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ROOT FLARE SHALL BE
LOCATED JUST ABOVE
GROUND LINE

BREAK UP SIDES AND BOTTOMS OF
PLANTING PIT TO ALLOW FOR ROOT
PENETRATION

COMPACT SUBGRADE BELOW
ROOT BALL TO ENSURE THAT
ROOT FLARE WILL NOT SETTLE
BELOW GROUND LINE

LOOSEN AND/OR CUT CIRCLING
ROOTS IN ROOT BOUND CONTAINERS
BEFORE PLANTING

FINISH GRADE

2X ROOT
BALL WIDTH

1.5X ROOT
DEPTH

SCALE:
2
-

PLANTING TREE/SHRUB ON SLOPES
3H:1V AND STEEPER DETAIL

NOT TO SCALE

2X ROOT
BALL WIDTH

EXISTING SUBGRADE

BACKFILL WITH NATIVE SOIL

FINISH GRADE

WATERING BASIN

3 IN DEEP MULCH RING

SCALE:
1
-

LIVE STAKING (TYP) DETAIL
NOT TO SCALE

FLAT CUT ON TOP, DIAGONAL
CUT ON BOTTOM.  ADVANCE
STAKE USING SOFT MALLET.

ADD MULCH LAYER OVER
FINISH GRADE.

3/4 LENGTH STAKE
BELOW FINISH
GRADE, 1/4 LENGTH
ABOVE GRADE

PRE-DRILL HOLE USING
REBAR SECTIONS

SMALLER THAN 0.5 - 1.5
INCH DIAMETER OF STAKE

FINISH GRADE
2-3 FT STAKE

TOTAL LENGTH

4-6 IN

0.5 - 1.5 INCH DIAMETER

NOTES:
1. FOR PLANTING ON SLOPES 3H:1V AND STEEPER, PLANT PER DETAIL 2.NOTES:

1. FOR PLANTING ON SLOPES 3H:1V AND STEEPER, PLANT PER DETAIL 2.

34

GRAPHIC SCALE IN FEET

0 2 4

TYPICAL PLANTING PLAN

COMMUNITY TYPE COMMON
NAME LATIN NAME SYMBOL FORM PLANT

SPACING QUANTITY

CHANNEL
FRINGE/FREQUE
NTLY FLOODED

(BELOW
OHWM)

SHRUB

REDSTEM
DOGWOOD CORNUS SERICEA LIVESTAKE 3 FT 150

SITKA
WILLOW SALIX SITCHENSIS LIVESTAKE 3  FT 150

EMERGENT EMERGENT
SEED MIX -- SEED MIX -- --

RIPARIAN SLOPE
(ABOVE OHWM)

TREE DOUGLAS
FIR

PSEUDOTSUGA
MENZIESII 1-GALLON 12  FT 30

SHRUB

RED
ELDERBERRY

SAMBUCUS
RACEMOSA 1-GALLON 8  FT 20

OSOBERRY OEMLERIA
CERASIFORMIS 1-GALLON 8 FT 20

SNOWBERRY SYMPHORICARPOS
ALBUS 1-GALLON 4 FT 200

GROUNDCOVER SWORD FERN POLYSTICHUM
MUNITUM 1-GALLON 3 FT 200

PLANT SCHEDULE

N
ADJACENT UPLAND RIPARIAN SLOPE CHANNEL FRINGE STREAM
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1
HD05

TYPICAL LWM STRUCTURE TYPE 1 - FLOW DEFLECTION JAM
NTS

STRUCTURE QUANTITIES

LOG TYPE B -
LARGE

ROOTWAD

LOG TYPE C -
LARGE

ROOTWAD

LOG TYPE G -
LARGE

ROOTWAD
PILE

SLASH
MATERIAL

(CY)30' MIN. LOG
WITH

ROOTWAD 16''
TO 20'' DBH

20' MIN. LOG
WITH

ROOTWAD 10''
TO 14'' DBH

30' MIN. LOG
WITH

ROOTWAD 22''
TO 26'' DBH

10-12'
LONG, 12''
AVG. DIA.

1 4 1 3 2

FLOW

PURPOSE:
· PROVIDES INCREASED HYDRAULIC ROUGHNESS THROUGHOUT THE REACH
· REDIRECTS FLOWS TO OPPOSITE BANK
· OVER TIME ACCUMULATES ADDITIONAL LARGE WOOD MATERIAL

DESIGN SPECIFICS:
· THE DESIGN ENGINEER SHALL MAINTAIN THE ABILITY TO MAKE ADJUSTMENTS TO THE

PROPOSED STRUCTURE IF SITE CONDITIONS WARRANT.
· SEE TABLE FOR MATERIAL SIZES AND QUANTITIES

SECTION A-A'

PLAN

A-A'

FINISHED GRADE

1. ESTABLISH REFERENCE ELEVATION PRIOR TO
CONSTRUCTION AND CONFIRM WITH HYDRAULIC
ENGINEER. REFERENCE GRADE HUB SHOULD BE
ESTABLISHED OUTSIDE OF DISTURBANCE LIMITS
AND USED TO CHECK STRUCTURE EMBEDDED
DEPTHS. REFERENCE GRADE IS THE THALWEG
ELEVATION ADJACENT TO THE STRUCTURE.

2. EMBED PILES 6 FEET BELOW REFERENCE
ELEVATION PER PILE DETAIL ON DRAWING HD9.

3. EXCAVATE A TRENCH FOR LOG 1. TRENCH DEPTH SHALL BE
1.5 FEET BELOW THE REFERENCE ELEVATION.

4. PLACE LOG 2 (TYPE C) PERPENDICULAR (0°) TO THE TOE OF
THE BANK BETWEEN PILES 1 AND 2, SO THAT THE ROOTWAD
COLLAR IS RESTING ON THE TOP OF BANK.

5. PLACE LOG 1 (TYPE A) ORIENTED BETWEEN 10-20° TO THE
REFERENCE LINE. PLACE LOG 1 UPSTREAM OF PILE 1 AND
DOWNSTREAM OF PILE 2. THE LOG STEM EXTENDS 6 FEET
PAST THE TOE OF THE BANK AND SHALL BE PARTIALLY
EMBEDDED IN THE CHANNEL.

6. PLACE SLASH BETWEEN LOGS 1 AND 2.

7. PLACE LOG 3 (TYPE C) 3 ON TOP OF LOG 1 AND
BETWEEN PILES 2 AND 3. ORIENT LOG 3 5-15°
TO THE REFERENCE LINE SO THAT THE
ROOTWAD COLLAR IS RESTING ON THE TOP OF
BANK.

8. PLACE LOG 4 (TYPE C) ABOVE LOG 3,
DOWNSTREAM OF PILE 2 AND UPSTREAM
OF PILE 3. ORIENT LOG 4 15-25° TO THE
REFERENCE LINE. THE LOG STEM EXTENDS
1.0 FEET PAST THE TOE OF THE BANK.

9. PLACE LOG 5 (TYPE C) ABOVE LOG 3,
DOWNSTREAM OF PILE 3. ORIENT LOG  5
15-25° TO THE REFERENCE LINE. THE LOG
BOLE EXTENDS 5 FEET ABOVE THE TOP OF
BANK (MEASUREMENT DOES NOT INCLUDE
ROOTWAD).

10. PLACE LOG 6 (TYPE G) ABOVE LOGS 4 AND
5 WITH THE ROOTWAD RESTING ON THE
FLOODPLAIN ORIENTED 25-35°TO THE
REFERENCE LINE.

11. WEAVE THE REMAINING RACKING MATERIAL AND SLASH  BETWEEN
THE ROOTWADS AND PILES.

12. REVEGETATE THE BANK AROUND THE STRUCTURE PER
REVEGETATION DETAILS ON DRAWING HD03.

FLOW

TOE OF BANK

TOP OF BANK FLOW

TOE OF BANK

TOP OF BANK FLOW

TOE OF BANK

TOP OF BANK

FLOW

TOE OF BANK

TOP OF BANK

1 2

3

2

1

3

CONSTRUCTION SEQUENCING

4 5

6

CONTROL POINT TABLE

CONTROL POINTS NORTHING (FT) EASTING (FT)

CP-1 229892.1341 1313846.1312

VARIES 10-20° VARIES 5-15°

VARIES 15-25°

VARIES 25-35°

TOP OF BANK
TOE OF BANK

PILE

"C" LOG (TYP.)

"G" LOG (TYP.)

"B" LOG (TYP.)

REFERENCE
ELEVATION

CONTROL
POINT CP-1

PILE
"B" LOG (TYP.)

"C" LOG (TYP.)

"C" LOG (TYP.)

"G" LOG (TYP.)

"C" LOG (TYP.)

"C" LOG (TYP.)

"C" LOG (TYP.)

"G" LOG (TYP.)

"B" LOG (TYP.)

PILE

2.5'

~6'

CONTROL
POINT (0,0)

REFERENCE LINE
PERPENDICULAR
TO FLOW

NOTES:
1. INSTALLATION OF LWM STRUCTURES SHALL

NOT COMMENCE UNTIL WORK ISOLATION
STRUCTURES ARE INSTALLED, FISH
EXCLUSION AND SALVAGE HAS BEEN
PERFORMED, AND WORK AREA HAS BEEN
DEWATERED PER THE SPECIAL PROVISIONS.

2. FOLLOWING COMPLETION OF LWM
INSTALLATION AND APPROVAL BY THE
ENGINEER, WATER SHALL BE GRADUALLY
REINTRODUCED BACK INTO THE WORK AREA
AND WORK ISOLATION STRUCTURES
REMOVED.
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2
HD06

TYPICAL LWM STRUCTURE TYPE 2 - CHANNEL BEND LOGS
NTS

STRUCTURE QUANTITIES

LOG TYPE A -
LARGE

ROOTWAD

LOG TYPE B -
LARGE

ROOTWAD

LOG TYPE E -
LARGE

ROOTWAD

LOG TYPE G -
LARGE

ROOTWAD

20' MIN. LOG
WITH

ROOTWAD 22''
TO 26'' DBH

30' MIN. LOG
WITH

ROOTWAD 16''
TO 20'' DBH

35' MIN. LOG
WITH

ROOTWAD 16''
TO 20'' DBH

30' MIN. LOG
WITH

ROOTWAD 22''
TO 26'' DBH

1 1 1 1

PURPOSE:
· REDIRECTS FLOW.
· CREATES SCOUR.
· ENCOURAGES GRAVEL DEPOSITION.

DESIGN SPECIFICS:
· THE DESIGN ENGINEER SHALL MAINTAIN THE ABILITY TO

MAKE ADJUSTMENT TO THE PROPOSED STRUCTURE IF SITE
CONDITIONS WARRANT.

· SEE TABLE FOR MATERIAL SIZES AND QUANTITIES

CONSTRUCTION SEQUENCING:
1. ESTABLISH REFERENCE ELEVATION PRIOR TO CONSTRUCTION AND CONFIRM WITH HYDRAULIC

ENGINEER. REFERENCE GRADE HUB SHOULD BE ESTABLISHED OUTSIDE OF DISTURBANCE LIMITS
AND USED TO CHECK STRUCTURE EMBEDDED DEPTHS. REFERENCE GRADE IS THE TOP OF THE BANK
WHERE SWEEPER LOGS WILL BE INSTALLED.

2. PARTIALLY EMBED THE TYPE B LOG ROOTWAD A MINIMUM OF 1 FOOT BELOW THE REFERENCE
ELEVATION. PLACE THE STEM OF THE TYPE B LOG ON THE BANK, ORIENTED 30-40°TO THE
REFERENCE LINE.

3. PLACE THE TYPE A LOG WITH THE ROOTWAD COLLAR ON TOP OF THE STEM OF THE TYPE B LOG,
ORIENTED 90-115° TO THE REFERENCE LINE.

4. EXCAVATE A TRENCH FOR THE TYPE E LOG. TRENCH DEPTH SHALL BE A MINIMUM OF 4 FEET BELOW
THE REFERENCE ELEVATION. EMBED THE STEM OF TYPE B LOG INTO THE CHANNEL AND PLACE THE
ROOT COLLAR ABOVE THE TYPE A LOG, ORIENTED 10-20° TO THE REFERENCE LINE.

5. BACKFILL STRUCTURE IN 1 FT MAXIMUM LIFTS. COMPACT EACH LIFT FOLLOWING PLACEMENT USING
AN EXCAVATOR BUCKET.

6. PLACE TYPE G LOG ABOVE THE TYPE E AND TYPE B LOGS WITH THE ROOTWAD ORIENTED  90-115°
TO THE REFERENCE LINE. THE ROOTWAD SHALL BE A MINIMUM OF 5 FEET FROM THE WINGWALL.

7. REVEGETATE THE BANK AROUND THE STRUCTURE PER REVEGETATION DETAILS ON DRAWING HD04.

PLAN VIEW
SECTION B-B'

FLOW

B-B'

FINISHED GRADE

VARIES 10-20°

VARIES 90-115°
VARIES 30-40°

TOP OF BANK

TOE OF BANK

"B" LOG (TYP.)

"G" LOG (TYP.)

"E" LOG (TYP.)

"B" LOG (TYP.) "G" LOG (TYP.)

"E" LOG (TYP.)

~12'

REFERENCE
ELEVATION

~4'

CONTROL
POINT CP-2

4'CONTROL
POINT

REFERENCE LINE
PERPENDICULAR
TO FLOW

CONTROL POINT TABLE

CONTROL POINTS NORTHING (FT) EASTING (FT)

CP-2 229842.7404 1313863.9192

"A" LOG (TYP.)

"A" LOG (TYP.)

NOTES:
1. INSTALLATION OF LWM STRUCTURES SHALL

NOT COMMENCE UNTIL WORK ISOLATION
STRUCTURES ARE INSTALLED, FISH
EXCLUSION AND SALVAGE HAS BEEN
PERFORMED, AND WORK AREA HAS BEEN
DEWATERED PER THE SPECIAL PROVISIONS.

2. FOLLOWING COMPLETION OF LWM
INSTALLATION AND APPROVAL BY THE
ENGINEER, WATER SHALL BE GRADUALLY
REINTRODUCED BACK INTO THE WORK AREA
AND WORK ISOLATION STRUCTURES
REMOVED.
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HD07

TYPICAL LWM STRUCTURE TYPE 3 - LONGITUDINAL LOGS
NTS

STRUCTURE QUANTITIES

LOG TYPE A -
LARGE

ROOTWAD

BOULDER
COLLAR

20' MIN. LOG
WITH

ROOTWAD 22''
TO 26'' DBH

30'' DIA. TYPE
3 BOULDER

3 12

PLAN VIEW

SECTION C-C'

SECTION D-D'

C-C

D-D

PURPOSE:
· CREATES LATER SCOUR POOL.
· PROMOTES GRAVEL BAR FORMATION.
· CREATES DIVERSE FISH HABITAT.
· PROVIDES COVER.

DESIGN SPECIFICS:
· THE TOP OF ROOTWADS SHALL NOT EXTEND MORE THAN 1.5 FT

ABOVE TOP OF BANK.
· EACH LOG WILL HAVE TWO DEADMAN BOULDER COLLAR ANCHORS,

WITH EACH BOULDER COLLAR ANCHOR INCLUDING TWO 30"
DIAMETER OR TYPE 3 BOULDERS. DEADMAN ANCHORS SHALL BE
PLACED A MINIMUM OF 3 FEET FROM THE LOG STEM AND 3 FEET
FROM THE ROOTWAD COLLAR.

· BACKFILL STRUCTURE IN 1 FT MAXIMUM LIFTS. COMPACT EACH
LIFT FOLLOWING PLACEMENT USING EXCAVATOR BUCKET.

· THE DESIGN ENGINEER SHALL MAINTAIN THE ABILITY TO MAKE
ADJUSTMENTS TO THE PROPOSED STRUCTURE IF SITE CONDITIONS
WARRANT.

· TRIM ROOTWADS SUCH THAT THE MAXIMUM WIDTH IS 5 FEET.

FLOW

ANTICIPATED SCOUR

APPROXIMATE LIMITS
OF EXCAVATION

FINISHED GRADE

CONSTRUCTION SEQUENCING:
1. ESTABLISH REFERENCE ELEVATION PRIOR TO CONSTRUCTION AND CONFIRM WITH

HYDRAULIC ENGINEER. REFERENCE GRADE HUB SHOULD BE ESTABLISHED OUTSIDE OF
DISTURBANCE LIMITS AND USED TO CHECK STRUCTURE EMBEDDED DEPTHS.
REFERENCE GRADE IS THE CHANNEL THALWEG WHERE LONGITUDINAL LOGS WILL BE
INSTALLED.

2. EXCAVATE A TRENCH FOR THE TYPE A LOGS. TRENCH DEPTH SHALL BE A MINIMUM OF
4.2 FEET BELOW THE REFERENCE ELEVATION.

3. ANCHOR THE TYPE A LOGS TO THE BOULDER BALLASTS PER BOULDER COLLAR DETAILS
IN DRAWING HD9 AND INSTALL LOGS IN NUMERICAL ORDER.

4. EMBED THE STEM OF THE TYPE A LOG INTO THE CHANNEL AND PLACE THE ROOT
COLLAR ABOVE THE STEM OF THE UPSTREAM TYPE A LOG.

5. TYPE A LOGS WILL BE ORIENTED AT 15° TO THE CHANNEL GRADE AND WILL BE
ORIENTED 10-15°TO THE TOE OF THE CHANNEL.

6. BACKFILL STRUCTURE IN 1 FT MAXIMUM LIFTS. COMPACT EACH LIFT FOLLOWING
PLACEMENT USING AN EXCAVATOR BUCKET.

15°

2

1

3

~15°
BACKFILL WITH LARGE
CHANNEL MATERIAL

APPROXIMATE EXTENTS
OF SCOUR ANTICIPATED

SCOUR POOL

APPROXIMATE LIMITS
OF EXCAVATION

TOP OF BANK
TOE OF BANK

"A" LOG (TYP.)

BOULDER BALLAST

4.2' MIN
4.2' MIN 4.2' MIN

"A" LOG (TYP.)
20'

12' - 13'

REFERENCE
ELEVATION

REFERENCE LINE
PARALLEL TO FLOW

CONTROL POINT CP-3

CONTROL POINT TABLE

CONTROL POINTS NORTHING (FT) EASTING (FT)

CP-3 229873.6169 1313837.0992

NOTES:
1. INSTALLATION OF LWM STRUCTURES SHALL NOT COMMENCE

UNTIL WORK ISOLATION STRUCTURES ARE INSTALLED, FISH
EXCLUSION AND SALVAGE HAS BEEN PERFORMED, AND WORK
AREA HAS BEEN DEWATERED PER THE SPECIAL PROVISIONS.

2. FOLLOWING COMPLETION OF LWM INSTALLATION AND
APPROVAL BY THE ENGINEER, WATER SHALL BE GRADUALLY
REINTRODUCED BACK INTO THE WORK AREA AND WORK
ISOLATION STRUCTURES REMOVED.
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HD08

TYPICAL LWM STRUCTURE TYPE 4 - CHANNEL SPANNING LOG WITH BANK ROOTWAD COMPLEX
NTS

STRUCTURE QUANTITIES

LOG TYPE C -
SMALL

ROOTWAD

LOG TYPE D -
SMALL TREE

NO ROOTWAD

LOG TYPE E -
LARGE

ROOTWAD

LOG TYPE G -
LARGE

ROOTWAD

LOG TYPE G -
LARGE

ROOTWAD
PILE

SLASH
MATERIAL

(CY)20' MIN. LOG
WITH

ROOTWAD 10''
TO 14'' DBH

20' MIN. LOG
10'' TO 14''

DBH

35' LOG WITH
ROOTWAD 16''

TO 20'' DBH

45' LOG WITH
ROOTWAD 16''

TO 20'' DBH

20' LOG WITH
ROOTWAD 22''

TO 26'' DBH

10-12' LONG,
AVG. 12'' DIA.

2 1 1 1 2 2 1

PLAN VIEW

SECTION E-E'

E-E

APPROXIMATE LIMITS OF
EXCAVATION ANTICIPATED SCOUR

STEP 13-16STEP 8-12
STEP 1 - 7

PURPOSE:
· INCREASES POOL DEPTH.
· CREATES DIVERSE FISH HABITAT.
· CREATES SCOUR
· CREATES DIVERSE HYDRAULIC CONDITIONS
· REDIRECTS FLOW AND ENCOURAGES MEANDERS

DESIGN SPECIFICS:
· ALL TYPE 4 STRUCTURES THAT CONTAIN THE SAME LOG TYPES SHALL BE INSTALLED IN A MANNER

THAT MATCHES THE TYPICAL. PLAN VIEW ORIENTATION OF TYPE 4 STRUCTURES INSTALLED ON THE
RIGHT BANK SHALL BE APPROXIMATELY 180° TO THE ORIENTATIONS SHOWN IN THIS TYPICAL.
ADDITIONAL BALLAST LOGS SHALL BE INSTALLED TO MATCH THE PLAN VIEW TO THE BEST OF ABILITY.

· THE DESIGN ENGINEER SHALL MAINTAIN THE ABILITY TO MAKE ADJUSTMENTS TO THE PROPOSED
STRUCTURE IF SITE CONDITIONS WARRANT.

FL
OW

CONSTRUCTION SEQUENCING

CONSTRUCTION SEQUENCING:
1. ESTABLISH REFERENCE ELEVATION PRIOR TO CONSTRUCTION AND

CONFIRM WITH HYDRAULIC ENGINEER. REFERENCE GRADE HUB SHOULD
BE ESTABLISHED OUTSIDE OF DISTURBANCE LIMITS AND USED TO CHECK
STRUCTURE EMBEDDED DEPTHS. REFERENCE GRADE IS THE TOP OF THE
BANK.

2. EXCAVATE A TRENCH WITHIN APPROXIMATE LIMITS OF EXCAVATION TO A
DEPTH OF APPROXIMATELY 3 FEET BELOW THE REFERENCE ELEVATION.

3. EMBED PILE 1 APPROXIMATELY 3 FEET BELOW THE REFERENCE
ELEVATION AND PILE APPROXIMATELY 2 FEET ABOVE THE REFERENCE
ELEVATION PER PILE DETAIL ON DRAWING HD9.

4. PLACE LOG 1 (TYPE C) WITH THE STEM EMBEDDED TO A DEPTH OF ~3 FEET
BELOW THE REFERENCE ELEVATION, ORIENTED 25-35°TO THE
REFERENCE LINE. ORIENT THE LOG SO THAT THE STEM IS 10°BELOW THE
CONTROL POINT. EMBED THE ROOTWAD APPROXIMATELY 0.5 FEET INTO
THE CHANNEL. INSTALL THE LOG SO THAT THE ROOTWAD DOES NOT
EXTEND MORE THAN 0.5 FEET ABOVE THE TOP OF BANK.

5. PLACE LOG 2 (TYPE C) WITH THE STEM EMBEDDED TO A DEPTH OF EQUAL
TO THE REFERENCE ELEVATION, ORIENTED 30-40°TO THE REFERENCE
LINE. ORIENT THE LOG SO THAT THE STEM IS 10°BELOW THE CONTROL
POINT. EMBED THE ROOTWAD APPROXIMATELY 0.5 FEET INTO THE
CHANNEL. INSTALL THE LOG SO THAT THE ROOTWAD DOES NOT EXTEND
MORE THAN 0.5 FEET ABOVE THE BACK OF FLOODPLAIN BENCH/ X FEET
ABOVE THE REFERENCE ELEVATION.

6. PLACE LOG 3 (TYPE D) ABOVE LOGS 1 AND 2, ORIENTED 10-15°TO THE
REFERENCE LINE. LOG 3 SHALL BE EMBEDDED A MINIMUM OF 0.5 FEET
BELOW THE CHANNEL.

7. BACKFILL OVER LOGS 1, 2, AND 3 USING CHANNEL MATERIAL IN 1 FT LIFTS
UNTIL THE HEIGHT OF THE BACKFILL ABOVE THE STRUCTURE UNTIL THE
CHANNEL GRADE IS MET.

FL
OW

FL
OW

FL
OW

CONSTRUCTION SEQUENCING:
8. EXCAVATE A TRENCH TO EMBED

THE STEMS OF LOGS 4 AND 5. FOR
LOG 4 (TYPE E) EXCAVATE TO A
MINIMUM DEPTH OF 2 FEET. FOR
LOG 5 (TYPE F) EXCAVATE TO A
MINIMUM DEPTH OF 1.5 FEET.

9. PLACE LOG 4 WITH THE ROOTWAD
BURIED 0.5 FEET INTO THE BANK,
APPROXIMATELY 10 FEET FROM
THE CONTROL POINT, ORIENTED
25-35°TO THE REFERENCE LINE.

10. PLACE LOG 5 ABOVE LOG E WITH
LOG BOLE UPSTREAM OF PILE 1
AND DOWNSTREAM OF PILE 2.
ORIENT LOG 5 10-20° TO THE
REFERENCE LINE.

11. BACKFILL OVER THE STEMS OF
LOGS 4 AND 5 USING CHANNEL
MATERIAL IN 1 FT LIFTS UNTIL THE
HEIGHT OF THE FILL IS EQUAL TO
THE CHANNEL GRADE.

12. WEAVE SLASH BETWEEN THE
ROOTWADS AND PILES.

CONSTRUCTION SEQUENCING:
13. INSTALL LOGS 6 AND 7 (TYPE G)

ABOVE LOG 5. EMBED ROOTWADS
OF LOGS 6 AND 7 ORIENTED
90-110° TO THE REFERENCE LINE.
INSTALL LOGS 6 AND 7 ON THE
CHANNEL SIDE OF PILE 2. ORIENT
LOGS AND/OR CUT ROOTWADS TO
KEEP LOGS OUT OF SANITARY
SEWER RIGHT OF WAY.

14. BURY THE ROOTWADS OF LOGS 6
AND 7 0.5 FEET INTO THE BANK.

15. WEAVE SLASH BETWEEN THE
ROOTWADS AND PILES.

16. REVEGETATE THE BANK AROUND
THE STRUCTURE PER
REVEGETATION DETAILS ON
DRAWING HD04.

2

1

2

1

3

4

5

7

6

10°

10°

2
12

1

3

VARIES 30-40°

VARIES 10-15°

VARIES 25-35°

4 5

7

6

VARIES 25-35°

VARIES 10-20°

VARIES 90-110°

BURY ROOTWADS 0.5 FT

TOP OF BANK

TOE OF BANK

"C" LOG (TYP.)

"G" LOG (TYP.)

"E" LOG (TYP.)

REFERENCE
ELEVATION

CONTROL
POINT CP-4

~28'

"D" LOG (TYP.)

"F" LOG (TYP.)

APPROXIMATE EXTENTS
OF SCOUR ANTICIPATED

SCOUR POOL

"C" LOG (TYP.)

"G" LOG (TYP.)

"E" LOG (TYP.)

"D" LOG (TYP.) "F" LOG (TYP.)

PILE

PILE

TOP OF BANK

TOE OF BANK

"C" LOG (TYP.)

"D" LOG (TYP.)

PILE

TOP OF BANK
TOE OF BANK

"E" LOG (TYP.)

"F" LOG (TYP.)

TOP OF BANK

TOE OF BANK

"G" LOG
(TYP.)

TOE OF
 EXCAVATION

REFERENCE LINE
PERPENDICULAR
TO FLOW

~10'

~28'

~41'

~3'

~8'

~10'

~2'

REFERENCE LINE
PERPENDICULAR
TO FLOW

REFERENCE LINE
PERPENDICULAR
TO FLOW

REFERENCE LINE
PERPENDICULAR
TO FLOW

REFERENCE LINE
PERPENDICULAR
TO FLOW

REFERENCE LINE
PERPENDICULAR
TO FLOW

~1.5'

CHANNEL
CENTERLINE

CONTROL
POINT  CP-4

CONTROL
POINT  CP-4

CONTROL
POINT CP-4

CONTROL POINT TABLE

CONTROL POINTS NORTHING (FT) EASTING (FT)

CP-4 229824.2084 1313850.6899
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NOTES:
· HOLES DRILLED INTO BOULDER ANCHORS SHALL BE THOROUGHLY

CLEANED AND DRY PRIOR TO EPOXY APPLICATION.
· CHAIN SIZE TO BE DETERMINED IN FUTURE DESIGN PHASES.
· MIN. WEIGHT OF EACH BOULDER TO BE DETERMINED IN FUTURE

DESIGN PHASES.
· ALL CHAIN AND CONNECTING HARDWARE SHALL BE NON-GALVANIZED
· CHAIN LENGTH VARIES BY LOG.
· SECURE CHAIN TO LOG BY DRIVING NAIL/SPIKE THROUGH CHAIN INTO

LOG.
· REMOVE ALL SLACK FROM THE WITH A CHAIN BINDER PRIOR TO

DRIVING NAIL/SPIKE.

HD09
BOULDER COLLAR

NTS

HD09
PILES

NTS

PILE NOTES:
· LOG DIAMETER IS THE AVERAGE OF THE DIAMETER

MEASURED ON EITHER END OF THE LOG.
· LOG DIAMETER ON EITHER SIDE OF THE PILE MAY

VARY BETWEEN 10 TO 14 INCHES.
· AVERAGE DIAMETER SHALL BE 12 INCHES.
· PILE LENGTH MAY VARY BETWEEN 10 AND 12 FEET.
· PILE SHALL NOT EXTEND MORE THAN 2 FEET ABOVE

THE TALLEST KEY MEMBER. BREAK OR CUT THE TOP
OF THE PILE TO DESIRED HEIGHT FOLLOWING
STRUCTURE INSTALLATION.

· PILE CAN BE EXCAVATED AND PLACED OR DRIVEN. IF
PILES ARE DRIVEN USE A VIBRATORY HEAD DRIVER. AN
IMPACT HAMMER SHALL NOT BE USED.

· MARK MINIMUM EMBEDDED DEPTHS ON THE PILE
PRIOR TO PLACEMENT.

NAIL SPIKE THROUGH CHAIN TO
LOG TO SECURE CHAIN IN PLACE

U-SHAPED REBAR SET INTO
EXPOXY ADHESIVE IN TWO

3/4'' HOLES
6'' DEEP MIN.

NON-GALVANIZED CHAIN WRAPPED TWICE
NOTCH LOG TO PREVENT CHAIN FROM SLIDING

STREAMBED
BOULDER

STREAMBED
BOULDER

U-SHAPED REBAR SET INTO EXPOXY ADHESIVE
IN TWO 3/4'' HOLES
6'' DEEP MIN.

LOG

NAIL SPIKE THROUGH CHAIN TO LOG TO SECURE CHAIN IN PLACE
D1D2

10 TO 12'
AVERAGE LOG

DIAMETER =  (D1+D2)
2

MARK EMBEDDED DEPTH ON PILE
PRIOR TO PLACEMENT

LWM STRUCTURE QUANTITIES

STRUCTURE
TYPE STRUCTURE DETAIL

LOG TYPE A -
LARGE

ROOTWAD

LOG TYPE B -
LARGE

ROOTWAD

LOG TYPE C -
SMALL

ROOTWAD

LOG TYPE D -
SMALL TREE

NO ROOTWAD

LOG TYPE E -
LARGE

ROOTWAD

LOG TYPE F -
LARGE

ROOTWAD

LOG TYPE G -
LARGE

ROOTWAD
PILE

SLASH
MATERIAL

(CY)20' MIN. LOG
WITH

ROOTWAD 22''
TO 26'' DBH

30' MIN. LOG
WITH

ROOTWAD 16''
TO 20'' DBH

20' MIN. LOG
WITH

ROOTWAD 10''
TO 14'' DBH

20' MIN. LOG
10'' TO 14''

DBH

35' LOG WITH
ROOTWAD 16''

TO 20'' DBH

45' LOG WITH
ROOTWAD 16''

TO 20'' DBH

20' LOG WITH
ROOTWAD 22''

TO 26'' DBH

10-12' LONG,
AVG. 12'' DIA.

1 FLOW DEFLECTION JAM 1 4 2
1A FLOW DEFLECTION JAM 1 4 1 3 2
2 CANNEL BEND LOGS 1 1 1 1
3 LONGITUDINAL LOGS 3

4A CANNEL SPANNING LOG WITH
BANK ROOTWAD COMPLEX 2 1 1 1 2 2 1

4B CANNEL SPANNING LOG WITH
BANK ROOTWAD COMPLEX 2 1 2 1 1 1

4C CANNEL SPANNING LOG WITH
BANK ROOTWAD COMPLEX 3 2 3 1 1 1

4D CANNEL SPANNING LOG WITH
BANK ROOTWAD COMPLEX 1 1 1 1 1

NOTES:
1. INSTALLATION OF LWM STRUCTURES SHALL

NOT COMMENCE UNTIL WORK ISOLATION
STRUCTURES ARE INSTALLED, FISH EXCLUSION
AND SALVAGE HAS BEEN PERFORMED, AND
WORK AREA HAS BEEN DEWATERED PER THE
SPECIAL PROVISIONS.

2. FOLLOWING COMPLETION OF LWM
INSTALLATION AND APPROVAL BY THE
ENGINEER, WATER SHALL BE GRADUALLY
REINTRODUCED BACK INTO THE WORK AREA
AND WORK ISOLATION STRUCTURES REMOVED.
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SEC. 27, T. 25 N., R.5E., W.M.
CITY OF BELLEVUE

Call 811
two business days
before you dig
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WWW.GEOENGINEERS.COM
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1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
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Call 811
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PHOTO RENDERING OF DESIRED SURFACE SEEDED DECORATIVE CONCRETE BAND PHOTO RENDERING OF DESIRED STRUCTURE CONCEPT,
EXCEPT PEAK ROOF SYSTEM SHOWN INSTEAD OF SHED STYLE

DECORATIVE CONCRETE BAND DETAIL
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