












61st PL W RETAINING WALL REPAIRS 
PROJECT NARRATIVE 

 

PROJECT PROPONENT:  City of Mukilteo  

PROJECT NAME:    61st Place West Retaining Wall Repairs, Mukilteo, Washington   

PROJECT LOCATION:   This project is located within the western region of the City of 
Mukilteo overlooking Possession Sound.  The location of the 
proposed work is near the south end of the 61st Place West 
roadway, in the Northwest Quarter of Section 17, Township 28 
North, Range 4 East, Willamette Meridian, Snohomish County, 
Washington.    

DATE:    January 4, 2019 

BACKGROUND 
In January 1997 a slide impacted approximately 65 feet of the northbound lane of the 61st PL W 
roadway.  The subgrade under the north shoulder, and a portion of the roadway, dropped up to 2 
feet. Following that event the City of Mukilteo hired a consultant to conduct a geotechnical 
investigation and provide recommendations for stabilizing the road.  After considering several 
mitigation alternatives, the preferred solution was to construct a cantilever soldier pile wall, with 
timber lagging, coupled with MSE walls at the ends of the soldier pile wall.  This wall was 
constructed in 1998.  
 
Shortly after construction was completed, additional deformation of the slope in front of the wall 
occurred in the spring of 1999. This slope movement undermined the bottom row of lagging within 
a portion of the wall.  Rather than installing additional lagging, a plywood bulkhead below the 
existing lagging was recommended to mitigate the deformation along with re-grading of the bench 
in front of the wall. 
 
The slope in front of the wall slid again in March 2011. The slope appeared to drop an additional 
3 to 5 feet exposing up to 14 feet of wall face in the central portion of the wall.  The slide 
undermined the lower level of lagging that had been repaired in 1999 and also resulted in the 
failure of the MSE wall at the east end of the soldier pile wall.  Deformation of the wall soldier piles 
was also reported. Evidence of surface water erosion was observed on the slope south of the road, 
below the residential houses.  Recommendations were provided to improve short-term stability 
while long-term stabilization options were being developed. 
 
In early 2016, the City of Mukilteo hired a geotechnical consultant to review and update the initial 
geotechnical analysis and the preferred stabilization alternative.  Recommendations indicated that 
the option of reinforcing the existing pile wall with tiebacks and improving surface and subsurface 
drainage would provide adequate support for the roadway embankment and will provide a similar 
level of slope stability improvement as the previous mitigation recommendation (secant pile wall).  
Surface water infiltration and groundwater flow proved to be the primary causative factors 
resulting in the slope failure. Drainage improvements to reduce groundwater and control surface 
water drainage uphill and adjacent to the area were recommended to further stabilize the slope. 
 



 
PROJECT DESCRIPTION  
The retaining wall along the 61st Place West roadway has suffered damage, and the road is at risk 
of failure. This roadway serves as the only access to adjacent residential properties, as well as the 
Mukilteo Water and Wastewater District’s regional sewer lift station located north and downhill of 
the wall system. The project’s goal is to maintain this access by repairing existing damage and 
preventing future failure of the road.  
 
This project proposes to repair and reinforce an existing 90-foot-long, soldier pile retaining wall 
and associated roadway.  This project will be designed and constructed using FEMA’s Severe 
Repetitive Loss Program Hazard Mitigation Grant funds.  
 
In addition to repairing and reinforcing the existing soldier pile wall, the wall will be extended by 
an additional 30-40 feet at each end. This project will also repair a segment of the existing roadway 
that has failed adjacent to the existing wall and install surface and subsurface stormwater 
management systems to collect roadway runoff and groundwater, which will enhance stability to 
existing steep slopes.  To strengthen the existing wall, tie-back anchors and walkers will be installed 
at the face of the wall and will extend under the roadway and uphill slope to an appropriate bonded 
length of approximately 55 feet. Additionally, subsurface drains will extend under the roadway and 
uphill slope to an approximate length of 80 feet to 120 feet.  These subsurface anchors and drains 
will require a permanent subsurface slope easement from two (2) uphill property owners.  Quarry 
spall slope armoring will be placed within 3 feet of the back of shoulder to stabilize the existing toe 
of cut-slopes.  
 
CRITICAL AREAS 
One wetland was identified downslope of the retaining wall.  This wetland is classified as a Category 
III, with a 60 foot buffer width.  No streams are present in the project area.  For greater detail, refer 
to the Critical Areas Report, Wetland Determination Report, and the Biological Evaluation Report.  
After construction, disturbed vegetated areas will be restored, and areas within critical area 
(wetland) buffers will be restored with plantings to meet the City of Mukilteo critical areas 
regulations.   

 

 

Prepared By: 

_____________________________________________________ 
Randall R. Roberts, P.E.  
Mukilteo Project Manager 
Capital Project Engineer 
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C

T
O

R
)
 

O
F

F

R
O

A
D

W
A

Y
S

.
 
C

O
M

P
A

C
T

I
O

N
 
S

H
A

L
L

 
B

E
 
P

E
R

F
O

R
M

E
D

 
I
N

 
A

C
C

O
R

D
A

N
C

E
 
W

I
T

H
 
S

E
C

T
I
O

N
S

 
7

-
0

8
.
3

(
3

)
 
 
A

N
D

 
2

-
0

3
.
3

(
1

4
)
D

 
O

F

T
H

E
 
W

S
D

O
T

 
S

T
A

N
D

A
R

D
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

.

1
3
.

T
H

E
 
C

O
N

T
R

A
C

T
O

R
 
S

H
A

L
L

 
B

E
 
R

E
S

P
O

N
S

I
B

L
E

 
F

O
R

 
L
O

C
A

T
I
N

G
 
A

N
D

 
P

R
O

T
E

C
T

I
N

G
 
A

L
L

 
E

X
I
S

T
I
N

G
 
U

T
I
L

I
T

I
E

S
 
P

R
I
O

R
 
T

O

A
N

D
 
D

U
R

I
N

G
 
C

O
N

S
T

R
U

C
T

I
O

N
.
 
L
O

C
A

T
I
O

N
 
O

F
 
U

T
I
L
I
T

I
E

S
 
S

H
O

W
N

 
O

N
 
C

O
N

S
T

R
U

C
T

I
O

N
 
P

L
A

N
S

 
A

R
E

 
B

A
S

E
D

 
O

N
 
B

E
S

T

R
E

C
O

R
D

S
 
A

V
A

I
L
A

B
L
E

 
A

N
D

 
A

R
E

 
S

U
B

J
E

C
T

 
T

O
 
V

A
R

I
A

T
I
O

N
.
 
F

O
R

 
A

S
S

I
S

T
A

N
C

E
 
I
N

 
U

T
I
L

I
T

Y
 
L

O
C

A
T

I
O

N
,
 
C

A
L

L
 
8

1
1

.

1
4
.

P
R

I
O

R
 
T

O
 
C

O
N

S
T

R
U

C
T

I
O

N
,
 
T

H
E

 
C

O
N

T
R

A
C

T
O

R
 
S

H
A

L
L

 
N

O
T

I
F

Y
 
T

H
E

 
P

R
O

J
E

C
T

 
M

A
N

A
G

E
R

 
W

H
E

N
 
C

O
N

F
L

I
C

T
S

 
E

X
I
S

T

B
E

T
W

E
E

N
 
T

H
E

 
P

L
A

N
S

 
A

N
D

 
F

I
E

L
D

 
C

O
N

D
I
T

I
O

N
S

.
 
C

O
N

F
L
I
C

T
S

 
S

H
A

L
L

 
B

E
 
R

E
S

O
L

V
E

D
 
(
I
N

C
L

U
D

I
N

G
 
P

L
A

N
 
A

N
D

 
P

R
O

F
I
L

E

R
E

V
I
S

I
O

N
S

)
 
A

N
D

 
R

E
S

U
B

M
I
T

T
E

D
 
F

O
R

 
A

P
P

R
O

V
A

L
 
P

R
I
O

R
 
T

O
 
P

R
O

C
E

E
D

I
N

G
 
W

I
T

H
 
C

O
N

S
T

R
U

C
T

I
O

N
.

1
5
.

A
 
R

I
G

H
T

-
O

F
-
W

A
Y

 
P

E
R

M
I
T

 
A

N
D

 
A

P
P

R
O

V
A

L
 
O

F
 
T

H
E

 
T

E
M

P
O

R
A

R
Y

 
E

R
O

S
I
O

N
 
A

N
D

 
S

E
D

I
M

E
N

T
A

T
I
O

N
 
C

O
N

T
R

O
L

 
P

L
A

N

S
H

A
L
L
 
B

E
 
O

B
T

A
I
N

E
D

 
F

R
O

M
 
T

H
E

 
C

I
T

Y
 
P

R
I
O

R
 
T

O
 
A

N
Y

 
O

N
-
S

I
T

E
 
G

R
A

D
I
N

G
.

A
P

P
E

N
D

I
X

 
B

 
-
 
C

O
N

S
T

R
U

C
T

I
O

N
 
N

O
T

E
S

B
.
2

 
 
S

I
T

E
 
G

R
A

D
I
N

G
 
A

N
D

 
C

O
N

S
T

R
U

C
T

I
O

N
 
S

W
P

P
P

 
N

O
T

E
S

1
.

P
R

I
O

R
 
T

O
 
A

N
Y

 
S

I
T

E
 
C

O
N

S
T

R
U

C
T

I
O

N
 
I
N

C
L
U

D
I
N

G
 
C

L
E

A
R

I
N

G
/
L
O

G
G

I
N

G
 
O

R
 
G

R
A

D
I
N

G
,
 
T

H
E

 
S

I
T

E
 
C

L
E

A
R

I
N

G
 
L

I
M

I
T

S

S
H

A
L
L

 
B

E
 
L
O

C
A

T
E

D
 
A

N
D

 
F

I
E

L
D

 
I
D

E
N

T
I
F

I
E

D
 
B

Y
 
T

H
E

 
P

R
O

J
E

C
T

 
S

U
R

V
E

Y
O

R
 
(
O

R
 
P

R
O

J
E

C
T

 
E

N
G

I
N

E
E

R
 
O

R
 
P

R
O

J
E

C
T

B
I
O

L
O

G
I
S

T
)
 
A

S
 
R

E
Q

U
I
R

E
D

 
B

Y
 
T

H
E

S
E

 
P

L
A

N
S

.
 
T

H
E

 
C

O
N

T
R

A
C

T
O

R
 
S

H
A

L
L

 
C

O
N

T
A

C
T

 
T

H
E

 
C

I
T

Y
 
T

O
 
O

B
T

A
I
N

 
T

H
E

 
N

A
M

E

A
N

D
 
P

H
O

N
E

 
N

U
M

B
E

R
 
O

F
 
T

H
E

 
P

R
O

J
E

C
T

 
S

U
R

V
E

Y
O

R
 
R

E
S

P
O

N
S

I
B

L
E

 
F

O
R

 
D

E
L

I
N

E
A

T
I
N

G
 
T

H
E

S
E

 
L

I
M

I
T

S
.

2
.

S
O

I
L
S

 
I
N

 
M

U
K

I
L
T

E
O

 
O

F
T

E
N

 
C

O
N

T
A

I
N

 
F

I
N

E
R

 
P

A
R

T
I
C

L
E

S
 

W
H

I
C

H
 

W
I
L

L
 

P
A

S
S

 
T

H
R

O
U

G
H

 
S

E
D

I
M

E
N

T
 

T
R

A
P

S

U
N

T
R

E
A

T
E

D
 
A

N
D

 
H

A
V

E
 
E

X
T

R
E

M
E

L
Y

 
L
O

N
G

 
S

E
T

T
L
I
N

G
 
T

I
M

E
S

.
 
 
T

H
E

R
E

F
O

R
E

,
 
T

H
E

 
N

E
E

D
 
T

O
 
C

O
N

T
R

O
L

 
E

R
O

S
I
O

N
 
F

R
O

M

T
H

E
 
S

I
T

E
 
I
S

 
T

H
E

 
F

I
R

S
T

 
P

R
I
O

R
I
T

Y
 
A

N
D

 
I
S

 
E

M
P

H
A

S
I
Z

E
D

 
B

Y
 
T

H
E

S
E

 
N

O
T

E
S

.

3
.

S
T

O
C

K
P

I
L
E

S
 
A

R
E

 
T

O
 
B

E
 
L
O

C
A

T
E

D
 
I
N

 
S

A
F

E
 
A

R
E

A
S

 
A

N
D

 
A

D
E

Q
U

A
T

E
L

Y
 
P

R
O

T
E

C
T

E
D

 
B

Y
 
T

E
M

P
O

R
A

R
Y

 
S

E
E

D
I
N

G
 
A

N
D

M
U

L
C

H
I
N

G
,
 
P

E
R

I
M

E
T

E
R

 
B

M
P

S
,
 
O

R
 
T

E
M

P
O

R
A

R
Y

 
S

E
E

D
I
N

G
.

4
.

A
L
L

 
E

A
R

T
H

 
W

O
R

K
 
S

H
A

L
L

 
B

E
 
P

E
R

F
O

R
M

E
D

 
I
N

 
A

C
C

O
R

D
A

N
C

E
 
W

I
T

H
 
C

I
T

Y
 
S

T
A

N
D

A
R

D
S

.
 
A

 
P

R
E

C
O

N
S

T
R

U
C

T
I
O

N
 
S

O
I
L

S

I
N

V
E

S
T

I
G

A
T

I
O

N
 
M

A
Y

 
B

E
 
R

E
Q

U
I
R

E
D

 
T

O
 
E

V
A

L
U

A
T

E
 
S

O
I
L
 
S

T
A

B
I
L
I
T

Y
.

5
.

T
H

E
 
S

U
R

F
A

C
E

 
O

F
 
A

L
L

 
S

L
O

P
E

S
 
S

H
A

L
L

 
B

E
 
C

O
M

P
A

C
T

E
D

.
 
T

H
I
S

 
M

A
Y

 
B

E
 
A

C
C

O
M

P
L

I
S

H
E

D
 
B

Y
 
O

V
E

R
-
B

U
I
L

D
I
N

G
 
T

H
E

S
L
O

P
E

S
,
 

T
H

E
N

 
C

U
T

T
I
N

G
 

B
A

C
K

 
T

O
 

F
I
N

A
L

 
G

R
A

D
E

S
;
 

O
R

 
B

Y
 

C
O

M
P

A
C

T
I
N

G
 

E
A

C
H

 
L

I
F

T
 

A
S

 
T

H
E

 
S

L
O

P
E

 
I
S

 
B

E
I
N

G

C
O

N
S

T
R

U
C

T
E

D
.
 
A

L
L
 
S

L
O

P
E

S
 
S

H
A

L
L
 
B

E
 
C

O
M

P
A

C
T

E
D

 
B

Y
 
T

H
E

 
E

N
D

 
O

F
 
E

A
C

H
 
W

O
R

K
I
N

G
 
D

A
Y

.

6
.

A
L
L

 
S

T
R

U
C

T
U

R
A

L
 
F

I
L
L
S

 
S

H
A

L
L

 
B

E
 
C

O
M

P
A

C
T

E
D

 
T

O
 
A

 
M

I
N

I
M

U
M

 
O

F
 
9

5
%

 
M

A
X

I
M

U
M

 
D

E
N

S
I
T

Y
 
I
N

 
T

H
E

 
U

P
P

E
R

 
F

O
U

R

F
E

E
T

 
A

N
D

 
9
0
%

 
M

A
X

I
M

U
M

 
D

E
N

S
I
T

Y
 
B

E
L
O

W
 
F

O
U

R
 
F

E
E

T
 
A

S
 
D

E
T

E
R

M
I
N

E
D

 
B

Y
 
M

O
D

I
F

I
E

D
 
P

R
O

C
T

O
R

 
M

E
T

H
O

D
S

.

7
.

A
 
W

E
T

 
W

E
A

T
H

E
R

 
E

R
O

S
I
O

N
 
C

O
N

T
R

O
L
 
P

L
A

N
 
M

U
S

T
 
B

E
 
S

U
B

M
I
T

T
E

D
 
T

O
 
T

H
E

 
C

I
T

Y
 
F

O
R

 
R

E
V

I
E

W
 
A

N
D

 
A

P
P

R
O

V
A

L
 
O

N
 
O

R

B
E

F
O

R
E

 
S

E
P

T
E

M
B

E
R

 
1
,
 
I
F

 
T

H
E

 
P

R
O

J
E

C
T

 
I
S

 
P

R
O

P
O

S
I
N

G
 
T

O
 
A

C
T

I
V

E
L

Y
 
C

L
E

A
R

,
 
G

R
A

D
E

,
 
O

R
 
O

T
H

E
R

W
I
S

E
 
D

I
S

T
U

R
B

1
,
0
0
0

 
S

Q
U

A
R

E
 

F
E

E
T

 
O

R
 

M
O

R
E

 
O

F
 

S
O

I
L

 
D

U
R

I
N

G
 

T
H

E
 

P
E

R
I
O

D
 
B

E
T

W
E

E
N

 
O

C
T

O
B

E
R

 
1

 
A

N
D

 
A

P
R

I
L

 
3

0
.
 
 

O
T

H
E

R

T
H

R
E

S
H

O
L
D

S
 
F

O
R

 
A

 
W

E
T

 
W

E
A

T
H

E
R

 
E

R
O

S
I
O

N
 
C

O
N

T
R

O
L
 
P

L
A

N
 
I
N

C
L

U
D

E
 
P

R
O

J
E

C
T

S
 
T

H
A

T
:

A
.

H
A

V
E

 
A

N
 
A

R
E

A
 
O

R
 
A

R
E

A
S

 
T

H
A

T
 
D

R
A

I
N

,
 
B

Y
 
P

I
P

E
,
 
O

P
E

N
 
D

I
T

C
H

,
 
S

H
E

E
T

 
F

L
O

W
,
 
O

R
 
A

 
C

O
M

B
I
N

A
T

I
O

N
 
O

F
 
T

H
E

S
E

T
O

 
A

 
T

R
I
B

U
T

A
R

Y
 
W

A
T

E
R

,
 
A

N
D

 
T

H
E

 
T

R
I
B

U
T

A
R

Y
 
W

A
T

E
R

 
I
S

 
O

N
E

-
Q

U
A

R
T

E
R

 
M

I
L

E
 
O

R
 
L

E
S

S
 
D

O
W

N
S

T
R

E
A

M
;
 
O

R

B
.

H
A

V
E

 
S

L
O

P
E

S
 
S

T
E

E
P

E
R

 
T

H
A

N
 
1
5
 
P

E
R

C
E

N
T

 
A

D
J
A

C
E

N
T

 
O

R
 
O

N
-
S

I
T

E
;
 
O

R

C
.

H
A

V
E

 
H

I
G

H
 
P

O
T

E
N

T
I
A

L
 
F

O
R

 
S

E
D

I
M

E
N

T
 
T

R
A

N
S

P
O

R
T

;
 
O

R

D
.

H
A

V
E

 
A

 
C

R
I
T

I
C

A
L
 
A

R
E

A
 
O

R
 
C

R
I
T

I
C

A
L
 
A

R
E

A
 
B

U
F

F
E

R
 
O

N
-
S

I
T

E
,
 
O

R
 
W

I
T

H
I
N

 
5

0
 
F

E
E

T
 
O

F
 
T

H
E

 
S

I
T

E
;

E
.

O
R

 
H

A
V

E
 
H

I
G

H
 
G

R
O

U
N

D
W

A
T

E
R

 
T

A
B

L
E

 
O

R
 
S

P
R

I
N

G
S

.

B
.
5

 
 
S

T
O

R
M

 
D

R
A

I
N

A
G

E
 
G

E
N

E
R

A
L

 
N

O
T

E
S

1
.

A
L

L
 
P

I
P

E
 
S

H
A

L
L

 
B

E
 
P

L
A

C
E

D
 
A

C
C

O
R

D
I
N

G
 
D

I
V

I
S

I
O

N
 
7

 
O

F
 
T

H
E

 
W

S
D

O
T

 
S

T
A

N
D

A
R

D
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

.

2
.

B
A

C
K

F
I
L

L
 

S
H

A
L

L
 

B
E

 
P

L
A

C
E

D
 

E
Q

U
A

L
L

Y
 

O
N

 
B

O
T

H
 

S
I
D

E
S

 
O

F
 

T
H

E
 

P
I
P

E
.
 

E
A

C
H

 
L

I
F

T
 

S
H

A
L

L
 

B
E

 
T

H
O

R
O

U
G

H
L

Y

C
O

M
P

A
C

T
E

D
.
 
C

O
M

P
A

C
T

E
D

 
L

I
F

T
S

 
M

U
S

T
 
E

X
T

E
N

D
 
T

O
 
T

H
E

 
S

I
D

E
 
O

F
 
T

H
E

 
T

R
E

N
C

H
.
 
B

A
C

K
F

I
L

L
 
O

V
E

R
 
T

H
E

 
P

I
P

E
 
S

H
A

L
L

B
E

 
P

E
R

F
O

R
M

E
D

 
I
N

 
A

C
C

O
R

D
A

N
C

E
 
W

I
T

H
 
S

E
C

T
I
O

N
 
7

-
0

8
.
3

(
3

)
 
T

H
E

 
W

S
D

O
T

 
S

T
A

N
D

A
R

D
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

.

3
.

A
L

L
 
G

R
A

T
E

S
 
L

O
C

A
T

E
D

 
I
N

 
T

H
E

 
G

U
T

T
E

R
 
F

L
O

W
 
L

I
N

E
 
(
I
N

L
E

T
 
A

N
D

 
C

A
T

C
H

 
B

A
S

I
N

)
 
S

H
A

L
L

 
B

E
 
D

E
P

R
E

S
S

E
D

 
0

.
1

 
F

E
E

T

B
E

L
O

W
 
A

 
P

R
O

J
E

C
T

E
D

 
F

L
O

W
 
L

I
N

E
 
E

L
E

V
A

T
I
O

N
,
 
E

X
C

E
P

T
 
F

O
R

 
S

T
R

U
C

T
U

R
E

S
 
R

E
Q

U
I
R

I
N

G
 
S

O
L

I
D

 
L

I
D

S
.

4
.

T
H

E
 
C

O
N

T
R

A
C

T
O

R
 
S

H
A

L
L

 
B

E
 
R

E
S

P
O

N
S

I
B

L
E

 
F

O
R

 
A

D
J
U

S
T

I
N

G
 
A

L
L

 
M

A
N

H
O

L
E

,
 
I
N

L
E

T
 
A

N
D

 
C

A
T

C
H

 
B

A
S

I
N

 
F

R
A

M
E

S

A
N

D
 
G

R
A

T
E

S
 
T

O
 
G

R
A

D
E

 
J
U

S
T

 
P

R
I
O

R
 
T

O
 
C

U
R

B
 
I
N

S
T

A
L

L
A

T
I
O

N
 
A

N
D

/
O

R
 
P

A
V

I
N

G
.

5
.

A
L

L
 
C

A
T

C
H

 
B

A
S

I
N

S
 
W

I
T

H
 
A

 
D

E
P

T
H

 
O

F
 
5

 
F

E
E

T
 
O

R
 
G

R
E

A
T

E
R

 
T

O
 
T

H
E

 
F

L
O

W
 
L

I
N

E
 
S

H
A

L
L

 
B

E
 
T

Y
P

E
 
2

 
C

A
T

C
H

 
B

A
S

I
N

S
.

6
.

V
A

N
E

D
 
G

R
A

T
E

S
 
A

R
E

 
R

E
Q

U
I
R

E
D

 
O

N
 
A

L
L

 
S

T
O

R
M

 
S

T
R

U
C

T
U

R
E

S
.
 
A

L
L

 
C

A
T

C
H

 
B

A
S

I
N

S
 
A

N
D

 
M

A
N

H
O

L
E

S
 
S

H
A

L
L

 
H

A
V

E

L
O

C
K

I
N

G
 
L

I
D

S
.
 
R

O
L

L
E

D
 
G

R
A

T
E

S
 
A

R
E

 
N

O
T

 
A

P
P

R
O

V
E

D
 
F

O
R

 
U

S
E

.

7
.

P
O

L
Y

P
R

O
P

Y
L

E
N

E
 
S

A
F

E
T

Y
 
S

T
E

P
S

 
A

N
D

 
L

A
D

D
E

R
 
S

T
E

P
S

 
S

H
A

L
L

 
B

E
 
P

R
O

V
I
D

E
D

 
I
N

 
A

L
L

 
M

A
N

H
O

L
E

S
 
A

N
D

 
S

H
A

L
L

 
B

E

P
O

S
I
T

I
O

N
E

D
 
C

O
R

R
E

C
T

L
Y

 
W

I
T

H
 
T

H
E

 
B

O
L

T
 
A

R
E

A
S

 
O

N
 
T

H
E

 
R

I
M

.

8
.

C
A

T
C

H
 
B

A
S

I
N

 
F

R
A

M
E

S
 
A

N
D

 
G

R
A

T
E

S
 
S

H
A

L
L

 
B

E
 
O

L
Y

M
P

I
C

 
F

O
U

N
D

R
Y

 
M

O
D

E
L

 
S

M
6

0
,
 
S

M
5

2
,
 
O

R
 
S

M
4

4
,
 
L

O
C

K
I
N

G
 
T

Y
P

E

O
R
 
E
Q
U
I
V
A
L
E
N
T
.
 
M
O
D
E
L
 
S
M
5
2
 
S
H
A
L
L
 
B
E
 
R
E
F
E
R
R
E
D
 
T
O
 
A
S
 
A
 
“
T
H
R
U
-
C
U
R
B
 
I
N
L
E
T
”
 
O
N
 
T
H
E
 
P
L
A
N
S
.

9
.

P
R

I
O

R
 
T

O
 
S

I
D

E
W

A
L

K
 
C

O
N

S
T

R
U

C
T

I
O

N
;
 
B

A
C

K
 
O

F
 
W

A
L
L

 
D

R
A

I
N

 
L

I
N

E
S

 
M

U
S

T
 
B

E
 
I
N

S
T

A
L

L
E

D
 
A

S
 
R

E
Q

U
I
R

E
D

.
 
P

I
P

E

S
H

A
L

L
 
B

E
 
P

V
C

 
3

0
3

4
,
 
O

R
 
S

D
R

-
3

5
.
 
L

O
C

A
T

I
O

N
S

 
O

F
 
T

H
E

S
E

 
I
N

S
T

A
L

L
A

T
I
O

N
S

 
S

H
A

L
L

 
B

E
 
S

H
O

W
N

 
O

N
 
T

H
E

 
A

S
-
B

U
I
L

T

C
O

N
S

T
R

U
C

T
I
O

N
 
P

L
A

N
S

 
S

U
B

M
I
T

T
E

D
 
T

O
 
T

H
E

 
C

I
T

Y
.

1
0

.
S

T
O

R
M

 
P

I
P

I
N

G
 
A

N
D

 
C

A
T

C
H

 
B

A
S

I
N

S
 
S

H
A

L
L

 
B

E
 
F

L
U

S
H

E
D

 
A

N
D

 
C

L
E

A
N

E
D

 
B

Y
 
T

H
E

 
C

O
N

T
R

A
C

T
O

R
 
P

R
I
O

R
 
T

O
:

A
.

C
I
T

Y
 
O

F
 
M

U
K

I
L

T
E

O
 
F

I
N

A
L

 
A

C
C

E
P

T
A

N
C

E
 
O

F
 
T

H
E

 
P

R
O

J
E

C
T

 
A

N
D

;

B
.

U
P

O
N

 
C

O
M

M
E

N
C

E
M

E
N

T
 

A
N

D
 

C
O

M
P

L
E

T
I
O

N
 

O
F

 
T

H
E

 
W

A
R

R
A

N
T

Y
 

P
E

R
I
O

D
.
 

 
A

N
 

I
N

V
O

I
C

E
 

D
E

T
A

I
L

I
N

G
 

T
H

E

F
L

U
S

H
I
N

G
 
A

N
D

 
C

L
E

A
N

I
N

G
 
S

H
A

L
L

 
B

E
 
P

R
O

V
I
D

E
D

 
T

O
 
T

H
E

 
C

I
T

Y
.

1
1

.
A

L
L

 
P

I
P

E
S

 
S

H
A

L
L

 
B

E
 
I
N

S
T

A
L

L
E

D
 
W

I
T

H
 
R

U
B

B
E

R
 
G

A
S

K
E

T
S

 
A

S
 
P

E
R

 
M

A
N

U
F

A
C

T
U

R
E

R
'
S

 
R

E
C

O
M

M
E

N
D

A
T

I
O

N
S

.

1
2

.
U

P
O

N
 

R
E

Q
U

E
S

T
 

B
Y

 
T

H
E

 
C

I
T

Y
 

I
N

S
P

E
C

T
O

R
,
 

A
L

L
 

P
I
P

E
 

R
U

N
S

 
S

H
A

L
L

 
P

A
S

S
 

T
H

E
 

L
O

W
 

P
R

E
S

S
U

R
E

 
A

I
R

 
T

E
S

T

R
E

Q
U

I
R

E
M

E
N

T
S

 
O

F
 
S

E
C

T
I
O

N
 
7

-
0

4
.
3

(
1

)
 
E

 
A

N
D

 
F

 
O

F
 
T

H
E

 
W

S
D

O
T

 
S

T
A

N
D

A
R

D
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

.
 
P

I
P

E
 
R

U
N

S
 
S

H
A

L
L

 
B

E

T
E

S
T

E
D

 
W

I
T

H
 
P

I
P

E
 
L

O
A

D
E

D
 
A

N
D

 
C

O
M

P
A

C
T

E
D

 
T

O
 
F

I
N

I
S

H
 
G

R
A

D
E

.

1
3

.
U

P
O

N
 
R

E
Q

U
E

S
T

 
B

Y
 
T

H
E

 
C

I
T

Y
 
I
N

S
P

E
C

T
O

R
,
 
P

I
P

E
 
S

H
A

L
L

 
B

E
 
S

U
B

J
E

C
T

 
T

O
 
M

A
N

D
R

E
L

 
T

E
S

T
I
N

G
 
(
M

A
N

D
R

E
L

 
S

I
Z

E
 
=

 
9

0
%

O
F

 
N

O
M

I
N

A
L

 
P

I
P

E
 
D

I
A

M
E

T
E

R
)
.

1
4

.
P

I
P

E
 
S

H
A

L
L

 
B

E
 
S

T
O

R
E

D
 
O

N
-
S

I
T

E
 
I
N

 
S

H
I
P

P
I
N

G
 
B

U
N

K
S

 
O

N
 
A

 
F

L
A

T
 
L

E
V

E
L

 
S

U
R

F
A

C
E

.
 
T

H
I
S

 
R

E
Q

U
I
R

E
M

E
N

T
 
W

I
L

L
 
B

E

S
T

R
I
C

T
L

Y
 

E
N

F
O

R
C

E
D

.
 

F
A

I
L

U
R

E
 

T
O

 
C

O
M

P
L

Y
 

M
A

Y
 

R
E

S
U

L
T

 
I
N

 
R

E
J
E

C
T

I
O

N
 

O
F

 
T

H
E

 
P

I
P

E
 

A
N

D
/
O

R
 

F
U

T
U

R
E

R
E

S
T

R
I
C

T
I
O

N
 
O

N
 
U

S
E

 
O

F
 
M

A
T

E
R

I
A

L
.

1
5

.
C

O
U

P
L

I
N

G
S

 
S

H
A

L
L

 
B

E
 
I
N

T
E

G
R

A
L

 
B

E
L

L
 
A

N
D

 
S

P
I
G

O
T

 
O

R
 
D

O
U

B
L

E
 
B

E
L

L
 
S

E
P

A
R

A
T

E
 
C

O
U

P
L

I
N

G
S

.
 
S

P
L

I
T

 
C

O
U

P
L

I
N

G
S

W
I
L

L
 
N

O
T

 
B

E
 
A

L
L

O
W

E
D

.

1
6

.
A

L
L

 
N

O
N

-
P

E
R

F
O

R
A

T
E

D
 
M

E
T

A
L

 
P

I
P

E
 
S

H
A

L
L

 
H

A
V

E
 
N

E
O

P
R

E
N

E
 
G

A
S

K
E

T
S

 
A

T
 
T

H
E

 
J
O

I
N

T
S

.
 
O

-
R

I
N

G
 
G

A
S

K
E

T
S

 
M

A
Y

 
B

E

U
S

E
D

 
F

O
R

 
T

Y
P

E
-
F

 
C

O
U

P
L

I
N

G
 
B

A
N

D
S

.

1
7

.
C

U
L

V
E

R
T

 
E

N
D

S
 
S

H
A

L
L

 
B

E
 
B

E
V

E
L

E
D

 
T

O
 
M

A
T

C
H

 
S

I
D

E
 
S

L
O

P
E

S
.
 
F

I
E

L
D

 
C

U
T

T
I
N

G
 
O

F
 
C

U
L

V
E

R
T

 
E

N
D

S
 
I
S

 
P

E
R

M
I
T

T
E

D

W
H

E
N

 
A

P
P

R
O

V
E

D
 
B

Y
 
T

H
E

 
C

I
T

Y
.

1
8

.
A

L
L

 
F

I
E

L
D

 
C

U
T

 
C

U
L

V
E

R
T

 
P

I
P

E
 
S

H
A

L
L

 
B

E
 
T

R
E

A
T

E
D

 
A

S
 
R

E
Q

U
I
R

E
D

 
I
N

 
T

H
E

 
S

T
A

N
D

A
R

D
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

 
O

R
 
G

E
N

E
R

A
L

S
P

E
C

I
A

L
 
P

R
O

V
I
S

I
O

N
S

.

B
.
3

 
 
T

E
M

P
O

R
A

R
Y

 
S

E
E

D
I
N

G
 
G

E
N

E
R

A
L

 
N

O
T

E
S

1
.

U
S

E
 
S

E
E

D
I
N

G
 
T

H
R

O
U

G
H

O
U

T
 
T

H
E

 
P

R
O

J
E

C
T

 
O

N
 
D

I
S

T
U

R
B

E
D

 
A

R
E

A
S

 
T

H
A

T
 
H

A
V

E
 
R

E
A

C
H

E
D

 
F

I
N

A
L

 
G

R
A

D
E

 
O

R
 
T

H
A

T

W
I
L
L
 
R

E
M

A
I
N

 
U

N
W

O
R

K
E

D
 
F

O
R

 
M

O
R

E
 
T

H
A

N
 
3
0

 
D

A
Y

S
.

2
.

T
H

E
 
O

P
T

I
M

U
M

 
S

E
E

D
I
N

G
 
W

I
N

D
O

W
S

 
A

R
E

 
A

P
R

I
L
 
1
 
T

H
R

O
U

G
H

 
J
U

N
E

 
3

0
 
A

N
D

 
S

E
P

T
E

M
B

E
R

 
1

 
T

H
R

O
U

G
H

 
O

C
T

O
B

E
R

 
1

.

3
.

B
E

T
W

E
E

N
 
O

C
T

O
B

E
R

 
1

 
A

N
D

 
M

A
R

C
H

 
3
0

 
S

E
E

D
I
N

G
 
R

E
Q

U
I
R

E
S

 
A

 
C

O
V

E
R

 
O

F
 
M

U
L

C
H

 
W

I
T

H
 
S

T
R

A
W

 
O

R
 
A

N
 
E

R
O

S
I
O

N

C
O

N
T

R
O

L
 
B

L
A

N
K

E
T

 
U

N
T

I
L
 
7
5
 
P

E
R

C
E

N
T

 
G

R
A

S
S

 
C

O
V

E
R

 
I
S

 
E

S
T

A
B

L
I
S

H
E

D
.

4
.

R
E

V
I
E

W
 
A

L
L

 
D

I
S

T
U

R
B

E
D

 
A

R
E

A
S

 
I
N

 
L
A

T
E

 
A

U
G

U
S

T
 
T

O
 
E

A
R

L
Y

 
S

E
P

T
E

M
B

E
R

 
A

N
D

 
C

O
M

P
L

E
T

E
 
A

L
L

 
S

E
E

D
I
N

G
 
B

Y
 
T

H
E

E
N

D
 
O

F
 
S

E
P

T
E

M
B

E
R

.

A
.

M
U

L
C

H
 
I
S

 
R

E
Q

U
I
R

E
D

 
A

T
 
A

L
L

 
T

I
M

E
S

 
F

O
R

 
S

E
E

D
I
N

G
.
 
 
M

U
L

C
H

 
C

A
N

 
B

E
 
A

P
P

L
I
E

D
 
O

N
 
T

O
P

 
O

F
 
T

H
E

 
S

E
E

D
 
O

R

S
I
M

U
L
T

A
N

E
O

U
S

L
Y

 
B

Y
 
H

Y
D

R
O

S
E

E
D

I
N

G
 
(
S

E
E

 
E

C
O

L
O

G
Y

 
B

M
P

 
C

1
2

1
 
M

U
L

C
H

I
N

G
 
F

O
R

 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

)
.

B
.

S
E

E
D

 
A

N
D

 
M

U
L
C

H
 
A

L
L
 
D

I
S

T
U

R
B

E
D

 
A

R
E

A
S

 
N

O
T

 
O

T
H

E
R

W
I
S

E
 
V

E
G

E
T

A
T

E
D

 
A

T
 
F

I
N

A
L

 
S

I
T

E
 
S

T
A

B
I
L

I
Z

A
T

I
O

N
.

B
.
4

 
 
M

A
I
N

T
E

N
A

N
C

E
 
O

F
 
S

I
L

T
A

T
I
O

N
 
B

A
R

R
I
E

R
S

1
.

S
I
L
T

A
T

I
O

N
 
B

A
R

R
I
E

R
S

 
S

H
A

L
L

 
B

E
 
I
N

S
P

E
C

T
E

D
 
I
M

M
E

D
I
A

T
E

L
Y

 
A

F
T

E
R

 
E

A
C

H
 
R

A
I
N

F
A

L
L

 
A

N
D

 
A

T
 
L

E
A

S
T

 
D

A
I
L

Y
 
D

U
R

I
N

G

P
R

O
L
O

N
G

E
D

 
R

A
I
N

F
A

L
L
.
 
C

L
O

S
E

 
A

T
T

E
N

T
I
O

N
 
S

H
A

L
L

 
B

E
 
P

A
I
D

 
T

O
 
T

H
E

 
R

E
P

A
I
R

 
O

F
 
D

A
M

A
G

E
D

 
E

R
O

S
I
O

N
 
C

O
N

T
R

O
L

E
L
E

M
E

N
T

S
,
 

E
S

P
E

C
I
A

L
L
Y

 
E

N
D

-
R

U
N

S
 

A
N

D
 

S
E

D
I
M

E
N

T
 

B
U

I
L
D

-
U

P
.
 

N
E

C
E

S
S

A
R

Y
 

R
E

P
A

I
R

S
 

T
O

 
B

A
R

R
I
E

R
S

 
S

H
A

L
L

 
B

E

A
C

C
O

M
P

L
I
S

H
E

D
 
T

H
E

 
S

A
M

E
 
D

A
Y

.

2
.

S
E

D
I
M

E
N

T
 
D

E
P

O
S

I
T

S
 
S

H
O

U
L
D

 
B

E
 
R

E
M

O
V

E
D
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3639	Palatine	Avenue	North	
Seattle,	Washington	98103	
(206)	234-2520	

 

Technical Memorandum  
 

TO:  City of Mukilteo 

FROM: Kristin Noreen, Northwest Environmental Consulting, LLC 

DATE: August 1, 2018  

SUBJECT: NEPA Determination of Categorical Exclusion 

PROJECT: 61st Place West Retaining Wall  
 

ACTION DESCRIPTION  
In 1996, a storm event occurred which resulted in a presidential declaration of a disaster in 
the region. Damage included a roadway failure on 61st Place West. At that time, the City 
used FEMA funds to repair the roadway, constructing a soldier pile wall centered on 
segmental block walls.  

In March 2011, a landslide occurred below and north of the wall; the main scarp of the 
landslide was located at the base of two retaining walls on the north side of the road. The 
block wall collapsed and several feet of soil is now exposed below the soldier pile wall timber 
and plywood lagging. The ground displacement also resulted in the loss of the backfill 
between the wall piles, causing the roadway pavement to be undermined and fail. Portions of 
the segmental block wall and soldier pile wall appear to be intact, but the landslide main 
scarp appears to be within several feet of these structures.  

The wall along the 61st Place roadway has suffered damage, and the road is at risk of 
complete failure. This roadway serves as the only access to adjacent residential properties, as 
well as the Mukilteo Water and Wastewater District’s regional sewer lift station located north 
and downhill of the wall system. The project’s goal is to maintain this access by repairing 
existing damage and preventing future failure of the road supports. 

The City of Mukilteo proposes to reinforce 190 feet of the existing soldier pile wall with 
tiebacks and walers, install horizontal wall drains, reconstruct roadway shoulders, install new 
asphalt shoulder treatments, construct a new stormwater system to collect roadway runoff 
and groundwater, and install concrete barriers along the wall face. Prior to construction, 
topographic and boundary surveying and geotechnical investigations will be performed, 
temporary easements, and a right-of-way easement will be acquired.  The acquisition is being 
on a sliver of property that the existing roadway is currently encroaching into. 

After construction, disturbed vegetated areas will be restored, and designated critical areas 
will be restored to meet the City of Mukilteo critical areas regulations. 

This project will be designed and constructed using FEMA’s Severe Repetitive Loss 
Program Hazard Mitigation Grant funds. 

The following sections detail various aspects of the project that have been considered in the 
State of Washington’s SEPA (State Environmental Policy Act) environmental 
documentation. While the SEPA checklist is appended (A) to this document, these 
categories are also addressed below:  
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RESOURCES 
Biological Resources 

ESA listed species potentially using the site are bird species: streaked horned larks, yellow-
billed cuckoos, and marbled murrelets. None of these species would be present in the site’s 
secondary forest habitat: 

• Murrelets are present in Puget Sound waters where they are known to forage. 
Murrelets fly inland to forest habitat for nesting, but require mature forest stands 
dominated by conifers and containing frequent platform features in the canopy. No 
such habitat is present at or near the site.  

• Streaked horned larks require prairie habitat or sandy islands, and are currently 
known only in specific nesting areas within Washington. The Mukilteo area is not 
known to support the species, nor is suitable habitat present at the project site.  

• Yellow-billed cuckoos were historically present in the Puget Sound lowlands but are 
now presumed to be extirpated in Washington. Only four sightings have occurred in 
Western Washington in the last 70 years. The species requires large areas (50-200+ 
acres) of continuous riparian forest containing cottonwoods or willows, with areas of 
dense shrub foliage. No such habitat is present around the project site. 

Listed marine species may use Possession Sound at the bottom of the bluff. Project effects 
will not be widespread enough to affect these fish and marine mammal species. A Biological 
Evaluation was prepared for this project and is attached as Appendix B.  

WDFW’s Priority Habitats and Species map (WDFW 2018) does not show any state species 
of concern using the site. 

Climate and Air Quality 

Mukilteo is in the coastal zone of the Pacific Northwest. The climate is temperate, with mild 
winters and warm, but not hot, summers. Rainfall averages 39 inches per year, with the rainy 
season beginning in October and running through May.  

Air quality in the region is monitored continuously by the Puget Sound Clean Air Agency. 
Air quality in Mukilteo is generally good, with prevailing breezes from the west bringing 
maritime air inland. Air quality can be affected by regional forest fires during the summer 
months. 

There are no air quality considerations that would affect this project, nor are emissions 
anticipated to be a problem (Section 2, SEPA Checklist, Appendix A).  

Geology/Soils 

The project site is hilly and a landslide is responsible for the damage to the retaining wall. 
Landslides are common in the region during the winter, and the railroad tracks are often 
closed to clear slides.  

A geotechnical report was prepared in July 2016 by GeoDesign to evaluate the original 
design proposal. The findings of the study indicated that the design, for which FEMA 
funding had already been approved, was not feasible due to unique site constraints. An 
alternative was recommended that will stabilize the roadway less expensively, without 
causing additional problems. The geotechnical report is attached as Appendix C. 
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Prior to any land disturbing activities, erosion control measures will be installed as described 
on an erosion control plan. Existing vegetation will be maintained to the largest extent 
possible, and care will be taken to protect existing storm drain systems located within public 
rights-of-way.  

Efforts will be made to limit construction during periods of wet weather. However, if 
construction occurs during wet weather, erosion control measures would be implemented 
prior to construction and in conformance with the Washington State Department of 
Ecology’s Best Management Practice Standards. 

Hazardous Materials 

There are no known sources of contamination on or near the site. Project activities are of 
low risk. The only hazardous materials that could be released would be mechanical fuels and 
fluids. The City of Mukilteo construction contract requires a spill prevention and 
countermeasures plan be developed by the contractor and submitted to the City prior to 
commencement of construction. 

Historic Preservation 

The Washington State Department of Archaeology and Historical Preservation (DAHP)’s 
WISAARD database was consulted. No registered properties exist within a mile of the site. 
The Point Elliott Treaty signing point is approximately 3 miles north of the site. No 
evidence of occupation has been found at the project site, and it should be noted that the 
area is already altered by road, retaining wall, and residential construction.  

If during construction any evidence of archeological or historic resources are found, all work 
will be stopped, and a qualified professional will be consulted. The DAHP and the office of 
the Tulalip Tribes will be contacted and consulted to determine the correct course of action. 

Socio-Economic Issues 

According the U.S. Census Bureau, Mukilteo is an upper middle class community with a 
median household income of $98,823, compared to the national median of approximately 
$58,000. The population is 75 percent white, 17 percent Asian, and 8 percent other races 
(African-American, Native American, Hispanic). The median age is 42, 5 years older than the 
US median age. Housing is 94 percent occupied and 6 percent vacant. Statistically, Mukilteo 
is a comfortable, stable community with few members of disadvantaged populations.  

The project site is located in a middle class residential neighborhood. The project is 
necessary to maintain access to homes on 61st Place West. There will be no negative impacts 
to housing or vehicle parking.  

There will be temporary impacts to resident access during construction. If the project were 
not done, access restrictions would be permanent, and residents in the area would have to 
detour several miles to reach their homes. The project will not disproportionately impact any 
economically disadvantaged communities. 

Water Resources 

No floodplains or streams are present within the project footprint. Smuggler’s Gulch Creek 
is present about 775 feet downslope of the project. Smugglers Gulch Creek is a high gradient 
stream with several partial to full fish barriers downgradient of the existing stormwater 
discharge point. Smugglers Gulch Creek is not known to be used by any ESA listed species. 
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The slope below the project site contains a Category III forested wetland in a portion of the 
hill with unstable soils. The City of Mukilteo would apply a 60-foot-wide buffer to this 
wetland, which would extend up to the 61st Place West retaining wall footprint below the 
slope. All disturbed areas within the buffer will be restored to reflect existing conditions.  

STATEMENT OF CATEGORICAL EXCLUSION 
The above action has been found to qualify for the categorical exclusion defined in 44 CFR 
10.8 (c)(2): Repair, restoration, reconstruction, or replacement of a facility damaged or 
destroyed, and therefore, no environmental assessment or environmental impact statement 
will be prepared. 

STATEMENT OF NO EXTRAORDINARY CIRCUMSTANCES 
After review of the project and its environment, it was determined that no extraordinary 
circumstances as defined in 44 CFR 10.8(d)(3) exist regarding this action. 

STATEMENT REGARDING OTHER FEDERAL ENVIRONMENTAL 

STATUTES AND EXECUTIVE ORDERS 
This project is undergoing review under the State of Washington’s SEPA (State 
Environmental Policy Act). The SEPA checklist document requires the Applicant to 
demonstrate compliance with all applicable federal, state, and local laws, and the project may 
be commented on by any interested party during the public notice period. The SEPA 
Checklist is attached, and a Determination of Non-Significance is anticipated in July 2018.  

Individual statutes and executive orders are addressed below:  

National Historic Preservation Act and Archaeological & Historical Preservation Act 

The DAHP’s WISAARD database was consulted and no registered properties lie within 2 
miles of the site. The project’s Area of Potential Effect is small and there is no potential to 
affect any listed sites. The project is on historically disturbed land and no excavation will be 
done into previously undisturbed areas.  

Coordination with the DAHP and the Tulalip Tribes will be done as part of SEPA review. 
The State is subject to federal requirements and will ensure that all provisions of applicable 
laws are addressed. 

Endangered Species Act 

A Biological Evaluation has been prepared for review by the Services. Listed species in the 
area are primarily fish. The project is not anticipated to adversely affect any listed species. 

Farmlands Protection Policy Act 

The project area is on a steep slope. It has never been farmed, and it could not be farmed in 
the future. Land use is not changing at the site; there is no concern with conversion of actual 
or potential farmland to other uses.  
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Section 404 of the Clean Water Act 

No fill will be placed in streams or wetlands; therefore, Section 404 does not apply to this 
project.  

Executive Orders 11988, 11990, 12898 

 
11988: Floodplain Management 

This project is not located on a floodplain and no floodplain review is needed. 

 
11990: Protection of Wetlands 

A Wetland Determination Memorandum was prepared by Northwest Environmental 
Consulting, LLC in May 2016, and is attached as Appendix D. This memorandum supports 
the Critical Areas Permit application through the City of Mukilteo. 

 
12989: Environmental Justice 

The Socio-Economic Issues section, above, demonstrates that Mukilteo is a comfortable, 
stable community with few members of disadvantaged populations. 

The SEPA review process allows potential issues of environmental justice to be addressed by 
inviting all stakeholder agencies to comment on the project. Agencies include the City of 
Mukilteo and the confederated Tulalip Tribes.  

REFERENCES 
U.S. Census Bureau. 2018. https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml 

Washington Department of Fish and Wildlife (WDFW). 2018. Priority Habitats and Species 
(PHS) database. Accessed in March 2018 at 
http://apps.wdfw.wa.gov/phsontheweb/ Accessed April 25, 2018 

Washington State Department of Transportation. 2016. WSDOT Guidance on Wetland 
Buffers across Roadways. Available at 
http://www.wsdot.wa.gov/NR/rdonlyres/83C22B1F-8102-4087-8568-
7D82C4DE3C95/0/Wet_BufferAcrossRdway.pdf  

APPENDICES 
A SEPA Checklist 

B Biological Evaluation 

C Geotechnical Report 

D Wetland Determination Memorandum 

 



 	

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 
SEPA Checklist 

  



 Page 7 of 9 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 
Biological Evaluation 

  



 Page 8 of 9 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
Geotechnical Report 

  



 Page 9 of 9 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D 
Critical Areas Report 

 



Mukilteo 61st Place West Retaining Wall 
Biological Evaluation 

 

Prepared for  

City of Mukilteo Public Works Department 
11930 Cyrus Way  
Mukilteo, WA 98275 
 

Prepared by 

 
Northwest Environmental Consulting, LLC 
3639 Palatine Avenue North 
Seattle, WA 98103 
206-234-2520 

May 2018 



Biological Evaluation 
Mukilteo 61st Place West Retaining Wall i 

Executive Summary 
 

The City of Mukilteo is proposing to repair an existing 190-foot-long, soldier pile retaining wall 
and associated roadway on 61st Place. The wall along the 61st Place roadway has suffered 
damage, and the road is at risk of failure. This roadway serves as the only access to adjacent 
residential properties, as well as the Mukilteo Water and Wastewater District’s regional sewer lift 
station located north and downhill of the wall system. The project’s goal is to maintain this 
access by repairing existing damage and preventing future failure of the road supports. 

The project will take place within the City of Mukilteo, within Section 17, Township 28N, and 
Range 4E. See Sheet T1 – Appendix A. The project is in Water Resource Inventory Area 
(WRIA) 8 and within the Hydraulic Unit Code (HUC) 17110019. 

Work will occur in forested terrain and within a wetland buffer. No species of mammal, bird, 
amphibian, fish, or plant listed under the Endangered Species Act (ESA) is present at the work 
site or nearby. Listed fish species use the Puget Sound waters approximately 600 feet to the 
west and downslope. The project will create an additional 1,418 square feet of new impervious 
surface.  This biological evaluation documents that no listed species are present on site, and 
that potential project effects will not reach the ESA-listed species downslope in Puget Sound.  
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INTRODUCTION 

Project Proponent 
The project is proposed by the City of Mukilteo. The proposed work is located within the western 
region of the City overlooking Possession Sound. 

Purpose and Need 
The City of Mukilteo is proposing to repair an existing 190-foot-long, soldier pile retaining wall 
and associated roadway on 61st Place. This project will be designed and constructed using 
FEMA’s Severe Repetitive Loss Program Hazard Mitigation Grant funds.  

The wall along the 61st Place roadway has suffered damage, and the road is at risk of failure. 
This roadway serves as the only access to adjacent residential properties, as well as the 
Mukilteo Water and Wastewater District’s regional sewer lift station located north and downhill of 
the wall system. The project’s goal is to maintain this access by repairing existing damage and 
preventing future failure of the road supports. 

Project Location 
The project will take place within the City of Mukilteo, along 61st Place, on a forested and 
partially forested slope 600 feet from the shorelines of Puget Sound. The project is located 
within Section 17, Township 28N, and Range 4E. See Sheet T1 – Appendix A. 

The project is in Water Resource Inventory Area (WRIA) 8 (Lake Washington/Cedar/ 
Sammamish Watershed) and within the Hydraulic Unit Code (HUC) 17110019. 
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PROJECT DESCRIPTION  

General Description 
The City of Mukilteo plans to repair the existing soldier pile retaining wall and associated 
roadway at 61st Place West, which is within the western region of the City on a forested slope 
overlooking Possession Sound. Work elements include topographic and boundary surveying, 
geotechnical investigations, right-of-way easement acquisition, repair of the 190-foot failing 
segmental block and soldier pile retaining wall, and installation of roadway runoff and 
underdrain systems. The project would also partially rebuild a section of failed roadway, and 
would widen the roadway to accommodate improved routing of stormwater. This project will be 
designed and constructed using FEMA’s Severe Repetitive Loss Program Hazard Mitigation 
Grant funds. 

Detailed Project Description 
In 1996, a storm event occurred which resulted in a presidential declaration of a disaster in the 
region. Damage included a roadway failure on 61st Place West. At that time, the City used 
FEMA funds to repair the roadway, constructing a soldier pile wall centered on segmental block 
walls.  

Since 1988, the ground at the base of the walls dropped several feet incrementally. On March 
2011 a landslide occurred below and north of the wall; the main scarp of the landslide was 
located at the base of two retaining walls on the north side of the road. The block wall collapsed 
and several feet of soil is now exposed below the soldier pile wall timber and plywood lagging. 
The ground displacement also resulted in the loss of the backfill material placed behind the 
timber and plywood lagging, such that the backfill was completely lost between the wall piles 
and the roadway pavement has been undermined. Portions of the segmental block wall and 
soldier pile wall appear to be intact, but the landslide main scarp appears to be within several 
feet these structures.  

Project work would occur in the summer of 2018. 

The project will reinforce 190 feet of the existing soldier pile wall with tiebacks and walers, install 
horizontal wall drains, reconstruct roadway shoulders, install new asphalt shoulder treatments, 
construct a new stormwater system to collect roadway runoff and groundwater, and install 
concrete barriers along the wall face.  The project will increase impervious area by 1,418 square 
feet, mainly to create the stormwater collection facilities and widen the existing shoulders. 

Prior to construction, topographic and boundary surveying and geotechnical investigations will 
be performed, and a right-of-way easement will be acquired. Site preparation may include minor 
clearing of shrub, grass, and other vegetation for the construction work; there will be no 
vegetation clearing required to access the proposed site.  

The wall construction work will be completed when conditions are dry. Erosion control BMPs will 
be installed to protect surrounding areas from sediment should a rain event occur. Construction 
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equipment to be used includes backhoes, pavers, and other motorized equipment as well as 
manual construction equipment.  New fill may be required behind the new soldier pile wall, this 
material will be suitable fill to support the roadway and will be obtained from a commercial 
source. 

After construction, off-roadway vegetated areas will be restored, and mitigation will offset the 
project’s disturbance within existing wetland buffers. 

See project drawings in Appendix A for detailed project plans. 
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IMPACT AVOIDANCE AND MINIMIZATION MEASURES 

The project will use BMPs and design elements to avoid or minimize potential effects to the 
environment. All work will be done in accordance with the City of Mukilteo’s erosion control 
requirements (City of Mukilteo municipal code 15.16, Grading and Excavation). The project’s 
purpose is to fix a failing wall, which will result in decreased erosion on surrounding hillsides and 
sedimentation downslope. 

The following general avoidance and minimization measures will be used as applicable during 
construction: 

♦ All environmental commitments will be clearly communicated to the contractor in the 
Request for Proposals (RFP) and within construction contract documentation. 

♦ Prior to the start of construction, all sensitive areas and clearing limits will be marked 
with high visibility construction fencing, and erosion control devices will be placed to 
prevent runoff of sediment into downslope forested areas. 

♦ Construction impacts will be confined to the minimum area necessary to complete the 
project.  

♦ A Spill Prevention, Control, and Containment (SPCC) Plan will be developed for the 
project to ensure that all pollutants and products are controlled and contained.  

♦ A Temporary Erosion and Sedimentation Control (TESC) Plan and a Source Control 
Plan will be developed and implemented for all projects requiring clearing, vegetation 
removal, grading, ditching, filling, embankment compaction, or excavation. The BMPs in 
these plans will be used to control sediments from all vegetation-disturbing or ground-
disturbing activities.  

♦ All exposed soils will be stabilized as specified. Re-vegetation of construction easements 
and other areas will occur after the project is completed. All disturbed riparian vegetation 
will be replanted in kind. 
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ACTION AREA 

 “Action area” means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02).  

The action area for this project includes the immediate project site; the area affected by noise 
from construction activities; and areas downstream that could be affected by sediments 
escaping the project during rain events and new impervious surfaces. 

The project site is in steep terrain. Habitat upslope of the road near the retaining wall includes 
herbaceous vegetation, small deciduous trees and shrubs, landscaping plants at the hill top, 
and the large landslide area with bare soil. Habitat downslope is forest with trees including big 
leaf maple (Acer macrophyllum), red alder (Alnus rubra), and Douglas-fir (Psuedotsuga 
menziesii). Shrubs and herbs in this forest patch include sword fern (Polystichum munitum), 
salmonberry (Rubus spectabilis), red huckleberry (Vaccinium parviflorum), trailing blackberry 
(Rubus ursinus) and Himalayan blackberry (Rubus armeniacus) with patches of horsetail 
(Equisetum arvense) and fringecup (Tellima grandiflora).  

One wetland is present downslope of the retaining wall. This wetland’s water source appears to 
be seepage emerging to near the surface at two points along a topographic break, and soils 
with clay content that prevent drainage of rainwater. The wetland extends downslope from these 
seepage points to a flat area. The wetland includes indications of unstable soils. The buffer for 
this wetland reaches the lower side of the wall. 

Aquatic Action Area 
No in-water work will occur as part of the project. 

Stormwater from project site will not reach Puget Sound directly. Stormwater during construction 
and after project completion will flow to Smuggler’s Gulch Creek via the existing open and 
closed drainage system along the roadway for about 800 feet before discharging to the stream. 
Proper BMPs will be followed so that any turbidity will be reduced to background levels within 
300 feet of the project. The stream could be affected by increase in additional impervious area 
from construction of the project.  Smugglers Gulch Creek is included in the action area because 
of the potential for increased stormwater flows.  No stormwater will enter Puget Sound directly 
and increased flows from new impervious surfaces will not affect Puget Sound; therefore the 
action area does not include Puget Sound. 

Terrestrial Action Area 
Sound is defined as a density disturbance that propagates through a medium, such as air or 
water. In-air sound measurements are often recorded in decibels (dB) using the A-frequency 
weighting scale (dBA). The A-weighted rating of noise is used because it relates most closely to 
how humans interpret noise. Peak sound emitted from a source is called Lmax. All sounds 
averaged during a measured period of time are referred to as Leq. 
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Ambient conditions in a suburban residential area are typically 45 to 50 dbA. Drilling equipment 
used to drill shafts for the the 14-inch H-pilings will be the loudest of construction activities. A 
typical rock drill may reach 81 db LMAX at 50 feet (WSDOT 2018). More typical noise levels 
from equipment will be around 75 to 78 dbA. These noise levels will attenuate to background 
levels within about 1,600 feet. The project will take place along a steep slope. Sound will be 
deflected up and disturbance will be limited to the immediate project area and valley. 
Construction activities will take place during daytime hours. 
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SPECIES PRESENCE IN THE ACTION AREA 

The following species are known to or believed to occur in Snohomish County, according the 
US Fish and Wildlife Service and NOAA Fisheries (USFWS 2018). Note that strictly marine 
species (e.g., whales, sea turtles, rockfish) and DPSs of salmonids not found in Puget Sound or 
its tributaries (e.g., ESUs of salmon found in the Willamette or Columbia rivers only) were 
excluded from this list. 

BIRDS 
Yellow-billed cuckoo 
Marbled murrelet 
Northern spotted owl 
 
MAMMALS 
Gray wolf (western WA) 
Grizzly bear 
 
PLANTS 
Whitebark Pine 
 
FISH 
Bull trout, coastal-Puget Sound IRU 
Chinook, Puget Sound ESU 
Steelhead, Puget Sound 
Sturgeon, Green (southern DPS) 
Eulachon, Pacific (southern DPS) 
 
REPTILES-AMPHIBIANS 
Oregon Spotted Frog 
 

The project takes place in an urbanized area within the City of Mukilteo.  None of the birds, 
mammals, plants, fish, or reptiles listed above occur in the action area.  

Species that may be found in in waters downslope of the action area include bull trout, coastal-
Puget Sound Chinook salmon, and Puget Sound Steelhead. However, none of these species 
are in the action area, as no fish-bearing waters are near the project or directly downslope, and 
BMPs are expected to contain sediments within the immediate project area.  
 
WDFW’s SalmonScape mapping database does not indicate any documented presence of 
salmon in Smuggler’s Gulch Creek. WDFW maps the general area (lands adjacent to Puget 
Sound) as accessible to the Puget Sound Distinct Population Segment (DPS) of steelhead 
(Federally Threatened).  
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According to the Washington State Department of Fish and Wildlife’s (WDFW) Priority Habitats 
and Species (PHS) database, no terrestrial species listed above have been recorded in the 
action area. The database does list four bald eagle breeding areas about 2 miles north and 
2 miles south of the project area. Bald eagles are designated state sensitive. 
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ENVIRONMENTAL SETTING WITHIN THE ACTION AREA 

Project Setting 
The project is located in Snohomish County, in the City of Mukilteo adjacent to Puget Sound. 
The project site is within the City of Mukilteo’s right of way. Residential areas are adjacent to the 
site. Undeveloped second-growth forest is present downslope of the site.  

Soils 
The NRCS Soil Survey for Snohomish County maps one soil type in the vicinity of the project: 
Alderwood Everett gravelly sandy loams, 25 to 70 percent slopes. The Alderwood and series 
are upland soils with variable permeability and rapid runoff.  The area has unstable soils that are 
subject to slides. 

Wetlands 
The slope below the project site contains a Category III forested wetland in a portion of the hill 
with unstable soils. The City of Mukilteo would apply a 60-foot buffer width to this wetland, which 
would extend up to the 61st Place West retaining wall footprint below the slope. All disturbed 
areas within the buffer will be restored to existing conditions.  

The slope above the retaining wall (and across the road) does not contain wetlands. The buffer 
of the wetland below the road would not extend above the road per the WSDOT Guidance on 
Wetland Buffers across Roadways (WSDOT 2016). 

Aquatic Resources 
No floodplains or streams are present within the project footprint. Smuggler’s Gulch Creek is 
present approximately 800 feet downslope of the project.  Smugglers Gulch Creek is a high 
gradient stream with several partial to full fish barriers downgradient of the existing stormwater 
discharge point.  Smugglers Gulch Creek is not known to be used by any ESA listed species. 
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ENVIRONMENTAL BASELINE CONDITIONS 

Lake Washington/Cedar/Sammamish Watershed 
The Lake Washington/Cedar/Sammamish Watershed, WRIA 8, is the most populated 
watershed in the state. This 692-square-mile watershed includes two major river systems and 
three large lakes, and numerous subbasins draining directly into Puget Sound (as is the case in 
Mukilteo). The watershed’s streams support anadromous salmonids and bull trout/dolly varden. 
In addition, WRIA 8 includes marine shoreline that supports local anadromous salmonid stocks, 
as well as salmonid stocks from other Puget Sound WRIAs. 

The project area is located in a portion of WRIA 8 where some small streams are not connected 
to other lakes and streams in the WRIA, and drain directly to Puget Sound. The project area 
itself does not contain fish-bearing streams, and is surrounded by residential properties and 
stands of second-growth forest.  

Stormwater in the Project Area 
Stormwater from the project area currently travels through gutters and pipes approximately 800 
feet down 61st Place West where it eventually drains to Smuggler’s Gulch Creek. The Project 
will increase impervious surface by about 1,418 square feet.  The project will not increase traffic 
use so no new roadway pollutants are expected to be generated by new impervious surface 

The project will not affect aquatic habitat elements in the Puget Sound.  
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ANALYSIS OF EFFECTS 

Direct Effects 
Direct effects are those that directly affect the species, including permanently removing or 
degrading habitats utilized by the species. No listed species are present on or adjacent to the 
property; thus, there will be no direct effects on listed species.  

The project will directly affect the wetland buffer during construction but will avoid direct impacts 
to the wetland. The project will improve the wetland condition by reducing further loss of fill 
upslope, which is encroaching on the wetland. All disturbed vegetation in the buffer will be 
restored at the end of the project with a native planting plan that is suitable for a steep slope 
environment which will improve baseline habitat conditions in the project area in the long-term. 

Indirect Effects and Cumulative Effects. 
No listed species are present on or adjacent to the project site; thus, there will be no indirect 
effects or cumulative effects on listed species. 

The project will increase stormwater runoff by increasing impervious surface by 1,418 square 
feet.  This will slightly increase stormwater flows in Smugglers Gulch Creek.  The new 
impervious surface created is mostly for shoulder widening and to collect stormwater.  No 
increased vehicle use will result because of the project; therefore, pollution generation from the 
new impervious surface is not expected to be negligible. No ESA listed Species are present in 
Smugglers Gulch Creek, so no indirect effects will occur from runoff from the project. 

Summary of Avoidance Measurements 
BMPs will be used to prevent sediments from reaching Smugglers Gulch Creek.  New 
impervious surface will be limited to less than 1,500 square feet and will not significantly alter 
flows in Smugglers Gulch Creek.   
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CONCLUSIONS AND EFFECT DETERMINATIONS 

Provided that recommended practices for the use of construction BMPs and maintenance are 
employed as proposed, no sedimentation will reach the Puget Sound from this project. No 
activities that violate existing state or federal water quality standards are anticipated.  No listed 
species occur within the action area; therefore, the project will have No Effect on listed species. 
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ESSENTIAL FISH HABITAT 

Essential Fish Habitat (EFH) is broadly defined by the Act (now called the Magnuson-Stevens 
Act or the Sustainable Fisheries Act) to include “those waters and substrate necessary to fish 
for spawning, breeding, feeding, or growth to maturity”. This language is interpreted or 
described in the 1997 Interim Final Rule [62 Fed. Reg. 66551, Section 600.10 Definitions] -- 
Waters include aquatic areas and their associated physical, chemical, and biological properties 
that are used by fish and may include historic areas if appropriate; substrate includes sediment, 
hard bottom, structures underlying the waters, and associated biological communities; 
necessary means the habitat required to support a sustainable fishery and the managed 
species’ contribution to a healthy ecosystem; and “spawning, breeding, feeding, or growth to 
maturity” covers a species’ full life cycle.  

No aquatic, fish-bearing waters are present on or adjacent to the project site. Habitat for fish is 
present in Puget Sound, 600 feet west and downslope from the project. No floodplains or 
streams are present within the project footprint. Smuggler’s Gulch Creek is present 
approximately 800 feet downslope of the project.  Smugglers Gulch Creek is a high gradient 
stream with several partial to full fish barriers downgradient of the existing stormwater discharge 
point.  Smugglers Gulch Creek is not known to be used by any EFH listed species. 

Direct Effects 
Direct effects are those that directly affect the species, including permanently removing or 
degrading habitats utilized by the species. No listed species are present on or adjacent to the 
property; thus, there will be no direct effects on listed species.  

The project will directly affect the wetland buffer during construction. The project will not directly 
affect the wetland itself. The project will improve the wetland condition by reducing further loss 
of fill upslope, which is encroaching on the wetland. All disturbed vegetation in the buffer will be 
restored at the end of the project with a native planting plan that is suitable for a steep slope 
environment which will improve baseline habitat conditions in the project area in the long-term. 

Indirect Effects and Cumulative Effects. 
No listed species are present on or adjacent to the project site; thus, there will be no indirect 
effects or cumulative effects on listed species. 

The project will increase stormwater runoff by increasing impervious surface by 1,418 square 
feet.  This will slightly increase stormwater flows in Smugglers Gulch Creek.  The new 
impervious surface created is mostly for shoulder widening and to collect stormwater.  No 
increased vehicle use will result because of the project; therefore, pollution generation from the 
new impervious surface is expected to be negligible. No ESA listed species are present in 
Smugglers Gulch Creek so no indirect effects will occur from runoff from the project. 
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Proposed Conservation Measures 
The following proposed conservation measures will be used, which will reduce impacts of EFH 
species: 

♦ All environmental commitments will be clearly communicated in the project plans and 
specifications. 

♦ Prior to the start of construction, all sensitive areas and clearing limits will be marked 
with high visibility construction fencing, and erosion control devices will be placed to 
prevent runoff of sediment into downslope forested areas. 

♦ Construction impacts will be confined to the minimum area necessary to complete the 
project.  

♦ A Spill Prevention, Control, and Containment (SPCC) Plan will be developed for the 
project to ensure that all pollutants and products are controlled and contained.  

♦ A Temporary Erosion and Sedimentation Control (TESC) Plan and a Source Control 
Plan will be developed and implemented for all projects requiring clearing, vegetation 
removal, grading, ditching, filling, embankment compaction, or excavation. The BMPs in 
these plans will be used to control sediments from all vegetation-disturbing or ground-
disturbing activities.  

♦ All exposed soils will be stabilized as specified. Re-vegetation of construction easements 
and other areas will occur after the project is completed. All disturbed riparian vegetation 
will be replanted in kind. 

Conclusion and Effect Determination on EFH 
This project will have no effects to fish and will result in similar or slightly better baseline 
conditions because of the reduction in sedimentation (from eroding road fill) in future heavy rain 
events. Because of the conservation measures to avoid and minimize effects, it is determined 
that this project will have no adverse effect on Essential Fish Habitat. 

Adverse Effects on Essential Fish Habitat for Salmonids 
The project will not have adverse effects on Essential Fish Habitat for Salmonids. 

Adverse Effects on Essential Fish Habitat for Ground Fishes 
The project will have no effects on ground fishes. 

Adverse Effects on Essential Fish Habitat for Coastal Pelagic Species 
The project will have no effects on coastal pelagic species. 
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Figure 1 - Critical Areas and Easements
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61st Place West—Site Photos  
   

  
 

 
 

 
Photo 1. Vegetation on slope below retaining wall. 
 

 
Photo 2. Vegetation in Wetland A. 
 



61st Place West—Site Photos  
   

  
 

 
Photo 3. Vegetation on slope above retaining wall. 
 

 
Photo 4. Vegetation on slope above retaining wall. 
 



61st Place West—Site Photos  
   

  
 

 
Photo 5. Retaining wall, looking from west to east. 
 

 
Photo 6. Failing portion of retaining wall, and area of wetland buffer that will be temporarily affected. 
 



61st Place West—Site Photos  
   

  
 

 
Photo 7. Road bend below Wetland A. 

 
Photo 5. Drainage along 61st Place West on curve below Wetland A. 
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SUMMARY 
The City of Mukilteo is proposing to repair an existing 190-foot-long, soldier pile retaining wall 

and associated roadway on 61st Place. The wall along the 61st Place roadway has suffered 

damage, and the road is at risk of failure. This roadway serves as the only access to adjacent 

residential properties, as well as the Mukilteo Water and Wastewater District’s regional sewer lift 

station located north and downhill of the wall system. The project’s goal is to maintain this 

access by repairing existing damage and preventing future failure of the road supports. 

The project will take place within the City of Mukilteo, within Section 17, Township 28N, and 

Range 4E (see Appendix A: Figure 1). Project drawings showing the plans are attached 

(Appendix A) and referenced within the report where appropriate. 

Work will occur in forested terrain and within a wetland buffer. No species of mammal, bird, 

amphibian, fish, or plant listed under the Endangered Species Act (ESA) is present at the work 

site or nearby. Stormwater from the project area travels along 61st Place for about 775 feet until 

it reaches the road crossing with Smuggler’s Gulch Creek. This creek is potentially fish-bearing 

below the road’s culvert, though no salmonids have been documented there. Listed fish species 

use the Puget Sound waters downslope from the project.  

One Category III wetland is present in the project area. The wetland has a 60-foot buffer that 

extends to the base of the retaining wall. Some of the work to repair the wall will occur in this 

buffer. There will be 3,050 square feet of temporary impacts, in the form of vegetation clearing 

and disturbance during construction. There will also be 135 square feet of permanent impacts in 

the buffer, where the wall needs to be expanded. The project will mitigate for these impacts by 

replanting and reseeding all of the temporary impact area, as well as an additional 270 square 

feet to mitigate for the permanent impacts at a 2 to 1 ratio. 
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1 INTRODUCTION 

1.1 Report Purpose 
This report documents the current conditions of critical areas adjacent to the 61st Place West 

Retaining Wall Project (the project) in Mukilteo, Washington. Northwest Environmental 

Consulting, LLC (NWEC) conducted a literature search and site visit to determine if features such 

as wetlands or sensitive wildlife habitat were present in or adjacent to the project site. 

The report also describes the temporary and permanent impacts to these critical areas and their 

buffers from the planned repair of the roadway, reinforcement of the retaining wall, and widening 

of the road to accommodate improved routing of stormwater. 

1.2 Project Purpose and Description 
The City of Mukilteo is proposing to repair an existing 190-foot-long, soldier pile retaining wall and 

associated roadway on 61st Place. The wall along the 61st Place roadway has suffered damage, 

and the road is at risk of failure. This roadway serves as the only access to adjacent residential 

properties, as well as the Mukilteo Water and Wastewater District’s regional sewer lift station 

located north and downhill of the wall system. The project’s goal is to maintain this access by 

repairing existing damage and preventing future failure of the road supports. 

In 1996, a storm event occurred which resulted in a presidential declaration of a disaster in the 

region. Damage included a roadway failure on 61st Place West. At that time, the City used FEMA 

funds to repair the roadway, constructing a soldier pile wall centered on segmental block walls.  

Since 1988, the ground at the base of the walls dropped several feet incrementally. On March 

2011, a landslide occurred below and north of the wall; the main scarp of the landslide was 

located at the base of two retaining walls on the north side of the road. The block wall collapsed 

and several feet of soil is now exposed below the soldier pile wall timber and plywood lagging. 

The ground displacement also resulted in the loss of the backfill material placed behind the timber 

and plywood lagging, such that the backfill was completely lost between the wall piles and the 

roadway pavement has been undermined. Portions of the segmental block wall and soldier pile 

wall appear to be intact, but the landslide main scarp appears to be within several feet these 

structures.  
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The project will reinforce 190 feet of the existing soldier pile wall with tiebacks and walers, install 

horizontal wall drains, reconstruct roadway shoulders, install new asphalt shoulder treatments, 

construct a new stormwater system to collect roadway runoff and groundwater, and install 

concrete barriers along the wall face. The project will increase impervious area by 1,556 square 

feet, mainly to create the stormwater collection facilities and widen the existing shoulders. An 

additional 1,714 square feet of pervious hardened surface will be added, in the form of quarry 

spalls for slope erosion. 

Site preparation may include minor clearing of shrub, grass, and other vegetation for the 

construction work; there will be no vegetation clearing required to access the proposed site. After 

construction, off-roadway vegetated areas will be restored, and mitigation will offset the project’s 

disturbance within existing wetland buffers. 

See Figures 2, 6 and 7 for detailed project plans. 

1.3 Landscape Setting 
The project will take place in Snohomish County, within the City of Mukilteo, on a forested and 

partially forested slope along 61st Place West. The project site is about 600 feet from the 

shoreline of Puget Sound. The project is located within Section 17, Township 28N, and Range 4E 

(see Figure 1, Vicinity Map). The project is in Water Resource Inventory Area (WRIA) 8 (Lake 

Washington/Cedar/ Sammamish Watershed) and within the Hydraulic Unit Code (HUC) 

17110019. 

The project site is within the City of Mukilteo’s right of way, and also includes slopes on portions 

of adjacent residential properties (Figure 6, Project Plan Overview).  

The project site is in steep terrain alongside 61st Place West. Habitat upslope of the road near 

the retaining wall includes herbaceous vegetation, small deciduous trees and shrubs, landscaping 

plants at the hill top, and a large landslide area. Habitat downslope is forest with trees including 

big leaf maple (Acer macrophyllum), red alder (Alnus rubra), and Douglas-fir (Psuedotsuga 

menziesii). Shrubs and herbs in this forest patch include sword fern (Polystichum munitum), 

salmonberry (Rubus spectabilis), red huckleberry (Vaccinium parviflorum), trailing blackberry 

(Rubus ursinus) and Himalayan blackberry (Rubus armeniacus) with patches of horsetail 

(Equisetum arvense) and fringecup (Tellima grandiflora). See Attachment B for site photos. 
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The forested habitat below the wall connects with similar habitat farther downslope of the project 

site. Between the wall and the Puget Sound shoreline, coniferous and deciduous trees 

predominate, with a fairly open understory. Residences and yard landscaping are interspersed in 

this habitat.  

No streams are present in the project area. Stormwater at the project site flows to Smuggler’s 

Gulch Creek via the existing open and closed drainage system along the roadway for about 

775 feet before discharging to the stream. Smuggler’s Gulch is not a shoreline of the state, and is 

considered a Type 4 stream by the City of Mukilteo (Type 4 = waters that are perennial nonfish 

habitat streams). No turbidity from the project is expected to reach this stream, though it could 

see increased stormflows from an increase in impervious surfaces at the project site. 

1.4 Critical Areas 
NWEC biologists walked the project area and areas upslope of the road and 100 feet downslope 

from the wall in April 2016, looking for wetland characteristics and priority habitats. 

Wetlands 

One wetland was identified downslope of the retaining wall. This wetland’s water source appears 

to be seepage emerging to near the surface at two points along a topographic break, and soils 

with clay content that prevent drainage of rainwater. The wetland extends downslope from these 

seepage points to a flat area (Figure 4, Critical Areas Delineation). The wetland includes 

indications of unstable soils: portions of the slope appear to have recently slid downward. 

Using the 2014 Wetland Rating System for Western Washington, Wetland A was determined to 

be Category III, with a specific habitat score of 4. Based on these metrics, the wetland has a 

60-foot buffer width (City of Mukilteo 17.52B.100). The City of Mukilteo rates wetlands based on 

the Washington State Department of Ecology’s 2014 Wetland Rating System for Western 

Washington (see City of Mukilteo municipal code 17.52B.090). The City determines wetland 

buffer widths based on a combination of the Category rating and the specific habitat score from 

Ecology’s rating system (City of Mukilteo municipal code 17.52B.100). 

The NWI map for the area does not indicate any wetlands within ½ mile of the project site 

(Figure 3, NWI Map). Estuarine habitat along Puget Sound’s shoreline is within 1,000 feet, 

downslope and west of the project site. 
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See Attachment C for the wetland determination memorandum. 

Priority Wildlife Species and Habitat 

During the site visit, NWEC biologists observed the habitat conditions for wildlife both in the 

wetland and in the surrounding buffer area. In particular, they looked for habitat that could support 

federally listed or state-listed species, or Priority Habitats and Species (PHS) identified by the 

Washington Department of Fish and Wildlife. 

The project site includes one PHS habitat: freshwater wetlands. 

 The WDFW’s publically available database for PHS species (WDFW 2018a) does not list any 

documented occurrences of PHS species at the site or between the site and Puget Sound. The 

database does list four bald eagle breeding areas about 2 miles north and 2 miles south of the 

project area. Bald eagles are designated state sensitive. 

The second-growth mixed forest may support foraging and nesting songbirds, as well as foraging 

woodpeckers, including the PHS species pileated woodpecker (Dryocopus pileatus) and band-

tailed pigeon (Patagioenas fasciata). The wetland habitat could support the PHS species western 

toad (Bufo boreas), though this toad is not normally observed to occur in urban/suburban areas. 

Deer and small mammals may also use the site.  

There are no prominent trees for roosting or waterways for foraging directly adjacent to the 

project site that would attract bald eagles. If eagles are present within the project vicinity, they are 

likely to be roosting or perching in trees adjacent to the Puget Sound shoreline. 

No streams are present at the project site. The nearest stream is 800-1,000 feet away, at 

Smuggler’s Gulch Creek. WDFW’s SalmonScape mapping database (WDFW 2018b) does not 

indicate any documented presence of salmon in Smuggler’s Gulch Creek. The database does 

indicate modeled presence of coho salmon (Federal Species of Concern) in the creek 

downstream of the 61st Place West culvert (Figure 5). WDFW maps the general area (lands 

adjacent to Puget Sound) as accessible to coho salmon, pink salmon, chum salmon, and the 

Puget Sound Distinct Population Segment (DPS) of steelhead (Federally Threatened).  

Steep Slopes 

Critical areas issues related to steep slopes are covered in the geotechnical engineering report 

prepared for this project.  
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2 IMPACTS 

2.1 Unavoidable Impacts 
Repair of the wall and installation of tie-back anchors will take place within the buffer of the 

wetland downslope of the road, in a construction easement within 10 feet of the base of the wall. 

Activities here will include installation of horizontal wall drain piping, repair of the existing wall, 

removal of a rockery feature at the base of the wall, and expansion of the existing wall. The road 

will be restored and will not encroach further into the critical areas buffer than the existing 

condition. 

In order to reach the repair area at the base of the wall, there will be unavoidable, temporary 

impacts to 3,050 square feet of the wetland buffer area; this disturbance will consist of vegetation 

clearing in critical areas buffer, and disturbance during construction activities at the base of the 

wall (Figures 6, 7, and 8). In addition, the wall must be expanded to provide adequate structural 

support. For this step, there will be 134 square feet of permanent impact, along the base of the 

wall on the eastern site, in the area currently affected by the slide (Figure 8). At this location, 

existing rocks will be removed and the soldier pile wall will be extended.  

2.2 Functions and Values Impacts 
The project will increase impervious area by 1,556 square feet, mainly to create the stormwater 

collection facilities and widen the existing shoulders. None of this surface will occur within critical 

areas. The new impervious surface could slightly increase stormwater flows in Smugglers Gulch 

Creek. No increased vehicle use will result because of the project; therefore, no pollution 

generation from the new impervious surface is expected. No ESA listed species are present in 

Smugglers Gulch Creek, so no indirect effects will occur from runoff from the project. 

The project plans estimate that the project will impact approximately 3,050 square feet of critical 

areas buffer (Figure 8). All disturbed vegetation in the buffer will be restored at the end of the 

project with a native planting plan that is suitable for a steep slope environment. The plan will 

improve baseline habitat conditions in the project area in the long-term (see Figures 9 and 10 for 

the planting plan).  
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3 MITIGATION APPROACH AND PLAN 

3.1 Avoidance and Minimization 
Impacts to critical areas are required to follow mitigation sequencing. Mitigation sequencing 

requires the following steps be taken: 

• Avoiding the impact altogether by not taking a certain action or parts of actions; 

• Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation by using appropriate technology or by taking affirmative steps to avoid or 

reduce impacts; 

• Rectifying the impact by repairing, rehabilitating, or restoring the affected environment 

• Reducing or eliminating the impact over time by preservation and maintenance operations 

during the life of the action; 

• Compensating for the impact by replacing or providing substitute resources or 

environments; and/or 

• Monitoring the impact and the compensation projects and taking appropriate corrective 

measures. 

In order to complete the project and stabilize the wall, impacts to the wetland buffer are 

unavoidable. The construction crew needs to enter the buffer to access the base of the wall. 

These impacts are unavoidable. 

Project impacts will be minimized by using best management practices to contain all sediments 

within the project site. The footprint of disturbance to the critical area will be minimized during 

construction, and critical area buffer will be restored with plantings. 

3.2 Mitigation Approach 
The project is designed to be a positive action that will reduce future erosion and landslides in the 

vicinity, and to protect nearby properties and access along 61st Place West. 
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Construction equipment to be used includes backhoes, pavers, a pile driver to install the 

horizontal drains, and other motorized equipment, as well as manual construction equipment. 

Turbidity and sediment delivery to the downslope wetland and to Smuggler’s Gulch Creek is not 

an issue during construction, as best management practices such as temporary erosion fences 

and tarps over loose materials will minimize the movement of soil during any rainstorms during 

construction. Should rains occur, any turbidity will be reduced to background levels within 300 

feet of the project by these BMPs, long before stormflows reach Smuggler’s Gulch 775 feet down 

the open and closed drainage system. 

Potential erosion in new areas of topsoil will be reduced or eliminated by stabilizing all disturbed 

areas and replanting with native trees, shrubs, and grasses. 

Restoring the buffer to existing conditions, and enhancing areas with native trees and shrubs will 

mitigate impacts to the critical areas buffer. Areas that are currently maintained as roadway 

right-of-way or landscaped will be restored to their existing conditions by hydroseeding and 

replacing existing trees and shrubs in kind. In total, approximately 3,320 square feet will be 

replanted (Figure 9). 

Erosion control BMPs will be installed to protect surrounding areas from sediment should a rain 

event occur during construction.  

3.3 Proposed Mitigation 
To offset temporary impacts to the wetland buffer, all disturbed areas in the 3,050 square feet of 

temporarily disturbed buffer will be restored by covering with compost and erosion control fabric, 

and then planted with native trees and shrubs. An additional 270 square feet will also be planted, 

to mitigate for permanent impacts at the base of the wall.  

Table 1 shows the proposed species to be planted in the buffer. The planting plan in Figures 9 

and 10 provides more detail on the planting installations, quantities, and locations of these 

plantings. 
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Table 1. Tree and Shrub Species in Planting Plan 

Common Name Scientific Name Zone 1 
Trees   
Red alder Alnus rubra X 
Shore pine Pinus Contorta X 
Serviceberry Amelanchier alnifolia  X 
Beaked hazelnut Corylus cornuta X 
Shrubs and 
groundcover 

  

Evergreen huckleberry Vaccinium ovatum X 
Indian plum Oemleria cerasiformis X 
Vine maple  Acer circinatum X 
Snowberry Symphoricarpos albus X 
Sword fern Polystichum munitum X 
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4 MITIGATION GOALS, OBJECTIVES, AND 

PERFORMANCE STANDARDS 

4.1 Mitigation Goals  
The goals of the mitigation are to restore 3,050 square feet of disturbed wetland buffer, mitigate 

for 135 square feet of permanent buffer impacts, and control spread of invasive weeds into the 

enhancement area.  

4.2 Mitigation Objectives and Performance Measures 
Objective 1 – Restore 3,050 square feet of temporarily disturbed wetland buffer, and 

mitigate for 135 square feet of permanent buffer impacts. 

Plant native trees and shrubs within the disturbed area of Wetland A buffer, as well as within 270 

square feet directly downslope of the disturbed area. The mitigation area will have at least four 

species of native shrubs and trees. Plantings shall be containerized plants or bare root. Watering 

of the installed plants may be required if drought conditions occur during the summer months. 

Performance Measures 

• Year 1 – Native woody species (planted and volunteer) will maintain 100% survival in the 
restored and enhanced areas. 

• Years 2 through 4 – Native woody species (planted and volunteer) will maintain 4 plants 
per 100 square feet in restored and enhanced areas.  

Performance Standard 

• Year 5 – Native woody species will achieve a minimum of 35 percent areal cover in the 

restored and enhanced areas. 

Objective 2 – Control invasive plant species in the enhancement area. 

Limit growth of non-native invasive plant species by establishing hardy native plants, which will 

shade and out-compete invasive species in the Planting Zones. Control invasive plants directly by 

hand-pulling or approved herbicides. 

Performance Measures 

• Years 1 through 4 – Invasives will not exceed 10 percent areal cover in the restored and 
enhanced areas, and will be removed when identified. 
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Performance Standard 

• Year 5 – Invasives will not exceed 20 percent areal cover in the restored and enhanced 
areas, and will be removed when identified. 
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5 PROPOSED MONITORING, REPORTING AND 

CONTINGENCY 

5.1 Plant Survival  
To ensure that the performance standards are met, plantings will be counted in August or 

September for survival for the first year. The site will be monitored for three years from the time of 

completion of site construction by a qualified individual(s) who is experienced or trained in 

wetland vegetation and monitoring techniques. 

Valid monitoring data are critical to making meaningful management decisions that help the 

mitigation site meet its objectives. Monitoring plans are based on mitigation site conditions and 

plant community development. These factors together with the mitigation objectives are to be 

incorporated into a site-specific monitoring plan that will be developed at the beginning of each 

monitoring season. Photo documentation of the planted area will be included during annual plant 

monitoring activities. 

The monitoring team will be responsible for a complete count of the plantings, or if appropriate 

will take a representative sample of the site and determine an appropriate sample size. 

5.2   Monitoring Reports 
 Monitoring reports will be completed and submitted to the City by December 31 for each of the 

monitoring years. 

• Site plan and location 

• General background information 

• Goals of the mitigation plan  

• Performance standards  

• Monitoring methodology  

• Photographic documentation  

• Results of the monitoring to date 

• Contingency actions, if needed 
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5.3  Contingency Actions 
All dead plantings will be replaced so that 100% survival is reached for the first year. A sub-

sample can be completed to assure that the 100% survival is reached. In years 2 and 3 all 

plantings will maintain an 80% survival rate for three years.  

Himalayan blackberry and other invasive species identified will also be manually removed from 

the mitigation area if they occur during the three-year period. 
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6 DOCUMENT PREPARERS 

Brad Thiele Biologist 20 years of experience Northwest Environmental  
Consulting, LLC. (NWEC) 

Emily Drew Ecologist 18 years of experience  NWEC 

    

Northwest Environmental Consulting, LLC followed standard acceptable field methods and 

protocols at the time work was performed. These standards include delineation of wetland and 

stream boundaries, characterization, rating, functional analyses, impact assessments and 

mitigation of impacts. The conclusions and findings in this report are based on field observations 

and measurements and represent our best professional judgment and to some extent rely on 

other professional service firms and available site information. Within the limitations of project 

scope, budget, and seasonal variations, we believe the information provided herein is accurate 

and true to the best of our knowledge. Northwest Environmental Consulting does not warrant any 

assumptions or conclusions not expressly made in this report, or based on information or 

analyses other than what is included herein. 
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Figure 2 - Tieback Anchor detail
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Figure 7a - Road and Storm Plan



SC
AL

E:
 1

" =
 

10
'

0'
10

'
20

'

10
'

C
IT

Y
 O

F 
M

U
K

IL
T

E
O

PU
B

L
IC

 W
O

R
K

S 
D

E
PA

R
T

M
E

N
T

RS
2 5

43
71

8

TU
TT

LE
 E

NG
IN

EE
RI

NG
AN

D 
M

AN
AG

EM
EN

T
27

5 
W

es
t R

io
 V

ist
a 

Av
en

ue
, S

ui
te

 1
  B

ur
lin

gt
on

, W
A 

98
23

3
O

:|
 (3

60
) 8

99
-5

95
3 

 W
:|

 w
w

w
.tu

tt
le

-te
am

.c
om

Emily
Text Box
Figure 7b - Road and Storm Plan
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Figure 7c - Road and Storm Plan
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Figure 7d - Road and Storm Plan
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61st Place West—Site Photos  
   

  
 

 
 

 
Photo 1. Vegetation on slope below retaining wall. 
 

 
Photo 2. Vegetation in Wetland A. 
 



61st Place West—Site Photos  
   

  
 

 
Photo 3. Vegetation on slope above retaining wall. 
 

 
Photo 4. Vegetation on slope above retaining wall. 
 



61st Place West—Site Photos 

Photo 5. Retaining wall, looking from west to east. 

 
Photo 6. Failing portion of retaining wall, and area of wetland buffer that will be temporarily affected. 
 



61st Place West—Site Photos  
   

  
 

 
Photo 7. Road bend below Wetland A. 

 
Photo 5. Drainage along 61st Place West on curve below Wetland A. 



Appendix C: Wetland 

Determination Memo

61st Place West Retaining Wall 

Project  



 

3639 Palatine Avenue North 
Seattle, Washington 98103 
(206) 234-2520 

 

TECHNICAL MEMORANDUM  
 
To:   City of Mukilteo 

From: Emily Drew, Northwest Environmental Consulting, LLC 

Date: May 24, 2016 

Subject:  Wetland Determination 

Project:   61st Place West Retaining Wall 
 

This memorandum summarizes a site visit on April 26, 2016 to a failing retaining wall at 61st 
Place West, Mukilteo, Washington (Figure 1 – Vicinity Map). The City of Mukilteo is 
planning to repair the failing wall and portions of 61st Place West adjacent to the wall 
(Figure 2 – Project Work Area). The project is located in Township 21N, Range 5E, Section 
28. 

The site visit was conducted to investigate the potential presence of wetlands or other critical 
areas on the allotment. One wetland was identified downslope (north) of the estimated 
project work area.  

Methods 
Northwest Environmental Consulting (NWEC) biologist Emily Drew reviewed the relevant 
National Wetland Inventory (NWI) maps and the U.S. Department of Agriculture (USDA) 
National Resources Conservation Service (NRCS) Soil Survey for the Snohomish County 
area to see whether these sources indicated the presence of wetlands or hydric soils at the 
site. NWEC then visited the site in April to confirm conditions in the field.  

The wetland determinations used the “Routine Method” described in the Washington State 
Wetlands Identification and Delineation Manual (Ecology 1997), the Corps of Engineers 
Wetland Delineation Manual (Environmental Laboratory 1987), and the Western Mountains, 
Valleys and Coast Region Interim Regional Supplement to the Corps of Engineers 
Delineation Manual (U.S. Army Corps of Engineers 2008).  

The City of Mukilteo rates wetlands based on the Washington State Department of 
Ecology’s 2014 Wetland Rating System for Western Washington (see City of Mukilteo 
municipal code 17.52B.090). The City determines wetland buffer widths based on a 
combination of the Category rating and the specific habitat score from Ecology’s rating 
system (City of Mukilteo municipal code 17.52B.100). 

Results 
Document Review 

The NWI map for the area does not indicate any wetlands within ½ mile of the project site 
(Figure 3 – NWI Map). Estuarine habitat along Puget Sound’s shoreline is within 1,000 feet, 
downslope and west of the project site.  
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The NRCS Soil Survey for Snohomish County maps one soil type in the vicinity of the 
project: Alderwood Everett gravelly sandy loams, 25 to 70 percent slopes (Figure 4 – Soils 
Map). The Alderwood and series are upland soils with variable permeability and rapid runoff. 

Site Description 

The project site is in steep terrain alongside 61st Place West. Habitat upslope of the road near 
the retaining wall includes herbaceous vegetation, small deciduous trees and shrubs, 
landscaping plants at the hill top, and a large, recent landslide area with bare soil. Habitat 
downslope is forest with trees including big leaf maple (Acer macrophyllum), red alder (Alnus 
rubra), and Douglas-fir (Psuedotsuga menziesii). Shrubs and herbs in this forest patch include 
sword fern (Polystichum munitum), salmonberry (Rubus spectabilis), red huckleberry (Vaccinium 
parviflorum), trailing blackberry (Rubus ursinus) and Himalayan blackberry (Rubus armeniacus) 
with patches of horsetail (Equisetum arvense) and fringecup (Tellima grandiflora). See 
Attachment B for site photos. 

Wetland Test Plots and Mapped Points 

One wetland, Wetland A, was identified downslope of the retaining wall (photos 1, 2, 3, 6, 7 
and 8). This wetland’s water source appears to be seepage emerging to near the surface at 
two points along a topographic break, and soils with clay content that prevent drainage of 
rainwater. The wetland extends downslope from these seepage points to a flat area (Figure 5 
– Wetland A). The wetland includes indications of unstable soils: portions of the slope 
appear to have recently slid downward. 

Two test plots were established within Wetland A during the site visit.  

•  Test plot 1 (TP-1) is located at the uphill end of Wetland A, and is 30 feet north 
(downslope) of the retaining wall, under big leaf maple canopy. This plot has 
hydrophytic vegetation (though no obligate wetland species were present), hydric 
soils, and hydrology (saturation and a high water table). The main water source 
appears to be seepage starting 30 feet downslope of the retaining wall. 

• Test plot 2 (TP-2) was located at the lower end of Wetland A. This plot is in an area 
of mucky soils that contained hydric features. Vegetation is hydrophytic (though 
facultative upland species are present in a mosaic of upland areas around the wetter 
soils) and hydrology is indicated by standing water in puddles, saturation, and 
hydrogen sulfide odor within the soil. See photos 2, 6, 7 and 8. 

Two additional test plots were established to check for wetland conditions along the slopes 
above 61st Place West near the retaining wall. These areas contained some facultative and 
facultative wetland plants and indications of hydrology (saturation from seepage along the 
slope), but no hydric soils. 

• Test plot 3 (TP-3) was located along the steep slope upslope and across the street 
from the retaining wall. This steep slope is covered in herbaceous vegetation, 
including hydrophytic species. Hydrology is present in the form of seepage coming 
out of the steep slope. However, no hydric soils were present. See photos 4 and 5) 

• Test plot 4 (TP-4) was east of the project site along the upslope side of the road, and 
downslope from a clump of willows. This roadside area had marginally hydrophytic 
vegetation and some hydrology (in the form of saturated soils below 8 inches), but 
soils were not hydric. 
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See Attachment C for the test plot forms. 

Wetland Rating and Buffer Width 

Using the 2014 Wetland Rating System for Western Washington, Wetland A was determined 
to be Category III, with a specific habitat score of 4. Based on these metrics, the wetland has 
a 60-foot buffer width (City of Mukilteo 17.52B.100). 

Conclusion 
The slope below the project site contains a Category III forested wetland (Wetland A) in a 
portion of the hill with unstable soils. The City of Mukilteo would apply a 60-foot buffer 
width to this wetland, which would extend up to the 61st Place West retaining wall footprint 
below the slope.  Buffers do not extend across roadways per the WSDOT Guidance on 
Wetland Buffers Across Roadways (WSDOT 2016). 
 
The slope above the retaining wall (and across the road) does not contain wetlands, as some 
facultative species and seepage are present, but no hydric soils. The slope east of the site 
along the road also lacks hydric soils. No other critical areas were located. 

Works Cited 
Environmental Laboratory. 1987. Corps of Engineers Wetland Delineation Manual (1987 Manual). 

Technical Report Y-87-1, U.S. Army Engineers Waterways Experiment Station, Vicksburg, 
Mississippi. 

U.S. Army Corps of Engineers. 2008. Western Mountains, Valleys and Coast Region Interim Regional 
Supplement to the Corps of Engineers Delineation Manual. Report ERDC/EL TR-08-13. 
April. 

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS). 2015. 
Survey of Snohomish County Area Washington. 

Washington Department of Ecology. 1997. Washington State Wetlands Identification and Delineation 
Manual. Ecology Publication 96-94. 

Washington Department of Ecology. 2014. Wetland Rating System for Western Washington, Updated 
2014. Effective January 1, 2015. 

WSDOT. 2016. WSODT Guidance on Wetland Buffers Across Roadways. 
http://www.wsdot.wa.gov/NR/rdonlyres/83C22B1F-8102-4087-8568-
7D82C4DE3C95/0/Wet_BufferAcrossRdway.pdf 
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Figure 1 – Vicinity Map 
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Figure 2 - Project Area
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Figure 4 - Soils Map (pg 2 of 3)



Map Unit Legend

Snohomish County Area, Washington (WA661)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

4 Alderwood-Everett gravelly
sandy loams, 25 to 70
percent slopes

11.4 100.0%

Totals for Area of Interest 11.4 100.0%

Soil Map—Snohomish County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/10/2016
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Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 2 

 

 

Photo 1. Hill containing Wetland A.

 

Photo 2. Downslope portion of Wetland A. 



Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 3 

 

 

Photo 3. Wetland A. 

 

 

Photo 4. Slope above / across street from retaining wall. Site of TP-3.



Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 4 

 

 

Photo 5. Slope above retaining wall; site of TP-3.

 

Photo 6. Mud at TP-2. 



Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 5 

 

 

Photo 7. Site of TP-2 and downslope edge of Wetland A. 

 

 

Photo 8. Lower edge of Wetland A. 
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US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 1  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): varied Slope (%): 18% 
Subregion (LRR): A Lat: 47.916086 Long: -122.316467 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25-70 percent slopes NWI classification: None 
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes x No   Is the Sampled Area within a Wetland?                    Yes x No   
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is about 30-35 feet downslope from the retaining wall. Drainage on the slope may be affected by presence of road and retaining 
wall 30 feet upslope.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size:  )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1.      
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size: 20’ )     
1. Rubus spectabilis  35 Y FAC 
2. Oemleria cerasiformis 

 
 5 N FACU 

3. Rubus ursinus  55 Y FACU 
4.      
5.      
   95 = Total Cover 
Herb Stratum    (Plot size: 10’ )     
1.      
2. Equisetum arvense  25 Y FAC 
3. Tolmiea menziesii  5 N FACW 
4.      
5.      
6.      
7.      
8.      
9.      
10.      
11.      
   30 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 10   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 
Total Number of Dominant 
Species Across All Strata: 3 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 66 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species 5 x 2 = 10  
FAC species 60 x 3 = 180  
FACU species 90 x 4 = 360  
UPL species  x 5 =   
Column Totals: 155 (A)   550 (B) 

Prevalence Index  = B/A = 3.5 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes s No  

Remarks: Sword ferns are also present but rooted in hummocks of upland, not the wet areas. Wet soil areas are within a mosaic of upland conditions. 
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SOIL                                                                                                                                      Sampling Point:    TP-1                                       
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-11”  10YR 3/1  100           loam    

 11”-15”+  7.5YR 4/1  50  7.5YR 5/1  30  C  M  Clay loam  coarse  

 11”-15”+  7.5YR 4/1  50  10YR 4/6  20  C  M  Clay loam  coarse  

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
x Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type: Clay-filled layer  Hydric Soil Present?      Yes x No  
 Depth (inches): 16”       
         

 

Remarks: 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

x High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes x No  Depth (inches): 11”  Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 12”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is saturated at 11 inches, with water table present below that. Source of water is seepage hitting the less porous layer of clay soils and 
flowing towards the surface. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 2 
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): varied Slope (%): 2-5 
Subregion (LRR): A Lat: 47.916238 Long: -122.316316 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes x No   Is the Sampled Area within a Wetland?                    Yes x No   
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is in downslope corner of Wetland A along an informal path.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30 )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Alnus rubra  50 Y FAC 
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size: 20’ )     
1. Rubus spectabilis  55 Y FAC 
2. Rubus armeniacus 

 
 20 y FACU 

3. Rubus ursinus  5  FACU 
4.      
5.      
   80 = Total Cover 
Herb Stratum    (Plot size: 10’ )     
1. Athyrium filix-femina 

 
 15 Y FAC 

2. Equisetum arvense  35 Y FAC 
3. Tellima grandiflora  10  FACU 
4. Blechnum spicant 

 
 1  FAC 

5. Luzula sp.   1   
6. Polystichum munitum  1  FACU 
7.      
8.      
9.      
10.      
11.      
   63 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 25   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 4 (A) 
Total Number of Dominant 
Species Across All Strata: 5 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 80 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species  x 2 =   
FAC species 156 x 3 = 468  
FACU species 36 x 4 = 144  
UPL species  x 5 =   
Column Totals: 192 (A)   612 (B) 

Prevalence Index  = B/A = 3.18 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Vegetation meets the dominance test for hydrophytic vegetation but not the dominance test. Upland plants are present in a mosaic of 
upland conditions surrounding the wetter soil areas.  
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SOIL                                                                                                                                      Sampling Point:    TP-2                                       
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-2”  7.5YR 3/1  100  -        silty clay loam    

 2-6”  7.5YR 3/1  90  -        silty clay loam    

 2-6”  5GY 4/1  10  -        silty clay loam  large patches   

 6-10”  7.5YR 3/1  100  -        silty clay loam    

 11” +  7.5YR 2/1  80  10YR 4/1  10  C  M  silty clay loam    

 11” +  7.5YR 2/1  80  10YR 4/6  10  C  M  silty clay loam    

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4) x Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11) x Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes x No  
 Depth (inches):        
         

 

Remarks:  

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

x Surface Water (A1)  
Water-Stained Leaves (B9) 
(except MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1) x Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along 
Living Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes x No  Depth (inches): 1”       
Water Table Present? Yes  No  Depth (inches):   Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 0”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
Soils were wet or inundated (in small puddles). Patches had hydrogen sulfide odor. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 3  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): slope Slope (%): 30% 
Subregion (LRR): A Lat: 47.915874 Long: -122.316438 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes  No x  Is the Sampled Area within a Wetland?                    Yes  No x  
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is on slope above the road, across the street from the failing retaining wall. Vegetation was hydrophytic (though no obligate 
species were present.) Hydrology is present from seepage. Soils were not hydric.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size:  )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1.      
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size:  )     
1. Rubus spectabilis  15 Y FAC 
2. Rubus parviflorus  2  FACU 
3. Rubus armeniacus   5  FACU 
4.      
5.      
   22 = Total Cover 
Herb Stratum    (Plot size:  )     
1. Carex deweyana  5  FAC 
2. Phalaris arundinacea  1  FACW 
3. Equisetum arvense   15  FAC 
4. Ranunculus repens  80 Y FAC 
5. Geum macrophyllum  10  FAC 
6. Athyrium filix-femina 

 
 5  FAC 

7. Polystichum munitum  5  FACU 
8. Tellima grandiflora  20 Y FACU 
9.      
10.      
11.      
   141 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 0   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 
Total Number of Dominant 
Species Across All Strata: 3 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 66 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species 1 x 2 = 2  
FAC species 130 x 3 = 390  
FACU species 32 x 4 = 128  
UPL species  x 5 =   
Column Totals: 163 (A)   520 (B) 

Prevalence Index  = B/A = 3.19 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Vegetation is marginally hydrophytic as it passes the dominance test, but it fails the prevalence index. Plants present are a mix of 
facultative and facultative upland species, with only 1% facultative wetland species. 
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SOIL                                                                                                                                      Sampling Point:       TP-3                                    
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-12”  10YR 3/2  100          silty clay loam    

                   

                   

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes  No x 
 Depth (inches):        
         

 

Remarks: Soils are not hydric; no redox features or other indicators 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes x No  Depth (inches): surface  Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes  No  Depth (inches):        
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Saturation to surface present due to seepage from within slope. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 4  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): slope Slope (%): 10% 
Subregion (LRR): A Lat: 47.9159789 Long: -122.315807 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes  No x  Is the Sampled Area within a Wetland?                    Yes  No x  
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is on road slope above 61st place west below a couple of willow trees. Vegetation is marginally hydrophytic. Hydric soil is not 
present. Saturation was present as a hydrology indicator 

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30 )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Alnus rubra  20 Y FAC 
2.      
3.      
4.      
      
  20 = Total Cover 
Sapling/Shrub Stratum (Plot size: 30 )     
1. Rubus spectabilis  25 Y FAC 
2.      
3. Rubus armeniacus   25 Y FACU 
4.      
5.      
   50 = Total Cover 
Herb Stratum    (Plot size: 10 )     
1. Mustard sp.   1  Unk 
2. Agrostis sp.  10  FAC 
3. Equisetum arvense   50 Y FAC 
4. Polystichum munitum  1  FACU 
5. Geum macrophyllum  5  FAC 
6. Tellima grandiflora  1  FACU 
7.      
8.      
9.      
10.      
11.      
   68 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 5   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 3 (A) 
Total Number of Dominant 
Species Across All Strata: 4 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 75 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species  x 2 =   
FAC species 106 x 3 = 318  
FACU species 27 x 4 = 108  
UPL species  x 5 =   
Column Totals: 133 (A)   426 (B) 

Prevalence Index  = B/A = 3.2 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Meets the dominance test but fails the prevalence test. No FACW species present. 
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SOIL                                                                                                                                      Sampling Point:       TP-4                                    
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 

0-12”  2.5YR 5/3  100          silty clay loam  
contains 
cobbles 

 

                   

                   

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes  No x 
 Depth (inches):        
         

 

Remarks: Soil has no hydric indicators 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes  No  Depth (inches):   Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 8”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Saturation at 8” but no other hydrological indicators  
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TECHNICAL MEMORANDUM  
 
To:   City of Mukilteo 

From: Emily Drew, Northwest Environmental Consulting, LLC 

Date: May 24, 2016 

Subject:  Wetland Determination 

Project:   61st Place West Retaining Wall 
 

This memorandum summarizes a site visit on April 26, 2016 to a failing retaining wall at 61st 
Place West, Mukilteo, Washington (Figure 1 – Vicinity Map). The City of Mukilteo is 
planning to repair the failing wall and portions of 61st Place West adjacent to the wall 
(Figure 2 – Project Work Area). The project is located in Township 21N, Range 5E, Section 
28. 

The site visit was conducted to investigate the potential presence of wetlands or other critical 
areas on the allotment. One wetland was identified downslope (north) of the estimated 
project work area.  

Methods 
Northwest Environmental Consulting (NWEC) biologist Emily Drew reviewed the relevant 
National Wetland Inventory (NWI) maps and the U.S. Department of Agriculture (USDA) 
National Resources Conservation Service (NRCS) Soil Survey for the Snohomish County 
area to see whether these sources indicated the presence of wetlands or hydric soils at the 
site. NWEC then visited the site in April to confirm conditions in the field.  

The wetland determinations used the “Routine Method” described in the Washington State 
Wetlands Identification and Delineation Manual (Ecology 1997), the Corps of Engineers 
Wetland Delineation Manual (Environmental Laboratory 1987), and the Western Mountains, 
Valleys and Coast Region Interim Regional Supplement to the Corps of Engineers 
Delineation Manual (U.S. Army Corps of Engineers 2008).  

The City of Mukilteo rates wetlands based on the Washington State Department of 
Ecology’s 2014 Wetland Rating System for Western Washington (see City of Mukilteo 
municipal code 17.52B.090). The City determines wetland buffer widths based on a 
combination of the Category rating and the specific habitat score from Ecology’s rating 
system (City of Mukilteo municipal code 17.52B.100). 

Results 
Document Review 

The NWI map for the area does not indicate any wetlands within ½ mile of the project site 
(Figure 3 – NWI Map). Estuarine habitat along Puget Sound’s shoreline is within 1,000 feet, 
downslope and west of the project site.  



Technical Memorandum – Mukilteo 61st Place West Retaining Wall 
May 2016 

 Page 2 of 3 

The NRCS Soil Survey for Snohomish County maps one soil type in the vicinity of the 
project: Alderwood Everett gravelly sandy loams, 25 to 70 percent slopes (Figure 4 – Soils 
Map). The Alderwood and series are upland soils with variable permeability and rapid runoff. 

Site Description 

The project site is in steep terrain alongside 61st Place West. Habitat upslope of the road near 
the retaining wall includes herbaceous vegetation, small deciduous trees and shrubs, 
landscaping plants at the hill top, and a large, recent landslide area with bare soil. Habitat 
downslope is forest with trees including big leaf maple (Acer macrophyllum), red alder (Alnus 
rubra), and Douglas-fir (Psuedotsuga menziesii). Shrubs and herbs in this forest patch include 
sword fern (Polystichum munitum), salmonberry (Rubus spectabilis), red huckleberry (Vaccinium 
parviflorum), trailing blackberry (Rubus ursinus) and Himalayan blackberry (Rubus armeniacus) 
with patches of horsetail (Equisetum arvense) and fringecup (Tellima grandiflora). See 
Attachment B for site photos. 

Wetland Test Plots and Mapped Points 

One wetland, Wetland A, was identified downslope of the retaining wall (photos 1, 2, 3, 6, 7 
and 8). This wetland’s water source appears to be seepage emerging to near the surface at 
two points along a topographic break, and soils with clay content that prevent drainage of 
rainwater. The wetland extends downslope from these seepage points to a flat area (Figure 5 
– Wetland A). The wetland includes indications of unstable soils: portions of the slope 
appear to have recently slid downward. 

Two test plots were established within Wetland A during the site visit.  

•  Test plot 1 (TP-1) is located at the uphill end of Wetland A, and is 30 feet north 
(downslope) of the retaining wall, under big leaf maple canopy. This plot has 
hydrophytic vegetation (though no obligate wetland species were present), hydric 
soils, and hydrology (saturation and a high water table). The main water source 
appears to be seepage starting 30 feet downslope of the retaining wall. 

• Test plot 2 (TP-2) was located at the lower end of Wetland A. This plot is in an area 
of mucky soils that contained hydric features. Vegetation is hydrophytic (though 
facultative upland species are present in a mosaic of upland areas around the wetter 
soils) and hydrology is indicated by standing water in puddles, saturation, and 
hydrogen sulfide odor within the soil. See photos 2, 6, 7 and 8. 

Two additional test plots were established to check for wetland conditions along the slopes 
above 61st Place West near the retaining wall. These areas contained some facultative and 
facultative wetland plants and indications of hydrology (saturation from seepage along the 
slope), but no hydric soils. 

• Test plot 3 (TP-3) was located along the steep slope upslope and across the street 
from the retaining wall. This steep slope is covered in herbaceous vegetation, 
including hydrophytic species. Hydrology is present in the form of seepage coming 
out of the steep slope. However, no hydric soils were present. See photos 4 and 5) 

• Test plot 4 (TP-4) was east of the project site along the upslope side of the road, and 
downslope from a clump of willows. This roadside area had marginally hydrophytic 
vegetation and some hydrology (in the form of saturated soils below 8 inches), but 
soils were not hydric. 
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See Attachment C for the test plot forms. 

Wetland Rating and Buffer Width 

Using the 2014 Wetland Rating System for Western Washington, Wetland A was determined 
to be Category III, with a specific habitat score of 4. Based on these metrics, the wetland has 
a 60-foot buffer width (City of Mukilteo 17.52B.100). 

Conclusion 
The slope below the project site contains a Category III forested wetland (Wetland A) in a 
portion of the hill with unstable soils. The City of Mukilteo would apply a 60-foot buffer 
width to this wetland, which would extend up to the 61st Place West retaining wall footprint 
below the slope.  Buffers do not extend across roadways per the WSDOT Guidance on 
Wetland Buffers Across Roadways (WSDOT 2016). 
 
The slope above the retaining wall (and across the road) does not contain wetlands, as some 
facultative species and seepage are present, but no hydric soils. The slope east of the site 
along the road also lacks hydric soils. No other critical areas were located. 

Works Cited 
Environmental Laboratory. 1987. Corps of Engineers Wetland Delineation Manual (1987 Manual). 

Technical Report Y-87-1, U.S. Army Engineers Waterways Experiment Station, Vicksburg, 
Mississippi. 

U.S. Army Corps of Engineers. 2008. Western Mountains, Valleys and Coast Region Interim Regional 
Supplement to the Corps of Engineers Delineation Manual. Report ERDC/EL TR-08-13. 
April. 

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS). 2015. 
Survey of Snohomish County Area Washington. 

Washington Department of Ecology. 1997. Washington State Wetlands Identification and Delineation 
Manual. Ecology Publication 96-94. 

Washington Department of Ecology. 2014. Wetland Rating System for Western Washington, Updated 
2014. Effective January 1, 2015. 

WSDOT. 2016. WSODT Guidance on Wetland Buffers Across Roadways. 
http://www.wsdot.wa.gov/NR/rdonlyres/83C22B1F-8102-4087-8568-
7D82C4DE3C95/0/Wet_BufferAcrossRdway.pdf 
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Figure 1 – Vicinity Map 
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Map Unit Legend

Snohomish County Area, Washington (WA661)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

4 Alderwood-Everett gravelly
sandy loams, 25 to 70
percent slopes

11.4 100.0%

Totals for Area of Interest 11.4 100.0%
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Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 2 

 

 

Photo 1. Hill containing Wetland A.

 

Photo 2. Downslope portion of Wetland A. 



Mukilteo 61st Place West Retaining Wall—Site Photos  

   

 3 

 

 

Photo 3. Wetland A. 

 

 

Photo 4. Slope above / across street from retaining wall. Site of TP-3.



Mukilteo 61st Place West Retaining Wall—Site Photos  
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Photo 5. Slope above retaining wall; site of TP-3.

 

Photo 6. Mud at TP-2. 



Mukilteo 61st Place West Retaining Wall—Site Photos  
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Photo 7. Site of TP-2 and downslope edge of Wetland A. 

 

 

Photo 8. Lower edge of Wetland A. 
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US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 1  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): varied Slope (%): 18% 
Subregion (LRR): A Lat: 47.916086 Long: -122.316467 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25-70 percent slopes NWI classification: None 
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes x No   Is the Sampled Area within a Wetland?                    Yes x No   
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is about 30-35 feet downslope from the retaining wall. Drainage on the slope may be affected by presence of road and retaining 
wall 30 feet upslope.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size:  )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1.      
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size: 20’ )     
1. Rubus spectabilis  35 Y FAC 
2. Oemleria cerasiformis 

 
 5 N FACU 

3. Rubus ursinus  55 Y FACU 
4.      
5.      
   95 = Total Cover 
Herb Stratum    (Plot size: 10’ )     
1.      
2. Equisetum arvense  25 Y FAC 
3. Tolmiea menziesii  5 N FACW 
4.      
5.      
6.      
7.      
8.      
9.      
10.      
11.      
   30 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 10   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 
Total Number of Dominant 
Species Across All Strata: 3 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 66 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species 5 x 2 = 10  
FAC species 60 x 3 = 180  
FACU species 90 x 4 = 360  
UPL species  x 5 =   
Column Totals: 155 (A)   550 (B) 

Prevalence Index  = B/A = 3.5 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes s No  

Remarks: Sword ferns are also present but rooted in hummocks of upland, not the wet areas. Wet soil areas are within a mosaic of upland conditions. 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

 
SOIL                                                                                                                                      Sampling Point:    TP-1                                       
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-11”  10YR 3/1  100           loam    

 11”-15”+  7.5YR 4/1  50  7.5YR 5/1  30  C  M  Clay loam  coarse  

 11”-15”+  7.5YR 4/1  50  10YR 4/6  20  C  M  Clay loam  coarse  

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
x Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type: Clay-filled layer  Hydric Soil Present?      Yes x No  
 Depth (inches): 16”       
         

 

Remarks: 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

x High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes x No  Depth (inches): 11”  Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 12”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is saturated at 11 inches, with water table present below that. Source of water is seepage hitting the less porous layer of clay soils and 
flowing towards the surface. 
 
 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 2 
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): varied Slope (%): 2-5 
Subregion (LRR): A Lat: 47.916238 Long: -122.316316 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes x No   Is the Sampled Area within a Wetland?                    Yes x No   
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is in downslope corner of Wetland A along an informal path.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30 )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Alnus rubra  50 Y FAC 
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size: 20’ )     
1. Rubus spectabilis  55 Y FAC 
2. Rubus armeniacus 

 
 20 y FACU 

3. Rubus ursinus  5  FACU 
4.      
5.      
   80 = Total Cover 
Herb Stratum    (Plot size: 10’ )     
1. Athyrium filix-femina 

 
 15 Y FAC 

2. Equisetum arvense  35 Y FAC 
3. Tellima grandiflora  10  FACU 
4. Blechnum spicant 

 
 1  FAC 

5. Luzula sp.   1   
6. Polystichum munitum  1  FACU 
7.      
8.      
9.      
10.      
11.      
   63 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 25   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 4 (A) 
Total Number of Dominant 
Species Across All Strata: 5 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 80 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species  x 2 =   
FAC species 156 x 3 = 468  
FACU species 36 x 4 = 144  
UPL species  x 5 =   
Column Totals: 192 (A)   612 (B) 

Prevalence Index  = B/A = 3.18 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Vegetation meets the dominance test for hydrophytic vegetation but not the dominance test. Upland plants are present in a mosaic of 
upland conditions surrounding the wetter soil areas.  
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SOIL                                                                                                                                      Sampling Point:    TP-2                                       
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-2”  7.5YR 3/1  100  -        silty clay loam    

 2-6”  7.5YR 3/1  90  -        silty clay loam    

 2-6”  5GY 4/1  10  -        silty clay loam  large patches   

 6-10”  7.5YR 3/1  100  -        silty clay loam    

 11” +  7.5YR 2/1  80  10YR 4/1  10  C  M  silty clay loam    

 11” +  7.5YR 2/1  80  10YR 4/6  10  C  M  silty clay loam    

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4) x Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11) x Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes x No  
 Depth (inches):        
         

 

Remarks:  

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

x Surface Water (A1)  
Water-Stained Leaves (B9) 
(except MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1) x Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along 
Living Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes x No  Depth (inches): 1”       
Water Table Present? Yes  No  Depth (inches):   Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 0”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
Soils were wet or inundated (in small puddles). Patches had hydrogen sulfide odor. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 3  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): slope Slope (%): 30% 
Subregion (LRR): A Lat: 47.915874 Long: -122.316438 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes  No x  Is the Sampled Area within a Wetland?                    Yes  No x  
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is on slope above the road, across the street from the failing retaining wall. Vegetation was hydrophytic (though no obligate 
species were present.) Hydrology is present from seepage. Soils were not hydric.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size:  )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1.      
2.      
3.      
4.      
      
   = Total Cover 
Sapling/Shrub Stratum (Plot size:  )     
1. Rubus spectabilis  15 Y FAC 
2. Rubus parviflorus  2  FACU 
3. Rubus armeniacus   5  FACU 
4.      
5.      
   22 = Total Cover 
Herb Stratum    (Plot size:  )     
1. Carex deweyana  5  FAC 
2. Phalaris arundinacea  1  FACW 
3. Equisetum arvense   15  FAC 
4. Ranunculus repens  80 Y FAC 
5. Geum macrophyllum  10  FAC 
6. Athyrium filix-femina 

 
 5  FAC 

7. Polystichum munitum  5  FACU 
8. Tellima grandiflora  20 Y FACU 
9.      
10.      
11.      
   141 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 0   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 
Total Number of Dominant 
Species Across All Strata: 3 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 66 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species 1 x 2 = 2  
FAC species 130 x 3 = 390  
FACU species 32 x 4 = 128  
UPL species  x 5 =   
Column Totals: 163 (A)   520 (B) 

Prevalence Index  = B/A = 3.19 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Vegetation is marginally hydrophytic as it passes the dominance test, but it fails the prevalence index. Plants present are a mix of 
facultative and facultative upland species, with only 1% facultative wetland species. 
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SOIL                                                                                                                                      Sampling Point:       TP-3                                    
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 0-12”  10YR 3/2  100          silty clay loam    

                   

                   

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes  No x 
 Depth (inches):        
         

 

Remarks: Soils are not hydric; no redox features or other indicators 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes x No  Depth (inches): surface  Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes  No  Depth (inches):        
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Saturation to surface present due to seepage from within slope. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: 61st Pl W Retaining Wall City/County: Mukilteo, Snohomish Sampling Date: April 26, 2016 
Applicant/Owner: City of Mukilteo State:   WA Sampling Point: Test Plot 4  
Investigator(s): Brad Thiele, Emily Drew Section, Township, Range: T28N, R04E, Sec 17 
Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): slope Slope (%): 10% 
Subregion (LRR): A Lat: 47.9159789 Long: -122.315807 Datum: NAD83 
Soil Map Unit Name: Alderwood Everett gravelly sandy loam 25 to 70 percent 

slopes 
NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes x No  (If no, explain in Remarks.) 
Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes x No  
Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes x No     
Hydric Soil Present? Yes  No x  Is the Sampled Area within a Wetland?                    Yes  No x  
Wetland Hydrology Present? Yes x No     
        
Remarks: Test plot is on road slope above 61st place west below a couple of willow trees. Vegetation is marginally hydrophytic. Hydric soil is not 
present. Saturation was present as a hydrology indicator 

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30 )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Alnus rubra  20 Y FAC 
2.      
3.      
4.      
      
  20 = Total Cover 
Sapling/Shrub Stratum (Plot size: 30 )     
1. Rubus spectabilis  25 Y FAC 
2.      
3. Rubus armeniacus   25 Y FACU 
4.      
5.      
   50 = Total Cover 
Herb Stratum    (Plot size: 10 )     
1. Mustard sp.   1  Unk 
2. Agrostis sp.  10  FAC 
3. Equisetum arvense   50 Y FAC 
4. Polystichum munitum  1  FACU 
5. Geum macrophyllum  5  FAC 
6. Tellima grandiflora  1  FACU 
7.      
8.      
9.      
10.      
11.      
   68 = Total Cover 
Woody Vine Stratum (Plot size:  )     
1.      
2.      
   0 = Total Cover 
% Bare Ground in Herb Stratum 5   
    

 

Dominance Test worksheet:   
Number of Dominant Species 
That Are OBL, FACW, or FAC: 3 (A) 
Total Number of Dominant 
Species Across All Strata: 4 (B) 
Percent of Dominant Species 
That Are OBL, FACW, or FAC: 75 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of: Multiply by:  
OBL species  x 1 =   
FACW species  x 2 =   
FAC species 106 x 3 = 318  
FACU species 27 x 4 = 108  
UPL species  x 5 =   
Column Totals: 133 (A)   426 (B) 

Prevalence Index  = B/A = 3.2 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 
x 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes x No  

Remarks: Meets the dominance test but fails the prevalence test. No FACW species present. 
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SOIL                                                                                                                                      Sampling Point:       TP-4                                    
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 

0-12”  2.5YR 5/3  100          silty clay loam  
contains 
cobbles 

 

                   

                   

                   

                   

                   

                   

                   

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      
 Type:   Hydric Soil Present?      Yes  No x 
 Depth (inches):        
         

 

Remarks: Soil has no hydric indicators 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
x Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No  Depth (inches):        
Water Table Present? Yes  No  Depth (inches):   Wetland Hydrology Present? Yes x No  
Saturation Present? 
(includes capillary fringe) Yes x No  Depth (inches): 8”       
             

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Saturation at 8” but no other hydrological indicators  
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i, Matthew Randall, a Professional Engineer registered in the State of Washington as a Civil Engineer, do 
hereby declare that the technical information report titled Stormwater Report for 61'* Place West 
Retaining Wall Project and dated July 12, 2018 was prepared by or under my personal supervision, and 
that said report was prepared in accordance with generally accepted engineering practices. 

I hereby affirm, to the best of my knowledge, information, and belief, that the subject report was 
prepared in full compliance with the Washington State Department of Ecology (DOE) 2012 Stormwater 
Management Manual for Western Washington, as Amended in December 2014 (Manual) and Mukilteo 
Municipal Code (MMC) Section 13.12. 

Matthew R. Randall, P.E. Date 
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1 EXECUTIVE SUMMARY 
 

1.1 Objectives 
This stormwater report has been prepared to demonstrate that repairs to and construction of the 
61st Place West Retaining Wall Project (Project) is feasible and that stormwater controls can 
successfully mitigate impacts created by repairs to the wall and adjacent roadway improvements. 
This report is to be used to guide the design and preparation of plans and the management of 
construction activities. Complete civil design plans, details, and specifications shall be submitted as 
part of the City of Mukilteo’s (City) permit application process. 

1.2 Background 
The site is located at approximately 8900 61st Place West in Mukilteo, Washington.  See Appendix 
A for a vicinity map. The property lies within Section 17, Township 24 North, Range 04 E, in 
Snohomish County and is within the city of limits of the City of Mukilteo.   

Recent landslides in the area of the project resulted in the City seeking and obtaining funds to repair 
the existing retaining wall and adjacent roadway. A landslide in 2016 resulted in debris uphill of the 
roadway and soldier pile wall sliding across 61st Place West damaging portions of the retaining wall 
system, undermining the wall lagging, and washing out portions of the roadway behind the wall. 
Soil observations determined that the type of soil in combination with recent storm events and 
perched groundwater contributed to the slide. The City is proposing to remove the MSE portions 
of the existing wall and extend the soldier pile wall east and west along 61st Place West. The soldier 
pile wall will be reinforced with tiebacks and a new manifold system installed to collect 
groundwater from the uphill slope to reduce the potential for future slides. 

The proposed stormwater management design will consist of collecting surface runoff from the 
slope and roadway in new roadside catch basins, collecting shallow groundwater in a curtain drain 
constructed along the interface of the road and uphill slope, and collecting groundwater via the 
manifold system and conveying it downhill away from the wall in a new and existing pipe system. 
Stormwater will outfall via an existing pipe outfall into Smuggler’s Gulch. The project is required to 
comply with Minimum Requirements No. 1 through 5.  See Section 4 of this document for Minimum 
Requirements for Redevelopment Projects. 

1.3 Method of approach 
This analysis is provided to describe the proposed project and to assure stormwater management 
concepts meet the requirements of the City of Mukilteo per City Code and the Washington State 
Department of Ecology (DOE) 2012 Stormwater Management Manual for Western Washington, as 
Amended in December 2014 (Manual). Per the City, the project must utilize the Manual, Vol. 1, 
Chapter 2 to determine which thresholds will be exceeded based on the proposed improvements 
and which corresponding Minimum Requirements need to be addressed. Results of this process, 
documented in the remainder of this report, are used to analyze and design the necessary Best 
Management Practices (BMPs) to manage stormwater to achieve requirements of the Manual.   

 



61st Place West Retaining Wall Project – Drainage Report 2 
 

2 EXISTING CONDITIONS 
A site visit was conducted to assess site conditions and develop a strategy to mitigate stormwater runoff. 

2.1 Land Use 
The project site generally consists of a public roadway paved with asphalt. A retaining system, 
consisting of portions of modular blocks, soldier piles, and large rocks, borders the north side of the 
upper portion of the roadway. The roadway exists to provide access to downhill properties and to 
88th Street SW.  

2.2 Vegetation 
The adjacent lots are forested with large trees and forest vegetation (ferns, blackberries). Paved 
driveways abut the roadway at the beginning of the project (west end), at the first curve, and at 
the low (east) end of the project. A gravel parking area exists west of the existing retaining wall on 
the north side of the roadway. 

2.3 Existing Soil Conditions 
Per the attached geotechnical report from GeoDesign, Inc., site soils are “fine sand, silt and clay” 
overlain by glacial outwash deposits of “very dense, silty sand with gravel and sandy gravel (p. 3)” 
Stormwater typically infiltrates through the top layer of soil and perches on the silty layer beneath. 
This contributes to the perched groundwater levels observed as well as to the instability of the 
slope. See Appendix B. 

2.4 Topography  
61st Place West traverses hillside slopes that range between 1:1 and 2:1. On average, most of the 
hill slopes down towards Puget Sound at approximately 1.5:1 (horizontal to vertical) in a north to 
northwesterly direction. Within the project limits, roadway longitudinal slopes range from 0.5% 
near the beginning of the project to steep slopes over 21% through the roadway curves. The 
elevation of the road at the beginning of the project is approximately 166. The elevation of the road 
near the lowest proposed catch basin is 87.  

2.5 Off-site Analysis 
The project is not required to provide an offsite analysis because the project does not propose to 
add 5,000 square feet of new hard surface per the Manual I-3.1.3. Currently, roadway runoff is 
collected in catch basins or roadside ditches and conveyed downhill to Smuggler’s Gulch. 

3 DEVELOPED CONDITIONS 
A Stormwater Control Plan is developed to analyze the most effective BMPs for application to the 
proposed developed condition. 

3.1 Developed Site Hydrology 
For the developed condition, we analyzed the addition of 1,555 square feet of new asphalt roadway 
surface areas and approximately 1714 square feet of quarry spalls within and adjacent to the 
existing roadway prism. See the Road and Storm Plan and Profile within Appendix C. Roadway 
runoff will be directed to a flowline along the edge of the new concrete barriers and new thickened 
asphalt edge. Additional catch basins will be installed along the flow line at determined intervals to 
reduce the amount of stormwater running off the pavement onto the steep slope. Catch basins will 
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also be located to reduce the amount of stormwater that sheets through both curves creating ice 
patches in winter months.  

Surface runoff from the slope uphill from the wall will be allowed to flow through the new quarry 
spall slope protection into the soils where it will be captured by a new curtain drain system. The 
curtain drain will convey stormwater to the new piped storm system. 

Groundwater behind the retaining wall will be collected via a new manifold system. Collected 
groundwater will be conveyed in a new pipe system below ground along the outside face of the 
wall to a new downstream catch basin constructed to collect roadway runoff.  

All stormwater will be conveyed downhill to an existing storm drain system. Stormwater will 
continue to flow east towards Smuggler’s Gulch within a piped storm drain system along the south 
side of the lower reach of the project. 

3.2 Flow Control, Water Quality Treatment 
Per the DOE Manual, the project does not add or replace enough hard surface to be required to 
address flow control and water quality treatment requirements. See Section 4 of this report for 
more information on the Minimum Requirements. 

4 MINIMUM STORMWATER MANAGEMENT REQUIREMENTS 
The Manual summarizes the requirements and stormwater management practices governing the design 
of this project. The DOE has provided a simple flowchart (Figure I-2.4.2, see Appendix D) to determine 
which Minimum Requirements must be addressed based on the amount of pervious and impervious 
surfaces that exist and are proposed to be installed or replaced for the project. Utilizing the areas listed 
in section 3.1, the project will add over 2,000 square feet of new hard surface area in the form of asphalt 
pavement repair and widening and quarry spall slope protection. In accordance with Volume 1, Chapter 
3 of the Manual, the project is required to address Minimum Requirements 1 through 5 for all new and 
replaced hard surfaces and the land disturbed. The project does not add 5,000 square feet or more of new 
hard surfaces, convert ¾ acres or more of vegetation to lawn or landscaped areas, or convert 2.5 acres or 
more of native vegetation to pasture.  

The project is a road related project. However, since it is only a road repair and widening project to repair 
the wall and improve storm runoff management on the roadway, the new hard surfaces do not exceed 
5,000 square feet or add more than 50% to the existing hard surface area within the project limits. As 
such, no additional requirements are necessitated. 

The project must address Minimum Requirements #1 through #5 of the Manual. These will be addressed 
in the remainder of this report: 

1.   Preparation of Stormwater Site Plans 
2.   Construction Stormwater Pollution Prevention (SWPP) 
3.   Source Control of Pollution 
4.   Preservation of Natural Drainage Systems and Outfalls 
5.   On-site Stormwater Management 

The following sub-sections describe how the project will comply with each Minimum Requirement. 

4.1 Minimum Requirement No. 1 – Preparation of Stormwater Site Plans 
“All projects meeting the thresholds in Section 2.4 (of the Manual) shall prepare a Stormwater 
Site Plan for local government review. Stormwater Site Plans shall use site-appropriate 
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development principles, as required and encouraged by local development codes, to retain native 
vegetation and minimize impervious surfaces to the extent feasible. Stormwater Site Plans shall 
be prepared in accordance with Chapter 3 of this volume.” 
This report and the attached plans serve as the Site Stormwater Plan. The Site Stormwater Plan was 
prepared in accordance with Volume I, Chapter 3 of the Manual. 

4.2 Minimum Requirement No. 2 – Construction Stormwater Pollution 
Prevention (SWPP) 
“All new development and redevelopment projects are responsible for preventing erosion and 
discharge of sediment and other pollutants into receiving waters. Projects which result in 2,000 
square feet or more of new plus replaced hard surface area, or which disturb 7,000 square feet or 
more of land must prepare a Construction SWPP Plan (SWPPP) as part of the Stormwater Site 
Plan.” 
As stated in section 3.1, the project will result in more than 2,000 square feet of new plus replaced 
hard surface area. All 13 Elements of the SWPPP have been considered and controls to address 
them are outlined below in text and within the attached stormwater site plan drawings.  

4.2.1 Element 1:  Preserve Vegetation/Mark Clearing Limits  

 “Before beginning land disturbing activities, including clearing and grading, clearly mark all 
clearing limits, sensitive areas and their buffers, and trees that are to be preserved within the 
construction area.” 

 “Retain the duff layer, native topsoil, and natural vegetation in an undisturbed state to the 
maximum degree practicable.” 

Relevant BMPs: 
BMP C101 - Preserve Natural Vegetation 
BMP C103 - High Visibility Fence 
 
Site-Specific Note: 
The project site is generally within the public right-of-way. A portion of the work required to repair 
the wall necessitates construction activities to be conducted within a temporary construction 
easement which may require tree protection or removal. Clearing and Grubbing will occur along 
the roadway edge. Trees to remain will be clearly marked to prevent damage as shown on the 
plans. Disturbance of vegetation and forest outside the limits of construction is to be avoided. 
Flagging will define the construction limits. 

4.2.2 Element 2:  Establish Construction Access 

 “Limit construction vehicle access and exit to one route, if possible.”  
 “Stabilize access points with a pad of quarry spalls, crushed rock, or other equivalent BMPs, 

to minimize tracking of sediment onto public roads.”  
 “Locate wheel wash or tire baths on site, if the stabilized construction entrance is not effective 

in preventing tracking sediment onto roads.”  
 “If sediment is tracked off-site, clean the affected roadway thoroughly at the end of each day, 

or more frequently as necessary (for example, during wet weather). Remove sediment from 
roads by shoveling, sweeping, or pick up and transport the sediment to a controlled sediment 
disposal area.”  

 “Conduct street washing only after sediment is removed in accordance with the above bullet.”  
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 “Control street wash wastewater by pumping back on-site, or otherwise prevent it from 
discharging into systems tributary to waters of the State.” 

Relevant BMPs: 
BMP C105 – Stabilized Construction Entrance 
BMP C107 – Construction Road/Parking Area Stabilization 
 
Site-Specific Note: 

A stabilized gravel parking area exists at the project site. The contractor will utilize this area as a 
construction access and parking area. The contractor will be required to monitor the existing 
roadway for sediment tracking from the project site. Sediment removal from the roadway will be 
completed by shoveling or sweeping. 

4.2.3 Element 3: Control Flow Rates  

 “Protect properties and waterways downstream of development sites from erosion and the 
associated discharge of turbid waters due to increases in the velocity and peak volumetric 
flow rate of stormwater runoff from the project site.”  

 “Where necessary to comply with the bullet above, construct stormwater retention or 
detention facilities as one of the first steps in grading. Assure that detention facilities function 
properly before constructing site improvements (e.g. impervious surfaces).”  

 “If permanent infiltration ponds are used for flow control during construction, protect these 
facilities from siltation during the construction phase.” 

Relevant BMPs: 
BMP C207 – Check Dams 
BMP C235 – Wattles 

Site-Specific Note:   

Because the project is a linear roadway project, wattles will be installed on contour downhill of 
proposed land-disturbing activities to prevent sediment-laden water from flowing into the 
roadway ditch. Wattles will be installed in the adjacent ditches as check dams. Due to the minimal 
area of disturbance on this linear project, stormwater detention is not required for this project. 

4.2.4 Element 4:  Install Sediment Controls  

 “Design, install, and maintain effective erosion controls and sediment controls to minimize 
the discharge of pollutants.”  

 “Construct sediment control BMPs (sediment ponds, traps, filters, etc.) as one of the first 
steps in grading. These BMPs shall be functional before other land disturbing activities take 
place.”  

 “Minimize sediment discharges from the site. The design, installation, and maintenance of 
erosion and sediment controls must address factors such as the amount, frequency, intensity 
and duration of precipitation, the nature of resulting stormwater runoff, and soil 
characteristics, including the range of soil particle sizes expected to be present on the site.”  

 “Direct stormwater runoff from disturbed areas through a sediment pond or other 
appropriate sediment removal BMP, before the runoff leaves a construction site or before 
discharge to an infiltration facility. Runoff from fully stabilized areas may be discharged 
without a sediment removal BMP but must meet the flow control performance standard in 
Element #3, bullet #1.”  
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 “Locate BMPs intended to trap sediment on-site in a manner to avoid interference with the 
movement of juvenile salmonids attempting to enter off-channel areas or drainages.”  

 “Where feasible, design outlet structures that withdraw impounded stormwater from the 
surface to avoid discharging sediment that is still suspended lower in the water column.” 

Relevant BMPs: 
BMP C220 – Storm Drain Inlet Protection 
BMP C235 – Wattles 
BMP C240 – Sediment Trap, if necessary 
BMP C241 – Sediment Pond, if necessary 
 
Site-Specific Note:   
The project is a linear roadway repair project. Extensive earthwork is not proposed for this project 
outside of the wall repair area. Grubbing and excavation along the south side of the road in the 
slope may result in some sediment on the roadway surface. Regular roadway cleanup and storm 
drain inlet protection are proposed for sediment control. As necessary, the contractor will install 
erosion control BMPs downslope of all earth disturbing activities. 

4.2.5 Element 5:  Stabilize Soils 

 “Stabilize exposed and unworked soils by application of effective BMPs that prevent erosion. 
Applicable BMPs include but are not limited to: temporary and permanent seeding, sodding, 
mulching, plastic covering, erosion control fabrics and matting, soil application of 
polyacrylamide (PAM), the early application of gravel base early on areas to be paved, and 
dust control.”  

 “Control stormwater volume and velocity within the site to minimize soil erosion.”  
 “Control stormwater discharges, including both peak flow rates and total stormwater volume, 

to minimize erosion at outlets and to minimize downstream channel and stream bank 
erosion.”  

 “Soils must not remain exposed and unworked for more than the time periods set forth below 
to prevent erosion:  
o During the dry season (May 1 - Sept. 30): 7 days  
o During the wet season (October 1 - April 30): 2 days” 

 “Stabilize soils at the end of the shift before a holiday or weekend if needed based on the 
weather forecast.”  

 “Stabilize soil stockpiles from erosion, protected with sediment trapping measures, and 
where possible, be located away from storm drain inlets, waterways, and drainage channels.”  

 “Minimize the amount of soil exposed during construction activity.”  
 “Minimize the disturbance of steep slopes.”  
 “Minimize soil compaction and, unless infeasible, preserve topsoil.” 

Relevant BMPs: 
BMP C120 – Temporary and Permanent Seeding 
BMP C121 – Mulching 
BMP C123 – Plastic Covering 
BMP C125 – Topsoiling/Composting 
BMP C130 – Surface Roughening 
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Site-Specific Note: 
As stated above, it is not expected that the small areas of disturbed soil will remain in such a way 
as to create sediment-laden runoff issues. Slope stabilization along the toe of the slope will be 
completed using quarry spalls. Areas disturbed for construction of the trench will be backfilled 
and stabilized immediately as the storm pipe is constructed on site.  

4.2.6 Element 6:  Protect Slopes  

 “Design and construct cut-and-fill slopes in a manner to minimize erosion. Applicable 
practices include, but are not limited to, reducing continuous length of slope with terracing 
and diversions, reducing slope steepness, and roughening slope surfaces (for example, track 
walking).”  

 “Divert off-site stormwater (run-on) or groundwater away from slopes and disturbed areas 
with interceptor dikes, pipes and/or swales. Off-site stormwater should be managed 
separately from stormwater generated on the site.”  

 “At the top of slopes, collect drainage in pipe slope drains or protected channels to prevent 
erosion.”  
o “Temporary pipe slope drains must handle the peak 10-minute velocity of flow from a 

Type 1A, 10-year, 24-hour frequency storm for the developed condition. Alternatively, 
the 10-year and 1-hour flow rate predicted by an approved continuous runoff model, 
increased by a factor of 1.6, may be used. The hydrologic analysis must use the existing 
land cover condition for predicting flow rates from tributary areas outside the project 
limits. For tributary areas on the project site, the analysis must use the temporary or 
permanent project land cover condition, whichever will produce the highest flow rates. If 
using the Western Washington Hydrology Model (WWHM) to predict flows, bare soil 
areas should be modeled as "landscaped" area.”  

 “Place excavated material on the uphill side of trenches, consistent with safety and space 
considerations.” 

 “Place check dams at regular intervals within constructed channels that are cut down a slope.” 

Relevant BMPs: 
BMP C120 – Temporary and Permanent Seeding 
BMP C123 – Plastic Covering 
BMP C130 – Surface Roughening 
 
Site-Specific Note: 
All disturbed surfaces and slopes less than 3:1 slope are to be mulched or have hog fuel placed on 
them until such a time that they can be seeded. Disturbed slopes steeper than 3:1 are to be 
covered with plastic until they can be stabilized with quarry spalls. All disturbed soils not proposed 
to be covered with quarry spalls will be permanently seeded. 

4.2.7 Element 7:  Protect Drain Inlets  

 “Protect all storm drain inlets made operable during construction so that stormwater runoff 
shall not enter the conveyance system without first being filtered or treated to remove 
sediment.”  

 “Clean or remove and replace inlet protection devices when sediment has filled one-third of 
the available storage (unless a different standard is specified by the product manufacturer).” 
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Relevant BMPs: 
BMP C220 – Storm Drain Inlet Protection 

Site-Specific Note:   
Inlet protection is to be installed in existing and proposed catch basins and is to remain for the 
duration of construction.   

4.2.8 Element 8:  Stabilize Channels and Outlets  

 “Design, construct, and stabilize all on-site conveyance channels to prevent erosion from the 
following expected peak flows:  
o Channels must handle the peak 10-minute velocity of flow from a Type 1A, 10- year, 24-

hour frequency storm for the developed condition. Alternatively, the 10-year, 1-hour flow 
rate indicated by an approved continuous runoff model, increased by a factor of 1.6, may 
be used. The hydrologic analysis must use the existing land cover condition for predicting 
flow rates from tributary areas outside the project limits. For tributary areas on the 
project site, the analysis must use the temporary or permanent project land cover 
condition, whichever will produce the highest flow rates. If using the Western Washington 
Hydrology Model (WWHM) to predict flows, bare soil areas should be modeled as 
"landscaped area.”  

 “Provide stabilization, including armoring material, adequate to prevent erosion of outlets, 
adjacent stream banks, slopes and downstream reaches at the outlets of all conveyance 
systems.” 

Relevant BMPs: 
BMP C207 – Check Dams 
BMP C209 – Outlet Protection 
 
Site-Specific Note: 
Temporary on-site conveyance is not proposed or expected for this project. An existing thickened 
asphalt edge will convey stormwater downhill to the existing storm drain system until the 
proposed system can be constructed. The existing ditch east of the wall will remain until the storm 
system is constructed. If construction requires temporary conveyance, channel lining, check 
dams, and outlet protection will be utilized to prevent erosion from peak flows as required. Check 
dams will be installed in the adjacent public stormwater ditch to ensure that any sediment-laden 
water that may come off of the project area will be managed prior to the water continuing down 
the roadside ditch. 

4.2.9 Element 9:  Control Pollutants  

 “Design, install, implement and maintain effective pollution prevention measures to minimize 
the discharge of pollutants.”  

 “Handle and dispose of all pollutants, including waste materials and demolition debris that 
occur on-site in a manner that does not cause contamination of stormwater.”  

 “Provide cover, containment, and protection from vandalism for all chemicals, liquid 
products, petroleum products, and other materials that have the potential to pose a threat 
to human health or the environment. On-site fueling tanks must include secondary 
containment. Secondary containment means placing tanks or containers within an impervious 
structure capable of containing 110% of the volume contained in the largest tank within the 
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containment structure. Double-walled tanks do not require additional secondary 
containment.”  

 “Conduct maintenance, fueling, and repair of heavy equipment and vehicles using spill 
prevention and control measures. Clean contaminated surfaces immediately following any 
spill incident.” 

 “Discharge wheel wash or tire bath wastewater to a separate on-site treatment system that 
prevents discharge to surface water, such as closed-loop recirculation or upland application, 
or to the sanitary sewer, with local sewer district approval.” 

 “Apply fertilizers and pesticides in a manner and at application rates that will not result in loss 
of chemical to stormwater runoff. Follow manufacturers’ label requirements for application 
rates and procedures.”  

 “Use BMPs to prevent contamination of stormwater runoff by pH modifying sources. The 
sources for this contamination include, but are not limited to: bulk cement, cement kiln dust, 
fly ash, new concrete washing and curing waters, waste streams generated from concrete 
grinding and sawing, exposed aggregate processes, dewatering concrete vaults, concrete 
pumping, and mixer washout waters.”  

 “Adjust the pH of stormwater if necessary to prevent violations of water quality standards.”  
 “Assure that washout of concrete trucks is performed off-site or in designated concrete 

washout areas only. Do not wash out concrete trucks onto the ground, or into storm drains, 
open ditches, streets, or streams. Do not dump excess concrete on-site, except in designated 
concrete washout areas. Concrete spillage or concrete discharge to surface waters of the 
State is prohibited.”  

 “Obtain written approval from Ecology before using chemical treatment other than CO2 or 
dry ice to adjust pH.” 

Relevant BMPs:  
BMP C151 - Concrete Handling 

 BMP C152 - Sawcutting and Surfacing Pollution Prevention 
 BMP C153 – Material Delivery, Storage and Containment Area 
 BMP C154 - Concrete Washout Area 
  

Site-Specific Note:   
All contaminated materials from cleaning shall be disposed off-site at an approved waste facility. 
Concrete shall be handled, and a concrete washout area shall be provided near the construction 
parking area as needed. 

4.2.10 Element 10:  Control Dewatering  

 “Discharge foundation, vault, and trench de-watering water, which has similar characteristics 
to stormwater runoff at the site, into a controlled conveyance system before discharge to a 
sediment trap or sediment pond.” 

 “Discharge clean, non-turbid de-watering water, such as well-point groundwater, to systems 
tributary to, or directly into surface waters of the State, as specified in Element #8, provided 
the dewatering flow does not cause erosion or flooding of receiving waters. Do not route 
clean dewatering water through stormwater sediment ponds. Note that “surface waters of 
the State” may exist on a construction site as well as off-site; for example, a creek running 
through a site.”  

 “Handle highly turbid or otherwise contaminated dewatering water separately from 
stormwater.”  
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 “Other treatment or disposal options may include:  
1. Infiltration.  
2. Transport off-site in a vehicle, such as a vacuum flush truck, for legal disposal in a manner 

that does not pollute state waters.  
3. Ecology-approved on-site chemical treatment or other suitable treatment technologies.  
4. Sanitary or combined sewer discharge with local sewer district approval, if there is no 

other option.  
5. Use of a sedimentation bag with outfall to a ditch or swale for small volumes of localized 

dewatering.” 

 Relevant BMPs:  

 BMP C201 – Grass-lined Channels 
 BMP C235 – Wattles 
 BMP C236 – Vegetative Filtration 
 BMP C240 - Sediment Trap 

 
Site-Specific Note:   
At this time, dewatering is not expected for this project. However, if dewatering of the stormwater 
pipe trench or storm structure is required, the contractor will employ BMPs to control and treat 
pollution on-site to protect the nearby stream and slopes. 

4.2.11 Element 11:  Maintain BMPs  

 “Maintain and repair all temporary and permanent erosion and sediment control BMPs as 
needed to assure continued performance of their intended function in accordance with BMP 
specifications.”  

 “Remove all temporary erosion and sediment control BMPs within 30 days after achieving 
final site stabilization or after the temporary BMPs are no longer needed.”  

 Relevant BMPs:  

 BMP C150 – Materials on Hand 
 BMP C160 – Certified Erosion and Sediment Control Lead 
 

Site-Specific Note:   
The contractor shall assign an individual to inspect all temporary and permanent erosion and 
sediment control BMPs utilized on the project. Repairs shall be made immediately to minimize 
any impacts. Temporary BMPs shall not be removed until final stabilization is complete, or the 
BMP is no longer required. 

4.2.12 Element 12:  Manage the Project  

 “Phase development projects to the maximum degree practicable and consider seasonal work 
limitations.” 

 “Inspection and monitoring – Inspect, maintain and repair all BMPs as needed to assure 
continued performance of their intended function. Projects regulated under the Construction 
Stormwater General Permit must conduct site inspections and monitoring in accordance with 
Special Condition S4 of the Construction Stormwater General Permit.”  

 “Maintain, update, and implement the SWPPP.”  
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 “Projects that disturb one or more acres must have site inspections conducted by a Certified 
Erosion and Sediment Control Lead (CESCL). Project sites disturbing less than one acre may 
have a CESCL or a person without CESCL certification conduct inspections. By the initiation of 
construction, the SWPPP must identify the CESCL or inspector, who must be present on-site 
or on-call at all times.”  

 “The CESCL or inspector (project sites less than one acre) must have the skills to assess the:  
o Site conditions and construction activities that could impact the quality of stormwater.  
o Effectiveness of erosion and sediment control measures used to control the quality of 

stormwater discharges.”  
 “The CESCL or inspector must examine stormwater visually for the presence of suspended 

sediment, turbidity, discoloration, and oil sheen. They must evaluate the effectiveness of 
BMPs and determine if it is necessary to install, maintain, or repair BMPs to improve the 
quality of stormwater discharges. Based on the results of the inspection, construction site 
operators must correct the problems identified by:  
o Reviewing the SWPPP for compliance with the 13 construction SWPPP elements and 

making appropriate revisions within 7 days of the inspection.  
o Immediately beginning the process of fully implementing and maintaining appropriate 

source control and/or treatment BMPs as soon as possible, addressing the problems not 
later than within 10 days of the inspection. If installation of necessary treatment BMPs is 
not feasible within 10 days, the construction site operator may request an extension 
within the initial 10-day response period.”  

  “The CESCL or inspector must inspect all areas disturbed by construction activities, all BMPs, 
and all stormwater discharge points at least once every calendar week and within 24 hours of 
any discharge from the site. (For purposes of this condition, individual discharge events that 
last more than one day do not require daily inspections. For example, if a stormwater pond 
discharges continuously over the course of a week, only one inspection is required that week.) 
The CESCL or inspector may reduce the inspection frequency for temporary stabilized, inactive 
sites to once every calendar month.”  

 Relevant BMPs:  
 BMP C150 - Materials on Hand 
 BMP C160 - Certified Erosion and Sediment Control Lead 
 BMP C162 - Scheduling 

 
Site-Specific Note:   
The project disturbs less than one acre of land. Therefore, coverage under the NPDES 
Construction General Stormwater Permit will not be required and a CESCL is not needed. The 
contractor shall assign an individual to inspect and to manage the erosion control BMPs. 

4.2.13 Element 13:  Protect Low Impact Development BMP’s  

Site-Specific Note:   
LID facilities are not proposed for this project. Therefore, this BMP is not applicable. 

4.3 Minimum Requirement No. 3 – Source Control of Pollution 
“All known, available and reasonable source control BMPs must be applied to all projects. 
Source control BMPs must be selected, designed, and maintained according to this manual. The 
intention of source control BMPs is to prevent stormwater from coming in contact with 
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pollutants. They are a cost-effective means of reducing pollutants in stormwater, and, 
therefore, should be a first consideration in all projects.” 
 
During construction, if sediment is tracked off the project site, the Contractor will thoroughly 
clean public roads at the end of each day or more frequently if required. Sediment collected from 
the cleaning process shall be removed from roads by shoveling or pickup sweeping and shall be 
transported to a controlled sediment disposal area. The Contractor will be allowed to wash the 
street only after sediment is removed in an aforementioned manner.  
 
During construction, the contractor shall apply and use all known, available, and reasonable 
source control BMPs to prevent spills from reaching the existing and proposed stormwater 
management facilities and adjacent critical areas. After construction, the City will be responsible 
for implementing Source Control BMPs that prevent spills or excess use of materials needed for 
landscape maintenance and operation. All Source Control BMPs must be selected, designed, and 
maintained according to the Manual. 

4.4 Minimum Requirement No. 4 – Preservation of Natural Drainage Systems 
and Outfalls 

“Natural drainage patterns shall be maintained, and discharges from the project site shall occur 
at the natural location, to the maximum extent practicable. The manner by which runoff is 
discharged from the project site must not cause a significant adverse impact to downstream 
receiving waters and down-gradient properties. All outfalls require energy dissipation.” 
 
This project does not change the location of existing drainage outfalls. Natural drainage patterns 
shall be maintained, and discharges from the project shall occur at the existing location to the 
public storm system. Stormwater from new impervious surfaces will be collected before sheet 
downslope to protect the downgradient properties.  

4.5 Minimum Requirement No. 5 – On-Site Stormwater Management 
“Projects shall employ On-site Stormwater Management BMPs in accordance with the following 
projects thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoff on-
site to the extent feasible without causing flooding or erosion impacts. Projects triggering 
Minimum Requirements #1 through #5, shall either use on-site stormwater Management BMPs 
from List #1 (of the Manual) or meet the Low Impact Development Performance Standard.”  
 
The project proposes to address the requirements defined in List #1 of the Manual. The following 
describes whether each BMP is feasible for the described surface: 
 
Lawn and landscaped areas: 

 Post-Construction Soil Quality and Depth in accordance with BMP T5.13. 

This is a feasible BMP to manage all disturbed areas not proposed as impervious or hard surfaces, 
when on slopes less than 33%. However, because of the steep slopes encountered throughout 
the project limits, no areas exist where the disturb areas will be on slopes less than 33%. As such, 
this BMP is not a feasible option for this project. 
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Roofs: 
Roofs are not proposed for this project. Therefore, the requirements for roofs are not applicable. 
 
Other Hard Surfaces: 

 Full Dispersion in accordance with BMP T5.30 

This is an infeasible BMP as it requires that at least 65% of the site remain in a forested or native 
condition and a 100 feet long vegetated flow path to disperse runoff. Additionally, the slope of 
the flow path must be no steeper than 15% for any 20-foot reach of the flow path. The project 
will not be able to meet these requirements.  

 Permeable pavement in accordance with BMP T5.15.  

Infiltration within 50 feet of the top of slopes greater than 20% and over 10 feet of vertical relief 
is not recommended. The adjacent slopes have been shown to be erosive. This is not feasible. 

 Raingardens, BMP T5.14A, or Bioretention, BMP T7.30, that have a minimum horizontally 
projected surface area below the overflow which is at least 5% of the total surface area 
draining to it. 

Infiltration within 50 feet of the top of slopes greater than 20% and over 10 feet of vertical relief 
is not recommended. The adjacent slopes have been shown to be erosive. This is not feasible. 

 Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in 
accordance with BMP T5.11.  

This BMP is to be used for flat or moderately sloped surfaces (less than 15% slope). The adjacent 
slopes are greater than 15% making this BMP infeasible. 

Due to the limiting constraints of available space and steep slopes within the project limits, on-
site stormwater management is not possible. Stormwater will be collected in catch basins and 
conveyed downhill to the existing storm system. See Site Plans in Appendix C. Storm pipe 
calculations and bypass grate calculations are included in Appendix D. 
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APPENDIX D – BMP DESIGN 
 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

BMP DESIGN CALCULATIONS 
 
Pipe Sizing Calculations 
Assumptions: 
Minimum Pipe Diameter, D = 12” (1’) * 
Minimum Pipe Slope, per plan, S = 7.42% (.0742 ft/ft) * 
n = 0.012 
 
Use Manning’s Equation for a pipe flowing full to determine minimum pipe diameter 
Q = 0.464 x D 8/3 x S 1/2 
           n 
 
Calculations: 
Q = 0.464 x 1 8/3 x 0.0742 1/2 
        0.012 
Q = 10.53 CFS 
 
Summing Q100 per the attached Grate Bypass Calculations (see the Comments section under each 
drainage area) using the Rational Method = 0.785 CFS 
 
10.53 CFS > 0.785 CFS  
The pipe has enough capacity to convey the 100-year storm event. 
 
* It is noted that the minimum pipe slope on the plan is 3.1% in an 8” pipe. However, this pipe is at the 
top of the system and will not convey runoff from the entire project. Q for an 8” pipe flowing full at a 
slope of 3.1% = 2.31 CFS. This is still greater than Q100 for the entire system. As such, the 8-inch pipe has 
adequate capacity to convey the flow from the 100-year storm event. 
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