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O'BRIEN CREEKFLOW

SITE 18

Ü
PLAN VIEW

00 4040 80802020 FEETFEET

LIDAR: MT STATEWIDE 2021.

O'BRIEN CREEK ROAD

SITE 19

&

PROPOSED ROAD
CENTERLINE (SEE DWG. 5.10)

&

INSTALL LARGE WOOD AGGREGATES AT
TOE OF ERODING ROAD PRISM; LOWER

BANK ANGLE BY CUTTING INTO ROAD FILL

LEGEND

EXISTING BANK EROSION

LARGE WOOD AGGREGATE

CONSTRUCTED ROAD CENTERLINE

103361-000-CRB

&

END PROJECT REACH
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&

CONSTRUCT INSET FLOODPLAIN,
DAYLIGHT TO TOP OF TERRACE,

INTEGRATE STREAMBANK TREATMENTS&

CUT SLOPE

&

REMOVE AND DISPOSE
OF EXISTING GATE

&

PROPOSED TURNAROUND
(SEE DWG. 8.3)

&

NEW GATE (TO BE
FURBISHED BY USFS)

&

PLACE BARRIER ROCKS/BOULDERS AS
DIRECTED BY USFS OR CLIENT REPRESENTATIVE

BARRIER ROCKS/BOULDERS

INSET FLOODPLAIN

LARGE WOOD STRUCTURE

VEGETATED WOOD MATRIX
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SELECTIVELY GRADE
EXISTING SWALE TO DIVERT

FLOW TO WETLAND

TRAIL

&

SELECTIVELY GRADE TOPOGRAPHICALLY LOW AREA
TO ENCOURAGE PONDING AND SHALLOW EMERGENT

WETLAND DEVELOPMENT, SEE NOTE 3

&

O'BRIEN CREEK

FLOW

O'BRIEN CREEK ROAD

&

RAISE ROAD BED 1',
SEE NOTE 1

Ü
PLAN VIEW

00 3030 60601515 FEETFEET

LIDAR: MT STATEWIDE 2021.

LEGEND

WETLAND EXCAVATION

ROAD RECONTOURING

BERM REMOVAL

103361-000-CRB

&

GRADE BERMS TO MATCH
ADJACENT TOPOGRAPHY,
USE MATERIAL TO PLUG

TRIBUTARY CHANNEL

&

EXCESS EXCAVATION MATERIAL
REPOSITORY, SEE NOTE 2
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ELEVATION RELATIVE TO GEOMORPHIC GRADE LINE (FEET)*

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

NOTES ON SITE 6.5
1.

2.

3.

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.

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.

EXCAVATE WETLAND AREA TO AVERAGE DEPTH OF 1-2 FEET BELOW GEOMORPHIC GRADE LINE,
INCORPORATING SPATIAL VARIABILITY.
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CHANNEL REALIGNMENT
SECTION A-A' NTS

3864

3866

3868

3870

3872

3874

3876

3878

3880

3882

3884

0 10 20 30 40 50 60 70 80

EL
EV

AT
IO

N
 (F

EE
T)

STATION (FEET) A'A

&

INSET FLOODPLAIN
≥10' WIDE

& FILL SLOPE ≤2:1

&

CONSTRUCTED
POOL&

VEGETATED
WOOD MATRIX

&

EXISTING ALIGNMENT

&

DESIGN ALIGNMENT

LEGEND

BANK EROSION

INSET FLOODPLAIN

FILL SLOPE

LARGE WOOD STRUCTURE

VEGETATED WOOD MATRIX

Ü
PLAN VIEW

00 2020 40401010 FEETFEET

NOTES ON CHANNEL REALIGNMENT

1.

2.

3.

4.

CHANNEL REALIGNMENT TREATMENT TO BE IMPLEMENTED AT SITE 3 AND SITE 14.

LOCATION OF CONSTRUCTED CHANNEL AND BED UNIT TRANSITIONS WILL BE STAKED BY
CONSTRUCTION MANAGER.

MATERIAL USED FOR STREAMBANK TREATMENTS AND SLOPE FILL MAY BE SOURCED FROM BERM
REMOVAL, WETLAND EXCAVATION, INSET FLOODPLAIN EXCAVATION, AND/OR EXCAVATION
ASSOCIATED WITH ROAD REALIGNMENT AND RECONTOURING. MATERIAL TO BE INSPECTED AND
APPROVED BY USFS OR CLIENT REPRESENTATIVE PRIOR TO IMPLEMENTATION.

SEED ALL DISTURBED AREAS FOLLOWING CONSTRUCTION.
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BANK EROSION

INSET FLOODPLAIN

CUT SLOPE

LARGE WOOD STRUCTURE

VEGETATED WOOD MATRIX

&

INSET FLOODPLAIN
≥10' WIDE

&
CUT SLOPE ≤2:1

&

VEGETATED WOOD
MATRIX

INSET FLOODPLAIN
SECTION A-A' NTS

TY
P

IC
A

L 
IN

S
ET

FL
O
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D

P
LA

IN
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ET
A

IL

NOTES ON INSET FLOODPLAIN CONSTRUCTION

1.

2.

3.

INSET FLOODPLAIN TREATMENT TO BE IMPLEMENTED AT SITES 5, 10, 11, 12, 18, AND 19.

MATERIAL USED FOR STREAMBANK TREATMENTS MAY BE SOURCED FROM BERM REMOVAL,
WETLAND EXCAVATION, INSET FLOODPLAIN EXCAVATION, AND/OR EXCAVATION ASSOCIATED WITH
ROAD REALIGNMENT AND RECONTOURING. MATERIAL  TO BE INSPECTED AND APPROVED BY
USFS OR CLIENT REPRESENTATIVE PRIOR TO IMPLEMENTATION.

SEED ALL DISTURBED AREAS FOLLOWING CONSTRUCTION.
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LEGEND
STANDING MATURE TREE, BOULDER,
OR STABLE LWD

KEY PIECE LOG (CATEGORY 1 WOOD)

HABITAT/DEFLECTOR PIECE LOG
(CATEGORY 2 WOOD)

FLOW

&

ITEM DIA. MIN. STEM LENGTH QUANTITY ROOTWAD?

CATEGORY 1 WOOD 10" - 14" 12' 4 YES

CATEGORY 2 WOOD 6" - 12" 6' 10 OPTIONAL

MATERIAL SCHEDULE (PER STRUCTURE)

BED

BANK

FLOW&

KEY PIECE PLACEMENT
PROFILE VIEW NTS

&

EXCAVATE AROUND ROOT
FAN AS NEEDED

&

STEM FLUSH WITH BED

LARGE WOOD AGGREGATE
SECTION VIEW NTS

&

HABITAT/DEFLECTOR LOGS

BANKFULL
WATER

SURFACE

LARGE WOOD AGGREGATE
PLAN VIEW NTS

EXAMPLE LARGE WOOD AGGREGATE

JM
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NOTES ON LARGE WOOD AGGREGATE INSTALLATION

1.

2.

3.

4.

5.

PLACE KEY PIECES (MINIMUM OF 2 KEY PIECES) PARALLEL TO FLOW WITH ROOT FAN POINTED
UPSTREAM AND STEM POINTED DOWNSTREAM. ANCHOR KEY PIECES TO EXISTING MATURE
TREES, BOULDERS, ESTABLISHED LWD OR OTHER KEY PIECES. ANCHOR KEY PIECES BY PLACING
KEY PIECES UPSTREAM OF THE ESTABLISHED ANCHORING STRUCTURE.

 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
EXCAVATING AROUND THE ROOT FAN SO THAT THE STEM IS IN CONTACT WITH THE BED.

AUGMENT KEY PIECES WITH ADDITIONAL HABITAT/DEFLECTOR PIECES. PLACE HABITAT/
DEFLECTOR PIECES TO INCREASE HYDRAULIC INFLUENCE AND ANCHOR TO KEY PIECES AND
EXISTING ANCHORING STRUCTURES.

AGGREGATES WILL BE COMPRISED OF APPROXIMATELY 4 TO 5 KEY PIECES AND A MINIMUM OF
10 HABITAT/DEFLECTOR PIECES TO AUGMENT THE KEY PIECES. TOTAL PIECES OF WOOD PER
ARRAY WILL VARY ACCORDING TO SITE CONDITIONS, AVAILABLE ON-SITE LWD, AND LWD
IMPORTATION LIMITATIONS (E.G., CANOPY DENSITY, FLOODPLAIN WIDTH).

LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL
DRAWING FOR CLARITY.
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LEGEND
STANDING MATURE TREE, BOULDER,
OR STABLE LWD

KEY PIECE LOG (CATEGORY 1 WOOD)

HABITAT/DEFLECTOR PIECE LOG
(CATEGORY 2 WOOD)

FLOW

&

MATERIAL SCHEDULE (PER STRUCTURE)

CHANNEL-SPANNING LOG ARRAY
PLAN VIEW

NTS

CHANNEL-SPANNING LOG ARRAY
SECTION VIEW

NTS

&

HABITAT/DEFLECTOR LOGS

BANKFULL
WATER

SURFACE

EXAMPLE CHANNEL-SPANNING LOG ARRAY

JM
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ITEM DIA. MIN. STEM LENGTH QUANTITY ROOTWAD?

CATEGORY 1 WOOD 10" - 14" 16' 2 YES

CATEGORY 2 WOOD 6" - 12" 6' 6 - 8 OPTIONAL

2
D
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4
JM

NOTES ON CHANNEL-SPANNING LOG ARRAY INSTALLATION

1.

2.

3.

4.

5.

6.

7.

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.

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.

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.

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

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.

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.

LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL DRAWING FOR
CLARITY.
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KEY PIECE LOG (CATEGORY 1 WOOD)

HABITAT/DEFLECTOR PIECE LOG
(CATEGORY 2 WOOD)

FLOW

&

MATERIAL SCHEDULE (PER STRUCTURE)

PASSIVE LWD
PLAN VIEW NTS

BANKFULL
WATER

SURFACE

PASSIVE LWD
SECTION VIEW

NTS

BED

BANK

FLOW&

KEY PIECE PLACEMENT
PROFILE VIEW NTS

EXAMPLE PASSIVE LARGE WOODY DEBRIS PLACEMENT.
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NOTES ON PASSIVE LARGE WOODY DEBRIS (LWD) INSTALLATION

1.

2.

3.

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

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.

LIMBS WILL BE LEFT INTACT ON TREES, ALTHOUGH LIMBS ARE NOT DEPICTED IN THE TYPICAL DRAWING FOR
CLARITY.
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ILITEM DIA. MIN. STEM LENGTH QUANTITY ROOTWAD?

CATEGORY 1 WOOD 10" - 14" 8' 1-2 YES

CATEGORY 2 WOOD 6" - 12" 6' 1-3 OPTIONAL
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NOTES ON CONSTRUCTED CHANNEL STREAMBED INSTALLATION

1.

2.

3.

4.

5.

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.
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NEW ROAD CONSTRUCTION
SECTION VIEW NTS

&

MINIMUM TOTAL
CLEARING WIDTH 30'

&

MINIMUM TOTAL
CLEARING WIDTH 30'

ROADSIDE CLEARING AND ROAD RECONDITIONING
SECTION VIEW NTS
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O
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G
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N
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A

IL

3%

1.

2.
3.

ADJUST THE MOISTURE CONTENT OF THE MATERIAL TO A MOISTURE CONTENT SUITABLE FOR
COMPACTION.
FILL THE INTERSTICES AROUND THE ROCK WITH EARTH OR OTHER FINE MATERIAL AS PRACTICAL.
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.

2.
3.

CLEAR VEGETATION INSIDE THE CLEARING LIMITS. GRUB STUMPS INSIDE THE LIMITS OF
EXCAVATION.
RETAIN LARGE TREES WITH ROOTWADS ATTACHED AS DIRECTED FOR STREAM TREATMENTS.
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.
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*Add curve widening (CW) to lane width.
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NOTES ON ROAD DECOMMISSIONING

1.

2.

DO NOT PLACE EXCAVATED MATERIAL AGAINST THE CUT SLOPE WHERE THERE IS EVIDENCE OF
WET SEEPS OR SPRINGS.

ADD LOGS, CLUMP TRANSPLANTS, AND SOD MATS ON RECONTOURED ROAD AREAS AT GUIDANCE
OF USFS OR CLIENT REPRESENTATIVE.

103361-000-CRB
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SEED AND SCATTER SLASH
ON DISTURBED AREA

ROAD DECOMMISSIONING
SECTION VIEW NTS

&

TYPICAL ROAD
SECTION

&

FINISHED GROUND

&
EXISTING FILL MATERIAL
TO BE EXCAVATED AND

USED FOR RECONTOURING

&

SCARIFY 12" - 18"

&

PLACE EXCAVATED MATERIAL
AND CONTOUR TO MATCH ADJACENT

ORIGINAL GROUND SLOPES
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