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Chapter 1 Introduction
The US Army Corps of Engineers (USACE) Public Law (PL) 84‐99 Rehabilitation and Inspection Program
provides assistance to levee sponsors when levees eligible in the program are damaged during flood
events. The USACE will design and implement projects to rehabilitate damaged levees and provide 80%
of the funding required, with the local sponsors providing the other 20%. Routine inspections are
conducted by the USACE to ensure levees active in the program are being maintained in accordance
with their standards. If a levee segment is rated “Unacceptable” based on the inspection, the segment is
typically no longer eligible for rehabilitation assistance. Local sponsors have two years to address
deficiencies affecting eligibility for levees rated “Minimally Acceptable”, or the levee may be rated
“Unacceptable” during the next inspection and become ineligible in the program.
The system of levees along the Nooksack River in Whatcom County includes 33 levee segments, all of
which are non‐federal levees, within 14 levee systems in the USACE’s PL 84‐99 Program. In 2010, the
USACE conducted a comprehensive set of routine inspections of the levees, and all but six of the levee
segments were rated “Minimally Acceptable” or “Unacceptable”. In accordance with the USACE’s Policy
for Development and Implementation of System‐Wide Improvement Frameworks (USACE, 2011), the
Whatcom County Flood Control Zone District (WCFCZD) submitted a Letter of Intent on February 14,
2013 to develop a System‐Wide Improvement Framework (SWIF) for the Nooksack levee systems. The
Nooksack River SWIF is intended to address the deficiencies identified in the inspection process in a
prioritized approach to address risk and integrate environmental considerations necessary to comply
with the Endangered Species Act (ESA) and respect Tribal treaty rights. The SWIF provides a mechanism
for the levees to remain eligible for rehabilitation assistance while the deficiencies are prioritized and
addressed systematically through development and implementation of the SWIF.
Chapter 1 provides an overview of the SWIF planning process. The levee systems and levee segments
and the deficiencies affecting their eligibility in the PL 84‐99 program are described in Chapter 2; the
2015 Continuing Eligibility Inspections are summarized in Appendix B. The overall approach to
addressing levee deficiencies is presented in Chapter 3. Chapter 4 summarizes the implementation and
funding strategy for SWIF implementation.

1.1 SWIF Planning Process
In accordance with the USACE guidance, an Interagency Coordination Team (ICT) was established in
October of 2013 to guide development of the Nooksack River SWIF. The SWIF ICT includes
representatives from numerous agencies, tribes and special districts involved in river or resource
management within the Nooksack River basin. Participation at ICT meetings was inclusive and the
number of agencies represented increased as the planning process progressed. The SWIF ICT met six
times with the primary purposes of developing a common understanding of issues affecting river
management; developing a goal for the SWIF; and reviewing and supporting the overall approach to
addressing deficiencies, the proposed capital improvement plan, and the resulting SWIF plan.
The goal established by the SWIF ICT for the Nooksack River SWIF is:

1|Page

To develop a maintenance and improvement plan for Whatcom County levees that:
 Is consistent with the USACE’s PL 84‐99 Program
 Provides for a net gain in fish habitat
 Reduces risk of flood damage
After establishing the goal for the SWIF, members from the SWIF ICT populated several technical teams
to work on specific areas. Five Reach Teams were established, four for the reaches along the Nooksack
River mainstem, and one for Glacier Creek. The Nooksack River reaches correspond to the reach
designations established during the Lower Nooksack River Comprehensive Flood Hazard Management
Planning (CFHMP) process (see Figure 1.1). The reach designations used for the Reach Teams along the
Lower Nooksack River are:





Reach 1: Interstate 5 in Ferndale to Bellingham Bay
Reach 2: Guide‐Meridian (SR 539) to Interstate 5
Reach 3: Everson Main Street (SR 544) to Guide‐Meridian (SR 539)
Reach 4: Confluence of the North and South Forks to Everson Main Street (SR 544)

A Vegetation and Habitat Team was also established to develop a vegetation management plan for the
entire Nooksack River levee system and to develop guidance for the reach teams to identify habitat
opportunities for future integrated river planning. The vegetation management plan is intended to
balance the uncertainties associated with vegetation on levees with the habitat needs of fish. The
resulting plan is not consistent with the USACE national standards for levee vegetation (USACE 2014a),
which includes grass cover over the entire levee prism. The WCFCZD will not pursue a variance to the
vegetation standards, so future levee inspections will likely still result in deficiencies related to
vegetation.
The SWIF planning process is the first step towards integrating salmon recovery needs into floodplain
management planning, consistent with commitments made in the Chinook Recovery Plan Appendix B
Early Action Item #3 (see Appendix A). Early on, the ICT recognized the need for more comprehensive
floodplain planning beyond the levee system. The opportunities for significant habitat improvements
are limited when the planning process is constrained to the levee system. The Lower Nooksack CFHMP
was adopted in 1999 and the planning process used to develop it was focused on flood hazard reduction
with little integration of habitat considerations. The CFHMP was drafted prior to the Puget Sound
chinook, bull trout and steelhead listings under the Endangered Species Act. Whatcom County has
recognized the need to update the CFHMP for several years and has committed to transition from the
SWIF to an integrated planning process to update the CFHMP once the SWIF is complete. Integrated
planning processes were underway in Reach 1 and planned in upper Reach 4. The SWIF process was able
to align with these efforts and begin the integrated planning work that will be completed in the CFHMP
update.
The following organizations participated on the SWIF ICT, including the technical teams:


City of Everson
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City of Ferndale
City of Lynden
Diking District #1 (DD#1)
Diking District #2 (DD#2)
Diking District #3 (DD#3)
Diking District #4 (DD#4)
Lummi Nation
Lynden/Everson (LE) Subzone Advisory Committee
National Marine Fisheries Service (NMFS)
Nooksack Indian Tribe
Sumas/Nooksack/Everson (SNE) Subzone Advisory Committee
US Army Corps of Engineers (USACE)
US Fish and Wildlife (USFW)
Washington Department of Ecology (DOE)
Washington Department of Fish and Wildlife (WDFW)
Washington Department of Transportation (WSDOT)
Whatcom Conservation District (WCD)
Whatcom County Flood Control Zone District (WCFCZD) Advisory Committee
Whatcom County Planning and Development Services (WCPDS)
Whatcom County Public Utility District No. 1 (PUD)
Whatcom County River and Flood (WCRF)
Whatcom County Parks

Over the course of the planning process, the SWIF ICT and the various technical teams held 20 meetings
to develop and review the SWIF plan.

1.2 SWIF Plan Adaptive Management
The USACE conducted the initial set of levee inspections that prompted initiation of the SWIF in 2010.
During the SWIF planning process, the USACE inspected the levees two more times, in 2013 and 2015.
With each round of inspections, new deficiencies were identified and some deficiencies were rated
differently. Over a half dozen flood events also occurred during the three year SWIF planning process,
resulting in new damages to portions of the flood infrastructure within and outside of the PL 84‐99 levee
systems.
The SWIF plan presented here addresses the current list of deficiencies resulting from the 2015 levee
inspections, focusing on actions with the greatest risk‐reduction potential first. The SWIF ICT recognized
that throughout the SWIF implementation timeframe, additional levee inspections and floods will occur,
requiring adaption of the capital project list and implementation schedule to address new deficiencies
and new repair projects. The ICT will review the plan biennially to incorporate new projects and adjust
the implementation schedule accordingly. Similar to the process used to develop the SWIF, revisions to
the project list and implementation schedule will be proposed by County staff, reviewed by the SWIF ICT
in an advisory capacity and ultimately approved by the WCFCZD Board of Supervisors.
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1.3 Nooksack River Aquatic Resources
The Nooksack River supports two spring chinook salmon populations, two native steelhead populations,
chum salmon, coho salmon, pink salmon, riverine sockeye salmon, and anadromous bull trout and
cutthroat trout. The chinook, steelhead and bull trout are federally threatened species under the
Endangered Species Act, and both chinook populations are essential to delisting Puget Sound chinook.
These species support Treaty protected fisheries consistent with the Treaty of Point Elliot (1859),
including local Nooksack Tribe and Lummi Nation fishers for commercial, ceremonial and subsistence
harvest. They also support non‐Treaty recreational and commercial fisheries.
An assessment of riparian conditions, based on aerial photo interpretation found that riparian habitat
functions were severely degraded along the mainstem Nooksack River (Duck Creek Associates 2001, Coe
2001). No riparian areas with high wood recruitment potential were found along the mainstem channel.
In reaches 1‐3 76‐88% of the riparian area has a low large woody debris recruitment potential. Sixty
percent of the area with a moderate recruitment potential occurred in Reach 4. Large woody debris is
critical to forming and maintaining high quality salmon habitats. Likewise, the mainstem Nooksack
riparian area was characterized by predominantly high hazard for stream shading (77%), with only 3%
above target shade levels. Addressing these impacts through the SWIF is critical to recovering habitat for
salmonids.
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Figure 1.1: Nooksack River Levee Systems

Chapter 2 System Identification and Description
The levee systems covered under this SWIF include 12 systems along the lower Nooksack River flowing
between the town of Deming and Bellingham Bay, and two levee systems along Glacier Creek, a
tributary to the North Fork of the Nooksack River (see Figure 1.1). The WCFCZD is the local sponsor for
the PL 84‐99 Program for 30 of the 33 segments that comprise the 14 levee systems. The other three
levees are sponsored by the City of Ferndale, the City of Everson, and Diking District #2.
Most of the levees sponsored by the WCFCZD lie within a diking district or subzone of the WCFCZD.
Diking districts are separate governmental entities with elected commissioners that have the ability to
assess properties within their boundaries to generate revenue for levee construction, repair and
maintenance. Subzones are sub‐districts within the County‐wide flood control zone district that
generate revenue for flood control purposes within their boundaries; like the County‐wide WCFCZD, the
Whatcom County Council and Executive make up the Board of Supervisors (BOS) for the subzones. The
BOS has established Advisory Committees for each of the subzones to provide local input on subzone
matters, but the BOS has the decision‐making authority for the sub‐districts. The WCFCZD works with
each of the four diking districts and two subzones to manage the levee systems within their respective
district boundaries. Typically these local special districts are responsible for routine maintenance of the
levees and provide a financial contribution towards (co‐sponsor) levee rehabilitation projects.
The Nooksack River flows through a broad glacially‐formed valley, most of which is used for agricultural
purposes today. Dairies are the predominant agricultural use, with increasing acreages going into seed
potato, raspberry and blueberry production. In addition to agricultural lands, the levee system also
provides flood protection to the developed areas within the Cities of Ferndale, Lynden, and Everson. The
system of levees along the Nooksack River has evolved over several decades. Within the agricultural
areas, the levee system is intended to provide river flood protection during the growing season. Winter
flood flows cannot be contained within the river channel and the levee system includes segments that
are designed to overtop to allow floodwaters to access the floodplain in predictable locations without
causing levee failures. The level of protection provided by the levee system varies along its length;
overtopping occurs at close to a 5‐year flood in many of the designed overflow locations, while 100‐year
level of protection is provided in locations where significant infrastructure lies behind the levee.
Table 2.0 summarizes all of the levee systems and segments, along with the ratings from the most
recent inspections. A brief description follows of each of the levee systems and the levee segments that
comprise them and the districts involved in their management. The levee descriptions are presented
from upstream to downstream for each bank within each of the designated reaches of the river.
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TABLE 2.0: Nooksack River Levee Systems and Segments

NLD System Name

NLD System
ID

Levee Segment Name

1

Ferndale

2
3

Ferndale/Nooksack Delta

7

Hovander Park

5505000131

5504000312

Unacceptable

7/28/2015

Rayhorst

5504000234

Acceptable

7/28/2015

Rainbow Slough

5504000232

Minimally acceptable

7/28/2015

Red (Lummi) River

5504000235

Unacceptable

7/28/2015

5504000125

Minimally acceptable

7/27/2015

Lynden

5504000166

Unacceptable

7/17/2015

River Road
Bertrand Creek Left
Bank
Bertrand Creek Right
Bank

5504000246

Unacceptable

7/17/2015

5504000042

Minimally acceptable

7/27/2015

5504000043

Unacceptable

7/27/2015
7/27/2015

8
Lynden/ River Road / Bertrand
Creek LB

5505000040

11

Bertrand Creek Right Bank

5505000041

12

Deboer

5505000070

9
10

7/28/2015

Sigurdson

5
5505000095

Unacceptable

Water Treatment Plant
5505000095

Red River

Current Levee Rating
Minimally acceptable

Date of Last
Routine
Inspection
7/28/2015

5504000098
5504000317

4
6

NLD Levee
Segment ID

Hovander Park

Deboer

5504000073

Acceptable

13

Vanderpol

5504000299

Minimally acceptable

9/18/2015

14

Ritter Road

5504000243

Minimally acceptable

9/18/2015

15
16

Dike District 3 (Nooksack)

5505000034

17

Strickland

5504000280

Minimally acceptable

9/18/2015

Neevel

5504000191

Minimally acceptable

9/18/2015

Devries

5504000076

Unacceptable

9/18/2015

5504000036

Minimally acceptable

9/18/2015

18

Appel

19

Notter

5504000196

Minimally acceptable

7/16/2015

Timon

5504000284

Minimally acceptable

7/16/2015
7/16/2015

20
21

Lower‐Upper Hampton /
TimonRd / NotterRd

5505000109

Upper Hampton

5504000113

Unacceptable

22

Lower Hampton

5504000112

Unacceptable

7/17/2015

23

Abbott

5504000030

Minimally acceptable

7/16/2015

Hannegan

5504000115

Minimally acceptable

7/16/2015

5504000221

Minimally acceptable

7/16/2015

Bylsma

5504000054

Minimally acceptable

7/16/2015

Everson

5504000096
5504000293

Acceptable

7/30/2016

Minimally acceptable

7/16/2015

24
25

Abbott / Blysma / Polinder /
Hannegan

5505000028

26
27

Polinder

Everson
Twin View

5505000093
5505000290

Twin View
Deming

5504000074

Unacceptable

5/12/2015

Deming / Sande‐Williams /Lee

5505000071

Sande‐Williams

5504000257

Minimally acceptable

5/12/2015

Lee

5/12/2015

Mt. Baker Rim

5505000183

Mt. Baker Rim

5504000156
5504000186

Acceptable

32

Acceptable

7/27/2015

33

Glacier Creek

5505000102

Glacier Creek

5504000105

Unacceptable

7/27/2015

28
29
30
31

2.1 Reach 1: Ferndale to Bellingham Bay
The levee segments within the Reach 1 levee systems are shown in Figure 2.1. Locations of relatively
frequent levee and bank overtopping and overflow corridors within the Reach 1 floodplain are shown in
Figure 2.2. Failure or overtopping of any section of the levee will result in inundation of areas of the
floodplain in the immediate vicinity and downstream. This is true for the other reaches that are
described in the following sections as well.
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Figure 2.1: Reach 1 Levees
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Figure 2.2: Areas of Frequent Overtopping and Overflow Corridors within Reach 1
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2.1.1 Ferndale/Nooksack Delta Levee System
The Ferndale/Nooksack Delta levee system is located on the right bank of the Nooksack River between
Main Street in the City of Ferndale and Marine Drive near the river’s delta. The system is 5.4 miles long
and includes five levee segments, summarized in Table 2.1.

Levee Segment Name
Ferndale
Ferndale Water
Treatment Plant
Sigurdson
Rayhorst
Rainbow Slough

TABLE 2.1: Ferndale/Nooksack Delta Levee System
(NLD System ID 5505000095)
NLD Levee Segment
ID
Levee Length (miles) Sponsor / Co‐Sponsor
5504000098
0.62
City of Ferndale
5504000317

0.68

WCFCZD / DD#1

5504000312
5504000234
5504000232

1.31
1.89
0.93

WCFCZD / DD#1
WCFCZD / DD#1
WCFCZD / DD#1

The Ferndale Levee is located within and sponsored by the City of Ferndale. The levee protects urban
residential and commercial development, Ferndale’s wastewater treatment plant, and two water
treatment plants, one operated by the City and one by Whatcom County Public Utility District #1.
Historic structures within Pioneer Park and sports fields within Phillips 66 Sports Complex are also
located behind the levee. The levee is high enough to prevent overtopping during a 100‐year flood event
along its length, but stops short of and does not tie into the downstream levee segment, the Ferndale
Water Treatment Plant Levee. The City of Ferndale has placed and maintains a row of super sacks to fill
the gap in protection between the two levees. Without the super sacks overtopping would occur during
floods as frequent as a 10‐year event. The levee lies riverward of and adjacent to Ferndale Road and the
prism is narrow in width with steep side slopes due to the limited space available between the road and
the river. Vegetation growth is limited to sod, but it is often sparse with little root strength to provide
protection from erosion and sloughing. Little to no riparian vegetation exists along the levee. Two small
culverts that provide interior drainage penetrate the levee prism. Deficiencies identified during the 2015
USACE inspection that require correction to maintain the levee’s eligibility include scour at the base of
the USGS gaging station and the presence of animal burrows.
The remaining levees within this system are within Diking District #1. The Ferndale Water Treatment
Plant Levee ties into the row of super sacks at the downstream end of the Ferndale Levee. This levee
also lies immediately adjacent to Ferndale Road and the City’s wastewater treatment plant is located
behind the upstream end of the levee. The remainder of the levee protects agricultural lands and
farmsteads, several major arterials and the Lummi Reservation. The levee is high enough along much of
its length to prevent overtopping during a 100‐year event, although approximately 900 feet of the levee
at the downstream end does not meet the USACE’s standards for crest width and side slopes. One 12‐
inch culvert provides interior drainage through the levee prism and has not been videotaped. These
deficiencies need to be corrected to maintain PL 84‐99 Program eligibility. Riparian cover is present
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along the length of the levee, though the width of the corridor is quite narrow along the downstream
portion.
A capital improvement project to reconstruct the Ferndale and Ferndale Water Treatment Plant Levees
under Ferndale Road is proposed to address many of the deficiencies within these two levee segments
and to improve the riparian corridor along the levees. The erosion near the USGS gaging station is
upstream of this project and appears to be the result of local scour around some old piers. Small
portions of the bank are unvegetated; these areas will be revegetated with native species to slow
velocities adjacent to the bank and promote siltation. The site will also be monitoring during and after
flood events.
The Sigurdson Levee ties into the Ferndale Water Treatment Plant Levee and runs downstream to Slater
Road, a major arterial providing access to the Lummi Reservation and the Cherry Point Heavy Impact
Industrial Zone, which includes the Phillips 66 oil refinery and ALCOA‐Intalco aluminum smelter. The
levee provides flood protection to the Lummi Reservation, Slater Road and Haxton Way (the access
route to the Lummi Island Ferry), rural residential areas and approximately 4500 acres of agricultural
lands and associated farmsteads. Most of the levee
crest lies above the 100‐year flood elevation except
for two areas that would overtop during 25 to 50‐
year floods. The only deficiency affecting this levee’s
eligibility is associated with an approximately 300‐
foot long culvert that runs from the Nooksack River
bank under the levee to the head of the Lummi (Red)
River. The Lummi River is a former distributary
channel within the Nooksack delta. In the 1920’s and
1930’s the Lummi River was partially disconnected
from the Nooksack when a dam with a small pipe
running through it was constructed across the
upstream end of the channel. The dam washed out
Photo 1: Culvert outlet to Lummi River
and was reconstructed several times over the next
few decades (Deardorff, 1992). The current structure consists of a levee setback over 400 feet from the
river, with a 48‐inch culvert running from the riverbank under the levee and discharging the head of the
Lummi River channel. The culvert has not been videotaped and in 2014, a sinkhole developed over the
pipe between the river and the levee. Diking District #1 has repaired a similar sinkhole in the past by
filling it with rock and soil. The new sinkhole was filled with super sacks full of sand in 2015 as an interim
measure to address this deficiency until a more comprehensive analysis of the system can be conducted.
Both repair and abandonment of the culvert were considered but potential permanent loss of juvenile
salmon access to Lummi Bay rearing habitats, and water quality impairments that have the potential to
impact the Lummi Nation’s commercial shellfish beds at the mouth of the Lummi River complicate
implementation of either of these solutions, unless improvements in water quality occur. This is
discussed in more detail in Section 3.2.5.
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The Rayhorst Levee runs adjacent to the river
from Slater Road downstream to Ferndale
Road and provides flood protection to the
Lummi Reservation, public roads and
agricultural lands. The upper half of the levee
is above the 100‐year flood level, but the
lower half of the levee overtops during floods
as frequent as a 10‐year flood. In 2009, a
sandbagging operation was conducted to
prevent flooding of Haxton Way, the access
route to the Lummi reservation and Lummi
Island Ferry dock. A narrow strip of riparian
vegetation is present along the length of the
levee. The Rayhorst Levee was rated
“Acceptable” during the 2015 inspection, so no capital projects are planned for this segment.

Photo 2: Rayhorst Road Levee

The Rainbow Slough Levee runs adjacent to Rainbow (Kwina) Slough from Ferndale Road to Marine
Drive. An approximately 1500 foot long section of Marine Drive was elevated in 2011, so the portion of
the levee that extended south of Marine Drive could be abandoned and the area could be restored. This
elevated roadway section is included as part of the levee segment. The levee protects the Lummi
Reservation, public roadways and agricultural areas. Much of the levee runs through a forested area
where Lummi Nation has recently undertaken habitat restoration efforts. Deficiencies affecting PL 84‐99
eligibility include encroachments (trailer and debris) and an uninspected culvert. The only visible part of
the culvert is the handle to a valve; both ends of the culvert are buried and no sign of flow through the
levee has been observed for at least a decade. Long‐term planning efforts in this reach may recommend
relocating the portion of the levee where the culvert is located so a capital project is not proposed to
address the culvert at this time.
2.1.2 Red River Levee System
The Red (Lummi) River levee system is located on the left bank of the Lummi River between Haxton Way
and the seawall that surrounds the Lummi Nation’s aquaculture pond. The system is 2.7 miles long and
includes one levee segment, summarized in Table 2.2.

Levee Segment Name
Red (Lummi) River

TABLE 2.2: Red River Levee System
(NLD System ID 5505000232)
NLD Levee Segment
ID
Levee Length (miles)
5504000235
2.67

Sponsor / Co‐Sponsor
WCFCZD / DD#1

The Red River Levee protects portions of the Lummi Reservation, including public roadways, but
relatively little development. Much of the area protected by the levee used to be in agriculture but has
been acquired by Lummi Nation for wetland and habitat restoration. When flooding of Haxton Way due
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to overtopping or failure of the Rayhorst Levee is deep enough that the road is closed, the Red River
Levee is used for emergency access to and from the Lummi Reservation. The levee is covered in sod with
riprap protection along most of its length. The riprap is missing at two locations along the levee face and
erosion is starting to cause sloughing of the levee prism. These areas need to be repaired for the levee
to remain eligible in the PL 84‐99 Program. A capital project is proposed to repair these areas.
2.1.3 Hovander Park Levee System
The Hovander Park levee system is located on the left bank of the river within the County’s Hovander
Park and extends downstream across property owned by WDFW. The system is 1.0 mile long and
includes one levee segment, summarized in Table 2.3.
TABLE 2.3: Hovander Park Levee System
(NLD System ID 5505000131)

Levee Segment Name
Hovander Park

NLD Levee Segment
ID
5504000125

Levee Length (miles)
0.97

Sponsor / Co‐Sponsor
WCFCZD / WC Parks

The Hovander Park Levee provides protection from frequent flooding to Slater Road, a major arterial,
and the community of Marietta located approximately two and a half miles downstream. The levee ties
into higher ground within the park, but both the high ground and portions of the levee overtop at a
frequency close to the 5‐year flood event. The levee is across the river from the Sigurdson Levee and is
designed to overtop to reduce the pressure on the right bank levee. Much of the levee has dense
vegetation on the riverward face which limited visual inspection of the levee. The USACE recommends
improving the upstream tie‐in to prevent floodwaters from getting behind the levee, but the CFHMP
calls for maintaining this area as an overflow. None of the identified deficiencies affect levee eligibility.

2.2 Reach 2: Guide‐Meridian to Ferndale
The levee segments within the Reach 2 levee systems are shown in Figure 2.3. Locations of relatively
frequent levee and bank overtopping and overflow corridors within the Reach 2 floodplain are shown in
Figure 2.4.
2.2.1 Lynden/River Road/Bertrand Creek Left Bank Levee System
The Lynden/River Road/Bertand Creek Left Bank levee system is located along the right bank of the river
and extends from Hannegan Road downstream across the Guide‐Meridian tying into the left bank levee
along Bertrand Creek, a tributary to the Nooksack. Portions of the levee system lie within the Lynden‐
Everson (LE) Subzone and DD#4. The system is 5.6 miles long and includes three levee segments,
summarized in Table 2.4.
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TABLE 2.4: Lynden/River Road/ Bertrand Creek Left Bank Levee System
(NLD System ID 5505000040)

Levee Segment Name
Lynden
River Road
Bertrand Creek Left Bank

NLD Levee Segment
ID
5504000166
5504000246
5504000042

Levee Length (miles)
2.62
1.96
0.98

Sponsor / Co‐Sponsor
WCFCZD / LE Subzone
WCFCZD / DD#4
WCFCZD / DD#4

The Lynden Levee is actually within Reach 3,
but is described here as it is the upstream
segment in this levee system. Portions of this
levee overtop during floods as frequent as a
5‐year event. One of these areas is near the
City of Lynden’s wastewater treatment plant,
which is located adjacent to the levee. The
remainder of the levee protects primarily
agricultural lands, and much of its length is
designed to provide protection against spring
flooding but overtop during larger magnitude
floods which typically occur outside of the
growing season. The riparian corridor along
Photo 3: Lynden Levee overtopping damage at culverts the levee ranges from a thin strip of
vegetation between the river and the levee
to buffers as wide as 300 feet. This vegetation provides habitat and also acts to filter woody debris from
exiting the river when the levee overtops and helps prevent damage to the levee caused when debris is
deposited on the prism causing local scour of the crest and backslope. Floodwaters that overtop the
Lynden Levee inundate agricultural lands before flowing through the north overflow bridge under the
Guide‐Meridian. Downstream of the Guide‐Meridian, the floodwaters flow into additional agricultural
areas protected by the rest of the levee system. Deficiencies affecting PL 84‐99 eligibility include
encroachments (concrete debris) and four culverts that have not been videotaped. Two of these culverts
are small and drain agricultural areas. Two 24” culverts located just downstream of Lynden’s treatment
plant are located in a narrow section of the levee and do not have flap gates; overtopping occurred
during the flood events in late 2015, causing some erosion to the levee side slopes. A capital
improvement project is proposed to address the deficiencies and reduce the risk to significant
infrastructure protected by the levee.

14 | P a g e

Figure 2.3: Reach 2 Levees
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Figure 2.4: Areas of Frequent Overtopping and Overflow Corridors within Reach 2
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The River Road Levee ties into the approach fill for the Guide‐Meridian bridge and runs adjacent to and
under River Road until it ties into high ground upstream of Fishtrap Creek, another tributary to the
Nooksack. Levees along Fishtrap Creek funnel the water across agricultural lands back towards the river
but at higher flows are overtopped, conveying water west to more agricultural land that is protected by
the left bank levee along Bertrand Creek. The downstream portion of the levee and the high ground that
it ties into overtop during floods near the 5‐year magnitude. Along most of its length, the levee is set
back from the river providing buffer widths of at least 50 feet. Deficiencies affecting levee eligibility
include minor encroachments, animal burrowing, and a small gap in the portion of the levee that
overtops frequently. Due to the frequency with which this levee overtops and the agricultural land use
the gap in the levee does not cause a large impact during floods. A capital project is proposed to fill in
the gap but is prioritized low due to the low risk associated with the deficiency.
The Bertrand Creek Left Bank Levee ties into high ground downstream of River Road and runs upstream
along Bertrand Creek. Both the Bertrand Creek levees (right bank and left bank) run perpendicular to
Nooksack River flows and are designed to protect against floods during the growing season but overtop
during larger floods that typically occur in winter. The levees were lowered and setback in 2006 to
reduce the frequency of levee failures. The landowners enrolled the areas between the levees in the
Conservation Reserve Enhancement Program (CREP) and woody debris has been installed along portions
of the creek. The USACE identified bank erosion at three sites along the Bertrand Creek Left Bank Levee.
One site (STA 44+00 to 45+00) was repaired in a 2015 rehabilitation project. Erosion at another site (STA
50+00) is affecting the levee prism and needs to be corrected for the levee to remain eligible. Erosion at
a third site (STA 40+00 to 41+00) is not affecting the levee prism and only requires monitoring. A capital
repair project is proposed to address both sites that were not repaired in 2015. The other deficiencies
affecting the levee’s eligibility are associated with three culverts, two 36”‐inch pipes that drain Duffner
Ditch into Bertrand Creek, and one 30”‐inch culvert on an agricultural watercourse. The culverts have
not been videotaped.
2.2.2 Bertrand Creek Right Bank Levee System
The Bertand Right Bank levee system is located along the right bank of Bertrand Creek and crosses the
Nooksack River floodplain, tying into high ground adjacent to the Nooksack River. The system is 1.0 mile
long and includes one levee segment, summarized in Table 2.5.
TABLE 2.5: Bertrand Creek Right Bank Levee System
(NLD System ID 5505000041)

Levee Segment Name
Bertrand Creek Right Bank

NLD Levee Segment
ID
5504000043

Levee Length (miles)
0.96

Sponsor / Co‐Sponsor
WCFCZD / DD#4

As described in the previous section, the Bertrand Creek Right Bank Levee is designed to overtop during
larger floods. The levee provides flood protection during the growing season to approximately 875 acres
of agricultural lands located in the right floodplain all the way downstream to the de Boer Levee system
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(next section). Only one developed property is
located in the floodplain in this overflow corridor
and it is sited on high ground that is above the
100‐year flood elevation, though the access road
to the property gets flooded relatively frequently.
Erosion and bank calving were identified at four
locations, one of which was repaired by the ACOE
during a 2015 rehabilitation project. A capital
project is proposed to address the three
remaining sites. A 42‐inch culvert provides
drainage for the fields behind the levee and needs
to be videotaped.
2.2.3 de Boer Levee System
The de Boer levee system is located along the
right bank of the Nooksack River at the
Photo 4: Installation of erosion fabric on Bertrand
downstream end of the overflow corridor that
Levee backslope
begins at the right bank of Bertrand Creek. The
system is 0.2 miles long and includes one levee segment, summarized in Table 2.6.
TABLE 2.6: de Boer Levee System
(NLD System ID 5505000070)

Levee Segment Name
de Boer

NLD Levee Segment
ID
5504000073

Levee Length (miles)
0.23

Sponsor / Co‐Sponsor
WCFCZD / DD#4

The de Boer Levee is a short segment that ties into high ground adjacent to the river at both ends. The
levee itself prevents overtopping during 10‐year floods but the high ground it ties into overtops more
frequently. In addition to agricultural lands, the levee also provides some flood protection to the road
that the PUD uses to access their water intake. The de Boer Levee has a narrow strip of riparian
vegetation along the river. The levee has been rated “Acceptable” during the last three inspections.
2.2.4 Diking District #3 Levee System
The Diking District #3 levee system is located along the left bank of the Nooksack River and starts
approximately one mile downstream of the Guide‐Meridian. The system is 5.0 miles long and includes
six levee segments, summarized in Table 2.7. Unlike the levee system across the river, the Diking District
#3 levee system is continuous, and protects over 1,000 acres of agricultural lands and associated
farmsteads. Much of the farm infrastructure behind this levee system is located on the valley edge and
is above the 100‐year flood level, except in the Ritter Road area.
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TABLE 2.7: Diking District #3 Levee System
(NLD System ID 5505000034)

Levee Segment Name
Vanderpol
Ritter Road
Strickland
Neevel
Devries
Appel

NLD Levee Segment
ID
5504000299
5504000243
5504000280
5504000191
5504000076
5504000036

Levee Length (miles)
1.33
0.59
1.15
1.32
0.2
0.38

Sponsor / Co‐Sponsor
WCFCZD / DD#3
WCFCZD / DD#3
WCFCZD / DD#3
WCFCZD / DD#3
WCFCZD / DD#3
WCFCZD / DD#3

The Vanderpol Levee ties into the valley wall at a location where the left floodplain naturally constricts,
approximately one mile downstream of the Guide‐Meridian. Floodwaters flowing through the south
overflow bridge at the Guide‐Meridian upstream of the tie‐in are deflected back into the river. A lower
section of levee designed for overtopping is located about a quarter mile downstream of the
constriction in the floodplain and relieves some of the pressure on the right bank levee caused by the
constriction. Similar to the agricultural levee systems across the river, the overtopping section allows
floodwaters to access the left floodplain during large floods but protects the agricultural areas
downstream if flooding occurs during the growing season. A narrow strip of riparian vegetation exists
along the length of the levee with a wider buffer adjacent to the overtopping segment, which acts to
filter debris and keep it from damaging the levee. Deficiencies that affect eligibility include minor
encroachments (nonfunctioning gates), and one area where the levee is over‐steepened and inspection
from a boat is recommended. Further inspection indicates that this is an area where a silt bench has
formed on top of the levee prism, causing the over‐steepened riverward face. Vegetation is intact and
no trees are leaning, suggesting the site is currently stable. The toe will be inspected from a boat this
summer to confirm this conclusion, so no capital project is proposed at this time.
The Ritter Road Levee is a short segment that runs from the Vanderpol Levee through agricultural land
and ties into the Strickland Levee at the end of Ritter Road, the sole access to a few farmsteads. Most of
the levee is setback from the riverbank and lies above the 100‐year flood level. During larger floods,
water overtopping the Vanderpol Levee flows behind the levee. None of the deficiencies identified for
the Ritter Road Levee fall into the categories used to determine levee eligibility.
The Strickland Levee runs from Ritter Road to an agricultural drainage where it ties into the Neevel
Levee. The lowest portion of the levee overtops in a 10‐year flood. Much of the levee is set back from
the river with a relatively wide riparian corridor between it and the river. Deficiencies affecting eligibility
include animal burrows, one encroachment (irrigation pump assembly), and one short section where the
levee width does not meet the USACE standard. A 48‐inch culvert with a flap gate provides drainage and
was videotaped in 2013; no problems with the culvert were identified.
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The Neevel Levee runs from the Strickland Levee to the Devries Levee. It provides varying levels (5‐year
to 100‐year) of flood protection to a significant acreage of agricultural land currently planted in
raspberries. The levee is located adjacent to the river with a narrow strip of riparian vegetation except
where Cougar Creek enters the Nooksack, where there is a wider buffer. Cougar Creek flows through a
48‐inch culvert underneath the levee. The culvert is difficult to inspect with a video camera as it is set
low and the creek flows year round. The diking district is exploring options for inspecting the culvert but
may elect to replace it if ongoing inspection will be costly. Other deficiencies affecting eligibility include
one encroachment (low power line), animal burrows, and sloughing of the riverward face along Cougar
Creek. A capital project is proposed to stabilize the portion of the levee that is sloughing.
The Devries Levee ties into the Neevel Levee near
Cougar Creek and into high ground at its downstream
end. The levee is setback with a riparian buffer
generally between 75 and 100 feet between it and
the river. Until recently, the levee was covered in
blackberries; diking district commissioners brushed it
in 2015, revealing a levee with an undulating crest
and prism not meeting USACE standards. Most of the
levee is above the 10‐year flood level. A capital
project to smooth the crest and improve the levee
geometry is included in the SWIF capital plan.
Photo 5: Devries Levee after brushing
The Appel Levee ties into high ground adjacent to the river at the
upstream end and then runs across the floodplain, tying into the valley
wall at its downstream end. A relatively thin buffer exists along the
upstream end, though the width of the riparian corridor exceeds 150
feet for the lower portion of the levee. Two culverts (36‐inch and 48‐
inch) run under the levee, providing both agricultural drainage and an
outlet for floodwaters overtopping upstream levees and flowing down
the left overflow corridor. The upper 48‐inch culvert was videotaped in
2013 revealing a separated pipe joint. The lower pipe is full even during
the summer and would require dewatering for inspection. Due to the
cost of inspection and the known problems identified with the upper
pipe, the diking district has elected to replace the culvert as part of the
Photo 6: Appel culvert inlet

SWIF capital plan.

2.3 Reach 3: Everson to Guide‐Meridian
Reach 3 provides an excellent example of how the Nooksack River’s agricultural levee system is intended
to operate (see Figures 2.5 and 2.6). At the upstream end of the reach all of the water being conveyed
into the reach flows either through the SR 544 bridge or overflow culvert located under the left bank
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Figure 2.5: Reach 3 Levees
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Figure 2.6: Areas of Frequent Overtopping and Overflow Corridors within Reach 3

bridge approach. By the time the floodwaters reach the downstream end of the reach at the Guide‐
Meridian, the river channel is only carrying about a third of the flow, with each of the right and left
floodplains also conveying about a third of the overall flow. The floodplain in this reach is over two miles
wide in some locations, and a levee system that fully contains large flood events is not feasible due to
the volume of flow conveyed through the floodplain.
2.3.1 Lower‐Upper Hampton/Timon/Notter Levee System
The Lower‐Upper Hampton/Timon/Notter levee system is located along the right bank of the river,
beginning approximately one mile downstream of SR 544 in Everson and extending downstream to
Kamm Creek, a tributary to the Nooksack River just upstream of Hannegan Road. Between SR 544 and
the upstream end of the levee system, high ground provides a similar level of flood protection as the
levee system provides to the agricultural areas through which it runs. In addition to agricultural lands
the levee provides flood protection to several County roads that are located within the floodplain.
During larger floods, portions of the levee system overtop and allow floodwaters access to an overflow
corridor, which extends downstream across Hannegan Road into the area protected by the Lynden/River
Road/Bertrand Left Bank levee system. Mormon Ditch and Kamm Creek provide drainage and an outlet
for floodwaters that access the overflow corridor behind the levee system and discharge to the
Nooksack just upstream of Hannegan Road. The system is 3.4 miles long and includes four levee
segments, summarized in Table 2.8.
TABLE 2.8: Lower‐Upper Hampton/Timon/Notter Levee System
(NLD System ID 5505000109)

Levee Segment Name
Notter
Timon
Upper Hampton
Lower Hampton

NLD Levee Segment
ID
5504000196
5504000284
5504000113
5504000112

Levee Length (miles)
0.65
0.43
1.80
0.54

Sponsor / Co‐Sponsor
WCFCZD / LE Subzone
WCFCZD / LE Subzone
WCFCZD / LE Subzone
WCFCZD / LE Subzone

The Notter Levee runs along a former bankline of the Nooksack River tying into high ground in the
floodplain at its upstream end. A side channel runs along the levee within a heavily forested and wide
riparian corridor. The levee itself does not
overtop even during large floods, but the high
ground at the upstream end overtops during
floods near a 5‐year event, providing a natural
overflow where floodwaters can back out and
access the overflow corridor in the floodplain
behind the levee system. The Lower Nooksack
CFHMP recommends maintaining this natural
overflow to reduce pressure on the levee
system downstream. The only deficiency

Photo 7: Notter Levee
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affecting eligibility is concrete debris encroaching on the prism near the upstream end.
The Timon Levee runs through agricultural lands from the Notter Levee to the Upper Hampton Levee. It
is a low‐lying levee setback from the river along most of its length; the area between the levee and the
river is used for pasture and is devoid of riparian vegetation. The levee overtops during frequent floods
near the 5‐year magnitude and the lack of riparian vegetation results in debris being deposited on the
levee and causing localized scour of the crest and backslope. The levee is grass‐covered and used for
grazing of livestock which has resulted in sloughing and cattle rubs at several locations. In addition to
these deficiencies, animal burrows also affect ongoing levee eligibility.
The Upper Hampton Levee begins as a low‐lying levee where it ties into the Timon Levee and gets
significantly higher as it runs downstream and ties into high ground near the concrete plant located
along Hampton Road. The upstream end and one other section of the levee adjacent to a blueberry field
overtop during floods near the 5‐year event. Much of the rest of the levee does not overtop even during
floods as large as the 100‐year event. The levee lies adjacent to the river with a narrow strip of
vegetation along over half its length, but is setback somewhat at the upstream and downstream ends.
Several farmsteads are directly behind the levee near the upstream end, just downstream of the portion
that overtops frequently. This section provides an overflow path that routes water around the
farmsteads into the overflow corridor drained by the
Kamm Creek drainage network. Numerous
deficiencies affecting eligibility have been identified
within this levee segment including animal burrows
and several encroachments. One of these
encroachments is a concrete retaining wall that is
built into the levee prism adjacent to one of the
farmsteads; an assessment is being conducted to
evaluate the wall’s effect on levee stability. If the
wall compromises the levee, additional measures will
be needed to correct this deficiency. One high
section of the levee near the concrete plant is over‐
Photo 8: Upper Hampton Levee retaining wall
steepened and narrow and requires improvements
to the prism geometry. Another approximately two hundred foot long section in the middle of the levee
does not have an adequate top width. Though they don’t affect levee eligibility, seepage was noted at
two other locations of the levee. The LE Subzone has proposed a capital improvement project to address
these geometry‐related deficiencies as part of the SWIF capital plan.
A small area of high ground at the concrete plant lies between the downstream end of the Upper and
Lower Hampton Levees. The Lower Hampton Levee ties into this high ground and runs downstream to
Kamm Creek. The width of the riparian corridor is generally less than 10 feet, with some wider portions
close to 50 feet. Most of this levee is higher than the 100‐year flood level except for a short portion that
overtops more frequently and has recently been improved by establishing a flatter backslope. All of the
deficiencies affecting this levee’s eligibility are related to encroachments. In addition to equipment and
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materials located on the levee crest, two retaining walls associated with the concrete plant are within
the levee prism. One of these ties into a building associated with the operations and the other is made
out of ecology blocks adjacent to a small former office for the facility. These walls are being assessed for
their effect on levee stability and may require further measures if they are found to negatively affect the
levee’s performance during floods.
2.3.2 Abbott/Bylsma/Polinder/Hannegan Levee System
The Abbott/Bylsma/Polinder/Hannegan levee system is located along the left bank of the river,
beginning near the east end of Abbott Road and extending downstream to high ground adjacent to the
river about one mile upstream of the Guide‐Meridian. Upstream of the levee system, short sections of
high ground adjacent to the river overtop near a 5‐year event, allowing floodwaters some access to the
left floodplain. This levee system includes two farmable levees that are maintained in grass cover and
are designed to overtop during smaller floods. In addition to agricultural lands the levee provides flood
protection to several County roads in the floodplain. Scott Ditch provides drainage and an outlet for
floodwaters that access the overflow corridor behind the levee system. The system is 4.2 miles long and
includes four levee segments, summarized in Table 2.9.
TABLE 2.9: Abbott/Bylsma/Polinder/Hannegan Levee System
(NLD System ID 5505000028)

Levee Segment Name
Abbott
Hannegan
Polinder
Bylsma

NLD Levee Segment
ID
5504000030
5504000115
5504000221
5504000054

Levee Length (miles)
0.77
1.72
0.53
1.20

Sponsor / Co‐Sponsor
WCFCZD / LE Subzone
WCFCZD / LE Subzone
WCFCZD / LE Subzone
WCFCZD / LE Subzone

At its upstream end, the Abbott Levee ties into a
small berm along Abbott Road; this berm is narrow
with little erosion protection and does not meet
USACE standards. The upstream portion of the levee
and the berm it ties into overtop during frequent
floods. The USACE considers the upstream tie‐in
inadequate; failure of the berm compromises the
protection provided by the downstream levee
system. A capital project is proposed to improve the
upstream tie‐in, though it will be designed to
overtop during frequent floods to maintain the
river’s connection to the floodplain in an area with
Photo 9: Abbott Levee upstream tie‐in
low damage potential. Animal burrows were also
noted within this levee segment. The width of the riparian corridor varies, and is less than 50 feet for
over half of its length.
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The Hannegan Levee starts at localized patch of
high ground at the end of Polinder Road and
extends downstream to Hannegan Road. This
segment includes two farmable segments designed
to overtop during floods near the 5‐year magnitude.
These areas of the levee are maintained in grass
cover and have a flat backslope able to withstand
significant depths of overtopping with little to no
damage to the levee. The levee is set back from the
river along most of its length with wider setbacks in
front of the farmable levees. One heavily vegetated area exists adjacent to the levee in front of one of
these farmable setback locations. This is the only riparian corridor that exists within the
Abbott/Bylsma/Polinder/Hannegan levee system, other than a thin strip of vegetation along the
riverbank. Animal burrows were identified as the only deficiency affecting levee eligibility.

Photo 10: Hannegan Levee

The Polinder Levee ties into the approach fill at Hannegan Road and extends a half mile downstream to
a patch of high ground near two residences. This area is frequently sandbagged as many use the
driveway that serves the residences to access the river. The levee itself is above the 10‐year flood
elevation, with only a short section near the downstream tie‐in overtopping during a 10‐year event. The
USACE recommends consideration of future improvements to the downstream tie‐in. The LE Subzone
does not support a capital project at this location currently, though this area will be evaluated further
during the CFHMP update planning process yet to come. The only deficiency identified that affects levee
eligibility is animal burrows.
The Bylsma Levee ties into the patch of high ground near the downstream end of the Polinder Levee
and extends over a mile downstream, tying into high ground adjacent to the river about one mile
upstream of the Guide‐Meridian. The riparian corridor along the levee is generally less than 50 feet
wide. The levee is high enough that it does not overtop during frequent floods but floodwaters
overtopping the Abbott and Hannegan Levees upstream are conveyed over Hannegan Road in the
overflow corridor along Scott Ditch and flow behind the levee. Some of this overflow re‐enters the river
through Scott Ditch upstream of the Guide‐Meridain, and some is conveyed to Reach 2 through the
overflow bridge under the Guide. Debris on the levee crest and animal burrows were identified and
need to be corrected for the levee to remain eligible for rehabilitation.

2.4 Reach 4: Deming to Everson
Reach 4 starts at the confluence of the North and South Forks of the Nooksack River near the town of
Deming (see Figures 2.7 through 2.9). The upper portion of Reach 4 between the confluence and Mount
Baker Highway (SR 542) is within Diking District #2. The lower portion of the reach extending from the
Mount Baker Highway to Everson Main Street (SR 544) is mostly without levees, though there are two
levees near the downstream end that are active in the PL84‐99 Program.
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Figure 2.7: Reach 4 Levees
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Figure 2.8 Areas of Frequent Overtopping and Overflow Corridors within Lower Reach 4
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Figure 2.9 Areas of Frequent Overtopping and Overflow Corridors within Upper Reach 4
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2.4.1 Everson Levee System
The Everson levee system is located along the right bank of the river, just south of the City of Everson, at
the downstream end of Lower Reach 4. The system is 0.5 miles long and includes one levee segment
sponsored by the City of Everson, summarized in Table 2.10.
TABLE 2.10: Everson Levee System
(NLD System ID 5505000093)

Levee Segment Name
Everson

NLD Levee Segment
ID
5504000096

Levee Length (miles)
0.46

Sponsor / Co‐Sponsor
City of Everson

Lower Reach 4 has a relatively wide active channel and channel migration zone incised into the geologic
floodplain through which it flows. The corridor is wide enough to convey floods as large as the 100‐year
along most of its length, resulting in fewer levees within the reach. Towards the downstream end of
Lower Reach 4, natural high ground provides the hydraulic control on how much water leaves the river
corridor. During floods between a 5‐year and 10‐year magnitude, floodwaters overtop the high ground
near the downstream end of the reach and flow north over Everson Main Street into the Sumas River
corridor that flows to the City of Sumas and the Canadian border.
The Everson Levee is located at the very downstream end of Upper Reach 4, tying into the approach fill
for the Everson Main Street bridge at its downstream end. The levee runs upstream along the south side
of the City of Everson and was constructed by the City after significant flooding in the early 1990’s
caused extensive damage within the City. While the levee does not prevent flooding from affecting all
developed areas of Everson, it does deflect floodwaters around the downtown area and reduces flood
damages. The levee is covered in grass but is set back from the river with a vegetated riparian area in
front of it. The levee was rated “Acceptable” during the last three inspections.
2.4.2 Twin View Levee System
The Twin View levee system is located along the left bank of the river at the downstream end of Lower
Reach 4. The system is 1.5 mile long and includes one levee segment sponsored by the SNE Subzone,
summarized in Table 2.11.
TABLE 2.11: Twin View Levee System
(NLD System ID 5505000290)

Levee Segment Name
Twin View

NLD Levee Segment
ID
5504000293

Levee Length (miles)
1.52

Sponsor / Co‐Sponsor
SNE Subzone

The Twin View Levee is located directly across the levee from the Everson Levee, also tying into the
approach fill at Everson Main Street but extending another mile further upstream. The levee protects
agricultural lands, much of which have recently been converted to blueberry production. Portions of the
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levee adjacent to the berry field overtop during a 5 to 10‐year flood event. The hydraulic model also
predicts overtopping at the downstream end near the bridge, though this has not been confirmed
through observations. Overflows are conveyed to a large culvert in the approach section to the bridge
under Everson Main Street into a channel that enters the river at downstream of the bridge. One
deficiency affects levee eligibility; the lower 200 feet of the levee is narrow with a steep backslope and
does not meet the USACE standards. A capital project is proposed to correct this deficiency.
2.4.3 Deming/Sande‐Williams/Lee Levee System
The Deming/Sande‐Williams/Lee levee system is located along the right bank of the river within Upper
Reach 4 from the confluence near the town of Deming to the Mount Baker Highway bridge. This system
lies within the boundaries of the Diking District #2. The system is discontinuous and while it provides
overbank flood protection during smaller floods, it was constructed primarily to limit channel migration.
The system is 2.6 miles long and includes three levee segments, summarized in Table 2.12.
TABLE 2.12: Deming/Sande‐Williams/Lee Levee System
(NLD System ID 5505000071)

Levee Segment Name
Deming
Sande‐Williams
Lee

NLD Levee Segment
ID
5504000074
5504000257
5504000156

Levee Length (miles)
0.60
1.65
0.32

Sponsor / Co‐Sponsor
WCFCZD / DD#2
DD#2
WCFCZD / DD#2

The SWIF planning process aligned with a more comprehensive reach analysis within Upper Reach 4. The
reach analysis was a condition of a Coastal Zone Management consistency determination for a 2010
levee rehabilitation project on the Sande‐Williams Levee after repeated emergency projects extended
the levee further upstream. An in‐depth geomorphic analysis provided a context to evaluate several
alternative levee configurations within the reach, which included options to setback portions of the
system to decrease long‐term repair costs and improve habitat. While no specific alternative was
selected by the SWIF ICT, the planning process initiated under the SWIF will be resumed during the
CFHMP update. This work provides a context for addressing some of the deficiencies identified within
the reach.
The Deming Levee protects public and private
infrastructure within the town of Deming, including
buildings and wastewater treatment facilities for
the former Nooksack River Casino, Nooksack Tribal
offices and the Mount Baker School District, the
BNSF Railroad and commercial and residential
properties. The levee ties into a low‐lying berm at
its upstream end that is subject to overtopping
during floods of about a 10‐year magnitude. The
Marshall Hill drainage carries runoff from upland
Photo 11: SWIF ICT at Deming Levee
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areas and outlets behind the berm and the Deming Levee, causing interior drainage to flood the areas
protected by the levee. A capital project is currently being designed and permitted to improve and
realign the berm at the upstream end of the levee. The new levee will provide protection during events
as large as the 100‐year magnitude and will tie into the BNSF Railroad grade. The Marshall Hill drainage
will be rerouted to flow riverward of the new levee and connect to the Nooksack River channel. This
project is scheduled for construction during 2016 and 2017.
Two types of deficiencies affecting eligibility were identified for the Deming Levee. Several minor
encroachments are located on the levee and require removal. Erosion at the very downstream end of
the levee was also identified. The lower 470 feet of the levee serves as a deflector more than a levee, as
the floodplain adjacent to this section is subject to flooding as the riverbank downstream of the levee
overtops. All of the alternative levee configurations evaluated during the SWIF process included
realignment of this section of the levee to reduce the constraint it imposes to the river. The entire
Deming Levee was rehabilitated in 2008 and the erosion to the downstream end occurred within the
first year after the project. The SWIF plan does not include a capital project to repair the eroded section,
as efforts are underway to develop a longer‐term plan to realign this lower portion of the levee.
Downstream of the Deming Levee, the river flows through forested areas and is not leveed for
approximately three‐quarters of a mile. The Sande‐Williams Levee starts in the middle of this forested
area and extends downstream through agricultural and rural residential areas to high ground south of
Mariotta Road. Only the upstream end of the levee is subject to frequent overtopping, though
floodwaters can get behind the levee through the forested areas at the upstream end during frequent
floods. Several overflow channels run through the forested area, one of which flows to a ditch excavated
immediately behind the levee. The ditch flows to a channel draining to Smith Creek, a tributary to the
Nooksack that enters the Nooksack several miles downstream on the other side of the Mount Baker
Highway.
Much of the Sande‐Williams Levee lies
within the historic migration zone; the
constriction caused by the levee results in
high velocities and shear stresses which
often compromise the integrity of the
riprap on the face of the levee. At the
downstream end, the levee hooks to the
south directing flows toward an over‐
steepened unstable bluff, known as the
“Clay Bank”. This unstable slope can fail
suddenly; in February of 2014 a failure
blocked much of the channel resulting in
abrupt drop in discharge at the
downstream USGS Cedarville gage.
Photo 12: Sande‐Williams Levee
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Future planning efforts will focus on trying to remove some of these constraints within this levee
segment to reduce long‐term repair costs, improve overbank flood protection and restore salmon and
steelhead habitat‐forming processes. Currently, the riprap protection at three locations along the levee
is compromised and was identified as a deficiency; a PL 84‐99 rehabilitation project to address all three
of these deficiencies is being designed and permitted for construction in 2016.
The Lee Levee ties into high ground at both ends and includes a riprap revetment along the riverbank
and an earthen levee prism setback from the river with a forested area in between the two. The
revetment turns the river approximately 90 degrees to route it towards the downstream bridge at the
Mount Baker Highway. The levee does not overtop, though floodwaters can get behind it by
overtopping the high ground upstream of the levee. The Lee Levee was rated “Acceptable” during the
last three levee inspections.

2.5 Glacier Creek
Glacier Creek is tributary to the North Fork of the Nooksack River that flows through the town of Glacier.
The creek originates at the Coleman Glacier on Mount Baker, flows through heavily forested
mountainous areas, and carries large quantities of sediment, including cobbles and boulders. The creek
flows at high velocities and is subject to debris floods and flows. Two separate levee systems are located
along portions of Glacier Creek
2.5.1 Mt. Baker Rim Levee System
The Mt. Baker Rim levee system is located along the right bank of the creek within the Mt. Baker Rim
subdivision. The system is 0.2 miles long and includes one levee segment sponsored by the Mount Baker
Rim community association, summarized in Table 2.13.
TABLE 2.13: Mt. Baker Rim Levee System
(NLD System ID 5505000183)

Levee Segment Name
Mt. Baker Rim

NLD Levee Segment
ID

Levee Length (miles)

5504000186

0.15

Sponsor / Co‐Sponsor
WCFCZD/ Mt Baker
Rim Community
Assoc.

The Mt. Baker Rim Levee was constructed after extensive
erosion occurred during a debris flood in the early 1990’s.
It was recently rehabilitated after the 2009 flood. The levee
protects the community association’s clubhouse and
recreational facilities and a few residential properties. The
levee was rated “Acceptable” during the last three levee
inspections.
Photo 13: Mt. Baker Rim Levee
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2.5.2 Glacier Creek Levee System
The Glacier Creek levee system is located along the left bank of the creek just upstream of the town of
Glacier. The system is 0.3 miles long and includes one levee segment, summarized in Table 2.14.
TABLE 2.14: Glacier Creek Levee System
(NLD System ID 5505000102)

Levee Segment Name
Glacier Creek

NLD Levee Segment
ID
5504000105

Levee Length (miles)
0.27

Sponsor / Co‐Sponsor
WCFCZD

The Glacier Levee originates in the forested area upstream of Mount Baker Highway and ties into the
roadway fill at the downstream end. Currently, the levee provides protection to the Mount Baker
Highway. A small resort with cabins used to be located in the left floodplain of Glacier Creek
downstream of the highway. WSDOT recently purchased the resort and removed the structures as part
of an effort to address the chronic maintenance problems at the bridges over Glacier Creek and Gallup
Creek, another tributary located just west of Glacier Creek. Both of these creeks drain mountainous
areas and carry large sediment loads. Debris flows, debris floods and clearwater floods occur on both
streams, causing rapid channel shifting. WSDOT has conducted two chronic environmental deficiency
reports which offer an extensive analysis of alternatives to address the bridge problems and have
selected an alternative to construct a series of bridge spans across the entire migration zone potentially
occupied by the two creeks. Acquisition of the resort and construction of a new bridge over Gallup Creek
has already been completed. The SWIF reach team for Glacier Creek supports the WSDOT’s direction,
which will elevate the highway and allow
channel migration between the two creeks
across their alluvial fan, eliminating the need for
the Glacier Creek Levee. See Section 3.2.5 for
additional discussion and Figure 3.7, for the
WSDOT preferred alternative. Riprap along a
section of the face of the levee was noted as a
deficiency requiring correction during the last
inspection. The SWIF plan calls for future
abandonment of the levee, so a capital project is
not proposed for the eroded section. Instead
efforts will focus on working with WSDOT to fully
implement their project, which may include
Photo 14: Glacier Creek Levee
construction of a new setback levee along the
left bank of Gallup Creek downstream of Mount Baker Highway to protect developed areas within the
town of Glacier.
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2.6 Risk to People and Infrastructure
While a formal risk analysis was not conducted as part of the SWIF planning process, a qualitative
assessment of relative risk was incorporated into the project prioritization process used to develop the
capital improvement plan. As described in the previous sections, the Nooksack River levee system
includes areas designed for overtopping during relatively frequent floods that allow floodwaters to
access extensive overflow corridors within the floodplain. This causes deep and/or fast‐flowing water
over many public roads that cross the floodplain, which is likely the greatest risk to human life and
safety. The floodplain maps for the reaches depict the limits of the 100‐year floodplain, but inundation
of many of the roadways within the floodplain occurs during more frequent flood events, either as a
result of levee overtopping or failure. During floods, Whatcom County Maintenance and Operations
monitors the transportation network and closes the roads when conditions are a threat to the travelling
public, though there is still risk to the public prior to the closure and after, if drivers go around the
closure barriers.
The relative risk to infrastructure is generally reflected by the level and type of development in the
floodplain. Figure 2.10 summarizes the assessed value of the both the land and improvements, including
both private and public infrastructure except for the transportation system. Figure 2.11 illustrates the
zoning within the floodplain for each reach of the river.
$350,000,000
$300,000,000
$250,000,000
$200,000,000
$150,000,000
$100,000,000
$50,000,000
$‐
Reach 1

Reach 2
Land
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Lower Reach 4

Upper Reach 4

Improvements

Figure 2.10 Assessed Value within the Floodplain

35 | P a g e

Reach 1

Reach 2

Reach 3

Agricultural
Residential

Lower Reach 4

Commercial
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Figure 2.11 Zoning within the Floodplain
In addition to people and infrastructure, the lower Nooksack River floodplain supports an important part
of the agricultural industry within Whatcom County. The market value of crops and livestock produced
within the entire County was estimated at $326 million from the 2012 Census of Agriculture (USDA). The
Department of Revenue and Employment Security Department estimates $959 million of gross sales
from the food processing industry and 1,774 jobs within Whatcom County. The agricultural lands within
the lower Nooksack River floodplain constitute approximately 31% of the overall agriculturally‐zoned
land within the County.
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Chapter 3 Approach to Correcting Deficiencies
When conducting periodic inspections, the USACE evaluates fifteen different items for levee
embankments. When the SWIF was initiated, all of these items were used to determine the levee’s
eligibility in the PL 84‐99 Program. In 2014, the USACE issued its Interim Policy for Determining Eligibility
Status of Flood Risk Management Projects to Rehabilitation Program, Pursuant to PL 84‐99. This policy
reduced the number of criteria used to determine levee eligibility to the following seven criteria:








Encroachments
Closure Structures
Slope Stability
Erosion/Bank Caving
Animal Control
Culverts/Discharge Pipes
Underseepage Relief Wells/Toe Drainage Systems

The following sections provide an overview of the types of deficiencies identified for the Nooksack River
system and their prevalence, as well as the overall approach for correcting them.

3.1 Overview of Deficiencies
Tables 3.1 and 3.2 summarize the types of deficiencies identified for the levee segments within the
Nooksack River levee systems. For 28 of the 33 levees, vegetation does not meet federal vegetation
standards. Depressions/rutting and encroachments are the next two most prevalent deficiency types.
Table 3.1 Summary of Deficiency Types for Nooksack River Levee Systems
(Deficiencies shown in bold affect levee eligibility)
Deficiency Type
Unwanted Vegetation
Depressions/Rutting
Encroachments
Erosion/Bank Caving
Animal Control
Culverts/ Discharge Pipes
Sod Cover
Slope Stability
Closure Structures
Settlement
Riprap Revetments
Revetments other than Riprap
Seepage

# of Levees with
Deficiency Type

% of Levee
Segments with
Deficiency Type

28
15
14
11
10
8
5
4
2
2
2
1
1

85%
45%
42%
33%
30%
24%
15%
12%
6%
6%
6%
3%
3%
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Ferndale/Nooksack Delta

Red River
Hovander Park
Lynden/ River Road /
Bertrand Creek LB
Bertrand Creek Right
Bank
Deboer

Dike District 3
(Nooksack)

Lower‐Upper Hampton /
TimonRd / NotterRd

Abbott / Blysma /
Polinder / Hannegan
Everson
Twin View
Deming / Sande‐
Williams /Lee

U
U

M

River Road
Bertrand Creek Left
Bank
Bertrand Creek Right
Bank

U

M

Deboer

M

U

M
U
M

Lynden

U

M
M

M
M

U

U

U

Vanderpol

U

Ritter Road

U

Strickland

M

M

M

M

Neevel

M

M

M

M

Devries

U

M

Appel

M

M

Notter

U

M

M

M

M

M

M

M

M

U

M

M
M
M

M

M

M
U

M

Lower Hampton

U

U

U

Hannegan
Polinder

U

Bylsma

U

M

M

Upper Hampton

U

U

M

Timon

Abbott

15. Seepage

M
M

Hovander Park

14. Underseepage

Red (Lummi) River

13. Revetments not Riprap

M

U

12. Riprap / Bank Protection

U

M

U

M

11.Culverts/Discharge Pipes

Rainbow Slough

M

10. Animal Control

M

9. Cracking

M

M

8. Depressions/ rutting

Rayhorst

7. Settlement

U

6. Erosion/Bank Caving

Sigurdson

5. Slope Stability

U

4. Closure Structures

M

Water Treatment Plant

3. Encroachments

Levee Segment Name
Ferndale

2. Sod Cover

NLD System Name

1. Unwanted vegetation

Table 3.2 Deficiency Types for Nooksack River Levee Segments and Systems
M: rated “Minimally Acceptable”; U: rated “Unacceptable” in 2015 USACE inspections
(Deficiencies shown in yellow highlighting affect levee eligibility)

M
U

U

M

M

U

M
M

M

M

M
M

M

Everson
Twin View

U

Deming

M

Sande‐Williams

U

M
M

M
U

M

M

M

Lee
Mt. Baker Rim
Glacier Creek

Mt. Baker Rim

M

Glacier Creek

U

# of Levees with U or M:

28

U
5

14

2

4

11

U
2

15

0

10

8

2

1

A table summarizing all of the deficiencies identified for each of the levee segments, along with the
status of specific measures to correct them is included in Appendix B.
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0

1

3.2 Strategy to Address Current Deficiencies
Generally, the approach to correcting deficiencies will fall into one of the following categories:
1. Routine levee maintenance including vegetation management and animal control
2. Landowner issue resolution
3. Capital projects
4. Interim risk reduction measures
5. Integration with long‐term strategies for flood hazard reduction
3.2.1 Routine Levee Maintenance
Due to the prevalence of vegetation‐related deficiencies throughout the Nooksack River levee systems,
development of a levee vegetation management plan was the first focus of the SWIF ICT. The ICT aimed
to balance the uncertainties associated with how vegetation may affect levee performance with the
need to maintain functional riparian corridors to provide habitat and instream habitat formation
processes. As described in the previous chapter, many of the levees along the Nooksack River are
intended to provide protection to agricultural lands during the growing season, but overtop during
larger floods that usually occur during late fall and winter. When overtopping occurs, trees located on
the levee crest or backslope can cause localized scour and damage to the levee prism. Trees on the
riverward slope and in front of the levee slow velocities along the levee and act to filter out woody
debris being carried by floodwaters that overtop the levee, preventing them from being deposited on
the levee and causing scour and levee damage. Trees located high on the riverward face often impede
mowing activities and can shade out grass on the levee crest.
Four generalized templates were developed to guide vegetation management activities. They are all
similar in that they allow for riparian vegetation of the lower portion of the riverward face to provide
some level of habitat benefits, with grass cover over the crest, backslope and upper 5 to 15 feet of the
riverward face. Differences among the four templates characterize the levee’s proximity to the river and
the presence of a silt bench or constructed bench on the riverward face. The final Levee Vegetation
Management Plan (LVMP) for the Nooksack River levees is included as Appendix C. In addition to the
templates, the LVMP includes provisions for addressing hazard trees, noxious weeds, and mitigation
measures to reduce the impacts associated with removal of riparian vegetation. Mitigation measures for
vegetation removal will occur riverward of the levee, in areas that are more frequently wetted by
floodwaters then the crest and backslope of the levee prism where the vegetation is removed.
Implementation of the LVMP throughout the levee system will reduce the risk associated with
vegetation that can lead to erosion and scour of the levee prism, improve access for inspection and
maintenance, while maintaining and in some areas improving riparian functions along the river.
During the discussions to develop the LVMP, representatives from the diking districts and subzones
voiced frustration over the time and expense needed to procure the permits required to conduct
routine levee maintenance including vegetation management. This has slowed the maintenance work
needed to address the deficiencies that could be corrected by routine maintenance. Once the
Vegetation and Habitat Team completed the LVMP, members of the group worked collaboratively to
develop a streamlined permitting process for these types of activities. This streamlined process
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identifies specific activities for vegetation management and minor earthwork to address deficiencies,
along with best management practices that should be employed, required mitigation measures, and
permits needed (see Appendix D).
Additionally, WDFW and WCPDS, the primary agencies involved in issuing the permits needed for
routine maintenance, agreed to a five‐year permit process. A generalized five‐year permit covering the
activities included in the table in Appendix D has been issued to each of the districts that perform
routine maintenance. Each district will prepare their annual maintenance plans along with plans for any
required mitigation. These plans will be reviewed with representatives from the permitting agencies and
the tribes to ensure compliance with the permit requirements, and that mitigation is adequate.
Representatives from NMFS participated consistently throughout the development of the LVMP and
streamlined permitting process. A habitat assessment describing the maintenance activities covered
under the program and their potential effects on threatened or endangered species under ESA was
prepared and submitted to NMFS for an informal consultation under the ESA. The result was an informal
determination that the proposed actions covered in Appendix D are unlikely to adversely affect listed
species or their critical habitat (Sibley, personal communication, 2015).
Without this process in place, progress in correcting deficiencies associated with routine maintenance
has been slow. Diking District #3 has made the most progress as they developed a tree removal and
mitigation plan for their district levee, and secured permits to implement the work in 2015. Their efforts
provided a template for the SWIF team to use in developing the streamlined permitting process. During
the summer of 2016, the LE Subzone removed over 250 trees on the Twin View in accordance with their
5‐year levee maintenance permit. Most of the other districts have made significant progress controlling
invasive species to improve inspection access, but have not started to address trees that do not comply
with the LVMP.
Now that this new process is in place, the districts can more actively work at correcting the following
types of deficiencies as part of their annual maintenance:
 Unwanted vegetation
 Sod cover
 Encroachments related to debris on the prism
 Depressions/rutting
 Animal control
 Video‐taping of culverts
The LE Subzone initiated a pilot animal control program in 2014 to evaluate two control strategies. The
effectiveness of two different control methods was evaluated. The “rodenator” uses a controlled
mixture of propane and oxygen that is injected into the rodents burrow and tunnels. A self‐contained
ignition system ignites the mixture, creating an underground shockwave and concussion that destroys
the burrows and collapses the tunnels. The second treatment method utilizes poison bait. After
knocking down the hills and implementing the two control methods at different sites, the effectiveness
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was evaluated by monitoring the sites three weeks after the treatments were applied. The “rodenator”
was found to be much more effective and had immediate results. In 2015, the LE Subzone attempted to
implement this technique at other locations within their district, but the rodent control company they
retained the previous year had limited capacity and did not respond to their request. The County has
contacted other animal control companies to see if they are willing to expand their services to include
the use of the “rodenator”, and is also evaluating another method using a natural rodent repellent
applied in granular form.
3.2.2 Landowner Issues
Most of the encroachments identified as deficiencies result from actions of the landowners for the
specific levee segment. Debris on the levee is the most common encroachment and will generally be
addressed through routine maintenance performed
by the districts. The remaining encroachments

Photo 15: Concrete debris on Notter Levee
include trailers, power lines and poles, irrigation Photo 16: Encroachment on River Road Levee
pumps, cattle trails and fences, and gates. Some
of these encroachments were rated “Acceptable” by the USACE and only periodic monitoring is
recommended. Many will require working with the underlying landowners to resolve the deficiencies.
The districts have initiated this process and will work to correct most of these deficiencies within the
next two to five years.
Three retaining walls were also identified as deficiencies as they encroach into the backslopes of the
levees. One of the walls within the Upper Hampton Levee is adjacent to a dairy farm and the wall helps
contain cattle around the barn area. The other two walls are located within the Lower Hampton Levee
and are associated with a concrete plant. All three of these walls are integral to the operations of the
adjacent landowners and existed when the levees were initially inspected for eligibility in the PL 84‐99
Program. The USACE is requiring either removal of the walls or geotechnical assessments to determine
whether the walls affect the levees’ integrity. The LE Subzone is proceeding with conducting the
geotechnical assessments; if problems are identified, additional measures will be required to correct the
deficiencies in a manner that is acceptable to the landowners. Complete resolution of the deficiencies
related to retaining walls may take longer than five years, depending on the outcome of the
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assessments. If the assessments indicate the need for a capital project to remove one or more of the
walls, the project will need to be integrated into the capital plan based on the risk‐based prioritization
process discussed in the next section
3.2.3 Capital Projects
Capital projects have been proposed to address deficiencies within several inspection categories,
primarily:
 Closure structures
 Slope stability
 Erosion/bank caving
 Culverts/discharge pipes
 Seepage
Once the Reach Teams completed their work to develop action plans to address deficiencies within their
reaches, all the resulting capital projects were compiled and prioritized based on risk. The WCFCZD
Advisory Committee developed a method for prioritizing construction cost‐share projects based on the
following risk factors:
 Land use subject to potential flood damage
 Severity of the damage (loss of life versus property damage)
 Extensiveness of the area experiencing the potential impacts
 Likeliness of damage to occur
In addition to these risk factors, the prioritization system also considers the project’s consistency with
the adopted CFHMP, potential for habitat improvement, and whether outside funding is available for
implementation.
This prioritization system was applied to all of the projects identified for inclusion in the SWIF capital
plan. Appendix E presents the results of this prioritization for the SWIF capital project list. Conceptual
design and planning‐level cost estimates were developed by Whatcom County staff. The projects
generally fall into one of three categories:




Levee reconfiguration projects that involve levee setbacks and/or reconfiguration of
appurtenant structures
Projects to improve the levee geometry, typically involving widening the crest and flattening the
levee backslope
Riprap repair and bank stabilization projects

The projects are described in the following sections in the order of the rankings resulting from the
prioritization within these categories. However, the SWIF ICT recognized that the order of project
implementation may not directly coincide with the prioritized rankings of the projects. Other factors

42 | P a g e

including available funding, damages from future floods, and opportunities that arise from other
projects in the area will influence the actual order of project implementation.
Deming Levee Improvement Project
Section 2.4.3 includes a description of the Deming Levee Improvement Project, which involves
improving the upstream tie‐in of the levee and rerouting the Marshall Creek drainage (see Figure 3.1).
The construction cost estimate for this project is $3.5 million and the project is scheduled for
construction in 2016 and 2017. The project is being funded using a combination of funds from the
WCFCZD, Floodplains by Design through DOE and Whatcom County Real Estate Excise Tax (REET).

Figure 3.1: Deming Levee Improvement Project
Ferndale Levee Improvement Project
The Ferndale Levee Improvement Project includes reconstruction of 1.2 miles of levee within the
Ferndale Levee and Ferndale Treatment Plant Levee segments (see Figure 3.2). The new levee will be set
back slightly to Ferndale Road with the roadway serving as the crest of the levee. The distance the levee
can be set back is limited due to the locations of the three treatment plants and other urban
infrastructure located behind the levee. This will enable widening of the crest and flattening of the side
slopes at some locations where the levee is narrow and over‐steepened. The row of supersacks that
provides a closure structure between the two existing levees will no longer be needed. Existing riparian
vegetation will be largely maintained and additional planting will be implemented in the area in front of
the new levee. Culverts providing interior drainage through the existing levees will be addressed
through a new drainage system included in the project design. All of the deficiencies identified for these
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two levees, other than the erosion near the base of the USGS gaging station and animal control will be
addressed by implementing this project. The planning‐level cost estimate for the project is $7.7 million.
Due to the high cost, outside funding will be needed to implement the project. The WCFCZD is currently
pursuing funding for the project through the Floodplains by Design grant program administered by the
DOE. Funding for design during the 2017‐19 biennium is included in a current application; construction
funding will be requested during the following biennium if the design funding is secured.

Figure 3.2: Ferndale Levee Improvement Project
Glacier Creek Levee
While ultimately a capital project is likely to result from the approach to resolving the deficiencies in the
riprap protection along the Glacier Creek Levee, the project is not proposed along Glacier Creek. Instead,
the long‐term plan includes coordination with WSDOT to abandon the Glacier Creek Levee and construct
a new setback structure along Gallup Creek. This is discussed in more detail in Sections 2.5.2 and 3.2.5.
Lynden Levee Improvement Project
Two 24” culverts located less than 50 feet apart provide interior drainage through the Lynden Levee (see
Figure 3.3). One of the pipes drains a channel that flows through the City of Lynden’s wastewater
treatment plant. During flooding this past winter, the levee overtopped where the culverts are located,
damaging the levee backslope and the small berm that separates the drainage channel from a backwash
pond used to clean the screens used in the treatment plant. The conceptual design developed for the
Lynden Levee Improvement Project includes relocating the treatment plant drainage through a forested
area further away from the backwash pond, connecting the two drainages, and replacing the two
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culverts with a single larger culvert and side‐hinge flood gate. During the design process, alternatives to
raise the levee over the new culvert and create an overflow with gentler side slopes just downstream
will be evaluated to reduce the risk of levee failure. The planning‐level cost estimate for the conceptual
design is estimated to be within the range of $1.5 to $2 million. Funding for this project is also being
pursued currently through the Floodplains by Design program. If successful, this project is expected to
be fully implemented within a five year timeframe.

Figure 3.3: Lynden Levee Improvement Project

Upper Hampton Levee Improvements
The levee improvements for the Upper Hampton Levee are proposed for three different locations.
Widening of the crest and backsloping are proposed at two locations and improvements to address
seepage are proposed at the third. While these
projects will improve the levee geometry, there
is interest in trying to incorporate a setback of
the downstream section where the levee is
over ten feet high and located in a depressional
area of the floodplain. Significant fill would be
needed to backslope the levee in its current
configuration, so alternatives to setback the
levee will be explored with the landowner early
in the detailed design process. The planning‐
level cost estimate for the project without a
setback of the levee is approximately $500,000. Figure 3.4 Upper Hampton Levee Improvement
This project may be implemented in phases if
45 | P a g e

suitable material becomes available from other projects in the area, though full implementation may
take as long as 10 years due to other competing priorities.
Appel Levee Culvert Replacement
Two culverts, one 48” pipe located above a 36” pipe, convey floodwaters overtopping the Diking District
#3 Levee system upstream of the Appel Levee back
into the Nooksack River. Video inspection of the
upper culvert revealed a separated joint.
Inspection of the lower culvert requires
dewatering as the ends of the pipe are typically
under water. DD#3 is proceeding with replacing
both of the culverts with two side by side 60”
culverts with side‐hinged flap gates. This project
will reduce the time required to drain the fields
after floods and improve fish passage. The project
cost is estimated at $360,000 and is planned for
Figure 3.5 Appel Levee Culvert Replacement
construction in 2017. Project design is underway
by the NRCS using funds allocated to the Whatcom Conservation District; construction will be funded
using a combination of funds from the NRCS’s Environmental Quality Incentives Program (EQIP) and the
WCFCZD and DD#3.
Abbott Levee Improvement Project
While all the deficiencies identified for the Abbott Levee can be corrected through the LE Subzone’s
routine maintenance program, a capital project is proposed to address the upstream tie‐in, a narrow
berm between the active
channel and Abbott Road with
little erosion protection. The
upstream end of the levee will
be extended and realigned to
run under Abbott Road.
Overtopping occurs in this area
and the improved section will be
designed to maintain the
overflow as this is an area where
floodwaters can access the
floodplain with low potential for
damage. The planning‐level cost
estimate for the project is
Figure 3.6 Abbott Levee Improvement Project
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$800,000; funding sources will likely include the County’s Road fund, the WCFCZD and the LE Subzone.
Implementation of the project is projected for the five to ten year timeframe, though this may be
accelerated if the erosion of the berm continues.
Levee Geometry Improvement Projects
In addition to the Upper Hampton Levee improvements, projects to improve the levee geometry to
meet USACE standards are proposed for four levee segments:





Rayhorst Levee – Smoothing and widening of the levee crest and backsloping of a 200 foot long
section near farmstead at a cost of approximately $50,000
Twin View Levee – Widening and backsloping of a 200 foot long section just upstream of the
Everson bridge at an estimated cost of $50,000
Devries Levee – Leveling and reshaping of approximately 800 feet of levee at an estimated cost
of $200,000 assuming material is not available locally from other projects
River Road Levee – Restoration of levee prism in approximately 50‐foot gap in the levee at an
estimated cost of $30,000
These projects provide few opportunities for
outside funding so will likely be implemented
using a combination of WCFCZD and local
district funding. Due to the number of higher
priority projects, these projects are not likely to
be implemented within the next five years
unless an opportunity for suitable material
created by other projects in the area presents
itself. The WCFCZD will work with the local
districts to incorporate these projects into their
work programs over a ten year timeframe.

Photo 16: Narrow section of Rayhorst Levee
Riprap Repair and Bank Stabilization Projects
Projects to repair damaged riprap protection and sloughing banks are proposed for portions of the
following five levees:


Bertrand Right Bank Levee and Bertrand Left Bank Levee: The left bank levee has a 250 foot
long section where erosion is starting to threaten the levee prism. The right bank levee face is
sloughing at three locations with a total length of approximately 250 feet. These levees are
subject to lower velocities than the main river and bank stabilization measures that incorporate
bioengineering approaches are feasible. Repairs to both levees can likely be completed within
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the cost range of $150,000 to $250,000. The WCFCZD will work with DD#4 to pursue grant
funding to design and implement integrated bank protection projects at these locations.
Red River Levee: The riprap is missing on approximately 200 feet of this levee along the Red
River. Bank protection could incorporate woody material, but vegetation needs to be saline‐
tolerant so riprap toe protection will likely be needed. The project cost is estimated at $150,000.
Grant funding sources will be investigated, though funding for implementation may need to be
funded through the WCFCZD and DD#1.
Sande‐Williams Levee: The riprap protection is compromised at two locations near the
upstream end of the Sande‐Williams Levee. DD#2 sponsors this levee in the PL 84‐99 Program
and has requested rehabilitation assistance from the USACE. The USACE is designing a project
for construction in 2016. The project cost is $400,000 to address approximately 300 feet of
riprap; DD#2 has requested assistance in providing the local sponsor contribution. The WCFCZD
Board of Supervisors will be considering this request in mid‐June of 2016.
Neevel Levee: Approximately 250 feet of the levee running along Cougar Creek is over‐
steepened and experiencing sloughing of the riverward face. A stabilization project
incorporating large woody debris at the toe and reducing the slope of the riverward face is
proposed as part of the SWIF capital plan. The estimated cost of the project is $150,000; the
WCFCZD will work with DD#3 to pursue grant funding for this project.
Deming Levee: The downstream tip of the Deming Levee is located at a constriction in the active
channel and the riprap was damaged soon after it was repaired in 2008. The lower 470 feet of
the Deming Levee acts as a deflector rather
than a levee as floodwaters can access the
floodplain just downstream of the levee.
Long‐term planning conducted for this
reach of the river evaluated several levee
configurations, all of which included
relocating the lower 470 feet of the levee.
A conceptual design to stabilize and lower
the downstream end of the levee was
developed as part of the SWIF at an
estimated cost of $35,000; however
construction of this project is not being
Photo 17: Downstream end of Deming Levee
pursued as efforts are underway to move
towards the long‐term plan. The deficiency will be monitored and should the levee start to
unravel from the downstream end, the project would be implemented to stabilize the levee.

3.2.4 Interim Risk Reduction Measures
During the SWIF implementation timeframe, the following Interim Risk Reduction Measures (IRRM) will
continue to be employed:
 Flood preparedness
 Flood warning system
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Flood response
Post‐event monitoring
Interim stabilization measures
Public outreach

Flood Preparedness
The WCFCZD annually conducts a variety of flood preparedness activities prior to the start of flood
season; these include:
 Pre‐deployment of sand and sandbags at 12 locations throughout the floodplain
 Training of Public Works staff to act as sector patrols and oversee sandbagging operations
 Sandbag training for Alternate Corrections Crews, Search and Rescue volunteers, Washington
Conservation Corps crews, and staff at the City of Ferndale
 Inspection of the levee system from a boat to identify potential risk areas.
The County’s Maintenance and Operations Division also maintains a supply of sand and sandbags, which
is replenished annually. In addition, the County’s Division of Emergency Management hosts an annual
coordination meeting every fall, and invites all the agencies involved in flood response, including federal,
state and local agencies involved in flood management, emergency management, law enforcement and
fire response.
Flood Warning System
The WCFCZD cooperates with the USGS for operation and maintenance of seven stream gages
throughout the Nooksack River basin. Three of these gages are located in the upper forks of the
Nooksack, two are on the lower river downstream of Deming, and one measures overflows in the
Everson‐Sumas overflow corridor. The WCFCZD also provides funding to the NRCS for maintenance of
two SNOTEL gages in the upper watershed. During flood season, County staff monitors the NWS web
site for impending storms that may result in river flooding. When their predictions indicate the potential
for a flood, agency notifications begin. The County maintains an email contact list that includes
representatives from the agencies involved in flood response and subzone and diking district
representatives. Regular updates of the latest weather and river predictions, as well as the County’s
planned response are distributed to the email list contacts as the storms approach and the river
responds.
Flood Response
The Public Works Department initiates the flood response, which typically starts with the Maintenance
and Operations Division responding to road‐related issues. County staff from the River and Flood
Division utilizes the stream gage and SNOTEL data and the NWS weather and river predictions to
develop a plan to activate the sector patrols. Sector observers patrol the levee system, monitoring river
levels and freeboard and looking for problem areas. As problems are identified, sandbagging and flood
fighting activities are initiated as appropriate to protect the levee infrastructure. In larger events, the
USACE is enlisted to supplement the County’s forces in conducting flood fighting operations.
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Post Event Monitoring
Once the floodwaters recede, River and Flood staff and subzone and diking district representatives
inspect the levee system to identify damages. Damage locations are assessed and evaluated to
determine whether interim measures are needed to prevent additional damages during the remainder
of flood season. Depending on the extent of the damage, capital repair projects may be initiated either
through the PL 84‐99 Rehabilitation Program or locally‐funded projects. Smaller‐scale damages that can
be addressed through maintenance activities are incorporated into the special districts’ annual
maintenance plans. Several deficiencies identified by the USACE call for monitoring sites after flood
events; these may be associated with power poles or irrigation systems on the levee prism, or sites
where the inspectors thought erosion may affect the levee performance. These sites have been
compiled and regular monitoring is conducted following floods; the table in Appendix B indicates “IRRM
Monitoring” as the category of work needed for these sites.
Interim Stabilization Measures
When it is determined that damage is extensive enough that levee failure could result during the next
flood, interim stabilization measures are implemented. In some cases, sandbagging of a levee that
overtops may be performed to deflect overflows around a site where scour of the prism occurred. In
more extreme cases, an emergency repair project may be initiated either through the USACE PL 84‐99
Program or locally.
Public Outreach
Communication of flood risks and appropriate measures to reduce them occurs in several ways in the
Nooksack basin. The SWIF planning process provided detailed information for agencies involved,
including many floodplain residents representing the diking districts and subzones. This public outreach
will continue during the transition into implementation of the SWIF and the CFHMP update planning
process. The County also participates in the FEMA’s Community Rating System. Flood newsletters
providing information on flood risk, mitigation measures and the County’s flood programs are mailed to
floodplain residents annually prior to the start of flood season. The need to educate the owners of the
lands underlying the levee system has become apparent as numerous deficiencies related to
encroachments were identified during the levee inspections. The County is preparing a brochure
describing how to care for your levee for distribution to landowners later this year.
3.2.5 Integration with Long‐Term Strategies for Flood Hazard Reduction
Because the SWIF planning process was aligned with longer‐term planning processes already underway
within Reaches 1 and 4, physical measures to correct some deficiencies on levees in these reaches are
not proposed as part of the SWIF. Future projects being considered at these sites would either correct or
eliminate the need for a project to correct a deficiency. These are discussed in more detail below.
Reach 1 – Sigurdson, Rayhorst and Rainbow Slough Levees
Within Reach 1, several reach‐scale levee setback projects to reduce flood risk and improve habitat were
evaluated during the SWIF planning process. The results of this work are documented in a separate
report (Watershed Company, 2015). The alternatives include reconfiguring portions of the Rayhorst and
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Rainbow Slough Levees in the areas where two deficiencies were identified. Settlement was noted at a
300 foot long section of the Rayhorst Levee (STA 30+00 to 33+00) in an area where the levee may be
setback if a reach‐scale project can be developed. The levee prism is wide and has a gentle backslope
and is able to withstand some overtopping with little potential for damage to the levee. Sandbags
observed during the last inspection were placed during the 2009 flood as the overtopping floodwaters
caused flooding of Haxton Way, limiting access to the Lummi Indian Reservation and the Lummi Island
ferry dock. No capital project is proposed to address the deficiency as the levee can overtop without
being damaged and longer term efforts may result in realignment of this section of the levee. The levee
is regularly monitored by the sector patrols during floods.
Four of the alternatives evaluated also include realigning the Rainbow Slough Levee. The USACE
identified an old valve on a culvert as a deficiency and recommended formally abandoning the culvert.
The valve is all that is visible as both of the ends of the culvert are buried and have been for many years.
No leakage or piping has been observed during or after floods. Monitoring will be continued in the
future as efforts to reconfigure the levee advance.
The USACE and WDFW are also involved in an even larger‐scale planning process that includes the lower
Nooksack River through the Puget Sound Nearshore Ecosystem Restoration Project (PSNERP). The
PSNERP project for the Nooksack estuary includes improving the connection of the Nooksack River to
the Lummi River, a former distributary channel of the Nooksack, to increase the magnitude and
frequency of flow in the Lummi River.
As described previously, a levee was constructed
across the inlet of a former delta distributary,
called the Lummi River in the early 1900’s. This is
within what is now known as the Sigurdson Levee;
a 48” culvert runs for approximately 300 feet
starting at the right bank of the Nooksack River,
running under the levee prism and discharging at
the head of the Lummi River. Deficiencies at the
culvert include the lack of video inspection and,
more recently, a sinkhole that developed between
the river and the levee. In 2015, Diking District #1
implemented an interim risk reduction project to
Photo 18: Upstream end of Lummi River channel with
fill the sinkhole with super sacks, in an effort to
no
flow
prevent ongoing piping that could eventually
affect the levee prism. The district had initially proposed formally abandoning the culvert but discussions
with WDFW indicated that this would not be permitted.
Most of the time the upper reach of the Lummi River is dry as the river flow is too low to initiate flow
through the culvert. But when flows approach 9,600 cfs, flow through the culvert begins and the upper
Lummi River receives Nooksack River water , providing instream habitat, and a flow path for salmon
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smolts down to Lummi Bay . Abandoning the culvert would dry up this channel, which is considered
“waters of the state”, making this solution not viable. The district also considered replacing the section
of the pipe where the sinkhole
formed. This option was not
supported by the Lummi Nation. The
Lummi River conveys Nooksack River
water to the Lummi Nation’s
commercial shellfish beds. The water
quality of the Nooksack River is
impaired and unless water quality
issues are addressed, the Lummi
Nation is concerned that repair of the
pipe would increase the flow
contaminate their shellfish beds.
Currently, the amount of flow
reaching their shellfish beds is not
enough to contaminate them and the
Lummi Nation does not want to
Photo 19: Upstream end of Lummi River channel with flow
increase the flow. Diking District #1
has filled sinkholes that formed over the pipe in the past without repairing the culvert, and the
cumulative effect appears to be metering the flow in a manner that limits the volume of contaminants
reaching the shellfish beds. The Lummi Nation indicated that further investigation is needed before they
can support any project that could change the amount of Nooksack River flow reaching the Lummi River.
These investigations need to address issues related to hydrology, hydraulics and water quality. The
WCFCZD intends to include technical analyses to address these issues as well as evaluating the effects of
different flow levels on fish habitat availability as part of the CFHMP update planning process. Ongoing
monitoring will be conducted as an interim measure until a long‐term solution can be developed and
implemented.
Reach 4 ‐ Deming Levee
Three levee setback alternatives were evaluated by the Reach 4 SWIF Team. All three of these included
realigning the downstream end of the Deming Levee, where the levee constricts flood flows resulting in
high velocities and frequent levee damage. The downstream end of the levee was damaged in 2009,
after it had just been rehabilitated in 2008 by the USACE. This damage has been identified as a
deficiency, but as described previously, it does not affect the levee’s performance. The damage is
located at the very downstream end of the levee, where it serves to deflect flood flows away from the
forested floodplain downstream. Floodwaters overtop the bank downstream of the levee and the
damage is over 450 feet beyond where it ties into high ground. While this deficiency will be monitored
to ensure the levee does not unravel from the downstream end and compromise the protection
provided to upstream properties, a capital project is not proposed as part of the SWIF. Efforts are
underway to secure the real estate needed to implement the long‐term plan for this portion of the
levee.
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Glacier and Gallup Creek –Glacier Creek Levee
As described in Section 2.5.2, WSDOT has already completed technical studies of the Glacier Creek and
Gallup Creek alluvial fans and developed a long‐term plan to reduce the need for frequent maintenance
for their bridges and reduce risk to the traveling public using the Mount Baker Highway. The plan
includes land acquisition, construction of a bridge to span both Gallup and Glacier Creeks and the
channel migration areas between them, abandonment and removal of the Glacier Creek Levee and
construction of a new setback levee along the left bank of Gallup Creek downstream of the highway (see
Figures 3.7). Since the development of their preferred alternative, a side channel adjacent to the
highway has become active and the ICT recognized that the 780 foot span bridge should be widened to
eliminate future erosion concerns along the approach to the bridge. The WCFCZD fully supports
WSDOT’s direction and will work collaboratively to implement the project. The WCFCZD will be the lead
party for the portion of the project associated with the levees, while WSDOT is the lead party focused
on construction of the new bridge.
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Figure 3.7 WSDOT Preferred
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Chapter 4 Funding and Implementation Strategy
The sources of available funding for SWIF implementation, the relative risk reduction associated with
specific implementation actions, the complexity of the work needed to implement projects and flood
projects underway outside of the SWIF are all factors that influenced development of the SWIF
implementation strategy.

4.1 Funding Sources
While the WCFCZD provides dedicated funding for ongoing flood hazard reduction efforts, the funding is
also used for stormwater planning and improvements, water quality programs and watershed planning
activities. The WCFCZD fund balance at the end of 2015 was approximately $11.4 million, though this is
projected to decrease by approximately $4.4 million by the end of 2017, as several large scale capital
projects are constructed. The annual revenue generated through tax assessments of the WCFCZD is
approximately $3.5 million, of which $2.6 million funds the water resources programs that are not flood‐
related. Due to the limited resources available for capital project implementation, full implementation
of the SWIF plan is expected to take over ten years. Significant risk reduction will occur throughout that
period, as projects with the greatest flood risk‐reduction potential will be the focused on first. Ongoing
maintenance measures and Interim Risk Reduction Measures (IRRM) will also reduce risk while the SWIF
plan is implemented.
In addition to the WCFCZD fund, components of the SWIF will likely be funded through outside sources
including:












USACE PL 84‐99 Program
Puget Sound Nearshore Ecosystem Restoration Program through USACE and WDFW
DOE Floodplains by Design Program
Environmental Quality Incentives Program
National Estuary Program
Salmon Recovery Funding Board
NOAA Coastal and Marine Habitat Restoration Program
Puget Sound Acquisition and Restoration Program
Estuary and Salmon Restoration Program
Diking district and subzone funds
Local cities

Funding sources tied to ecosystem recovery or restoration will need to include appreciable habitat
benefits to compete and successfully attain funding.

4.2 SWIF Funding Plan
The source of funding for specific SWIF plan components generally depends on the category of the
overall plan strategy as described in the following sections.
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4.2.1 Routine Levee Maintenance
Routine levee maintenance of the Nooksack levee system is typically conducted and funded through the
diking districts, subzones and cities that co‐sponsor the levees, with two exceptions. The Hovander
Levee is maintained by Whatcom County Parks and the Mount Baker Rim Levee is maintained by the
subdivision’s community association. This approach will continue during and after implementation of
the SWIF. Most of the existing deficiencies that can be resolved through routine maintenance will likely
be corrected within the next two to five years. Levee maintenance work plans for 2016 and estimated
budgets to complete the maintenance work over the next four years for the diking districts and
subzones are included in Appendix F.
4.2.2 Landowner Issues
Most of the deficiencies related to encroachments will be resolved through coordination with the
underlying landowner. Depending on the nature of the encroachment, correction measures may be
implemented and funded by the landowner or by the special district in which it falls. One exception may
be the retaining walls within the levee prism in the LE Subzone. The geotechnical assessments underway
will provide a context for specific actions needed to correct the deficiencies and funding of these actions
is dependent on the nature of the work required. If a capital project is needed to resolve the deficiencies
related to the retaining walls, a contribution from the WCFCZD may be warranted.
4.2.3 Capital Projects
The SWIF capital plan includes seventeen projects throughout the four reaches that make up the overall
Nooksack levee system. Preliminary design and planning‐level cost estimates were developed for each
capital project. The projects are listed in Table 4.1 in order of the ranking resulting from the
prioritization process, along with the planning‐level cost estimates.
The total cost of capital work needed to implement the SWIF over $15 million. Given the limited local
funding available, efforts to leverage local funds to secure grant funding will be maximized. Whatcom
County staff have been very successful at leveraging local funds in the past and will continue to pursue
outside funding aggressively. Funding for the following projects has already been identified:
 Deming Levee Improvement Project – WCFCZD, Floodplains by Design, REET
 Appel Culvert Replacement – WDFCZD, EQIP, DD#3
 Sande‐Williams Rehabilitation – USACE, DD#2 with a possible contribution from WCFCZD
Design and permitting of these projects is already underway and construction is planned for 2016 and
2017.
While funding for the remaining projects has not been secured, funding sources will be identified as the
projects are developed. Funding for improvements proposed for the Ferndale and Lynden Levees is
currently being pursued through DOE’s Floodplains by Design grant program. A preliminary proposal
that includes these two projects has been submitted for funding in the 2017 – 2019 biennium. The pre‐
proposal was viewed to be consistent with the funding program’s objective and the WCFCZD has been
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invited to submit a full application. If the grant is secured, detailed design work could commence as
early as the last quarter of 2017.
Table 4.1 SWIF Capital Project List

Rank

Project Description
Realign and improve level of protection of upstream end
of levee and realign tributary to riverward side of levee

Planning‐Level
Cost Estimate

Co‐Sponsor

Levee

DD#2

Deming

1

Ferndale
/DD#1

Ferndale and
Ferndale WTP
Levees

Reconstruct 1.2 miles of levee under Ferndale Road

2

WSDOT

Glacier

Abandon Glacier Levee and construct new setback levee
on left bank of Gallup Creek

TBD

3

LE Subzone

Lynden

Replace two 24" culverts with one larger culvert with flap
gate and enhance stream channel

$1,800,000

4

LE Subzone

Upper Hampton

Backslope and widen crest over approximately 3400 feet
of levee

$500,000

5

DD#1

Rayhorst

Widen and backslope 200 feet of levee

$50,000

6

DD#3

Appel

Replace two culverts and flap gates

$360,000

6

DD#4

Bertrand Creek RB

Repair 250 feet of eroding bank

$75,000

8

LE Subzone

Abbott

Realign upstream 500 feet of levee under Abbott Road
and tie‐in upstream end

$800,000

9

SNE Subzone

Twin View

Widen and backslope approximately 200 feet of levee

$50,000

9

DD#4

Bertrand Creek LB

Repair 250 feet of eroding bank

$75,000

9

DD#1

Red River

Repair approximately 200 feet of riprap/prism

$150,000

12

DD#2

Sande‐Williams

Repair 300 feet of riprap along levee face (by USACE)

$400,000

14

DD#3

Neevel

Layback approximately 250 ft of oversteepened levee

$150,000

13

DD#3

Devries

Leveling and reshaping of approximately 800 feet of levee

$200,000

15

DD#4

River Road

Repair 50 foot gap in levee

$30,000

16

DD#2

Deming

Stabilize downstream end of levee

$35,000

$3,500,000
$7,700,000

TOTAL

$15,875,000

Outside funding will also be pursued for some of the other twelve projects that have not yet been
discussed. As the projects are further developed, efforts to incorporate multiple benefits will likely result
in projects designs that are attractive to the various grant programs that fund river‐related work. Some
of the smaller‐scale projects such as the levee widening and backsloping projects, are likely to be funded
57 | P a g e

locally through the WCFCZD’s Construction Cost‐Share Program. Projects under this program are
implemented by the WCFCZD and cost‐shared at a 70/30 split with the local co‐sponsor. The Abbott
Levee Improvement Project is proposed to be funded using and WCFCZD and County Road funds.
4.2.4 Interim Risk Reduction Measures
The IRRM included in the SWIF are already part of the River and Flood Division’s annual work program
and funding is provided annually through adoption of the FCZD operations budget. The WCFCZD budget
also includes an annual allocation for emergency and/or new repair projects. Interim stabilization
measures needed to address damages identified during the post‐flood levee monitoring can be funded
using the emergency/new budget allocation, which typically is set at $300,000. If this budget authority is
utilized during a flood early in the year, the budget is supplemented to replenish the emergency project
allocation to address additional damages that may occur during the latter part of the year.
4.2.5 Integration with Long‐Term Strategies for Flood Hazard Reduction
While additional technical investigations and studies are needed to advance the longer‐term planning
efforts described in Section 3.2.5, significant work has already been completed. The 2016 WCFCZD
budget includes some budget authority to initiate the CFHMP update planning process. Future annual
budgets will include additional allocations as needed to complete the scope of work, once it is
developed by the stakeholder group that began as the SWIF ICT. Grant funding will also be pursued to
fund specific elements of the technical work needed to support the CFHMP planning process. The
WCFCZD’s proposal for the 2017‐2019 Floodplains by Design funding includes a technical investigation
by the USGS to evaluate how the proposed alternatives might affect sediment dynamics in Reach 1, with
particular attention to the ongoing sedimentation issues affecting the Lummi Nation’s water intake at
Marine Drive and navigation by tribal fishers. The proposal also includes funding for some key land
acquisitions within Reach 4, without which development of projects to implement reach‐scale levee
setbacks will not be possible. The Nature Conservancy has also included funding for geomorphic studies
of Reaches 1 through 3 to support the CFHMP update in a grant application submitted recently to NOAA.

4.3 Timeframe for Capital Project Implementation
An initial schedule for SWIF capital project implementation is presented in Table 4.2. This schedule
considers other projects within the WCFCZD Six‐Year Water Resources Improvement Plan (WRIP) that
are not part of the SWIF. Future flood events are likely to result in new damages and new capital
projects to repair them. The ICT recognizes that adaptation of the SWIF implementation strategy and
timeframe will be needed to incorporate these new projects.
All of the capital projects will require one or more of the following permits:
 USACE Section 404 permit including ESA consultation
 USACE Section 10 permit
 Section 401 Water Quality Certification through DOE
 Hydraulic Project approval through WDFW
 Aquatic Use Authorization through DNR
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Shoreline Substantial Development Permit or Shoreline Exemption through WCPDS
Shoreline Conditional Use Permit through WCPDS
State Environmental Policy Act Determination through WCPDS
Critical Areas Ordinance Review through WCPDS
Floodplain Development Review through WCPW

While procurement of permits is included as part of the project development process and is built into
the project schedule, unanticipated delays may result as the permitting process proceeds, resulting in
the need for additional adjustments to the overall implementation schedule.
The SWIF implementation strategy includes a biennial review process to evaluate progress and
incorporate new projects and project revisions throughout the implementation timeframe. The
stakeholder group established for the SWIF will be meeting regularly during the CFHMP update process,
and these biennial reviews can initially be integrated into that planning process. Progress reports will be
submitted to the USACE every two years following those reviews to document progress in implementing
the SWIF, and update the implementation strategy and timeframe as needed.

Table 4.2 Capital Project Implementation Timeframe
Local
Sponsor
DD#2
Ferndale
/DD#1
LE Subzone
LE Subzone
DD#1
DD#3
DD#4

Project Name
Deming Levee Improvement

2018

2019

2020

2021

2022

2023

2024

2025

Lynden Levee Improvement
Upper Hampton Levee
Improvements
Rayhorst Levee
Widen/Backslope
Appel Levee Culvert
Replacement
Bertrand Creek RB Stabilization

Twin View Widen/Backslope

DD#1

Red River Levee Stabilization

DD#2

Sande‐Williams Riprap Repair

DD#3

Neevel Levee Bank Stabilization

DD#4

2017

Ferndale Levee Improvement

LE Subzone
SNE
Subzone
DD#4

DD#3

2016

Abbott Levee Upstream Tie‐in

Bertrand Creek LB Stabilization

Devries Levee
Widen/Backslope
River Road Levee Repair
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2026

4.4 Near‐Term Actions
While the timeframe for full implementation of the SWIF may need to be adapted to respond to future
floods and inspections, near‐term actions are identified here to provide a framework for evaluating
progress during the implementation process. The near‐term actions listed below are milestones to be
accomplished over the next two years:







Construction of the Sande‐Williams Rehabilitation Project
Construction of the Deming Levee Improvement Project
Construction of the Appel Culvert Replacement Project
Submittal of application for grant funding for design of:
o Ferndale Levee Improvement Project
o Lynden Levee Improvement Project
Correction of current (2015) deficiencies related to:
o Sod cover
o Encroachments related to debris on the levee prism
o Depressions/rutting
o Animal control
o Video‐taping of culverts
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