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430'
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440'

450'
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480'
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13+50 14+00 15+00 16+00

ST
A 

13
+7

0.
0

EL
=4

39
.5

ST
A 

15
+9

2.
3

EL
=4

55
.3

STRUCTURE INVERT
STA:15+50
ELEV:447.3

STRUCTURE INVERT
STA:14+00

ELEV:436.6

STA:15+60
ELEV:448.0

STA:13+90
ELEV:435.9

44
0

44
5

455

14+00 15+00

16
+0

0

nhc

PLAN VIEW
1" = 10'

PROFILE VIEW
1" = 10'

END STREAM GRADING
STA. 15+92

BEGIN STREAM GRADING
STA. 13+70

PROPOSED
STREAMBED GRADE

150 LF REINF. CONC.
SPLIT BOX CULVERT 15' X 13'

150 LF REINF. CONC.
SPLIT BOX CULVERT 15' X 13'

STA. 13+70 TO 14+00
SECTION A - A'

STA. 14+00 TO 15+50
SECTION B - B'

STA. 15+50 TO 15+92
SECTION C - C'

LWM (TYP.)
SEE DETAIL SHEET 11

PROPOSED
ROADWAY GRADE

NOTE: STREAMBED MATERIAL NOT SHOWN
FOR CLARITY.  SEE DETAIL SHEETS.

TRANSITION TO EXISTING
STA 13+70 TO 13+90

TRANSITION TO EXISTING
STA 15+60 TO 15+92.3

PROPOSED
STREAMBED
BOTTOM

LWM NOTES

SEE TYPICAL CHANNEL SECTIONS
SHEET FOR LWM CONTROL POINT
LOCATIONS.

LWM CONTROL POINTS

1. STA. 13+80 SINGLE LOG
2. STA. 13+85 SINGLE LOG
3. STA. 13+90 SINGLE LOG
4. STA. 13+95 DOUBLE LOG
5. STA. 15+52 DOUBLE LOG
6. STA. 15+56 SINGLE LOG
7. STA. 15+60 DOUBLE LOG
8. STA. 15+63 SINGLE LOG
9. STA. 15+70 SINGLE LOG
10. STA. 15+80 SINGLE LOG

BOULDER CLUSTER TYPE A (TYP.)
SEE DETAIL SHEETS 12 & 13

BOULDER CLUSTER
(TYPE A) (TYP.)

6" MIN. CSBC

BOULDER CLUSTER TYPE B (TYP.)
SEE DETAIL SHEETS 12 & 13

BOULDER CLUSTER NOTES

BOULDER CLUSTERS TYPE A BEGIN
AT STA. 14+00 AND END AT STA.
15+50. SEE SHEETS 12 AND 13 FOR
DETAILS AND SPACING.

BOULDER CLUSTERS TYPE B BEGIN
AT STA. 13+95 AND END AT STA.
15+55. SEE SHEETS 12 AND 13 FOR
DETAILS AND SPACING.

BACKFILL EXISTING CHANNEL
WITH BLENDED STREAMBED AGGREGATE

(SEE PROJECT SPECIAL PROVISIONS)
BACKFILL EXISTING CHANNEL
WITH BLENDED STREAMBED AGGREGATE
(SEE PROJECT SPECIAL PROVISIONS)
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12-24" FROM
ROOT COLLAR

WRAP CHAIN 2X
COMPLETELY
AROUND LOG

 DRILL HOLE LARGE ENOUGH TO PASS CHAIN
TO BE COMPLETED PRIOR TO DELIVERY ON SITE

WASHER AND STOPPER BOLT
THROUGH 3-5 CHAIN LINKS

POSITION LOG SNUG TO BALLAST
BOULDER TO PROVIDE SHORTEST

CONNECTION WITH NO SLACK IN CHAIN

PLACE BALLAST
BOULDER AS SHOWN

ON PLANS

SHACKLE OR
BOLT

NOTCH LOG 1-2" DEEP AROUND 50%
OF EACH LOG CIRCUMFERENCE TO
PREVENT CHAIN FROM SLIPPING.
USE 2 STAPLES PER LOG TO SECURE
CHAIN IN NOTCH

STREAMBED STATION 13+70 TO STREAMBED STATION 14+00

TYPICAL SECTION

NOT TO SCALE

SPECIAL NOTES FOR LARGE WOODY MATERIAL

1. DRAWINGS SHOW THE PROPOSED LOCATION OF THE LARGE WOODY MATERIAL.  THE FINAL DESIGN MAY BE MODIFIED
BY THE ENGINEER TO SUIT LOCAL CONDITIONS AND AVAILABLE MATERIALS.  FURTHER, MODIFICATIONS TO THIS DESIGN
MAY BE MADE IN THE FIELD BY THE ENGINEER DURING CONSTRUCTION.

2. WOOD SPECIES FOR LARGE WOODY MATERIAL (LWM) PIECES SHALL BE GREEN (NOT STOCKPILED) DOUGLAS FIR OR RED
CEDAR UNLESS OTHERWISE SPECIFIED.  NO DIMENSIONAL BEAMS OR TIMBERS, HEMLOCK, ALDER, OR OTHER
DECIDUOUS TREE SPECIES SHALL BE USED.

3. EACH LOG AND BALLAST BOULDER SHALL BE INSTALLED WITH MINIMUM EMBEDMENT DEPTHS AND LENGTHS AS SHOWN
ON THE PLANS OR AS DIRECTED IN THE FIELD BY THE ENGINEER.

4. LOCAL EXCAVATION SHALL BE PERFORMED PRIOR TO, DURING AND AFTER PLACEMENT OF LWM AS DIRECTED BY THE
ENGINEER.

5. TYPICAL DESIGNS ARE MEANT AS A GUIDE ONLY.  MODIFICATION TO SUIT SITE CONDITIONS WILL LIKELY BE REQUIRED.

STREAMBED STATION 15+50 TO STREAMBED STATION 15+92

TYPICAL SECTION

NOT TO SCALE

EXISTING
GROUND

CL

STREAMBED STATION 13+70 TO 14+00 AND 15+50 TO 15+90

LARGE WOODY MATERIAL DETAIL

NOT TO SCALE

EXISTING
GROUND

BLENDED
STREAMBED
AGGREGATE

2'

4' MIN.2' TYP.

2'

2:1 2:1

4:1

1.5:1 MAX

EXISTING
GROUND

2'2'

2:1 2:1

3:1 MAX

CLCL

2'
2'

NOTE TYPICAL SECTIONS A-C: BOULDER CLUSTERS NOT SHOWN FOR
CLARITY. BOULDER CLUSTERS TO BE CONSTRUCTED IN THE LOCATIONS
SHOWN ON SHEET 10 PER STREAM DETAILS SHEETS 12 & 13.

PLACE 14 C.Y. SLASH
AROUND LOG

A
10

C
10

EMBED BALLAST BOULDER (SEE SPECIAL PROVISIONS)
2FT MIN. INTO BLENDED STREAMBED AGGREGATE AND
CONNECT LOG TO BALLAST BOULDER (SEE DETAIL
THIS SHEET)

NOT TO SCALE
LOG TO BALLAST BOULDER CONNECTION DETAIL

4'4'

0.
5:

1 
M

AX
BLENDED
STREAMBED
AGGREGATE
AND BOULDER
CLUSTERS

BLENDED STREAMBED
AGGREGATE
AND BOULDER CLUSTERS

VARIES (5' MAX)
 SEE PROFILE FOR TRANSITION
LOCATIONS AND THICKNESS

VARIES (5' MAX)
 SEE PROFILE FOR TRANSITION
LOCATIONS AND THICKNESS

FINISH
GRADE

FINISH
GRADE

EMBED LOG INTO
STREAM BANK
MATERIAL 3"-12"
BELOW FINISH GRADE

1.5:1 MAX

0.
5:

1 
M

AX

TIE INTO EXISTING
OR ROADWAY GRADE

TIE INTO
EXISTING
OR ROADWAY
GRADE

TIE INTO
EXISTING
OR ROADWAY
GRADE

TIE INTO
EXISTING
OR ROADWAY
GRADE

CL

STREAMBED STATION 14+00 TO STREAMBED STATION 15+50

TYPICAL SECTION

NOT TO SCALE

13
'

15'

6.
5'

6.0'

5'
1'

2.0'

BLENDED
STREAMBED
AGGREGATE

2:1

10:1 MAX

4.5'

B
10

LWM CONTROL POINT

1
2"Ø BY 6" LONG BOLT.
TENSION CHAIN USING
WASHER AND NUT.
PEEN THREADS OR
TACK WELD NUT.

BACKFILL AND GRADE TO ENSURE
DRAINAGE TOWARD STREAM CHANNEL.
BLENDED STREAMBED AGGREGATE
(SEE PROJECT SPECIAL PROVISIONS)

BACKFILL AND GRADE TO ENSURE
DRAINAGE TOWARD STREAM CHANNEL.

BLENDED STREAMBED AGGREGATE
(SEE PROJECT SPECIAL PROVISIONS)

http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com
http://www.nhcweb.com


PRECAST REINF. CONC. SPLIT BOX CULVERT

STREAMBED STATION 13+90 TO STREAMBED STATION 15+70

STREAMBED COMPLEXITY DETAIL

1" = 2'

CHANNEL ℄

5'

STREAMBED STATION 13+90 TO STREAMBED STATION 15+70

STREAMBED CENTERLINE PROFILE

1" = 2'

STREAMBED CONSTRUCTION NOTES

1. BOULDER CLUSTER (TYPE A) EXTENDS ACROSS THE BOTTOM OF THE
CULVERT. BOULDERS SHALL BE PLACED IN AN ARCH CONFIGURATION
BRACED AGAINST EACH OTHER.

2. BOULDER CLUSTER (TYPE B) EXTENDS MIN. 2' BELOW CHANNEL
THALWEG.

3. BOULDER CLUSTERS SHALL BE PLACED ON ALTERNATING SIDES OF
THE CULVERT TO CREATE AN ALTERNATING LOW FLOW MEANDER
PATH.

4. CONSTRUCT STREAMBED WORKING DOWNSTREAM TO UPSTREAM.
5. STREAMBED MATERIAL SHALL BE INSTALLED AS SHOWN ON THE

PLANS OR AS DIRECTED BY THE ENGINEER.  PLACEMENT, QUANITITY
OF BOULDERS, AND TYPICAL SPACING MAY VARY FROM THAT SHOWN
ON THE PLANS TO ACCOMMODATE VARIABILITY IN STONE SIZES AND
SHAPES.

BLENDED
STREAMBED
AGGREGATE

STREAMBED BOULDER
TYPE TWO (TYP.)

BURIED STREAMBED
BOULDER TYPE TWO (TYP.)

ANGLE BOULDERS
10°-20° UPSTREAM

15
'

30'

36" (TYP.)

EMBED APPROX. HALF
UPPER BOULDER BELOW

LOWER BOULDER

2' (TYP.)

BOULDER CLUSTER
(TYPE A)

BOULDER CLUSTER
(TYPE A)

10' (TYP.)

BOULDER CLUSTER
(TYPE B)

10' (TYP.) 10' (TYP.)
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STREAMBED CONSTRUCTION NOTES

BOULDER CLUSTER (TYPE A)
1. USE STREAMBED BOULDERS TYPE TWO (SEE WSDOT STANDARD SPEC 9-03.11(5)).
2. CONSTRUCT BOULDER CLUSTER (TYPE A) BY PLACING BOTTOM ROW OF STREAMBED BOULDERS (TYPE TWO) IMPINGING AGAINST THE

CULVERT WALL AND EXTENDING ACROSS THE CULVERT BOTTOM AT THE LOCATIONS AND SPACING SHOWN ON THE PLANS. BRACE
STREAMBED BOULDERS AGAINST EACH OTHER AND IN AN ARCH TO INTERLOCK. PLACE BLENDED STREAMBED AGGREGATE UPSTREAM OF
THE BOTTOM ARCH TO FILL GAPS AND INTERLOCK.

3. PLACE SECOND ROW OF STREAMBED BOULDERS (TYPE TWO) UPSTREAM OF THE FIRST ROW WITH APPROXIMATELY HALF OF HEIGHT OF
THE SECOND ROW ABOVE THE FIRST. PLACE BLENDED STREAMBED AGGREGATE UPSTREAM OF THE TOP ARCH TO FILL GAPS BETWEEN
BOULDERS AND INTERLOCK.

4. PLACE THIRD ROW OF BOULDERS (TYPE TWO) UPSTREAM OF THE SECOND ROW WITH APPROXIMATELY HALF OF HEIGHT OF THE THIRD
ROW ABOVE THE SECOND. LEAVE 5'-6' OPEN IN MIDDLE OF THIRD LAYER. PLACE BLENDED STREAMBED AGGREGATE UPSTREAM OF THE
THIRD ROW TO FILL GAPS BETWEEN BOULDERS AND INTERLOCK.

5. PLACE FOURTH  ROW OF BOULDERS (TYPE TWO) UPSTREAM OF THE THIRD ROW WITH APPROXIMATELY HALF OF HEIGHT OF THE FOURTH
ROW ABOVE THE THIRD. THE FOURTH ROW WILL ONLY EXTEND TO THE EDGE OF THE CHANNEL. PLACE BLENDED STREAMBED AGGREGATE
UPSTREAM OF THE FOURTH ROW TO FILL GAPS BETWEEN BOULDERS AND INTERLOCK.

6. PLACE FIFTH  ROW OF BOULDERS (TYPE TWO) UPSTREAM OF THE FOURTH ROW WITH APPROXIMATELY HALF OF HEIGHT OF THE FIFTH
ROW ABOVE THE FOURTH. THE FIFTH ROW WILL ONLY EXTEND TO THE EDGE OF THE CHANNEL. PLACE BLENDED STREAMBED AGGREGATE 
UPSTREAM OF THE FOURTH ROW TO FILL GAPS BETWEEN BOULDERS AND INTERLOCK.

BOULDER CLUSTER (TYPE B)
1. USE STREAMBED BOULDERS TYPE TWO (SEE WSDOT STANDARD SPEC 9-03.11(5)).
2. CONSTRUCT BOULDER CLUSTER (TYPE B) BY PLACING STREAMBED BOULDERS (TYPE TWO) IMPINGING AGAINST THE CULVERT WALL AT THE

LOCATIONS AND SPACING SHOWN ON THE PLANS. STREAMBED BOULDERS SHOULD BE BRACED AGAINST EACH OTHER WITH LOWEST
LAYER EMBEDDED IN UNDERLYING BLENDED STREAMBED AGGREGATE.

3. BRACE STREAMBED BOULDERS AGAINST EACH OTHER AND INTERLOCK.
4. PLACE BLENDED STREAMBED AGGREGATE UPSTREAM OF THE LOWEST LAYER TO FILL GAPS BETWEEN BOULDERS AND INTERLOCK.
5. PLACE SECOND ROW OF STREAMBED BOULDERS (TYPE TWO) UPSTREAM OF THE FIRST ROW WITH APPROXIMATELY HALF OF HEIGHT OF

THE SECOND ROW ABOVE THE FIRST.
6. PLACE BLENDED STREAMBED AGGREGATE UPSTREAM OF THE SECOND ROW TO FILL GAPS BETWEEN BOULDERS AND INTERLOCK.

BLENDED STREAMBED AGGREGATE NOTES
1. CONSTRUCT STREAMBED WORKING DOWNSTREAM TO UPSTREAM. BLENDED STREAMBED AGGREGATE SHALL BE PLACED IN 12-INCH LIFTS

AND ADDITIONAL SEALING MIX WASHED IN PER THE CONTRACT SPECIFICATIONS TO ENSURE THE STREAMBED SEALS.
2. STREAMBED MATERIAL SHALL BE INSTALLED AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER. PLACEMENT AND SPACING

MAY VARY FROM THAT SHOWN ON THE PLANS TO ACCOMMODATE VARIABILITY IN STONE SIZES AND SHAPES.

STREAMBED STATION 13+70 TO STREAMBED STATION 15+50

BOULDER CLUSTER (TYPE A) TYPICAL SECTION

NOT TO SCALE

100YR WSEL

10YR WSEL
2YR WSEL

STREAMBED GRADATION NOTES

1. BLENDED STREAMBED AGGREGATE SHALL COMPRISE WSDOT STREAMBED COBBLES AND WSDOT STREAMBED BOULDERS PER THE RATIOS BELOW. STREAMBED SHALL BE SEALED WITH
SEALING MIX PER RATIOS BELOW. NOTE MATERIAL GRADATIONS BELOW AND SEE WSDOT STANDARD SPECIFICATIONS SECTION 9-03 FOR MATERIALS SPECIFICATIONS.

BLENDED STREAMBED AGGREGATE: 80% STREAMBED COBBLES 12 INCH SEALING MIX: 50% STREAMBED SEDIMENT
20% STREAMBED BOULDERS TYPE ONE 50% STREAMBED SAND

STREAMBED COBBLES 12 INCH STREAMBED SEDIMENT STREAMBED SAND

Approximate Size Percent Passing Sieve Size Percent Passing Sieve Size Percent Passing
12" 99-100 2½″ 99-100 1/2" 99-100
10" 70-90 2″ 65-95 3/8” 90-100
5" 30-60 1″ 50-85 No. 4 90 Max
3/4" 10 max. No. 4 26-44 No. 8 32 - 67

No. 40 16 max. No. 200 2 - 7
No. 200 5 - 9

STREAMBED BOULDERS TYPE ONE 
Approximate Size 12" - 18"

STREAMBED BOULDERS TYPE TWO 
Approximate Size 18" - 28"

CL

STREAMBED STATION 13+70 TO STREAMBED STATION 15+50
NOT TO SCALE

100YR WSEL

10YR WSEL
2YR WSEL

6.5' - 7.5'

2'
 M

IN
.

STREAMBED
BOULDER TYPE
TWO (TYP.)

CL

12
D

12
E

0-6" ABOVE
FINISH GRADE

BOULDER CLUSTER (TYPE B) TYPICAL SECTION

6'

3'

4'

STREAMBED
BOULDER TYPE

TWO (TYP.)
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