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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICS

ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

 

 

 

A
NI

LORAC HTR

O
N

L
A

NOISSEF
O

R
P

REENIGN
E

23993

SEAL

E
CIRP .S 

X
A

M

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 309+50 TO STA. 313+50 -L- LT

DETAIL D

b=5.0 Ft.

B=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 313+50 TO STA. 314+42 -L- RT

DETAIL E

b=5.0 Ft.

B=5.0 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

Slope

Fill

GEOTEXTILE

LATERAL ’V’  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

FROM STA. 326+00 TO STA. 328+50 -L- RT

b=5.0 Ft.

Min. D=1.5 Ft.

DETAIL G

Ground

Natural

Slope

Fill

S

2.0’

DETAIL Q

S=Swale Slope

1.
0
’ 

M
in

2:
1 2:1

( Not to Scale)

Pipe
Outlet

5.0’

S

2.0’
S=Swale Slope

1.
0
’ 

M
in

2:
1

2:1

( Not to Scale)

Pipe
Outlet

5.0’

STA. 361+50 -L- RT

STA. 492+05 -L- LT
STA. 381+80 -L- RT

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

FROM STA. 382+00 TO STA. 385+50 -L- RT

Slope

Fill

Type of Liner= Class I Rip-Rap b= 5 Ft.

Max. d=1.0 Ft.

Min. D=1.0 Ft.

DETAIL M

Ground

Natural

Geotextile

LATERAL ’V’  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

FROM STA. 342+50 TO STA. 344+50 -L- RT

b=5.0 Ft.

Min. D=1.0 Ft.

DETAIL H

Ground

Natural

Slope

Fill

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 509+00 TO STA. 511+00 -L- RT

DETAIL Y

b=5.0 Ft.

B=4.0 Ft.

Min. D=1.0 Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 380+00 TO STA. 384+82 -L- LT
FROM STA. 362+50 TO STA. 365+50 -L- RT

DETAIL AG

b=5.0 Ft.

B=2.0 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

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL CHANNEL CHANGE

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 353+00 TO STA. 355+00 -L- LT

DETAIL K

b=5.0 Ft.

B=5.0 Ft.

Max. d=4.0 Ft.

Min. D=4.0 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL CHANNEL CHANGE

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 355+00 TO STA. 363+70 -L- LT
FROM STA. 350+18 TO STA. 353+00 -L- LT

DETAIL L

b=10.0 Ft.

B=5.0 Ft.

Max. d=4.0 Ft.

Min. D=4.0 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 13+59.62 TO STA. 15+09.23 -Y6RPA- RT

DETAIL AB

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= Class B Rip-Rap

Slope

Ditch

Front

Ground

Natural

Geotextile
B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 528+00 TO STA. 528+40 -L- LT

DETAIL AC

B= 5 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

( Not to Scale)

Flatter

4:1 or

Fla
tte
r4:

1 o
r

FROM STA. 440+06 TO STA. 447+45 -L- MED

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL X

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 507+00 TO STA. 509+50 -L- LT

DETAIL U

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= PSRM

Ground

Natural

Slope

Fill

DETAIL R

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 392+42 TO STA. 392+72 -L- LT

DETAIL AJ

B= 2.0 Ft.

Max. d=1.5 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Geotextile

TOE OF FILL
FALSE SUMP AT

TOE OF FILL
FALSE SUMP AT

( Not to Scale)

TOE PROTECTION

d

FL
ATT

ER2:
1 

O
R

FROM STA. 306+95 TO STA. 307+35 -L- RT
FROM STA. 303+35 TO STA. 303+65 -L- RT

DETAIL A

b

b= 4.0 Ft.
d= 1.0 Ft.

Type of Liner= PSRM

GROUND

NATURAL

SLOPE

FILL

VAR.
VAR.

D

( Not to Scale)

RIP RAP AT JS STREAM OUTLET

B

d

STA 485+90 -L- RT; d=D; Length=30’
STA. 418+30 -L- RT; d=2.0’; Length=31’

(INLET) STA. 416+00 -L- LT; d=D; Length=40’
STA. 314+40 -L- RT; d=4.0’; Length=30’

DETAIL O

1.5:1 or Flatter

Side Slopes  

 

Type of Liner= Class II Rip-Rap

B=Match JS Stream

Max. d=See Below

Min. D=Tie to NG

Ground

Natural

Ground

Natural

Geotextile

or
 F

LA
TT

ER
2:
1

or FLATTER

2:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL S

B=2.0 Ft.

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class I Rip Rap

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 22+00 TO STA. 22+64 -Y6- LT

DETAIL AH

b=Variable

B=4.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 429+65 TO STA. 431+65 -L- LT
FROM STA. 304+50 TO STA. 307+00 -L- LT

DETAIL B

b=5.0 Ft.

B=4.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 500+75 TO STA. 504+50 -L- RT
FROM STA. 463+50 TO STA. 464+00 -L- LT
FROM STA. 441+23 TO STA. 441+50 -L- RT
FROM STA. 379+60 TO STA. 381+50 -L- RT
FROM STA. 307+00 TO STA. 308+00 -L- LT

DETAIL C

b=5.0 Ft.

B=2.0 Ft.

Min. D=1.5 Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 21+70 TO STA. 22+50 -Y6- RT

DETAIL Z

b=Variable

B=2.0 Ft.

Min. D=1.5 Ft.

Ground 

Natural

Slope

Fill

VAR.
VAR.

D

( Not to Scale)

RIP RAP AT JS STREAM OUTLET

B

d

STA 342+65 -L- LT; d=3.5’; Length=18’

DETAIL P

1.5:1 or Flatter

Side Slopes 

 

Type of Liner= Class B Rip-Rap

B=Match JS Stream

Max. d=See Below

Min. D=Tie to NG

Ground

Natural

Ground

Natural

Geotextile

DETAIL AD

D

( Not to Scale)

FROM STA. 331+30 TO STA. 333+70 -L- RT
FROM STA. 344+50 TO STA. 344+67 -L- RT

OR FLATTER

3:1
Ground
Natural

Ground
Natural

STANDARD V GRASSED SWALE

 

O
R 

FL
ATT

ER3:
1

Min. D= 1 Ft.

D

2:
12:1

( Not to Scale)

BANK STABILIZATION

B

d

STA. 33+00 -Y6- LT; d=3.0’; Length=32’

DETAIL V

Std. No. 876.01

When B is > 6.0’
-

Type of Liner= CL. I Rip-Rap

B= Existing

Max. d= 3.0 Ft.

Min. D= Existing

Ground

Natural

Ground

Natural

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 276+50 TO STA. 279+50 -L- LT

DETAIL W

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 280+00 TO STA. 284+00 -L- RT
FROM STA. 278+88 TO STA. 279+50 -L- RT

FROM STA. 21+50 TO STA. 22+79 -Y6RPC- RT
FROM STA. 528+31 TO STA. 531+00 -L- LT

FROM STA. 495+50 TO STA. 500+50 -L- RT
FROM STA. 493+25 TO STA. 494+50 -L- RT
FROM STA. 348+60 TO STA. 351+50 -L- RT

DETAIL J

b=5.0 Ft.

B=3.0 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

Slope

Fill

GEOTEXTILE

DDE=22 CY

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

FROM STA. 15+59.38 TO STA. 16+80 -Y6RPA- RT
FROM STA. 15+33 TO STA. 16+34 -Y6- RT

FROM STA. 488+60 TO STA. 489+00 -L- LT
FROM STA. 365+50 TO STA. 369+00 -L- LT
FROM STA. 355+17 TO STA. 357+00 -L- RT
FROM STA. 352+50 TO STA. 353+63 -L- RT
FROM STA. 335+00 TO STA. 336+40 -L- RT
FROM STA. 274+50 TO STA. 276+50 -L- LT

b= 5.0 Ft.

Min. D= 1.0 Ft.

DETAIL I

Ground

Natural

Slope

Fill

Existing Bed

2
:1

b

( Not to Scale)

D
2:1 2:

1

BERM ’V’ DITCH

   FROM STA. 536+50 TO STA. 541+00 -L- LT
   FROM STA. 532+90 TO STA. 536+50 -L- LT
   FROM STA. 444+50 TO STA. 447+50 -L- LT
   FROM STA. 437+00 TO STA. 439+60 -L- LT  

FROM STA. 421+40 TO STA. 423+60 -L- LT  
   FROM STA. 29+88 TO STA. 34+38 -Y13RPD- RT
   FROM STA. 28+00 TO STA. 29+50 -Y6RPB- LT

FROM STA. 24+00 TO STA. 26+00 -Y4- LT
FROM STA. 12+50 TO STA. 16+50 -Y4- RT

  FROM STA. 10+60 -Y4RPA- RT TO STA. 421+40 -L- LT   

DETAIL AF

b=5.0 Ft.

Min. D=1.0 Ft.

Ground

Natural

RDWY

FROM STA. 23+12 -LACFLY- LT

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 16+34 TO STA. 21+62 -Y6- RT

DETAIL AA

b=Variable

B=4.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

Fla
tte
r4:

1 o
r

D
Flatter

3:1 or

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 438+50 TO STA. 439+50 -L- RT

DETAIL AK

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 439+07 TO STA. 439+74 -L- RT

DETAIL AI

B=3.0 Ft.

Min. D=VAR Ft.

Ground

Natural

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 506+00 TO STA. 509+00 -L- RT
FROM STA. 504+00 TO STA. 505+05 -L- LT
FROM STA. 489+00 TO STA. 492+00 -L- LT
FROM STA. 357+00 TO STA. 360+00 -L- RT
FROM STA. 322+50 TO STA. 326+00 -L- RT
FROM STA. 301+50 TO STA. 302+12 -L- RT

DETAIL F

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

3:1 3:
1

D

( Not to Scale)

STANDARD ’V’ DITCH

FROM STA. 17+25 -Y7DET- LT
FROM STA. 12+00 -Y7DET- LT
FROM STA. 13+50 -Y16DET- LT

FROM STA. 18+90 TO 19+10 -Y4DET- RT
FROM STA. 14+39 TO 15+94 -Y4DET- RT

  FROM STA. 41+50 TO STA. 41+98 -Y4- RT

Min. D=0.5 Ft.

DETAIL AL

Ground

Natural
Ground

Natural

FROM STA. 530+74 TO STA. 530+85 -L- RT
FROM WINGWALL TO STA. 493+25 -L- RT
FROM STA. 491+50 TO WINGWALL -L- RT

FROM STA. 492+20 TO STA. 494+18 -L- LT
FROM STA. 484+58 TO STA. 485+88 -L- RT
FROM STA. 473+05 TO STA. 473+50-L- RT
FROM STA. 442+13 TO STA. 442+97 -L- LT

FROM STA. 25+50 TO STA. 28+00 -Y6RPB- LT
FROM STA. 15+25 TO STA. 15+59.38 -Y6RPA- RT

FROM STA. 464+00 TO STA. 465+20 -L- LT
FROM STA. 374+20 TO STA. 375+87 -L- LT
FROM STA. 315+70 TO STA. 316+00 -L- LT
FROM STA. 313+60 TO STA. 315+60 -L- LT
FROM STA. 302+05 TO STA. 302+45 -L- RT

FROM STA 11+45 TO STA. 13+50 -Y13RPA- RT
FROM STA 10+20 TO STA. 11+37 -Y13RPA- RT

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b= 4.0 Ft.
d= 1.0 Ft.

Type of Liner= Class B Rip-Rap

b

DETAIL N

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

D Fla
tte
r4:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH w/HINGE

6.0’

Flatter

4:1 or

V
A
R
IA

B
LE

FROM STA. 44+00 TO STA. 44+50 -Y4- LT
FROM STA. 513+50 TO STA. 514+00 -L- RT
FROM STA. 480+00 TO STA. 481+00 -L- LT

FROM STA. 24+83.30 TO STA. 25+85.96 Y6RPC- RT
FROM STA. 442+00 TO STA. 444+00 -L- RT
FROM STA. 436+50 TO STA. 438+50 -L- RT
FROM STA. 437+00 TO STA. 441+00 -L- LT

FROM STA. 20+50 TO STA. 22+50 -LACFLY- RT
FROM STA. 21+50 TO STA. 27+61 -Y13RPA- RT
FROM STA. 18+00 TO STA. 21+50 -Y13RPA- RT

DETAIL AM

Min. D=1.0 Ft.

Ground

Natural

Slope

Ditch

Front

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 383+92 TO STA. 384+95 -L- LT

DETAIL AE

B= 4 Ft.

Max. d= 1.5 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Geotextile

Fla
tte
r4:

1 o
r

D
Flatter

2:1 or

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 17+00 TO STA. 18+50 -Y7DET- LT
FROM STA. 12+00 TO STA. 17+50 -Y7DET- RT
FROM STA. 11+00 TO STA. 13+50 -Y16DET- LT
FROM STA. 12+50 TO STA. 14+50 -Y16DET- RT
FROM STA. 30+00 TO STA. 30+50 -Y6RPB- RT

FROM STA. 19+69 TO STA. 21+00 -Y16- RT
FROM STA. 14+00 TO STA. 16+05 -Y16- LT
FROM STA. 13+70 TO STA. 14+50 -Y18- LT
FROM STA. 11+63 TO STA. 14+50 -Y17- LT
FROM STA. 443+00 TO STA.443+50 -L- LT
FROM STA. 296+50 TO STA. 298+00 -L- LT
FROM STA. 296+50 TO STA. 298+50 -L- RT

FROM STA. 21+80 TO STA. 22+80 -Y6RPD- LT
FROM STA. 20+50 TO STA. 21+00 -Y6RPC- RT

FROM STA. 20+00 TO STA. 21+50 -Y6- LT
FROM STA. 17+50 TO STA. 18+00 -Y6- LT

FROM STA. 20+50 TO STA. 22+50 -Y6RPA- RT
FROM STA. 15+09.21 TO STA. 24+53.63-Y6RPA- LT
FROM STA. 10+95.22 TO STA. 11+97.06 -Y6LPA- LT

FROM STA. 453+50 -L- TO STA. 10+65.94 -Y6RPC- RT
FROM STA. 27+50 TO STA. 28+50 -Y5- LT
FROM STA. 27+50 TO STA. 28+00 -Y5- RT
FROM STA. 19+00 TO STA. 20+90 -Y5- RT
FROM STA. 18+50 TO STA. 20+90 -Y5- LT
FROM STA. 17+00 TO STA. 17+60 -Y5- LT
FROM STA. 17+11 TO STA. 17+60 -Y5- RT

DETAIL T

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front

ENGINEERING

ETHERILLW

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION
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