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NORMAL FLOW

SEE SECTION A FOR WIDTH
BANKFULL BENCH

NOTES:

1. ENGINEER WILL PROVIDE SURVEY CONTROL POINTS AND BANKFULL
ELEVATION. THE FINISHED TOP OF THE BENCH SHALL SLIGHTLY BELOW
THE REQUIRED BANKFULL ELEVATION.

2. USE ON-SITE MATERIAL OR DESIGNATED BORROW FOR BANKFULL
BENCH MATERIAL. PLACE LARGER COBBLE AND ROCK IN LOWER
PORTIONS OF BENCH WITH FINE GRAINED MATERIAL OR SALVAGED
TOPSOIL ON TOP.

3. COMPACT FILL IN 12-18 INCH LIFTS USING EQUIPMENT AND BY ADDING
MOISTURE AS NEEDED FROM THE STREAM. WASH THE FILL USING
EXCAVATOR BUCKET AND STREAM WATER TO CONSOLIDATE MATERIALS.

AutoCAD SHX Text
PLAN VIEW

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
SECTION A

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
(BANKFULL)

AutoCAD SHX Text
TOP OF BANK, POINT BAR

AutoCAD SHX Text
(BANKFULL)

AutoCAD SHX Text
FLOW

AutoCAD SHX Text
WATER SURFACE

AutoCAD SHX Text
EDGE OF WATER

AutoCAD SHX Text
AT NORMAL FLOW

AutoCAD SHX Text
EXCAVATE TO BEDROCK

AutoCAD SHX Text
OR TO STABLE SUB-GRADE

AutoCAD SHX Text
SECTION B

AutoCAD SHX Text
FOR SILLS, USE ROCK WITH MEDIAN DIAMETER OF 12-15 INCHES

AutoCAD SHX Text
(BW)

AutoCAD SHX Text
USE LARGER MATERIAL IN THE BOTTOM OF BENCH

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
(AT ROCK SILL)

AutoCAD SHX Text
PROVIDE ROCK OR LOG SILLS AT EACH END OF BENCH AND EVERY 20'-30' BETWEEN ENDS. INSTALL 5-10 LIVE WILLOW STAKES PER SILL.

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
EXCAVATION AS REQUIRED (REFER TO GRADING SHEETS)

AutoCAD SHX Text
EXCAVATE TO BEDROCK OR 1' BELOW STREAMBED SUBSTRATE

AutoCAD SHX Text
FINISH WITH 3"-4" OF TOPSOIL OR FINE GRAINED NATIVE SOIL, SEED & MULCH

AutoCAD SHX Text
PROVIDE EROSION CONTROL FABRIC PER SEPARATE DETAIL AND CONSTRUCTION SPECIFICATIONS AS REQUIRED

AutoCAD SHX Text
BANKFULL WIDTH - 20'

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
WIDTH

AutoCAD SHX Text
TAPER

AutoCAD SHX Text
TAPER

AutoCAD SHX Text
(BW)

AutoCAD SHX Text
MINIMUM WIDTH = 3'

AutoCAD SHX Text
MAINTAIN DESIGN BANKFULL WIDTH, W      = 20 FT.

AutoCAD SHX Text
bkf

AutoCAD SHX Text
TYPICAL BANKFULL BENCH DETAIL

AutoCAD SHX Text
ADAPTED FROM NRCS DETAIL

AutoCAD SHX Text
FINAL BENCH GRADING TO SLOPE TOWARD RIVER AT MIN 20:1

AutoCAD SHX Text
2.25'

AutoCAD SHX Text
(TYP.)

AutoCAD SHX Text
Date

AutoCAD SHX Text
Drawing No.

AutoCAD SHX Text
C Otak, Inc. 2015

AutoCAD SHX Text
Checked

AutoCAD SHX Text
Drawn

AutoCAD SHX Text
Design

AutoCAD SHX Text
Initial Issue Date:

AutoCAD SHX Text
REVISION COMMENTS 

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
NO.

AutoCAD SHX Text
Project No.

AutoCAD SHX Text
Sheet No.

AutoCAD SHX Text
5777 Central Avenue

AutoCAD SHX Text
Boulder, Colorado 80301

AutoCAD SHX Text
Suite 228

AutoCAD SHX Text
Phone: 303-296-3304

AutoCAD SHX Text
Fax: 303-296-3699

AutoCAD SHX Text
PREPARED FOR:

AutoCAD SHX Text
BANKFULL CHANNEL SHAPING

AutoCAD SHX Text
WALL STREET RESTORATION

AutoCAD SHX Text
FOURMILE CREEK, BOULDER, CO

AutoCAD SHX Text
DRAFT

AutoCAD SHX Text
32610K

AutoCAD SHX Text
D3.2

AutoCAD SHX Text
KJ

AutoCAD SHX Text
REW, ALN

AutoCAD SHX Text
5/24/17

AutoCAD SHX Text
5/24/17



NOTES:

1. USE EXCAVATED MATERIAL AS BACKFILL FOR OTHER ON-SITE RESTORATION WORK, OR
    PLACE ON A NEARBY POINT BAR CORRECTLY SLOPED AND SHAPED FOR SUCH.

2. MAINTAIN EXISTING STREAMBED SLOPE. MEANDER THE THALWEG. THROUGHOUT THE   
NORMAL FLOW CHANNEL PER DIRECTION OF ENGINEER.

3. THE SIDE SLOPES OF THE THALWEG DO NOT NEED SHAPED SINCE THEY WILL NATURALLY
    SLOUGH OFF AT A NATURAL ANGLE OF REPOSE. FOR QUANTITY ESTIMATES A 1H:1V SLOPE
    IS ASSUMED.

4. THE ENGINEER WILL SIZE THE THALWEG CHANNEL TO CONVEY THE ESTIMATED LOW FLOW
    FOR THE STREAM .
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THALWEG

SECTION A
(NOT TO SCALE)

PROFILE
ALONG THALWEG
(NOT TO SCALE)

AT MAX. POOL DEPTH

NOTES:

1. USE EXCAVATED MATERIAL TO RE-SHAPE BANKS, BUILD POINT BARS, OR FOR
    BACKFILL OF OTHER WORK.

2. POOL LOCATIONS MAY BE ADJUSTED IN FIELD..

3. TYPICAL POOL-TO-POOL SPACING IS EVERY 5-7 BANKFULL WIDTHS, APPROXIMATE
LOCATIONS ON PLANS PREVAIL OVER THIS TYPICAL.

4. USE THIS DETAIL WITH OTHER STREAM RESTORATION MEASURES TO SHOW
    FEATURES OF A NATURAL CHANNEL SHAPE.

5. SHAPE THE POINT BAR THROUGHOUT BANKFULL CHANNEL AND ANY BANKFULL
BENCHES. POINT BAR SHAPING BEGINS AT POOL BOTTOM.

TOP OF BANK
(BANKFULL)

TOP OF BANK
(BANKFULL)

STREAM PROFILE

NORMAL FLOW WATER SURFACETOP OF BANK
(BANKFULL)
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TO VARY - MIN 0.25', MAX 2'

BOULDERS TO BE PLACED
AT DIRECTION OF ENGINEER.
CONFIGURATION ON PLAN
FOR INFORMATIONAL
PURPOSES ONLY.

NOTES:
1. ALL MATERIAL EXCEPT FOR RIPRAP PAD

GENERATED ON-SITE VIA SORTING,
PROCESSING & STOCKPILING OF
UNCLASSIFIED EXCAVATION MATERIALS.

2. "A" DENOTES LARGER ANCHOR
BOULDERS KEYED INTO RIPRAP PAD.

3. PROCESSED COBBLE BED MATERIAL MAY
BE SUBSTITUTED  WITH NATIVE MATERIAL
IF APPROVED BY ENGINEER

4. PROCESSED 6" COBBLE TO HAVE D50 > 6".
5. PROCESSED 6" COBBLE TO BE VOID

FILLED WITH NATIVE GRAVEL DURING
INSTALLATION.

6. TO THE GREATEST EXTENT POSSIBLE,
ROUNDED BOULDERS SHALL BE USED
FOR ALL ROCK EXPOSED AT NORMAL
FLOWS.
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COIR MAT, TYP. BOTH SIDES
13' WIDE ROLL, 11' EXPOSED

(TRIM AND ANCHOR AROUND
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AA
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THICKNESS VARIES

6" PROCESSED
COBBLE 18" THICK
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BOULDER CASCADE SECTION
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TYP.

HAND CHINK ALL VOIDS WITH
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VOID-FILLED RIPRAP
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EMBEDMENT
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VERTICAL AND HORIZONTAL
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15°- 25°

NOTES:

1. USE CLASS I, NON-WOVEN GEOTEXTILE FABRIC AS DESCRIBED IN THE
    SPECIFICATIONS. PLACE GEOTEXTILE BEHIND THE ARM (UPSTREAM  SIDE),
    DRAPED FROM TOP OF ROCK STRUCTURE TO BOTTOM OF FOOTER ROCK AND
    EXTEND A MINIMUM OF HALF THE TRENCH BOTTOM WIDTH. TRIM EXCESS OR
    VISIBLE FABRIC.

2. FOR STEEP STREAM SLOPES OR WHERE ADDITIONAL GRADE DROP IS
    REQUIRED, STEPS MAY BE ADDED ACCORDING TO THE CROSS VANE (WITH
    STEP) DETAIL.

3. BOULDER VANE ARMS MAY NOT BE SYMMETRICAL. ARM LENGTHS MAY BE
    SKEWED TO MATCH EXISTING SITE CONDITIONS OR STREAM ALIGNMENT.

4. PROVIDE GAPS BETWEEN APEX BOULDERS 13 TO 12 THE DIAMETER OF
    BOULDERS FOR FISH PASSAGE.

5. THE NUMBER OF ROCK COURSES VARIES BY BANK HEIGHT AND DEPTH TO
    STABLE SUBSTRATE.

6. ROCK CROSS VANES MAY BE BUILT WITH SORTED & PROCESSED ROCK FROM
ON-SITE OR IMPORTED MATERIAL.

SECTION A
(AT CUTOFF SILL)

BANKFULL
ELEVATION

POOL

RUN

GLIDE

THE SLOPE AND ANGLE OF THE VANE
ARMS MAY BE ADJUSTED WITHIN THE
SPECIFIED RANGE TO MEET EXISTING
SITE CONDITIONS.

SECTION B
(AT VANE ARM)

SECTION C
(AT APEX)

LENGTHS

RIGHT ARM = 15-20 FEET

LEFT ARM = 15-20 FEET

ROCK NOTES:

1. SMALLER HEIGHT ROCKS MAY BE REQUIRED TO TAPER STRUCTURES AT
APEX ON BEDROCK AND ON ARMS. FOOTER ROCKS SHALL MEET 
STRUCTURE ROCK REQUIREMENTS.

2. FOR MAIN STRUCTURE ROCK, SILL, AND FOOTER ROCK, THE ROCK
SOURCE SHALL BE FROM AN ACCEPTABLE CDOT QUARRY OR FROM
ENGINEER APPROVED SOURCE.

3. ON-SITE COBBLE AND BOULDERS MAY BE USED TO FILL VOIDS AND FOR
SPLASH ROCKS.

W: Intermediate Axis (Diameter)
L:   Long Axis (Length)
H:  Short Axis (Height)

Assumed Rock Density: 165 LB/CU-FT

Minimum
W or Dia

Average (D50)

Length Height

STRUCTURE ROCK SIZE
Representative Size

GEOTEXTILE FABRIC (SEE NOTE 1)
FOOTER ROCK

FOR FOOTER ROCK, EXCAVATE TO BEDROCK OR
TO A DEPTH 2-FEET BELOW THALWEG ELEVATION

EXISTING GROUND

EXISTING STREAMBED

APEX
BOULDER

THIS SECTION
SHOWS A FILL
OPTION FOR AN
OVERWIDE
CHANNEL.
STRUCTURES MAY
BE INSTALLED AS
CUTS, CUT/FILL,
OR FILL.

FOOTER
ROCK

EXIST. THALWEG

SPLASH ROCK

GRAVEL-COBBLE BACKFILL

18" 18" 12"
24" 24" 18"
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POOL

15°- 25°

NOTES:

1. USE CLASS I, NON-WOVEN GEOTEXTILE FABRIC AS DESCRIBED IN THE
    SPECIFICATIONS. PLACE GEOTEXTILE BEHIND THE ARM (UPSTREAM SIDE),
    DRAPED FROM TOP OF ROCK STRUCTURE TO BOTTOM OF FOOTER ROCK
    AND EXTEND A MINIMUM OF HALF THE TRENCH BOTTOM WIDTH. TRIM
    EXCESS OR VISIBLE FABRIC.

2. ON BEDROCK STREAM BEDS , EXCAVATE POOL BEFORE INSTALLING
    STRUCTURE.

3. MAXIMUM WATER SURFACE GRADE DROP ACROSS THE APEX OF ROCK HOOK
    IS 12 INCHES MEASURED ALONG THE STREAM PROFILE. SEE SECTION A.

4. PROVIDE GAPS BETWEEN APEX BOULDERS OF 1/3 TO 1/2 THE DIAMETER OF
    BOULDERS. NO GAPS BETWEEN APEX BOULDERS WHEN INSTALLED ON
    BEDROCK BEDS OR HIGH BEDLOAD STREAMS.

SECTION B
(AT CUTOFF SILL)

SECTION A
(AT APEX OF HOOK)

POOL

BANKFULL
ELEVATION

BANKFULL
ELEVATION

SECTION C
(HOOK CUTOFF SILL)

TYPICAL J-HOOK VANE DETAIL

ROCK NOTES:
1. SMALLER HEIGHT ROCKS ARE REQUIRED TO TAPER STRUCTURES AT

APEX   AND ARMS ON BEDROCK. FOOTER ROCKS SHALL MEET
STRUCTURE ROCK REQUIREMENTS.

2. FOR MAIN STRUCTURE ROCK, SILL, AND FOOTER ROCK, THE ROCK
SOURCE SHALL BE FROM AN ACCEPTABLE CDOT QUARRY OR FROM
ENGINEER APPROVED SOURCE.

3. ON-SITE COBBLE AND BOULDERS MAY BE USED TO FILL VOIDS AND FOR
SPLASH ROCKS.

4. ROCK J-HOOK MAY BE BUILT WITH SORTED AND PROCESSED ROCK
FROM ON-SITE OR IMPORTED MATERIAL.

W: Intermediate Axis (Diameter)
L:   Long Axis (Length)
H:  Short Axis (Height)

Assumed Rock Density: 165 LB/CU-FT
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Average (D50)
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1

VARIES

BANKFULL
CHANNEL

TOP
OF

BOULDER

FLOW

TH
AL

W
EGNOTES:

1. CONSTRUCT TOE WITH SORTER, PROCESSED, AND
STOCKPILED ONSITE MATERIAL.  BOULDERS PLACED TIGHTLY
TOGETHER & MINIMUM 1.0' EMBEDDED WILLOW CUTTINGS SET
INTO BOULDERS, THEN BACKFILL BETWEEN AND AROUND
BOULDERS WITH PROCESSED 6" COBBLE VOID FILLED WITH
NATIVE SANDS AND GRAVELS.

2. ENGINEER MAY ELIMINATE WILLOW STAKES IN SOME AREAS.
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ROOT WAD, MIN. TRUNK DIAMETER = 6 INCHES

EMBED FOOTER ROCK 0.5-1.0 FT
INTO STREAMBED, MIN. DIA = 12 INCHES

EXISTING GRADE

FLOW

ANGULAR ANCHOR ROCKS

ROCK (DIA) = 1.5 FT
MIN. DIA OF 1-1/2 x TRUNK DIA

 OF ROOT WAD LOG

L = 10 FT M
IN

ROOT WAD

ANCHOR ROCKS

NORMAL FLOW EDGE= 35-50 DEG.

ROOT WAD TRUNK

ANCHOR ROCKS

ORIENT THE ANCHOR ROCKS TO
"PINCH" THE LOG IN-PLACE

LARGE WOOD MATERIAL CONSTRUCTION NOTES:

1. IT IS THE CONTRACTORS RESPONSIBILITY TO PROVIDE TRUCKS AND OPERATORS TO HAUL LARGE WOOD MATERIAL FROM HARVEST
SITE TO THE INSTALLATION SITE. LARGE WOOD MATERIAL FOR STRUCTURES SHALL BE SECURED FROM THE FOLLOWING SOURCES:

a. SALVAGED TREES REMOVED DURING CONSTRUCTION GRADING ACTIVITIES, AS APPROVED BY THE ENGINEER.

2. THE CONTRACTOR SHALL TAKE CARE TO PROTECT THE ROOTWADS FROM DAMAGE DURING HANDLING OF LARGE WOOD MATERIAL.

3. CONTRACTOR SHALL IMMEDIATELY NOTIFY THE ENGINEER IF A SPECIFIED LOG SIZE IS NOT AVAILABLE.

4. THE LOCATION AND CONFIGURATION OF LARGE WOOD STRUCTURES MAY VARY IN FIELD DUE TO SITE CONDITIONS, AND THE FINAL
LOCATION OF THESE STRUCTURES WILL BE FLAGGED BY THE ENGINEER PRIOR TO CONSTRUCTION.

5. SPECIFIED DIAMETER OF LOGS SHALL BE MEASURED AT BREAST HEIGHT (DBH). LENGTHS OF LOGS SHALL INCLUDE THE ROOTWAD
PORTIONS OF THE LOG, IF ROOTWAD IS PRESENT. LOG SIZE SHALL BE WITHIN 3 INCHES OF THE SPECIFIED DIAMETER.

6. BURIAL DEPTH AND BURIAL LENGTH SHALL MATCH OR EXCEED SPECIFIED DIMENSIONS. THE TILT ANGLE OF THE LOG IS PROVIDED
ONLY AS A RECOMMENDATION. FINAL TILT ANGLES MAY VARY FROM PLANS PROVIDED THE LOGS HAVE THE REQUIRED BURIAL DEPTHS
AND BURIAL LENGTHS.

7. LOG ORIENTATION ANGLES ARE MEASURED BETWEEN THE LOG AND THE BANK. A LOG WITH AN ORIENTATION ANGLE OF 0 DEGREES
SHALL BE PLACED PARALLEL TO THE BANK, AND A LOG WITH A 90 DEGREE ORIENTATION ANGLE SHALL BE PLACED PERPENDICULAR TO
THE BANK. ORIENTATION OF LOGS SHALL BE WITHIN 10 DEGREES OF THE SPECIFIED ORIENTATION ANGLE, UNLESS APPROVED BY THE
ENGINEER IN THE FIELD.

8. LIMIT TRENCH WIDTHS ASSOCIATED WITH LOG INSTALLATION TO THE LOG DIAMETER PLUS 2 FEET AND MINIMIZE BANK DISTURBANCE.
FOLLOWING CONSTRUCTION, THE CONTRACTOR SHALL STABILIZE THE DISTURBED BANKS BY METHODS NOTED ON THESE PLANS.

9. BACKFILL LOG TRENCHES WITH NATIVE ALLUVIUM, MACHINE PACKING BY TRACKING OVER THE LOGS AND PATTING THE
SOILS WITH THE BUCKET OF THE EXCAVATOR.

10. IF MULTIPLE ROOTWADS OR STRUCTURES ARE INSTALLED TO PROTECT A BANK FROM EROSION, POSITION THE LOGS SO
THE ROOTWADS OVERLAP SLIGHTLY TO AVOID WATER JETTING BETWEEN LOGS.  IF THESE LOGS ARE PLACED ON THE
OUTSIDE BEND OF THE MEANDER, INSTALL ROCK TOE PROTECTION AROUND THE LOGS.

11. TEN LIVE WILLOW STAKES TO BE INSTALLED IN CONJUNCTION WITH EACH ROOTWAD WHILE TRENCH IS OPEN AND BEFORE
BACKFILL BEGINS.

LIVE WILLOW STAKESMAJORITY OF ROOTWAD TO BE
WET AT LOW FLOW

QLOW BACKFILL MUST COVER
EACH LWM PIECE WITH 3'
COVER OVER 23 OF LWM
PIECE.
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TYPICAL BRUSH TRENCH CROSS SECTION (A-A')
NOT TO SCALE

TYPICAL BRUSH TRENCH CROSS SECTION (B-B')
NOT TO SCALE

CONSTRUCTION NOTES:

1. THE BRUSH TRENCH SLOWS AND DIFFUSES OVERLAND FLOW AND PROMOTES RIPARIAN VEGETATION
GROWTH

2. BRUSH FOR TRENCH INCLUDES WOODY MATERIAL FROM ONSITE (3" MAX DIAMETER) AND LOVE WILLOW OR
COTTONWOOD STAKES SPACED AT 1' TO 2' OR AS MATERIAL ALLOWS

3. BRUSH SHOULD BE APPROXIMATELY 3' LONG SO THAT IT IS 23 BURIED WITH ABOUT 1' OF MATERIAL EXPOSED
ABOVE THE SURFACE

4. PLACE BRUSH IN THE TRENCH IN A 3" TO 6" LAYER WITH THE TIPS POINTED TOWARDS THE DIRECTION OF
FLOW

5. IDEALLY LIVES STAKES ARE PLACED WITH THEIR COTTONS IN WATER
6. BACKFILL THE TRENCH AND COMPACT WITH EXCAVATOR OR EXCAVATOR BUCKET
7. TRENCHES ARE SPACED APPROXIMATELY 25' APART FOR A TOTAL OF FOUR TRENCHES AT THE UNNAMED

TRIBUTARY NEAR MAIN CHANNEL STATION STATION 209+50.
8. EACH TRENCH WILL BE APPROXIMATELY 40' LONG
9. EXACT PLACEMENT OF TRENCHES WILL BE DONE ON-SITE BY THE ENGINEER

EXACT PLACEMENT OF BRUSH TRENCH TO BE
DONE ON-SITE BY ENGINEER. TRENCH MAY
EXTEND ACROSS THE CHANNEL IF
CONDITIONS WARRANT.

AutoCAD SHX Text
FLOW

AutoCAD SHX Text
BACKFILL WITH NATIVE ALLUVIUM/SOILS 

AutoCAD SHX Text
INSTALL LWM IN TRENCH AT DIRECTION OF ENGINEER

AutoCAD SHX Text
INSTALL 2 WILLOW STAKES PER LINEAR FOOT OF BRUSH TRENCH

AutoCAD SHX Text
BRUSH STICKS POINTED UPSTREAM

AutoCAD SHX Text
Date

AutoCAD SHX Text
Drawing No.

AutoCAD SHX Text
C Otak, Inc. 2015

AutoCAD SHX Text
Checked

AutoCAD SHX Text
Drawn

AutoCAD SHX Text
Design

AutoCAD SHX Text
Initial Issue Date:

AutoCAD SHX Text
REVISION COMMENTS 

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
NO.

AutoCAD SHX Text
Project No.

AutoCAD SHX Text
Sheet No.

AutoCAD SHX Text
5777 Central Avenue

AutoCAD SHX Text
Boulder, Colorado 80301

AutoCAD SHX Text
Suite 228

AutoCAD SHX Text
Phone: 303-296-3304

AutoCAD SHX Text
Fax: 303-296-3699

AutoCAD SHX Text
PREPARED FOR:

AutoCAD SHX Text
FLOODPLAIN WOOD

AutoCAD SHX Text
WALL STREET RESTORATION

AutoCAD SHX Text
FOURMILE CREEK, BOULDER, CO

AutoCAD SHX Text
DRAFT

AutoCAD SHX Text
32610K

AutoCAD SHX Text
D3.13

AutoCAD SHX Text
KJ

AutoCAD SHX Text
REW, ALN

AutoCAD SHX Text
5/24/17

AutoCAD SHX Text
5/24/17



WATER SURFACE

LARGE WOODY MATERIAL

1
2

SEE NOTE 2FOUNDATION ROCK
(18 TO 24 INCHES

BANKFULL FLOW

VARIES BASED ON BANK HEIGHT

LARGE WOODY MATERIAL
SEE NOTE 2

FOUNDATION ROCK

NOTES:
1. LARGE WOODY MATERIAL (LWM) CONSISTS OF A MIX OF "DEAD

WOOD" LOGS, BRANCHES, SHRUBS, AND OTHER WOODY
VEGETATION INSTALLED AT VARIOUS ANGLES, BUT NOT
PARALLEL TO THE FLOW. LAYER THE WOOD WITH LARGER
MATERIAL ON BOTTOM AND FORM A MAT OF BRANCHES ON TOP
LAYER. ANGLE ROOT WADS SLIGHTLY UPSTREAM INTO FLOW.

2. THE TOP LAYER OF LWM SHALL BE AT OR ABOVETHE
ESTABLISHED FLOW ELEVATION.

3. THE BOTTOM LAYER OF LWM SHALL BE AT OR BELOW THE
CHANNEL INVERT

4.  FILL BETWEEN ROOT WAD LOGS WITH MIX OF WOODY DEBRIS
PER NOTE 2.

5. INSTALL WILLOW STAKES, APPROXIMATELY INVERT 100 PER
STRUCTURE WITH THE LWM, BEFORE EXCAVATION IS
BACKFILLED

6. REFER TO ROOTWAD DETAIL FOR ANCHOR ROCK
REQUIREMENTS

7. ASSUME 15-30 PIECES OF LWM PER STRUCTURE, HARVESTED
FROM THE PROJECT AREA.

2-3 LAYERS OF 5-8
ROOT WAD LOGS
SPACED EVERY 4-6 FEET
PER DIRECTION OF ENGINEER

4'
 - 

6'

6'
 M

IN
.

PROVIDE ROCK SILL AT UPSTREAM
AND DOWNSTREAM  ENDS OF TOE
WOOD EXTENDING UP TO BANKFULL
ELEVATION. USE 24" TO 36" WIDE
BOULDERS STACKED.

BANKFULL ELEVATION

DIAMETER)

ANCHOR ROCK

ANCHOR ROCK, TYPICAL
REFER TO ROOTWAD DETAIL
FOR ADDITIONAL INFORMATION
ON ANCHOR ROCK

TO
E 

W
O

O
D

SI
LL

ROOT WAD AND STEM SIZE

STEM LENGTH

_______ FEET

BACKFILL WITH 9" SORTED &
PROCESSED COBBLE VOID FILLED
WITH NATIVE GRAVEL AND NATIVE

SOIL

3' MIN BACKFILL OVER
2
3 OF EVERY LWM

LIVE STAKES

LOW FLOW
WATER SURFACE

POINT BAR

5-10 PIECES OF LWM WITHOUT ROOTBALLS INCLUDED
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EROSION CONTROL BLANKET NOTES:

1. BLANKET TO BE INSTALLED ON ALL CONSTRUCTED SLOPES
STEEPER THAN 2:1.

2. THE CREATION OF SLOPES STEEPER THAN 2:1 SHALL BE
MINIMIZED.

3. CONTRACTOR SHALL USE STEEL PENETRATION RODS OR
OTHER MEANS AS NECESSARY TO PENETRATE RIPRAP LAYER
WITH WOOD STAKES.

4. IN AREAS WHERE EROSION CONTROL BLANKET IS SHOWN ON
PLANS, THE CONTRACTOR SHALL PLACE TOPSOIL, IF PRESENT,
AND PERFORM FINAL GRADING, RAKE SURFACE SMOOTH,
SEED, BIOSOL AND VERYDOL, AND RE-RAKE TO COVER SEED
BEFORE INSTALLING THE EROSION CONTROL BLANKET.
SUBGRADE SHALL BE SMOOTH AND MOIST PRIOR TO BLANKET
INSTALLATION AND THE BLANKET SHALL BE IN FULL CONTACK
WITH THE SUBGRADE, NO GAPS OR VOIS SHALL EXIST UNDER
THE BLANKET.

5. ANY AREAS OF SEEDING AND MULCHING DISTURBED IN THE
PROCESS OF INSTALLING EROSION CONTROL BLANKET SHALL
BE RESEEDED AND MULCHED.

6. ALL AREAS OF CONSTRUCTION DISTURBANCE SHALL BE
DECOMPACTED TO 18", SEEDED, RE-RAKED TO COVER SEED,
BIOSOLED, AND MULCHED WITH FABRIC OR HYDROMYLCH AS
SHOWN ON DETAILS

7. ANY EROSION CONTROL BLANKET PULLED OUT, TORN, OR
OTHERWISE DAMAGED DURING CONSTRUCTION SHALL BE
RE-INSTALLED.  ANY SUBGRADE AREAS BELOW THE BLANKET
THAT HAVE ERODED TO CREATE A VOID UNDER THE BLANKET,
OR THAT HAVE ERODED TO CREATE A VOID UNDER THE
BLANKET, OR THAT REMAIN DEVOID OF GRASS SHALL BE
REPAIRED, RESEEDED AND MULCHED (IN AREAS WHERE
BLANKET IS NOT INSTALLED) AND THE EROSION CONTROL
BLANKET REINSTALLED.  STAKE SALVAGE (UNCUT) EDGES AT
LEAST 4 INCHES FROM EDGE OF FABRIC.

8. INSTALL BLANKET AT THE TOE OF SLOPE FIRST.
9. THERE SHALL BE A MINIMUM 12' OVERLAP OF BLANKETS THAT

IS STAKED IN THE MIDDLE WHERE BLANKETS JOIN. FOLD
UNDER OR COVER ALL CUT EDGES 6".

10. WOOD STAKES SHALL BE INSTALLED SUCH THAT THE TOPS OF
THE STAKES ARE 3" ABOVE FINISHED GRADE.

STAKES MAY BE MADE BY
SAWING A 2 x 4 DIAGONALLY
TO PRODUCE 2 DEAD STOUT
STAKES.

18" MIN.

WOOD STAKE

TYPICAL EROSION CONTROL BLANKET
(NOT TO SCALE)

TRENCH A
NOT TO SCALE

TRENCH B
NOT TO SCALE

EROSION CONTROL BLANKET TRENCH DETAILS

TYPICAL WILLOW TOE
(NOT TO SCALE)
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STANDARD REVEGETATION
· STANDARD TREATMENT AREAS INCLUDE THE ENTIRE NATURAL FLOODPLAIN, UNLESS OTHERWISE NOTED. THE

STANDARD REVEGETATION PLAN INCLUDES THREE PLANTING ZONES (A, B, AND C), AND SEEDING IN ALL ZONES AND
DISTURBED UPLAND AREAS.

· PLANTING ZONE A (CHANNEL EDGE) ENCOMPASSES THOSE AREAS BETWEEN 0 AND 1 FOOT (VERTICAL) ABOVE THE
LOW FLOW CHANNEL WATER SURFACE ELEVATION AND GENERALLY IN AREAS PROTECTED FROM SCOUR/DIRECT
FLOW. ZONE B (LOWER RIPARIAN) INCLUDES THOSE AREAS BETWEEN 1 AND 2 FEET ABOVE THE LOW FLOW CHANNEL,
AND ZONE C (UPPER RIPARIAN) INCLUDES THOSE AREAS BETWEEN 2 AND 3 FEET ABOVE. SEE TYPICAL
CROSS-SECTION.

· ALL PORTIONS OF THE PROJECT CORRIDOR WILL BE HAND-SEEDED WITH THE RIPARIAN SEED MIX (TABLE 4) AT
APPROXIMATELY 25.0 POUNDS OF PURE LIVE SEED PER ACRE, INCLUDING RICE HULLS FOR BULK.

· ALL PORTIONS OF ZONES B AND C WHERE EARTHWORK OCCURS WILL BE HAND-MULCHED WITH WOOD STRAW AT A
RATE OF APPROXIMATELY 1,800 POUNDS PER ACRE (APPROXIMATELY 30 BALES AT 60 POUNDS EACH).

BIOENGINEERING TREATMENTS
· THE TREATMENT FOR ALL BIOENGINEERING FEATURES CONFORMS WITH THE TYPICAL DETAIL AND INCLUDES THE

INSTALLATION OF LIVE PLANT MATERIAL (TRANSPLANTS, CONTAINERIZED STOCK, AND CUTTINGS). THESE MATERIALS
WILL BE INSTALLED DURING THE CONSTRUCTION OF THE STRUCTURES.

· WILLOW CUTTINGS (3-FOOT LONG) WILL BE PLACED DURING INSTALLATION OF THE BIOENGINEERING FEATURES IN
AREAS WHERE A PORTION OF THE CUTTING IS THE ELEVATION IS BETWEEN 1 AND 2 FEET ABOVE THE LOW-FLOW
WATER SURFACE.

· CONTAINERIZED HERBACEOUS PLANTS (10 CI) WILL BE PLACED AFTER THE ROOTWADS ARE INSTALLED IN AREAS
PROTECTED FROM DIRECT FLOW/SCOUR (MAINLY ON THE DOWNSTREAM SIDE OF THE ROOTWADS AND OTHER
STRUCTURES) WHERE THE ELEVATION IS 1 FOOT OR LESS ABOVE THE LOW-FLOW WATER SURFACE.

GENERAL NOTES:
· IF EXISTING RIPARIAN SHRUBS OR SMALL TREES (<4” DIAMETER AT BREAST HEIGHT) ARE PRESENT BUT TOO HIGH

ABOVE THE LOW-FLOW CHANNEL TO BE WETTED THROUGH CAPILLARY ACTION (BECAUSE OF CHANNEL DEGRADATION
ASSOCIATED WITH THE FLOOD), THEN THE BANKS WILL BE LAID BACK AND THE EXISTING VEGETATION WILL BE MOVED
(TRANSPLANTED) TO THE APPROPRIATE ELEVATION ABOVE THE WATER SURFACE OF THE LOW-FLOW CHANNEL; 0 TO 1
FOOT ABOVE FOR HERBACEOUS WETLAND VEGETATION AND 1 TO 3 FEET FOR WETLAND/RIPARIAN WOODY
VEGETATION.

· ALL NATURAL FLOODPLAIN AREAS WILL BE HAND- SEEDED WITH THE RIPARIAN SEED MIX (TABLE 4) AT APPROXIMATELY
25.0 POUNDS OF PURE LIVE SEED PER ACRE, INCLUDING RICE HULLS FOR BULK. SEEDING WILL ONLY BE PERFORMED
BETWEEN SEPTEMBER 1 AND WHEN THE GROUND FREEZES, AND WHEN THE GROUND THAWS AND JUNE 1, UNLESS
APPROVED BY A QUALIFIED ECOLOGIST.

· AFTER SEEDING, ALL PORTIONS OF ZONE B AND C DISTURBED BY RESTORATION ACTIVITIES WILL BE HAND- MULCHED
USING WOOD STRAW MULCH APPLIED AT APPROXIMATELY 1,800 POUNDS PER ACRE (APPROXIMATELY 30 BALES AT 60
POUNDS EACH).

· THE EXACT LOCATIONS OF LIVE PLANT MATERIAL WILL BE BASED ON THE FINAL GRADING, AS DETERMINED BY A
QUALIFIED ECOLOGIST.

· ALL AREAS DISTURBED BY RESTORATION ACTIVITIES WILL BE AMENDED WITH SOIL AMENDMENTS, PER THE DETAILS IN
THE SPECIFICATIONS. THE COMPOST WILL BE MIXED WITH NATIVE SOIL/ALLUVIUM TO A DEPTH OF 6 INCHES.

· ALL WILLOW AND COTTONWOOD CUTTINGS WILL BE COLLECTED ON-SITE OR FROM ELSEWHERE IN BOULDER COUNTY
(OR IMMEDIATELY ADJACENT COUNTIES) WITHIN 1,000 VERTICAL FEET OF NEAR THE SITE, AS DIRECTED BY A
QUALIFIED ECOLOGIST. ACCEPTABLE WILLOW SPECIES FOR “MIXED WILLOW” INCLUDE (NOMENCLATURE FROM CORPS
2016): SALIX EXIGUA, S. INTERIOR, S. IRRORATA, S. BEBBIANA, S. MONTICOLA, S. DRUMMONDIANA, S. LIGULIFOLIA, AND
S. LASIANDRA. NO ONE SPECIES CAN ACCOUNT FOR MORE THAN 75 PERCENT OF THE MIX.

· ALL WILLOW AND COTTONWOOD CUTTINGS WILL BE HARVESTED WHEN DORMANT (BEFORE LEAVES EMERGE OR
AFTER THEY ARE DROPPED) FROM LIVE PLANTS 0.5 TO 1.0 INCH IN DIAMETER. THE STEM WILL BE STRIPPED OF ALL
BRANCHES BEFORE CUTTING AND THEN TRIMMED TO THE DESIRED LENGTH. THE LOWER (ROOTING) END OF THE STEM
WILL BE CUT AT A 45 DEGREE ANGLE AND THE UPPER END WILL BE CUT AT 90 DEGREE ANGLE. THE CUTTINGS WILL BE
PLACED INTO WATER WITHIN TWO MINUTES OF CUTTING AND SOAKED--COMPLETELY SUBMERGED--FOR AT LEAST 72
HOURS, BUT NOT MORE THAN 14 DAYS, PRIOR TO PLANTING. THE CUTTINGS WILL BE KEPT WET UNTIL PLACED INTO
THE GROUND AND WILL NOT BE ALLOWED OUT OF WATER FOR MORE THAN 10 MINUTES DURING PLANTING. ALL

CUTTINGS WILL BE TRIMMED AFTER INSTALLATION TO ENSURE THAT NO MORE THAN ONE-THIRD OF THEIR LENGTH IS
LEFT ABOVE GROUND.

· WHENEVER POSSIBLE, ZONE B LIVE PLANT MATERIAL (CONTAINERIZED STOCK AND CUTTINGS) WILL BE INSTALLED BY
USING EQUIPMENT TO EXCAVATE A TRENCH PARALLEL TO THE CHANNEL, WITH THE BOTTOM OF THE TRENCH
CORRESPONDING TO THE APPROXIMATE ELEVATION OF THE LOW-FLOW CHANNEL WATER SURFACE OR WILL BE
INSTALLED WHILE THE BACKFILL IN THE AREAS IS BEING COMPLETED. THE PLANT MATERIAL WILL BE PLACED INTO THE
TRENCH, BACKFILLED, AND LIGHTLY TAMPED. WILLOW AND COTTONWOOD CUTTINGS MAY BE COMPLETELY BURIED
(HORIZONTALLY OR VERTICALLY), BUT CONTAINERIZED STOCK AND TRANSPLANTS WILL BE PLACED UPRIGHT AND SO
THAT AT LEAST 1/3 OF THE ABOVE-GROUND PLANT MASS IS ABOVE THE NEW GROUND SURFACE.

· ALL CONTAINERIZED PLANTS WILL BE INSPECTED BY A QUALIFIED ECOLOGIST PRIOR TO PLANTING. ANY DEAD,
· DYING, STRESSED, OR BADLY “ROOTBOUND” PLANTS WILL BE REJECTED.
· A QUALIFIED ECOLOGIST WILL DIRECT AND SUPERVISE ALL PLANTINGS
· ALL FINISH GRADES WILL BE LEFT ROUGH AND NATURAL WITH NO SMOOTH SURFACES, STRAIGHT EDGES, OR RIGHT

ANGLES
· AL WORK AREAS (OTHER THAN THE IMMEDIATE CHANNEL BANKS) WILL BE LOOSENED TO A DEPTH OF 12 INCHES

BEFORE PLANTING AND SEEDING
· NO EQUIPMENT WILL BE ALLOWED IN THE RESTORATION AREA AFTER SEEDING OR PLANTING
· ALL BEST MANAGEMENT PRACTICES (BMPS) USED SHALL BE SELECTED, INSTALLED, IMPLEMENTED, AND MAINTAINED

ACCORDING TO APPROPRIATE ENGINEERING, HYDROLOGIC AND POLLUTION CONTROL PRACTICES.
· THE USE OF CHEMICALS SUCH AS SOIL STABILIZERS, DUST PALLIATIVES, HERBICIDES, GROWTH INHIBITORS,

FERTILIZERS, DEICING SALTS, ETC., SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDED
APPLICATION RATES, FREQUENCY, AND INSTRUCTIONS. THESE CHEMICALS SHALL NOT BE USED, STORED, OR
STOCKPILED WITHIN 50 HORIZONTAL FEET OF THE CREEK OR OTHER AQUATIC HABITATS.
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’

’

4.1919

1ZONE A IS 0-1', ZONE B IS 1-2', AND ZONE C IS 2-3' ABOVE THE WATER SURFACE OF THE LOW-FLOW CHANNEL; EXACT
PLANTING LOCATIONS WILL BE BASED ON FINAL GRADING AND DIRECTED BY A QUALIFIED ECOLOGIST; PLANT
NOMENCLATURE FROM CORPS 2016
2QUANTITY OF CONTAINERIZED STOCK BASED ON APPROXIMATELY 3-FOOT CENTERS. WHENEVER POSSIBLE, ZONE B
PLANTS WILL BE INSTALLED IN A TRENCH (EXCAVATED USING EARTHMOVING EQUIPMENT) PARALLEL TO THE CHANNEL
LOCATED AT APPROXIMATELY THE EDGE OF THE BANKFULL CHANNEL; THE BOTTOM OF THE TRENCH WILL BE
APPROXIMATELY THE ELEVATION OF THE LOW-FLOW WATER SURFACE; MIXED WILLOW WILL BE HARVESTED FROM
BOULDER COUNTY (OR ADJACENT COUNTIES) WITHIN 1,000 VERTICAL FEET (SEE NOTES); ALL PLANTS RANDOMLY MIXED;
PLANT NOMENCLATURE FROM CORPS 2016
3BASED ON APPROXIMATELY 6-FOOT CENTERS*SPECIES MIX NOT TO EXCEED 75% OF ANY ONE SPECIES. SPECIES RATIOS
MUST BE APPROVED BY ECOLOGIST.

TABLE 1: PLANTS NEEDED FOR REVEGETATION PLAN

*SPECIES MIX NOT TO EXCEED 75% OF ANY ONE SPECIES. SPECIES RATIOS MUST BE APPROVED BY ECOLOGIST.

TABLE 2: PLANTS NEEDED FOR BIOENGINEERING STRUCTURAL ELEMENTS

’

1NOMENCLATURE FOLLOWS PLANTS DATABASE (NRCS 2016); SEEDING RATE
BASED ON HAND-BROADCASTING; ANY SUBSTITUTIONS MUST BE NATIVE TO
COLORADO AND FROM A US OR CANADA SEED SOURCE.
2SOURCES: NRCS 2016, GRANITE SEED 2016, WESTERN NATIVE SEED 2016, NSN
2016
3BAG SEPARATELY IF DRILL-SEEDING

RIPARIAN SEED MIX1
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