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TRENCH EXCAVATE THROUGH
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BACKFILL WITH NATIVE ALLUVIAL

SPOILS AND COMPACT, SEE NOTE 3
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SECTION A
LOG SCHEDULE - TYPE 1 ELS:
QUANTITY/
LOGID# | DIAMETER (IN) | LENGTH (FT) | ROOTWAD | cTo o me
@ 24 15 NO 1
24 45 YES 1
RACKING 4-16 15-30 OPTIONAL 2
SLASH <4 NA NA 2 CY
DETAIL - TYPE 1 ELS 10\
SCALE: NTS VAR
LEGEND:
LOG TYPE ID
. LOG PLACEMENT
SEQUENCING ORDER
& CP# CONTROL POINT
%ﬁ——f——c—u
\— BURIED PORTION
OF LOG
EXPOSED PORTION OF LOG
>
PRELIMINARY DESIGN 23
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5|28
1 ERRERA
2| Du . . |
© 38 Science + Planning + Design
g herrerainc.com
No. REVISION BY APPD DATE <2
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AT THALWEG
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SLASH AND RACKING

LOG SCHEDULE - TYPE 2 ELS:

SECTION B

EXCAVATION

EXTENTS, TYP

LOGID# | DIAMETER (IN) | LENGTH (FT) | ROOTWAD SC_!rléﬁ'éTTltTj;:E
24 30 NO 3
24 45 YES 2
RACKING 6-12 20 OPTIONAL 30
SLASH <4 NA NA 40 CY

DETAIL - TYPE 2 ELS

(2

SCALE: NTS

36069
ISTEN .

r

GENERAL NOTES:

2
%
%

X
| 0 — =
EMBED END APPROX 5-7 FEET % AN — —/

AND ADJUST SLOPE AND ANGLE | 4 @ % g _~ -
SO EXPOSED END RESTS OVER b =
LOGS 1 AND 2 > " @ 3
B >
\ <
APPROX EXTENT OF \ f @ / PLAN
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TRENCH OR OPEN PIT
EXCAVATE THROUGH
GRAVEL BAR TO PLACE
LOGS. BACKFILL WITH
NATIVE ALLUVIAL
SPOILS AND COMPACT,
SEE NOTE 3

1. STRUCTURE LOCATION AND LOG ORIENTATION SHOWN IS APPROXIMATE AND WILL VARY FOR EACH STRUCTURE BASED ON
SITE SPECIFIC CONDITIONS AND LOCATION OF STEELHEAD REDDS. PRIOR TO CONSTRUCTION ENGINEER SHALL FLAG
APPROXIMATE STRUCTURE CONTROL POINT LOCATION AND MAKE ANY NECESSARY FIELD ADJUSTMENTS TO LOG
LOCATIONS AND ORIENTATIONS. CONTRACTOR SHALL VERIFY FINAL STRUCTURE LOCATION AND EXCAVATION EXTENTS
WITH ENGINEER PRIOR TO CONSTRUCTION.

2. LOGS SHALL BE PLACED AT THE LOCATIONS, ELEVATIONS AND ORIENTATIONS SPECIFIED ON THE DRAWINGS OR AS

DIRECTED BY THE E

NGINEER.

3. EXCAVATION LIMITS SHOWN ARE APPROXIMATE AND WILL VARY BASED ON CONSTRUCTION MEANS AND METHODS,
SUBSURFACE CONDITIONS, AND LOCATION OF STRUCTURE. CONTRACTOR SHALL ADJUST EXCAVATION LIMITS AS
NECESSARY TO COMPLETE CONSTRUCTION. CONTRACTOR SHALL BACKFILL ALL EXCAVATIONS USING ONLY DRY NATIVE
ALLUVIAL EXCAVATION SPOILS IN 2 FOOT DEEP LAYERS AND COMPACT EACH LAYER WITH BACKSIDE OF EXCAVATOR

BUCKET. SATURATE

4. SEE DRAWING XXX FOR STRUCTURE CONTROL POINT COORDINATES (TO BE ADDED AT 90% DESIGN)

D BACKFILL MATERIAL WILL NOT BE ALLOWED.

SOUTH FORK NOOKSACK RIVER

SKOOKUM/EDFRO RESTORATION
PROJECT - PHASE 3
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I. MOSTRENKO E. MARSHALL
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DESIGNED: CHECKED:
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SCALE: APPROVED:
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TYPE 1 AND 2 ELS DETAILS

DATE:
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SECTION A

DETAIL - TYPE 3 LEFT BANK ELS

D

SCALE: NTS

DESIGNED:
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E. MARSHALL

DESIGNED:

B. SCOTT

DRAWN:

M. McCARTHY

DESIGNED:

T. FOULK

CHECKED:

B. SCOTT

SCALE:

AS NOTED

APPROVED:

B. SCOTT

VAR

UP TO 3 PILE LOCATIONS PER TYPE 3 ELS SHALL BE STAKED BY
ENGINEER.

EXCAVATION SPOILS SHALL BE STOCKPILED TO ALLOW LOG
LAYER PLACEMENT AND CONSTRUCTION ACCESS.

LOG MATERIALS SHALL BE PLACED AT THE LOCATIONS AND
ELEVATIONS SPECIFIED ON THE DRAWINGS OR AS DIRECTED
BY THE ENGINEER OR OWNER.

TRIM LOGS AS REQUIRED.
TOE OF BANK VARIES PER EACH TYPE 3 ELS.

SLASH AND RACKING TO FILL VOIDS BETWEEN LOG LAYERS.
SEQUENCING OF SLASH PLACEMENT MAY NEED TO BE
MODIFIED FOR LASHING. SUBSEQUENT LOG LAYERS SHALL
COMPRESS SLASH AND RACKING PLACED IN PREVIOUS
LAYERS.

RACKING PLACEMENT SHALL BE COORDINATED WITH LOG
LAYER PLACEMENT AND SLASH PLACEMENT TO ENSURE LOG
MEMBERS EXTEND THROUGH AND BIND RACKING MEMBERS
AND RACKING MEMBERS EXTEND THROUGH AND BIND SLASH
MATERIAL.

PLACE BALLAST ROCKS AS LOW WITHIN THE ELS AS POSSIBLE
AND ENSURE CHAIN BETWEEN BALLAST ROCKS HAS NO SLACK.

AUGMENT OR DELETE ROCK QUANTITIES AS NEEDED TO
MAINTAIN AN ELS ROCK BALLAST OF 20 TONS MINIMUM.

ENGINEER SHALL STAKE 2 VERTICAL LOG LOCATIONS FOR
TYPE 3 ELS BASED ON APPROX 10' TO THE RELATIVE DEPTH TO
THE ADJACENT CHANNEL BOTTOM, DEPTH SHALL NOT EXCEED
15' BELOW BASE FLOW WATER SURFACE. CONTRACTOR SHALL
MARK DEPTH OF BURIAL LOCATION ON ALL VERTICAL LOGS
PRIOR TO PLACEMENT WITH BLAZE ORANGE MARKING PAINT.

CONTRACTOR SHALL EXPECT FIELD FITTING

RACKING, SLASH, AND LASHINGS ONLY SHOWN IN LAYERS
WHERE PLACEMENT OCCURS FOR CLARITY.

ALL LOG TO LOG LASHING SHALL BE 1/2"@ GRADE 43 NATURAL
FINISH CHAIN UNLESS OTHERWISE SPECIFIED IN LAYER PLAN.
BOULDER TO LOG LASHING SHALL BE 1/2"@ GRADE 43 NATURAL
FINISH CHAIN. SEE SHEET C3.20 FOR LASHING TYPES AND
CONDITIONS.

ALL CONNECTING HARDWARE SHALL HAVE A RATED BREAKING
LOAD LIMIT OF EQUAL OR GREATER STRENGTH THAN CHAIN.
SHACKLES SHALL BE SAFETY SHACKLES AND THREADS SHALL
BE MARRED TO PREVENT REMOVAL OF SHACKLES.

SEE DRAWING XXX FOR STRUCTURE CONTROL POINT
COORDINATES (TO BE ADDED AT 90% DESIGN)

DATE:

SOUTH FORK NOOKSACK RIVER JUNE 2024

SKOOKUM/EDFRO RESTORATION

PROJECT NO:

PROJECT - PHASE 3 14-05790-000

DRAWING NO:

C3.02

TYPE 3 MEDIUM ELS DETAILS SHEET NO: oF

17 28
CALL 811 BEFORE YOU DIG
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VERTICAL PILES

%

PLACE/CHAIN
BALLAST ROCK TO
LOGS, TYP, SEE
NOTE 8 AND
DETAIL 4/C3.20

LASHING,

TYP

LAYER 1

LAYER 2

LAYER 3

FILL REMAINING
VOIDS WITH SLASH
AND RACKING

LAYER 4

LOG SCHEDULE - TYPE 3 ELS:

LAYER §

LOG ID # D'A'(\fﬁ)T ER LE(';%T H | RooTwaD STQI;-J (’:T
24 20 YES 5
(L3) 24 25 NO 1
24 15 YES 1
24 25 YES 4
24 30 YES 1

RACKING |  4-16 15-30 40-50

SLASH 30 CY

ROCK SCHEDULE - TYPE 3 ELS:

COMPLETE

QTY/
WEIGHT (TONS) STRUCT
BALLAST
ROCKS 2 10

TYPE 3 RIGHT BANK ELS LAYERING PLAN

SCALE: NTS

PRELIMINARY DESIGN

ONE INCH

No.

REVISION BY APP'D

DATE

AT FULL SIZE, IF NOT ONE

INCH SCALE ACCORDINGLY

&

HERRERA

Science + Planning + Design
herrerainc.com

-~ 164 —]
~— 10.6' ——
40 —| |=—
0.7" —=||=—
49 SQUARE [ 2
" 6e |l LASHING, \C3.20
| | * | @) TYP
5 3
R 7' ‘ Ve \
O N\
18.6' ! ) 58Y A.,.J/&‘
S0 e i% b
(A UAS K PLACE/CHAIN
RS,
, %’0@"’ ’/%" BALLAST ROCK TO
> J{"é‘é&‘%j LOGS, TYP, SEE
NI X NOTE 8 AND
PR AZ ) =
TYP OF 5 (P2)<IA 700 X DETAIL 4/C3.20 o
KR z
% PLACE SLASH AND
VERTICAL PILES RACKING, TYP LAYER 2 LAYER 1
SCOUR APRON - S

A<

N
‘)}%

X\

[X X

Y

LAYER 3

FILL REMAINING
VOIDS WITH SLASH

COMPLETE

LAYER 5 LAYER 4
LOG SCHEDULE - TYPE 3 ELS:
DIAMETER | LENGTH QTY/
LOG ID # (IN) (FT) |ROOTWAD | o/
24 20 YES 5
@ 24 25 NO 1
24 15 YES 1
24 25 YES 4
24 30 YES 1
RACKING 4-16 15-30 40-50
SLASH 30 CY
ROCK SCHEDULE - TYPE 3 ELS: LEGEND:
QTY/
WEIGHT (TONS) STRUCT
BALLAST 4
ROCKS 2 10
& CP#

TYPE 3 LEFT BANK ELS LAYERING PLAN

SCALE: NTS

DESIGNED: DRAWN:

I. MOSTRENKO E. MARSHALL
DESIGNED: DRAWN:

B. SCOTT M. McCARTHY
DESIGNED: CHECKED:

T. FOULK B. SCOTT
SCALE: APPROVED:

AS NOTED B. SCOTT

SOUTH FORK NOOKSACK RIVER
SKOOKUM/EDFRO RESTORATION
PROJECT - PHASE 3

TYPE 3 MEDIUM ELS LAYERING PLAN

LOG TYPE ID

LOG PLACEMENT
SEQUENCING ORDER

CONTROL POINT

DATE:
JUNE 2024

PROJECT NO:
14-05790-000

DRAWING NO:

C3.03

SHEET NO: OF
18 28
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- 45' -
—_ o APPROX EXTENTS OF
- RACKING >~/ CoNsTRUCTED
-~ MATERIAL [ SCOUR POOL.
/ SCOUR APRON NOT
/ \, SHOWN FOR CLARITY
| | - 33’ —t— 16' -
\ {5)
APPROX EXTENTS OF \ 7T r Q\ /
RIPRAP PLACEMENT | ; \ ¥ L .
ABOVE LAYER 1 LOGS (13 ’ R \ \/100 YR
(5 ST TTIT Tiow :
\;% ‘y' N C - 1
RS Ry aub , - VoHw_ ! - o NoHw_
\ 20| CONSTRUCT SIDE p— 00 == tO\_/\/f H\:y:u 5 —
SLOPE OF STRUCTURE i SCOUR POOL ~ : i
\ y . | O 7 { FLANK 1H:1V S S Q= 11vvv 8 RN
\/LOW FLOW SOl S
T =M= , g e -\ — S SO= QVAJAV—V— —————————————— —
‘ 33 | e |
! NS N\ (3) N T
9) \ N — ‘ Ll -~
NSNS NN <"
vvv T/ \/vvv 6' DEEP CONSTRUCTED | 6' BELOW EX FLOODPLAIN TO
N2 N2 EANPANY MAINSTEM CHANNEL SCOUR HOLE BOTTOM OF FIRST LAYER
THALWEG
NN NS N\ NSNS NS '
DEPOSITIONAL 2H:1V MAX - . 2H:1V MAX , 15' PILE EMBEDMENT BELOW
BAR NV N% VAV t 4' SCOUR APRON (14) EX CHANNEL THALWEG
AVARVERVEVERVERVERVER VIR VERVERNVY
NN NN NN NN N N NS @
AV VAR VERVERVERVER VIRV AV ] 16' SECTION
VARV VERVERVERVER VI VERVERVERNVE
VARV VA VERVERNVER VIRV VERVE O KEYNOTES
AVARVERVEVERVERVERVERVERVERNVERVE CONSTRUCTION QUANTITIES PERELS:
! NN NN NN NS N NS NS | 1. APPROXIMATE STRUCTURE EXCAVATION LIMITS. 9. CONSTRUCT FLANKS OF STRUCTURE USING 35% RACKING, 35% SLASH, (TO BE ADDED AT 90% DESIGN)
AND 30% NATIVE ALLUVIUM BACKFILL MATERIAL ACCORDING TO THE
PLAN 2. EXCAVATED SIDE SLOPE AT DOWNSTREAM END OF STRUCTURE SLOPE SHOWN ON THESE DETAILS. EXTEND RACKING MATERIAL OF LARGE SALVAGED ALLUVIUM AND RIPRAP QTY
VARIES BASED ON CONSTRUCTION ACCESS NEEDS. SALVAGE STRUCTURE FLANK INTO STRUCTURE CORE BACKFILL. CONSTRUCT
ALLUVIUM MATERIAL GREATER THAN 12" DIA FOR SCOUR APRON FLANK STRUCTURE AS A DENSE MATRIX OF RACKING, SLASH, AND IMPORT RIPRAP LOG BALLAST XX CY
} CONSTRUCTION. ALLUVIUM BACKFILL AT THE SPECIFIED PROPORTIONS AT A 1H:1V SIDE
SLOPE. TRANSITION SIDE SLOPE OF STRUCTURE FLANK FROM 1H:1V TO LARGE ALLUVIUM SCOUR APRON XX CY
3. PLACE PILES AND KEY MEMBERS ACCORDING TO STRUCTURE 2H:1V INTO DEPOSITIONAL BAR SIDE SLOPE AS SHOWN.
LAYERING PLAN.
10. MAINTAIN A MINIMUM DEPTH OF 3-FEET OF ALLUVIUM BACKFILL
4. LOCALLY EXCAVATE FROM BOTTOM OF STRUCTURE ELEVATION TO MATERIAL OVER TOP OF IMPORTED BALLAST MATERIAL.
ACHIEVE PILE EMBEDMENT SHOWN. PLACE PILE LOG ROOTWAD ON
BOTTOM OF HOLE, BACKFILL WITH NATIVE ALLUVIUM WITH SCOUR 11. PLANTING TOP OF ELS TO BE COMPLETED BY OTHERS.
APRON MATERIAL AS SHOWN, AND COMPACT USING BACKSIDE OF
EXCAVATOR BUCKET. 12. DO NOT BACKFILL UPSTREAM OF STRUCTURE. LEAVE AS A POOL.
5. SMALL WOODY DEBRIS AND SLASH EMBEDDED INTO FRONT AND SIDES ~ 13. IMPORT RIPRAP LOG BALLAST. PLACE IN LAYERS 5 THROUGH 8 UP TO 1
OF STRUCTURES IN AND AROUND INTERFACE OF KEY LOGS AND FOOT BELOW FINAL GRADE. PLACE ALLUVIUM TO FILL VOIDS TO
RACKING LOGS PRIOR TO BACKFILLING. CREATE A DENSELY PACKED MATRIX OF ROCK AND ALLUVIUM.
6. COORDINATE WITH ENGINEER PRIOR TO PLACING RACKING LOGS. 14. CONSTRUCT A 48-FOOT WIDE SCOUR APRON ALONG UPSTREAM FACE
OF ELS TO DIMENSIONS SHOWN USING THE LARGEST EXCAVATED
7. LAYERS 1, 2, 3, AND 4 LOGS SHALL EXTEND THROUGH RACKING BOULDERS AND COBBLES AS DIRECTED BY ENGINEER. NO IMPORT
MATERIAL. MATERIALS REQUIRED.
8. CONSTRUCT DEPOSITIONAL BAR WITH ON SITE EXCAVATED ALLUVIUM.  15. DO NOT BACKFILL AT FRONT AND FLANK OF STRUCTURE TO CREATE A
DEPOSITIONAL BAR SIZE VARIES AS DIRECTED BY ENGINEER. 6 FOOT DEEP SCOUR POOL AS DIRECTED BY THE ENGINEER.
DETAIL - TYPE 4 ELS 1\
SCALE: NTS VAR
" > DESIGNED: DRAWN: DATE:
PRELIMINARY DESIGN 23 e N SOUTH FORK NOOKSACK RIVER JUNE 2024
50 DESIGNED: DRAWN: SKOOKUM/EDFRO RESTORATION
] =25 I I PROJECT NO:
2 Ii_8 k E R R E R A B. SCOTT M. McCARTHY PROJECT - PHASE 3 14-05790-000
% g j DESIGNED: CHECKED: DRAWING NO:
S gé Science + Planning + Design T FOULK B. SCOTT C3.04
] u .
o T herrerainc.com SCALE: APPROVED:
No. REVISION BY APP'D DATE =z 9 S NOTED - scomt TYPE 4 LARGE MID-CHANNEL ELS DETAILS SWEETNOL TP
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PRELIMINARY DESIGN
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ONE INCH

LAYER 1

GENERAL NOTES:

R6=— —
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l

R4

LAYER 2

LAYER 4

Y

O\ |/ /CI. ()

T

1.

10.

11.

FINAL STRUCTURE LOCATION AND ORIENTATION SHALL BE FIELD VERIFIED BY THE
ENGINEER PRIOR TO THE CONTRACTOR STAKING PILE LOCATIONS.

PILE LOCATIONS SHALL BE STAKED BY THE CONTRACTOR AND APPROVED BY THE
ENGINEER PRIOR TO PILE INSTALLATION.

PILE LOCATIONS ARE SYMMETRICAL ABOUT THE STRUCTURE CONTROL POINT.

PILE LOCATIONS SHALL BE BASED ON THE LOCATION OF THE STRUCTURE CONTROL
POINT AND SHALL BE WITHIN 6 INCHES OF THE LOCATION SHOWN ON THE DRAWINGS.

LOG MATERIALS SHALL BE PLACED AT THE LOCATIONS, ELEVATIONS AND ORIENTATIONS
SPECIFIED ON THE DRAWINGS OR AS DIRECTED BY THE ENGINEER.

TRIM LOGS TO FIT AS REQUIRED.

TRIM PILES A MINIMUM OF 18 INCHES AND A MAXIMUM OF 24 INCHES ABOVE FINAL GRADE.

EXCAVATION LIMITS VARY DEPENDING ON THE LOCAL SOIL CONDITIONS AND THE
CONSTRUCTION TECHNIQUES EMPLOYED.

INSTALL LOGS, RACKING LOGS, SLASH, IMPORT RIPRAP LOG BALLAST, AND NATIVE
BACKFILL MATERIAL AS SHOWN ON THE PLANS AND AS DIRECTED BY THE ENGINEER.

SEE DRAWING XXX FOR STRUCTURE CONTROL POINT COORDINATES (TO BE ADDED AT
90% DESIGN).

RACKING NOT SHOWN FOR CLARITY. PLACE RACKING ALONG UPSTREAM FACE AND
ALONG THE SIDES OF THE ELS AS SHOWN ON THE DETAIL SHEET. RACKING SHALL BE
PLACED PARALLEL TO AND BETWEEN PILES EXTENDING OUT FROM THE STRUCTURE. ALL
RACKING SHALL BE PLACED TO CREATE AN INTERLOCKING MATRIX OF LOGS SECURED
BETWEEN PILES AND KEY LOGS. PLACE SLASH AT SAME TIME AS RACKING TO FILL VOIDS
BETWEEN RACKING.

ELS CONSTRUCTION SEQUENCE NOTES:

e el

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

& HERRERA

Science + Planning + Design

COMPLETE

herrerainc.com

YA @
: Ny // \
- [I— ./,s J
| O/ i O '
N > N
5
—J
19 20
LAYER 5
LOG SCHEDULE - TYPE 4 ELS:
QUANTITY/
LOG ID# | DIAMETER (IN) | LENGTH (FT) | ROOTWAD | IWANTITY!
24 25 YES 10
@ 24 35 NO 3
24 40 NO 2
24 30 YES 6
24 35 YES 2
24 40 YES 5
24 45 YES 5
RACKING 4-16 15-30 100
SLASH ] i 100 CY
DESIGNED: DRAWN:
|. MOSTRENKO E. MARSHALL
DESIGNED: DRAWN:
B. SCOTT M. McCARTHY
DESIGNED: CHECKED:
T. FOULK B. SCOTT
SCALE: APPROVED:
AS NOTED B. SCOTT

INSTALL PILES TO SPECIFIED DEPTH.

INSTALL LAYER 1 LOGS, RACKING LOGS, SLASH AND FIRST LIFT OF IMPORT RIPRAP
LOG BALLAST MATERIAL.

FILL ALL VOIDS IN IMPORT RIPRAP LOG BALLAST MATERIAL WITH NATIVE BACKFILL
MATERIAL.

INSTALL LAYER 2 AND LAYER 3 LOGS, RACKING LOGS, SLASH AND SECOND LIFT OF
IMPORT RIPRAP LOG BALLAST MATERIAL.

FILL ALL VOIDS IN IMPORT RIPRAP LOG BALLAST MATERIAL WITH NATIVE BACKFILL
MATERIAL.

INSTALL LAYER 4 AND LAYER 5 LOGS, RACKING LOGS, SLASH AND THIRD LIFT OF
IMPORT RIPRAP LOG BALLAST MATERIAL.

FILL ALL VOIDS IN IMPORT RIPRAP LOG BALLAST MATERIAL WITH NATIVE BACKFILL
MATERIAL.

INSTALL LAYER 6 LOGS RACKING LOGS, SLASH AND FOURTH LIFT OF IMPORT RIPRAP
LOG BALLAST MATERIAL.

COMPLETELY BACKFILL REMAINDER OF STRUCTURE INTERIOR AND CONSTRUCT
DEPOSITIONAL BAR WITH NATIVE BACKFILL MATERIAL TO GRADE AND EXTENTS
SHOWN ON STRUCTURE PLAN.

LEGEND:

LOG TYPE ID

" LOG PLACEMENT
SEQUENCING ORDER
& CP# CONTROL POINT

DATE:

SOUTH FORK NOOKSACK RIVER
SKOOKUM/EDFRO RESTORATION

JUNE 2024

PROJECT NO:

PROJECT - PHASE 3 14-05790-000

DRAWING NO:

TYPE 4 LARGE MIDI-CHANNEL C3.05

ELS LAYERING PLAN

SHEET NO: OF
20 28

CALL 811 BEFORE YOU DIG
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NATIVE ALLUVIUM
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BANK (VARIES)

(1)
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BACKFILL ZONE

O KEYNOTES

APPROXIMATE ELS EXCAVATION LIMITS.

EXCAVATION SIDE SLOPES WILL VARY BASED ON
CONTRACTORS MEANS AND METHODS.
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AWV A VAVAV AV AVAY PLACING LARGE ROCK AND NATIVE ALLUVIUM
TOEA%iE(CfFL'EN; N A A A BACKFILL MATERIAL.
AV VAR VERVY VARV VA VRN
NV VAV VA VYAV AV VAN 5. EXTENT OF RIPRAP CORE BACKFILL MATERIAL
o 301 N AVAVAVE NS N ~ ABOVE LAYER 3.
oL 3 NNV % -
L % ‘ 6. RACKING LOG SHALL EXTEND THROUGH LOG
E!
LAYERS 1, 2, 3, 4 AND 5.
/ 304 / \/ 301 [~
APPROX NEW o 7. CONSTRUCT DEPOSITIONAL BAR WITH NATIVE
TOP OF BANK / 301 ALLUVIUM THAT IS EXCAVATED FOR SIDE
TR i CHANNEL AND ELS CONSTRUCTION AND WITH
APPROX NEW i / ALLUVIUM EXACAVATED FROM SCOUR POOLS
TOE OF BANK / N\ e AND FROM GRAVEL BARS. CONSTRUCT FLANKS
wj,'} \ OF ELS AND DEPOSTIONAL BAR WITH NATIVE
A e N ALLUVIUM BACKFILL MATERIAL ACCORDING TO
.\ \ THE SLOPE SHOWN ON THESE DETAILS.
)
[ = 8. MAINTAIN A MINIMUM DEPTH OF 3-FEET OF
NATIVE ALLUVIUM BACKFILL MATERIAL OVER TOP
OF INTERNAL LARGE ROCK BACKFILL MATERIAL.
BACKFILL TAPER VARIES 9. DO NOT BACKFILL UPSTREAM OF ELS. LEAVE AS A
POOL.
10. ADJUST FINAL GRADE ON BANK SIDE AND
DOWNSTREAM SIDE OF ELS AS NEEDED TO
PLACE ALL NATIVE ALLUVIUM BACKFILL
MATERIAL.
11. 1-FOOT MIN OF ALLUVIUM FILL OVER RIPRAP
CONSTRUCTED SCOUR POOL
12. PLACE SLASH MATERIAL AND SALVAGED BRUSH
ALONG EDGE OF ELS BETWEEN NATIVE ALLUVIUM
BACKFILL MATERIAL AND RACKING LOGS.
13. DIMENSION WILL VARY ALONG ELS TO
TRANSITION TO EXISTING GRADE BASED ON TOP
PLAN - RIGHT BANK DEFLECTOR ELS 1\ OF BANK ELEVATION,
SCALE: NTS VAR
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No. REVISION BY APP'D DATE <2
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SOUTH FORK NOOKSACK RIVER

SKOOKUM/EDFRO RESTORATION
PROJECT - PHASE 3

SCALE: NTS

DESIGNED: DRAWN:

I. MOSTRENKO E. MARSHALL
DESIGNED: DRAWN:

B. SCOTT M. McCARTHY
DESIGNED: CHECKED:

T. FOULK B. SCOTT
SCALE: APPROVED:
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DATE:
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Science + Planning + Design
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COMPLETE

GENERAL NOTES:

© ® N o

11.

PILE LOCATIONS SHALL BE STAKED BY THE CONTRACTOR AND APPROVED BY THE ENGINEER PRIOR TO PILE INSTALLATION.

FINAL ELS LOCATION AND ORIENTATION SHALL BE FIELD VERIFIED BY THE ENGINEER AFTER THE CONTRACTOR STAKES THE PILE
LOCATIONS.

PILE LOCATIONS ARE SYMMETRICAL ABOUT THE ELS CONTROL POINT.

PILE LOCATIONS SHALL BE BASED ON THE LOCATION OF THE ELS CONTROL POINT AND SHALL BE WITHIN 6 INCHES OF THE LOCATION
SHOWN ON THE DRAWINGS.

LOG MATERIALS SHALL BE PLACED AT THE LOCATIONS, ELEVATIONS AND ORIENTATIONS SPECIFIED ON THE DRAWINGS OR AS
DIRECTED BY THE ENGINEER.

TRIM LOGS TO FIT AS REQUIRED.
TRIM PILES A MINIMUM OF 18 INCHES AND A MAXIMUM OF 24 INCHES ABOVE FINAL GRADE.
EXCAVATION LIMITS VARY DEPENDING ON THE LOCAL SOIL CONDITIONS AND THE CONSTRUCTION TECHNIQUES EMPLOYED.

INSTALL LOGS, RACKING LOGS, SLASH, IMPORTED BALLAST MATERIAL AND NATIVE BACKFILL MATERIAL AS SHOWN ON THE PLANS ANL
AS DIRECTED BY THE ENGINEER.

SEE DRAWING XXX FOR STRUCTURE CONTROL POINT COORDINATES (TO BE ADDED AT 90% DESIGN)

RACKING LOGS NOT SHOWN FOR CLARITY. PLACE RACKING LOGS ALONG UPSTREAM FACE AND ALONG THE SIDES OF THE ELS AS
SHOWN ON DWG C3.06. RACKING LOGS SHALL BE PLACED PARALLEL TO AND BETWEEN PILES EXTENDING OUT FROM THE ELS. ALL
RACKING LOGS SHALL BE PLACED TO CREATE AN INTERLOCKING MATRIX OF LOGS SECURED BETWEEN PILES AND KEY LOGS. PLACE
SLASH MATERIAL AT SAME TIME AS RACKING LOGS TO FILL VOIDS BETWEEN RACKING LOGS.

ELS CONSTRUCTION SEQUENCE NOTES:

1.

© o N oo a0 &~ D

11.

INSTALL PILES TO SPECIFIED DEPTH.

INSTALL LAYER 1 AND LAYER 2 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND FIRST LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 3 AND LAYER 4 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND SECOND LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 5 AND LAYER 6 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND THIRD LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 7 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND FOURTH LIFT OF LARGE ROCK BACKFILL MATERIAL.

COMPLETELY BACKFILL REMAINDER OF ELS INTERIOR AND CONSTRUCT DEPOSITIONAL BAR WITH NATIVE ALLUVIUM TO GRADE AND
EXTENTS SHOWN ON ELS PLAN.

PLACE TOPSOIL AND MULCH OVER TOP OF ELS AS SHOWN ON ELS PLAN.

LOG SCHEDULE - RIGHT BANK DEFLECTOR ELS

TOTAL QTY PER
LOG TYPE DIAMETER (IN) LENGTH (FT) ROOTWAD STRUCTURE
24 25 YES 9
24 30 NO 2
Ls) 24 35 NO 4
24 40 NO 5
24 30 YES 8
24 35 YES 8
24 40 YES 2
RACKING 4-16 15-30 OPTIONAL 150
SLASH (LOOSE) ] ] ] 200 CY
LEGEND:
LOG TYPE ID
. LOG PLACEMENT
SEQUENCING ORDER
& CP# CONTROL POINT
o SOUTH FORK NOOKSACK RIVER
JUNE 2024
I. MOSTRENKO E. MARSHALL
S IGNED: SRAWN. SKOOKUM/EDFRO RESTORATION TG,
B. SCOTT M. McCARTHY PROJECT - PHASE 3 14-05790-000
DESIGNED: CHECKED: DRAWING NO:
T. FOULK B. SCOTT C307
SCALE: APPROVED:
TYPE 5 LARGE RIGHT BANK ELS LAYERING PLAN SHEET NO: OF
AS NOTED B. SCOTT 29 28
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SCALE: NTS VAR
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APPROX EXCAVATION EXTENTS SCOUR APRON

APPROXIMATE ELS EXCAVATION LIMITS.
EXCAVATION SIDE SLOPES WILL VARY BASED ON CONTRACTORS MEANS AND METHODS.
PLACE PILES AND KEY MEMBERS ACCORDING TO ELS LAYERING PLAN.

COORDINATE WITH WITH ENGINEER BEFORE PLACING LARGE ROCK AND NATIVE ALLUVIUM BACKFILL
MATERIAL.

EXTENT OF RIPRAP CORE BACKFILL MATERIAL ABOVE LAYER 3.

RACKING LOG SHALL EXTEND THROUGH LOG LAYERS 1, 2, 3, 4 AND 5.

CONSTRUCT DEPOSITIONAL BAR WITH NATIVE ALLUVIUM THAT IS EXCAVATED FOR SIDE CHANNEL AND ELS
CONSTRUCTION AND WITH ALLUVIUM EXACAVATED FROM SCOUR POOLS AND FROM GRAVEL BARS.
CONSTRUCT FLANKS OF ELS AND DEPOSTIONAL BAR WITH NATIVE ALLUVIUM BACKFILL MATERIAL
ACCORDING TO THE SLOPE SHOWN ON THESE DETAILS.

MAINTAIN A MINIMUM DEPTH OF 3-FEET OF NATIVE ALLUVIUM BACKFILL MATERIAL OVER TOP OF INTERNAL
LARGE ROCK BACKFILL MATERIAL.

DO NOT BACKFILL UPSTREAM OF ELS. LEAVE AS A POOL.

ADJUST FINAL GRADE ON BANK SIDE AND DOWNSTREAM SIDE OF ELS AS NEEDED TO PLACE ALL NATIVE
ALLUVIUM BACKFILL MATERIAL.

1-FOOT MIN OF ALLUVIUM FILL OVER RIPRAP CORE BACKFILL MATERIAL.

PLACE SLASH MATERIAL AND SALVAGED BRUSH ALONG EDGE OF ELS BETWEEN NATIVE ALLUVIUM BACKEFILL
MATERIAL AND RACKING LOGS.

DIMENSION WILL VARY ALONG ELS TO TRANSITION TO EXISTING GRADE BASED ON TOP OF BANK ELEVATION.

e\ e e N\ N N S e, e S, i)

SECTION - LEFT BANK DEFLECTOR ELS
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( FLOW SLASH MATERIAL,

TYP FOR EACH LAYER

GENERAL NOTES:
1. PILE LOCATIONS SHALL BE STAKED BY THE CONTRACTOR AND APPROVED BY THE ENGINEER PRIOR TO PILE INSTALLATION.

~ 43.5'

N[

DIRECTED BY THE ENGINEER.

TRIM LOGS TO FIT AS REQUIRED.

TRIM PILES A MINIMUM OF 18 INCHES AND A MAXIMUM OF 24 INCHES ABOVE FINAL GRADE.

EXCAVATION LIMITS VARY DEPENDING ON THE LOCAL SOIL CONDITIONS AND THE CONSTRUCTION TECHNIQUES EMPLOYED.

INSTALL LOGS, RACKING LOGS, SLASH, IMPORTED BALLAST MATERIAL AND NATIVE BACKFILL MATERIAL AS SHOWN ON THE PLANS AND
AS DIRECTED BY THE ENGINEER.

10. SEE DRAWING XXX FOR STRUCTURE CONTROL POINT COORDINATES (TO BE ADDED AT 90% DESIGN).

11. RACKING LOGS NOT SHOWN FOR CLARITY. PLACE RACKING LOGS ALONG UPSTREAM FACE AND ALONG THE SIDES OF THE ELS AS
SHOWN ON DWG C3.08. RACKING LOGS SHALL BE PLACED PARALLEL TO AND BETWEEN PILES EXTENDING OUT FROM THE ELS. ALL
RACKING LOGS SHALL BE PLACED TO CREATE AN INTERLOCKING MATRIX OF LOGS SECURED BETWEEN PILES AND KEY LOGS. PLACE
SLASH MATERIAL AT SAME TIME AS RACKING LOGS TO FILL VOIDS BETWEEN RACKING LOGS.

/ ,
— — — —
5U i320/85 35960/ 40 1 RS ! 7 2. FINAL ELS LOCATION AND ORIENTATION SHALL BE FIELD VERIFIED BY THE ENGINEER AFTER THE CONTRACTOR STAKES THE PILE
@f AR %é Re) LOCATIONS
o [ % 10 .
j@ . QQFQQ %D( 7 ‘ cameTe WA WY s 3. PILE LOCATIONS ARE SYMMETRICAL ABOUT THE ELS CONTROL POINT.
@ wa) —— — g e — @) pazaval 4. PILE LOCATIONS SHALL BE BASED ON THE LOCATION OF THE ELS CONTROL POINT AND SHALL BE WITHIN 6 INCHES OF THE LOCATION
7)) - SHOWN ON THE DRAWINGS.
50 CP1
—— 35 5. LOG MATERIALS SHALL BE PLACED AT THE LOCATIONS, ELEVATIONS AND ORIENTATIONS SPECIFIED ON THE DRAWINGS OR AS

© ® N o

w CP3

\ @ TYP OF 9
10' SCOUR APRON

PILE LAYOUT

ELS CONSTRUCTION SEQUENCE NOTES:

1. INSTALL PILES TO SPECIFIED DEPTH.

INSTALL LAYER 1 AND LAYER 2 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND FIRST LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 3 AND LAYER 4 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND SECOND LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 5 AND LAYER 6 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND THIRD LIFT OF LARGE ROCK BACKFILL MATERIAL.
FILL ALL VOIDS IN LARGE ROCK BACKFILL MATERIAL WITH SMALLER NATIVE ALLUVIUM.

INSTALL LAYER 7 KEY LOGS, RACKING LOGS, SLASH MATERIAL AND FOURTH LIFT OF LARGE ROCK BACKFILL MATERIAL.

10. COMPLETELY BACKFILL REMAINDER OF ELS INTERIOR AND CONSTRUCT DEPOSITIONAL BAR WITH NATIVE ALLUVIUM TO GRADE AND
EXTENTS SHOWN ON ELS PLAN.

11. PLACE TOPSOIL AND MULCH OVER TOP OF ELS AS SHOWN ON ELS PLAN.

© ® N @ o &N
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% LOG SCHEDULE - LEFT BANK DEFLECTORELS
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?}'4' LOG TYPE DIAMETER (IN) | LENGTH(FT) | RoOTWAD | 'qra- OT¥ PER
\€'. ¢ 0 24 25 YES 9
)
7)< 24 30 NO 2
LAYER 3 LAYER 4 LAYER 5 © 24 35 NO 5
24 40 NO 6
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— _yY__ O\_
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\ | I SLASH (LOOSE) - - - 200 CY
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N\ ) |
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—— TOE
- — ToE — o

——— TOP
- ——Top — Top

RIPRAP —\

SCOUR APRON ‘A

TOE OF NEW ‘ \ = APPROX LIMITS FOR ALLUVIUM
ALLUVIUM EMBANKMENT , q BACKFILL, TOPSOIL, MULCH AND
D : PLANT PLACEMENT (NOT SHOWN FOR

CLARITY). PLANT INSTALLATION TO
BE COMPLETED BY OTHERS

toF . TOE

SLOPE ALLUVIUM BACKFILL
TOPSOIL AND MULCH TO
FINAL GRADE

—  ——— TEE

TOE

EDGE OF SUBSURFACE

SLOPE RIRAP DOWN
TO LAYER 1 LOGS

TOE OF RIPRAP SLOPE

TOP

TOP OF NEW
ALLUVIUM EMBANKMENT

A

APPROX LIMITS FOR SLOPE RIPRAP FOR ELS AT ANGLE OF

RIPRAP PLACEMENT, REPOSE DOWN TO RIPRAP SLOPE

SEE NOTE 10 FOR NEW EMBANKMENT AND LEVEE
PLAN

TOP OF NEW ALLUVIUM
EMBANKMENT

VERTICAL PILE LOG, TYP
TOE OF NEW ALLUVIUM

CONSTRUCTION QUANTITIES PER TYPE 6 ELS:
EXCAVATION 800-1,500 CY
HEAVY LOOSE RIPRAP FOR SCOUR APRON 56 CY
NATIVE BOULDERS FOR SCOUR APRON 56 CY
HEAVY LOOSE RIPRAP FOR LOG BALLAST 170 CY
TOPSOIL TYPE C 110 CY
BARK OR WOOD CHIP MULCH 25CY

4"-6" OF MULCH OVER 18"-20" OF TOPSOIL (24"
MAX TOTAL DEPTH). MULCH SHALL BE FLUSH
WITH TOPS OF VERTICAL PILE LOGS.

TOE OF NEW ALLUVIUM
EMBANKMENT

RACKING LOGS,
SEE NOTES 7 AND 8

EMBANKMENT NV
I“ \Y‘i"\
‘g“ ' []
<t R, 5 1
Al. ."'4 A ,\}k N
ZN/ AN
¥ RS A& < \ QUARRY SPALL FILTER
FG_\ AT NN, QW) , 71\ QN ""H
— Vs &P N O = N
T LTS -““‘{"f';;“ n SHORS APPROX EXTENT OF RIPRAP
NA/A7ANAES NE/ANNE BEHIND TOPSOIL
2O =OS
APPROX * (i (\
EXCAVATION @ ib " RIPRAP SLOPE ALONG NEW REVETMENT
EXTENTS / Od -

I 6' TOE OF RIPRAP SLOPE

1.

10.

NOTES:

EXTENTS OF BACKFILL SHOWN ARE APPROXIMATE AND WILL VARY FOR EACH ELS. PLACE ALL
EXCESS SPOILS OVER KEY LOGS AS SHOWN AND AS DIRECTED BY THE ENGINEER. ADJUST GRADE
OF BACKFILL OVER STRUCTURE AS NECESSARY TO DISPOSE OF ALL EXCESS SPOILS.

EXCAVATION LIMITS SHOWN ARE APPROXIMATE AND WILL VARY BASED ON CONSTRUCTION
MEANS AND METHODS, SUBSURFACE CONDITIONS AND LOCATION OF STRUCTURE. CONTRACTOR
SHALL ADJUST EXCAVATION LIMITS AS NECESSARY TO COMPLETE CONSTRUCTION.

PLACE ONLY DRY NATIVE ALLUVIUM BACKFILL MATERIAL WITHIN INTERIOR CORE OF STRUCTURE
AND OVER FINAL LAYER OF LOGS IN 2 FOOT LAYERS AND COMPACT WITH BACKSIDE OF
EXCAVATOR BUCKET. SATURATED BACKFILL MATERIAL WILL NOT BE ALLOWED.

CABLE LASHING NOT SHOWN FOR CLARITY. SEE STRUCTURE LAYERING PLAN ON DWG C3.11 FOR
LASHING LOCATIONS AND INFORMATION.

CONSTRUCT SCOUR APRON TO THE DIMENSIONS SHOWN USING 50% 24" AND LARGER (MEDIAN
DIAMETER) NATIVE BOULDERS AND 50% HEAVY LOOSE RIPRAP. FILL ALL VOIDS BETWEEN
BOULDERS AND RIPRAP WITH FINER ALLUVIUM AND BUCKET COMPACT TO ACHIEVE A WELL
GRADED AND COMPACTED MASS.

SEE LOG SCHEDULE ON DWG C3.11 FOR DIMENSIONS AND NUMBERS OF EACH LOG TYPE IN
STRUCTURE.

PLACEMENT OF RACKING LOGS SHOWN IS APPROXIMATE. PLACE RACKING LOGS ALONG BOTH
UPSTREAM FACES OF STRUCTURE. APPROXIMATELY 1/2 OF RACKING LOGS SHALL BE PLACED
ACROSS PILE ROWS (PERPENDICULAR TO FLOW) AND 1/2 OF THE LOGS PARALLEL TO FLOW AND
EXTENDING INTO THE CORE OF THE STRUCTURE BETWEEN HORIZONTAL LOGS. RACKING SHALL
BE PLACED WITH EACH LAYER OF LOGS, SHALL BE ANGLED UP AND DOWN FROM THE
HORIZONTAL, AND SHALL BE PLACED TO CREATE AN INTERLOCKING MATRIX OF LOGS SECURED
BETWEEN VERTICAL PILE LOGS AND HORIZONTAL LOGS. COORDINATE WITH ENGINEER PRIOR TO
PLACING RACKING LOGS, SLASH AND BACKFILLING.

SEE STRUCTURE LAYERING PLAN ON DWG C3.11 FOR SLASH PLACEMENT. SLASH NOT SHOWN
HERE FOR CLARITY. PLACE SLASH AT SAME TIME AS RACKING LOGS TO FILL VOIDS BETWEEN
RACKING LOGS.

ALL HEAVY LOOSE RIPRAP USED IN ELS CONSTRUCTION SHALL CONFORM TO SPECIFICATION
SECTION 9-13.1(1) OF THE WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT) 2012
STANDARD SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL CONSTRUCTION.

RIPRAP SHALL BE PLACED TO THE EXTENTS SHOWN TO PREVENT EROSION OF NATIVE ALLUVIUM
BACKFILL.

TOP OF NEW ALLUVIUM

EMBANKMENT \

VARV VNV VNV VNV N/
AV VERVER VIRV VIRV VR VNV
AV VAR VIR VRV VIRV VR VARV

AV VAR VA VRV VIRV VRNV ERVERVY

[ ‘{.“.‘,( VAV AN AN N N AN NN QUARRY SPALL
%;S’w "“.. - NN AN NN NS AR VARV VY FILTER
N ~L T 25 LAYEROF NS
o T\ 0'\ RIPRAP, SEE ~ ./ N RIPRAP SLOPE ALONG
U NOTES9&10 . .~ NEW REVETMENT
NN % DN NN N NL
NN AL WV N

N\ ‘C. ~< N\ BACKFILL WITH NATIVE ALLUVIUM
AND COMPACT VIA METHOD A

RIPRAP BLANKET OVER

BACKFILL WITH NATIVE ALLUVIUM

NATIVE ALLUVIUM BACKFILL

BACKFILL WITH NATIVE ALLUVIUM UP TO TOP

INSTALL TIPS OF VERTICAL PILES TO OF TOP LAYER OF LOGS AND BUCKET COMPACT

RIPRAP AND
UP TO FG AND BUCKET COMPACT SCOUR APRON BOTTOM OF SCOUR APRON. FILL
BOULDER SCOUR APRON VOIDS IN RIPRAP WITH FINER ALLUVIUM
EDGE OF SUBSURFACE AND BUCKET COMPACT TO ACHIEVE A
RIPRAP/START OF SCOUR APRON WELL GRADED MASS
SECTION A SECTION B
DETAIL - TYPE 6 ELS 71\
SCALE: NTS VAR
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PRELIMINARY DESIGN 43 o N SOUTH FORK NOOKSACK RIVER JUNE 2024
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LASHING,
TYP

PLACE SLASH AND
RACKING, TYP

n SIMPLE LASHING, TYP
\G329/

PILES

LAYER 1

LAYER 2

LAYER 3

PRELIMINARY DESIGN

No.
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BY

APP'D

DATE

ONE INCH

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

LAYER 4

& HERRERA

Science + Planning + Design
herrerainc.com

COMPLETE

DESIGNED:

I. MOSTRENKO

GENERAL NOTES:

LOG

PILES ARE SYMMETRICAL ABOUT THE CONTROL POINTS.

STRUCTURE GENERAL LOCATION AND ORIENTATION SHALL BE STAKED BY THE CONTRACTOR.
FINAL STRUCTURE LOCATION AND ORIENTATION TO BE FIELD VERIFIED BY ENGINEER

FOLLOWING CONTRACTOR STAKING.

ALL PILE LOCATIONS SHALL BE STAKED BY THE CONTRACTOR AND APPROVED BY THE ENGINEER

PRIOR TO PILE INSTALLATION.

ALL PILE LOCATIONS SHALL BE BASED ON THE LOCATION OF THE STRUCTURE CONTROL POINTS

AND SHALL BE WITHIN 6 INCHES OF THE LOCATION SHOWN ON THE DRAWINGS.

LOG MATERIALS SHALL BE PLACED AT THE LOCATIONS, ELEVATIONS AND ORIENTATIONS
SPECIFIED ON THE DRAWINGS OR AS DIRECTED BY THE ENGINEER. TRIM CUT ENDS OF
HORIZONTAL KEY LOGS TO FIT AS REQUIRED. TRIM TOPS OF PILES IN PILE ROW #1 AS NEEDED

TO ALLOW INSTALLATION OF LAYERS 3 AND 4.

PLACE SLASH OVER AND BETWEEN KEY LOGS AND PILES AS SHOWN FOR EACH LAYER
FOLLOWING PLACEMENT OF KEY LOGS AND RACKING LOGS. PLACE APPROXIMATELY 2 TO 3 FEET
OF NATIVE ALLUVIUM OVER 1/2 THE WIDTH OF SLASH TO SECURE IN PLACE SUCH THAT SLASH IS
VISIBLE FOLLOWING CONSTRUCTION. COORDINATE WITH ENGINEER PRIOR TO PLACING RACKING

AND SLASH.

BACKFILL EACH LAYER WITH NATIVE ALLUVIUM FLUSH TO TOP OF CURRENT LAYER PRIOR TO
CONSTRUCTING SUBSEQUENT LAYER. COMPACT ALLUVIUM BACKFILL WITH EXCAVATOR BUCKET.
FILL ALL VOIDS BETWEEN BOULDERS (ROCKS GREATER THAN 12" DIAMETER) WITH FINER

ALLUVIUM TO ACHIEVE A WELL GRADED AND COMPACTED MASS.

SEE DRAWING XXX FOR STRUCTURE CONTROL POINT COORDINATES (TO BE ADDED AT 90%

DESIGN).

SCHEDULE - ELS TYPE 6:

LOG TYPE

DIAMETER (IN) LENGTH (FT) ROOTWAD

TOTAL QTY PER
STRUCTURE

24 25 NO

9

24 20 NO

12

24 25 NO

6

24 30 NO

24 35 NO

24 40 NO

24 20 YES

16

24 25 YES

@REEEEEE

RACKING 4"-16" 15'-30'

OPTIONAL

120

SLASH

100 CY
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LARGE RACKING,
TYP, SEE NOTE 2

RACKING AND SLASH
40' -

FLOW

PLAN

WOVEN COIR FABRIC,

SLASH/ALLUVIUM MATRIX

RACKING AND SLASH
APPROX AVG ANNUAL FLOW

FG

SEE DETAIL 2

1<

\/ LOW FLOW

EXISTING STEEP RIPRAP BANK

ALLUVIUM BACKFILL

SECTION

LOG SCHEDULE - EDGE HABITAT ELS:

QUANTITY/
LOGID# | DIAMETER (IN) | LENGTH (FT) | ROOTWAD | 1o oe
24 30 NO 1
24 40 NO 2
24 20 YES 2
RACKING 4-16 15-30 OPTIONAL 2
SLASH <4 NA NA 20 CY
DETAIL - EDGE HABITAT ELS 10\
SCALE: NTS VAR
>
w 7,
PRELIMINARY DESIGN 23
=3
5|28
ZE§&. ERRERA\
2| Du . . |
°¢y =3 Science + Planning + Design
S ®
LT herrerainc.com
No. REVISION BY APPD DATE <2

COIRLIFT, TYP, &'
MAX, SEE NOTE 3

LIVE STAKE, TYP

WOOD STAKE AND ANCHOR
TRENCH FOR COIR WRAP

DETAIL - WOVEN COIR BANK PROTECTION

\

ISOMATRIX

\
ALK\
ALK\
KRR hring
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N
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AV VAR VARVERVER VA VIR VIR VAR VERVERVE
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AVERVER Y YEAVEVERVER VA VIV VR VIV

A VAV VA VAV VIV
WYYV VIRV
AVERVER VARV VIV VI VIV

(2

SCALE: NTS

NOTES

1.

VAR

SLASH/ALLUVIUM MATRIX SHALL BE A DENSE MATRIX OF 30% SLASH AND 70% ALLUVIUM FILL. MATERIALS SHALL BE PLACED

ALTERNATELY, NOT IN LAYERS OR LIFTS, TO CREATE A WELL MIXED AND INTERWOVEN MATRIX. SLASH/ALLUVIUM MATRIX SHALL

BE COMPACTED USING METHOD D COMPACTION PER THE APPROVAL OF THE ENGINEER.

RACKING "GENERALLY" SHOWN TO SHOW ORIENTATION OF BURIED AND EXPOSED PORTIONS OF THE LARGER RACKING LOGS.

PLACE COIR FABRIC PER MANUFACTURER'S RECOMMENDATIONS FOR CHANNEL (MOVING WATER) INSTALLATIONS FOR
STAKING AND SHINGLED OVERLAPPING, WITH SHINGLE OVERLAPPING IN A DOWNSTREAM DIRECTION. COIR LIFT VERTICAL
HEIGHT WILL VARY WITH A MAXIMUM HEIGHT OF 5 FEET TO PROVIDE 2 TO 3 LIFTS BASED ON TOTAL BANK HEIGHT.
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()

HORIZONTAL KEY LOG

0

— / CHAIN, SEE CHAIN LASHING NOTES, 1-5

A

\ VERTICAL TIMBER PILE

PLAN SECTION

=

DETAIL - SIMPLE CHAIN LASHING

/— CHAIN, SEE CHAIN LASHING NOTES

\ HORIZONTAL KEY LOG

TOP OF VERTICAL TIMBER PILE

(0

SCALE: NTS

() i ()

— CHAIN, SEE CHAIN LASHING NOTES, 1-5
/ .
3

HORIZONTAL KEY LOG

\ HORIZONTAL KEY LOG

\
VERTICAL TIMBER PILE

PLAN SECTION

=

DETAIL - SQUARE CHAIN LASHING

N

/— CHAIN, SEE CHAIN LASHING NOTES, 1-5

TOP OF VERTICAL TIMBER PILE

SCALE: NTS

CHAIN LASHING NOTES:

1.

LASH HORIZONTAL LOGS TO VERTICAL TIMBER PILES WITH CHAIN AS SHOWN ON DETAIL AND LAYERING PLAN OR AS
DIRECTED BY ENGINEER. CHAIN LASHING SYSTEM SHALL BE PUT IN TENSION TO 1/4 OF THE CHAIN WORKING LOAD LIMIT AND
BE MAINTAINED DURING CHAIN SHACKLING.

CHAIN LENGTH NEEDED PER LASHING WILL VARY BASED ON DIAMETER OF LOGS AT THE ACTUAL LOCATIONS THEY ARE
LASHED TOGETHER.

CHAIN FOR LASHING SHALL BE 3/8 INCH DIAMETER CARBON-WELDED GRADE 43 HIGH-TEST CHAIN, WITH A MINIMUM WORKING
LOAD LIMIT OF 5400 LBS.

ALL HARDWARE USED FOR LASHING SHALL BE STAINLESS STEEL OR NATURAL UNTREATED STEEL, AND CONNECTIONS SHALL
BE OF THE QUANTITY AND TYPE SPECIFIED BY THE MANUFACTURER WITH AN EQUAL OR GREATER STRENGTH THAN THE
CHAIN BREAKING STRENGTH OR AS APPROVED BY THE ENGINEER.

MAR OR ROUND ALL EXPOSED HARDWARE NUTS AND BOLT THREADS AFTER INSTALLATION FOR THEFT PROTECTION.
ENGINEER OR OWNER SHALL APPROVE ANY COATING PRIOR TO CONTRACTOR APPLYING IT. SECURE CHAIN TO LOG AND PILE
USING 6 INCH LOGGING STAPLE.

CONTRACTOR MAY SUBMIT ALTERNATIVE CHAIN CONNECTION SYSTEM FOR APPROVAL.
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6" LOGGING STAPLE AT
FIRST CHAIN LINK

IN FULL CONTACT WITH
LOG ON BOTH SIDES
OF SHACKLE

DETAIL - CHAIN CONNECTION

SHACKLE

SCALE: NTS

SHACKLE CHAIN LOG

TOGETHER

THREAD CHAIN
THROUGH HOLE IN ROCK

30° OR
GREATER, TYP

ROCK, TYP

NOTE:
REMOVE SLACK IN CHAIN OVER LOG.

DETAIL - LOG TO ROCK CONNECTION /",
SCALE: NTS U
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