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APPENDIX C 

 

2007 AS-BUILT DRAWINGS AND 2011 DESIGN DRAWINGS 
 

 

 

Appendix C has been provided as a separate file due to the large file size.   

It is available on the Seattle District website http://www.nws.usace.army.mil/ers.
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Varies

Pre-Flood Toe

existing levee

typical section - site 1-3

20FT-30FT

8
F

T

3’ thick blanket
class iv riprap

OHWL

4
F

T

1
0

F
T

place 1 ft. blanket
4" t0 8" quarry spalls

cover with 1 ft. 
topsoil and 
hydroseed

regrade existing soil 
and place 3 ft. blanket
class iv riprap

POST FLOOD CONDITION

ANCHORED LOGS WITH 
ROOTWADS (3’-7’ DIA.)

PLACE embankment 
material

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH embankment material. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL.  

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.

6. place logs with rootwads anchored with hold down rock (20’ unit length,
3’-7’ diameter rootwad) placed at u/s and d/s ends. (See log/rootwad detail)

7. TOTAL REPAIR LENGTH 75 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

(N.T.S.)

DOUBLE WILLOW
LIFT (12" O.C.)
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Varies

Pre-Flood Toe

existing levee

8
F

T

3’ thick blanket
class iv riprap

OHWL

1
0

F
T

place 1 ft. blanket
4" t0 8" quarry spalls

cover with 1 ft. 
topsoil and 
hydroseed

regrade existing soil 
and place 3 ft. blanket
class iv riprap

POST FLOOD CONDITION

typical section - site 1-13

willow lift (12" o.c.)

25ft

v
i
l
l
a
r
r
e
a
l

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH embankment material. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL WILLOW LIFT. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM. Place 
lift at lowest possible elevation BUT NOT ABOVE OHWL.  

5. COVER EXPOSED ROCK ABOVE WILLOW LIFT WITH TOPSOIL AND HYDROSEED.

6. Verify that finished slope grade matches existing upstream and 
downstream bank.

7. TOTAL REPAIR LENGTH 50 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

PLACE EMBANKMENT 

MATERIAL

(N.T.S.)
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1

1

2

2
Varies

existing levee

8
F

T

3’ thick blanket
class iv riprap

OHWL

place 1 ft. blanket
4" t0 8" quarry spalls

cover with 1 ft. 
topsoil and 
hydroseed

regrade existing soil 
and place 3 ft. blanket
class iv riprap

typical section - site 1-14

35ft

v
i
l
l
a
r
r
e
a
l

post flood
condition

Pre-Flood and existing Toe

1
0
f
t

NOTES:

1. damaged portion is on upper embankment slope, avoid in-water work
if possible. 

2. REGRADE EXISTING EMBANKMENT SLOPE 2H:1V. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. COVER EXPOSED ROCK ABOVE estimated ohwl WITH TOPSOIL AND HYDROSEED.

5. Verify that finished slope grade matches existing upstream and 
downstream bank.

6. TOTAL REPAIR LENGTH 30 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

(N.T.S.)
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post-flood 
condition

OHWL

4
F

T

1
0

F
T

20FT

5
F

T

PRE-FLOOD TOE

DOUBLE WILLOW 
LIFT (12" O.C.)

TYPICAL SECTION - site 3-6

1’ BLANKET 4" X 8"
QUARRY SPALLS

3’ blanket
class iv riprap

regrade existing soil 
and place 3’ blanket 
class iv riprap

cover with 1 ft. 
topsoil and 
hydroseed

place embankment
material

ANCHORED LOGS WITH 
ROOTWADS (3’-7’ DIA.)

NOTES:

1. REGRADe damaged section to 2H:1V. 

2. FILL SCOUR HOLE embankment material. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT 
ABOVE OHWL. 

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. Place LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN ROCK (20’ Unit 
length, 3’-7’ diameter rootwad). Install for 150’ of this repair and 
375’of 2007 completed repair.(See log/rootwad detail)

7. TOTAL REPAIR LENGTH 150 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 



U
.S
.A

R
M

Y
 

E
N

G
IN

E
E

R
 

D
IS

T
R
IC

T
,S

E
A

T
T

L
E

P
r
e
p
a
r
e
d
 
b
y
:

D
r
a

w
n
 
b
y
:

S
E

A
T

T
L

E
, 

W
A

S
H
IN

G
T

O
N
 

D
e
s
ig

n
e
d
 
b
y
:

C
h
e
c
k
e
d
 
b
y
:

D
a
t
e
:

S
y

m
b
o
l

S
y

m
b
o
l

F
il
e
 
#

 
 
 
 
 
 
 
 

R
e
v
.

Seattle District

US Army Corps

of Engineers

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D
e
s
c
r
ip
t
io

n
D
a
t
e

D
e
s
c
r
ip
t
io

n
A
p
p
r
.

A

B

C

D

C
O

R
P

S
 

O
F
 

E
N

G
IN

E
E

R
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
/
 
/
 

1 2 3 4 5

D
A

T
E
 

A
N

D
 

T
I

M
E
 

P
L

O
T

T
E

D
:

$
$
$

D
A

T
E
$
$
$
$

$
T
I

M
E

D
E

S
I

G
N
 

F
I

L
E
:

$
$
$

D
G

N
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Plate

number:

S
K

A
G
IT
 

C
O

U
N

T
Y
 
 
 
 
 
 
 
 
 
 
 
 

W
A

S
H
IN

G
T

O
N
 

S
K

A
G
IT
 

C
O

U
N

T
Y
 

L
E

V
E

E
 

R
E

H
A

B
S

 

D
IK

E
 

D
IS

T
R
IC

T
 
3

IF
F

T
/

V
IL

L
A

R
R

E
A

L

D
E

S
J

A
R

D
I

N

R
U

D
I

E

F
I

S
C

H
E

R

2
3
 

N
O

V
 
1
0

C-001
 1 of 2Sheet 

P
L

A
N
 

V
IE

W

VICINITY MAP - site 3-8

CONSTRUCTION AREA

WORK AREA

REPAIR SITE 3-8
APPROX. 225 LF

ACCESS ROUTE

STAGING AREA
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1

2

typical section - site 3-8

OHWL

4
F

T

1
0

F
T

1

2
Varies

existing levee

5
F

T

COVER WITH 1 FT.
TOPSOIL AND HYDROSEED
(SLOPE AND BENCH)

8-10 FT

DRIVING SURFACE

(N.T.S.)

DOUBLE WILLOW 
LIFT (12" O.C.)

POST FLOOD EXISTING
CONDITION

BENCH ELEVATION VARIES

REMOVE EXISTING
SOIL AND PLACE
CLASS IV RIPRAP

PLACE EMBANKMENT
MATERIAL

PLACE 1 FT. THICK 
BLANKET 4" TO 8" 

QUARRY SPALLS

PRE FLOOD CONDITION
INCLUDED 3’ BLANKET

OF CLASS IV RIPRAP

ANCHORED LOGS WITH 
ROOTWADS (3’-7’ DIA.)

Pre-Flood Toe

NOTES:

1.  REGRADE EXISTING EMBANKMENT SLOPE TO 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.  

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. PLACE LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN ROCK (20’ UNIT 
LENGTH, 3’-7’ DIAMETER ROOTWAD). PLACE AROUND EXISTING PILINGS. TAKE CARE 
TO AVOID ANY CONTACT WITH EXISTING PILINGS. (SEE LOG/ROOTWAD DETAIL)

7. TOTAL REPAIR LENGTH 225 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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VICINITY MAP - site 3-11

CONSTRUCTION AREA

WORK AREA

STAGING AREA

REPAIR SITE 3-11
APPROX. 200 LF
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Pre-Flood Toe

SOIL BENCH

MOOSE CLUB ASPHALT
PARKING LOT

10FT

 2 of 2

1

2

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE TO 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. EXCAVATE AND RECOMPACT BENCH WHERE SINK HOLES ARE 
PRESENT ACCORDING TO EM 1110-2-1913, TABLE 7.1, CATEGORY 2. 

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM. PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION  BUT NOT ABOVE OHWL. 

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.    

7. TOTAL REPAIR LENGTH 200 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

* IT MAY BE NECESSARY TO MOVE EXISTING ECOLOGY BLOCKS FOR SITE ACCESS.
REPLACE AT CONSTRUCTION CONCLUSION.

POST FLOOD EXISTING 
CONDITION

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

BENCH ELEVATION VARIES

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET 
CLASS IV RIPRAP

PRE-FLOOD CONDITION 
INCLUDED 3’ BLANKET
CLASS IV RIPRAP

TRIPLE WILLOW 
LIFT (12" O.C.)

PLACE EMBANKMENT
MATERIAL

PLACE 1’ BLANKET 
4" TO 8" QUARRY SPALLS
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VICINITY MAP - site 12-4

CONSTRUCTION AREA

rework site 12-4
approx. 250 lf

work area
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1

2

existing levee

typical section - site 12-4

1

2

WHITMARSH ROADREPLACE 2" X 4" QUARRY SPALL
BLANKET, 1’ THICK

EXCAVATE AND REPLACE

OHWL

2
5

F
T

10FT

1
0

F
T

4FT

6" CRUSHED GRAVEL 
(1 1/2" MINUS)

EXISTING GLACIAL TILL KEYWAY
4’ X 28’ COMPACTED

NOTES:

1. EXCAVATE LEVEE PRISM AND REPLACE WITH EMBANKMENT MATERIAL.

2. REMOVE AND DISPOSE OF ENCOUNTERED FOREIGN DEBRIS
AT APPROPRIATE DISPOSAL SITE. 

3. MIX EXCAVATED AND IMPORTED FILL ON SITE AND COMPACT IN
LIFTS ACCORDING TO EM 1110-2-1913, TABLE 7-1, CATEGORY 1. 

4. REPLACE ASPHALT PAVEMENT, IF NECESSARY.

5. HYDROSEED ALL DISTURBED AREAS WITH NATIVE GRASSES.

6. PLACE 6" LIFT 1 1/2" MINUS CRUSHED GRAVEL ON LEVEE CROWN FOR
DRIVING SURFACE.

7. DISTANCE FROM LANDWARD TOE TO EDGE OF PAVEMENT VARIES (0"-4"). NOTE
AND RECORD DISTANCES IN FIELD PRIOR TO EXCAVATION.

8. REPAIR LENGTH APPROXIMATELY 250 LF.(from d/s end of gauging station
to levee ramp under bridge).
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WORK AREA

REPAIR SITE 12-4B
APPROX. 970 LF
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post flood 
existing condition
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quarry spalls
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hydroseed

pre-flood condition 
included 3’ blanket 
of class iv riprap

existing levee

typical section - site 12-4B
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existing slopes

EXISTING GLACIAL TILL KEYWAY
4-6’ X 28’ COMPACTED

BENCH ELEVATION VARIES

REGRADE EXISTING
SOIL AND PLACE
CLASS IV RIPRAP

TRIPLE WILLOW
LIFT (12" O.C.)

place EMBANKMENT 
MATERIAL

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE TO 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL.

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. TOTAL REPAIR LENGTH 970 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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vicinity map - site 12-6

rework site 12-6
approx. 160’
in length

construction area

work area

staging area
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PRE-FLOOD TOE

typical section - site 12-6

20-30 FT 

D
IK

E
 

D
IS

T
R
IC

T
 
1
2

EXISTING LEVEE

EXISTING SLOPES

2

1

2 of 2

(n.T.S.)

cover with 1 ft.
topsoil and hydroseed

post flood existing
condition

place 2" to 4" 
quarry spalls

double willow
lift (12" o.c.)

regrade existing 
soil and place 3’ 
blanket class iv 
riprap

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. 

2. fill scour hole with EMBANKMENT MATERIAL. 

3. Remove EXISTING UNWANTED invasive plants.

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ 
EMBEDDEDINTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW 
STEM.Place first lift at lowest possible elevation BUT NOT ABOVE OHWL.

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

7. TOTAL REPAIR LENGTH 160 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

place EMBANKMENT 
MATERIAL

place 1’ thick 
blanket 4" to 8" 

quarry spalls
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Pre-Flood Toe

post flood 
existing condition

place 1 ft. thick
blanket 4" to 8" 
quarry spalls

cover with 1 ft. 
topsoil and 
hydroseed

pre-flood condition 
included 3’ blanket 
of class iv riprap

existing levee

typical section - site 12-9
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existing slopes

EXISTING GLACIAL TILL KEYWAY
4-6’ X 28’ COMPACTED

TRIPLE WILLOW
LIFT (12" O.C.)

5
F

T

bench elevation varies

regrade existing
soil and place 
class iv riprap

anchored logs with 
rootwads (Min. 3’ dia.)

16FT

20FT

place EMBANKMENT 
MATERIAL

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE 2H:1V.TAKE CARE TO NOT
DAMAGE KEYWAY. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL three WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’
EMBEDDED iNTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND 
BELOW STEM.Place first lift at lowest possible elevation BUT 
NOT ABOVE OHWL. 
 
5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND 
HYDROSEED.

6. Place LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN ROCK (20’ 
unit length, 3’-7’ diameter rootwad) (sEE LOG/ROOTWAD DETAIL). 
only place for d/s 1575’ of repair length. 
 
7. PLACE TWO rowS OF PLANTINGS (3’ O.C.) on riverward slope. 
MAINTAIN 15’ CLEARANCE FROM LEVEE TOE TO PLANTINGS.

8. TOTAL REPAIR LENGTH 1850 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

TWO ROWS OF bench 
plantings (3’ o.c.)



U
.S
.A

R
M

Y
 

E
N

G
IN

E
E

R
 

D
IS

T
R
IC

T
,S

E
A

T
T

L
E

P
r
e
p
a
r
e
d
 
b
y
:

D
r
a

w
n
 
b
y
:

S
E

A
T

T
L

E
, 

W
A

S
H
IN

G
T

O
N
 

D
e
s
ig

n
e
d
 
b
y
:

C
h
e
c
k
e
d
 
b
y
:

D
a
t
e
:

S
y

m
b
o
l

S
y

m
b
o
l

F
il
e
 
#

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R
e
v
.

Seattle District

US Army Corps

of Engineers

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D
e
s
c
r
ip
t
io

n
D
a
t
e

D
e
s
c
r
ip
t
io

n
A
p
p
r
.

A

B

C

D

C
O

R
P

S
 

O
F
 

E
N

G
IN

E
E

R
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
/
 
/
 

1 2 3 4 5

D
A

T
E
 

A
N

D
 

T
I

M
E
 

P
L

O
T

T
E

D
:

$
$
$

D
A

T
E
$
$
$
$

$
T
I

M
E

D
E

S
I

G
N
 

F
I

L
E
:

$
$
$

D
G

N
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Plate

number:

S
K

A
G
IT
 

C
O

U
N

T
Y
 
 
 
 
 
 
 
 
 
 
 
 

W
A

S
H
IN

G
T

O
N
 

S
K

A
G
IT
 

C
O

U
N

T
Y
 

L
E

V
E

E
 

R
E

H
A

B
S

 

D
IK

E
 

D
IS

T
R
IC

T
 
1
2

IF
F

T
/

V
IL

L
A

R
R

E
A

L

D
E

S
J

A
R

D
I

N

R
U

D
I

E

F
I

S
C

H
E

R

2
4
 

N
O

V
 
1
0

C-001
 1 of 2Sheet 

P
L

A
N
 

V
IE

W

VICINITY MAP - site 12-11

WORK AREA

REPAIR SITE 12-11
APPROX. 600 LF

STAGING AREA
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CONSTRUCTION AREA
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10-20 FT

TRIPLE WILLOW
LIFT (12" O.C.)

5
F

T

(N.T.S.)

existing glacial till keyway
4’ x 28’ compacted

bench plantings
(3’ o.c.)

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH embankment material. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL three WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL.

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. PLACE ONE ROW OF BENCH PLANTINGS (3’ O.C.) ON EMBANKMENT SLOPE, 3’ FROM 
BENCH SHOULDER. 

7. TOTAL REPAIR LENGTH 600 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

*PRIOR TO CONSTRUCTION, existing ECOLOGY BLOCKS MAY NEED TO BE REMOVED
TO ALLOW ACCESS. replace at construction conclusion.

place embankment
material

regrade existing 
soil and place 
class iv riprap

bench elevation varies
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WORK AREA

staging area

repair site 12-12
approx. 50 lf

access route

conSTRUCTION AREA
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existing slopes

10-15 FT

5
F

T

(N.T.S.)

regrade existing 
soil and place 
class iv riprap

bench elevation varies

existing glacial till keyway
4’ x 28’ compacted

place EMBANKMENT 
MATERIAL

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. TAKE CARE TO 
NOT DAMAGE KEYWAY.

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. COVER EXPOSED ROCK ABOVE ohwl WITH TOPSOIL AND HYDROSEED. 

5. TOTAL REPAIR LENGTH 50 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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vicinity map - site 12-13
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1

1
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2

OHWL

Varies

1
2

F
T

Pre-Flood Toe

post flood 
existing condition

existing levee

existing slopes

5
F

T

existing compacted 
glacial till keyway
6’ x 28’

F
IS

H
 

B
E

N
C

H

(n.t.s.)

FISH BENCH - site 12-13

place 1 ft. thick
blanket 4" to 8" 
quarry spalls

PRE-FLOOD CONDITION
INCLUDED 3’ BLANKET
OF CLASS IV RIPRAP

regrade existing soil
place 3’ blanket class 
iv riprap

Bench plantings
(3’ o.c.)

fish bench elevation varies (from
2’ above est. ohwl at u/s end to 2’ 
below est. ohwl at d/s end)

9FT

double willow
lift (12" o.c.)

15 ft min

PLACE EMBANKMENT

MATERIAL

2% SLOPE

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. CONSTRUCT FISH BENCH 2’ ABOVE EST. OHWL AT U/S END AND 2’ 
BELOW AT D/S END. FISH BENCH to BE SLOPED 2% OUT TOWARD
CHANNEL. LENGTH OF FISH BENCH SHOULD BE approximately 290 FT, 
with an upstream transition approximately 40 ft long, and a 
downstream transition approximately 20 ft long. (See planview).

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ 
EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND 
BELOW STEM. PLACE FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT 
NOT ABOVE OHWL. 

6. Cover exposed rock above willow lifts with topsoil and 
hydroseed. 

7. place one row of bench plantings (3’ o.c.) ON EMBANKMENT SLOPE,
3’ FROM BENCH SHOULDER.

8. TOTAL REPAIR LENGTH 350 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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vicinity map - site 12-14

construction area

work area

repair site 12-14
approx. 250 lf

access route

staging area
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quarry spalls

existing levee

typical section - site 12-14

existing slopes

6’ x 28’ compacted
glacial till keyway
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F
T

EXISTING LEVEE

POST FLOOD EXISTING 
CONDITION

DOUBLE WILLOW 
(12" O.C.)
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0
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(N.T.S.)

S
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C
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1

2

1
5
f
t

45-75 ft

45ft

regrade existing 
soil and place 3 ft. 
blanket class iv riprap

5
f
t

PLACE EMBANKMENT 

MATERIAL

bench plantings
(3’ o.c.)

NOTES:

1. REGRADE existing embankment SLOPE TO 3:1 FOR 250 LF, 
TRANSITION OUTSIDE THIS FOOTPRINT to match existing slopes.   

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS V RIPRAP. 

4. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL.

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. PLACE ONE ROW OF BENCH PLANTINGS (3’ O.C.) at top of riverward slope.

7. TOTAL REPAIR LENGTH 250LF. 3:1 SLOPE FOR ENTIRE 250 LF, TRANSITIONS 
WILL BE OUTSIDE THIS 250 LF. PROJECT EXTENTS WILL BE MARKEd IN FIELD 
PRIOR TO CONSTRUCTION. 

60-90 ft
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STAGING AREA

ACCESS ROUTE

REPAIR SITE 12-15
APPROX. 180 lf
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Pre-Flood Toe

post flood 
existing condition

place 1 ft. thick
blanket 4" to 8" 
quarry spalls

pre-flood condition 
included 3’ blanket 
of class iv riprap

existing levee

typical section - site 12-15
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existing slopes

20 ft

existing 6’ x 28’compacted 
glacial till keyway

60-90 ft

1
5

F
T

1
0

F
T

(n.T.S.)

triple willow
lift (12" o.c.)

4
F

T

regrade existing soil 
and place 3 ft. Blanket 
class iv riprap

bench elevation varies

cover with 1 ft. 
topsoil and 
hydroseed BENCH PLANTINGS 

(3’ O.C.)

place EMBANKMENT
MATERIAL

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. TAKE CARE TO NOT 
DAMAGE KEYWAY.

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4.INSTALL three WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL. 

5. COVER EXPOSED ROCK ABOVE HIGHEST WILLOW LIFT WITH TOPSOIL 
AND HYDROSEED. 

6. PLACE two ROWs OF PLANTINGS (3’ O.C.) on embankment slope.

7. TOTAL REPAIR LENGTH 180 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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construction area

work area

repair site 12-16
Approx. 670 lf
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Pre-Flood Toe

post flood 
existing condition

place 1 ft. thick
blanket 4" to 8" 
quarry spalls

cover with 1 ft. 
topsoil and 
hydroseed

pre-flood condition 
included 3’ blanket 
of class iv riprap

existing levee

typical section - site 12-16
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existing slopes

BENCH ELEVATION VARIES

REGRADE EXISTING
SOIL AND PLACE
CLASS IV RIPRAP

TRIPLE WILLOW
LIFT (12" O.C.)

20-40 ft

place EMBANKMENT
MATERIAL

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE TO 2H:1V. 

2. FILL SCOUR HOLEs WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL.

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

6. TOTAL REPAIR LENGTH 670 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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CONSTRUCTION AREA

WORK AREA

REPAIR SITE 12-17
APPROX. 450 LF

ACCESS ROUTE
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Pre-Flood Toe

post flood 
existing condition

place 1 ft. thick
blanket 4" to 8" 
quarry spalls

pre-flood condition 
included 3’ blanket 
of class iv riprap

existing levee

typical section - site 12-17
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existing slopes

existing 6’ x 28’compacted 
glacial till keyway

30-45 FT

1
5

F
T

1
0

F
T

(n.T.S.)

triple willow
lift (12" o.c.)

4
F

T

regrade existing soil 
and place 3 ft. Blanket 
class iv riprap

bench elevation varies

cover with 1 ft. 
topsoil and 
hydroseed

20FT

place EMBANKMENT
MATERIAL

NOTES:

1. REGRADE existing embankment SLOPE 2H:1V. TAKE CARE TO NOT 
DAMAGE KEYWAY.

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL three WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.Place 
first lift at lowest possible elevation BUT NOT ABOVE OHWL. 

5. COVER EXPOSED ROCK ABOVE HIGHEST WILLOW LIFT WITH TOPSOIL 
AND HYDROSEED. 

6. TOTAL REPAIR LENGTH 450 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. EXCAVATE AND RECOMPACT BENCH WHERE SINK HOLES ARE 
PRESENT ACCORDING TO EM 1110-2-1913, TABLE 7.1, CATEGORY 2. 

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ 
EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND 
BELOW STEM.PLACE FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT 
NOT ABOVE OHWL.  

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND 
HYDROSEED. 

7. place one row of bench plantings (3’ o.c.) ON EMBANKMENT 
SLOPE.

8. TOTAL REPAIR LENGTH 800 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

post flood existing
condition

regrade existing soil 
and place 3’ blanket 
class iv riprap

bench plantings
(3’ o.c.)cover with 1’ topsoil 

and hydroseed

place EMBANKMENT
MATERIAL

place 1’ blanket 
4" to 8" quarry spalls
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PLACE 1’ BLANKET 4" TO 8" 
QUARRY SPALLS

POST FLOOD EXISTING CONDITION

PRE-FLOOD CONDITION INCLUDED
3’ BLANKET OF CLASS IV RIPRAP

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

BENCH PLANTINGS
(3’ O.C.)

TRIPLE WILLOW
LIFT (12" O.C.)

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET OF 
CLASS IV RIPRAP

PLACE EMBANKMENT 
MATERIAL

NOTES:

1.  REGRADE REVETTED SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. EXCAVATE AND RECOMPACT BENCH WHERE SINK HOLES ARE 
PRESENT ACCORDING TO EM 1110-2-1913, TABLE 7.1, CATEGORY 2. 

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND
 HYDROSEED. 

6. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.   

7. PLACE ONE ROW OF BENCH PLANTINGS (3’ O.C.) AT TOP OF EMBANKMENT SLOPE.

8. TOTAL REPAIR LENGTH 700 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 
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Varies

Pre-Flood Toe

15-20 FT

1
2

F
T

(N.T.S.)

1

1

2

POST FLOOD EXISTING CONDITION

PRE-FLOOD CONDITION INCLUDED
3’ BLANKET OF CLASS IV RIPRAP

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET OF
CLASS IV RIPRAP

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

BENCH PLANTINGS
(3’ O.C.)

BENCH ELEVATION VARIES

TRIPLE WILLOW
LIFT (12" O.C.)

PLACE EMBANKMENT 
MATERIAL

NOTES:

1. REGRADE REVETTED SLOPE 2H:1V.  

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. EXCAVATE AND RECOMPACT BENCH WHERE SINK HOLES ARE 
PRESENT ACCORDING TO EM 1110-2-1913, TABLE 7.1, CATEGORY 2. 

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.  

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.

7. PLACE ONE ROW OF BENCH PLANTINGS (3’ O.C.) on riverward slope 3’ from 
bench shoulder. 

8. TOTAL REPAIR LENGTH 200 LF. PROJECT EXTENTS WILL BE MARKED IN FIELD 
PRIOR TO CONSTRUCTION. 

PLACE 1’ BLANKET
4" TO 8" QUARRY
SPALLS
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existing levee

Varies

Pre-Flood Toe

15FT

EXISTING SLOPES

1

1

2

POST FLOOD EXISTING CONDITION

BENCH ELEVATION VARIES

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

PRE-FLOOD CONDITION INCLUDED
3’ BLANKET OF CLASS IV RIPRAP

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET
CLASS IV RIPRAP

TRIPLE WILLOW 
LIFT (12" O.C.)

PLACE 1’ BLANKET 
4" TO 8" QUARRY SPALLS

place EMBANKMENT
MATERIAL

NOTES:

1. REGRADE REVETTED SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.  

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND 
HYDROSEED.

6. TOTAL REPAIR LENGTH 925 LF. PROJECT EXTENTS WILL BE MARKED IN FIELD 
PRIOR TO CONSTRUCTION. 
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CONSTRUCTION AREA

WORK AREA

REPAIR SITE 17-15
APPROX. 125 LF

STAGING AREA

ACCESS ROUTE
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existing levee

Varies

Pre-Flood Toe

15FT

EXISTING SLOPES

1

1

2

BENCH ELEVATION VARIES

COVER WITH 1’ TOPSOIL
AND HYDROSEED

PRE-FLOOD CONDITION 
INCLUDED 3’ BLANKET 
OF CLASS IV RIPRAP

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET 
CLASS IV RIPRAP

POST FLOOD EXISTING CONDITION

TRIPLE WILLOW 
LIFT (12" O.C.)

NOTES:

1. REGRADE REVETTED SLOPE 2H:1V.

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.   

5. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.    

6. TOTAL REPAIR LENGTH 125 LF. PROJECT EXTENTS WILL BE MARKED IN FIELD 
PRIOR TO CONSTRUCTION. 

PLACE EMBANKMENT
MATERIAL

PLACE 1’ BLANKET 
4" TO 8" QUARRY
SPALLS
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(n.t.s.)

tree plantings
(15’ o.c.)

1

2

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET 
CLASS IV RIPRAP

POST FLOOD EXISTING CONDITION

BENCH PLANTINGS 
(3’ O.C.)

TRIPLE WILLOW
LIFT (12" O.C.)

PLACE EMBANKMENT
MATERIAL

PLACE 1’ BLANKET 4" TO 8" 
QUARRY SPALLS

NOTES:

1. REGRADE REVETTED SLOPE 2H:1V. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. HABITAT WEIR TO BE PLACED AT UPSTREAM END OF PROJECT LIMIT. 
CONSTRUCT TOP OF WEIR 2’ ABOVE EST. OHWL. WEIR WILL HAVE A 5’ 
PLATFORM AND BE SLOPED AT 2:1.

5. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ 
EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND 
BELOW STEM.PLACE FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT 
NOT ABOVE OHWL. 

6. PLACE two rows OF BENCH PLANTINGS (3’ O.C.) ON EMBANKMENT SLOPE. 

7. place one row of tree plantings (15’ o.c.) on landward side of 
levee crown.

8. COVER bench area AND SLOPE With topsoil AND HYDROSEED.    

9. TOTAL REPAIR LENGTH 250 LF. PROJECT EXTENTS WILL BE MARKED IN FIELD 
PRIOR TO CONSTRUCTION. 
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2

tree plantings
(15’ o.c.)

SECTION VIEW - site 17-16

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

REGRADE EXISTING SOIL 
AND PLACE 3’ BLANKET 
CLASS IV RIPRAP

HABITAT WEIR

POST FLOOD EXISTING CONDITION

PRE-FLOOD TOE

PLACE 1’ BLANKET 4" TO 6" 
QUARRY SPALLS

2
F

T

1
5

F
T

1
2

F
T

1

1
7

F
T

OHWL

2
F

T

PROFILE VIEW - site 17-16

1

1

1

10FT

PLACE EMBANKMENT 
MATERIAL

4
f
t

two rows of plantings 
(3’ o.c.)

NOTES:

1. REGRADE REVETTED SLOPE 2H:1V. 

2. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS V RIPRAP. 

3. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE 
AND BELOW STEM.PLACE FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL. 

4. PLACE two rows OF BENCH PLANTINGS (3’ O.C.) ON EMBANKMENT SLOPE. 

5. HABITAT WEIR TO BE PLACED AT UPSTREAM END OF PROJECT LIMIT. CONSTRUCT TOP OF WEIR 2’ 
ABOVE EST. OHWL. WEIR WILL HAVE A 10’ PLATFORM AND BE SLOPED AT 2:1.

6. COVER bench area AND SLOPE With topsoil AND HYDROSEED.    
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Varies

existing levee

20FT-30FT

8
F

T

OHWL

1
0

F
T

typical section - site 22-3

(n.t.s.)

4
f
t

PLACE 1’ BLANKET 
4" TO 8" QUARRY
SPALLS

TWO rowS of plantings 
(3’ o.c.)

NOTES:

1. REGRADE SLOPE TO TIE-IN UPSTREAM REPAIR TO DOWNSTREAM
EXISTING GRADE. 

2. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

3. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

4. INSTALL THREE WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.  

5. PLACE two rows OF PLANTINGS (3’ O.C.) ON EMBANKMENT SLOPE. 

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED. 

7. TOTAL REPAIR LENGTH 110 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

post flood existing condition

pre-flood toe

double willow 
lift (12" o.c.)

regrade existing soil 
and place 3’ blanket 
class iv riprap

cover with 1’ topsoil 
and hydroseed

place EMBANKMENT 
MATERIAL
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1

1

3

2
Varies

Pre-Flood Toe

existing levee

OHWL

typical section - site 22-7

60-175 FT

EXISTING LEVEE

4
F

T

(N.T.S.)

PLACE 1’ THICK 
BLANKET 4" X 8"
QUARRY SPALLS

1
3

F
T

1
0

F
T

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

PLACE 3’ BLANKET
CLASS IV RIPRAP

DOUBLE WILLOW
LIFT (12" O.C.)

20ft

tree plantings
(15’ o.c.)

ANCHORED LOG WITH
ROOTWAD (3’-7’ dIA.)

NOTES:

1. REGRADE EXISTING EMBANKMENT SLOPE 3H:1V FOR 350 LF of this repair.  
sLOPE LAYBACK SHOULD BE INITIATED 2’ BELOW EST. OHWL. TRANSITIONS 
to total 150 lf outside this 350 lf layback and are included in 2007 site
mitigation drawings. 

2. ONLY REMOVE TREES MARKED FOR DEMO. PLACE ON U/S DEPOSITIONAL BENCH.

3. DO NOT DISTURB WETLAND ALONG RIVERWARD TOE OF SETBACK PORTION OF LEVEE.

4. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP. 

5. INSTALL two WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ EMBEDDED
INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE 
FIRST LIFT AT LOWEST POSSIBLE ELEVATION BUT NOT ABOVE OHWL.  

6. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.   

7. INSTALL SIX LOGS WITH ROOTWADS (20’ unit length, 3’-7’ diameter 
rootwad) ANCHORED WITH HOLD DOWN ROCK. (See log/rootwad detail) 

8. place one row of tree plantings (15’ o.c.) on bench area near wetland. 

9. TOTAL REPAIR LENGTH 350 LF. PROJECT EXTENTS WILL BE MARKED
IN FIELD PRIOR TO CONSTRUCTION. 

2
F

T
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1

OHWL

typical section - site 22-10

1
4

F
T

4
F

T

1.5+/-

1

1.5+/-

10FT

(n.t.s.)

16FT

COVER WITH 1’ 
TOPSOIL AND 
HYDROSEED

DOUBLE WILLOW 
LIFT (12" O.C.)

4" LAYER 5/8"
MINUS CRUSHED ROCK

MANN ROAD
(EXISTING)

DRAINAGE DITCH

IMPERMEABLE 
LEVEE CORE
APPROX. 3’ X 12’

EXCAVATION LIMIT 
FLUSH WITH ROAD

PRE-FLOOD TOE POST FLOOD 
EXISTING CONDITION

PLACE 1’ THICK 
BLANKET 4" TO 8" 
QUARRY SPALLS

COMPACTED LEVEE FILL 
MIXED WITH EXCAVATED MATERIAL

PRE-FLOOD CONDITION 
INCLUDED 3’ BLANKET 
CLASS IV RIPRAP

REGRADE EXISTING SOIL
AND PLACE 3’ BLANKET
CLASS IV RIPRAP

PLACE EMBANKMENT
MATERIAL

NOTES:

1. EXCAVATE LEVEE. TRANSMISSION POLE MUST BE RELOCATED.

2. INSTALL IMPERMEABLE CORE. COMPACT WITH VIBRATORY COMPACTOR OR OTHER.

3. EXCAVATE AND RECOMPACT LEVEE ACCORDING TO EM 1110-2-1913, TABLE 7.1, 
CATEGORY 2. 

4. RECONSTRUCT RIVERWARD AND LANDWARD SLOPES TO MATCH EXISTING U/S AND D/S SECTIONS. 

5. FILL SCOUR HOLE WITH EMBANKMENT MATERIAL. 

6. PLACE SPALL FILTER BLANKET OVERLAIN WITH CLASS IV RIPRAP.

7. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’EMBEDDED INTO SOIL, 
1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND BELOW STEM.PLACE FIRST LIFT AT LOWEST 
POSSIBLE ELEVATION BUT NOT ABOVE OHWL.

8. COVER EXPOSED ROCK ABOVE WILLOW LIFTS WITH TOPSOIL AND HYDROSEED.

9. TOTAL REPAIR LENGTH 300 LF. PROJECT LIMITS WILL BE MARKED IN FIELD PRIOR TO 
CONSTRUCTION. 
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NOTES:

1. SLOPES ARE APPROXIMATE.

2. PLACE LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN ROCK

(20’ UNIT LENGTH, 3’-7’ DIAMETER ROOTWAD) PLACED IN FRONT OF 

RIVERWARD TOE. (SEE LOG/ROOTWAD DETAIL)

3. MITIGATION SITE LENGTH IS 460 LF.

TYPICAL SECTION - SITE 3-5

SKAGIT SITE 3-5 MITIGATION
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NOTES:

1.  SLOPES ARE APPROXIMATE.

2. PLACE LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN ROCK

(20’ UNIT LENGTH, 3’-7’ DIAMETER ROOTWAD) PLACED IN FRONT OF 

RIVERWARD TOE. (SEE LOG/ROOTWAD DETAIL)

3. 38 TOTAL LOG/ROOTWAD ASSEMBLIES REQUIRED FOR THIS SITE.

4. MITIGATION SITE LENGTH IS 375 LF.
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1.  SLOPES ARE APPROXIMATE.

2. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND 

HYDROSEED.

3. PLACE THREE LAYERS OF PLANTINGS (3’ O.C.) ON BANK, 

ROWS SPACED AT 2’, FIRST ROW 2’ ABOVE EXISTING WILLOWS.

4. MITIGATION LENGTH AT THIS SITE IS 500 LF.
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TYPICAL SECTION - SITE 12-3
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NOTES:

1. SLOPES ARE APPROXIMATE.

2. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND 

HYDROSEED.

3. MITIGATION LENGTH AT THIS SITE IS 651 LF.
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Pre-Flood Toe

place 1 ft. thick
blanket 4" to 6" 
quarry spalls

existing levee

existing slopes

6’ x 28’ compacted
glacial till keyway

3

2
0

F
T

EXISTING LEVEE

POST FLOOD EXISTING 
CONDITION

DOUBLE WILLOW 
(12" O.C.)

1
0

F
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1
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5
f
t

45-75 ft

45ft

regrade existing 
soil and place 3 ft. 
blanket class iv riprap

5
f
t

NOTES:

1.  SLOPES ARE APPROXIMATE.

2. TRANSITION LAYBACK AT 2011 REPAIR SITE 12-14 INTO EXISTING

SLOPE AND GRADE AT UPSTREAM AND DOWNSTREAM ENDS. 

3. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 

2’ EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE

AND BELOW STEM. PLACE FIRST LIFT AT LOWEST POSSIBLE 

ELEVATION BUT NOT ABOVE OHWL.

4. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND 

HYDROSEED.

5. MITIGATION LENGTH AT THIS SITE IS 150 LF.

TYPICAL SECTION - SITE 12-14

bench plantings
(3’ o.c.)

60-90 ft
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NOTES:

1.  SLOPES ARE APPROXIMATE.

2. PLACE WOODY DEBRIS IN PILE ALONG TOE OF RIVERWARD

LEVEE SLOPE.

3. MITIGATION LENGTH AT THIS SITE IS 100 LF.

TYPICAL SECTION - SITE 17-2

EXISTING DEBRIS PILE

NEW DEBRIS
PILE
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RIVER BEND ROAD 
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EXISTING WILLOWS

EXISTING DEBRIS 
PILE

COVER WITH 1’ TOPSOIL 
AND HYDROSEED

NOTES:

1. SLOPES ARE APPROXIMATE.

2. PLACE LOGS WITH ROOTWADS ANCHORED WITH HOLD DOWN

ROCK (20’ UNIT LENGTH, 3’-7’ DIAMETER ROOTWAD) PLACED 

IN FRONT OF RIVERWARD TOE. (SEE LOG/ROOTWAD DETAIL)

3. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND 

HYDROSEED.

4. MITIGATION LENGTH AT THIS SITE IS 400 LF.

TYPICAL SECTION - SITE 17-6

PLACE ANCHORED LOGS 
WITH ROOTWADS (3’-7’ DIA.)
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1

DIKE 17-6
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EXISTING WILLOWS

NOTES:

1. SLOPES ARE APPROXIMATE.

2. REMOVE INVASIVE VEGETATION AND REPLACE WITH NATIVE

SPECIES.

3. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND 

HYDROSEED.

4. MITIGATION LENGTH AT THIS SITE IS 273 LF.

NOT TO SCALE

TYPICAL SECTION - SITE 22-3
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PLACE 3’ BLANKET
CLASS IV RIPRAP

DOUBLE WILLOW
LIFT (12" O.C.)

20ft

tree plantings
(15’ o.c.)

ANCHORED LOG WITH
ROOTWAD (3’-7’ dIA.)

NOT TO SCALE

TYPICAL SECTION - SITE 22-7

NOTES:

1. SLOPES ARE APPROXIMATE.

2. THIS 150 LF MITIGATION SITE INCLUDES TRANSITION ZONE FOR 2011 

REPAIR SITE (350 LF). 

3. INSTALL TWO WILLOW LIFTS. WILLOWS TO HAVE 3’ STEMS WITH 2’ 

EMBEDDED INTO SOIL, 1’ EXPOSED. 4" LAYER OF TOPSOIL ABOVE AND 

BELOW STEM. PLACE FIRST LIFT AT LOWEST POSSIBLE ELEVATION 

BUT NOT ABOVE OHWL. 

4. COVER EXPOSED ROCK ABOVE WILLOWS WITH SOIL AND HYDROSEED.

5. MITIGATION LENGTH AT THIS SITE IS 150 LF.
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LWD PLAN VIEW
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NOT TO SCALE

EPOXY

�" DIA. CHAIN (TYP.)

LWD CONIFER (TYP.)

EXISTING RIVERBED

LWD WITH ROCK ANCHOR PROFILE VIEW

NOT TO SCALE

TYPICAL LOG TO BOULDER
ANCHOR CONNECTION

PULL CHAIN TIGHT TO TENSION. 

SHACKLE TO EYE.

DRILL 1" HOLE FOR 7/8" IN OD. 

X 12" LONG,GALVANIZED, THREADED, 

ROUND EYE BOLT.EMBED THREADED 

END 8" SHACKLE CHAIN TO EYE.

V
IL

L
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R
R

E
A

L

BOULDER ANCHOR

NOTES:

1. Trees recruited for use in the log/rootwad 
structures must be hemlock, spruce, cedar, 
fir,or pine.

2. rock to be used for log/rootwad boulder 
anchors.

3. EMBED HALF OF ROCK ANCHORS INTO EXISTING 
RIVERBED TO SECURe IN PLACE.

D
E

T
A
IL




































































	c page insert
	Skagit EA Appendix C - designs
	App C coverpg 74
	5-6 Appendix C - all designs
	5 Skagit EA Appendix C Designs_2011
	Skagit__Designs_2011.pdf
	Skagit__Designs_2011.pdf
	Skagit_2011.pdf
	Binder1.pdf
	Skagit_2011.pdf
	Skagit_2011.pdf
	Skagit_2011.pdf
	Binder3.pdf
	Binder2.pdf
	DD1_3-c1.pdf
	DD1_13-c1
	DD1_13-c2
	DD1_3-C2
	DD12_11-C1
	DD12_12_C2
	DD12_12-C1
	DD12_13-C1
	DD12_14_C1
	DD12_14_C2
	DD12_15-C1
	DD12_15-C2
	DD12_16-C1
	DD12_16-C2
	DD12_17-C1pdf
	DD12_17-C2
	DD12_4B_C2
	DD12_4-C2
	DD12_6_C2
	DD12_6-C1
	DD12_9_C2
	DD12_9-C1
	DD17_10-C1
	DD17_10-C2
	DD17_12-C1
	DD17_12-C2
	DD17_15-C1
	DD17_15-C2
	DD17_16-C1
	DD17_16-C2
	DD17_16-C3
	DD17_7-C1
	DD17_7-C2
	DD17_9-C1
	DD17_9-C2
	DD22_10-C1
	DD22_10-C2
	DD22_11-C1
	DD22_11-C2
	DD22_12-C1
	DD22_12-C2
	DD22_3-C1
	DD22_3-C2
	DD3_11_C2
	DD3_6-c1
	DD3_6-C2
	DD3_8-C1
	DD3_8-C2



	DD12_3
	DD12_6
	DD17_2
	DD17_6
	DD22_3
	DD3_1

	DD1_14-c1
	DD1_7
	DD12_13-c2
	DD12_4B-c1
	DD12_4-c1
	DD3_11-c2
	DD3_5
	DD3_6

	DD1_14-c2
	DD12_14-c2

	DD12_11-c2

	DD22_7-c
	DD22_7-c1
	DD22_7-c2


	LWD

	6 Skagit EA Appendix C2 -as builts  - Jan 2011 
	5b Skagit BA Appendix D - 2007 Skagit As Builts
	DD1 - 2007 as-buiils
	SKA-1-07 (1-1)
	SKA-1-07 (1-2)
	SKA-1-07 (1-4)
	SKA-1-07 (1-7)

	DD3 - 2007 as-buiils
	SKA-3-07 (3-1)
	SKA-3-07 (3-2)
	SKA-3-07 (3-3)
	SKA-3-07 (3-4)
	SKA-3-07 (3-5)
	SKA-3-07 (3-6)
	SKA-3-07 (3-6)
	SKA-3-07 (3-7)

	DD12 - 2007 as-buiils
	SKA-4-07 (12-1)
	SKA-4-07 (12-2)
	SKA-4-07 (12-3)
	SKA-4-07 (12-5)
	SKA-4-07 (12-6)
	SKA-4-07 (12-7)
	SKA-4-07 (12-8)

	DD17 - 2007 as-buiils
	SKA-5-07 (17-1)
	SKA-5-07 (17-2)
	SKA-5-07 (17-3)
	SKA-5-07 (17-4)
	SKA-5-07 (17-5)
	SKA-5-07 (17-6)

	DD22 - 2007 as-buiils
	SKA-2-07  (22-1)
	SKA-2-07  (22-2)
	SKA-2-07  (22-3)
	SKA-2-07  (22-4)
	SKA-2-07  (22-5)
	SKA-2-07  (22-6)
	SKA-2-07  (22-8)
	SKA-2-07  (22-9)








