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@ LARGE WOOD STRUCTURE

ENVIRONMENTAL CONSULTANTS
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SWCA

o= CONSTRUCTED ROAD CENTERLINE
K‘”“ BARRIER ROCKS/BOULDERS /

LOLO NATIONAL FOREST

CUT SLOPE
CONSTRUCT INSET FLOODPLAIN,
REMOVE AND DISPOSE PROPOSED ROAD

SITE 18 DAYLIGHT TO TOP OF TERRACE, OF EXISTING GATE CENTERLINE (SEE DWG. 5.10)

INTEGRATE STREAMBANK TREATMENTS
NEW GATE (TO BE -SITE 19
FURBISHED BY USFS)

END PROJECT REACH

PANEL 9
RESTORATION PLAN
UPPER O'BRIEN CREEK
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PLACE BARRIER ROCKS/BOULDERS AS

DIRECTED BY USFS OR CLIENT REPRESENTATIVE
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3 EXCESS EXCAVATION MATERIAL .3
REPOSITORY, SEE NOTE 2 ';;Z
e o
[ |
Y .
P e iR
i# . L B
N Y led
T el i
o GRADE BERMS TO MATCH
ki ADJACENT TOPOGRAPHY, |
l ! | USE MATERIAL TO PLUG

TRIBUTARY CHANNEL

TRA|L

ELEVATION RELATIVE TO GEOMORPHIC GRADE LINE (FEET)*

o
© O o. © 9 9 Mmoo vy 90 O o 9 O 9
v 0 S B == T T RPN ST S N SR> B

*GEOMORPHIC GRADE LINE IS DERIVED BY FITTING A BEST-FIT LINE TO THE VALLEY LONGITUDINAL PROFILE

1. MATERIAL USED FOR RAISING ROAD BED MAY BE SOURCED FROM BERM REMOVAL, WETLAND
EXCAVATION, INSET FLOODPLAIN EXCAVATION, EXCAVATION ASSOCIATED WITH ROAD
REALIGNMENT AND RECONTOURING, AND/OR ALONG THE CUT SLOPE AT THE SITE WITH USFS OR
CLIENT REPRESENTATIVE APPROVAL. MATERIAL TO BE INSPECTED AND APPROVED BY USFS OR

CLIENT REPRESENTATIVE PRIOR TO PLACEMENT.

LEGEND

////] ROAD RECONTOURING
(") WETLAND EXCAVATION

XX BERM REMOVAL

2. APPROVED EXCAVATION SOILS/ALLUVIUM TO BE PLACED IN IDENTIFIED REPOSITORY AND
BLENDED AND CONTOURED TO NATIVE HILLSLOPE GRADE. SOILS/ALLUVIUM MEETING SPECIFIED
STREAMBANK FILL GRADATIONS SHALL BE SALVAGED AND USED FOR STREAMBANK

TREATMENTS, AS APPROVED BY USFS OR CLIENT REPRESENTATIVE.

3. EXCAVATE WETLAND AREA TO AVERAGE DEPTH OF 1-2 FEET BELOW GEOMORPHIC GRADE LINE,

INCORPORATING SPATIAL VARIABILITY.

RAISE ROAD BED 1/,

SEE NOTE 1

O'BRIEN CREEK ROAD

SELECTIVELY GRADE TOPOGRAPHICALLY LOW AREA

"

TO ENCOURAGE PONDING AND SHALLOW EMERGENT
WETLAND DEVELOPMENT, SEE NOTE 3

- ____
1
SELECTIVELY GRADE »
EXISTING SWALE TO DIVERT :
FLOW TO WETLAND .
By r
4
i

. A..

30

PLAN VIEW

60 FEET

LIDAR: MT STATEWIDE 2
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RESTORATION PLAN
UPPER O'BRIEN CREEK
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DESCRIPTION
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BANKFULL CROSS SECTION DESIGN DIMENSIONS E:) O x
Riffle Run Pool ;) L
Value (ft) Value (ft) Value (ft) q:_ d Z ?:_)
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Width/Depth 12 9 14 (85000 o BANKFULL WATERSURFACE (00 _ _ (5.5, 0.0) = E w
Range (Low) 10 7 12 3OTTOM OF RIFE 1 <
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Width (-7.3,-1.2) s (4.3,-1.2) O 2 o
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g 1. CHANNEL REALIGNMENT TREATMENT TO BE IMPLEMENTED AT SITE 3 AND SITE 14. W 3874 e z|3|3|z

2 > AHHE

1Y z / =lz|z

E 2. LOCATION OF CONSTRUCTED CHANNEL AND BED UNIT TRANSITIONS WILL BE STAKED BY S 5875 / HHE g

2 CONSTRUCTION MANAGER. s wlsf=)g

s 3. MATERIAL USED FOR STREAMBANK TREATMENTS AND SLOPE FILL MAY BE SOURCED FROM BERM m 3870 L o l=l=

g REMOVAL, WETLAND EXCAVATION, INSET FLOODPLAIN EXCAVATION, AND/OR EXCAVATION = 2 : =

3 ASSOCIATED WITH ROAD REALIGNMENT AND RECONTOURING. MATERIAL TO BE INSPECTED AND 3868 INSET FLOODPLAIN CONSTRUCTED Elalala

g APPROVED BY USFS OR CLIENT REPRESENTATIVE PRIOR TO IMPLEMENTATION. 210' WIDE POOL alglals

<§> .

[ o
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8 A STATION (FEET) A'

B CHANNEL REALIGNMENT 7. O

% SECTION A-A' NTS SHEET 19 OF 34



file:C:/Users/Dave.Busby/OneDrive

¥258'85L TvS X £961'298'90% X4
026286 THS 19} 126°298'901 19}
£E€.6 HO ‘sll[en10D LE66G LIN ‘USyaNuMm Y3340 N31¥8.0 d3ddn o« & <
anuany uosiayer MS TTE SNUBAY UISUOISIN 9ET % % 0 3
sSQ| = L
SINVLIINSNOD TVLNIWNOYIANI 11vVL13Ad NIV1ddOoO14d 28(2  w BE
wr N9ISIA TYNId 80 |9z€T€0| € | 29| & o
.—-Nmz_ I—<o_ n_ >-—- wr| NoIS3aA¥YNIWNFNd | 80 |vEsTe0 | € mm W 7 m
o
Wr | NYISIA AYVNIWNITIYd | 84 | ¥ TOCO| T m | Wﬂ Wuv
MHO NOILdI¥OS3a Ad| 3lva |ON
)
L
w
[T
o
-2 o-
: 8=
B Fea o |
Z 5 3 \
L ©c \
o
] \
{ \
{ \
o : )
N /] —.AO.v
,
| \
0 |z \
15 [a]
S o e o
= Qg 1< | \ g
458 \ = x
,w.h DR
- 44
2 |8 \ w =
= [ \ = <
o o | 5= o
-/ % % ‘oo <
o |2 ‘B
=" > 2
= =
W. n M
\_1 ) o o<
Qg
Szl 9|2
- of Q|8
R X = wd|i=
(7))
ik
[ 0
r <
l o -
) A «
‘\‘4‘444“. s
ALK "
P00 2020203030 ﬂ
%
2%9.9.9.9.9,9.9,9.9.9.0.9, z
SRS ZF % x % % % x x x % ( a8
8=
00“000 | - m.w g
GREKL A & s
““““5‘******************\*****‘w. / H_\." H>_
"““*****************%ﬁi!et.. 0 o (2]
w‘"“\ WK KKK KKK KK K K K x % 3T o Z
DROCOKE % % % % % % % % % % % ¥ x 0" \ =l
“‘« F KK KKK KK K FHT \ n
* K K K K K K K ok kP _m
KK KK K K K k0 ! (&]
* K KK K K K
! 7*4*****‘ ! o<
LR R RS EEE
rrrxrzag "~ ® ® ® ® ® ® % &
KKK KKK K P S
R S~ (1334) NOILVAZT3
* Ok KK KK K KT
* KKK KK K K ///
X % % % % % % % Xy ~
EE R E XN
Q% % % % % % % % ( )
Dk K K K K K K oy _ulu
Q * * % % % * % % =
* KKK K K X XY 00430 WY
LR R KRR R 4 0O mMm
KK K K K K K K . < W
KKK KK K KONy o V_Nw
* K K K K K K KW \n! 0|V
* K K K K K K K A [a) Mmo
Q¥ ¥ * ¥ ¥ * ¥ * ¥ Z “SR
KK KK K K X N < n
KKK KKKk RN Z | o MAM
KKK K K K K XY (@) - x >
KKK KKK K K P -~ . H"HsQa
PR R X = | N o=z
<<<<<< . ol =s&g<
KRS o(d 8z8
o - Fmﬂ
=19 ouWw
...... 7)) T w oo
Z|y o2
Slg 2553
Ol Fzag
Z|? wliog Z
< a >0 4w 5
8 <= S
o =<z W
[ S o5 o
S|z e3fz §
Ols zk<=z =
O uw Hiu=g o
“ Jlag Ezgk S
22 L|ls <z 9
e A S -2 B3EE ¢
4:/4\ \ w| & TDUm S
W x ™ Z|F Z29z% =
2 & z|Z S528 o
S = DHLTE Ol Se2ZZ &
x a =2 nlgE 2248 «
E O < wlw EZ2w <«
z v o 4 r wz<g
A W Q ®) zZ OkFEZUW m
»n O a © Z| = i s x
o © L S az2e S
w O a Sz =z
r = £ 2 o o Uosd 5
W _m N (=) %XII 2
s 8 bpyo g S8ig ¢
Z £ © ¢ E | I Sug 3
< < W 2 o Izx
a m J > Z£ O e EgZOo <
Z b EE<x® 8
L T 2} SYow |
T _ - R Z =235 o
e x . . .
/l_ H“ \ r1_ (9] 3\

xidea10 ualig,0 1oddn\1ea10 Ualig,0 JoddM\XudV\SID\USISad [EUld UOIIEI0ISaY #oa1) Ualg,0 4o0dN - GH0-000-TOEEOTOONUSHIHUM - 5911} 5,0383-VOMS\VIMS - 2ALABUONAGSNE DABANSIBSN0



file:C:/Users/Dave.Busby/OneDrive

INSTALL CATEGORY 4
WOOD AT OPPOSING 20°TO
40° ANGLES FROM
BANKLINE

VEGETATED WOOD MATRIX - TYPE 1 Hwiri
——

PLAN VIEW =3
FINISHED TOP ' '
WILLOW CUTTINGS Lo ] ‘ N ' '
\ Ill 5 f’ |l|
3 \ { :
\
BANKFULL WATER SURFACE N ! . ,
BASEFLOW WATER SURFACE ;
e 7 o5 e i
= 2 SoelBREH B pe
3 V4 va
— Tl AN
Ve Ve
: ; \/<\\\ \\\\ //S\TREAMBANK FILL@)
2 MAX PROTRUSION -l A T 70 YA
CATEGORY 3 WOOD

VEGETATED WOOD MATRIX - TYPE 1 H+iH
———

STEP 1
PREPARE BENCH AT
CHANNEL BED ELEVATION |

NN

STEP 2

PLACE CATEGORY 4 WOOD AT BED
ELEVATION AND BACKFILL

WITH ALLUVIUM

RN

PLACE A LAYER OF CATEGORY 3
WOOD, BACKFILL WITH ALLUVIUM,

AND PRESS WITH BUCKET //:?7.
: \/\
PIRIRIRR D P

PLACE A WINDROW OF ALLUVIUM
AND PRESS WITH BUCKET TO FORM
A POINT AT THE TOP OF BANK LINE

@W\\\,\\\\/
INSTALL WILLOWS AT ?gE_PoE

BANK LINE AND BACKFILL WITH
NATIVE MATERIAL

I

0

P

RECOMMENDED VEGETATED WOOD
MATRIX INSTALLATION SEQUENCE
——

GENERAL NOTES

1. CONSTRUCTION OF THE VEGETATED WOOD MATRIX WILL OCCUR AFTER THE
CHANNEL AND FLOODPLAIN BACKFILL IS PLACED AND THE CHANNEL
STREAMBED IS CONSTRUCTED. INSTALLATION OF FLOODPLAIN TREATMENT
SHALL BE COMPLETED AFTER VEGETATED WOOD MATRIXES ARE INSTALLED.

2.IF VEGETATED WOOD MATRIX STRUCTURES ARE INSTALLED PRIOR TO OCTOBER
1, LEAVE BACK TRENCH UNFILLED AND COMPLETE STRUCTURE WHEN
DORMANT WILLOWS ARE AVAILABLE.

3.IT IS CONTRACTOR'S RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE
LENGTHS TO FIT STRUCTURE DIMENSIONS.

4. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY
CONSTRUCTION MANAGER.

5.CONTRACTOR SHALL MARK AND CONSTRUCTION ENGINEER SHALL APPROVE

THE GENERAL LOCATION FOR EACH VEGETATED WOOD MATRIX STRUCTURE
PRIOR TO CONSTRUCTION.

NOTES ON VEGETATED WOOD MATRIX INSTALLATION

1. EXCAVATE TO THE EXCAVATION LIMITS AS SHOWN. EXCAVATED MATERIAL
SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE
WORK AREA.

2.PREPARE THE BENCH OF THE STRUCTURE BY PLACING CHANNEL STREAMBED
ALLUVIUM FROM THE BASE OF THE EXCAVATION DEPTH/BOTTOM OF
EXCAVATION TO WITHIN 1.0-FT. OF FINISHED GRADE.

3.CATEGORY 4 AND CATEGORY 3 WOOD, AND CHANNEL STREAMBED ALLUVIUM
SHALL BE PLACED IN ALTERNATING LAYERS AND BUCKET COMPACTED UP TO
THE TOP OF BANK ELEVATION AS SHOWN BELOW IN THE INSTALLATION
SEQUENCE. PLACE SIX (6) FT TO EIGHT (8) FT. DORMANT WILLOW CUTTINGS
AT A DENSITY OF 5 PER LINEAR FT ALONG THE TOP OF BANK LINE ELEVATION.
WILLOW CUTTINGS SHALL SLOPE AT AN APPROXIMATE 1:1 SLOPE AS SHOWN
IN SECTION VIEW. STEMS MAY OVERLAP. THE CUT ENDS SHALL BE PLACED
AT THE BASE OF THE SLOPES WITH THE UN-CUT ENDS EXTENDING BEYOND
THE EDGE OF THE TRENCH SO NO GREATER THAN ONE-THIRD OF THE TOTAL
CUTTING LENGTH IS EXPOSED BEYOND THE TOP OF BANK EDGE. WILLOW
CUTTINGS SHOULD INTERCEPT THE DESIGN TOP OF BANK LINE AS SHOWN IN
STEP 5 OF THE INSTALLATION SEQUENCE.

4.THE UPSTREAM AND DOWNSTREAM ENDS OF THE STRUCTURE SHALL
TRANSITION SMOOTHLY INTO ADJACENT STREAMBANK STRUCTURES TO
MINIMIZE EROSION, FLANKING, AND BANK FAILURE. STRUCTURE ENDS MAY
BE STABILIZED WITH ADDITIONAL CATEGORY 1 ROCK AS APPROVED BY
ENGINEER.

5. AFTER INSTALLATION OF THE VEGETATED WOOD MATRIX, BACKFILL THE
STRUCTURE WITH STOCKPILED MATERIAL TO
FINISHED GRADE, AND BUCKET COMPACT. INSTALL WILLOW TRENCHES AT A
RATE OF 2 PER LINEAR FOOT
(OR 20 PER TRENCH) AS SHOWN. NO AREAS BEHIND THE FINISHED BANKLINE
ARE TO BE LEFT BELOW FINISHED GRADE.

ENVIRONMENTAL CONSULTANTS

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

311 SW Jefferson Avenue

Whitefish, MT 59937

236 Wisconsin Avenue
tel.406.862.4927
fax.406.862.4963
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PROJECT NUMBER

103361-000-CRB

SECTION VIEW =3 SECTION VIEW =5 TYPE 1 - VEGETATED WOOD MATRIX
STREAMBANK FILL MATERIAL SCHEDULE (PER LINEAR FOOT)
GRADATION ITEM DIA. (IN) QY.
FINISHED i) PERCENT @ | CATEGORY 4 WOOD 24" 0.2500
MICROTOPOGRAPHY a; PO — PASSING @ | CATEGORY 3 WOOD <2" 2
SURFACE 2 I 1 1 e
1o VARYING ANGLES 60 903000 3 | WILLOW CUTTINGS 0.25"1.0 3
FLOODPLAIN BACKFILL : § FROM BANKLINE % Sad @ | STREAMBANK ALLUVIUM 6"MINUS | o0.1CY
OR EXISTING GROUND o Y Th 3 3050
(i TR R
TRENCH EXCAVATED AND 513 SR Ny, 1 1030
BACKFILLED WITH : * Sl y T 0.08 10 WILLOW TRENCH MATERIAL
MATERIAL REMOVED TO EVERY 10 LINEAL FEET— ©* e ST A! y* T NOTE: MIX SALVAGED SCHEDULE (PER LINEAL FOOT)
CREATE TRENCH OF BANKLINE Sesriiiiina At - MATERIAL AND IMPORTED = = e
INSTALL A 10 FOOT MATERIAL TO ACHIEVE ITEM DA |[Q (EA)
WILLOW TRENCH ¢ \wiiow TRencH WILLOW TRENCH SPECIFIED GRADATION | i <
SECTION VIEW NTS PLAN VIEW NTS ® | wiow cutm 0.25"-1 5
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INSTALL CATEGORY 4

WOOD AT OPPOSING 20°TO

40° ANGLES FROM
BANKLINE

<

LA
Buxannx?
o puERT

=%

EMBED CATEGORY 2 WOOD
MINIMUM TWO-THIRDS OF

VEGETATED WOOD ﬁlATRIX - TYPE 2 v
e ——— e —— |

WOOD, BACKFILL WITH ALLUVIUM,

STEP 1
PREPARE BENCH 1 FOOT BELOW
CHANNEL THALWEG ELEVATION

S S

STEP 2

PLACE CATEGORY 4 WOOD AT BED
ELEVATION AND BACKFILL

WITH ALLUVIUM

s
NRTIIRIN

A

7

Y

STEP 3
PLACE A LAYER OF CATEGORY 3

AND PRESS WITH BUCKET

SN

TRORORRIN Y

\//x/\y//\\%\\(

GENERAL NOTES

1.IF VEGETATED WOOD MATRIX STRUCTURES ARE INSTALLED PRIOR TO OCTOBER
1, LEAVE BACK TRENCH UNFILLED AND COMPLETE STRUCTURE WHEN
DORMANT WILLOWS ARE AVAILABLE.

2.IT IS CONTRACTOR'S RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE
LENGTHS TO FIT STRUCTURE DIMENSIONS.

3. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY
CONSTRUCTION MANAGER.

4.CONTRACTOR SHALL MARK AND CONSTRUCTION ENGINEER SHALL APPROVE
THE GENERAL LOCATION FOR EACH VEGETATED WOOD MATRIX STRUCTURE
PRIOR TO CONSTRUCTION.

INSTALLATION NOTES

1. EXCAVATE TO THE EXCAVATION LIMITS AS SHOWN. EXCAVATED MATERIAL
SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE
WORK AREA.

2. PREPARE THE BENCH OF THE STRUCTURE BY PLACING STREAMBED
ALLUVIUM MINIMUM 1 FOOT BELOW CHANNEL THALWEG ELEVATION.

3.CATEGORY 4 AND CATEGORY 3 WOOD, AND STREAMBED ALLUVIUM SHALL BE
PLACED IN ALTERNATING LIFTS AND BUCKET COMPACTED UP TO THE TOP OF
BANK ELEVATION AS SHOWN IN THE INSTALLATION SEQUENCE. PLACE 6 FT
TO 8 FT. DORMANT WILLOW CUTTINGS AT A DENSITY OF 5 PER LINEAR FT
ALONG THE TOP OF BANK LINE ELEVATION. WILLOW CUTTINGS SHALL SLOPE
AT AN APPROXIMATE 1:1 SLOPE AS SHOWN IN SECTION VIEW. STEMS MAY
OVERLAP. THE CUT ENDS SHALL BE PLACED AT THE BASE OF THE SLOPES
WITH THE UN-CUT ENDS EXTENDING BEYOND THE EDGE OF THE TRENCH SO
NO GREATER THAN ONE-THIRD OF THE TOTAL CUTTING LENGTH IS EXPOSED
BEYOND THE TOP OF BANKLINE. WILLOW CUTTINGS SHOULD INTERCEPT THE
DESIGN TOP OF BANKLINE AS SHOWN IN STEP 5 OF THE INSTALLATION
SEQUENCE.

4.THE UPSTREAM AND DOWNSTREAM ENDS OF THE STRUCTURE SHALL

N TRANSITION SMOOTHLY INTO ADJACENT STREAMBANK STRUCTURES TO
MINIMIZE EROSION, FLANKING, AND BANK FAILURE.

5. AFTER INSTALLATION OF THE VEGETATED WOOD MATRIX, BACKFILL THE
STRUCTURE WITH STOCKPILED MATERIAL TO FINISHED GRADE, AND BUCKET
COMPACT. INSTALL WILLOW TRENCHES AT A RATE OF 5 PER LINEAR FOOT
(OR 50 PER TRENCH) AS SHOWN. NO AREAS BEHIND THE FINISHED BANKLINE
ARE TO BE LEFT BELOW FINISHED GRADE.

1°=5

PLAN VIEW o it s &~
‘ ' ‘ PLACE A WINDROW OF ALLUVIUM
- . AND PRESS WITH BUCKET TO FORM
WILLOW CUTTINGS FINSHED TOP ' ) Y ‘
’\ OF BANKLINE \\&7" y W& A POINT AT THE TOP OF BANKLINE
CATEGORY 3 WOOD Ay s
CATEGORY 4 WOOD < W —
BANKFULL WATER SURFACE "4 , . THRL S AL AL S RLS
- ._.g;\_._ 2 S of | N | E— 1N \\/\\(\,\\,\\\K\\.\
—N R YNl RO STEP5
BASEFLOW WATER SURFACE OSSN WA \//\\\///\\\///\\ N INSTALL WILLOWS AT TOP OF
—&5 e YL BANKLINE AND BACKFILL WITH
I SN //\\\///\\\///\\ /\//\' NATIVE MATERIAL
— Sz NI NATIVE FILL :
DESIGN BANK HEIGHT 2 20 \//\\\//<\//
: N :
O 7 T \///\S{R§AM\BJ\\NK FILL U, / ~ \7 \7 S
L > 7\/ NS SN/ /
R A A "?f%/é\ \// /\\//\//\//\
AT iy 1 SR SR JSAY EXISTING GROUND
—~ oy ///\ : RECOMMENDED VEGETATED WOOD
IO SN ,\\\,\\\~\ : MATRIX INSTALLATION SEQUENCE
2' MAX PROTRUSION 6' SECTION VIEW
VEGETATED WOOD MATRIX - TYPE 2 s VWAELY?:GT:Q&';“

SECTION VIEW

FINISHED
MICROTOPOGRAPHY
SURFACE

FLOODPLAIN BACKFILL
OR EXISTING GROUND

TRENCH EXCAVATED AND
BACKFILLED WITH
MATERIAL REMOVED TO
CREATE TRENCH

WILLOW TRENCH

4

SECTION VIEW

NTS

=3

FROM BANKLIP{E

STREAMBANK'

o;

EVERY 10 LINEAL FEET— -

OF BANKLINE
INSTALL A 10 FOOT
LONG WILLOW TRENCH

A4 (R
CH

PLAN VIEW NTS

SWCA

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

ENVIRONMENTAL CONSULTANTS
311 SW Jefferson Avenue

Whitefish, MT 59937

tel.406.862.4927

236 Wisconsin Avenue
fax.406.862.4963

TYPE 2
UPPER O'BRIEN CREEK

VEGETATED WOOD MATRIX

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB

PROJECT NUMBER
103361-000-CRB

T oo e[| SRR
DIA. (IN Tv.
® CATEGORYIIE::OOD 2*4(;- ) (?.25 SZE(N  Baseng
@ | CATEGORY 3 WOOD <2" 2 6 100
® | BANK WILLOW CUTTINGS 0.25"1.0" 5 g 95%18000
@ | STREAMBANK ALLUVIUM 6"MINUS | 0.3CY 3 30-50
WILLOW TRENCH MATERIAL SCHEDULE M o o
(PER LINEAL FOOT) NOTE: MIX SALVAGED
ITEM DIA. | QUANTITY (EA) | | MATERIAL AND IMPORTED
® | TRENCHwWILLOW cutTiNGs | 0.25" -1 5 SPLCIED GIASKTION
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STEP 1
PREPARE BENCH AT <
FINISHED TOP N
HANNEL BED ELEVATION
OF BANKLINE . " // v

CATEGORY 3 WOOD
STEP 2

PLACE CATEGORY 2 WOOD AT BED
ELEVATION AND BACKFILL

WITH ALLUVIUM

- CHANNEL 77 N > Y _ %
. e ‘FLOODPLAIN
2o SSRGS

OGSO 2 Bt STEP 3
WILLOW CUTTINGS == / \///\\\//<\>//\\ aiae PLACE A LAYER OF CATEGORY 3
LHA N \//\\\//\\\/<\ T WOOD, BACKFILL WITH ALLUVIUM,
2 UG AND PRESS WITH BUCKET e
OVIRIRIRI DI RN >

. N
owe xAm e e Sy

BANK LINE AND BACKFILL WITH
2! NATIVE MATERIAL

VEGETATED WOOD MATRIX - TYPE 3 o A e R Yt R e RTenven el
SIACENUINUANANANA
@ PLAN VIEW S T X/A&}&//A\%/ A\
FINISHED TOP STEP 4 ~
OF BANKLINE PLACE A WINDROW OF ALLUVIUM
‘ ' AND PRESS WITH BUCKET TO FORM
‘ . ‘ A POINT AT THE TOP OF BANK LINE
WILLOW CUTTINGS .' ? ]
\ AL NS e RS /7/§ ’
\ j L \ J ! OW TRENCH T NS : \\\
~ ol Ngigs"d I Y \
CHANNEL POINT BAR > A7 "}3«"‘ S ICATEGORY 3 W0OD @) N /\\\/\\\/{\\/é\\\\/<\\(\\/
DESIGN SURFACE - ‘f\‘i: G*\;l | p— e
BANKFULL WATERSURFACE ., __ | ¥ I ST [|_FINISHED GRADE INSTALL WILLOWS AT TOP OF
= - .‘ A 16 o o =

/) @ ASAZAZASR

STREAMBED

NOELR

B e et ALY Y
OIS

» N
¥ ~ \\/\\/7\

Y { f |
- - ~1

AN

NI AN
Y S AL/ A P
4 EXISTING GROUND%\<\\/<\\,\ KA INLX L/

RECOMMENDED VEGETATED WOOD

VEGETATED WOOD MATRIX - TYPE 3 MATRIX INSTALLATION SEQUENCE

AN

——— e
SECTION VIEW 1"=3 SECTION VIEW 1"=5
FINISHED
MICROTOPOGRAPHY 2Vl
RTALE T WILLOW TRENCH AT
7033 VARYING ANGLES
FLOODPLAIN BACKFILL A
OR EXISTING GROUND \ R T FROM BANKLINE
248
TRENCH EXCAVATED AND 5
BACKFILLED WITH
MATERIAL REMOVED TO EVERY 10 LINEAL FEET
CREATE TRENCH OF BANKLINE
INSTALL A 10 FOOT
WILLOW TRENCH LONG WILLOW TRENCH

SECTION VIEW NTS PLAN VIEW NTS

GENERAL NOTES

1. CONSTRUCTION OF THE VEGETATED WOOD MATRIX WILL OCCUR AFTER THE
CHANNEL AND FLOODPLAIN BACKFILL IS PLACED AND THE CHANNEL
STREAMBED IS CONSTRUCTED. INSTALLATION OF FLOODPLAIN TREATMENT
SHALL BE COMPLETED AFTER VEGETATED WOOD MATRIXES ARE INSTALLED.

2.IF VEGETATED WOOD MATRIX STRUCTURES ARE INSTALLED PRIOR TO OCTOBER
1, LEAVE BACK TRENCH UNFILLED AND COMPLETE STRUCTURE WHEN
DORMANT WILLOWS ARE AVAILABLE.

3.IT IS CONTRACTOR'S RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE
LENGTHS TO FIT STRUCTURE DIMENSIONS.

4. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY
CONSTRUCTION MANAGER.

5.CONTRACTOR SHALL MARK AND CONSTRUCTION ENGINEER SHALL APPROVE
THE GENERAL LOCATION FOR EACH VEGETATED WOOD MATRIX STRUCTURE
PRIOR TO CONSTRUCTION.

NOTES ON VEGETATED WOOD MATRIX INSTALLATION

1. EXCAVATE TO THE EXCAVATION LIMITS AS SHOWN. EXCAVATED MATERIAL
SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE
WORK AREA.

2. PREPARE THE BENCH OF THE STRUCTURE BY PLACING CHANNEL STREAMBED
ALLUVIUM FROM THE BASE OF THE EXCAVATION DEPTH/BOTTOM OF
EXCAVATION TO WITHIN 1.0-FT. OF FINISHED GRADE.

3.CATEGORY 2 AND CATEGORY 3 WOOD, AND CHANNEL STREAMBED ALLUVIUM
SHALL BE PLACED IN ALTERNATING LAYERS AND BUCKET COMPACTED UP TO
THE TOP OF BANK ELEVATION AS SHOWN BELOW IN THE INSTALLATION
SEQUENCE. PLACE SIX (6) FT TO EIGHT (8) FT. DORMANT WILLOW CUTTINGS
AT A DENSITY OF 5 PER LINEAR FT ALONG THE TOP OF BANK LINE ELEVATION.
WILLOW CUTTINGS SHALL SLOPE AT AN APPROXIMATE 1:1 SLOPE AS SHOWN
IN SECTION VIEW. STEMS MAY OVERLAP. THE CUT ENDS SHALL BE PLACED
AT THE BASE OF THE SLOPES WITH THE UN-CUT ENDS EXTENDING BEYOND
THE EDGE OF THE TRENCH SO NO GREATER THAN ONE-THIRD OF THE TOTAL
CUTTING LENGTH IS EXPOSED BEYOND THE TOP OF BANK EDGE. WILLOW
CUTTINGS SHOULD INTERCEPT THE DESIGN TOP OF BANK LINE AS SHOWN IN
STEP 5 OF THE INSTALLATION SEQUENCE.

4.THE UPSTREAM AND DOWNSTREAM ENDS OF THE STRUCTURE SHALL
TRANSITION SMOOTHLY INTO ADJACENT STREAMBANK STRUCTURES TO
MINIMIZE EROSION, FLANKING, AND BANK FAILURE. STRUCTURE ENDS MAY
BE STABILIZED WITH ADDITIONAL CATEGORY 1 ROCK AS APPROVED BY
ENGINEER.

5. AFTER INSTALLATION OF THE VEGETATED WOOD MATRIX, BACKFILL THE
STRUCTURE WITH STOCKPILED MATERIAL TO
FINISHED GRADE, AND BUCKET COMPACT. INSTALL WILLOW TRENCHES AT A
RATE OF 2 PER LINEAR FOOT
(OR 20 PER TRENCH) AS SHOWN. NO AREAS BEHIND THE FINISHED BANKLINE
ARE TO BE LEFT BELOW FINISHED GRADE.

TYPE 3 - VEGETATED WOOD MATRIX
MATERIAL SCHEDULE (PER LINEAR FOOT)

CRTODRCOCOSS
AL

ENVIRONMENTAL CONSULTANTS

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

311 SW Jefferson Avenue

Whitefish, MT 59937

236 Wisconsin Avenue
tel.406.862.4927
fax.406.862.4963

TYPE 3
UPPER O'BRIEN CREEK

VEGETATED WOOD MATRIX

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB

PROJECT NUMBER
103361-000-CRB

ITEM DIA. (IN) QY.
@ | CATEGORY 3 WOOD <2 2
@ | WILLOW CUTTINGS 0.25"-1.0" 3
WILLOW TRENCH MATERIAL M
SCHEDULE (PER LINEAL FOOT)
ITEM DIA. QUANTITY (EA)
® | WILLOW CUTTINGS | 0.25"-1" 5
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BRUSH AND LIMBS 5
(CATEGORY 3 WOOD) %
- - B Y

: -
= = S 2

1
EXCAVATION LENGTH
=12'-15' 0

|

s P FOOTER LOG
=% (CATEGORY 2 WOOD)

I - ¥ 4&"’ S LARREVIN
I, -\ — /‘ g

DEFLECTOR LOGS
(CATEGORY 2 WOOD)

ROOTWAD LOG
(CATEGORY 1 WOOD)

MINIMUM ROOTWAD
DIAMETER = 2'

MAXIMUM STRUCTURE
PROJECTION =1'-3'
™~

FINISHED GRADE BANKLINE

WILLOW BUNDLE

GENERAL NOTES

1. CONSTRUCTION OF THE LARGE WOOD STRUCTURE WILL OCCUR BEFORE THE CONSTRUCTED CHANNEL STREAMBED AND VEGETATED WOOD MATRIX BANK
TREATMENTS ARE INSTALLED. INSTALLATION OF FLOODPLAIN TREATMENT SHALL BE COMPLETED AFTER THE LARGE WOOD STRUCTURES ARE INSTALLED.

2. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY THE CONSTRUCTION MANAGER.

3.CONSTRUCTION MANAGER SHALL MARK THE GENERAL CONSTRUCTION LOCATION FOR EACH LARGE WOOD STRUCTURE PRIOR TO CONSTRUCTION.

NOTES ON LARGE WOOD STRUCTURE INSTALLATION

ri. EXCAVATE TO THE EXCAVATION LIMITS. EXCAVATED MATERIAL SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE WORK AREA. )

2. INSTALL TWO FOOTER LOGS (CATEGORY 2 WOOD) AT THE BASE OF THE EXCAVATED TRENCH AT THE ORIENTATIONS NOTED IN PLAN VIEW. FOOTER LOGS
SHALL PROJECT INTO THE DESIGN CHANNEL NO GREATER THAN 3 FT OR AT DISTANCE DIRECTED BY THE CONSTRUCTION MANAGER. EXPOSED ENDS OF
FOOTER LOGS SHALL BE BROKEN/ROUGHENED SO AS TO APPEAR NATURAL. SAWED ENDS OF FOOTER LOGS SHALL NOT BE EXPOSED.

3. INSTALL TWO ROOTWAD LOGS (CATEGORY 1 WOOD) INTERSECTING BOTH FOOTER LOGS AT THE ORIENTATION NOTED IN PLAN VIEW. THE UPSTREAM
ROOTWAD SHALL NOT PROJECT INTO THE CHANNEL AND SHALL BE FLUSH WITH THE FINISHED BANK LINE. THE DOWNSTREAM ROOTWAD SHALL PROJECT
NO GREATER THAN 1 - 3 FT. BEYOND THE FINISHED BANK LINE.

4. BACKFILL TRENCH WITH STOCKPILED MATERIAL UP TO THE TOP OF THE ROOTWAD LOGS. BACKFILL SHALL BE BUCKET COMPACTED.

5. INSTALL BRUSH AND LIMBS (CATEGORY 3 WOOD) AT APPROXIMATE 45°* ANGLE TO ROOTWAD STEMS. BRUSH AND LIMBS SHALL PROJECT NO GREATER
THAN 3 FT BEYOND THE FINISHED BANK LINE.

6. INSTALL ONE ROOTWAD LOG (CATEGORY 1 WOOD) ON TOP OF THE BRUSH AND LIMBS AT THE ORIENTATION NOTED IN PLAN VIEW. THE TOP OF THE
ROOTWAD STEMS SHALL SIT AT OR BELOW BASEFLOW ELEVATION. THE UPSTREAM ROOTWAD SHALL NOT PROJECT INTO THE CHANNEL AND SHALL BE
FLUSH WITH THE FINISHED BANK LINE. THE DOWNSTREAM ROOTWAD SHALL PROJECT NO GREATER THAN 3 FT. BEYOND THE FINISHED BANK LINE.

7. INSTALL BRUSH AND LIMBS (CATEGORY 3 WOOD) UP TO TOP OF BANK AT APPROXIMATE 45° ANGLE TO ROOTWAD STEMS. BRUSH AND LIMBS SHALL
PROJECT NO GREATER THAN 3 FT BEYOND THE FINISHED BANK LINE.

8. PLACE TWO WILLOW BUNDLES INTERWOVEN INTO WOOD MATRIX AS SHOWN IN THE PLAN VIEW. WILLOW BUNDLES SHALL BE SET AS TO BE IN CONTACT
WITH LOW FLOW WATER SURFACE ELEVATION.

9. BACKFILL STRUCTURE WITH STOCKPILED MATERIAL UP TO THE TOP OF BANK LINE ELEVATION. BACKFILL SHALL BE BUCKET COMPACTED.

10. INSTALL TWO DEFLECTOR LOGS (CATEGORY 2 WOOD) AT APPROXIMATE 45° ANGLE TO ROOTWAD STEMS. TOP OF DEFLECTOR LOGS CAN BE UPTO 0.5 FT
ABOVE TOP OF BANK ELEVATION AND SHALL PROJECT NO GREATER THAN 3 FT. BEYOND THE FINISHED BANK LINE. EXPOSED ENDS OF FOOTER LOGS
SHALL BE BROKEN/ROUGHENED SO AS TO APPEAR NATURAL. SAWED ENDS OF FOOTER LOGS SHALL NOT BE EXPOSED.

11 PLACE AND BUCKET COMPACT STOCKPILED MATERIAL TO THE FINISHED BANK LINE. NO AREAS BEHIND THE FINISHED BANKLINE ARE TO BE LEFT BELOW
FINISHED GRADE.

ENVIRONMENTAL CONSULTANTS

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

311 SW Jefferson Avenue

Whitefish, MT 59937

236 Wisconsin Avenue
tel.406.862.4927
fax.406.862.4963

(. J

MATERIAL SCHEDULE
(PER STRUCTURE)
4 MEM DIA  QUANTTY)
@ CATEGORY 1 WOOD | 10"-14" 5
@) | carecorv2woop | 6°-12° 4
@) | carecorvawoon | <2 10
((®) | wiowsunpies [025-1° .

J

DEFLECTOR LOGS
(CATEGORY 2 WOOD)

A T N

SUBGRADE S

EXCAVATION LIMITS 7 N, s

——— . ——_ S— —_

BRUSH AND LIMBS ROOTWAD LO
(CATEGORY 3 WOOD) (CATEGORY 1 WOOD)

1

L STRUCTURE
DEPTH = 5'

==

<8
e

VFOO;ISR)LOG LARGE WOOD STRUCTURE_
(CATEGORY 2 WOOD) SECTION VIEW NS

LARGE WOOD
STRUCTURE DETAIL
UPPER O'BRIEN CREEK

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB
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NOTES ON LARGE WOOD AGGREGATE INSTALLATION
1. PLACE KEY PIECES (MINIMUM OF 2 KEY PIECES) PARALLEL TO FLOW WITH ROOT FAN POINTED
IF NO STABILIZING STRUCTURE IS PRESENT, A MINIMUM OF 3 KEY PIECES ARE NECESSARY. KEY
PIECES WILL BE SET FLUSH WITH THE STREAMBED TO THE EXTENT POSSIBLE BY MINIMALLY

TREES, BOULDERS, ESTABLISHED LWD OR OTHER KEY PIECES. ANCHOR KEY PIECES BY PLACING
EXCAVATING AROUND THE ROOT FAN SO THAT THE STEM IS IN CONTACT WITH THE BED.

KEY PIECES UPSTREAM OF THE ESTABLISHED ANCHORING STRUCTURE.
10 HABITAT/DEFLECTOR PIECES TO AUGMENT THE KEY PIECES. TOTAL PIECES OF WOOD PER

DEFLECTOR PIECES TO INCREASE HYDRAULIC INFLUENCE AND ANCHOR TO KEY PIECES AND

UPSTREAM AND STEM POINTED DOWNSTREAM. ANCHOR KEY PIECES TO EXISTING MATURE
EXISTING ANCHORING STRUCTURES.

3. AUGMENT KEY PIECES WITH ADDITIONAL HABITAT/DEFLECTOR PIECES. PLACE HABITAT/
4. AGGREGATES WILL BE COMPRISED OF APPROXIMATELY 4 TO 5 KEY PIECES AND A MINIMUM OF

2

Vs

ARRAY WILL VARY ACCORDING TO SITE CONDITIONS, AVAILABLE ON-SITE LWD, AND LWD

IMPORTATION LIMITATIONS (E.G., CANOPY DENSITY, FLOODPLAIN WIDTH).

YES

OPTIONAL
EXAMPLE LARGE WOOD AGGREGATE

10

12'
6'

MIN. STEM LENGTH QUANTITY ROOTWAD?

DIA.

6"-12"

—=— FLOW

FAN AS NEEDED

ITEM
CATEGORY 1 WOOD | 10"-14"

CATEGORY 2 WOOD

MATERIAL SCHEDULE (PER STRUCTURE)

\ EXCAVATE AROUND ROOT

NTS

NTS

WATER
SURFACE

BANKFULL

HABITAT/DEFLECTOR LOGS

-

5. LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL
DRAWING FOR CLARITY.
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CHANNEL-SPANNING LOG ARRAY

PLAN VIEW NTS

r LEGEND \

STANDING MATURE TREE, BOULDER,
OR STABLE LWD

KEY PIECE LOG (CATEGORY 1 WOOD)

HABITAT/DEFLECTOR PIECE LOG
(CATEGORY 2 WOOD)

NOTES ON CHANNEL-SPANNING LOG ARRAY INSTALLATION

p
1. PLACE KEY PIECE(S) PERPENDICULAR TO FLOW AND ANCHOR TO EXISTING MATURE TREES, BOULDERS,
ESTABLISHED LWD OR OTHER KEY PIECES. ANCHOR KEY PIECES BY PLACING KEY PIECES UPSTREAM OF THE
ESTABLISHED STABLE STRUCTURE. IF NO STABILIZING STRUCTURE IS PRESENT, SPANNING LOG TAPERED END MAY
BE ANCHORED INTO THE BANK BY EXCAVATING THE STREAMBANK, PLACING THE LOG, AND BACKFILLING WITH THE
EXCAVATED MATERIAL. STABLE ARRAY ANCHORING WILL BE THE PRERRED METHOD OF ARRAY ANCHORING.

2. AUGMENT KEY PIECE(S) WITH ADDITONAL HABITAT/DEFLECTOR PIECES. PLACE HABITAT/DEFLECTOR PIECES TO
INCREASE HYDRAULIC INFLUENCE AND ANCHOR TO KEY PIECES AND EXISTING ANCHORING STRUCTURES.

3. BRUSH AND CONIFER BOUGHS MAY BE INTEGRATED INTO ARRAY TO REDUCE PERMEABILITY. WEAVE AND STACK
BRUSH OF VARYING LENGTHS INTO THE ARRAY, PERPEDICULAR TO FLOW. ARRAY PERMEABILITY IS UP TO THE
DISCRETION OF THE CONSTRUCTION MANAGER.

4. PLACE CHANNEL-SPANNING LOG ARRAYS WHERE THE CHANNEL IS MORE CONFINED TO ENSURE THAT CHANNEL-
SPANNING LOG EXTENDS ACROSS THE ENTIRE CHANNEL.

5. CHANNEL-SPANNING LOGS MAY BE PLACED AT VARIOUS ELEVATIONS AND ANGLES RELATIVE TO THE CHANNEL BED.
ARRAY PLACEMENT IS UP TO THE DISCRETION OF THE CONSTRUCTION MANAGER.

6. TOTAL NUMBER OF KEY PIECES AND HABITAT/DEFLECTOR PIECES WILL VARY PER ARRAY ACCORDING TO SITE
CONDITIONS AND IS UP TO THE DISCRETION OF THE CONSTRUCTION MANAGER.

7. LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL DRAWING FOR
CLARITY.

SWCA

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

ENVIRONMENTAL CONSULTANTS
311 SW Jefferson Avenue

Whitefish, MT 59937

236 Wisconsin Avenue
tel.406.862.4927
fax.406.862.4963

MATERIAL SCHEDULE (PER STRUCTURE)

ITEM DIA. MIN. STEM LENGTH QUANTITY ROOTWAD?
CATEGORY 1 WOOD | 10"- 14" 16' 2 YES
CATEGORY 2WO0OOD | 6"-12" 6' 6-8 OPTIONAL

HABITAT/DEFLECTOR LOGS

BANKFULL
WATER
SURFACE
Av4

CHANNEL-SPANNING LOG ARRAY
SECTION VIEW NTS

EXAMPLE CHANNEL-SPANNING LOG ARRAY

CHANNEL-SPANNING
LOG ARRAY DETAIL
UPPER O'BRIEN CREEK

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB

PROJECT NUMBER
103361-000-CRB

DRAWING NUMBER

1.7

SHEET 26 OF 34



file:C:/Users/Dave.Busby/OneDrive

VCS8'8GLTYG X8} £9617'C98°901 x84
0C6C8ELTYS 19} L261°C98°90 19}
€EEL6 HO ‘sllleao) L€66G LIN ‘UsioNUM
SNUBAY UOSIaYRI MS TTE 9NUBAY UISUOISIM 9EC

SINVITNSNOD TVINIWNOJYIANIT

YOMS

Y334 N3149.0 43ddNn

4 —<l—lm D m— m m m o Wr N9IS3d TYNId 840 |9C€T-€0| €
>D o O; m G m <|— m>— mm<& WIr | N9IS3A AYYNINIIEYd | 80 | ¥CST-C0| €

Wr | N9ISIA AYYNIWITIYd | 890 | ¥STOCO| T
MHO NOILdI™OS3a Ag| 3lva |ON

PROJECT NUMBER
103361-000-CRB
DRAWING NUMBER
SHEET 27 OF 34

~N

NOTES ON PASSIVE LARGE WOODY DEBRIS (LWD) INSTALLATION

1. KEY PIECES MAY BE PLACED AT VARIOUS ANGLES RELATIVE TO FLOW TO MAXIMIZE HYDRAULIC INFLUENCE. WHERE
ESTABLISHED ANCHORING STRUCTURE. IF NO STABILIZING STRUCTURE IS PRESENT, KEY PIECES MAY BE PLACED AS

STABILIZING STRUCTURES ARE PRESENT, ANCHOR KEY PIECES TO EXISTING MATURE TREES, BOULDERS,
ESTABLISHED LWD OR OTHER KEY PIECES. ANCHOR KEY PIECES BY PLACING KEY PIECES UPSTREAM OF THE
DIRECTED BY THE CONSTRUCTION MANAGER.

INCREASE HYDRAULIC INFLUENCE AND ANCHOR TO KEY PIECES AND EXISTING ANCHORING STRUCTURES.

2. AUGMENT KEY PIECE(S) WITH ADDITONAL HABITAT/DEFLECTOR PIECES. PLACE HABITAT/DEFLECTOR PIECES TO
3. LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL DRAWING FOR

EXAMPLE PASSIVE LARGE WOODY DEBRIS PLACEMENT.
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S s — — s — — INSTALL VEGETATED BRUSH TRENCHES AT RATE OF 5 WILLOW
O i e el S v’ CUTTINGS/LF AT THE DIRECTION OF THE CONSTRUCTION MANAGER

(SEE SHEET 7.4) GENERAL NOTES

1. CONSTRUCTION OF FLOODPLAIN TREATMENT WILL OCCUR AFTER CONSTRUCTION OF THE CHANNEL
STREAMBED, INSTALLATION OF LARGE WOOD STRUCTURE BANK TREATMENT, INSTALLATION OF
VEGETATED WOOD MATRIX BANK TREATMENT.

. 2. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY THE CONSTRUCTION MANAGER.

RS iz W g ' NOTES ON FLOODPLAIN ROUGHNESS INSTALLATION
by ":‘—H‘.-:"“'“—_]-‘_‘K "\\?’\ '.' (:LOONTRACTORSHALLDEVI-lOPMICROTOPOGRAPHYANDPLACEWOODYMATERIALlNTHE A

. - 4 . s
‘ 5 2 o W g SR ST R B S CONSTRUCTED FLOODPLAIN.
A e A = T A et o L P L SR
) < ~‘;_ \‘ F o Tl - s A ‘-:" il 2 INSTALL VEGETATED BRUSH TRENCHES ACROSS THE FLOODPLAIN PER THE DIRECTION OF THE PROJECT
e TR s nEI e 2 2 ; MANAGER AND SHEET 7.4. BACKFILL TRENCH TO FLOODPLAIN GRADE AND COMPACT TO REMOVE ANY
. -

o

o 7 AIR VOIDS.

3. TRANSPORT CATEGORY 4, AND CATEGORY 3 WOOD FROM FROM DESIGNATED STOCKPILE AREAS. PLACE
CATEGORY 4 WOOD AT A RATE OF 35 PIECES PER ACRE AND SPACED AT AN AVERAGE DISTANCE OF 20
FEET FROM OTHER CATEGORY 4 WOOD. PLACE CATEGORY 3 WOOD SO IT COVERS 25 PERCENT OF THE
FLOODPLAIN SURFACE (APPROXIMATELY 250 PIECES PER ACRE).

4.BURY CATEGORY 4 WOOD WITHIN THE FLOODPLAIN SURFACE, WITH ONE HALF OF THE LENGTH BURIED
TO A DEPTH OF 2-FT., AND ONE HALF EXPOSED A MAXIMUM OF 2-FT ABOVE FINISHED GRADE AS SHOWN
ON DRAWING. PLACE CATEGORY 3 WOOD ON THE SURFACE. CATEGORY 3 WOOD DOES NOT NEED TO BE
BURIED.

5. CONSTRUCT LOW AND HIGH FEATURES (RIDGES AND FURROWS) AS SHOWN ON THE DRAWINGS.
MAXIMUM HEIGHT OF RIDGES AND DEPTH OF FURROWS SHALL BE NO GREATER THAN 0.5-FT. RELATIVE
TO FINISHED FLOODPLAIN SURFACE.

: el
) MICROTOPOGRAPHY AND FLOODPLAIN WOOD PLACEMENT
3D VIEW BT
SMALL LOG PLACEMENT SMALL LOG PLACEMENT
MATERIAL SCHEDULE (PER ACRE)
( MEM DIA. LENGTH QUANTITY UNIT
@ CATEGORY 4 WOOD 2.4 | 1012 | 35 EA
@ CATEGORY 3 WOOD <" 10'-12' 25 | % COVER™
\@ VEGETATED BRUSH TRENCH SEESHEET 7.4 )

~ DESIGN FLOODPLAIN SURFAC

*APPROXIMATELY 250 PIECES/ACRE

STREAMBANK TREATMENTS

) FLOODPLAIN ROUGHNESS DETAIL
TYPICAL CROSS SECTION = g

L) ot 4 0
EXAMPLE OF CONSTRUCTED FLOODPLAIN ROUGHNESS

EXAMPLE OF CONSTRUCTED FLOODPLAIN SWALE
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NATIVE
FLOODPLAIN
BACKFILL

CHANNEL STREAMBED ALLUVIUM |
AND FRAMEWORK INSTALLATION

3D VIEW
EXISTING
/ GRADE

1" - 61

FINISHED

GRADE

CHANNEL STREAMBED ALLUVIUM
AND FRAMEWORK INSTALLATION

SECTION VIEW 1"=5

BANKFULL WATER
SURFACE

L CHANNEL —-
- STREAMBED .
" ALLUVIUM 2

p .

NATIVE FLOODPLAIN BACKFILL

BANKFULL WATER SURFACE

NOTES ON CONSTRUCTED CHANNEL STREAMBED INSTALLATION

. CONSTRUCTION OF THE CHANNEL STREAMBED WILL OCCUR AFTER THE CHANNEL SUBGRADE IS

PREPARED.

. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY THE CONSTRUCTION

MANAGER.

. CONTRACTOR SHALL MARK THE UPSTREAM AND DOWNSTREAM EXTENTS OF THE LOCATIONS OF

THE CONSTRUCTED CHANNEL STREAMBED STRUCTURES.

. PRIOR TO CONSTRUCTION OF THE CHANNEL STREAMBED, CONSTRUCTION MANAGER SHALL

VERIFY CHANNEL SUBGRADE ELEVATIONS. CHANNEL SUBGRADE SERVES AS THE FOUNDATION
FOR THE CONSTRUCTED CHANNEL STREAMBED.

. CONTRACTOR SHALL STOCKPILE CHANNEL ALLUVIUM PER SPECIFICATIONS NOTED ON THE

DRAWING.

SWCA

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

ENVIRONMENTAL CONSULTANTS
311 SW Jefferson Avenue

Whitefish, MT 59937

tel.406.862.4927

236 Wisconsin Avenue
fax.406.862.4963

12" LIFT OF COMPACTED
CHANNEL ALLUVIUM

BASEFLOW WATER
SURFACE

f A

TYPICAL CONSTRUCTED STREAMBED THROUGH A RIFFLE FEATURE

STREAMBED
ALLUVIUM GRADATION
& REPRESENTATIVE )
SIZE (INCHES)  PERCENT PASSING SIZE CLASS
10 95 D100
8 90-95 D95
5 8590 D84
3 65 -85 D65
2 50 - 65 D50
1 30-50 D35
0.5 10-30 D15
\___FINES 010 J
MATERIAL SCHEDULE
(PER LINEAR FOOT)
ITEM DIA. QUANTITY )
\(® | CHANNEL STREAMBED ALLUVIUM | 10"MINUS |  0.35CY )

CONSTRUCTED CHANNEL
STREAMBED DETAIL
UPPER O'BRIEN CREEK

CHK

M
M

M

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB

PROJECT NUMBER
103361-000-CRB
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CUT SLOPE
CLEARING “\“

OUTER LIMITS

MINIMUM TOTAL
CLEARING WIDTH 30'

LIMITS OF EXCAVATION,
EMBANKMENT, OR
SHAPING AND FINISHING

5

— e

7' MIN 7' MIN |

— =l .

: i
3% l |//

CUT SLOPE oo , i

| i

Lo I

1V:1.6H == =0T =] =

FILL SLOPE
LIMITS OF EXCAVATION,
EMBANKMENT, OR
SHAPING AND FINISHING
NEW ROAD CONSTRUCTION
NTS
SECTION VIEW
5
5
2

ROADSIDE CLEARING
OQUTER LIMITS

3%

“~— ROADSIDE CLEARING
OUTER LIMITS

ROADSIDE CLEARING AND ROAD RECONDITIONING

SECTION VIEW NTS

FILL SLOPE
CLEARING
OUTER LIMITS

NOTES ON COMPACTION METHOD

p
1. ADJUST THE MOISTURE CONTENT OF THE MATERIAL TO A MOISTURE CONTENT SUITABLE FOR
COMPACTION.
2. FILL THE INTERSTICES AROUND THE ROCK WITH EARTH OR OTHER FINE MATERIAL AS PRACTICAL.
3. OPERATE HAULING AND SPREADING EQUIPMENT UNIFORMLY OVER THE FULL WIDTH OF EACH
LAYER UNTIL THERE IS NO VISIBLE EVIDENCE OF FURTHER CONSOLIDATION. MAKE AT LEAST
THREE COMPLETE PASSES.

NOTES ON CLEARING FOR NEW ROAD CONSTRUCTION

1. CLEAR VEGETATION INSIDE THE CLEARING LIMITS. GRUB STUMPS INSIDE THE LIMITS OF
EXCAVATION.

2. RETAIN LARGE TREES WITH ROOTWADS ATTACHED AS DIRECTED FOR STREAM TREATMENTS.

3. IF VEGETATION IS NOT NEEDED FOR STREAM TREATMENTS OR SLASH, DECK MERCHANTABLE
TREES ALONG THE ROAD, PILE SLASH, TOPS, AND SUB-MERCHANTABLE TREES IN NEAT PILES FOR
FUTURE BURNING, AND BURY STUMPS.

Usba (18
Tl

MODIFIED FROM US FOREST SERVICE

SWCA

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

ENVIRONMENTAL CONSULTANTS
311 SW Jefferson Avenue

Whitefish, MT 59937

tel.406.862.4927

236 Wisconsin Avenue
fax.406.862.4963

ROAD CLEARING AND
CONSTRUCTION DETAIL
UPPER O'BRIEN CREEK

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB

PROJECT NUMBER
103361-000-CRB

DRAWING NUMBER

8.0
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____—— EDGE OF ROADWAY 2 5883
R
- 2 s00
D =33
ZI
g 38
TOTAL ROADWAY WIDTH O 4
) e et &1
<
z
B, TYPICAL SECTION il S 5
LT TSN ROAD WIDTH z 23
_r = e o 5258
280X
Zz 28g¢

s
FILL SLOPE CURVE WIDENING 7%,

NOT TO SCALE " %&, :I
w 9
" CURVE WIDEN () o
AS SPECIFIED - (&)

ROPY <FILL-IN>'

19‘,’1‘.—-" UNLESS OTHERWISE SPECIFIED L E
[
¢ Q &
3% ; o
— W W
> 2
o
Q\ m :

- < CENTERLINE - =)

CURVE TYPICAL SECTION (&)

WIDEN ROADWAY WIDTH
TAPER
(TYP)
NOTES:
TOTAL ROADWAY WIDTH 1. ADD HORIZONTAL CURVE WIDENING TO THE INSIDE OF CURVES.

WIDENING APPLIES TO THE ROADWAY THROUGH THE ENTIRE CURVE
FROM PC TO PT.

CuT SLOPEN?TLT{)I;\’CXEE WIDENING Curve Widening (CW)* for Log Truck with a 20 ft Tractor, < <
10 ft Stringer, and 30 ft Bunk-to-bunk N Enl Ink
8.0 E E
JHHE
(%2}
(/ — 50 ft Radius E E E a
SHHE
6.0 ’/ e 60 ft Radlius g § § g
3 // e 70 ft Radliss &g
Curve Widening Taper Lengths © / 1 =80 ft Radius ~RIAE
Radius (in feet) Taper Length (in feet) § 4.0 %ﬂf 1 S NRE
<70 60 § o 100 ft Radius E MEIE
70-85 50 ‘z’ s 125 ft Radius e gl g. g
3 150 ft Radius S| m|a|m
86-100 40 20 e = PR =
y— adivs PROJECT NUMBER
>100 30 e 250 ft R3S 103361-000-CRB
- e 300 ft Rodius DRAWING NUMBER
0 20 40 60 80 100 120 140 160 180 ~— “0ftRedus QSDA
Central Angle (Delta) in Degrees —‘ 8 . 1
J

*Add curve widening (CW) to lane width. SOURCE: US FOREST SERVICE SHEET 31 OF 34
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SEED AND SCATTER SLASH
ON DISTURBED AREA

FINISHED GROUND

TYPICAL ROAD
SECTION

N
PLACE EXCAVATED MATERIAL /
AND CONTOUR TO MATCH ADJACENT
ORIGINAL GROUND SLOPES
SCARIFY 12" - 18"

EXISTING FILL MATERIAL
TO BE EXCAVATED AND
USED FOR RECONTOURING

ROAD DECOMMISSIONING
SECTION VIEW NTS

NOTES ON ROAD DECOMMISSIONING

1. DO NOT PLACE EXCAVATED MATERIAL AGAINST THE CUT SLOPE WHERE THERE IS EVIDENCE OF

WET SEEPS OR SPRINGS.

2. ADD LOGS, CLUMP TRANSPLANTS, AND SOD MATS ON RECONTOURED ROAD AREAS AT GUIDANCE

OF USFS OR CLIENT REPRESENTATIVE.

UsDA (18
Tl

MODIFIED FROM US FOREST SERVICE

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

ENVIRONMENTAL CONSULTANTS
311 SW Jefferson Avenue

Whitefish, MT 59937

tel.406.862.4927

236 Wisconsin Avenue
fax.406.862.4963

1 ROAD DECOMMISSIONING DETAIL SWCA
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BULK BAG FILL GRADATION

EXAMPLE OF BULK BAGS

BULK
PERCENTAGE

AVERAGE
PARTICLE
SIZE (INCHES)

20

11/2

30

3/4

30

1/2

20

3/8

NOTE:
CONTRACTOR RESPONSIBLE FOR COFFER
DAM AND BULK BAG COFFER DAM HEIGHT

AND WIDTH DESIGN MINIMUM FREEBOARD

HEIGHT OF 2 FEET.

BULK BAG COFFER DAM
EXPECTED WATER SURFACE AT
BASE FLOW DURATION.
SR

Ul sty
SR

COFFER DAM

IMPOUNDMENT WATER

GENERAL NOTES: \ EXISTING GROUND

WORK AREA TO BE ISOLATED USING COFFERDAMS CONSTRUCTED WITH BULK BAGS, SAND BAGS, OR APPROVED ALTERNATIVE. BULK BAGS ARE ALSO CALLED FLEXIBLE INTERMEDIATE
BULK CONTAINERS (FIBC) THAT CAN BE CUSTOM MADE FROM VARIOUS FABRIC. THE FOLLOWING REQUIREMENTS ARE NECESSARY FOR THE RIVER ENVIRONMENT:

2. LARGE BULK BAGS SHALL BE CONSTRUCTED OF 8 oz WOVEN FABRIC, 1200 HOUR UV RESISTANT WITH SEWN LIFTING LOOPS. FILL MATERIAL SHALL BE COMPRISED OF SPAWNING
GRAVEL AND MEET THE GRADATION SHOWN IN FILL GRADATION TABLE. THE BAGS ARE APPROXIMATELY 6' WIDE x 6' LONG x 4' HIGH WHEN FILLED.

3. SMALL BULK BAGS SHALL BE CONSTRUCTED OF 8 oz WOVEN FABRIC, 1200 HOUR UV RESISTANT WITH SEWN LIFTING LOOPS. FILL MATERIAL SHALL BE COMPRISED OF SPAWNING
GRAVEL AND MEET THE GRADATION GIVEN BY THE CITY OF BOISE SPECIFICATIONS (SHOWN BELOW). THE BAGS ARE APPROXIMATELY 3' WIDE x 3' LONG x 2.5' HIGH WHEN FILLED.

4. BULK BAGS SHALL BE CAREFULLY PLACED TO ENSURE NO TEARING OR CUTTING OF THE BAGS OCCURS.

5. BULK BAGS SHALL BE PLACED USING A HYDRAULIC CRANE OR TRACKHOE USING LIFTING BARS AND STEEL CABLES TO EQUALIZE LOAD ON LIFTING LOOPS.

1 BULK BAG INSTALLATION BMP'S SHALL BE INSTALLED AT THE
DETAIL NTS DIRECTION OF THE CONSTRUCTION MANAGER

ENVIRONMENTAL CONSULTANTS

tel.541.738.2920
fax.541.758.8524

Corvallis, OR 97333

311 SW Jefferson Avenue

Whitefish, MT 59937

236 Wisconsin Avenue
tel.406.862.4927
fax.406.862.4963

DESIGN CHANNEL WORK AREA
ISOLATED FROM FLOWING WATER

LINE COFFER DAM WITH

CLEARWATER BYPASS POLYETHYLENE SHEETING
CHANNEL TO PREVENT SEEPING
DESIGN CHANNEL WORK AREA
ISOLATED FROM FLOWING WATER CLEARWATER BYPASS

CHANNEL

COFFER DAM

CONSTRUCT COFFER
DAM WITH EXCAVATED

CHANNEL MATERIAL 6\)?:(
N\
,oi‘ EXCAVATE
TEMPORARY BYPASS
CHANNNEL

SECTION XS-1

1 TEMPORARY COFFER DAM WITH BYPASS CHANNEL
DETAIL NTS

BMP'S SHALL BE INSTALLED AT THE
DIRECTION OF THE CONSTRUCTION MANAGER

BMP DETAIL
UPPER O'BRIEN CREEK

CHK

M

Ji
Ji

DESCRIPTION

FINAL DESIGN

BY

DATE

NO.

1 | 02-01-24 | DB | PRELIMINARY DESIGN
2 | 02-15-24 | DB | PRELIMINARY DESIGN

3 | 03-13-26| DB
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