esassoc.com

5309 Shilshole Avenue NW
Suite 200
Seattle, WA 98107
206.789.9658 phone
206.789.9684 fax

February 19, 2021
Aaron Kopp, PE
Snohomish County SWM
3000 Rockefeller, Suite 500
Everett, Washington 98201
Re:

Skykomish River Infrastructure Assessment Reports

Dear Mr. Kopp:
In 2019 and 2020, River Engineer Sky Miller PE and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp PE conducted a desktop review, low river raft-based inspections and landbased field inspection of nine public and private dikes for the purpose of an infrastructure assessment. The dikes
and structures are named Groeneveld Dike, 311th Street Plug Dike, Groeneveld Dam, Sultan Training Dike, Fern
Bluff Dike, Haskell Slough Dike, Park Place Dike, Hansen Dike, and Schlamp Dike. A report for each of these
structures is included as an attachment to this letter, including the Infrastructure Assessment Report, a structural
inspection checklist, figures, and a photographic appendix. Hazard area maps and high, medium, or low ratings
were developed and are included in the Skykomish River Geomorphic Assessment, 2021.
For the purpose of determining the infrastructure hazard area maps and hazard ratings for the Startup Dike and
Startup Training Dikes, the U.S. Army Corps of Engineers Routine Inspection Reports, dated June 18, 2020 were
reviewed. These reports are attached for reference.
If you have any questions regarding this matter, please contact me. Thanks for the opportunity to provide these
services and to get out on the river!

Very truly yours,

Sky Miller,

Memorandum
Cardno, Inc.

Date:

December 12, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Groeneveld levee and 311th Street Plug levee Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE conducted a desktop review and field inspection on
February 20, 2020 of the Groeneveld levee and 311th Street plug levee for the purpose of an
infrastructure assessment. This memorandum provides the summary of our findings.
The Groeneveld levee and 311th Street Plug levee on the Skykomish River in Snohomish
County, Washington, were constructed over the years by Snohomish County and private
landowners responding to flood damages. Snohomish County involvement dates at least to
1986. These structures were built to protect approximately 200 acres of agricultural land, and
the Snohomish County maintained road, 311th Street/Mann Road. The levee was constructed to
block the river from avulsing or migrating into a historical Skykomish River channel called
Shinglebolt Slough. The structure is located at Skykomish River Mile 13.7 to 13.9 on the right
bank and is approximately 1400 feet long.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Groeneveld
levee and 311th Street plug levee and surrounding area, and also shows potential avulsion
pathways in this vicinity, while Figure 2 provides an aerial overview of the vicinity. Appendix B
contains photographs of the site.
2.0

Ownership

The Groeneveld levee and 311th Street plug levee are referred to as separate structures
because they have differences in operations and maintenance. The 311th Street plug levee is
operated and maintained by Snohomish County Public Works. The Groeneveld levee is a private
structure that is not operated and maintained by Snohomish County Public Works. Both
structures are situated on private property. The western end of the Groeneveld levee is also on
public property, specifically the 60-foot-wide corridor that was former alignment of 311th street.
Access for inspection and maintenance equipment is off 311th Street one quarter mile south of
US Highway 2 in Sultan, Washington.
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2

Existing Infrastructure Conditions

The Groeneveld levee is 1400 feet in length and was constructed along the left bank of the Skykomish River. The
structural prism of the levee varies along its length. The first 500 feet of the upstream end is a revetment of heavy
loose riprap three feet thick at a slope of 1.5: 1. This riprap does not extend to the toe of the slope. This length of
riprap stops at the field elevation and there is no raised berm or levee. Downstream of this section, the middle
section of the structure, consists of a revetment, three feet thick of heavy loose riprap installed at a slope of 1.5:1
and this revetment extends to the toe of slope, providing some protection from channel migration.
The levee and revetment extending for 400 feet at the lower end of this structure is known as the 311th Street plug
levee because it was constructed to plug a historic Skykomish River channel to prevent avulsion, which would
damage the 311th Street bridge at this location. Riprap on the revetment is present at the location of the historic
bridge abutment, but no riprap is present on the riverward side at the location of the 311th plug.
Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the following observations
and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees up to 24 inches and more in diameter. These trees
are growing on the riverward and landward side of the levee within the levee prism. Several of these trees
would cause significant damage to the structural integrity of the levee and revetment if they fell, uprooting the
rootwad.
> The upstream 500 feet section of the revetment does not have riprap all the way down to the toe of the slope,
making this section susceptible to channel migration. Immediately upstream of this section is also mapped as
an avulsion hazard area, see the section below.
> The 311th Street plug levee has experienced damaging erosion in previous floods. At approximately River Mile
13.75, at the upstream end of the historic channel, the rock revetment has been scoured, causing the riverward
side of the levee and rock revetment to slump and wash away. What’s left is a steep vertical bank 16 feet high
and the cross-section of the remaining levee is now very narrow with only a two (2) foot top width. This section
is susceptible to failure from three mechanisms during large floods: toe scour causing slump and failure of the
structure, seepage and washout due to the narrow cross-section, and overtopping and breaching.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path at the location of the
311th plug levee and another at immediate upstream end of the levee. There are three other mapped avulsion
paths upstream of this location that would have ramifications in this area. Channel migration is a threat along the
upstream section where riprap does not continue down to the toe of the slope. See Figure 1 in Appendix A.
5.0

Infrastructure Recommendations

The large trees and blackberries should be removed and vegetation managed per Engineering Technical Letter
(ETL) No. 1110-2-583, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, dated 2014. Note that many Pacific Northwest agencies choose
not to manage vegetation to this standard due to significant negative impacts to salmon habitat.
The upstream 500 feet section of the revetment does not have riprap all the way down to the toe of the slope,
making this section susceptible to channel migration. This area should have riprap placed to the toe of the slope
and to the estimated scour depth per USACE design standards. This additional riprap is estimated to be 1000
cubic yards.

www.cardno.com
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3

The eroded section at the 311th Street plug needs repair of the scoured section, rebuilding the cross-section at this
location is recommended, with 1.5:1 riprapped side slope on the river side, 2:1 side slope on the landward side, and
a 10 foot topwidth. This repair is approximately 1200 cubic yards of riprap.
The structure should be inspected after each significant flood event.
6.0

References

Cardno 2020 Cardno, Skykomish River Channel Migration Study and Geomorphic Assessment
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FIGURE 2
Aerial Photo showing potential Avulsion Paths
13

#

0

187.5

375

750

1,125

1,500
Feet

T
hi
s ma
p a
ndal
lda
tac onta
i
nedwi
thi
na
r es u p p l
i
eda
s i
s
wi
th no wa
rra
nty. Cardno exp r ess l
y di
sc l
a
i
ms
resp onsi
bi
l
i
ty f
or dama
ges or l
i
a
bi
l
i
ty f
r om any c l
a
i
ms tha
t
ma
y ari
s eou t oftheu s eor mi
s u s eofthi
s map .I
ti
s the
s ol
er esp onsi
bi
l
i
ty oftheu s er to determi
nei
fthedataon
thi
s map meets the u s e
r ’s ne
eds.Thi
s ma
p wa
s not
c r ea
teda
s s u r vey data
,nor s hou l
di
t beu s edas s u c h.I
ti
s
theu s er’s r esp onsi
bi
l
i
ty to obtai
n p r op er s u r vey data
,
p r ep a
r edby al
i
ce
nseds u r veyor ,
wherer equ i
re
dby l
aw.

Groeneveld levee and 311th Street
Plug levee Infrastructure
Assessment

APPENDIX

PHOTOS

Appendix B
Photos

Figure B-1

August 2020

Groeneveld Levee

Left bank Skykomish River, looking upstream February 20, 2020. Photo shows
channel migration from the remnant 1930-era flood fencing. Photo is 400 feet
upstream of the upstream end of Groeneveld levee.
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Appendix B
Photos

Figure B-2

August 2020

Hansen Levee

Upstream end of Groeneveld levee at River Mile 13.8, left bank Skykomish on
February 20, 2020. Note no riprap extending to the toe of slope, making it
susceptible to channel migration.
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Appendix B
Photos

Figure B-3

August 2020

Groeneveld Levee

Middle section of Groeneveld levee at River Mile 13.8, left bank Skykomish on
February 20, 2020. Note riprap extending to the toe of slope, protecting against
channel migration.
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Appendix B
Photos

Figure B-3

August 2020

Hansen Levee

Landward side of 311th plug levee on February 20, 2020.
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Appendix B
Photos

Figure B-4

August 2020

Groeneveld Levee

Landward side, 311th plug levee just downstream of historic bridge abutment, left
bank Skykomish, February 20, 2020.
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Appendix B
Photos

August 2020

Hansen Levee

Cardno

B-6

Appendix B
Photos

Groeneveld Levee

Figure B-5

Erosion riverward side 311th Street Plug levee, June 8, 2020.

Figure B-6

311th Street Bridge just below the plug levee, February 20, 2020.

August 2020
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Flood Damage Reduction Segment / System
Inspection Report
US Army Corps
of Engineers®
Name of Segment/System: Groeneveld Levee and 311th Plug
Public Sponsor(s): Private Structures
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)
Continuing Eligibility Inspection (Periodic)

Contents of Report:

Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form
US Army Corps
of Engineers®

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Groeneveld levee and 311th Plug, Private Structures

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
Repair of two damaged sections, vegetation management

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report
The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)

Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Rating

Unwanted
Vegetation
Growth1

2. Sod Cover

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The structures are
also covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 1 of 5
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US Army Corps
of Engineers®

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U

N/A
A
M
U

6. Erosion/ Bank
Caving

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
Unacceptable, see remarks below.
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Unacceptable:
No erosion or bank caving is observed on the landward or riverward sides of the levee that
The upstream 500 feet section of the revetment does not have
might endanger its stability.
riprap all the way down to the toe of the slope, making this
There are areas where minor erosion is occurring or has occurred on or near the levee
section susceptible to channel migration. Immediately
embankment, but levee integrity is not threatened.

upstream of this section is also mapped as an avulsion hazard
area

U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A

The 311th Street plug levee has experienced damaging erosion in previous
floods. At approximately River Mile 13.75, at the upstream end of the
historic channel, the rock revetment has been scoured, causing the
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint riverward side of the levee and rock revetment to slump and wash away.
What’s left is a steep vertical bank 16 feet high and the cross-section of
of the levee foundation and has compromised the levee foundation stability.
the remaining levee is now very narrow with only a two (2) foot top
width. This section is susceptible to failure from three mechanisms
during large floods: toe scour causing slump and failure of the structure,
seepage and washout due to the narrow cross-section, and overtopping
and breaching.
No observed depressions in crown. Records exist and indicate no unexplained historical changes. M

Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
N/A
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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US Army Corps
of Engineers®

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
M

Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 3 of 5
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US Army Corps
of Engineers®

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Bank Protection
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M

U
N/A
15. Seepage

Location/Remarks/Recommendations
Unacceptable

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Cardno, Inc.

Date:

October 27, 2020

To:

Aaron Kopp, PE
River Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Groeneveld Dam Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and field inspection on
February 20, 2020 of the Groeneveld Dam for the purpose of an infrastructure assessment. This
memorandum provides the summary of our findings.
The Groeneveld Dam was constructed to block a side channel of the Skykomish River in
Snohomish County, Washington. Blocking the side channel helped stop erosion along
approximately 80 acres of agricultural land. The structure is located approximately 1500 feet
west of the mainstem Skykomish River at River Mile 13 and is approximately 600 feet long.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Groeneveld
Dam and surrounding area, and also shows potential avulsion pathways in this vicinity, while
Figure 2 provides an aerial overview of the vicinity. Appendix B contains photographs of the site.
2.0

Ownership

The Groeneveld Dam was constructed by private parties and is not owned or maintained by
Snohomish County Public Works.
3.0

Existing Infrastructure Conditions

The Groeneveld Dam is 600 feet in length and was constructed across a side channel of the
Skykomish River. The structural prism of the levee is 15 feet high, has 2:1 side slope and a 15foot top width. It has heavy loose riprap two to three feet thick on the river side. The side
channel has eroded a new channel around the southern end of the dam and has now completely
bypassed the dam.
Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the
following observations and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees up to 24 inches and more in
diameter. These trees are growing on the riverward and landward side of the levee within the

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

October 27, 2020
Snohomish County Rivers Program

2

levee prism. Several of these trees would cause significant damage to the structural integrity of the levee and
revetment if they fell, uprooting the rootwad.
> The side channel has eroded a new channel around the southern end of the dam.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path at the northern end of
the dam. It also shows and avulsion path at the southern end of the dam, which has already occurred. There are
seven other potential avulsion paths mapped in this general location of the right-bank Skykomish floodplain. See
Figure 1 in Appendix A.
5.0

Infrastructure Recommendations

The dam has been eroded around the southern end and bypassed by the side channel. It has failed to perform as
intended, due to the highly dynamic geomorphic nature of this section of the Skykomish River. There are seven
potential avulsion pathways mapped in this location, so extending or reinforcing this structure is unlikely to achieve
its intended purpose. No improvements are recommended.
Fish-friendly engineered log jams downstream of the dam could be installed to provide high valued salmon habitat
and protect the agricultural lands currently threatened with erosion.
6.0

References

Cardno 2020 Cardno, Skykomish River Channel Migration Study and Geomorphic Assessment

www.cardno.com
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FIGURE 2
Aerial Photo showing potential Avulsion Paths
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Appendix B
Photos

Figure B-1

August 2020

Groeneveld Levee

Side Channel of the Skykomish River, approximately River Mile13, looking
upstream from Groeneveld Dam, February 19, 2020.
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Appendix B Groeneveld Dam

Photos

Figure B-2

August 2020

Location of the side channel cutting around the south end of the Groeneveld Dam,
February 19, 2020.
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Appendix B
Photos

Figure B-3

August 2020

Groeneveld Levee

New erosion, left bank side channel downstream of Groeneveld Dam, February 19,
2020.
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Appendix B Groeneveld Dam

Photos

Figure B-3

August 2020

Flood fencing habitat structures in side channel downstream of Groeneveld Dam,
photo February 19, 2020.
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Appendix B
Photos

Figure B-4

August 2020

Groeneveld Levee

Erosion of right bank side channel, downstream of Groeneveld Dam, February 19,
2020.

Cardno

B-5

Flood Damage Reduction Segment / System
Inspection Report

US Army Corps
of Engineers®

Name of Segment/System: Groeneveld Dam Inspection
Public Sponsor(s): Private Structure
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: June 17, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)

Contents of Report:

Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Groeneveld Dam, Private Structure

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
N/A

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Unwanted
Vegetation
Growth1

2. Sod Cover

Rating

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The levee is also
covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 1 of 5
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US Army Corps
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U
N/A
A
M
U

6. Erosion/ Bank
Caving

A
M
U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
Unacceptable, see remarks below.
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
U: Unacceptable:
No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
Agricultural protection levee. Intended to protect from channel avulsion
into historic Skykomish River channel, has been bypassed by the side
There are areas where minor erosion is occurring or has occurred on or near the levee
channel it intended to block
embankment, but levee integrity is not threatened.
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.
No observed depressions in crown. Records exist and indicate no unexplained historical changes. A
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Bank Protection

Rating
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M
U
N/A
15. Seepage

Location/Remarks/Recommendations
Unacceptable
Agricultural protection levee. Intended to protect from channel
avulsion into historic Skykomish River channel, has been
bypassed by the side channel it intended to block.

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Cardno, Inc.

Date:

December 12, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Sultan training levee Infrastructure Assessment
Final Summary of Findings

Overview
Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface
Water Management engineer Aaron Kopp, PE, conducted a desktop review and
field inspection of the Sultan training levee for the purpose of an infrastructure
assessment. This memorandum provides the summary of our findings.
The Sultan training levee on the Skykomish River in Snohomish County,
Washington was constructed by private landowners to protect approximately
1500 acres of agricultural land, several homes and agricultural structures. The
structure was constructed to stop the river from avulsing into an historic
Skykomish River channel. It is located at Skykomish River Mile 13.3 and is 700
feet long in the initial section, designed to withstand periodic overtopping from
floods. For approximately 1000 feet downstream of this structure, small berms
have been constructed to hold out smaller floods. These are overtopped and
breached in larger floods.
See Figure 1 in Appendix A: HAWS Map of the Sultan training levee & area.

Ownership
The Sultan training levee is privately owned and maintained by local
landowners. Access for inspection and maintenance equipment is via the Sultan
River park on Albion Street in Sultan, WA. In 1994, Snohomish County
participated in a one-time effort to repair damages from the 1990 flood, including
a setback design and a gradual 5:1 backslope to withstand future overtopping
events.

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

December 12, 2020
Snohomish County Rivers Program

Existing Infrastructure Conditions
The overtopping section of the Sultan training levee is 700 feet in length and was constructed
adjacent to the right bank of the Skykomish River. The structural prism of the levee is at 1.5:1
side slope on the riverward side, three feet thick layer of Heavy Loose Riprap on the riverside
revetment, a setback from the top of bank that varies from 50 to 100 feet, a 10-foot top width,
and a landward side slope of 5:1. The structure has been overtopped several times during
floods, including the event on February 9, 2020. Significant damage has occurred to the
structure, including new erosion and breaches during this most recent flood event.
Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the
following deficiencies were observed:
At the northernmost point of the structure, where it connects to the south abutment of the BNSF
Bridge, significant riprap and levee material have been scoured out. This breach in the levee is
approximately 15 feet wide and 5 feet deep. If left unrepaired, a significant levee breach could
occur, threatening the Burlington Northern Santa Fe (BNSF) railroad bridge abutment. (Note:
Sky Miller, PE, on February 20, 2020 notified (with contact confirmation): Snohomish County
Public Works, BNRR Engineering, and Snohomish County Department of Emergency
Management.)
It appears that the current Sultan River Park construction project has removed a berm under the
SR 2 Bridge, allowing Sultan River floods to flow under the SR 2 Bridge, the BNSF Railroad
Bridge and into the private fields behind the Sultan training levee. This could cause increased
damages to these structures and properties. The contractors installed a significant scour
protection rock layer under the SR 2 bridge but not under the BNSF Railroad bridge. (See
photos B1 and B2 in Appendix B). Removal of this berm opens the upper area of the Sultan
training levee such that it no longer connects to high ground. Sultan River floods now flow
through these bridges and into the fields behind the Sultan training levee. The flood of February
9, 2020 washed flood-borne debris and construction debris, including a porta-potty, into the
fields.
At the southernmost point of the overtopping structure, approximately 700 feet downstream of
the BNSF railroad, the revetment riprap has been scoured out. Lack of repairs at this location
could lead to further loss of the riprap revetment and increase the threat of avulsion.
The small berm, constructed for approximately 1000 feet downstream of the overtopping
section, has experience multiple breaches, allowing flooding of the fields and importing of floodborne debris.
Vegetation growing on the levee includes deciduous trees 12 inches and more in diameter.
Blackberries and dense vegetation make visual inspection of the levee and revetment difficult.

www.cardno.com

December 12, 2020
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Geomorphic Summary, Avulsion and Channel Migration Risk
A recently completed channel migration study (Cardno, 2020) shows multiple potential avulsion
pathways through the Sultan training levee and the berms downstream. See Figure 1 in
Appendix A. One in particular, at RM 13.20, leaves the main channel just downstream of the last
visible riprap along the right bank and crosses the Sultan training levee about 560 feet to the
west. Although this pathway has not shown occupation beyond the levee in any of the air photos
reviewed for the channel migration study, the morphology and relatively low elevation of this
avulsion pathway indicates a high potential for future occupation. Review of Google Earth
photographs show that it has, indeed, been a locus of levee breaching since 2009 that could
allow even more substantive and potentially destructive flows in the future (See Figure A). The
other potential avulsion pathways lie closer to SR 2 and show no evidence of having ever
breached the levee or passed around the south end of the levee and the immediately adjacent
Groeneveld Dam.

Infrastructure Recommendations
The large trees and blackberries should be removed, and vegetation managed per Engineering
Technical Letter (ETL) No. 1110-2-571 Guidelines for Landscape Planting and Vegetation
Management at Levees, Floodwalls, Embankment Dams, and Appurtenant Structures, 10 April
2009.
The levee breach at the BNSF south bridge abutment should be repaired. Estimated volume of
material is 200 cubic yards.
The scour at the south end of the structure’s riprap revetment should be repaired. Estimated
volume of material is 400 cubic yards.
The City of Sultan should be consulted to determine if the protective berm under the SR 2 and
BNSF bridges will be replaced. If not, scour protection rock may be needed under the BNSF
bridge.
Multiple breaches in the private berms extending downstream of the overtopping structure
should be repaired.

www.cardno.com
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Figure A:

Active breach through the Sultan training levee (2009 photo from Google Earth), marked by
solid arrow. Open arrow shows flow direction of the Skykomish River.
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Aerial Photo showing potential Avulsion Paths
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Sultan Training Levee Infrastructure
Assessment
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Appendix B
Photos

Haskell Slough Levee

Figure B-1

SR2 Bridge at Sultan River Park, showing scour protection riprap layer.

Figure B-2

BNRR Bridge, scour hole/breach left side, and berm removed on south side.

July 2020

Cardno
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Appendix B
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Figure B-3

July 2020

Haskell Slough Levee

Startup Training levee overtopping in flood of November 29, 1995

Cardno

B-2

Appendix B
Photos

Haskell Slough Levee

Figure B-4: Photo showing scoured toe rock on the Sultan training levee. September 2,
2020.

July 2020
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Flood Damage Reduction Segment / System
Inspection Report
US Army Corps
of Engineers®
Name of Segment/System: Sultan training levee
Public Sponsor(s): Private Structure
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)
Continuing Eligibility Inspection (Periodic)

Contents of Report:

Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form
US Army Corps
of Engineers®

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Sultan training levee, Private Structures

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
Repair of several damaged sections, vegetation management, see notes below

6.

Summary of changes to segment / system since last inspection:
N/A

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report
The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)

Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Rating

Unwanted
Vegetation
Growth1

2. Sod Cover

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The structures are
also covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 1 of 5
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US Army Corps
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U

N/A
A
M
U

6. Erosion/ Bank
Caving

A
M

U

7. Settlement2

A
M
U

8. Depressions/

A

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
Unacceptable, see remarks below.
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Unacceptable:
No erosion or bank caving is observed on the landward or riverward sides of the levee that
At the northernmost point of the structure, where it connects to the south
might endanger its stability.
abutment of the BNSF Bridge, significant riprap and levee material have
There are areas where minor erosion is occurring or has occurred on or near the levee
been scoured out. This breach in the levee is approximately 15 feet wide
embankment, but levee integrity is not threatened.

Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.

and 5 feet deep. If left unrepaired, a significant levee breach could occur,
threatening the BNSF bridge abutment.
It appears that the current Sultan River Park construction project has
removed a berm under the SR 2 Bridge, allowing Sultan River floods to
flow under the SR 2 Bridge, BNSF Bridge and into the private fields
behind the Sultan training levee. This could cause increased damages to
these structures and properties. The contractors installed a significant
scour protection rock layer under the SR 2 bridge but not under the BNSF
bridge. (See photos B1 and B2 in Appendix B). Removal of this berm
opens the upper area of the Sultan training levee such that it no longer
connects to high ground. Sultan River floods now flow through these
bridges and into the fields behind the Sultan training levee. The flood of
February 9, 2020 washed flood-borne debris and construction debris,
including a porta-potty into the fields.
At the southernmost point of the overtopping structure, approximately
700 feet downstream of the BNSF railroad, the revetment riprap has been
scoured out. Lack of repairs at this location could lead to further loss of
the riprap revetment and increase the threat of avulsion.
The small berm, constructed for approximately 1000 feet downstream of
the overtopping section, has experience multiple breaches, allowing
flooding of the fields and importing of flood-borne debris.

No observed depressions in crown. Records exist and indicate no unexplained historical changes. M
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
N/A
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rutting
M
U
9. Cracking

A
M

unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Bank Protection
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M

U
N/A
15. Seepage

Location/Remarks/Recommendations
Unacceptable
Several areas with scoured rock toe

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Cardno, Inc.

Date:

October 27, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Fern Bluff levee Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and field inspection on
February 20, 2020 of the Fern Bluff levee for the purpose of an infrastructure assessment. This
memorandum provides the summary of our findings.
The Fern Bluff levee on the Skykomish River in Snohomish County, Washington, was
constructed by the Civilian Conservation Corps in the 1930s to protect approximately 1200 acres
of agricultural land, several homes, and agricultural structures. The levee was constructed to
block the river from avulsing into a historical Skykomish River channel. It is located at Skykomish
River Mile 7.8 to 8.0 on the right bank and is 1500 feet long.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Fern Bluff
levee and surrounding area, while Figure 2 provides an aerial overview of the vicinity. Appendix
B contains photographs of the site.
2.0

Ownership

The Fern Bluff levee is situated on private property and operated by Snohomish County Public
Works. Access for inspection and maintenance equipment is from Sofie Road near Monroe,
Washington.
3.0

Existing Infrastructure Conditions

The levee is 1500 feet in length and was constructed adjacent to the right bank of the Skykomish
River. The structural prism of the levee is at 1.5:1 side slope on the riverward side, with a 3-foot
layer of heavy loose riprap, a 15-foot bench on the riverward side, a 2:1 slope up to design
elevation, a 15-foot top width, and a landward side slope that varies from 2:1. The structure was
rebuilt in 1995 after a damaging flood in 1990, and the cross-sectional prism was widened and
raised to three (3) feet above base flood elevation. This resulted in constructed elevation of the
top of levee at 84 feet NGVD at the upstream end and 83 feet NGVD at the downstream end.
The structure withstood large floods in 2003 and 2006 without significant damage.

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

October 27, 2020
Snohomish County Rivers Program

2

Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the following observations
and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees up to 24 inches and more in diameter. These trees
are growing on the riverward and landward side of the levee within the levee prism. These do not appear to
pose a threat to the structural integrity of the levee.
> The levee is in good condition, has withstood at least two large floods since its reconstruction, and does not
need remedial action at this time.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path at the immediate
downstream end of the levee, with sufficiently low elevations on the landward side that future occupation would be
likely were the levee to fail. With continued monitoring and maintenance of the Fern Bluff levee structure, however,
channel migration is not a risk. See Figure 1 in Appendix A.
5.0

Infrastructure Recommendations

The large trees and blackberries should be removed, and vegetation managed per Engineering Technical Letter
(ETL) No. 1110-2-583, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, dated 2014. Note that many Pacific Northwest agencies choose
not to manage vegetation to this standard due to significant negative impacts to salmon habitat. Also, the riverward
side of this levee was designed to have areas for riparian tree growth.
The structure should be inspected after each significant flood event.
6.0

References

Cardno 2020 Cardno, Skykomish River Channel Migration Study and Geomorphic Assessment

www.cardno.com
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FIGURE 1
Height Above Water Surface Map
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FIGURE 2
Aerial Photo showing potential Avulsion Paths

0

187.5

375

750

1,125

1,500
Feet

T
hi
s ma
p a
ndal
lda
tac onta
i
nedwi
thi
na
r es u p p l
i
eda
s i
s
wi
th no wa
rra
nty. Cardno exp r ess l
y di
sc l
a
i
ms
resp onsi
bi
l
i
ty f
or dama
ges or l
i
a
bi
l
i
ty f
r om any c l
a
i
ms tha
t
ma
y ari
s eou t oftheu s eor mi
s u s eofthi
s map .I
ti
s the
s ol
er esp onsi
bi
l
i
ty oftheu s er to determi
nei
fthedataon
thi
s map meets the u s e
r ’s ne
eds.Thi
s ma
p wa
s not
c r ea
teda
s s u r vey data
,nor s hou l
di
t beu s edas s u c h.I
ti
s
theu s er’s r esp onsi
bi
l
i
ty to obtai
n p r op er s u r vey data
,
p r ep a
r edby al
i
ce
nseds u r veyor ,
wherer equ i
re
dby l
aw.

Fern Bluff levee Infrastructure
Assessment

B

APPENDIX

PHOTOS

Appendix B
Photos

Figure B-1

August 2020

Hansen Levee

Fern Bluff levee, right bank Skykomish River; looking downstream.
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Appendix B
Photos

Figure B-2

August 2020

Hansen Levee

Fern Bluff levee, looking east at cut-off channel habitat, on February 20, 2020.
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Hansen Levee

Figure B-3

Top of Fern Bluff levee on February 20, 2020.

Figure B-4

Fern Bluff levee; from the Skykomish River.

August 2020
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Flood Damage Reduction Segment / System
Inspection Report

US Army Corps
of Engineers®

Name of Segment/System: Fern Bluff Levee
Public Sponsor(s): Snohomish County Public Works
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)

Contents of Report:

Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Fern Bluff Levee, Snohomish County Public Works

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
vegetation management

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Unwanted
Vegetation
Growth1

2. Sod Cover

Rating

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The levee is also
covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 1 of 5
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U
N/A
A
M
U

6. Erosion/ Bank
Caving

A
M
U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
A
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Acceptable
No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
There are areas where minor erosion is occurring or has occurred on or near the levee
embankment, but levee integrity is not threatened.
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.
No observed depressions in crown. Records exist and indicate no unexplained historical changes. Acceptable:
Agricultural, homes and road protection levee, 100-year flood level of
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
protection. Protects channel avulsion into historic Skykomish River
inclusive.
channel,
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Bank Protection

Rating
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M
U
N/A
15. Seepage

Location/Remarks/Recommendations
Acceptable
Riprap revetment in good condition throughout length of
structure.

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
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Memorandum
Cardno, Inc.

Date:

October 30, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Park Place levee Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and a field inspection of
the Schlamp levee for the purpose of an infrastructure assessment. This memorandum provides
the summary of our findings.
The Park Place levee is located on the right bank of the Skykomish River at River Mile 2.9 to 3.2
in Snohomish County, Washington. It protects against flooding into the City of Monroe. It is
approximately 2000 feet long and consists of a small berm constructed on top of the high bank of
the Skykomish River. It is located 3000 feet north of the current Skykomish River main stem,
along a historic channel of the river. Between the river and Park Place levee is the Cadman
gravel mining operation.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Park Place
levee and surrounding area, and Figure 2 provides an aerial overview of the vicinity. Appendix B
contains photos of the site.
2.0

Ownership

The Park Place levee is located on private property and is not operated by Snohomish County
Public Works. Access for inspection and maintenance equipment is from 177th Avenue SE,
Monroe, Washington.
3.0

Existing Infrastructure Conditions

The levee is 2000 feet in length and is located along the left bank of the Skykomish River. It is
comprised of a small berm two to five feet in height. The cross-section of the berm is at 1.5:1
side slope on the riverward side, a 4-foot top width, and a landward side slope of 1.5:1. The
riverside of the structure is overgrown with brush with some trees up to 24 inches in diameter.
Portions of the landward side are mowed and maintained by private landowners in the area.

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

2
October 30, 2020
Snohomish County Rivers Program

Using guidelines from the U.S. Army Corps of Engineers’ Levee Inspection Guidelines, the following observations
and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees 12 inches and more in diameter. These trees are
growing on the riverward side of the levee in areas that were constructed with softer materials to intentionally
accommodate tree growth to benefit riparian habitat. If the trees fall, they could pose a threat to the structural
integrity of the levee. The riverward side of the levee is overgrown with blackberries and brush.
> The cross section of the berm is steeper than recommended by the Corps of Engineers and the top width is
smaller than recommended. Owner should consider increasing the side slope to 2:1 and the top width to at
least 8 feet.
> While inspection of the riverward side slope is difficult due to the presence of heavy vegetation, it appears that
the levee is in good condition, does not appear to have overtopped in recent floods, and does not need repairs
at this time.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path through the area,
starting at River Mile 3.8 and proceeding parallel to the Park Place levee, along the historic channel of the river. If
this happened, it could compromise the structural integrity of the levee due to scour at the toe of the slope. There
are no potential avulsion paths through the levee (perpendicular). See Figure 1 in Appendix A.
5.0

Infrastructure Recommendations

The large trees and blackberries should be removed, and vegetation managed per Engineering Technical Letter
(ETL) No. 1110-2-583, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, dated April 2014. Note that many Pacific Northwest agencies
choose not to manage vegetation to this standard due to significant negative impacts to salmon habitat.
Consider increasing the side slopes to 2:1 and increasing the top width to at least 8 feet.
Continued inspections are recommended after significant flood events.

www.cardno.com
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PHOTOS

Appendix B
Photos

Figure B-1

August 2020

Schlamp Levee

Park Place levee looking north along 17th Avenue SE, Monroe, WA. This is the
downstream end of the levee, February 20, 2020.
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Appendix B
Photos

Figure B-2

August 2020

Schlamp Levee

Park Place levee,, downstream end at 17th Avenue SE, Monroe, WA February 20,
2020.
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Figure B-3

August 2020

Schlamp Levee

Upstream end of Park Place levee, February 20, 2020.
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Figure B-4

August 2020

Schlamp Levee

Wetlands and side channel is remnant Skykomish River channel, near 17 th Avenue
SE, Monroe, WA, February 20, 2020.
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Figure B-5

August 2020

Schlamp Levee

Wetlands & side channel adjacent to Park Place levee, February 20, 2020.
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Flood Damage Reduction Segment / System
Inspection Report
US Army Corps
of Engineers®
Name of Segment/System: Park Place Levee
Public Sponsor(s): Snohomish County Public Works
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)
Continuing Eligibility Inspection (Periodic)

Contents of Report:

Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form
US Army Corps
of Engineers®

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Park Place Levee, Snohomish County Public Works

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
vegetation management, consider increasing cross-section side slopes and topwidth

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report
The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)

Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Rating

Unwanted
Vegetation
Growth1

2. Sod Cover

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The levee is also
covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U

N/A
A
M
U

6. Erosion/ Bank
Caving

A
M
U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
M
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Cross-section is 1.5:1 to 1:1. Cross-section should be increased to 2:1
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.

with an 8 foot top width. Blackberries and brush should be cleared on the
riverward slope for better inspection
City of Monroe homes and road protection levee, 100-year flood level of
protection, (to be confirmed by hydraulic modeling)
Acceptable

No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
There are areas where minor erosion is occurring or has occurred on or near the levee
embankment, but levee integrity is not threatened.
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.
No observed depressions in crown. Records exist and indicate no unexplained historical changes. Acceptable:
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Rated Item

Rating

Bank Protection
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M

U
N/A
15. Seepage

Location/Remarks/Recommendations
Acceptable

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Date

October 27, 2020

To:

Aaron Kopp, River Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

From:

Sky Miller, PE, Cardno Senior Principal

RE:

Haskell Slough Levee Infrastructure Assessment
Final Summary of Findings

1

Overview

Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and a field inspection of
the Haskell Slough levee for the purpose of an infrastructure assessment. This memorandum
provides the summary of our findings.
The Haskell Slough levee on the Skykomish River in Snohomish County, Washington, was
constructed by the Civilian Conservation Corps in the 1930’s to protect 1300 acres of agricultural
land, several homes and agricultural structures, a county road and a bridge on State Route 203.
The structure was constructed to block the river from avulsing into a historic Skykomish River
channel named Haskell Slough. It is located at Skykomish River Mile 5.65–5.9 and is 1,350 feet
long.
See Appendix A for the height above water surface (HAWS) map of the Haskell Slough levee
and area titled Avulsion Paths: Geomorphic Flood Hazard Risk on the Lower Skykomish.

2

Ownership

The Haskell Slough levee is situated on private property and is operated and maintained by
Snohomish County Public Works. Access for inspection and maintenance equipment is on
gravel roads through private land accessed off State Route 203 and Ben Howard Road.

3

Existing Infrastructure Conditions

The levee is 1,350 feet long and was constructed adjacent to the left bank of the Skykomish
River. The structural prism of the levee is at 1.5:1 side slope on the riverward side, with a threefoot layer of heavy loose riprap, a 15-foot top width, and a landward side slope that varies from
2:1 to 5:1.
Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the
following deficiencies were observed:
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Vegetation growing on the levee includes large conifers and deciduous trees 24 inches and more in diameter. The
levee is also covered in blackberries that make structural inspections difficult.
The middle section, 150 feet long (Station 850 to 1000) immediately upstream of the center of Haskell Slough, has
been damaged due to overtopping in recent floods (February 2020), which has eroded the top profile of the levee
section by up to 5 feet. Riprap eroded from the levee top is present downstream of the levee, leaving an
approximate slope of 5:1. This area, if unrepaired, will experience significant overtopping in floods much smaller
than the elevation of a 5-year flood plus one-foot design level of protection.
The downstream end (Station 1350) has been severely eroded, resulting in lost riprap and a vertical bank of 15 feet
that exposes earthen material. Left unrepaired, this section could erode further, allowing the river to cut around the
levee and avulse into Haskell Slough.
In four locations, the riverward rock bench/revetment toe has been washed out because of excessive scour,
resulting in a vertical face on the dike and exposing vertical log piles used in the construction of the original dike.
See Photos B-6 and B-7 in Appendix B.
Note: From this point downstream 750 feet is a timber pile and large rootwad/bole structure constructed in 2001 as
an avulsion barrier to prevent avulsion through this area. It has worked and is in good condition.

4

Geomorphic Summary and Avulsion Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path through the levee into
Haskell Slough at the same location of the current damaged section at Station 600. Two other potential avulsion
paths are shown immediately downstream of the end of the levee, including the path now impeded by the 2001
constructed barrier. See map in Appendix A. Channel migration is currently being stopped by the Haskell Slough
dike, but as described in the above section, serious scour and embankment erosion is occurring on the riverward
side of this structure.

5

Infrastructure Recommendations

The large trees and blackberries should be removed and vegetation managed per Engineering Technical Letter No.
1110-2-571, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls, Embankment
Dams, and Appurtenant Structures, 10 April 2009. Note that many Pacific Northwest agencies choose not to
manage vegetation to this standard due to significant negative impacts to salmon habitat.
The damage between Stations 850 and 1000 to the top and landward side profile should be repaired. Heavy loose
riprap should ideally be imported to raise the eroded section up to the previous design height. This would leave the
displaced riprap in a 5:1 slope on the landward side of the levee, creating a safer overtopping cross section in this
location. Estimated volume of riprap to repair this section is 750 cubic yards.
The damage to Station 1350 at the downstream end of the levee should be repaired. Heavy loose riprap should be
imported to fill in the scour hole and raise the eroded section up to the original cross-section and profile. Estimated
volume of riprap to repair this section is 500 cubic yards.
The riverward revetment rock toe that is washed out in four locations should be repaired to its original crosssectional dimensions. While difficult to judge due to depth of the river at this location, estimated volume of riprap to
repair these damages could be as much as 5000 cubic yards.

www.cardno.com

Appendix A

Avulsion Paths: Geomorphic
Flood Hazard Risk on the
Lower Skykomish

HAWS
Feet

< -3
-2.9 - -2

*
#
*
#

3

*
#

*
#

*
#

*
#

*
#

*
#

*
#

*
#

* *
#
# *
#

-0.9 - 0
0.1 - 1
1.1 - 2

*
#

*
#
*
#

*
#

*
#

*
#

*
#

* #
#
*

*
#
*
#

Su
bre
a

ch

-1.9 - -1

*
#

*
#

*
#

I

Avulsion Paths

2.1 - 3

..................................

3.1 - 4

Geomor p hi
c F
l
ood
Ha
za
r dRi
sk
onthe
L
ower Sk
yk
omi
sh
..............................

4.1 - 5
y
Sk
ko

5.1 - 6

r

Su r f
aceWater Mana
gement
Snohomi
s hCou nty,
WA

SK

HA

9.1 - 10

h2

ve
Ri

Su

8.1 - 9

ac
bre

sh

7.1 - 8

mi

6.1 - 7

LS
EL

10.1 - 11

LO

11.1 - 12

UG

12.1 - 13

H

6

LE

Avulsion Path

#

VE

13.1 - 14

Avulsion Pathways
Avulsion Path w/o Migration Barrier

E

14.1 - 15

_ _ _ Clay Along River's Edge

15.1 - 16

!

!

Bedrock Along River's Edge
Maintained Levees and Railroad

16.1 - 17

Levees Not Maintained by County

17.1 - 18

Avulsion Channel Edge

18.1 - 19

Avulsion Channel

19.1 - 20

Avulsion Channel w/o Migration Barrier

20.1 - 21

HMZ - Expanded
HMZ

21.1 - 22

Subreach Boundries

22.1 - 23

Roads

23.1 - 24

State Hwy

24.1 - 25

Abandoned Railroad
BNSF Railroad
River Miles

Ha

sk

ell

Slo

ug

h

#

801SecondAvenu eSu i
te1
1
5
0
S
eattl
eWA 981
04

+
12
062
6901
04

www.
c ar dno .
c om

HAWS=Hei
ght AboveWa
ter Su rf
a
ce
Wa
ter Su rf
acef
rom 2
01
4a
nd2
01
7Li
DAR
Ae
ri
al
:
7
/
2
2
/
2
01
8

Ben Howard Rd

FIGURE 1
Height Above Water Surface Map

0

187.5

375

750

1,125

1,500
Feet

T
hi
s ma
p a
ndal
lda
tac onta
i
nedwi
thi
na
r es u p p l
i
eda
s i
s
wi
th no wa
rra
nty. Cardno exp r ess l
y di
sc l
a
i
ms
resp onsi
bi
l
i
ty f
or dama
ges or l
i
a
bi
l
i
ty f
r om any c l
a
i
ms tha
t
ma
y ari
s eou t oftheu s eor mi
s u s eofthi
s map .I
ti
s the
s ol
er esp onsi
bi
l
i
ty oftheu s er to determi
nei
fthedataon
thi
s map meets the u s e
r ’s ne
eds.Thi
s ma
p wa
s not
c r ea
teda
s s u r vey data
,nor s hou l
di
t beu s edas s u c h.I
ti
s
theu s er’s r esp onsi
bi
l
i
ty to obtai
n p r op er s u r vey data
,
p r ep a
r edby al
i
ce
nseds u r veyor ,
wherer equ i
re
dby l
aw.

*
#
*
#

3

*
#

*
#

*
#

*
#

*
#

*
#

*
#

* *
#
# *
#

*
#

*
#
*
#

*
#

*
#

*
#

*
#

* #
#
*

*
#
*
#

Su
bre
a

ch

*
#

*
#

*
#

*
#

I

Avulsion Paths

..................................
y
Sk

Geomor p hi
c F
l
ood
Ha
za
r dRi
sk
onthe
L
ower Sk
yk
omi
sh
..............................

ko
mi

h2

sh
ve
Ri
r

Su

ac
bre

LO

LS
EL

SK

HA

Su r f
aceWater Mana
gement
Snohomi
s hCou nty,
WA

UG
H

6

Avulsion Pathways

LE

Avulsion Path

VE

#

E

Avulsion Path w/o Migration Barrier

_ _ _ Clay Along River's Edge
!

!

Bedrock Along River's Edge
Maintained Levees and Railroad
Levees Not Maintained by County

Avulsion Channel Edge
Avulsion Channel

Avulsion Channel w/o Migration Barrier
HMZ - Expanded
HMZ
Subreach Boundries
Roads
State Hwy
Abandoned Railroad
BNSF Railroad
River Miles

Ha

sk

ell

Slo

ug

h

#

801SecondAvenu eSu i
te1
1
5
0
S
eattl
eWA 981
04

+
12
062
6901
04

www.
c ar dno .
c om

HAWS=Hei
ght AboveWa
ter Su rf
a
ce
Wa
ter Su rf
acef
rom 2
01
4a
nd2
01
7Li
DAR
Ae
ri
al
:
7
/
2
2
/
2
01
8

Ben Howard Rd

FIGURE 2
Aerial Photo showing potential Avulsion Paths
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Photos
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Figure B-1

Avulsion Barrier Extending 750 Feet Downstream of the Haskell Slough Levee
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Figure B-2

Haskell Slough Eroded Section Station 1350 at downstream End of the Levee.
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Figure B-3

Haskell Slough Eroded Section Approximate Station 750, Looking Downstream
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Figure B-4

Haskell Slough Eroded Section Approximate Station 600, Looking Downstream
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Figure B-5

Haskell Slough Eroded Section Approximate Station 650, Looking Downstream
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Figure B-6

Haskell Slough Eroded Section Approximate Station 500 to 650, from the River Side
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Figure B-7

Haskell Slough Section with Eroded Revetment Rock Toe on River Side of the Dike
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Inspection Checklist

Flood Damage Reduction Segment / System
Inspection Report
US Army Corps
of Engineers®
Name of Segment/System: Haskell Slough Levee
Public Sponsor(s): Snohomish County Public Works
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: June 17, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)
Continuing Eligibility Inspection (Periodic)

Contents of Report:

Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form
US Army Corps
of Engineers®

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Haskell Slough Levee, Snohomish County Public Works

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
Repair of two damaged sections, regrade to original profile, vegetation management

6.

Summary of changes to segment / system since last inspection:
Levee damaged in February 2020 flood

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report
The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)

Name
Aaron Kopp, PE
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Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Rating

Unwanted
Vegetation
Growth1

2. Sod Cover

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The levee is also
covered in blackberries that make structural inspections difficult.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U

N/A
A
M
U

6. Erosion/ Bank
Caving

A
M

U
7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
Unacceptable, see remarks below.
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Unacceptable:
No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
1: U Unacceptable; erosion at four locations along the structure, including
the downstream end of the Haskell Slough dike is eroded, with a vertical
There are areas where minor erosion is occurring or has occurred on or near the levee
cut bank of 15 feet to the water surface and below water surface another
embankment, but levee integrity is not threatened.
10 feet or so. Risk of continued toe erosion and dike collapse
2: U Unacceptable: Overtopping between Station 850 to 1000 has eroded
the top profile of the dike structure, rock has been washed out and levee
is currently five feet lower than design profile for approximately 80 feet,
at location of head of Haskell Slough
No observed depressions in crown. Records exist and indicate no unexplained historical changes. Unacceptable

Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.

Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Bank Protection
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M

U
N/A
15. Seepage

Location/Remarks/Recommendations
Unacceptable
In four locations, the riverward rock bench/revetment toe has
been washed out due to excessive scour. This has resulted in a
vertical face on the dike and has exposed vertical log piles used
in the construction of the original dike. See Photos B-6 and B-7
in Appendix B.

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

Unacceptable:
Internal timber pile support structure has been exposed and
eroded in four locations on the riverward side. See Photos B-6
and B-7 in Appendix B.

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Cardno, Inc.

Date:

October 30, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Hansen Levee Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and field inspection of the
Hansen levee for the purpose of an infrastructure assessment. This memorandum provides the
summary of our findings.
The Hansen levee on the Skykomish River in Snohomish County, Washington, was constructed
by the Civilian Conservation Corps in the 1930s to protect approximately 900 acres of
agricultural land, one home, and agricultural structures. A county-maintained road, Reformatory
Road (177th Street SE), is located on top of the structure. The levee was constructed to block
the river from avulsing into a historical Skykomish River channel. It is located at Skykomish River
Mile 2.4–2.9 on the right bank and is 2,750 feet long.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Hansen levee
and surrounding area, while Figure 2 provides an aerial overview of the vicinity. Appendix B
contains photographs of the site.
2.0

Ownership

The Hansen levee is situated on private property and operated by Snohomish County Public
Works. Access for inspection and maintenance equipment is from 177th Street SE and
Reformatory Road, accessed off of Main Street in Monroe, Washington.
3.0

Existing Infrastructure Conditions

The levee is 2,750 feet in length and was constructed adjacent to the right bank of the
Skykomish River. The structural prism of the levee is at 1.5:1 side slope on the riverward side,
with a 3-foot layer of heavy loose riprap, a 27-foot top width, and a landward side slope that
varies from 5:1 to 10:1. The structure was rebuilt after a damaging flood in 1990, and the crosssectional prism was widened, raised, and significant backslope added to provide more protection
against future overtopping. The structure was overtopped during floods in 2003 and 2006
without significant damage.

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

October 30, 2020
Snohomish County Rivers Program

2

Using guidelines from the U.S. Army Corps of Engineers Levee Inspection Guidelines, the following observations
and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees 12 inches and more in diameter. These trees are
growing on the riverward side of the levee in areas that were constructed with softer materials to intentionally
accommodate tree growth to benefit riparian habitat. These do not appear to pose a threat to the structural
integrity of the levee.
> At the point where the mainstem Skykomish River impinges on the structure (adjacent to Power Pole MCD 21),
some riprap has been scoured out. There is a 4-inch pipe outfall at this location. Installation of this outfall may
have caused a soft spot resulting in the erosion. Also, the scour pool depth at this location looks to be much
deeper that during re-construction in 1990. This scour depth may be deeper than the rock riprap toe placed in
1990. New bathymetry survey should be conducted in this location and checked against the 1990 bathymetry
survey.
> The landward sloped section designed to overtop during floods (between Power Poles MCD 21 and MCD 22)
has two new ditches cut to the toe of the overtopping slope. These may erode during overtopping events and
compromise the levee structure. There are several 8-inch-diameter Douglas-fir trees on the backslope that could
cause damaging erosion during overtopping events.
> The rest of the levee is in good condition, has withstood at least two overtopping events, and does not need
remedial action at this time.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path through the levee,
with sufficiently low elevations on the landward side that future occupation would be likely were the levee to fail.
Two other potential avulsion paths are located immediately downstream of the end of the levee. With continued
monitoring and maintenance of the Hansen levee structure, however, channel migration is not a risk. See Figure 1
in Appendix A.
5.0

Infrastructure Recommendations

The large trees and blackberries should be removed, and vegetation managed per Engineering Technical Letter
(ETL) No. 1110-2-583, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, dated 2014. Note that many Pacific Northwest agencies choose
not to manage vegetation to this standard due to significant negative impacts to salmon habitat. Also, the riverward
side of this levee was designed to have areas for riparian tree growth.
The small erosion damage at the pipe outfall (Power Pole MCD 21) should be monitored. The scour hole at this
location should be surveyed and compared to 1990 bathymetry data to ensure the rock toe constructed in 1990 is
not undermined.
6.0

References

Cardno 2020 Cardno, Skykomish River Channel Migration Study and Geomorphic Assessment

www.cardno.com
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FIGURE 1
Height Above Water Surface Map
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Aerial Photo showing potential Avulsion Paths
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Appendix B
Photos

Figure B-1

July 2020

Haskell Slough Levee

Hansen levee and Reformatory Road looking downstream.
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Figure B-2

July 2020

Haskell Slough Levee

Hansen levee revetment looking downstream February 20, 2020.
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Figure B-3

July 2020

Haskell Slough Levee

Hansen levee looking upstream February 20, 2020
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Flood Damage Reduction Segment / System
Inspection Report

US Army Corps
of Engineers®

Name of Segment/System: Hansen Levee
Public Sponsor(s): Snohomish County Public Works
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)

Contents of Report:

Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Fern Bluff Levee, Snohomish County Public Works

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
Page 2 of 2

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Unwanted
Vegetation
Growth1

2. Sod Cover

Rating

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Rating Guidelines

Location/Remarks/Recommendations
Acceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. These are in areas
that were designed to support riparian vegetation and are not seen as
a problem.

U

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 1 of 5
Inspection Report

US Army Corps
of Engineers®

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U
N/A
A
M
U

6. Erosion/ Bank
Caving

A
M
U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
A
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Acceptable
No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
There are areas where minor erosion is occurring or has occurred on or near the levee
embankment, but levee integrity is not threatened.
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.
No observed depressions in crown. Records exist and indicate no unexplained historical changes. Acceptable:
Agricultural, homes and road protection levee, is designed to overtop
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
during large floods. Protects channel avulsion into historic Skykomish
inclusive.
River channel.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
N/A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 2 of 5
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US Army Corps
of Engineers®

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
Page 3 of 5
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US Army Corps
of Engineers®

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Bank Protection

Rating
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M
U
N/A
15. Seepage

Location/Remarks/Recommendations
Acceptable
Riprap revetment in good condition throughout length of
structure.

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Memorandum
Cardno, Inc.

Date:

October 30, 2020

To:

Aaron Kopp, PE
Engineer III
Snohomish County Rivers Program
3000 Rockefeller, Suite 300
Everett, WA 98201

801 2nd Avenue
Suite 1150
Seattle, WA 98104
USA

From:

Sky Miller, PE, Cardno Senior Principal

www.cardno.com

RE:

Schlamp Levee Infrastructure Assessment
Final Summary of Findings

1.0

Overview

Cardno engineer Sky Miller, PE, and Snohomish County Public Works Surface Water
Management engineer Aaron Kopp, PE, conducted a desktop review and a field inspection on
February 20, 2020 of the Schlamp levee for the purpose of an infrastructure assessment. This
memorandum provides the summary of our findings.
The Schlamp levee is located on the left bank of the Skykomish River at River Mile 1.7 in
Snohomish County, Washington. It protects against channel migration and avulsion into
historical Skykomish River channels to the west. It protects one home and approximately 50
acres of agricultural land and is approximately 800 feet long.
Figure 1 in Appendix A provides a height above water surface (HAWS) map of the Schlamp
levee and surrounding area, and Figure 2 provides an aerial overview of the vicinity. Appendix B
contains photos of the site.
2.0

Ownership

The Schlamp levee is situated on private property and operated by Snohomish County Public
Works. Access for inspection and maintenance equipment is from Frohning Road, which is
accessed off of 179th Avenue and Tualco Loop Road.
3.0

Existing Infrastructure Conditions

The levee is 800 feet in length and is located along the left bank of the Skykomish River. The
structural prism of the levee is at 1.5:1 side slope on the riverward side, with a 3-foot layer of
heavy loose riprap, an 8-foot top width, and a landward side slope of 2:1. The riverside riprap is
filled in with river sediment and overgrown with brush. The structure was rebuilt after a damaging
flood in 1995, and the cross-sectional prism was raised, and significant rock revetment repairs
were constructed. The structure was overtopped during the flood of February 9, 2020, without
significant damage.

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia •
Kenya • New Zealand • Nigeria • Papua New Guinea • Peru • Philippines • Singapore •
United Arab Emirates • United Kingdom • United States • Operations in over 100 countries

Phone

206 269 0104

2
October 30, 2020
Snohomish County Rivers Program

Using guidelines from the U.S. Army Corps of Engineers’ Levee Inspection Guidelines, the following observations
and deficiencies were noted:
> Vegetation growing on the levee includes deciduous trees 12 inches and more in diameter. These trees are
growing on the riverward side of the levee in areas that were constructed with softer materials to intentionally
accommodate tree growth to benefit riparian habitat. These do not appear to pose a threat to the structural
integrity of the levee.
> The landward sloped section at a slope of 2:1 is not designed to overtop during floods but does not appear to
have been damaged in the large floods of 2003, 2006, and 2009.
> While inspection of the rock riprap revetment is difficult due to the presence of river sediment and heavy
vegetation, it appears that the rock riprap revetment is in good condition and does not need remedial action at
this time.
4.0

Geomorphic Summary and Avulsion and Channel Migration Risk

A recently completed channel migration study (Cardno 2020) shows a potential avulsion path through the levee and
revetment. Another potential avulsion path is located immediately upstream of the end of the levee, although the
relatively high elevation of this potential path suggests that it does not constitute a high risk for future reoccupation.
With continued monitoring and maintenance of the Schlamp levee and revetment structure, channel migration is not
a risk. See Figure 1 in Appendix A.
5.0

Infrastructure Recommendations

The large trees and blackberries should be removed, and vegetation managed per Engineering Technical Letter
(ETL) No. 1110-2-571, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, dated 2014. Note that many Pacific Northwest agencies choose
not to manage vegetation to this standard due to significant negative impacts to salmon habitat.
Continued inspections are recommended after significant flood events.

www.cardno.com
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Height Above Water Surface Map
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FIGURE 2
Aerial Photo showing potential Avulsion Paths
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Appendix B
Photos

Figure B-1

August 2020

Schlamp Levee

Schlamp levee looking downstream, February 20, 2020.
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Appendix B
Photos

Figure B-2

August 2020

Schlamp Levee

Schlamp levee revetment looking upstream on February 20, 2020. Note minor
overtopping erosion from February 9, 2020, flood.
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Figure B-3

August 2020

Schlamp Levee

Schlamp levee looking upstream, February 20, 2020.
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Schlamp Levee

Figure B-4: Schlamp levee photo from the Skykomish River

August 2020
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Flood Damage Reduction Segment / System
Inspection Report

US Army Corps
of Engineers®

Name of Segment/System: Schlamp Levee
Public Sponsor(s): Snohomish County Public Works
Public Sponsor Representative: Aaron Kopp, PE
425.388.3464
Sponsor Phone:
Sponsor Email:

Aaron.Kopp@snohomosh.co.wa.us

Cardno, Inc. Inspector:

Sky Miller, PE

Date of Inspection: February 20, 2020

Inspection Report Prepared By:

Sky Miller, PE

Date Report Prepared: October 30, 2020

Internal Technical Review (for Periodic Inspections) By:

Date of ITR:

Final Approved By:
Type of Inspection:

Contents of Report:

Date Approved:
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)
Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Acceptable
Minimally Acceptable, see notes
Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of
the system, with stationing, should be included with this report to reference
locations of items rated less than acceptable. Photos of general system
condition and any noted deficiencies should also be attached.

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form
US Army Corps
of Engineers®
The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1.

Levee segment / system and district: (name of the segment / system and levee district)
Schlamp Levee, Snohomish County Public Works

2.

Reporting period: (month/day/year to month/day/year)
June 30, 2019 – July 1, 2020

3.

Summary of maintenance required by last inspection report:
N/A

4.

Summary of maintenance performed this reporting period:
N/A

5.

Summary of maintenance planned next reporting period:
vegetation management, minimally overtopped in February 2020 flood, dike top experienced minor erosion and needs to be leveled and sod planted

6.

Summary of changes to segment / system since last inspection:

7.

Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

8.

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name
Aaron Kopp, PE

US Army Corps
of Engineers®

Position
Engineer III

Mailing Address
3000 Rockefeller Avenue, Everett, WA 98201

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
425.388.3464

Email Address
Aaron.kopp@snohomish.co.wa.us

Pre-Inspection Form
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1.

Unwanted
Vegetation
Growth1

2. Sod Cover

Rating

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag

Location/Remarks/Recommendations

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. The
vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to the
centerline of the tree. If the levee access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or Corps
policy for regional vegetation variance.

M

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present within
the zones described above. This vegetation must be removed but does not currently threaten the
operation or integrity of the levee.

U

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is present
within the zones described above and must to be removed to reestablish or ascertain levee integrity.

A

There is good coverage of sod over the levee.

U

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over
significant portions of the levee embankment. This may be the result of over-grazing or feeding on
the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during
inappropriate seasons.

Sod is eroded in a few areas from flood overtopping the structure in
the February 2020 event. Dike top should be leveled and sod replanted.

U

Over 50% of the sod cover is missing or damaged over a significant portion or portions of the levee
embankment.

N/A
3. Encroachments

Rating Guidelines

Unacceptable:
Vegetation growing on the levee includes large conifers and
deciduous trees 24 inches and more in diameter. The levee is also
covered in blackberries that make structural inspections difficult.

Surface protection is provided by other means.

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present A
within the easement area. Encroachments have been previously reviewed by the Corps, and it was
determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and
maintenance, emergency operations, or negatively impact the integrity of the levee.

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily
available at all times. Components are clearly marked and installation instructions/ procedures
readily available. Trial erections have been accomplished in accordance with the O&M Manual.

N/A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
Closures)
(A or U only)

5. Slope Stability

Rating

U
N/A
A
M
U

6. Erosion/ Bank
Caving

A
M
U

7. Settlement2

A
M
U

8. Depressions/
Rutting

A
M
U

9. Cracking

A
M

Rating
Location/Remarks/Recommendations
Guidelines
N/A
Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning time.
The storage vaults cannot be opened during the time of inspection. Components of closure are not
clearly marked and installation instructions/ procedures are not readily available. Trial erections
have not been accomplished in accordance with the O&M Manual.
There are no closure structures along this component of the FDR segment / system.
A
No slides, sloughs, tension cracking, slope depressions, or bulges are present.
Minor slope stability problems that do not pose an immediate threat to the levee embankment.
Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.
Acceptable
No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.
> The landward sloped section at a slope of 2:1 is not designed to
overtop during floods but does not appear to have been damaged in
There are areas where minor erosion is occurring or has occurred on or near the levee
the large floods of 2003, 2006, and 2009. Evidence showed this
embankment, but levee integrity is not threatened.
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended footprint
of the levee foundation and has compromised the levee foundation stability.

structure was minimally overtopped in the February, 2020 flood
event.

No observed depressions in crown. Records exist and indicate no unexplained historical changes. Acceptable:
Agricultural, homes and road protection levee. Protects channel avulsion
Minor irregularities that do not threaten integrity of levee. Records are incomplete or
into historic Skykomish River channel
inclusive.
Obvious variations in elevation over significant reaches. No records exist or records indicate that
design elevation is compromised.
M
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.
There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.
There are depressions greater than 6 inches deep that will pond water.
A
Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the
crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no longer
than the height of the levee.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating
U

10. Animal Control

A
M

11. Culverts/
Discharge Pipes 3
(This item
includes both
concrete and
corrugated metal
pipes.)

Location/Remarks/Recommendations

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee and/or
exhibit vertical movement along the crack. Transverse cracks extend through the entire levee width.
Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

A

The existing animal burrow control program needs to be improved. Several burrows are present
which may lead to seepage or slope stability problems, and they require immediate attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is required
to fill existing burrows, and the levee will not provide reliable flood protection until this maintenance
is complete.

A

N/A
There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant
water leakage. The pipe shape is still essentially circular. All joints appear to be closed and the soil
tight. Corrugated metal pipes, if present, are in good condition with 100% of the original coating still
in place (either asphalt or galvanizing) or have been relined with appropriate material, which is still in
good condition. Condition of pipes has been verified using television camera video taping or visual
inspection methods within the past five years, and the report for every pipe is available for review by
the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing. Pipe
shape may be ovalized in some locations but does not appear to be approaching a curvature reversal.
A limited number of joints may have opened and soil loss may be beginning. Any open joints should
be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no areas
with total section loss. Condition of pipes has been verified using television camera video taping or
visual inspection methods within the past five years, and the report for every pipe is available for
review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already
begun to collapse. Corrugated metal pipes have suffered 100% section loss in the invert. HOWEVER:
Even if pipes appear to be in good condition, as judged by an external visual inspection, an
Unacceptable Rating will be assigned if the condition of pipes has not been verified using television
camera video taping or visual inspection methods within the past five years, and reports for all pipes
are not available for review by the inspector.

N/A
12. Riprap
Revetments &

Rating Guidelines

A

There are no discharge pipes/ culverts.
No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Rated Item
Bank Protection

Rating
M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Rock protection is hidden by dense brush, trees, or grasses.

N/A
13. Revetments other
than Riprap

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour activity is
undercutting banks, eroding embankments, or impairing channel flows by causing turbulence or
shoaling. Revetment protection is hidden by dense brush and trees.

A

M
U
N/A
15. Seepage

Location/Remarks/Recommendations
Acceptable
Riprap revetment appears to be in good condition throughout
length of structure.

There is no riprap protecting this feature of the segment / system, or riprap is discussed in another
section.

A

N/A
14. Underseepage
Relief Wells/ Toe
Drainage Systems

Rating Guidelines

N/A

There are no such revetments protecting this feature of the segment / system.
Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / system
stability during high water functioned properly during the last flood event and no sediment is
observed in horizontal system (if applicable). Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance records indicate
regular cleaning. Wells have been pumped tested within the past 5 years and documentation is
provided.

N/A

Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not
repaired. Maintenance records are incomplete or indicate irregular cleaning and pump testing.
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / system
stability during flood events have fallen into disrepair or have become clogged. No maintenance
records. No documentation of the required pump testing.
There are no relief wells/ toe drainage systems along this component of the FDR segment / system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

A

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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1

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3
The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
Levee Embankments
Flood Damage Reduction Segment / System
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Name of Segment / System:
Public Sponsor(s):

Startup Authorized Primary

Snohomish County

Public Sponsor Representative:

Pascal Pandosy

Sponsor Phone:

(425) 262-2662

Sponsor Email:

pascal.pandosy@co.snohomish.wa.us

Corps of Engineers Inspector:
Inspection Report Prepared By:

James Nowak, Brian Stenehjem
James Nowak

Internal Technical Review (for Periodic Inspections) By:
Final Approved By:
Type of Inspection:

Brian Stenehjem, PE

Charles Ifft, PE
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)

Contents of Report:

Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Inspection Start Date:

6/8/2020

Inspection End Date:

6/8/2020

Date Report Prepared:

6/11/2020

Date of ITR:

6/11/2020

Date Approved:

6/12/2020

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of the
system, with stationing, should be included with this report to reference locations of
items rated less than acceptable. Photos of general system condition and any noted
deficiencies should also be attached.
Note: This inspection rating represents the Corps evaluation of operations and
maintenance of the flood damage reduction system and may be used in conjunction with
other information for a levee certification determination for National Flood Insurance
Program (NFIP) purposes if applicable. An Acceptable Corps inspection rating, alone,
does not equate to a certifiable levee for the NFIP. It is recommended for levee systems
currently accredited by the Federal Emergency Management Agency (FEMA) for NFIP
purposes receiving a Corps Minimally Acceptable or Unacceptable rating, be evaluated
by the levee owner to determine the potential impacts to the certification for FEMA.
CENWS_STRP_2020_a_1.pdf
Levee Inspection System - Advanced Reporting v3.2 (Build 15)

LEVEE INSPECTION REPORT
Routine Inspection

STARTUP PRIMARY LEVEE
08 June 2020
SNOHOMISH RIVER BASIN

Skykomish River, Right Bank, River Mile 39.5 to 38.0
Startup, Snohomish County, Washington
CURRENT RATING: MINIMALLY ACCEPTABLE
PREVIOUS RATING: MINIMALLY ACCEPTABLE – 07 July 2019

INSPECTION PERSONNEL:





Nowak, James – USACE, Seattle District, Soils Section
Stenehjem, Brian – USACE, Seattle District, Soils Section
Pandosy , Pascal – Sponsor representative, Snohomish County
Tario, Lisa – Surface Water Management, Snohomish County

BACKGROUND:

This routine inspection was conducted to provide a visual evaluation of the physical features of
the levee segment, to verify the adequacy of operations and maintenance, to inform corrective
actions, and to assist with risk management. These inspections are intended to reduce overall
flood risk when the information gathered is utilized to prioritize regular maintenance activities.
The Startup Primary Levee was jointly inspected on June 8, 2020 by USACE personnel and
representatives of the local sponsor, Snohomish County. The sponsor was asked if any work had
been done to the levee since the last inspection that may have needed a permit. The sponsor
indicated that no work had been done that required a permit.
This levee is a complete system that ties into the Burlington Northern Santa Fe Railroad at both
the upstream and downstream ends of the levee. (See Appendix A: Levee Maps).
This levee inspection report describes the current conditions as observed during the inspection
and summarizes recommendations for corrective action. The report also includes:
Appendix A: Levee Maps;
Appendix B: Inspection Point Summary with Photos;
Appendix C: Public Sponsor Pre-Inspection Form;
Appendix D: Inspection Rating Checklist; and
Page 1 of 6
FOR OFFICIAL USE ONLY

CENWS-END-G
Seattle District, US Army Corps of Engineers

Startup Primary Levee
Routine Inspection

Appendix E: Rehabilitation Program Eligibility Determination Worksheet.

OBSERVATIONS
General

The Startup Authorized Primary Levee is a 7,000-foot earthen embankment levee and
incorporates a zoned, 6-foot wide impervious blanket. The primary erosion protection is a 12inch layer of riprap overlaying 12-inches of bedding material that extends from the toe to 7-feet
below the crown. The crown is 12-feet wide and paved with asphalt from station 0+00 to station
21+40, and transitions to gravel from 21+40 to the upstream tie-in. The grass/brush on the
embankment was thick, largely due to scheduling conflicts/delays caused by the COVID-19
pandemic. This made thorough inspection difficult, but the team was able to see enough of the
levee to make a condition assessment. The levee appears to be in good condition. There are a few
areas where improvements could be made.
The inspection started at roughly 10:45 in the morning at the downstream end of the system. At
the time of the inspection, the USGS Gage No. 12134500 near Gold Bar, WA recorded a flow of
5,980 cubic feet per second and a gage height of 8.24 feet. The Startup Primary Levee is set back
from the Skykomish River, and was not loaded during the inspection. The weather was rainy and
65 degrees.
Deficiencies were discussed as they were observed with the sponsor representative in the field.
Specific items are listed below, along with possible impacts to levee performance.

Unwanted Vegetation Growth

Because of the scheduling delays with vegetation maintenance, the brush/grass on the
embankment slopes was thick during the inspection. At the downstream tie-in, there are
numerous large diameter trees on the private property (ID #0001) landward to the levee. Several
trees remain within the vegetation free zone of the levee (within 15 feet of the toe) near the
upstream end of the levee, however, the sponsor has made significant progress in removing
approximately 500 trees from the levee system since 2016 (ID #0005, 0006).
Trees and other woody vegetation, such as shrubs and vines, can create both structural and
seepage instabilities, prevent adequate inspection, and create obstacles to maintenance and floodfighting/flood-control activities. Additionally, decaying roots can create voids in the
embankment and/or foundation and can lead to additional seepage or collapse.

Sod Cover

There was a healthy growth of native grasses and brush on the levee slopes during the 2020
inspection. The growth of sod and brush should be encouraged, as it will increase bank
stabilization and decrease erosion from flood flows on the upper portion of the embankment that
is unarmored. Routine brushing operations should continue, to allow good visual inspection of
the embankment slopes.
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Encroachments

Near Station 6+00 there is a shed and a landscaping planting box near the landward toe of the
levee (ID #0002, and 0003). Structures located adjacent to the levee may negatively impact the
inspection, operation, and maintenance of the levee.
There was discussion with the sponsor during the inspection regarding USACE standards on
encroachments. USACE encourages removal of all unauthorized encroachments from within 15
feet of the levee prism, with exceptions on a case-by-case basis. Encroachments should only be
authorized when proper permits are attained, and an engineering analysis completed showing the
encroachment will not negatively impact the levee performance.

Depressions / Rutting

There are several potholes in the levee crown at station 27+00, where the roadway transitions
from asphalt to gravel (ID #0010). The depressions average 2-feet in diameter and 4-inches deep,
and were filled with water during the inspection. There are several more potholes on the gravel
road upstream.
Retained water can potentially saturate upper sections of the embankment, weakening the
structure and reducing the shear strength available to resist sliding, making the levee more
susceptible to failure during a flood.
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CONCLUSIONS:

Based on observations made during the inspection, the Startup Authorized Primary Levee is
given an overall rating of MINIMALLY ACCEPTABLE utilizing the Corps standards described
in Appendix D. The levee received Acceptable or Minimally Acceptable ratings for all items on
the eligibility checklist from the “Interim Policy for Eligibility Determinations for the
Rehabilitation Program” issued on 21 March 2014 (see Appendix E). Based upon these ratings,
the levee is considered ELIGIBLE for rehabilitation assistance under the PL 84-99 program.

RECOMMENDATIONS:

In order to improve the effectiveness of this levee system, the inspection team recommends the
following actions, in order of importance:
1. The USACE recommends tree removal from the levee embankment, including stumps
and roots. The USACE recommends brush be mowed and thinned to allow for inspection,
access, and operation. In order to receive an Acceptable item rating for the Unwanted
Vegetation category, trees and brush should be maintained according to the U.S. Army
Corps of Engineers standards listed in EP 1110-2-18, Guidelines for Landscape Planting
and Vegetation Management at Levees, Floodwalls, Embankment Dams, and
Appurtenant Structures. This document describes the “vegetation free zone” as the entire
embankment, and 15 feet from both the landward and riverward toes.
2. Repair depressions observed on the levee crown and slopes. Fill and compact to match
adjacent soil characteristics and compaction levels. Regrade the crown to promote
drainage off the embankment.
3. Move unauthorized encroachments/structures at least 15 feet from the landward toe of the
levee to allow for proper inspection, operation, and maintenance of the levee.
4. Evaluate and refine the existing general emergency response plan to take into account
levee-specific items for flood fighting and evacuation of the inundation area should
breach or overtopping occur.
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INSPECTION PHOTOGRAPHS:

Figure 1: Typical levee section looking downstream from station 21+00.

Figure 2: Typical levee section looking upstream from station 50+00.

Page 5 of 6
FOR OFFICIAL USE ONLY

Startup Primary Levee
Routine Inspection

CENWS-END-G
Seattle District, US Army Corps of Engineers

SUMMARY TABLE:

Levee Segment Name
Levee System Name
NLD Segment ID
NLD System ID
Location
Sponsor
Field Contact Info
Estimated Level of Protection
Approximate Length
Height
Top Width
Crown Surface
Riverward Slope
Landward Slope
Vegetation
Armored
Benefits
Current Rating
Last Rating

Startup Primary Levee
Routine Inspection

Startup Authorized Primary Levee
Startup Authorized Primary Levee
5504000018
5505000018
Skykomish River, Startup, Snohomish County, Washington
Snohomish County
Pascal Pandosy, 425-262-2662
1/1000 Annual Chance Exceedance (1000-year) [Levee
Screening Tool, 2013]
7,060 feet
7-11 feet
12 feet
Asphalt paving from station 0+00 to 25+00. Gravel from
25+00 to 70+60.
2H:1V
2H:1V
Grass/Brush/Trees
Yes (12” thick riprap from toe to 7-feet below the crest)
Provides flood risk reduction for businesses and residents in
Startup.
Minimally Acceptable
Minimally Acceptable [07 July 2019]

DIRECTIONS:

To reach the levee from the District Office, take I-5 North to exit 171 to get on Highway 522.
Turn right onto Highway 2 towards Startup. Turn right on 363rd Ave SE. The primary levee
(Levee Rd) is on the left after crossing the railroad tracks.
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Project Overview Map
Startup Authorized Primary
Location: Startup, Washington
Year/cycle: 2020 a
Inspection type: Routine
Inspected by: J. Nowak, B. Stenehjem
Inspection date(s): 08 June 2020
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Levee Inspection Map

Startup Authorized Primary

Location: Startup, Washington
Year/cycle: 2020 a
Inspection type: Routine
Inspected by: J. Nowak, B. Stenehjem
Inspection date(s): June 8, 2020
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Location: Startup, Washington
Year/cycle: 2020 a
Inspection type: Routine
Inspected by: J. Nowak, B. Stenehjem
Inspection date(s): June 8, 2020
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LEVEE INSPECTION REPORT
Appendix B: Inspection Point Summary with Photos

FOR OFFICIAL USE ONLY

District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0001
Unresolved
Levee Slope Only (L/S)

Action:

USACE recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
1+00
Coordinates:
-121.7442, 47.8646, -121.74528, 47.86542
USACE_CENWS_STRP_2020_a_0001_1.jpg

Inspect_ID:
Status:
Feature:
Action:

USACE_CENWS_STRP_2020_a_0002
Unresolved
Levee Slope Only (L/S)
Confirm if permitted, if not review and permit
per current guidelines or remove/relocate more
than 15 ft from the levee toe.
Rated Item:
Encroachments
Station 1:
6+00
Coordinates:
-121.74439, 47.86453
USACE_CENWS_STRP_2020_a_0002_1.jpg

Item:
Remarks:
Rating:

Unwanted Vegetation Growth
Trees >8-in DBH within 15 feet of landward
toe.
Unacceptable

Original ID:
USACE_CENWS_STRP_2010_a_0050
Station 2:
6+30
Date Created: 6/8/2020 10:45:19 AM
USACE_CENWS_STRP_2020_a_0001_2.jpg

Item:
Remarks:
Rating:

Encroachment
Shed within 15 ft of toe. On private property
Minimally Acceptable

Original ID:
USACE_CENWS_STRP_2010_a_0047
Station 2:
NA
Date Created: 6/8/2020 10:49:10 AM
USACE_CENWS_STRP_2020_a_0002_2.jpg
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0003
Unresolved
Levee Slope Only (L/S)

Action:

Work with landowner to move off of levee
embankment.
Encroachments
6+80
-121.74403, 47.86456

Rated Item:
Station 1:
Coordinates:

Inspect_ID:
USACE_CENWS_STRP_2020_a_0004
Status:
Typical Conditions
Feature:
Other (Specify in Remarks)
Action:
None
Rated Item:
Encroachments
Station 1:
7+20
Coordinates:
-121.743839, 47.864511
USACE_CENWS_STRP_2020_a_0004_1.jpg

Item:
Remarks:

Rating:

Encroachment
Landscaping planter box at toe of levee slope;
stack of railroad ties within 15 ft of landward
levee toe. Long grass obstructed visibility of the
planter box in the 2020 inspection.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRP_2010_a_0044
NA
6/8/2020 10:55:09 AM

Item:
Other (Specify in Remarks)
Remarks:
Vehicle access gate is in good condition.
Rating:
Acceptable
Original ID:
USACE_CENWS_STRP_2016_a_0042
Station 2:
NA
Date Created: 6/8/2020 10:53:39 AM
USACE_CENWS_STRP_2020_a_0004_2.jpg
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0005
Unresolved
Levee Slope Only (R/S)

Action:

Continue to monitor for tree growth. USACE
recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
7+00
Coordinates:
-121.7421, 47.86448, -121.74377, 47.86451
USACE_CENWS_STRP_2020_a_0005_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0006
Unresolved
Levee Slope Only (L/S)

Action:

Continue to monitor for tree growth. USACE
recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
7+50
Coordinates:
-121.74209, 47.86456, -121.74364, 47.86459
USACE_CENWS_STRP_2020_a_0006_1.jpg

Item:
Remarks:

Rating:

Unwanted Vegetation Growth
(Riverside) Since 2016, many trees were cut
and removed from the levee. Some trees are
still within 15’ of the toe. Stumps may still
remain on the slope that are obscured by long
grasses during the 2020 inspection.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRP_2010_a_0043
70+00
6/8/2020 10:53:53 AM

Item:
Remarks:

Rating:

Unwanted Vegetation Growth
(Landside) Since 2016, many trees were cut
and removed from the levee. Some trees are
still within 15’ of the toe. Stumps may still
remain on the slope that are obscured by long
grasses during the 2020 inspection.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRP_2010_a_0041
70+00
6/8/2020 10:54:56 AM
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
USACE_CENWS_STRP_2020_a_0007
Status:
Typical Conditions
Feature:
Levee Slope Only (R/S)
Action:
None
Rated Item:
Encroachments
Station 1:
11+00
Coordinates:
-121.742192, 47.864475
USACE_CENWS_STRP_2020_a_0007_1.jpg

Item:
Other (Specify in Remarks)
Remarks:
Access road.
Rating:
Acceptable
Original ID:
USACE_CENWS_STRP_2016_a_0039
Station 2:
NA
Date Created: 6/8/2020 10:57:05 AM
USACE_CENWS_STRP_2020_a_0007_2.jpg

Inspect_ID:
Status:
Feature:

Item:
Remarks:

USACE_CENWS_STRP_2020_a_0008
Unresolved
Levee Slope Only (R/S)

Action:

Reinspect area following routine brushing
operations. Fill and repair embankment as
necessary.
Rated Item:
Depressions/ Rutting
Station 1:
21+40
Coordinates:
-121.738059, 47.864584
USACE_CENWS_STRP_2020_a_0008_1.jpg

Rating:

Depression
In 2015 a depression was observed in the slope,
measuring 10 ft long, and approx 6" deep.
Thick grasses in 2020 made it difficult to
inspect the slope, however there were no
obvious signs of slope instability, cracking, or
large voids in the embankment.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRP_2015_a_0018
NA
6/8/2020 11:03:31 AM
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
USACE_CENWS_STRP_2020_a_0009
Status:
Typical Conditions
Feature:
Levee Slope Only (R/S)
Action:
None
Rated Item:
Encroachments
Station 1:
22+50
Coordinates:
-121.737635, 47.864526
USACE_CENWS_STRP_2020_a_0009_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0010
Unresolved
Levee Crown Only

Action:

Fill and compact the depressions, and re-grade
the crown to promote drainage off the
embankment.
Rated Item:
Depressions/ Rutting
Station 1:
27+00
Coordinates:
-121.735884, 47.864629
USACE_CENWS_STRP_2020_a_0010_1.jpg

Item:
Remarks:
Rating:
Original ID:
Station 2:
Date Created:

Other (Specify in Remarks)
Access road.
Acceptable
USACE_CENWS_STRP_2016_a_0033
NA
6/8/2020 11:03:51 AM

Item:
Remarks:

Depression
Several large depressions on the crown,
beginning where asphalt paving transitions to a
gravel road. Additional, potholes were observed
upstream.
Minimally Acceptable

Rating:

Original ID:
USACE_CENWS_STRP_2020_a_0010
Station 2:
NA
Date Created: 6/8/2020 11:07:01 AM
USACE_CENWS_STRP_2020_a_0010_2.jpg
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
USACE_CENWS_STRP_2020_a_0011
Status:
Typical Conditions
Feature:
Levee Slope Only (R/S)
Action:
NA
Rated Item:
Encroachments
Station 1:
29+00
Coordinates:
-121.734786, 47.86461
USACE_CENWS_STRP_2020_a_0011_1.jpg

Item:
Remarks:
Rating:
Original ID:
Station 2:
Date Created:

Other (Specify in Remarks)
Access road
Acceptable
USACE_CENWS_STRP_2020_a_0011
NA
6/8/2020 11:09:43 AM

Inspect_ID:
USACE_CENWS_STRP_2020_a_0012
Status:
Typical Conditions
Feature:
Levee Slope Only (R/S)
Action:
None
Rated Item:
Encroachments
Station 1:
34+00
Coordinates:
-121.733004, 47.864559
USACE_CENWS_STRP_2020_a_0012_1.jpg

Item:
Remarks:
Rating:
Original ID:
Station 2:
Date Created:

Encroachment
Small access road, powerpole at toe of levee.
Acceptable
USACE_CENWS_STRP_2016_a_0028
NA
6/8/2020 11:10:25 AM
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District: CENWS Project: Startup Authorized Primary Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
USACE_CENWS_STRP_2020_a_0013
Status:
Typical Conditions
Feature:
Levee Slope Only (R/S)
Action:
None
Rated Item:
Encroachments
Station 1:
43+00
Coordinates:
-121.729054, 47.864531
USACE_CENWS_STRP_2020_a_0013_1.jpg

Item:
Remarks:
Rating:
Original ID:
Station 2:
Date Created:

Other (Specify in Remarks)
Access ramp.
Acceptable
USACE_CENWS_STRP_2016_a_0023
NA
6/8/2020 11:14:05 AM

Encroachment
Upstream extent of power poles at riverward
toe.
Acceptable
USACE_CENWS_STRP_2016_a_0019
NA
6/8/2020 11:16:24 AM

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRP_2020_a_0014
Typical Conditions
Levee Slope Only (R/S)

Item:
Remarks:

Action:
Rated Item:
Station 1:
Coordinates:

None.
Encroachments
47+50
-121.727285, 47.864489

Rating:
Original ID:
Station 2:
Date Created:
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Appendix C: Public Sponsor Pre-Inspection Form
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US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1. Levee segment / system and district: (name of the segment / system and levee district)
Startup Authorized Primary
2. Reporting period: (month/day/year to month/day/year)
07/09/2019 – 06/08/2020
3. Summary of maintenance required by last inspection report:
1.
2.
3.
4.

Remove unwanted vegetation growth
Fill depressions and rutting
Remove or approve unauthorized encroachments from levee
Evaluate and refine existing general emergency response plan to be levee-specific

4. Summary of maintenance performed this reporting period:
Routine mowing of side slopes to machine capacity, filling depressions/rutting – scheduling delay due to Covid-19.
5. Summary of maintenance planned next reporting period:
Routine mowing of side slopes to machine capacity. Periodic pot hole repair. Encroachment removal.
6. Summary of changes to segment / system since last inspection:
None
7. Problems/ issues requiring the assistance of the US Army Corps of Engineers:
None

FOR OFFICIAL USE ONLY
US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name

Lisa Tario
Pascal Pandosy

Position

Engineer II, Surface Water
Management
Engineer Tech V, Surface
Water Mgmt

Mailing Address

3000 Rockefeller Ave, M/S 607
3000 Rockefeller Ave, M/S 607

Phone Number

(O): 425-388-3079
(C): 425-261-9775
(O): 425.262.2662
(C): 425.327.7453

FOR OFFICIAL USE ONLY
US Army Corps
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Flood Damage Reduction Segment / System
Inspection Report

Email Address

Lisa.Tario@co.snohomish.wa.us
Pascal.Pandosy@co.snohomish.wa.us

Pre-Inspection Form
Page 2 of 2
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LEVEE INSPECTION REPORT
Appendix D: Inspection Rating Checklist
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General Items for All Flood Damage Reduction Segments / Systems
For use during all inspections of all Flood Damage Reduction Segments / Systems
Rated Item
1. Operations and
Maintenance
Manuals

Rating

A

2. Emergency
Supplies and
Equipment
(A or M only)

A

3. Flood
Preparedness and
Training
(A or M only)

A

Rating Guidelines
A

Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are
present.

M

Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals
prior to next scheduled inspection.

U

Sponsor has not obtained lost or missing manuals identified during previous inspection.

A

The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which
will adequately supply all needs for the initial days of a flood fight. Sponsor determines
required quantity of supplies after consulting with inspector.

M

The sponsor does not maintain an adequate supply of flood fighting materials as part of their
preparedness activities.

A

Sponsor has a written system-specific flood response plan and a solid understanding of how to
operate, maintain, and staff the FDR system during a flood. Sponsor maintains a list of
emergency contact information for appropriate personnel and other emergency response
agencies.

M

Location/Remarks/Recommendations
Snohomish County has a copy of the Operations and
Maintenance (O&M) Manual. The manual was last updated
November 1969.

The sponsor has access to emergency supplies and
equipment, including sand bags for use in flood fight
operations.

Snohomish County has a Comprehensive Emergency
Management Plan (CEMP) that was last updated in 2014.
The county does not have a levee-specific evacuation plan.
Evacuation procedures are generally the responsibility of the
Incident Commander when the EOC is activated. According
The sponsor maintains a good working knowledge of flood response activities, but
documentation of system-specific emergency procedures and emergency contact personnel is to previous USACE reports, the county maintains flood
response plans that are event/phase specific and conducts a
insufficient or out of date.
flood response meeting annually. Snohomish County
engages the community with annual flood awareness
pamphlets.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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General Items for All Flood Damage Reduction
Segments / Systems
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1. Unwanted
Vegetation
Growth1

Rating

M

Rating Guidelines
A

M
U

2. Sod Cover

A

A
M

U

Location/Remarks/Recommendations

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been
recently mowed. The vegetation-free zone extends 15 feet from both the landside and
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't
extend to the described limits, then the vegetation-free zone must be maintained to the
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance.

STRP_2020_a_0001: Station_1 1+00: Station_2 6+30: Trees
>8-in DBH within 15 feet of landward toe.: USACE
recommends managing vegetation in accordance with EP
1110-2-18. (U)
STRP_2020_a_0005: Station_1 7+00: Station_2 70+00:
(Riverside) Since 2016, many trees were cut and removed
from the levee. Some trees are still within 15’ of the toe.
Stumps may still remain on the slope that are obscured by
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present
long grasses during the 2020 inspection.: Continue to
within the zones described above. This vegetation must be removed but does not currently
monitor for tree growth. USACE recommends managing
threaten the operation or integrity of the levee.
vegetation in accordance with EP 1110-2-18. (M)
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is STRP_2020_a_0006: Station_1 7+50: Station_2 70+00:
present within the zones described above and must to be removed to reestablish or ascertain
(Landside) Since 2016, many trees were cut and removed
levee integrity.
from the levee. Some trees are still within 15’ of the toe.
Stumps may still remain on the slope that are obscured by
long grasses during the 2020 inspection.: Continue to
monitor for tree growth. USACE recommends managing
vegetation in accordance with EP 1110-2-18. (M)
There is good coverage of sod over the levee.

The top 7-feet of the riverside slope is not armored with
riprap and the erosion protection comes from native brush
Approximately 25% of the sod cover is missing or damaged over a significant portion or over and sod cover. Brush cover was healthy during the 2020
significant portions of the levee embankment. This may be the result of over-grazing or
inspection.
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning
during inappropriate seasons.
Over 50% of the sod cover is missing or damaged over a significant portion or portions of the
levee embankment.

N/A Surface protection is provided by other means.
3. Encroachments

A

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present within the easement area. Encroachments have been previously reviewed by the
Corps, and it was determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit
operations and maintenance or emergency operations. Encroachments have not been
reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations
and maintenance, emergency operations, or negatively impact the integrity of the levee.

STRP_2020_a_0002: Station_1 6+00: Shed within 15 ft of
toe. On private property: Confirm if permitted, if not review
and permit per current guidelines or remove/relocate more
than 15 ft from the levee toe. (M)
STRP_2020_a_0003: Station_1 6+80: Landscaping planter
box at toe of levee slope; stack of railroad ties within 15 ft of
landward levee toe. Long grass obstructed visibility of the
planter box in the 2020 inspection.: Work with landowner to
move off of levee embankment. (M)
STRP_2020_a_0004: Station_1 7+20: Vehicle access gate is
in good condition.: None (A)
STRP_2020_a_0007: Station_1 11+00: Access road.: None
(A)
STRP_2020_a_0009: Station_1 22+50: Access road.: None

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Rating Guidelines

Location/Remarks/Recommendations
(A)
STRP_2020_a_0011: Station_1 29+00: Access road: NA
(A)
STRP_2020_a_0012: Station_1 34+00: Small access road,
powerpole at toe of levee.: None (A)
STRP_2020_a_0013: Station_1 43+00: Access ramp.: None
(A)
STRP_2020_a_0014: Station_1 47+50: Upstream extent of
power poles at riverward toe.: None. (A)

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag
Closures)
(A or U only)

NA

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily No closure structures are incorporated into this levee system.
available at all times. Components are clearly marked and installation instructions/
procedures readily available. Trial erections have been accomplished in accordance with the
O&M Manual.

U

Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning
time. The storage vaults cannot be opened during the time of inspection. Components of
closure are not clearly marked and installation instructions/ procedures are not readily
available. Trial erections have not been accomplished in accordance with the O&M Manual.

N/A There are no closure structures along this component of the FDR segment / system.
5. Slope Stability

6. Erosion/ Bank
Caving

7. Settlement2

A

A

A

A

No slides, sloughs, tension cracking, slope depressions, or bulges are present.

M

Minor slope stability problems that do not pose an immediate threat to the levee embankment.

U

Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.

A

No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.

M

There are areas where minor erosion is occurring or has occurred on or near the levee
embankment, but levee integrity is not threatened.

U

Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended
footprint of the levee foundation and has compromised the levee foundation stability.

A

No observed depressions in crown. Records exist and indicate no unexplained historical
changes.

M

Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.

U

Obvious variations in elevation over significant reaches. No records exist or records indicate
that design elevation is compromised.

No slope stability issues were noted during the 2020
inspection.

No erosion or bank caving noted during the 2020 inspection.

No settlement noted during the 2020 inspection.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
8. Depressions/
Rutting

9. Cracking

10. Animal Control

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Rating

M

A

A

NA

Rating Guidelines

Location/Remarks/Recommendations

A

There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.

M

There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.

U

There are depressions greater than 6 inches deep that will pond water.

A

Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.

M

Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along
the crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no
longer than the height of the levee.

U

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee
and/or exhibit vertical movement along the crack. Transverse cracks extend through the entire
levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

M

The existing animal burrow control program needs to be improved. Several burrows are
present which may lead to seepage or slope stability problems, and they require immediate
attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is
required to fill existing burrows, and the levee will not provide reliable flood protection until
this maintenance is complete.

A

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in
No culverts are incorporated into this levee system.
significant water leakage. The pipe shape is still essentially circular. All joints appear to be
closed and the soil tight. Corrugated metal pipes, if present, are in good condition with 100%
of the original coating still in place (either asphalt or galvanizing) or have been relined with
appropriate material, which is still in good condition. Condition of pipes has been verified
using television camera video taping or visual inspection methods within the past five years,
and the report for every pipe is available for review by the inspector.

STRP_2020_a_0008: Station_1 21+40: In 2015 a depression
was observed in the slope, measuring 10 ft long, and approx
6" deep. Thick grasses in 2020 made it difficult to inspect
the slope, however there were no obvious signs of slope
instability, cracking, or large voids in the embankment.:
Reinspect area following routine brushing operations. Fill
and repair embankment as necessary. (M)
STRP_2020_a_0010: Station_1 27+00: Several large
depressions on the crown, beginning where asphalt paving
transitions to a gravel road. Additional, potholes were
observed upstream.: Fill and compact the depressions, and
re-grade the crown to promote drainage off the embankment.
(M)
No cracking was noted during the 2020 inspection.

No animal burrows were noted during the 2020 inspection.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Rating Guidelines
M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of
collapsing. Pipe shape may be ovalized in some locations but does not appear to be
approaching a curvature reversal. A limited number of joints may have opened and soil loss
may be beginning. Any open joints should be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no
areas with total section loss. Condition of pipes has been verified using television camera
video taping or visual inspection methods within the past five years, and the report for every
pipe is available for review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as
already begun to collapse. Corrugated metal pipes have suffered 100% section loss in the
invert. HOWEVER: Even if pipes appear to be in good condition, as judged by an external
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not
been verified using television camera video taping or visual inspection methods within the
past five years, and reports for all pipes are not available for review by the inspector.

Location/Remarks/Recommendations

N/A There are no discharge pipes/ culverts.
12. Riprap
Revetments &
Bank Protection

A

A

No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an
appropriate herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour
activity is undercutting banks, eroding embankments, or impairing channel flows by causing
turbulence or shoaling. Rock protection is hidden by dense brush, trees, or grasses.

Thorough inspection of riprap was difficult during the 2020
inspeciton due to thick brush. There is no evidence that
riprap has displaced.

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in
another section.
13. Revetments other
than Riprap

NA

A

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour
activity is undercutting banks, eroding embankments, or impairing channel flows by causing
turbulence or shoaling. Revetment protection is hidden by dense brush and trees.

N/A

There are no revetments incorporated into this levee system.

There are no such revetments protecting this feature of the segment / system.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

14. Underseepage
Relief Wells/ Toe
Drainage Systems

NA

15. Seepage

A

Rating Guidelines
A

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment /
system stability during high water functioned properly during the last flood event and no
sediment is observed in horizontal system (if applicable). Nothing is observed which would
indicate that the drainage systems won't function properly during the next flood, and
maintenance records indicate regular cleaning. Wells have been pumped tested within the
past 5 years and documentation is provided.

M

Toe drainage systems or pressure relief wells are damaged and may become clogged if they
are not repaired. Maintenance records are incomplete or indicate irregular cleaning and pump
testing.

U

Toe drainage systems or pressure relief wells necessary for maintaining FDR segment /
system stability during flood events have fallen into disrepair or have become clogged. No
maintenance records. No documentation of the required pump testing.

N/A

There are no relief wells/ toe drainage systems along this component of the FDR segment /
system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

Location/Remarks/Recommendations
There are no relief wells or toe drains incorporated into this
levee system.

No sign of seepage was noted in 2020, however the river
level was below the levee toe at the time of inspection.

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
1
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Appendix E: Rehabilitation Program Eligibility Determination
Worksheet
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Levee Name: Startup Authorized Primary

Subset of Inspection Items for Rehabilitation Program Eligibility Determination
In order to be eligible, all of the following items must be rated A, M, N/A or Yes.

Note: Item numbers listed below refer to their placement in the Inspection Checklist
Rehabilitation Program Eligibility Determination
Yes
Public sponsor provided maintenance information per the Public Sponsor PreInspection Form.
No
Yes
Non-federal levee system meets Initial Eligibility criteria.
No
N/A
If either of the above items is marked “No” the levee system is not eligible.
Rating Rated Item
Levee Embankments
A
M
3. Encroachments
U
A
4. Closure Structures (Stop Log, Earthen Closures, Gates, or Sandbag
U
Closures)
N/A
A
M
5. Slope Stability
U
A
M
6. Erosion/ Bank Caving
U
A
M
10. Animal Control
U
A
M
11. Culverts/Discharge Pipes (This item includes both concrete and corrugated
U
metal pipes.)
N/A
A
M
14. Underseepage Relief Wells/Toe Drainage Systems
U
N/A
Floodwalls
A
M
2. Encroachments
U
A
U
3. Closure Structures (Stop Log Closures and Gates)
N/A
A
M
5. Tilting, Sliding, or Settlement of Concrete Structures
U
FOR OFFICIAL USE ONLY

Levee Name: Startup Authorized Primary

A
M
6. Foundation of Concrete Structures
U
A
M
8. Underseepage Relief Wells/Toe Drainage Systems
U
N/A
Interior Drainage System
A
M
9. Culverts/Discharge Pipes
U
N/A
A
M
10. Sluice/Slide Gates
U
N/A
A
M
11. Flap Gates/Flap Valves/Pinch Valves
U
N/A
Pump Stations
A
M
17. Intake and Discharge Pipelines
U
A
M
18. Sluice/Slide Gates
U
N/A
A
M
19. Flap Gates/Flap Valves/Pinch Valves
U
N/A
Rehabilitation Program Status
System meets all interim eligibility criteria, including having received a
Active
rating of A, M, N/A or Yes for all subset items and is therefore eligible for
rehabilitation assistance.
Inactive

System does not meet interim eligibility requirements.

Comments:

Based on these ratings, the levee will remain Active in the PL 84-99
Rehabilitation Program.

FOR OFFICIAL USE ONLY

FOR OFFICIAL USE ONLY

Flood Damage Reduction Segment / System
Inspection Report

US Army Corps
of Engineers®
Name of Segment / System:
Public Sponsor(s):

Startup Authorized Training

Snohomish County

Public Sponsor Representative:

Pascal Pandosy

Sponsor Phone:

(425) 262-2662

Sponsor Email:

pascal.pandosy@co.snohomish.wa.us

Corps of Engineers Inspector:
Inspection Report Prepared By:

James Nowak, Brian Stenehjem
James Nowak

Internal Technical Review (for Periodic Inspections) By:
Final Approved By:
Type of Inspection:

Brian Stenehjem, PE

Charles Ifft, PE
Initial Eligibility Inspection
Continuing Eligibility Inspection (Routine)

Contents of Report:

Continuing Eligibility Inspection (Periodic)
Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankment
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR System Channels

Overall Segment / System Rating:

Inspection Start Date:

6/8/2020

Inspection End Date:

6/8/2020

Date Report Prepared:

6/15/2020

Date of ITR:

6/15/2020

Date Approved:

6/15/2020

Acceptable
Minimally Acceptable

Unacceptable
Note: In addition to the report contents indicated here, a plan view drawing of the
system, with stationing, should be included with this report to reference locations of
items rated less than acceptable. Photos of general system condition and any noted
deficiencies should also be attached.
Note: This inspection rating represents the Corps evaluation of operations and
maintenance of the flood damage reduction system and may be used in conjunction with
other information for a levee certification determination for National Flood Insurance
Program (NFIP) purposes if applicable. An Acceptable Corps inspection rating, alone,
does not equate to a certifiable levee for the NFIP. It is recommended for levee systems
currently accredited by the Federal Emergency Management Agency (FEMA) for NFIP
purposes receiving a Corps Minimally Acceptable or Unacceptable rating, be evaluated
by the levee owner to determine the potential impacts to the certification for FEMA.
CENWS_STRT_2020_a_1.pdf
Levee Inspection System - Advanced Reporting v3.2 (Build 15)

LEVEE INSPECTION REPORT
Routine Inspection

STARTUP AUTHORIZED TRAINING
08 June 2020
SNOHOMISH RIVER BASIN

Skykomish River, Right Bank, River Mile 37.5 to 38.0
Startup, Snohomish County, Washington

CURRENT RATING: MINIMALLY ACCEPTABLE
PREVIOUS RATING: MINIMALLY ACCEPTABLE – 08 JULY 2019

INSPECTION PERSONNEL:





Nowak, James – USACE, Seattle District, Soils Section
Stenehjem, Brian – USACE, Seattle District, Soils Section
Pandosy , Pascal – Sponsor representative, Snohomish County
Tario, Lisa – Surface Water Management, Snohomish County

BACKGROUND:

This routine inspection was conducted to provide a visual evaluation of the physical features of
the levee segment, to verify the adequacy of operations and maintenance, to inform corrective
actions, and to assist with risk management. These inspections are intended to reduce overall
flood risk when the information gathered is utilized to prioritize regular maintenance activities.
The Startup Training Levee was jointly inspected on June 8, 2020 by USACE personnel and
representatives of the local sponsor, Snohomish County. The sponsor was asked if any work had
been done to the levee since the last inspection that may have needed a permit. The sponsor
indicated that no work had been done that required a permit.
This levee is a complete system. The upstream end of the levee ties into high ground at the
Startup Authorized Primary Levee and downstream end ties into high ground at the existing
riverbank.
This levee inspection report describes the current conditions as observed during the inspection
and summarizes recommendations for corrective action. The report also includes:
Appendix A: Levee Maps;
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Appendix B: Inspection Point Summary with Photos;
Appendix C: Public Sponsor Pre-Inspection Form;
Appendix D: Inspection Rating Checklist; and
Appendix E: Rehabilitation Program Eligibility Determination Worksheet.

OBSERVATIONS
General

The Startup Authorized Training Levee is a 2,700-foot earthen embankment levee along the right
bank of the Skykomish River. The system is located on the outside of a 90-degree bend in the
river channel, where there is increased erosion potential due to high velocities and turbulent
flows. The levee incorporates class V riprap armoring on the riverside slope from station 0+00 to
station 14+00 as the primary erosion protection feature. The embankment from station 14+00 to
station 27+00 is setback from the main river channel, and will only be loaded during large flood
events. This segment does not incorporate riprap, and relies on sod coverage as the erosion
protection. There is a 300-foot-long blanket layer of spall rock along the side channel near
station 14+00, which will offer additional erosion protection if the side channel is loaded.
Overall, the levee appears to be in good condition, and there is no sign of displacement of riprap
armoring or toe rock. Willow trees and thick vegetation growth inhibited visual inspection of
portions of the embankment slopes, largely due to scheduling conflicts/delays between USACE,
the sponsor, and maintenance workers during the COVID-19 pandemic. This made thorough
inspection difficult, but the team was able to see enough of the levee to make a condition
assessment. There are a few areas where improvements could be made.
The inspection started at roughly 9:00 in the morning at the upstream end of the system. At the
time of the inspection, the USGS Gage No. 12134500 near Gold Bar, WA recorded a flow of
5,980 cubic feet per second and a gage height of 8.24 feet. The water level was above the toe of
the levee, but the toe rock could still be observed from the river’s edge. The weather was rainy
and 65 degrees.
Deficiencies were discussed as they were observed with the sponsor representative in the field.
Specific items are listed below, along with possible impacts to levee performance.

Unwanted Vegetation Growth

Along the setback portion of the levee, there are numerous large (24-inch) diameter trees from
station 22+00 to station 24+00 (ID #0002) near the landward slope, and from station 16+00 to
24+00 (ID #0004) on the riverward side. The segment of the levee adjacent to the bend in the
river is free of large trees, however, willows and thick brush are present on portions of the
armored slopes. ID #0008 shows thick vegetation from station 11+50 to 14+00 that made
thorough inspection of the slope difficult. Thick brush and willow trees from station 5+40 to
Page 2 of 8
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0+00 include an infestation of knotweed, an invasive species. Knotweed is a destructive plant
that is invading and degrading Washington streams and river banks. It causes erosion, bank
collapses, and the disruption of local ecosystems.
Because riprap is the primary erosion protection of the system, it is important to routinely inspect
for signs of damage/displacement. Trees and other woody vegetation, such as shrubs and vines,
prevent adequate inspection, can physically displace rock, and can create both structural and
seepage instabilities. Additionally, decaying roots can create voids in the embankment and/or
foundation and can lead to additional seepage or collapse.

Sod Cover

There was a healthy growth of native grasses and brush on the levee slopes during the 2020
inspection. The growth of sod and brush should be encouraged, as it will increase bank
stabilization and decrease erosion from flood flows on the upstream portion of the embankment
that is unarmored. Routine brushing operations should continue, to allow good visual inspection
of the embankment slopes.

Encroachments

Multiple encroachments are located along the landward side of the levee within 15 ft. of the toe,
including timber piles (ID #0005), a wire fence (ID #0007), and a large storage container filled
with farming equipment (ID #0003). These items inhibit access for vegetation management,
which then prevents visual inspection of the levee slope, and can prevent emergency and
construction vehicle access during high water events when the levee crown many not be
drivable.

Erosion / Bank Caving

Erosion damage was observed in previous inspections from station 5+40 to station 0+00 (ID
#0011, 0012, 0014 and 0015). There was no obvious signs of damage during the 2020
inspection, however, thick vegetation growth made a thorough inspection difficult. Re-inspection
following routine brushing should reveal signs of erosion damage.

Riprap Revetments & Bank Protection

The riprap armor, where visible, was in good condition in 2020. The toe rock could be seen from
the river’s edge and there was no signs of displacement or scour.
The sponsor had recently inspected the riverward slopes via kayak on March 20, 2020, following
a significant flood event on February 01. The February flood event reached a gage height of
19.5-feet and a discharge of 72,000 cfs based on measurements from the USGS gage 12134500
near Gold Bar. A local resident recalled numerous floating trees striking the levee during the
event, but noted no significant displacement of rock. The sponsor observed no sign of displaced
riprap during their inspection in March, and the toe rock appears intact. Several photographs
from the inspection are included below:
Page 3 of 8
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Photo taken March 20, 2020: Riverward slope near station 14+00.

Photo taken March 20, 2020: Looking downstream from station 12+00.
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CONCLUSIONS:
Based on observations made during the inspection, the Startup Authorized Training Levee is
given an overall rating of MINIMALLY ACCEPTABLE utilizing the Corps standards described
in Appendix D. The levee received Acceptable or Minimally Acceptable ratings for all items on
the eligibility checklist from the “Interim Policy for Eligibility Determinations for the
Rehabilitation Program” issued on 21 March 2014 (see Appendix E). Based upon these ratings,
the levee is considered ELIGIBLE for rehabilitation assistance under the PL 84-99 program.

RECOMMENDATIONS:

In order to improve the effectiveness of this levee system, the inspection team recommends the
following actions, in order of importance:
1. Cut back and remove unwanted vegetation and brush on/at the riverward face/toe of the
levee. Consult with organizations that specialize in the eradication of knotweed to assist
with removal. Do not cut with mowers or weed eaters, which will spread the infestation.
Do not leave any cuttings on the site. Prune and cut back willows or other riparian
vegetation that was planted during previous USACE PL84-99 repairs.
The USACE recommends tree removal from the levee embankment, including stumps
and roots. The USACE recommends brush be mowed and thinned to allow for inspection,
access, and operation. In order to receive an Acceptable item rating for the Unwanted
Vegetation category, trees and brush should be maintained according to the U.S. Army
Corps of Engineers standards listed in EP 1110-2-18, Guidelines for Landscape Planting
and Vegetation Management at Levees, Floodwalls, Embankment Dams, and
Appurtenant Structures.
2. Following routine brushing, inspect/monitor noted areas of erosion on the riverward slope
from station 0+00 to 5+40. Inspect for loss of rock and gaps in the embankment armor.
Repair/replace as necessary.
3. Work with landowners to remove encroachments (wood, equipment, and fencing) from
the landward side of the levee. USACE can assist the levee sponsor with creating
effective communication to educate and inform landowners of the noted issues and
associated risks.
4. Evaluate and refine the existing general emergency response plan to take into account
levee-specific items for flood fighting and evacuation of the inundation area should
breach or overtopping occur.
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INSPECTION PHOTOGRAPHS:

Figure 1: Typical levee crown, looking downstream from station 8+00.

Figure 2: Typical levee section and riprap armor, looking upstream from station 10+00.
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Figure 3: Riverward slope and toe rock. Photo looking downstream from station 10+00.
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SUMMARY TABLE:
Levee Segment Name
Levee System Name
NLD Segment ID
NLD System ID
Location
Sponsor
Field Contact Info
Estimated Level of Protection
Approximate Length
Height
Top Width
Crown Surface
Riverward Slope
Landward Slope
Vegetation
Armored
Benefits
Current Rating
Last Rating

Startup Training Levee
Startup Training Levee
5504000019
5505000019
Skykomish River Right Bank, Startup, Washington
Snohomish County
Pascal Pandosy, 425-262-2662
1/70 Annual Chance Exceedance (70-year) [PL84-99 Levee
Rehabilitation Program Guidance Memorandum, 2017]
2,000 feet
2-7 feet
12 feet
Gravel/Crushed Rock/Grass
2H:1V
2H:1V
Grass/Brush/Trees
Yes, Class V riprap where the river is against the levee
Protects residential and agricultural property.
Minimally Acceptable
Minimally Acceptable 08 July 2020

DIRECTIONS:

To reach the levee from the district office, take I-405 north to Highway 522. Continue on to
Highway 2 to Startup. Turn right on 363rd Ave SE. The primary levee (Dike Rd) starts after
crossing the railroad. The training levee can be accessed by driving 0.1 miles down the primary
levee. There is a gate at the start of the levee to limit access to public and gives controlled access
to the land owners.
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Levee Inspection Map

Startup Authorized Training

Location: Startup, Washington
Year/cycle: 2020 a
Inspection type: Routine
Inspected by: J. Nowak, B. Stenehjem
Inspection date(s): June 8, 2020
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0001
Typical Conditions
Levee Crown Only

Action:
None
Rated Item:
Encroachments
Station 1:
26+00
Coordinates:
-121.744112, 47.864291
USACE_CENWS_STRT_2020_a_0001_1.jpg

Encroachment
Yellow county gate locked with PIN. Unlock
code is 3001.
Rating:
Acceptable
Original ID:
USACE_CENWS_STRT_2019_a_0002
Station 2:
NA
Date Created: 6/8/2020 9:00:41 AM
USACE_CENWS_STRT_2020_a_0001_2.jpg

Inspect_ID:
Status:
Feature:

Item:
Remarks:

Unwanted Vegetation Growth
Large trees at the landward toe.

Rating:

Unacceptable

USACE_CENWS_STRT_2020_a_0002
Unresolved
Levee Slope Only (L/S)

Action:

USACE recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
22+00
Coordinates:
-121.74451, 47.86374, -121.74494, 47.86326
USACE_CENWS_STRT_2020_a_0002_1.jpg

Item:
Remarks:

Original ID:
USACE_CENWS_STRT_2010_a_0005
Station 2:
24+00
Date Created: 6/8/2020 9:03:40 AM
USACE_CENWS_STRT_2020_a_0002_2.jpg
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0003
Unresolved
Levee Slope Only (L/S)

Action:

Work with property owner to relocate items at
least 15 feet from the landward toe to allow for
vegetation maintenance and inspection of the
slope.
Rated Item:
Encroachments
Station 1:
24+00
Coordinates:
-121.74452, 47.8637
USACE_CENWS_STRT_2020_a_0003_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0004
Unresolved
Levee Slope Only (R/S)

Action:

USACE recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
24+00
Coordinates:
-121.74398, 47.86429, -121.74678, 47.8622
USACE_CENWS_STRT_2020_a_0004_1.jpg

Item:
Remarks:
Rating:

Encroachment
Container filled with old farming equipment,
lumber, and various debris.
Minimally Acceptable

Original ID:
USACE_CENWS_STRT_2010_a_0003
Station 2:
NA
Date Created: 6/8/2020 9:03:30 AM
USACE_CENWS_STRT_2020_a_0003_2.jpg

Item:
Remarks:
Rating:

Unwanted Vegetation Growth
Large trees and brush along riverward toe.
Largest trees are 36-inches in diameter.
Unacceptable

Original ID:
USACE_CENWS_STRT_2010_a_0008
Station 2:
16+00
Date Created: 6/8/2020 9:03:11 AM
USACE_CENWS_STRT_2020_a_0004_2.jpg
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:
Action:

USACE_CENWS_STRT_2020_a_0005
Unresolved
Levee Slope Only (L/S)
Work with property owner to relocate items at
least 15 feet from the landward toe to allow for
vegetation maintenance and inspection of the
slope.
Rated Item:
Encroachments
Station 1:
23+00
Coordinates:
-121.74477, 47.86347
USACE_CENWS_STRT_2020_a_0005_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0006
Resolved
Levee Slope Only (R/S)

Action:

USACE recommends managing vegetation in
accordance with EP 1110-2-18
Rated Item:
Unwanted Vegetation Growth
Station 1:
23+00
Coordinates:
-121.74475, 47.86342
USACE_CENWS_STRT_2020_a_0006_1.jpg

Item:
Remarks:
Rating:

Encroachment
Two piles of timbers within 15 feet of toe.
Minimally Acceptable

Original ID:
USACE_CENWS_STRT_2010_a_0004
Station 2:
NA
Date Created: 6/8/2020 9:05:50 AM
USACE_CENWS_STRT_2020_a_0005_2.jpg

Item:
Remarks:
Rating:

Unwanted Vegetation Growth
Large diameter trees in riverward slope. This
inspection point is being resolved and
combined with inspection line 0004.
Unacceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2013_a_0003
NA
6/8/2020 9:05:15 AM
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0007
Unresolved
Levee Slope Only (L/S)

Action:
Rated Item:
Station 1:
Coordinates:

Work with property owner to move fence to
landward toe to allow mowing and inspection
of slope.
Encroachments
5+00
-121.74549, 47.86269, -121.75106, 47.86174

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0008
Unresolved
Levee Slope Only (R/S)

Action:

USACE recommends managing vegetation in
accordance with EP 1110-2-18.
Rated Item:
Unwanted Vegetation Growth
Station 1:
11+50
Coordinates:
-121.74743, 47.86208, -121.74847, 47.862
USACE_CENWS_STRT_2020_a_0008_2.jpg

Item:
Remarks:

Rating:

Encroachment
Wire fence along landward slope and toe. Can
be removed if needed during a floodfight or
repair operation. Item is impacting
mowing/brushing of slope.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2010_a_0011
20+00
6/8/2020 9:09:19 AM

Item:
Remarks:

Unwanted Vegetation Growth
Vegetation in riprap is getting thick and
overgrown, and is beginning to obscure the
slope. Toe rock could be seen from the river's
edge, and appears to be intact.
Minimally Acceptable

Rating:

Original ID:
USACE_CENWS_STRT_2010_a_0010
Station 2:
14+00
Date Created: 6/8/2020 9:19:25 AM
USACE_CENWS_STRT_2020_a_0008_3.jpg
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:
Action:

USACE_CENWS_STRT_2020_a_0009
Typical Conditions
Levee Slope Only (L/S)
Work with property owner to move fence to
landward toe to allow mowing and inspection
of slope.
Rated Item:
Encroachments
Station 1:
9+00
Coordinates:
-121.74954, 47.861906
USACE_CENWS_STRT_2020_a_0009_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0010
Monitor
Levee Slope Only (R/S)

Action:

After completion of routine brushing, monitor
riprap for any signs of displacement and repair
as necessary.
Rated Item:
Riprap Revetments & Bank Protection
Station 1:
7+00
Coordinates:
-121.750153, 47.861778
USACE_CENWS_STRT_2020_a_0010_1.jpg

Item:
Remarks:
Rating:

Encroachment
Gated fence.
Minimally Acceptable

Original ID:
USACE_CENWS_STRT_2020_a_0009
Station 2:
NA
Date Created: 6/8/2020 9:36:11 AM
USACE_CENWS_STRT_2020_a_0009_2.jpg

Item:
Remarks:
Rating:

Settling
Local landowner mentioned possible settlement
of riprap beneath the thick brush.
Acceptable

Original ID:
USACE_CENWS_STRT_2020_a_0010
Station 2:
NA
Date Created: 6/8/2020 9:43:24 AM
USACE_CENWS_STRT_2020_a_0010_2.jpg
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0011
Monitor
Levee Slope Only (R/S)

Action:

Continue to monitor erosion following routine
brushing
Rated Item:
Erosion/ Bank Caving
Station 1:
5+40
Coordinates:
-121.750899, 47.861645
USACE_CENWS_STRT_2020_a_0011_1.jpg

Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0012
Monitor
Levee Slope Only (R/S)

Action:

Continue to monitor erosion following routine
brushing.
Rated Item:
Erosion/ Bank Caving
Station 1:
4+00
Coordinates:
-121.751489, 47.861598
USACE_CENWS_STRT_2020_a_0012_1.jpg

Item:
Remarks:
Rating:

Erosion
Minor scour and erosion observed along upper
bank in previous inspections. Thick grass made
it difficult to inspect in 2020.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2017_a_0019
NA
6/8/2020 9:50:37 AM

Item:
Remarks:

Rating:

Erosion
Erosion near crest of the riverside slope
observed in 2019. Was not observed in 2020,
however thick grasses may be obstructing
damage.
Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2019_a_0012
NA
6/8/2020 10:13:00 AM
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0013
Resolved
Levee Crown Only

Action:
None
Rated Item:
Depressions/ Rutting
Station 1:
2+00
Coordinates:
-121.752258, 47.861563
USACE_CENWS_STRT_2020_a_0013_1.jpg

Inspect_ID:
Status:
Feature:

Item:
Remarks:
Rating:
Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2020_a_0014
Monitor
Levee Slope Only (R/S)

Action:
Monitor for further losses, especially at the toe.
Rated Item:
Erosion/ Bank Caving
Station 1:
2+00
Coordinates:
-121.752354, 47.861479
USACE_CENWS_STRT_2020_a_0014_2.jpg

Depression
Depression in crown of levee near the landward
slope. Was not observed in 2020.
Minimally Acceptable
USACE_CENWS_STRT_2019_a_0015
NA
6/8/2020 10:15:13 AM

Item:
Remarks:

Erosion
Some minor displacement of the riprap bulb
that was added during 2012 repair. Toe rock
looks intact in 2020.
Rating:
Minimally Acceptable
Original ID:
USACE_CENWS_STRT_2016_a_0025
Station 2:
NA
Date Created: 6/8/2020 10:17:13 AM
USACE_CENWS_STRT_2020_a_0014_1.jpg
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0015
Unresolved
Levee Slope Only (R/S)

Action:

Monitor slope and remove vegetation to allow
inspection.
Rated Item:
Erosion/ Bank Caving
Station 1:
0+00
Coordinates:
-121.75285, 47.86145, -121.75236, 47.86149
USACE_CENWS_STRT_2020_a_0015_2.jpg

Item:
Remarks:

Erosion
Over-steepened slope. Possible displaced
riprap and exposed embankment material.
Brush is obscuring inspection of potential
damage of slope.

Rating:

Minimally Acceptable

Original ID:
Station 2:
Date Created:

USACE_CENWS_STRT_2016_a_0024
2+00
6/8/2020 10:16:38 AM
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District: CENWS Project: Startup Authorized Training Year: 2020 Cycle: a Date Inspected: 08JUN2020
Inspection Type: Routine
Inspect_ID:
Status:
Feature:

USACE_CENWS_STRT_2020_a_0016
Unresolved
Levee Slope Only (R/S)

Action:

County should work with landowner to remove
invasive knotweed from the levee prism.
Rated Item:
Unwanted Vegetation Growth
Station 1:
1+00
Coordinates:
-121.752698, 47.861521
USACE_CENWS_STRT_2020_a_0016_1.jpg

Item:
Remarks:

Rating:

Unwanted Vegetation Growth
Thick growth of Knot Weed is covering
riverward slope. Previous inspections noted that
homeowner is working with organizations who
specialize in eradication.
Unacceptable

Original ID:
USACE_CENWS_STRT_2018_a_0016
Station 2:
NA
Date Created: 6/8/2020 10:19:11 AM
USACE_CENWS_STRT_2020_a_0016_2.jpg
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LEVEE INSPECTION REPORT
Appendix C: Public Sponsor Pre-Inspection Form
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Flood Damage Reduction Segment / System
Public Sponsor Pre-Inspection Form

The following information is to be provided by the levee district sponsor prior to an inspection. This information will be used to help evaluate the organizational capability of the
levee district to manage the levee segment / system maintenance program.
1. Levee segment / system and district: (name of the segment / system and levee district)
Startup Authorized Training
2. Reporting period: (month/day/year to month/day/year)
07/09/2019 – 06/08/2020
3. Summary of maintenance required by last inspection report:
1.
2.
3.
4.

Monitor riverward slope for missing riprap or erosion
Remove or approve unauthorized encroachments from levee
Remove unwanted vegetation growth and mow grasses
Evaluate and refine existing general emergency response plan to be levee-specific

4. Summary of maintenance performed this reporting period:
Routine mowing of side slopes to machine capacity – monitoring from river float – scheduling delay due to Covid-19.
5. Summary of maintenance planned next reporting period:
Mowing/vegetation/encroachment removal on levee with easements. Monitoring noted areas.
6. Summary of changes to segment / system since last inspection:
none
7. Problems/ issues requiring the assistance of the US Army Corps of Engineers:
none

FOR OFFICIAL USE ONLY
US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Pre-Inspection Form
Page 1 of 2

Public Sponsor Pre-Inspection Report

The following information is to be provided by the levee district sponsor prior to an inspection
8. Levee district organization: (elected or appointed levee district officials and key employees)
Name
Position
Mailing Address
Lisa Tario
Engineer II,
3000 Rockefeller Ave, M/S 607
Surface Water
Management
Pascal Pandosy

Engineer Tech V,
Surface Water
Mgmt

3000 Rockefeller Ave, M/S 607

FOR OFFICIAL USE ONLY
US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report

Phone Number
(O): 425-3883079
(C): 425-2619775
(O):
425.262.2662
(C):
425.327.7453

Email Address
Lisa.Tario@snoco.org

Pascal.Pandosy@co.snohomish.wa.us

Pre-Inspection Form
Page 2 of 2

CENWS-END-G
Seattle District, Corps of Engineers

Routine Inspection

LEVEE INSPECTION REPORT
Appendix D: Inspection Rating Checklist

FOR OFFICIAL USE ONLY

General Items for All Flood Damage Reduction Segments / Systems
For use during all inspections of all Flood Damage Reduction Segments / Systems
Rated Item
1. Operations and
Maintenance
Manuals

Rating

A

2. Emergency
Supplies and
Equipment
(A or M only)

A

3. Flood
Preparedness and
Training
(A or M only)

A

Rating Guidelines
A

Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are
present.

M

Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals
prior to next scheduled inspection.

U

Sponsor has not obtained lost or missing manuals identified during previous inspection.

A

The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which
will adequately supply all needs for the initial days of a flood fight. Sponsor determines
required quantity of supplies after consulting with inspector.

M

The sponsor does not maintain an adequate supply of flood fighting materials as part of their
preparedness activities.

A

Sponsor has a written system-specific flood response plan and a solid understanding of how to
operate, maintain, and staff the FDR system during a flood. Sponsor maintains a list of
emergency contact information for appropriate personnel and other emergency response
agencies.

M

Location/Remarks/Recommendations
Snohomish County has a copy of the Operations and
Maintenance (O&M) Manual. The manual was last updated
November 1969.

The sponsor has access to emergency supplies and
equipment, including sand bags for use in flood fight
operations.

Snohomish County has a Comprehensive Emergency
Management Plan (CEMP) that was last updated in 2014.
The county does not have a levee-specific evacuation plan.
Evacuation procedures are generally the responsibility of the
Incident Commander when the EOC is activated. According
The sponsor maintains a good working knowledge of flood response activities, but
documentation of system-specific emergency procedures and emergency contact personnel is to previous USACE reports, the county maintains flood
response plans that are event/phase specific and conducts a
insufficient or out of date.
flood response meeting annually. Snohomish County
engages the community with annual flood awareness
pamphlets.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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General Items for All Flood Damage Reduction
Segments / Systems
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
1. Unwanted
Vegetation
Growth1

Rating

U

Rating Guidelines
A

M
U

2. Sod Cover

A

A
M

U

Location/Remarks/Recommendations

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for
vegetation that is properly contained and/or situated on overbuilt sections, such that the
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been
recently mowed. The vegetation-free zone extends 15 feet from both the landside and
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't
extend to the described limits, then the vegetation-free zone must be maintained to the
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance.

STRT_2020_a_0002: Station_1 22+00: Station_2 24+00:
Large trees at the landward toe.: USACE recommends
managing vegetation in accordance with EP 1110-2-18. (U)
STRT_2020_a_0004: Station_1 24+00: Station_2 16+00:
Large trees and brush along riverward toe. Largest trees are
36-inches in diameter.: USACE recommends managing
vegetation in accordance with EP 1110-2-18. (U)
STRT_2020_a_0008: Station_1 11+50: Station_2 14+00:
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present
Vegetation in riprap is getting thick and overgrown, and is
within the zones described above. This vegetation must be removed but does not currently
beginning to obscure the slope. Toe rock could be seen from
threaten the operation or integrity of the levee.
the river's edge, and appears to be intact.: USACE
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is recommends managing vegetation in accordance with EP
present within the zones described above and must to be removed to reestablish or ascertain
1110-2-18. (M)
levee integrity.
STRT_2020_a_0016: Station_1 1+00: Thick growth of Knot
Weed is covering riverward slope. Previous inspections
noted that homeowner is working with organizations who
specialize in eradication.: County should work with
landowner to remove invasive knotweed from the levee
prism. (U)
There is good coverage of sod over the levee.

Sod cover is the primary erosion protection from station
14+00 to station 27+00. There is healthy sod growth during
Approximately 25% of the sod cover is missing or damaged over a significant portion or over the 2020 inspection.
significant portions of the levee embankment. This may be the result of over-grazing or
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning
during inappropriate seasons.
Over 50% of the sod cover is missing or damaged over a significant portion or portions of the
levee embankment.

N/A Surface protection is provided by other means.
3. Encroachments

M

A

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present within the easement area. Encroachments have been previously reviewed by the
Corps, and it was determined that they do not diminish proper functioning of the levee.

M

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions
present, or inappropriate activities noted that should be corrected but will not inhibit
operations and maintenance or emergency operations. Encroachments have not been
reviewed by the Corps.

U

Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations
and maintenance, emergency operations, or negatively impact the integrity of the levee.

STRT_2020_a_0001: Station_1 26+00: Yellow county gate
locked with PIN. Unlock code is 3001.: None (A)
STRT_2020_a_0003: Station_1 24+00: Container filled with
old farming equipment, lumber, and various debris.: Work
with property owner to relocate items at least 15 feet from
the landward toe to allow for vegetation maintenance and
inspection of the slope. (M)
STRT_2020_a_0005: Station_1 23+00: Two piles of timbers
within 15 feet of toe.: Work with property owner to relocate
items at least 15 feet from the landward toe to allow for
vegetation maintenance and inspection of the slope. (M)
STRT_2020_a_0007: Station_1 5+00: Station_2 20+00:
Wire fence along landward slope and toe. Can be removed

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Rating Guidelines

Location/Remarks/Recommendations
if needed during a floodfight or repair operation. Item is
impacting mowing/brushing of slope.: Work with property
owner to move fence to landward toe to allow mowing and
inspection of slope. (M)
STRT_2020_a_0009: Station_1 9+00: Gated fence.: Work
with property owner to move fence to landward toe to allow
mowing and inspection of slope. (M)

4. Closure Structures
(Stop Log,
Earthen Closures,
Gates, or Sandbag
Closures)
(A or U only)

NA

A

Closure structure in good repair. Placing equipment, stoplogs, and other materials are readily No closure structures are incorporated into this levee system.
available at all times. Components are clearly marked and installation instructions/
procedures readily available. Trial erections have been accomplished in accordance with the
O&M Manual.

U

Any of the following issues is cause for this rating: Closure structure in poor condition. Parts
missing or corroded. Placing equipment may not be available within the anticipated warning
time. The storage vaults cannot be opened during the time of inspection. Components of
closure are not clearly marked and installation instructions/ procedures are not readily
available. Trial erections have not been accomplished in accordance with the O&M Manual.

N/A There are no closure structures along this component of the FDR segment / system.
5. Slope Stability

6. Erosion/ Bank
Caving

A

M

A

No slides, sloughs, tension cracking, slope depressions, or bulges are present.

M

Minor slope stability problems that do not pose an immediate threat to the levee embankment.

U

Major slope stability problems (ex. deep seated sliding) identified that must be repaired to
reestablish the integrity of the levee embankment.

A

No erosion or bank caving is observed on the landward or riverward sides of the levee that
might endanger its stability.

M

There are areas where minor erosion is occurring or has occurred on or near the levee
embankment, but levee integrity is not threatened.

U

Erosion or caving is occurring or has occurred that threatens the stability and integrity of the
levee. The erosion or caving has progressed into the levee section or into the extended
footprint of the levee foundation and has compromised the levee foundation stability.

No slope stability issues were noted during the 2020
inspection.

STRT_2020_a_0011: Station_1 5+40: Minor scour and
erosion observed along upper bank in previous inspections.
Thick grass made it difficult to inspect in 2020.: Continue to
monitor erosion following routine brushing (M)
STRT_2020_a_0012: Station_1 4+00: Erosion near crest of
the riverside slope observed in 2019. Was not observed in
2020, however thick grasses may be obstructing damage.:
Continue to monitor erosion following routine brushing. (M)
STRT_2020_a_0014: Station_1 2+00: Some minor
displacement of the riprap bulb that was added during 2012
repair. Toe rock looks intact in 2020.: Monitor for further
losses, especially at the toe. (M)
STRT_2020_a_0015: Station_1 0+00: Station_2 2+00:
Over-steepened slope. Possible displaced riprap and
exposed embankment material. Brush is obscuring
inspection of potential damage of slope.: Monitor slope and
remove vegetation to allow inspection. (M)

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction

FOR OFFICIAL USE ONLY

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report
Startup Authorized Training (STRT)

Levee Embankments
Page 2 of 5

Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item
7. Settlement2

8. Depressions/
Rutting

9. Cracking

10. Animal Control

11. Culverts/
Discharge Pipes3
(This item
includes both
concrete and
corrugated metal
pipes.)

Rating

A

A

A

A

NA

Rating Guidelines

Location/Remarks/Recommendations

A

No observed depressions in crown. Records exist and indicate no unexplained historical
changes.

M

Minor irregularities that do not threaten integrity of levee. Records are incomplete or
inclusive.

U

Obvious variations in elevation over significant reaches. No records exist or records indicate
that design elevation is compromised.

A

There are scattered, shallow ruts, pot holes, or other depressions on the levee that are
unrelated to levee settlement. The levee crown, embankments, and access road crowns are
well established and drain properly without any ponded water.

M

There are some infrequent minor depressions less than 6 inches deep in the levee crown,
embankment, or access roads that will pond water.

U

There are depressions greater than 6 inches deep that will pond water.

A

Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the
crack. No cracks extend continuously through the levee crest.

M

Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along
the crack. No cracks extend continuously through the levee crest. Longitudinal cracks are no
longer than the height of the levee.

U

Cracks exceed 6 inches in depth. Longitudinal cracks are longer than the height of the levee
and/or exhibit vertical movement along the crack. Transverse cracks extend through the entire
levee width.

A

Continuous animal burrow control program in place that includes the elimination of active
burrowing and the filling in of existing burrows.

M

The existing animal burrow control program needs to be improved. Several burrows are
present which may lead to seepage or slope stability problems, and they require immediate
attention.

U

Animal burrow control program is not effective or is nonexistent. Significant maintenance is
required to fill existing burrows, and the levee will not provide reliable flood protection until
this maintenance is complete.

A

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in
No culverts are incorporated into this levee system.
significant water leakage. The pipe shape is still essentially circular. All joints appear to be
closed and the soil tight. Corrugated metal pipes, if present, are in good condition with 100%
of the original coating still in place (either asphalt or galvanizing) or have been relined with
appropriate material, which is still in good condition. Condition of pipes has been verified
using television camera video taping or visual inspection methods within the past five years,
and the report for every pipe is available for review by the inspector.

No settlement noted during the 2020 inspection.

No depressions or rutting noted during the 2020 inspection.

No cracking was noted during the 2020 inspection.

No animal burrows were noted during the 2020 inspection.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

Rating Guidelines
M

There are a small number of corrosion pinholes or cracks that could leak water and need to be
repaired, but the entire length of pipe is still structurally sound and is not in danger of
collapsing. Pipe shape may be ovalized in some locations but does not appear to be
approaching a curvature reversal. A limited number of joints may have opened and soil loss
may be beginning. Any open joints should be repaired prior to the next inspection.
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no
areas with total section loss. Condition of pipes has been verified using television camera
video taping or visual inspection methods within the past five years, and the report for every
pipe is available for review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as
already begun to collapse. Corrugated metal pipes have suffered 100% section loss in the
invert. HOWEVER: Even if pipes appear to be in good condition, as judged by an external
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not
been verified using television camera video taping or visual inspection methods within the
past five years, and reports for all pipes are not available for review by the inspector.

Location/Remarks/Recommendations

N/A There are no discharge pipes/ culverts.
12. Riprap
Revetments &
Bank Protection

A

A

No riprap displacement or stone degradation that could pose an immediate threat to the
integrity of channel bank. Riprap intact with no woody vegetation present.

M

Minor riprap displacement or stone degradation that could pose an immediate threat to the
integrity of the channel bank. Unwanted vegetation must be cleared or sprayed with an
appropriate herbicide.

U

Significant riprap displacement, exposure of bedding, or stone degradation observed. Scour
activity is undercutting banks, eroding embankments, or impairing channel flows by causing
turbulence or shoaling. Rock protection is hidden by dense brush, trees, or grasses.

STRT_2020_a_0010: Station_1 7+00: Local landowner
mentioned possible settlement of riprap beneath the thick
brush.: After completion of routine brushing, monitor riprap
for any signs of displacement and repair as necessary. (A)

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in
another section.
13. Revetments other
than Riprap

NA

A

Existing revetment protection is properly maintained, undamaged, and clearly visible.

M

Minor revetment displacement or deterioration that does not pose an immediate threat to the
integrity of the levee. Unwanted vegetation must be cleared or sprayed with an appropriate
herbicide.

U

Significant revetment displacement, deterioration, or exposure of bedding observed. Scour
activity is undercutting banks, eroding embankments, or impairing channel flows by causing
turbulence or shoaling. Revetment protection is hidden by dense brush and trees.

N/A

There are no revetments incorporated into this levee system.

There are no such revetments protecting this feature of the segment / system.

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction
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Levee Embankments

For use during Initial and Continuing Eligibility Inspections of levee segments / systems
Rated Item

Rating

14. Underseepage
Relief Wells/ Toe
Drainage Systems

NA

15. Seepage

A

Rating Guidelines
A

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment /
system stability during high water functioned properly during the last flood event and no
sediment is observed in horizontal system (if applicable). Nothing is observed which would
indicate that the drainage systems won't function properly during the next flood, and
maintenance records indicate regular cleaning. Wells have been pumped tested within the
past 5 years and documentation is provided.

M

Toe drainage systems or pressure relief wells are damaged and may become clogged if they
are not repaired. Maintenance records are incomplete or indicate irregular cleaning and pump
testing.

U

Toe drainage systems or pressure relief wells necessary for maintaining FDR segment /
system stability during flood events have fallen into disrepair or have become clogged. No
maintenance records. No documentation of the required pump testing.

N/A

There are no relief wells/ toe drainage systems along this component of the FDR segment /
system.

A

No evidence or history of unrepaired seepage, saturated areas, or boils.

M

Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the
landside toe but not on the landward slope of levee. No evidence of soil transport.

U

Evidence or history of active seepage, extensive saturated areas, or boils.

Location/Remarks/Recommendations
There are no relief wells or toe drains incorporated into this
levee system.

No sign of seepage was noted in 2020, however the river
level was below the landward toe elevation at the time of
inspection.

If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.
Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level. This decision should be made
in conjunction with the District Safety Office, as pipes may be considered confined spaces. This decision should consider the age of the pipe, the diameter of the pipe, the apparent
condition of the pipe, and the length of the pipe. If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the
condition of the entire pipe, including all joints, can later be assessed. Additionally, the video record provides a baseline to which future inspections can be compared.
1
2

Key: A = Acceptable. M = Minimally Acceptable; Maintenance is required. U = Unacceptable. N/A = Not Applicable. FDR = Flood Damage Reduction

FOR OFFICIAL USE ONLY

US Army Corps
of Engineers®

Flood Damage Reduction Segment / System
Inspection Report
Startup Authorized Training (STRT)

Levee Embankments
Page 5 of 5

CENWS-END-G
Seattle District, Corps of Engineers

Routine Inspection

LEVEE INSPECTION REPORT
Appendix E: Rehabilitation Program Eligibility Determination
Worksheet

FOR OFFICIAL USE ONLY

Levee Name: Startup Authorized Primary

Subset of Inspection Items for Rehabilitation Program Eligibility Determination
In order to be eligible, all of the following items must be rated A, M, N/A or Yes.

Note: Item numbers listed below refer to their placement in the Inspection Checklist
Rehabilitation Program Eligibility Determination
Yes
Public sponsor provided maintenance information per the Public Sponsor PreInspection Form.
No
Yes
Non-federal levee system meets Initial Eligibility criteria.
No
N/A
If either of the above items is marked “No” the levee system is not eligible.
Rating Rated Item
Levee Embankments
A
M
3. Encroachments
U
A
4. Closure Structures (Stop Log, Earthen Closures, Gates, or Sandbag
U
Closures)
N/A
A
M
5. Slope Stability
U
A
M
6. Erosion/ Bank Caving
U
A
M
10. Animal Control
U
A
M
11. Culverts/Discharge Pipes (This item includes both concrete and corrugated
U
metal pipes.)
N/A
A
M
14. Underseepage Relief Wells/Toe Drainage Systems
U
N/A
Floodwalls
A
M
2. Encroachments
U
A
U
3. Closure Structures (Stop Log Closures and Gates)
N/A
A
M
5. Tilting, Sliding, or Settlement of Concrete Structures
U
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A
M
6. Foundation of Concrete Structures
U
A
M
8. Underseepage Relief Wells/Toe Drainage Systems
U
N/A
Interior Drainage System
A
M
9. Culverts/Discharge Pipes
U
N/A
A
M
10. Sluice/Slide Gates
U
N/A
A
M
11. Flap Gates/Flap Valves/Pinch Valves
U
N/A
Pump Stations
A
M
17. Intake and Discharge Pipelines
U
A
M
18. Sluice/Slide Gates
U
N/A
A
M
19. Flap Gates/Flap Valves/Pinch Valves
U
N/A
Rehabilitation Program Status
System meets all interim eligibility criteria, including having received a
Active
rating of A, M, N/A or Yes for all subset items and is therefore eligible for
rehabilitation assistance.
Inactive

System does not meet interim eligibility requirements.

Comments:

Based on these ratings, the levee will remain Active in the PL 84-99
Rehabilitation Program.
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