
STATE STATE PROJECT REFERENCE NO.

STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION

NO.
TOTAL
SHEETS

N.C.
SHEET

HEALING IN DIBBLE PLANTING METHOD

 firming soil at top.
5. Push handle forward 

PLANTING NOTES:

N.C.D.O.T. - ROADSIDE ENVIRONMENTAL UNIT

 protected area.
1.  Locate a healing-in site in a shady, well

 the root collar is at ground level.
 against the  sloping end so that 
4. Place a single layer of plants 

 as necessary and water thoroughly.
6. Repeat layers of plants and sawdust 

 correct depth.
 and place seedling at 
2. Remove planting bar 

USING THE KBC PLANTING BAR

SEEDLING /   LINER BAREROOT PLANTING DETAIL

PLANTING DETAILS

MIXTURE, TYPE,  SIZE, AND FURNISH SHALL CONFORM TO THE FOLLOWING:

 toward planter.
 as shown and pull handle 
1. Insert planting bar 

 root systems  from drying.
 container to prevent the 
 canvas bag or similar
 shall be kept in a moist 
 During planting, seedlings
PLANTING BAG 

 soil at bottom.
 toward planter, firming 
4. Pull handle of bar 

 thoroughly.
 hole  open.  Water
6. Leave compaction 

RF-1

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

25% BETULA NIGRA

25% FRAXINUS PENNSYLVANICA

25% PLATANUS OCCIDENTALIS

25% LIRIODENDRON TULIPIFERA

R-3421A

 12 inches deep and provide drainage.
2. Excavate a flat bottom trench 

 a sloping angle.
 sawdust over the roots maintaining 
5. Place a 2 inch layer of well rotted 

 at one end of the trench. 
 well rotted sawdust at a sloping angle
 rotted sawdust. Place a 2 inch layer of
3. Backfill the trench with 2 inches well 

2 inch

 from seedling.
 2 inches toward planter
3. Insert planting bar

 1 inch thick at center.
 4 inches wide and 
 be 12 inches long,
 cross section, and shall
 blade with a triangular
 Planting bar shall have a
KBC PLANTING BAR

 root collar.
 10 inches below the
 no roots extend more than 
 pruned, if necessary, so that
 All seedlings shall be root
ROOT PRUNING 

REFORESTATION

AVERAGING 8 FT. ON CENTER,  APPROXIMATELY  680 PLANTS PER ACRE. 

TREE REFORESTATION SHALL BE PLANTED 6 FT. TO 10 FT. ON CENTER,  RANDOM SPACING,

REFORESTATION 

REFORESTATION DETAIL SHEET

RIVER BIRCH

GREEN ASH

AMERICAN SYCAMORE

TULIP POPLAR



HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

R-3421A RF-2

SEE PLAN SHEETS FOR AREAS TO BE PLANTED

DIBBLE PLANTING METHOD

 firming soil at top.
5. Push handle forward 

PLANTING NOTES:

N.C.D.O.T. - ROADSIDE ENVIRONMENTAL UNIT

 correct depth.
 and place seedling at 
2. Remove planting bar 

USING THE KBC PLANTING BAR

PLANTING DETAILS

MIXTURE, TYPE,  SIZE, AND FURNISH SHALL CONFORM TO THE FOLLOWING:

 toward planter.
 as shown and pull handle 
1. Insert planting bar 

 root systems  from drying.
 container to prevent the 
 canvas bag or similar
 shall be kept in a moist 
 During planting, seedlings
PLANTING BAG 

 soil at bottom.
 toward planter, firming 
4. Pull handle of bar 

 thoroughly.
 hole  open.  Water
6. Leave compaction 

PAID FOR AS "STREAMBANK REFORESTATION"

NOTE: TYPE 1 AND TYPE 2 STREAMBANK REFORESTATION SHALL BE 

STREAMBANK  REFORESTATION 

TYPE 1

50% CORNUS AMOMUM

50% SALIX NIGRA

SILKY DOGWOOD

BLACK WILLOW

TYPE 2

TYPE II

TYPE I

FT.

STREAM

STREAMBANK REFORESTATION TYPICAL

8 FT.

4

 from seedling.
 2 inches toward planter 
3. Insert planting bar 

 1 inch thick at center.
 4 inches wide and 
 be 12 inches long, 
 cross section, and shall
 blade with a triangular
 Planting bar shall have a
KBC PLANTING BAR

 root collar.
 10 inches below the
 no roots extend more than 
 pruned, if necessary, so that
 All seedlings shall be root
ROOT PRUNING 

2 inch

25% BETULA NIGRA

25% PRUNUS SEROTINA

25% PLATANUS OCCIDENTALIS

25% LIRIODENDRON TULIPIFERA

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

RIVER BIRCH

BLACK CHERRY

SYCAMORE

TULIP POPLAR

BAREROOT PLANTING DETAILLIVE STAKES PLANTING DETAIL

BUDS (FACING UPWARD)

ANGLE CUT 30°-45°

SQUARE CUT

GROUND

EXISTING/PROPOSED

LIVE STAKES

BANK STABILIZATION WITH LIVE STAKES

LIVE STAKE 

COIR FIBER MAT

(1/2"-2" DIAMETER)

LIVE CUTTING

2 - 3 Feet

2 ft - 3 ft LIVE STAKES

2 ft - 3 ft LIVE STAKES

STREAMBED

EXISTING/PROPOSED

   DETAIL SHEET 1 OF 2

STREAMBANK REFORESTATION

APPROXIMATELY  2724 PLANTS PER ACRE.

ON CENTER,  RANDOM SPACING,  AVERAGING 4 FT. ON CENTER,

TYPE 1 STREAMBANK REFORESTATION SHALL BE PLANTED 3 FT. TO 5 FT.

APPROXIMATELY 680 PLANTS PER ACRE.

ON CENTER,  RANDOM SPACING,  AVERAGING 8 FT. ON CENTER,

TYPE 2 STREAMBANK REFORESTATION SHALL BE PLANTED 6 FT. TO 10 FT.

   OF LIVE STAKE IS WITHIN GROUND

LIVE STAKES SHALL BE DRIVEN UNTIL APPROXIMATELY  3/4 

   ON CENTER

LIVE STAKES SHALL BE SPACED APPROXIMATELY 4 FEET

NOTE:



HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

R-3421A RF-3

N.C.D.O.T. - ROADSIDE ENVIRONMENTAL UNIT

   DETAIL SHEET 2 OF 2

STREAMBANK REFORESTATION

REINFORCEMENT BAR

#10 STEEL

12"

1"

24"

4"

1"

STAPLE

1" (nominal)

DIAMETER BEND

4"

WOODEN STAKE

2" x 2" (nominal)

BACKFILLMATTING

COIR FIBER
GROUND

EXISTING

FLOODPLAIN/

TO NWSEL

EXTEND MATTING

OF FLOW

DIRECTION

IN TRENCH

MATTING

AND BACKFILLED

PLACED IN TRENCH

MATTING SHALL BE

COIR FIBER MATTING DETAIL

ANCHOR OPTIONS

PLAN VIEW

TYPICAL CROSS SECTION

NOT TO SCALE

STREAM BED

{

ON 1’ CENTERS

ANCHOR TRENCH

ON 1’ CENTERS

ANCHOR OVERLAP

3’ CENTERS

ANCHORS ON

6" OVERLAY(MIN)

(TYP)

18"

3’ CENTERS

ANCHORS ON

6" MIN

IN TRENCH

1’ CENTERS

ANCHORS ON

12-24"

1-2"
1-2"

1’ CENTERS
ANCHORS ON

1’ CENTERS
ANCHORS ON

1’ CENTERS
ANCHORS ON
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152.00
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

R-3421A

SEE RF-2, RF-3 AND PROJECT SPECIAL PROVISIONS

0.57 ACRE STREAMBANK REFORESTATION

RF-4
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TA
IN

148

2GI

4’-18"
REMOVE 2GI &

CONC DITCH
REMOVE 

149

2GI

158

2GI

TB 2GI

157

2GI

160

159

COLLAR 

R
E
T
A
IN

166

2GI

ELBOW

R
E
T
A
IN

EL
BO

W

R
E
T
A
IN

ELBOW

ELBOW

3-8’ X 7’ RCBC

2-6’ X 6’ RCBC

REMOVE HW

-L2REV- LT
STA 29+50 - 34+50 
SPECIAL CUT DITCH
SEE DETAIL G

90°

57°

CLASS I RIP-RAP

SEE DETAIL P
CLASS I RIP-RAP

SEE DETAIL Q

2 FT. BASE DITCH

15" 
RCP-IV

 

15" R
CP-IV 

TB 2GI

TB 2GI

BDO

15
" 

RC
P-
IV
 

15"
 RC

P-I
V 

ELB

ELBOW

15
" 

R
C
P
-
IV
 

15
" 

R
C
P
-I

V
 

R
E
T
A
IN

JB 
w/M

H

18
" R

C
P
-
IV
 

158A

156A

Ditch Slope-2.5%
End Ditch Elev.-214.3
Begin Ditch Elev.-215.4
Use Class I Rip-Rap
See Detail ’Y’
3’ Depth
4’ Base Ditch

REMOVE

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

10 TON CLASS I RIP-RAP
STA. 35+75 RT.  -RPC-

DETAIL Y

B= 4 Ft.

Max. d= 2 Ft.

Min. D= 3 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= CLASS I Rip-Rap

Geotextile

-RPC- RT
STA 33+00 - 34+00 +/-
144 SY GEOTEXTILE FOR DRAINAGE
W/ 63 TONS CL B RIP RAP
TOE PROTECTION 
SEE DETAIL F

10 SY GEOTEXTILE FOR DRAINAGE
3 TONS CL B RIP RAP

  

                   

   

   

   

15
" H

D
P
E

159A

3G
I-

A

2G
I-

A

2GI-D

TOE PROTECTION

8 SY GEOTEXTILE FOR DRAINAGE

2 TON CL 1 RIP RAP

60
" 

RC
P-
III

FO
R 

D
RA
IN

AG
E

5 
SY
 G

EO
TE

XT
IL
E

1 
TO

N
 
CL 

B 
RI
P 

RA
P

FO
R 

DRA
IN

AG
E

28
 S

Y 
G
EO

TE
XT
ILE

10
 T

O
N
S 

CL 
B 

RI
P 

RA
P

APPROX. 80 TONS CL I RIP RAP TOTAL

REMOVE

18"

W/ 24" RCP
COLLAR/EXTEND 12’
REMOVE HW

HW

2 TON CL B RIP RAP

-L2REV- LT

STA 40+50 - 42+50 

300 SY GEOTEXTILE FOR DRAINAGE

W/ 130 TONS CL B RIP RAP

TOE PROTECTION

SEE DETAIL F

CL B RIPRAP

FOR DRAINAGE

7 SY GEOTEXTILE

2 TON CL B RIP RAP

W/ 24" RCP
COLLAR/EXTEND 8’
REMOVE DI

STA 27+00-28+25 L2REV LT
130 SY GEOTEXTILE FOR DRAINAGE
W/ 57 TONS CL B RIP RAP
TOE PROTECTION
SEE DETAIL F

-L2REV- LT
STA 28+25 - 29+00 
78 SY GEOTEXTILE FOR DRAINAGE
W/ 34 TONS CL B RIP RAP
TOE PROTECTION
SEE DETAIL F

GTD

GTD

GTD

GTD

STA 0+00-1+90 RPD RT
198 SY GEOTEXTILE FOR DRAINAGE
W/ 86 TONS CL B RIP RAP
TOE PROTECTION
SEE DETAIL F

-RPC- RT
STA 18+00 - 32+00 
BERM DITCH
SEE DETAIL B

L

S etc.

GI

10
:1 20:1

( Not to Scale)

FALSE SUMP

2.0’

DETAIL D

Traffic Flow
Outside Ditch

1.
0
’ 

M
a
x

0
.5
’ 

M
in
.

S=Ditch Slope C Proposed Ditch

Median Ditch

( Not to Scale)
FALSE SUMP

S

S=Ditch Slope

etc.
GI

L

2’

D

D

Ditch Grade Ditch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

Over 4.0% To 6.0%

9"

20’L (See Chart Below)

DETAIL X

C Proposed Ditch

DETAIL X
FS SEE

DETAIL D
FS SEE

DETAIL X
FS SEE

DETAIL X
FS SEE

DETAIL D
FS SEE

DETAIL D
FS SEE

DETAIL D
FS SEE

DETAIL E
FS SEE

2GI

FOR DRAINAGE
5 SY GEOTEXTILE

1 TON CL B RIP RAP

SH
EE

T 
2D
-1

SE
E 

D
ET

AI
LS

P

CL I RIP RAP

2.0

2.0

2.0

APPROX 26 SY GEOTEXTILE FOR DRAINAGE
APPROX 27 TONS RIP RAP
AT STREAM BANKS

Natural Natural 

Ground Ground2:
12:1

D

DETAIL

( Not to Scale)

STANDARD BASE DITCH

B

Type of Liner =

Min. D =

B =

Max. d =

d

Ft.

Ft.

Ft.
* When B is   6.0’

Geotextile

REMOVE PAVED DITCH

160.00’
+10.00 -RPC-

245.00’
+90.00 -RPC-

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

R-3421A

0.77 ACRE STREAMBANK REFORESTATION
SEE RF-2, RF-3 AND PROJECT SPECIAL PROVISIONS

RF-5


