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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

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

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 17+50 TO STA. 18+25 -Y4A LT

DETAIL YYY

Min. D= 1.5 Ft.

Ground

Natural

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 757+05 TO STA. 757+73 -L- LT

DETAIL GGGG

B= 5 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

FROM STA. 39+36 TO STA. 40+00 -Y15- RT

5:1

B

D

( Not to Scale)

SPECIAL CUT BASE DITCH

Ground

Natural

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH
Ground 

Natural

5%5%

2:1 C

d

*When B is < 6.0'

Type of Liner= Class I Rip-Rap C= 12 FT.

b= 12 Ft.

B= 6 Ft.

Max. d= 1.5 Ft.

Min. D= 2 Ft.

2:
1

DETAIL IIII

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 754+50 TO STA. 755+50 -L- LT

Type of Liner= Class B Rip-Rap

FROM STA. 794+75 TO STA. 796+75 -L- LT

2:1

B

D

( Not to Scale)

SPECIAL CUT BASE DITCH

Ground

Natural

( Not to Scale)

2:
12:1 D

B

b

Ground 

Natural

5%5%

2:1 C

d

*When B is < 6.0'

Type of Liner= Class I Rip-Rap C= 12 FT.

b= 12 Ft.

B= 6 Ft.

Max. d= 1.5 Ft.

Min. D= 2 Ft.

2:
1 Ground 

Natural

DETAIL SSSS
CULVERT OUTLET CHANNEL PROTECTION

FROM STA. 30+50 TO STA. 38+50 -Y15REV- RT DDE=3900 CY

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 751+50 TO STA. 754+00 -L- RT DDE=290 CY

DETAIL AAAA

B= 4 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

LATERAL 'V'  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

  FROM STA. 25+67 TO STA. 28+32 -Y15RPDREV- RT DDE=1620 CY
  FROM STA. 36+93 TO STA. 39+40 -Y15RPDREV- RT DDE=65 CY

b= 5 Ft.

Min. D= 1.25 Ft.

DETAIL NNNN

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 25+67 TO STA. 26+72 -Y15RPDREV- RT DDE=30 CY

DETAIL PPPP

b= 5 Ft.

B= 4 Ft.

Max. d= 1.5 Ft.

Min. D= 2 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 26+72 TO STA. 28+32 -Y15RPDREV- RT DDE=70 CY

DETAIL OOOO

b= 5 Ft.

B= 4 Ft.

Max. d= 1.5 Ft.

Min. D= 1.5 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

B

4:
14:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 67+00 TO STA. 68+50 -Y15FLYBD- LT DDE=275 CY

42" RCP-III 42" RCP-III

Existing ground

Keyed-in 1 foot
Class B Rip Rap

3@ 3'Wx3'Lx2'H
PVC Coated Gabions buried 1 foot 

INV=815.46'

CONCRETE HEADWALL

PVC COATED GABION INSTALLATION DETAIL

DETAIL XXXX

Type of Liner= Coir Fiber

Ditch Flowline

STA. 12+58 -Y15FLYCA- RT

STA. 18+00 -Y5B- CL

EXCAVATION
PROPOSED

EXISTING GROUND

SIDE SLOPES
1.5:1 

COIR FIBER MATTING

2:1

W/ 2' SILLS IN BARREL 2 & 3
3@ 12'x7' RCBC, BURIED 1'

CL

BANKS ONLY (TYP)
AND GEOTEXTILE ON
CLASS 'I' RIP RAP

DETAIL 2

CULVERT INLET BANK STABILIZATION

EXCAVATION
PROPOSED

EXISTING GROUND

SIDE SLOPES
1.5:1 

COIR FIBER MATTING

2:1

CL

EMBED IN CHANNEL BED
ON BANKS AND
CLASS 'I' RIP RAP

CULVERT OUTLET CHANNEL PROTECTION

DETAIL 4

EXISTING GROUND

SIDE SLOPES
1.5:1 

EXCAVATION
PROPOSED

CL

2:1

WITH 2' SILL IN BARREL 2
2 @ 12'X10' RCBC, BURIED 1'

CULVERT OUTLET CHANNEL PROTECTION

IN CHANNEL BED
BANKS AND EMBED
AND GEOTEXTILE ON
CLASS 'I' RIP RAP

DETAIL 3

COIR FIBER MATTING

EXISTING GROUND

SIDE SLOPES
1.5:1 

BANKS ONLY (TYP)
AND GEOTEXTILE ON
CLASS 'I' RIP RAP

EXCAVATION
PROPOSED

CL

2:1

WITH 2' SILL IN BARREL 2
2 @ 12'X10' RCBC, BURIED 1'

CULVERT INLET FLOODPLAIN BENCH

Fla
tte
r2:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

  FROM STA. 152+55 TO STA. 154+50 -Y15- RT

DETAIL YYYY

Min. D= 1 Ft.

Ground

Natural

{

FLOW

A

A

30°

20° TO

B
A

N
K

F
U

L
L

B
A

N
K

F
U

L
L

WIDTH

BANKFULL

1/3

WIDTH

BANKFULL

1/3

WIDTH

BANKFULL

1/3

B

B

FLOW

{

FLOW

{

HEIGHT LENGTH WIDTHSTATION

2 4 2

                    

                    

                    

POOL

                    

4% TO 10% SLOPE

BOULDER DIMENSIONS (FT)

MINIMUM

2'

MINIMUM

2'

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 77+15 TO STA. 77+20 -Y15REV- RT DDE=55 CY
FROM STA. 75+61 TO STA. 75+81 -Y15REV- LT DDE=42 CY

FROM STA. 83+86 TO STA. 84+00 -Y15FLYBD- RT DDE=613 CY

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 54+58 TO STA. 54+62 -Y15FLYCA- LT DDE=97 CY
FROM STA. 757+05 TO STA. 757+73 -L- LT DDE=550 CY
FROM STA. 750+50 TO STA. 754+50 -L- LT DDE=290 CY

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 35+87 TO STA. 36+17-Y15RPDREV- RT DDE=10 CY

DETAIL QQQQ

b= 5 Ft.

B= 4 Ft.

Max. d= 1.5 Ft.

Min. D= 1 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

STA. 31+34 -Y15RPB- RT

AA

W 

PLAN VIEW

SECTION A-A

(4'min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

*NOT TO SCALE

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

W= 4 ft

D= 1 ft

B= 4.5 ft

not shown for clarity)
(Rip Rap in basin

GROUND
NATURAL
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E
R
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Slope

Ditch

Front

Fla
tte
r4:

1 o
r

Ditch

Slope

Front

DETAIL HHHH

Fla
tte
r6:1

 o
r

B= 2 Ft.

Min. D= 1 Ft.

Slope

Fill

GEOTEXTILE

DETAIL ZZZ

B= 5 Ft.

Max. d= 1 Ft.

Min. D= 3 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Geotextile

Geotextile

Ditch

Slope

Front

DETAIL RRRR

Fla
tte
r4:1

 o
r

B= 2 Ft.

Min. D= 1 Ft.

GEOTEXTILE

Geotextile

Elevation

Natural Bed

STA. 35+55 -Y15RPDREV- RT

Ground

Natural

Ground

Natural

(Variable)
Channel Bed

INLET CHANNEL PROTECTION

DETAIL VVVV

1.5'

             
Type of Liner= CL I Rip-Rap

Slope

Fill
Slope

Fill

GEOTEXTILE

Slope

Fill

GEOTEXTILE

DETAIL MMMM

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Geotextile

1.5'

B= 6 Ft.

Min. D= 2 Ft.

FROM STA. 54+55 TO STA. 56+00 -Y15FLYCA- LT DDE=500 CY
FROM STA. 792+70 TO STA. 792+86 -L- LT DDE=1305 CY

DETAIL DDDD

B= 3 Ft.

Max. d= 1 Ft.

Min. D= 1.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Geotextile

3'

2'
2:1

2:1

Slope

Ditch

Front

LOWER

BANKFULL OR SLIGHTLY

ELEVATION EQUAL TO

MINIMUM OF     AT AN

KEY IN VANE TO BANK

ROCK

FOOTER

ROCK

HEADER

DIRECTION OF ENGINEER

POOL EXCAVATED PER

PLAN VIEW

#57 STONE

SECTION B-B

SECTION A-A

BACKFILL, TYP.

#57 STONE

BANKFULL

SIGNIFICANT SPACES

NOT BE GAPPED OR HAVE ANY

ROCKS IN VANE ARM SHOULD

ROCKS

FOOTER

ROCKS

HEADER

BED

BANKFULL ELEVATION

TIE VANE ARM INTO

5) POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.

   DIRECTION OF THE ENGINEER.

4) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

   BETWEEN HEADERS AND FOOTERS.

3) CLASS "A" STONE CAN BE USED TO REDUCE VOIDS

2) DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

   VANE ARM TIES INTO BANKFULL.

1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

NOTES:

ROCK CROSS VANE DETAIL

BACKFILL, TYP.

#57 STONE EXCAVATED POOL

BED

OF THE FOOTER ROCK

A MINIMUM OF 1/3 WIDTH

SET HEADER ROCK BACK

ELEVATION

SEE PROFILE FOR

HEADER ROCK, TYP.

CONSTRUCTION

FOR ROCK CROSS VANE

EXCAVATED TRENCH

43+55

GEOTEXTILE

GEOTEXTILE

GEOTEXTILE

DETAIL FFFF

(AS NEEDED, SEE NOTE ON SHEET 11)
STA. 43+55 -Y15FLYCA- LT

DETAIL CCCC

B= 4 Ft.

Max. d= 1 Ft.

Min. D= 2.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Geotextile

DETAIL BBBB

B= 5 Ft.

Max. d= 1 Ft.

Min. D= 2.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Geotextile

Slope

Fill

GEOTEXTILE

Geotextile

Elevation

Natural Bed

STA. 43+72 -Y15FLYCA- LT
STA. 793+60 -L- RT

STA. 35+55 -Y15RPDREV- LT
STA. 19+80 -Y5B- LT

Ground

Natural

Ground

Natural

(Variable)
Channel Bed

OUTLET CHANNEL PROTECTION

DETAIL KKKK

1.5'

             
Type of Liner= CL I Rip-Rap

Outlet

Pipe or Ditch

Scour Hole (PSH)

Square Preformed

D
PSRM

MIN. 1' TUCK

WITH NATURAL GROUND

INSTALL LEVEL AND FLUSH

WITH GEOTEXTILE

LINER: CLASS B RIPRAP

PREFORMED SCOUR HOLE

DETAIL EEEE

FROM STA. 84+63 -Y15FLYCA- RT
FROM STA. 11+38 -Y15RPB- RT
FROM STA. 13+50 -UXRPB- LT
FROM STA. 13+58 -Y15RPA- RT

FROM STA. 47+32 -Y15FLYAC- LT
FROM STA. 45+38 -Y15REV- RT

FROM STA. 55+50 -Y15- LT
FROM STA. 52+50 -Y15- LT
FROM STA. 50+50 -Y15- LT
FROM STA. 40+35 -Y15- LT
FROM STA. 35+00 -Y15- LT
FROM STA. 30+50 -Y15- LT

( Not to Scale) STA. 20+90 -Y15FLYBD- RT

STA. 84+00 -Y15FLYCA- RT

( Not to Scale)
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