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ROCK RIPRAP LAYER

THICKNESS = 2D

50

TOP OF BANK
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SECTION VIEW

La = 10D

MITRE CUT PIPE END

TO MATCH SLOPE

STORM DRAIN

FILTER FABRIC OR

GRANULAR FILTER

CREEK

BOTTOM

D = PIPE DIAMETER

D

50

 

= MEDIAN ROCK DIAMETER

La = APRON LENGTH

Wa = APRON WIDTH

Y = OUTFALL HEIGHT

PLAN VIEW

*IF OUTFALL HEIGHT

IS GREATER THAN 6 FT.

USE A DROP MANHOLE

(SEE 508S-18)

*EXTEND ROCK RIPRAP

ARMOR LAYER TO

OPPOSITE CREEK BANK

UP TO AN ELEVATION

EQUAL TO THE TOP OF

PIPE FOR CHANNEL

WIDTHS LESS THAN 10D.
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TOE TRENCH

2 (OR FLATTER)

WATERSHED PROTECTION DEPARTMENT

ADOPTED

STANDARD NO.

508S-16

3
D

3D

50

1

D

D

CREEK FLOW

D

NOTE:

1. ROCK RIPRAP SHALL BE SOUND MATERIAL AND GRADED PER

REQUIREMENTS SPECIFIED IN STANDARD SPECIFICATION ITEM NO.

591S.

2. ROCK SIZE (D

50

) AND GRADATION SHALL BE STABLE FOR THE DESIGN

HYDRAULIC CONDITIONS AND IN ACCORDANCE WITH THE ECM 1.4.6.D

PERMANENT STRUCTURAL PRACTICES, STONE RIPRAP OR OTHER

ENGINEERING STANDARD OF PRACTICE FOR SIZING ROCK RIPRAP.

ROCK RIPRAP D

50

 AND FILTER TYPE SHALL BE NOTED ON PLANS.

3. GEOTEXTILE FILTER FABRIC SHALL MEET THE REQUIREMENTS

SPECIFIED IN STANDARD SPECIFICATION ITEM NO. 620S.

4. AGGREGATE FOR GRANULAR FILTER SHALL MEET THE REQUIREMENTS

SPECIFIED IN STANDARD SPECIFICATION ITEM NO. 403, AGGREGATE

SIZE CLASSIFICATION/GRADE, NUMBER OF LAYERS AND LAYER

THICKNESS SHOULD BE NOTED ON THE PLANS.

3D

50

ROCK RIPRAP

LAYER THICKNESS

= 2D

50
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ROCK RIPRAP LAYER
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SECTION VIEW

D = PIPE DIAMETER

D

50

 

= MEDIAN ROCK DIAMETER

La = APRON LENGTH

Wa = APRON WIDTH

PLAN VIEW

STORM

DRAIN

DROP MANH0LE

HIGH BANK

EXIST.

STORM

DRAIN PIPE
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D

1
D

La = 10D

CREEK

BOTTOM

1
D

3
D

5
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TOE TRENCH

BANK SHOULD BE

GEOTECHNICALLY STABLE

AND PROTECTED FROM

EROSION

1' RECOMMENDED

WATERSHED PROTECTION DEPARTMENT

ADOPTED

STANDARD NO.

508S-18

H
>

6
'

3D

50

FILTER FABRIC OR

GRANULAR FILTER

CREEK FLOW

D

NOTE:

1. ROCK RIPRAP SHALL BE SOUND MATERIAL AND GRADED PER REQUIREMENTS

SPECIFIED IN STANDARD SPECIFICATION ITEM NO. 591S.

2. ROCK SIZE (D

50

) AND GRADATION SHALL BE STABLE FOR THE DESIGN

HYDRAULIC CONDITIONS AND IN ACCORDANCE WITH THE ECM 1.4.6.D

PERMANENT STRUCTURAL PRACTICES, STONE RIPRAP OR OTHER

ENGINEERING STANDARD OF PRACTICE FOR SIZING ROCK RIPRAP. ROCK

RIPRAP D

50

 AND FILTER TYPE SHALL BE NOTED ON PLANS.

3. GEOTEXTILE FILTER FABRIC SHALL MEET THE REQUIREMENTS SPECIFIED IN

STANDARD SPECIFICATION ITEM NO. 620S.

4. AGGREGATE FOR GRANULAR FILTER SHALL MEET THE REQUIREMENTS

SPECIFIED IN STANDARD SPECIFICATION ITEM NO. 403, AGGREGATE SIZE

CLASSIFICATION/GRADE, NUMBER OF LAYERS AND LAYER THICKNESS

SHOULD BE NOTED ON THE PLANS.

*EXTEND ROCK RIPRAP

ARMOR LAYER TO

OPPOSITE CREEK BANK

UP TO AN ELEVATION

EQUAL TO THE TOP OF

PIPE FOR CHANNEL

WIDTHS LESS THAN 10D.

3D

50

MITRE CUT PIPE END TO

MATCH SLOPE

3
D



SECTION VIEW

SAW CUT PIPE

FLUSH WITH

ROCK FACE

WALL SECTION

FRONT VIEW

FILL SIDE VOIDS

WITH GROUT

4"

MIN.

4"

MIN.

ARMOR STONE

La = 10D

W
a
 
=

 
5
D

PLAN VIEW

D

D = PIPE DIAMETER

D50 = MEDIAN ROCK DIAMETER

La = APRON LENGTH

Wa = APRON WIDTH

La = 10D

CREEK

BOTTOM

3
D

5
0

TOE TRENCH

ROCK RIPRAP LAYER

THICKNESS =  2D

50

STORM DRAIN

D

Wa = 5D

D

WATERSHED PROTECTION DEPARTMENT

ADOPTED

STANDARD NO.

508S-19

3D

50

NOTE:

1. ROCK RIPRAP SHALL BE SOUND MATERIAL AND GRADED

PER REQUIREMENTS SPECIFIED IN STANDARD

SPECIFICATION ITEM NO. 591S.

2. ROCK SIZE (D

50

) AND GRADATION SHALL BE STABLE FOR

THE DESIGN HYDRAULIC CONDITIONS AND IN ACCORDANCE

WITH THE ECM 1.4.6.D PERMANENT STRUCTURAL

PRACTICES, STONE RIPRAP OR OTHER ENGINEERING

STANDARD OF PRACTICE FOR SIZING ROCK RIPRAP. ROCK

RIPRAP D

50

 AND FILTER TYPE SHALL BE NOTED ON PLANS.

3. GEOTEXTILE FILTER FABRIC SHALL MEET THE

REQUIREMENTS SPECIFIED IN STANDARD SPECIFICATION

ITEM NO. 620S.

4. AGGREGATE FOR GRANULAR FILTER SHALL MEET THE

REQUIREMENTS SPECIFIED IN STANDARD SPECIFICATION

ITEM NO. 403, AGGREGATE SIZE CLASSIFICATION/GRADE,

NUMBER OF LAYERS AND LAYER THICKNESS SHOULD BE

NOTED ON THE PLANS.

FILTER FABRIC OR

GRANULAR FILTER

1' RECOMMENDED

CREEK FLOW

2
D

5
0

4" (102 mm) MIN.

GROUT BASE

*EXTEND ROCK RIPRAP ARMOR LAYER

TO OPPOSITE CREEK BANK UP TO AN

ELEVATION EQUAL TO THE TOP OF PIPE

FOR CHANNEL WIDTHS LESS THAN 10D.

*IF OUTFALL HEIGHT IS

GREATER THAN 6' FT. USE A

DROP MANHOLE (SEE 508-16)

3D

50



REMOVE STANDARD 628S-2 
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