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Estuary Reach

Stream Reach
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Downstream extent of LWD placement
in stream reach

Bridge

LWD to be placed into two reaches. 
In the stream reach, LWD will be placed with a conventional excavator or spider hoe.
In the Estuary Reach LWD will be floated into place during high tide, and 
winched in to position with a hand carried portable winch.

Estuary Reach

Stream Reach Upstream extent of LWD placement
in stream reach

Upstream extent of LWD placement
in estuary reach

Downstream extent of LWD placement
in estuary reach
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Bridge

Log complex place in stream unachored
Detail F

Log complex placed in stream with
bank logs notched into right bank
Detail E

Log complex placed in stream with
 bank logs embeded into left bank.
Detail C

Log complex placed in stream with
 bank logs placed on bank taller than 6'.
Detail D

Log complex placed in stream with
bank logs keyed into existing trees on bank.
Detail A

Log complex placed in stream with 
bank logs keyed into 
existing trees on bank.
Detail B
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Legend
LANDTRUST PARCELS

Log Complex
? A
? B
? C
? D
? E

Judd Creek
PARCELS

Logs placed in estuary and
keyed into existing trees on bank
Estuary Detail A

Log complex consisting of 
logs secured around 
existing trees on bank and another
chained to the secured log
Estuary Detail C

Log Complex secured 
around existing trees on bank
Estuary Detail B

Log Raft with earth anchors
Estuary Detail D

Project # 1123558

Log complex with bank log
anchored around existing tree
Estuary Detail E
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GENER AL NOT ES :
1.  ALL PLACEM ENT S  T O BE DET ER M INED BY  
     ENGINEER  OR  ECOLOGIS T .
2.  ALL IN-W AT ER  W OR K  W ILL BE DONE US ING BM PS  T O 
     M INIM IZ E T UR BIDIT Y  AND  IM PACT S  T O AQUAT IC OR GANIS M S .
3.  ALL IN-W AT ER  W OR K  T O BE DONE UNDER  T HE
     DIR ECT ION OF  AN EX PER IENCED ENGINEER  OR
     ECOLOGIS T , W HO IS  A CER T IFIED ER OS ION AND
     S EDIM ENT    CONT R OL LEAD (CES CL).
4.  AR EAS  OF GR OUND DIS T UR BANCE 
     W ILL BE LIM IT ED T O AR EA S HOW N 
     AND AR EAS  S UR VEY ED FOR  CULT UR AL 
     R ES OUR CES .

LOG COMPLEX ANCHORED 
AROUND EXISTING TREE
ESTUARY LWD DETAIL B

LW D NOT ES :
1.  ADDIT IONAL S M ALL W OOD CONS IS T ING OF < 12' DIAM ET ER
    BR US H T O BE ADDED T O LW D COM PLEX ES
    T O ADD COVER  AND COM PLEX IT Y  (NOT  S HOW N).  
2.  ALL LW D T O BE NAT IVE CONIFER  S PECIES ,10" T O 24" DBH.
3.  LW D T O BE PLACED IN COM PLEX ES .  LW D M AY  
     BE T IED T OGET HER  W IT H NAT UR AL FIBER  R OPE OR  
     M AR INE GR ADE CHAIN AS  S HOW N.
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nm

Tie Logs to exisiting trees.
Tie with natural fiber

rope, as needed

nm

nm

KEY LWD INTO
EXISTING TREES

LOGS KEYED INTO EXISTING TREES
ESTUARY LWD DETAIL A

LOGS CHAINED TOGETHER
TO FORM A RAFT OF LWD

LOG RAFT WITH EARTH ANCHORS
 

ESTUARY LWD DETAIL D

FLOATING LOG RAFT
ANCHORED TO BED

WITH EARTH ANCHORS
AND CHAIN TETHER 

LOG COMPLEX ANCHORED 
AROUND EXISTING TREE

WITH ADDITIONAL  BED LOG
CHAINED TO KEYED LOGS

 
ESTUARY LWD DETAIL C

Bank Log placed
above existing tree 

Habitat Logs 
chained to Bank Log,

Manta Ray 
earth anchor, 

Project # 1123558

nm

LOG COMPLEX  WITH BANK LOG
ANCHORED AROUND EXISTING TREE

ESTUARY LWD DETAIL E

EAR T H ANCHOR  NOT ES :
1. EAR T H ANCHOR S  W ILL CONS IS T  OF M ANT A R AY
    EAR T H ANCHOR S  OR  EQUIVALENT .
2. INS T ALL ANCHOR S  ACCOR DING T O
   T HE  M ANUFACT UR ER ’S  S PECIFICAT IONS  
3. PR OOF T ES T  ANCHOR S  T O 1,000 LBS . LOAD,
     IF ANCHOR  ACHIEVES  T HIS  LOAD,
     T ES T  T O 2,000 LBS .
4. T HE NUM BER  OF ANCHOR S  R EQUIR ED PER  LOG
    IS  DEFINED BY  T HE LOG S IZ E AND T HE PR OOF 
    T ES T  LOAD.  
5. R EFER  T O T ABLE 1, FOR  ANCHOR S  T HAT  ACHIEVE
    2,000 LBLS  PR OOF LOAD
6. R EFER  T O T ABLE 2 FOP ANCHOR S  T HAT  ACHIEVE 
   1,000 LBS . PR OOF LOAD.  

MHHW

nm

MHHW

Key LWD complex
around existing trees,
tie logs together with

chain
MHHW

Key LWD complex
around existing trees,
tie logs together with

chain

Tie logs together with
chain

MHHW

nm

MHHW

T IDAL DAT UM  NOT ES :
1. M EAN HIGHER  HIGH W AT ER  (M HHW ) 
    BAS ED ON NOAA S T AT ION ID 9446254
    BUR T ON INS IDE, VAS HON IS LAND,
    QUAR T ER M AS ER  HAR BOR
    = 12.05 FT  ( NAVD88)
2.  M HHW  M AR K ED IN FIELD BAS ED
     ON HIGH T IDE OF 12.14 ON 7/11/2014
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MINIMUM NUMBER OF ANCHORS PER LOG
Table 1: For anchors  which achieve 2,000 lbs . proof load

Diameter 
Rootwad

Length 
Rootwad

DL (in) DL (ft.) DRW (ft.) LRW (ft.) 15 20 25 30 35 40
6 0.50 1.5 0.8 1 1 1 1 1 1
8 0.67 2.0 1.0 1 1 1 1 1 1

10 0.83 2.5 1.3 1 1 1 1 1 1
12 1.00 3.0 1.5 1 1 1 1 1 2
14 1.17 3.5 1.8 1 1 1 2 2 2
16 1.33 4.0 2.0 1 2 2 2 2 2

Table 2: For anchors  which achieve 1,000 lbs . proof load
Diameter 
Rootwad

Length 
Rootwad

DL (in) DL (ft.) DRW (ft.) LRW (ft.) 15 20 25 30 35 40
6 0.50 1.5 0.8 1 1 1 1 1 1
8 0.67 2.0 1.0 1 1 1 1 1 1

10 0.83 2.5 1.3 1 1 1 2 2 2
12 1.00 3.0 1.5 1 2 2 2 2 3
14 1.17 3.5 1.8 2 2 2 3 3 3
16 1.33 4.0 2.0 2 3 3 4 4 4

Mean Dia . Of Log Number of Anchors required for length of log LW (ft.)

Mean Dia . Of Log Number of Anchors required for length of log LW (ft.)



GENERAL NOTES:
1.  ALL PLACEMENTS TO BE DETERMINED BY 
     ENGINEER OR ECOLOGIST
2.  ALL IN-WATER WORK WILL BE DONE USING BMPS TO 
     MINIMIZE TURBIDITY AND IMPACTS TO AQUATIC ORGANISMS.
3.  ALL IN-WATER WORK TO BE DONE UNDER THE
     DIRECTION OF AN EXPERIENCED ENGINEER OR
     ECOLOGIST, WHO IS A CERTIFIED EROSION AND
     SEDIMENT CONTROL LEAD (CESCL).
4.  AREAS OF GROUND DISTURBANCE 
     WILL BE LIMITED TO AREA SHOWN.
5.  AREAS OF GROUND DISTURBANCE HAVE
     BEEN SURVEYED FOR CULTURAL 
     RESOURCES BY A PROFESSIONAL ARCHAEOLOGIST.

LWD NOTES:
1.  ADDITIONAL SMALL WOOD CONSISTING OF BRANCHES
     AND TREE TOPS < 10" DIAMETER  TO BE ADDED TO LWD COMPLEXES
     TO ADD COVER  AND COMPLEXITY (NOT SHOWN).  
2.  ALL LWD TO BE NATIVE SPECIES.10" TO 24" DBH.
3.  LWD TO BE PLACED IN COMPLEXES.  LWD MAY 
     BE TIED TOGETHER WITH NATURAL FIBER ROPE OR 
     MARINE GRADE CHAIN AS SHOWN.
4. WHERE LWD IS EMBEDDED INTO THE BANKS, 
    BACKFILL TRENCHES ONLY LANDWARD OF OHWM AS
    SHOWN IN DETAIL G.
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LOGS KEYED INTO EXISTING TREES
STREAM LWD DETAIL A

Log 12" diameter
or larger will be minimum of

20' long

UNANCHORED LWD COMPLEX
STREAM LWD DETAIL F

LOGS KEYED INTO EXISTING TREES
ON BOTH BANKS

STREAM LWD DETAIL B

KEY LWD INTO
EXISTING TREES

OHWM

OHWMTO
E OF B

ANK

TO
E OF B

ANK

nm

nm

nm

nm

nm

OHWM

OHWMTO
E OF B

ANK

TO
E OF B

ANK

Tie Logs to exisiting trees.
Tie with natural fiber

rope, as needed

Notch bank at top of slope 
approx. 2' deep by 3' long

Place logs into notch

OHWM

OHWMTO
E OF B

ANK

TO
E OF B

ANK
1 F

OOT C
ONTO

URS

LOGS PLACED ON SLOPE
GREATER THAN 6' HIGH
STREAM LWD DETAIL D

OHWM

OHWM

TO
E OF B

ANK

TO
E OF B

ANK

1 F
OOT 

CONTO
UR

LOGS PLACED ON SLOPE
LESS THAN  6' HIGH

STREAM LWD DETAIL E

OHWM

OHWMTO
E OF B

ANK

TO
E OF B

ANK
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EMBEDDED LWD TRENCH BACKFILL 
STREAM LWD DETAIL G

Backfill trench landward of OHWM

Existing Grade
OHWM

Do NOT Backfill trench
waterward of OHWM

LOG COMPLEX WITH 
KEY LOGS EMBEDDED INTO BANK

STREAM LWD DETAIL C

Embed logs
50% of lenght,
Min 18" cover

OHWM

OHWMTO
E OF B

ANK

TO
E OF B

ANK
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