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DOCUMENT NOT CONSIDERED FINAL
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BOULDER ROCK AND ROLL RIFFLE
NOT TO SCALE

SECTION A-A

FLOW

SECTION B-B
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DIAMETER, TYP.

BANKFULL WIDTH

2/3 BANKFULL WIDTH

PLAN VIEW
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0-2% SLOPE

AREA

LOW 

AREA

LOW 

POOL

PER PROFILE
EXCAVATE POOL

ROCK TOE PROTECTION - INSTALL

LARGER SIZE RIP RAP OR SMALL

BOULDERS AT BANK TOE, 12"

DIAMETER OR LARGER

DIAMETER OR LARGER

BOULDERS AT BANK TOE, 12" 

LARGER SIZE RIP RAP OR SMALL

ROCK TOE PROTECTION - INSTALL

PER PROFILE
EXCAVATE POOL

TO 1/2 BOULDER MEAN

LOW AREA EXCAVATED 

STRUCTURE

DOWNSTREAM OF FIRST 

MEAN BOULDER DEPTH 

WELL GRADED MIX OF CLASS A,

CLASS B, AND #57 STONE 

DRAINAGE)

(GEOTEXTILE FOR

FABRIC TYPE II 

NONWOVEN FILTER 

AS SHOWN.

DOWNSTREAM STRUCTURES

IN THE MOST UPSTREAM AND

DRAINAGE) TO BE INSTALLED

TYPE II (GEOTEXTILE FOR

NONWOVEN FILTER FABRIC 

AND 15% NCDOT NO. 57 STONE (ALL % BY VOLUME).

BACKFILL MATERIAL TO BE 75% CLASS A, 10% CLASS B, 5.

BOULDERS SHALL HAVE A MEAN DIAMETER OF 30".4.

SUBMERGED OR COVERED AT LOW FLOWS.

THE BOULDER SILL SHALL ALL BE CONSTRUCTED TO BE 3.

BOULDER SILL DIRECTLY UPSTREAM.

BOULDER SILLS MAY OVERLAP AND ANCHOR THE 2.

THE CONSTRUCTED RIFFLE.

MOST UPSTREAM AND DOWNSTREAM BOULDER SILLS IN 

PLACE GEOTEXTILE ON THE UPSTREAM SIDE OF THE 1.

NOTES:

WIDTH

MEAN BOULDER 

PROPOSED GROUND

BANKFULL BENCH (WIDTH VARIES AS SITE ALLOWS, SEE PLAN SHEET)

PROPOSED GROUND

EXISTING GROUND

EXISTING GROUND

SECTIONS)

TYPICAL CROSS 

DEPTH (SEE 

BANKFULL 

NOT TO SCALE
11BOULDER TOE PROTECTION

IN PLAN VIEW.

HORIZONTAL LOCATION SHOWN

AND SHOULD BE HELD TO THE

HORIZONTAL CONTROL POINT 

CUT LINE TO ACT AS PRIMARY

TIE TO EXISTING GROUND.

INSTALLATION.

TO BE APPROVED BY ENGINEER PRIOR TO 

ELEVATION  OF CHANNEL).  BOULDERS ARE 

(PLACE FOOTER ROCKS BELOW BOTTOM 

LARGER BOULDERS AS FOOTER ROCKS 

30" MEAN DIAMETER BOULDERS. PLACE 

FOR GRADING

SEE PLAN SHEET 

FOR DRAINAGE)

TYPE II (GEOTEXTILE 

NONWOVEN FABRIC 

AND #57 STONE 

WITH GRADATION OF CLASS A 

FILL GAPS BETWEEN BOULDERS 

GRADATION OF CLASS A AND #57 STONE

FILL B/W BOULDERS AND FILTER FABRIC WITH 

#57 STONE

CLASS A, CLASS B, AND 

TO BE A GRADATION OF 

RIP RAP TOE PROTECTION 

TOE WOOD PROTECTION
NOT TO SCALE

PLAN VIEW
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SEE PLAN VIEW FOR

EXTENTS OF TOE WOOD

POOL PER PROFILE

EXCAVATED POOL PER PROFILE

BASE/NORMAL FLOW ELEVATION

INNER BERM ELEVATION

(SEE PLAN, PROFILE, AND TYPICAL SECTIONS)
BANKFULL ELEVATION

LIVE CUTTINGS (PER PLANTING SHEET)

COIR FABRIC (TYP)

SEE DETAIL

SECTION AND/OR GRADING PLAN. 

GRADING ABOVE THE TOE WOOD PER THE TYPICAL 5.

BRUSH BROUGHT UP IN LIFTS.4.

FILLING VOIDS.

A VARIETY OF SIZES WITH 25% ON SITE MATERIAL 

LAYERS ABOVE FIRST LAYER SHALL BE 75% BRUSH OF 3.

LIMBS/BRUSH SET 18" MIN. BELOW THE BED.

FIRST LAYER OF BRUSH SHALL BE A BED OF 3" 2.

COMPACTED BY DIRT. 

BE LAID GENERALLY PERPENDICULAR TO FLOW AND 

BRUSH SHALL BE A VARIETY OF DIAMETERS AND SHALL 1.

NOTE:

A

LARGER BRUSH LAID PERPENDICULAR

TO FLOW
STREAM GRADING PER PLAN

6" MAX ABOVE "BASE FLOW"

24" MIN.BRUSH LAID PERPENDICULAR TO THE

STREAM BED AND COMPACTED. TOE WOOD

SHALL NOT EXTEND OUT INTO CHANNEL

BEYOND THE GRADES SHOWN IN THE

TYPICAL CROSS-SECTIONS, PLAN, OR

CROSS-SECTIONS.

A

SEE PLAN

75% BRUSH (STICKS/LEAVES/BRANCHES)

25% ON-SITE EARTH MATERIAL
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4"-8" DIAMETER LOGS LAID

PERPENDICULAR TO STREAM

FLOW. FILL VOIDS WITH EARTH

AND BRUSH.

MATCH TYPICAL SECTIONS
GRADING ABOVE TOE WOOD TO 

FOR DRAINAGE
TYPE II (GEOTEXTILE 
NONWOVEN FILTER FABRIC 

FLOW

BED
EXCAVATED POOL

POOL

BED

BOULDER

HEADER

BOULDER

FOOTER

SECTION B-B

2' MIN.

{

BANKFULL

FLOW

ROCK VANE CONSTRUCTION 

EXCAVATED TRENCH FOR
SECTION A-A

2' MINIMUM

OF THE FOOTER BOULDER

A MINIMUM OF 1/3 WIDTH

SET HEADER BOULDER BACK

FOOTER BOULDER, TYP.

SIGNIFICANT SPACES

NOT BE GAPPED OR HAVE ANY

BOULDERS IN VANE ARM SHOULD

ELEVATION

SEE PROFILE FOR

HEADER BOULDER ,TYP.
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BANKFULL OR SLIGHTLY LOWER

4' AT AN ELEVATION EQUAL TO 
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0.5'-0.75' BACKFILL, TYP.

SIGNIFICANT SPACES

NOT BE GAPPED OR HAVE ANY

BOULDERS IN VANE ARM SHOULD

TYP.

MATERIAL BACKFILL, 

0.5'-0.75' BED 

B

BOULDER

HEADER

BOULDER

FOOTER
B

NOT ALLOW

THE MAXIMUM ARM SLOPE DOES 

BANKFULL ELEVATION UNLESS 

TIE VANE ARM INTO

NOT TO SCALE

ROCK VANE DETAIL

BACKFILL

BE USED BETWEEN BOULDERS AND 

NONWOVEN GEOTEXTILE FABRIC TO 

B RIP RAP, AND #57 STONE. 

DEEP GRADATION OF CLASS A AND 

BACKFILL WITH 2.0' WIDE x 3.0' 

6. BOULDERS SHALL HAVE A MEAN DIAMETER OF 24".

5. POOL DEPTH SHOULD BE ACCORDING TO PROFILE.

   DIRECTION OF THE ENGINEER.

4. COMPACT BANKFULL TO EXTENT POSSIBLE OR AT THE

   NOT HAVE GAPS

   BETWEEN HEADERS AND FOOTERS.  BOULDERS SHOULD

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

2. DO NOT EXCAVATE POOL TOO CLOSE (1-2')TO FOOTER ROCK.

   VANE ARM TIES INTO BANKFULL.

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

NOTES:

BACKFILL

BE USED BETWEEN BOULDERS AND 

NONWOVEN GEOTEXTILE FABRIC TO 

B RIP RAP, AND #57 STONE. 

DEEP GRADATION OF CLASS A AND 

BACKFILL WITH 2.0' WIDE x 3.0' 

BACKFILL

BE USED BETWEEN BOULDERS AND 

NONWOVEN GEOTEXTILE FABRIC TO 

B RIP RAP, AND #57 STONE. 

DEEP GRADATION OF CLASS A AND 

BACKFILL WITH 2.0' WIDE x 3.0' 
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