50:1

TYPE B-77

TYPE B-77

1

2

3

4

2

1

115.00’ RT

+00.00 -L-

115.00’ RT

+00.00 -L-

115.00’ RT

+05.00 -L-

140.00’ RT

+00.00 -L-

87.00’ LT

+00.00 -L-

140.00’ RT

+50.00 -L-

117.00’ RT

+38.00 -L-

230.00’ LT

+35.00 -L-

1

96.47’ RT

+00.00 -L-
98.16’ RT

+50.00 -L-

101.01’ RT

+00.00 -L-

98.75’ RT

+25.00 -L-

96.61’ RT

+20.00 -L-

98.81’ RT

+50.00 -L-

P
C
 
S
ta
.  
2
7
0
+
0
4
.7

8

-LFUT-

Ds = 60 MPH

SE = .05

PI Sta 274+35.24

D

L = 852.38’

T = 430.46’

R = 2,473.00’

-LFUT-

4’x4’ CONC

MTL

MTL

MTL

MTL

CMP

66"

WW
CONC
2-4’

H
T
R

S

D
K

W
D

G
R

G
R

GATE
MTL

SOIL
/G

R

ABAND

S26
°31’18

"W40.17
’

S46°49’30"W

107.24’

S87°36’09"W

199.56’

S72°28’35"W

97.49’

S35°46’49"W

57.13’

N61°18
’45"E

40.88
’

N24°43’04"W

424.79’
N39

°13’
50"

W
89.

43’

N70°40’03"W

11.14’

N6
4°5

7’13
"E

27
.05

’

N4
6°

00
’57

"W55
.52

’

48.59
’

S55°1
0’29"

W

53.40’

S61°17’40"W

N29°03
’27"W

214.52’

S
6
4
°5

4
’1
3
"W

4
4
9
.2

6
’

S67°31’14"W

48.71’

S
8
6
°1
2
’0

9
"W

5
3
3
.1
8
’

EIP

US
 2

21 
 24
’ B

ST

WOODS

SECOND 
BROAD 

RIV
ER

WOODS

WOODS

WOODS

WOODS

6

TOWER
MTL

RW MON

RW 
MON

SOUTHERN RAILWAY R/W (RAILROAD ABANDONED)

SOUTHERN RAILWAY R/W (RAILROAD ABANDONED)

BARRY MICHAEL SPENCER
DB 513  PG 634

AND EVA J. SEAWELL

FRED SEAWELL SR.

DB 762  PG 0917

PAUL H. CARTWRIGHT

DB 660  PG 138

PAUL H. CARTWRIGHT

DB 660  PG 138

LOENARD W. GOBLE

DB 529  PG 318

3.69’
+11.98

2
.0

5
’

+
5
0
.2

4

6.05’

+31.48

91.18’

+26.85

-
B

L
-
 
6
9
 

WOODS

BARRY MICHAEL SPENCER
DB 513  PG 634

PAUL H. CARTWRIGHT

DB 660  PG 138

15
" 

RC
P-
IV
 

FS

GRADE T
O 

DRAI
N

FROM STA. 27+30 TO STA. 28+25 -L- RT

( Not to Scale)

2’min.

Abutment and Piles
Remove Existing

 

STREAMBANK STABILIZATION

DETAIL 8

3GI

5
4
" R

C
P
-
III

TB 2GI

GRADE TO
 DRAIN

15" R
CP-IV 

TB 2
GI

STA. 21+82 -L- LT

4:
1 o
r

Fla
tte
r

DETAIL 6

3-GI

5.0’

N.G./T.B.

Exist. Ditch

Bed Pipe

Fill

Slope

Headwall

2:1

( Not to Scale)
FALSE CUT

0503

0507

0508

0510

2:
12:1

D

( Not to Scale)

d

STANDARD ’V’ DITCH

FROM STA. 33+00 TO STA. 35+50 -L- RT

Type of Liner=Class ’B’ Rip-Rap
Max. d=2.0 Ft.

Min. D=2.5 Ft.

DETAIL 1

Ground

Natural

Ground

Natural

( Not to Scale)

FROM STA. 29+77 TO STA. 30+42 -L- RT

DETAIL 10

  Geotextile=35 sy
Type of Liner=23 Tons, CL ’I’ Rip-Rap

1.0’min.

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 22+20 TO STA. 22+30 -L- RT

DETAIL 9

B=5 Ft.

Max. d=4 Ft.

Min. D=6 Ft.

Ground

Natural

Ground

Natural

Type of Liner=Class ’I’ Rip-Rap

1159.3’

  ELEV

0501

0502

HW

0506

0505

0504

TB 2GI

0509

Type of Liner = Class II Rip-Rap & Geotextile

15
" 

w
/  E

LB
O

W
S

( Not to Scale)

DETAIL 11

1.0’min.

FROM STA. 33+50 TO STA. 34+70 -L- LT

RIP RAP AT EMBANKMENT

RIP RAP AT EMBANKMENT

              Geotextile=300 SY
Type of Liner=285 Tons, Cl ’II’ Rip-Rap

TB 2GI

15
" 

R
C
P
-I

V
 

2GI
TB 

15
" 

C
S
P 

w
/ E

LB
O

W
S

14
-
G

A
.

5
4
"
 
C

S
P

E
L
B

E
L
B

E
L
B

E
L
B

1147’ x
x 1147’

x 1148’

1149’

x 
1149’

x 

F

F

F

C

C

F

C

NAD 83



12
’

12
’

40’

12
’

12
’

P
S4
’

 #1RETAINING WALL
PROPOSED

SEE DETAIL 1

w/ CL ’B’ RIPRAP

STD ’V’ DITCH

30+69 TO 36+60 LT
RETAINING WALL TO SBG
GRADE TO DRAIN FROM 

Drainage

Geotextile For 

36+60 LT

END SBG

OF EXIST 18" CMP

REMOVE APPROX 13’

SEE DETAIL 11

EMBANKMENT

RIP RAP AT

Geotextile

2.0’

NWS

FUTURE DESIGN

6

SEE SHEET 7 FOR -L- PROFILE

PROPOSED DESIGN

M
A

T
C

H
 

S
H

E
E
T
 
5
 
-
L
-
 
S
T
A
. 
3
4
+

0
0
.0

0

GFD = GEOTEXTILE FOR DRAINAGE

SEE SHEETS W-1 THRU W-? FOR RETAINING WALL PLANS

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway

NC COA No. C-0890

Raleigh, NC 27606

915  Jones Franklin Road
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

   B-3673

2
1-
J

U
L
-
2
0
14
 
0
9
:0

7
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
-
3
6
7
3
_

R
d
y
_
p
s
h
_
0
6
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

8
/
1
7
/
9
9

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

-L- POT Sta.  39+12.16

.0
0

PI Sta 42+56.57

D

L = 638.03’

T = 323.73’

R = 1,527.89’

.0
5

.0
1

.0
1

.0
2
5
.0

16

(TYP.)

-L-

.0
1

4
0
+
0
0

4
5
+
0
0

3
5
+
0
0

-L-

.0
2

.0
3

.0
4

.0
2

Ds = 60 MPH

SE = .05

-L- 

PI Sta 32+61.32

D

L = 971.82’

T = 492.38’

R = 2,450.00’

PT Sta.  37+40.76

PC Sta.  39+32.84

PT Sta.  45+70.87

+
13
.3

9

.0
5

15:1

GRAU 350 

-L- 36+60.00
END RETAINING WALL

2
3
’

-L- POC Sta.  41+16.00
END TIP PROJECT B-3673 END CONSTRUCTION

WENDELL S. CONNOR

10
0
.0

0
’

MTL

MTL

MTL

S
O
IL
/

G
R

18" CMP

HW

HW

MTL WW

6’ CONC
WW

5’ CONC

WW

6’ CONC
WW

5’ CONC

CONC

8’x9’

WW

2-4’ CONC

CONC

4’x4’

HW

12’ CONC

GATE

MTL

CMP

18"

H
T

R

GR

ABAND ABAND
ABAND

ABAND

SECOND 
BROAD 

RI
VE

R

6
0
" C

H
L

US 221  24’ BST

6’ CONC WWWW

3’ CONC

WW

2-6’ CONC

SOIL/GR

6’x6’ CONC

DB 590  PG 536

S
8
9
°5
2
’3
2
"E

2
8
3
.11
’

S61°12’11"W

83.69’ R/W-EIP

31.98’ EIP-R/W

N49°25’45"W
47.44’

N47°51’27"W

145.03’

N58°
34’2

8"W
55.6

2’

S
3
1°16

’3
5
"W

6
5
.7

4
’

S
2
6
°4

6
’2

8
"W

3
2
.5

3
’
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FOR -L- PLAN VIEW SEE SHEETS 4 & 5

PI = 12+75.00

EL = 1,145.48’

(+)0.5600% (+)0.8000%

VC = 100’

K = 417

PI = 14+50.00

EL = 1,146.88’

(+)0.8000% (+)0.5600%

VC = 180’
K = 750

PI = 21+50.00

EL = 1,150.80’

(+)0.5600% (+)1.4400%

VC = 180’
K = 205EL = 1,145.15’

1,
15

5
.8

4

E
L
E

V
=
11
3
2
.5

1
S

T
A
 
13

+
0
0
 
-

L
-
 

L
T

L
A

T
 
’V
’ 

D
IT

C
H

(+)3
.30%

(+)1.37%

E
L
E

V
=
11
3
4
.5

6
S

T
A
 
14

+
5
0
 
-

L
-
 

L
T

L
A

T
 
’V
’ 

D
IT

C
H

E
L
E

V
=
11
4
2
.8

1
S

T
A
 
17

+
0
0
 
-

L
-
 

L
T

E
N

D
 

L
A

T
 
’V
’ 

D
IT

C
H

E
L
E

V
=
11
3
3
.6

6
S

T
A
 
12

+
5
0
 
-

L
-
 

L
T

B
E

G
 

L
A

T
 
’V
’ 

D
IT

C
H

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

= 50

= 1143.8

= 100

= 500+

= 1149.6

= 1144.0

= 21+

EXIST. 24" CMP - CULVERT HYDRAULIC DATA

= 12

= 13

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

= 50

= 1135.1

= 100

= 500+

= 1145.6

= 27

= 33

= 1135.4

= 49+

  36" RCP - CULVERT HYDRAULIC DATA

(-)2.30%

36" RCP-III 24" RCP-III

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

DESIGN HW ELEVATION

BASE HW ELEVATION

54" RCP-III - CULVERT HYDRAULIC DATA

CFS

YRS

YRS

CFS

CFS

YRS

FT

FT

FT

= 50

= 100

= 1159.3

= 1158.5

= 190

= 130

= 150

= 200

= 1157.8

54" RCP-III

BEGIN BRIDGE 

END BRIDGE 

-L-

FOR -L- PLAN VIEW SEE SHEETS 5 & 6

1,
15

5
.8

4

O

E
L
E

V
=
11
6
1.
5
9

S
T

A
 
3
3

+
0
0
 
-

L
-
 

R
T

B
E

G
 
S

T
D
 
’V
’ 

D
IT

C
H

(+)4
.31%

E
L
E

V
=
11
17

2
.3

6
S

T
A
 
3
5
+
5
0
 
-

L
-
 

R
T

E
N

D
 

S
T

D
 
’V
’ 

D
IT

C
H

-L- Sta 27+78 +/-

-L- Sta 30+98 +/-

****************************************
NAIL IN BASE OF 15" POPLAR
FROM -L- STA. 39+12.16
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BM22       ELEVATION = 1321.36
****************************************
BENCHMARK

PI = 33+70.00

EL = 1,166.35’

(+)1.1600%

(+)4
.700

0%

VC = 410’
K = 116

PI = 37+00.00

EL = 1,181.86’

(+)4
.700

0%
(+)4.

2576
%

VC = 250’

K = 565

PI = 26+50.00

EL = 1,158.00’

(+)1.4400% (+)1.1600%

VC = 170’

K = 607


	B-3673 Permit Application Cover Letter
	B-3673 PCN
	B-3673 EEP Letter
	B-3673 Roadway Plansheets
	B3673_RDY_PER_TTD_140721
	B3673_RDY_PER_PSH04_140731
	B-3673_Rdy_psh_04
	References
	border, B-3673_Rdy_border_PSH.dgn
	exist, B3673_ncdot_fs.dgn
	dsn, B-3673_Rdy_dsn.dgn
	ss, B-3673_Rdy_ss.dgn
	sht layout, B-3673_Rdy_Sht_Layout.dgn
	future, B-3673_Rdy_dsn_L_Fut.dgn
	ROW, B-3673_Rdy_ROW.dgn
	shade, B-3673_Rdy_dsn_shp.dgn
	drn, R:
	Roadway
	Proj
	..
	..
	Drainage
	B-3673_Hyd_DRN.dgn






	wet, B3673_Nat_wet.dgn



	B3673_RDY_PER_PSH05_140721
	B-3673_Rdy_psh_05
	References
	border, B-3673_Rdy_border_PSH.dgn
	dsn, B-3673_Rdy_dsn.dgn
	ss, B-3673_Rdy_ss.dgn
	row, B-3673_Rdy_ROW.dgn
	future, B-3673_Rdy_dsn_L_Fut.dgn
	layout, B-3673_Rdy_Sht_Layout.dgn
	exist, B3673_ncdot_fs.dgn
	shade, B-3673_Rdy_dsn_shp.dgn
	drn, R:
	Roadway
	Proj
	..
	..
	Drainage
	B-3673_Hyd_DRN.dgn






	wet, B3673_Nat_wet.dgn



	B3673_RDY_PER_PSH06_140721
	B-3673_Rdy_psh_06
	References
	border, B-3673_Rdy_border_PSH.dgn
	dsn, B-3673_Rdy_dsn.dgn
	ss, B-3673_Rdy_ss.dgn
	exist, B3673_ncdot_fs.dgn
	future, B-3673_Rdy_dsn_L_Fut.dgn
	layout, B-3673_Rdy_Sht_Layout.dgn
	ROW, B-3673_Rdy_ROW.dgn
	shade, B-3673_Rdy_dsn_shp.dgn
	drn, R:
	Roadway
	Proj
	..
	..
	Drainage
	B-3673_Hyd_DRN.dgn






	wet, B3673_Nat_wet.dgn



	B3673_RDY_PER_PFL07_140721
	B-3673_Rdy_pfl_07
	References
	BORDER SHT 1, B-3673_Rdy_border_Profile_PSH.dgn
	SHEET 2 L TOP, B-3673_Rdy_pfl.dgn
	SHEET 1 L TOP-1, B-3673_Rdy_pfl.dgn
	SHEET 1 L BOTTOM, B-3673_Rdy_pfl.dgn







