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Topics

1. Hand Construction & LW Structures

2. Heavy Equipment Construction and LW
Structures

Helicopter Construction

9/11/2023



Placement of Large Wood for Aquatic Habitat Benefit

Table 6-5. Recommendations for Placement of Large Wood in Streams for Aquatic Habitat Benefits

Stream | Width Large Wood Structure Natural Large Wood

Size (meters) | Functions and Risks Configurations

Small <10 Single or multiple pieces of wood can be effectively Logs most often lie
used to create habitat, stabilize the channel, dissipate | perpendicular or are angled
energy, and store sediment. Logs in small streams downstream to flow, but
may be used to create step pools (i.e., plunge pools). any erientation is feasible,
Because small streams generally have less energy to They may span the channel
move large wood, a greater variety of large wood or intrude partway into the
locations and orientations can be employed without channel.
excess risk.

Medium | 10-20 Channel-spanning woed structures may be applicable, | Wood tends to accumulate
but the results are less predictable than for small in jams, but single pieces
streams and their vulnerability to flood damage is and small complexes also
relatively high. occur. The outside of bends

and the head of natural
gravel bars tend to be
relatively stable locations
for wood jams.

Large =20 Stabilizing woody debris becomes a significant Lateral jams, as opposed to
concern on larger streams. Wood placement in the full-spanning jams, are a
main stem of the channel is only recommended inthe | common feature. As with
form of anchored structures (i.e,, log jams, large wood | medium-sized streams,
complexes, and wood trapping structures), unless locations at the outside of
transport can be tolerated. Key pieces and log bends and the head of
complexes can be effectively used in side channels and | natural gravel bars tend to
floodplain habitats. be relatively stable.

Source: Saldi-Caromile et al. (2004); Cramer (2012).

\\\ Source: National Large Wood Manual - Engineering With Nature (dren.mil)

* Requires minimal design -

required for permitting

+ Hydraulic Analysis via Cross section
analysis using Mannings Equation

+ Use trees much longer than bankfull
width for ballasting

. Ballasted with extra wood
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+ Structure location and type flagged in .
' the field. Plan or typical detail may be

ent is the principal anchorage -

Hand Work Wood Construction Methods

Construction

floodplain

* Logs can be skidded longer distances than

rooffans

* Root fans can pulled over. If close to the

stream away from the bank, part of the

roots can be left intact for additional ballast

Wood moved with grip hoist and timber

carriers depending on the size of the stream
Trees can be cut to a point or wedge and

pulled into bank material for partial

embedment depending on bank material

composition

+ Trees are woven together as best as
possible to get multi points of contact

* DON'T REMOVE EXISTING TREES
THAT STABLIZE THE BANKS!
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Trees harvest near site in uplands and on




Hand Work Wood Construction Tools

Safety equipment —
Hard hats, gloves,
eye and hearing
protection, saw
chaps

Chokers and wire
rope (cable)
Pulleys / Block and
tackle, shackles
Capstan winch and
grip-hoist
Chainsaw, AXx,
handsaw
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- Hand Work Wood Structure Examples

Hand Work - Fascine Bank Protection
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+ Obain o mix of predominately small corifer trees | to 3 inch diamater by 10% king with
wllon type o cther foctable brush stock. % o 2 ich diameter, bundle wth cordters to
make o dense buns

+ Bundw with heavy biodegradable cordage (comen / sial)

+ The material should be sourd, be fres of disease, fof, of Kect nfestation

« Wilows maretial shoukd be harvested whie dormant and sodked (1 to 14 days) betors
irstabatior

- Side brorches

*  Leave vold for

be left intoct
ke of corstruct bundie with stckes bull into bundie

SIEE 2
+ Place 2 fows t pundes begrming ot the Toe of the bark. Stagger jcints betwsen facine fows
« Stoke with lorge hardwood of confer stokes 4 — 57 long x 2° to 3 dometer. 2 K

dimersional lumber may be use. cut Make ofth a plent on one end.
+ Use & Stoke per bundie
+ I waking I dfcul earth anchors of rebar may be used
* Addtiond rows of foscine may be necensary to get o the desred wermter |
Stake .
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Fascine Bank Protection Example

Sturgeon River, Michigan Sturgeon River, Michigan

! 1 year after construction 6 years after construction

11

Beaver Dam Analogies (BDA)

After construction - 2 months
After construction

Photos courtesy of the Santa Fe National Forest
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Xmas Tree Revetment
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Heavy Equipment Large Wood
Construction Methods

equires design -

+ Full analysis and modeling for large
projects. If only a structure or 2 may use
less extensive analysis depending on
Permitting requirements

Tree size is much greater typically

Construction -
Typically need a large and small
excavator to construct LW structures
Structures can be continuous or
discreet structures

Anchorage methods depends on
site configuration

Key ballast frees are usually
embedded with other trees woven
together

May or may not require dewatering
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Ballasting and Anchoring

Ballasting and Anchoring is accomplished by: §

Excavated Piling

= Soil, rock, & wood ballast (weight) over
buried key pieces overcoming buoyancy
and drag

= Entanglement — wood pieces woven into
live trees

Mechanical anchoring — soil anchors
(manta ray or duckbill) or deadmen (buried
log) with cobl/eo’rfochmenf to structure

/rock ballast / !

embedment

X Piling

Heavy
Equipment for
arge Wood
onstruction

%
EXCAVATORS (LARGE & SMALL)

o E—n
TRUCKS (LOG,LOWBOY, ROCK) SKIDDERS / FORWARDERS
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Heavy Equipment Large Wood
Construction Methods

If working around
bedrock, consider

having a hydraulic
e - hammer to remove
Protecting banks during bedrock knob, gain pool
access with logs

room to place wood
when embedding

Log tongs are mandatory!

17

Heavy Equipment Large Wood g ; ‘ _
Construction Methods N ~

ACCESS RULES OF THUMB

Access trail should angle
downsiream toward the stream

Minimize travel distances up and
down stream

Keep main access corridors toward
the edge of floodplain or in the
upland and construct short spurs to
central location so 2 to 4 or more
sites can be serviced by 1 spur trail

Put access paths to bed when
project is complete. Roughen them
and place trees across. These trails
can be come flow path during high
flows




Placig a

Aligning LW

Log tongs improve
efficiency, placement
accuracy, and help
minimize any wood
damage
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Anti Flanking Structures
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Scour Logs

21

Meander Bend Log Jam

- PROPOSED
FLOW DIRECTION ——= o - vl CENTERLINE STREAM

NOTE:

CCOORDINATE SYSTEM IS UNITED
STATES/STATE PLANE 1963, NAD 1683,
WISCONSIN

NORTH 4801, GEOID128.

POINT EASTING
0 @10 | 17eeneT | nsm REBAR WITH CAP
2 215188 | 1T54048 | e REBAR WITH CAP

22
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g Jam

!

f

ander Bend l,o

23

Wood River, Wy.
Meander Bend Log Jam - Constructed 2019,Upper Photo,
Harris River, Ak Lower fier 2022 Yellowstone flood

/ Constructed 13 years ago
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Apex Log Jam

1. EXCAVATE APEX JAM KEY LOG TRENCHES
PARALLEL WITH ISLAND / GRAVEL BAR AND THE
CRESCENT POOL. EXCAVATE TRENCH SO THE END OF
THE STEM IS 6T BELOW THE STREAMBED GRADING
UPTO THE ROGTFAN EXCAVATE SCOUR LOG
TRENCHES, THE ROOTFAN SHOULD SET LOWER
NCAMRTE 4OTOGOFEET THAN THE STREAM BED SO THE LOG AT THE ROOT

BALL RESTS ON THE TOP OF THE BAR. EXCAVATE
SILL/SCOUR LOG(S) PERPENDICULAR TO THE KEY
LOGS AND SET SCOUR LOG AND BACK FILL. SET APEX
JAM KEY ROT FAN LOGS AND BURY AND COMPACT.
EXCAVATE CRESCENT POOL TO 3 FEET DEEP 6 FEET
LONG AND AS WIDE AS THE OUTER EXTENTS OF THE
EXISTING ROOT BALLS.
STREAMBED
scoun 2. PLACE STREAMBED OVER THE EMBEDDED LOG
o AND COMPACT.
3. PLACE WEAVE / RACK ADDITIONAL TREES, LOGS
AT APEX OF STRUCTURE.
PROFILE VIEW CEY ROOTFAN 4 PLANT WILOWS OR OTHER VEGETATION AS
NOT TO SCALE LOGS shown PLAN:
BOTTOM OF
TRENCH
PLANT
Y BENEATIKEY ROOTFAN " JEGETATION(0) 2
FLOW . B TREES (1) ! ~
DIRECTION 3

BOTTOM OF BANKS
EDGE OF STREAM \

EXCAVATE CRESENT
D POOL

EXCAVATE CRESENT  SCOUR LOGS (1)
D POOL

EXISTING ISLAND OR

\ KEY ROOTFAN
LOGS (1) GRAVEL BAR. REPLACE AND APEX JAM
MOUND
MATERIAL BEHIND ROOT
PLAN VIEW FANS AFTER PLACEMENT (2)

NOT TO SCALE

Harris River, Alaska

Trib. To Spasski Creek, Alaska

13
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Multiple Apex Log Jams - Lower Harris River, POW
Constructed 14 years ago and still functioning as intended
preserving islands

27

Lateral Bar Jam

Key rootfan
logs

Bottom of
trench NOTE:
DRAWING NOT TO SCALE
PROFILE VIEW

14
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Lateral Bar Jam Example

29

Infrastructure Protection Example

Efmulafed landsiide deposit
protecting a State Highway
Near Hydaburg Alaska

Combined meander bend jom
with builf island to-protect houses
West Branch White River, Vermont

15
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Deflector Jam Example

Double Deflector Log Jam 30050 FT 7y Scourlog

CONSTRUCTION SEQUENCE

Direction of Flow Pool
—— e 1) Excavate key log trench perpendicular to the
PLAN VIEW _ Jous sl

bank. Excavate the deflector log and scour log(s)
trench 20 to 45 degrees from the bank facing -
upstream. Excavate scour log(s) trench. N
) Excavate the pool adjacent to the deflector log.
Key log with root fan Both the deflector log and the scour should be in
;.'“n":‘”“ parsiisi to ace of near the same alignment. Scour log should
Deflector log 20 10 50 FT run from the toe of the bank back to the end of
Protrudes 5 - 20t » the trench. Place deflector log and key log in
from bank bank trenches, bury and compact.

Existing channel
and ground line

2) Excavate the key log parallel to bank. Place
key log over top of perpendicular key log and
deflector log. Place streambed over the
embedded key log and compact.

Key log with root fan

embedded in bank 3) Trench, place, backfill and compact second
deflector log

4) Trench, place, backfill and compact 2nd key
log (and smaller wood over and in-between bank

Pool scour log and key log )
20+t long. Use -
NOTE: enough logs to 1 5) Place, weave / rack additional trees, logs at
DRAWING NOT TO SCALE get to Max upstream junction of all logs.
scour depth
NO RAKING AND FACE MATERIAL CROSS SECTION VIEW 6 P:‘an:,rllh:m or other vegetation as “Shown
SHOWN IN CROSS SECTION VIEW LOOKING DOWNSTREAM on the Plans
FOR CLARITY
LWV

Deflector Jam Example

{4

Barney Creek, Missouri

32
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VALLEY WALL
EXIST

BANKLINE

DIRECTION
OF FLOW

EXISTING TREES
SCOUR

PLAN VIEW
NOT TO SCALE

EXISTING CHANNEL
EXISTING GROUND

EXISTING TREES

EXISTING
GROUND

EXISTING TREES

4

VARIABLE HEIGHT
2702 5FT ABOVE
BED

CROSS SECTION VIEW SCOUR LOG BASE ELEVATION MINIMUM
LOOKING DOWNSTREAM AT STRUCTURE OF 3FT BELOW STREAMBED OR "AS

NOT TO SCALE SHOWN ON THE PLANS™

BACKFLL AND COMPACT TRENCHES TOP OF OF HIGHEST
LOGS IN THE CHANNEL WILL BE A MINIMUM OF 2FT AND
MAXIMUM OF 2.5 FT ABOVE THE EXSTING STREAM BED.

2)  BXCAVATE THE KEY ROOT FAN LOG ~45 DEGREES FROM
BANK_ PLACE KEY LOG OVER CROSS CHANNEL LOGS, BACK
FILLAND COMPACT TRENCH.

3)  PLACE FLOODPLAIN LOG(S) WITH OR WITHOUT
ROOTFANS ACROSS THE FLOODPLAMN. STAGGER THE LOGS
AND ENTANCLE N TREES F FOSSELE DON'TBLOCK OFF
ACTIVE CHANNELS

4)  PLACE KEY FLOODPLAIN ROOT FAN LOGS. TRENCH,
BACKFILL AND COMPACT IF ENTRENCHED. IF NOT TRENCHED.
ENTANGLE IN ADJACENT TREES.

§)  PLACE ADDMONAL ROOTFAN TREES OVER THE KEY
CROSS CHANNEL LOGS AND EMBED THE END OF STEM AT
LEAST 1 SFT OVER THE CUT LOG ENDS. PLACE REMARING:
ROOT FANS TREES AND EVBED

& REVEGETATE DISTURBANCE AS “SHOWN ON THE
PLANS™ AND EXCAVATE POOL

EMBED CROSS CHANNEL LOGS A
MINIMUM OF 50% OF THEIR LENGTH INTO
THE BANKS. MULTIPLE LOGS REQUIRED

Cross Channel (or Valley) Jam with Additional Log Roughness
Example

34
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Cross Channel Jam with Additional Log Roughness Example

% ( 0zZ1-08— §:30:00 AM

LOWER REACH SITE 2

CROSS VALLEY LOG JAM
DESIGNED TO AGRADE FINER
GRAVELS FOR SPAWNING HABITAT,
PROVIDE DEEP POOL HABITAT AND
COVER

SPASSKI LARGE WOOD RESTORATION
HOONAH FOREST PARTNERSHIP / TONGASS NF

Single Logs/trees
and clusters of
single logs or trees

18
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Toe Wood (Small stream) (

Deformable Bank Toe Concept
Woody Material

Vegetation
Limit
Qmin

inter-fluve

37

Toe Wood (Large River Variant)

Completed
Construction
ite River, Vermont

Placing Koir fabric.

IS Placing live fascines and ce fenders
Soil lift is next

on first lift

Completed Toe Wood

38
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Floodplain Wood Examples

BOEING 234 “CHINOOK” - UTILITY - SPECIFICATIONS

Helicopter Log Jam Construction

O can Access places where equipment access iS Maximum Gross Weight 51.000 pounds (23, 133 kilograms)

prohibiﬁve Maximum Hock Weight (precision work) 26,000 pounds (11,793 kilograms)
at sea level, standard day

“‘Fas' bUt expenSive' $2I500 tO $5I000 per hOUr Range, Utility (30 minute reserve) 240 nautical miles (445 kilometers)

Mobilization is spendy SO pq”ner up if possible Engines: 2 Lycoming AL-5512 Turbines 4,355 shaft-horsepower max each

Requires 200 to 400 gallons per hour fuel consumption  FusiCapacty: 1,000 gallons (3,785 Iters)

Variable size helicopters available 3,000 Ibs to 26,000  Fue!consumption: (set4) A0 genore (1,014 Mere) pa cer,

Ibs cqqui“ﬁes Cruise Speed: 120 knots (222 kilometers) per hour

Grapple configuration is faster than chokers and
requires less workers

Difficult getting large helicopters these days due to

Can mgve a lot of trees in a day if stockpile to site
distance is 1 mile or less

20



Helicopter Log Jam Construction Plan

Flow
Direction

41

Design layout for helicopter pilot
and ground foremen
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