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Executive Summary
This Swift Creek Sediment Management Action Plan (SCSMAP) encompasses the area inclusive of the
Swift Creek watershed from its headwaters on Sumas Mountain to its confluence with the Sumas River.
Swift Creek is located in northern Whatcom County, Washington near the communities of Everson and
Nooksack and has a long history of sediment loading and flooding as a result of a natural landslide in the
upper watershed. Material from the slide is from a unique geologic deposit that contains naturally
occurring asbestos and metals.
This SCSMAP was developed as guidance for physical management of sediment‐related issues in the
Swift Creek watershed and to provide a context for sediment management within the existing regulatory
framework. Because the Swift Creek sediment issues result in flooding, flood‐related management is
also included in this Plan. SCSMAP contents are as follows:
Chapter 1 includes a description of the Swift Creek setting and background, as well as a description of
Whatcom County’s approach and response to Swift Creek management to date. This chapter also
includes goals and objectives that informed development of active (project) and passive (program)
strategies recommended in the Plan.
Chapter 2 outlines relevant laws, regulations, rules, plans, and policies that provide the framework for
Swift Creek management. The regulatory outline provides general applicability; specifics as to
regulatory approach would be developed in conjunction with implementation of recommended
strategies. The approach included in the SCSMAP is intended to encourage cooperative and consistent
Swift Creek sediment management among agencies and jurisdictions involved in the Swift Creek
problem.
Chapter 3 describes the watershed in detail and includes conditions assessments for each identified
watershed issue. An overall list of problems that result from watershed conditions is provided. This
problem list, which identifies areas of high risk for overbank flooding, avulsion, and sediment
accumulation, provides the basis for future direction and management strategies.
Chapter 4 includes active and passive management strategies identified as feasible in development of
the SCSMAP. Strategies were developed to target high risk areas and protect public health and welfare,
public infrastructure, and the environment. Some identified strategies meet the goals of the plan
through direct application of public works projects (active management strategies), while others include
development of programs (passive management strategies) to address the major Swift Creek issues.
Chapter 5 provides the final recommendations identified and discussed in the SCSMAP.
Chapter 6 addresses the costs of implementing the strategies identified in Chapter 4. Costs are provided
as planning level estimates only. Active strategy planning level cost estimates include the estimated
cost for on‐site development. Passive strategy estimates are based on the project number of full time
equivalents in terms of Whatcom County staff to develop and implement an identified program.
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Chapter 7 provides a set of guidelines for project‐level plan implementation, along with a prioritization
protocol. The prioritization protocol developed for this plan will be utilized for all projects developed
under the umbrella strategies included in Chapter 4.
This draft plan is submitted to decision‐makers to determine Whatcom County’s direction for
recommendations and actions in response to the Swift Creek landslide and associated creek sediment
loading problems (refer to Figure 9, Chapter 3).
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1

Introduction and Background

Swift Creek, originating on Sumas Mountain in Whatcom County (Figure 2), has a long history of
sediment loading and reduced hydraulic conveyance capacity with consequent flooding as a result of a
natural landslide. Sediment from the slide is from a unique geologic deposit that contains naturally
occurring asbestos. In addition to the asbestos content, sediment from the slide is also known to
release trace metals; trace metals of concern include cadmium, cobalt, manganese, and nickel.
Sediment loading within Swift Creek creates conditions that inhibit animal life and growth vegetation in
and adjacent to the Creek.

1.1

Swift Creek Sediment Management Plan Goals and Objectives

Whatcom County has developed this Swift Creek Sediment Management Plan to plan and guide actions
within the Swift Creek watershed based on an identified need for a long range strategy. This Plan
provides a set of umbrella strategies for future actions, both in terms of projects and programs.
Once adopted:
1. Activities and actions within the watershed will conform with the adopted plan elements; and
2. Activities and actions under the Plan will be eligible for funding under a variety of programs.
The primary goals of this Swift Creek Sediment Management Plan (SCSMAP) are to establish a program
to manage sediment, flooding, and human health hazards within the Swift Creek watershed; identify
avenues for maximizing benefits to natural and human resources; and provide a solid base for
appropriate stewardship of economic resources.
Objectives established to meet these goals are included in Table 1‐1.

Table 1‐1. SCSMAP goals and objectives.
Identify avenues for maximizing benefits to natural
and human resources.

1.
2.

Provide a solid base for appropriate stewardship of
economic resources.

3.
4.

Establish a program to manage sediment, flooding,
and human health hazards within the Swift Creek
watershed.
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5.
6.
7.

Protect human health and welfare
Reduce damage to public and private property and to
public resources
Reduce public expenditures related to sediment
management and flooding
Provide an understanding of the complex Swift Creek
watershed
Propose projects and programs with a net positive
benefit
Emphasize long‐term solutions
Maintain ongoing multi‐agency involvement and
cooperation

1‐1
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1.2

Swift Creek Watershed

The Swift Creek drainage, the subject of this management plan, is located in Whatcom County near
Nooksack and Everson and encompasses the Swift Creek drainage area from its confluence with the
Sumas River to its head on Sumas Mountain (Figure 3).
East to west watershed elevation varies from 3,400 feet on the ridge of Sumas Mountain to the
relatively flat Swift Creek floodplain at elevation 80 feet, a change in elevation that occurs within
approximately 2.7 miles. The steeper portion of the Swift Creek watershed includes a large 225‐acre
tear drop shaped landslide and a steep canyon that encompasses the slide. A composite fan has
developed at the downslope exit from the steep canyon, extending westerly into the valley. The apex of
the fan occurs at elevation 400 feet and extends to the confluence of Swift Creek with the Sumas River,
covering approximately 495 acres. The Swift Creek alluvial fan extends out radially for approximately 1
mile before merging with the floodplain of the Nooksack ‐ Sumas valley.
The Swift Creek alluvial fan is sparsely populated. Land use on the fan consists primarily of agriculture,
single‐family residences, and several businesses. Businesses include the Ostrom Mushroom Farm and
the Great Western Lumber sawmill. No buildings or residences are located near the fan apex, which is
the most hazardous location on the fan.
Most of the lower fan was cleared of trees by the late 1800s for agriculture. The upper fan was also
likely cleared during the same period for the timber, although a large wooded area of mixed second
growth deciduous and coniferous trees has re‐established.
Four public county roads (Oat Coles Road, Goodwin Road, Massey Road, and South Pass Road) cross the
fan; Oat Coles Road and Goodwin Road cross Swift Creek. A major gas pipeline is located in an
underground Swift Creek crossing approximately ½‐mile east (upstream) of Goodwin Road.
The relatively unique geologic setting of the Swift Creek watershed, inclusive of the landslide and the
alluvial fan has created a management challenge for Whatcom County. The landslide includes a deposit
of serpentinite that contains asbestos that is mantled by conglomerates and overlain by glacial deposits.
As a result of the landslide, fine‐grained asbestos and metal‐containing material is delivered
downstream in a milky colloidal suspension within Swift Creek flows. Glacial deposits, primarily coarse
gravel and small cobble, are also delivered downstream, filling the stream channel and causing overbank
flooding.
For the purposes of strategy development for this SCSMAP, the Swift Creek drainage is divided into the
upper watershed and the lower watershed. The lower watershed is further divided into three reaches,
the Canyon reach, the Goodwin reach, and the Oat Coles reach. These watershed divisions and reaches
are shown on Figure 4.
1.1.1 Upper Watershed: North Fork and South Fork
The upper Swift Creek drainage system includes two forks, North Fork and South Fork, which originate
on Sumas Mountain.
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1.1.1.1 North Fork
The North Fork is slightly larger in watershed area than the South Fork and has been known as Goldmine
Creek. The North Fork originates at 3,350 feet elevation and has an average gradient of 25% over a
distance of 2.25 miles from its headwaters to its confluence with the South Fork. The North Fork habitat
quality, both in‐stream and along the stream banks, is good and the stream supports a healthy resident
trout population.
1.1.1.2 South Fork
The South Fork has a watershed area of one square mile. The South Fork originates at 2,700 feet
elevation and drops at an average gradient of 23% to the fan apex at 400 feet, a distance of
approximately 1.9 miles.
1.1.2 Canyon Reach
The Canyon Reach is approximately 2,300 feet in length extends from the fan apex to the canyon mouth,
located downstream. The North Fork and South Fork of Swift Creek converge at the approximate
midpoint of the Canyon Reach. The Canyon Reach is confined by valley sidewalls to the north and south
that limit the channel width.




The active channel width varies from 100 feet to 300 feet.
The average channel gradient decreases from approximately 8% at the apex to 5% downstream.
The channel bottom is primarily cobbles and gravel with occasional boulders.

The North Fork of Swift Creek enters on the right bank of the South Fork approximately 900 feet below
the fan apex. A smaller tributary also discharges to Swift Creek from the south below the fan apex (refer
to Figure 4).
1.1.3 Goodwin Reach
The Goodwin Reach is approximately one mile in length and extends from the canyon mouth where the
Canyon Reach ends to Goodwin Road. Swift Creek is unconfined in the Goodwin Reach. The alluvial fan
extends radially within this reach.




The active channel of the Goodwin Reach ranges from 30 feet to 200 feet.
The channel gradient decreases rapidly through this reach, varying from 5% at the upper end to 1%
at Goodwin Road.
The reduced channel gradient results in reduced water velocity, resulting in deposition of sediment
load. Channel substrate changes from cobble gravel in the upper portion of the Goodwin Reach to
predominantly gravel at Goodwin Road because the larger material settles out of the stream in the
upper portion of this reach.

A logging access road with a log and wood bridge crosses Swift Creek in the Goodwin Reach. Sediment
has historically been excavated for its use as aggregate from this reach. The Goodwin Road bridge (No.
201) is constructed of concrete and has an approximate 38‐foot span. The bridge includes mid‐channel
timber piles, concrete abutments, and concrete deck.
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In addition to bridges in the Goodwin Reach, the reach includes a utility crossing for 24‐inch, 30‐inch,
and 36‐inch high pressure lines for fuel and natural gas. These lines are buried under Swift Creek and
are occasionally exposure during high flow events.
1.1.4 Oat Coles Reach
The Oat Coles Reach is 1.4 miles in length and extends from Goodwin Road to the confluence of Swift
Creek with the Sumas River.




The active channel of the Oat Coles Reach varies from 30 feet to 100 feet. The channel is at its
narrowest immediately below Goodwin Road and at Oat Coles Road.
The channel gradient varies between 1.3% and 0.2% in this reach.
The substrate is predominantly sand at Oat Coles Road, indicating that the gravel component of
transported sediment is deposited upstream of the Sumas River.

Because of a very high sediment load is coupled with a shallow stream gradient (Figure 5), the Oat Coles
reach experiences severe sediment accumulation on a yearly basis. Public infrastructure within this
reach includes the Oat Coles bridge over Swift Creek. The Oat Coles Road bridge (No. 313) is
constructed of concrete and has an approximate 19‐foot span. The bridge includes concrete abutments
with a paved surface on a concrete deck.
1.1.5 Sumas River
The Sumas River watershed encompasses approximately 107 square miles from its headwaters on
Sumas Mountain in Whatcom County to its confluence with the Fraser River in British Columbia, Canada.
Flows are conveyed northeast from Whatcom County into Canada where the river traverses the low‐
lying floodplain of Sumas Prairie, a region of the Fraser Valley. The Sumas River is 36 miles in length, 17
miles of which are within Washington State. The Sumas River stream gradient is approximately 0.06%
within Whatcom County to the International border, then decreases to approximately 0.02% as it
crosses the Sumas Prairie.
Sumas River water levels are artificially maintained in Canada, as the river is used as an irrigation
source. Whatcom County records show that Chum and coho salmon are present in the Sumas River
from October to January, and spawning of salmonids has been recorded in the Sumas River. Canadian
floodgates that prevent flooding of the Fraser River into the Sumas River are opened by September 15
each year to allow passage of migrating salmon into the Sumas River and its tributaries. The Sumas River
is subject to periodic overflows from the Nooksack River and has been the main flow path of the
Nooksack River several times since deglaciation.

1.3

Swift Creek History Milestones

Management efforts within the Swift Creek watershed have historically been driven by landslide‐related
events. Between 1930 and the early 1940s, the landslide reactivated and downstream sedimentation
was reported. In 1971, debris flow from a debris dam outbreak at the landslide toe inundated and
buried the existing channel and the adjacent floodplain under several feet of sand and gravel. This
debris flow affected all Swift Creek reaches, creating the disturbed landscape that is still visible today.
Management activities since that time have attempted to restore the channel to elevations that existed
Swift Creek Sediment Management Action Plan
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before landslide reactivation and the 1971 debris flow. Management milestones related to these events
are included in Table 1‐2.
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Table 1‐2. Swift Creek history milestones.
1940s
1940s – 1971
1960s – 1970s
1971
1971
1970s – 2006

1998, 2005
2005 – 2007

2007
2007
2007 – Present

Swift Creek landslide is reactivated; first reports to Whatcom County of channel
filling with sediment
Soil Conservation Service (SCS) helps with sediment management
Whatcom County, SCS and U.S. Army Corps of Engineers begin working together to
manage Swift Creek
Rain‐on‐snow event causes debris dam outbreak below the landslide, delivering an
estimated 150,000 cubic yards of material downstream in debris flow event
U.S. Army Corps of Engineers dredges portions of the main channel and uses dredged
material to construct levees along creek banks to reduce future flood risk
Whatcom County routinely conducts channel maintenance dredging, primarily below
Goodwin Road, to maintain use of area bridges and roadways; sediment upstream of
Goodwin Road managed privately
“Big dig” channel dredging to restore channel bed elevations to pre‐debris flow levels
EPA conducts a health risk assessment and concludes that “significant” asbestos‐
related health risks are associated with Swift Creek sediment; Whatcom County is
advised that new sediment management strategies will be necessary
Whatcom County requests federal and state assistance in resolving management
dilemma stemming from EPA findings
EPA stabilizes Swift Creek sediment stockpiles with tackifier
Whatcom County continues to balance health risks with sediment management need
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2

Swift Creek Watershed Planning and Regulatory Framework

2.1 Swift Creek Sediment Management Planning
Swift Creek is a significant and complex management problem. In managing Swift Creek sediment
loading, Whatcom County recognized the need for comprehensive sediment management planning.
GeoEngineers was retained in 1998 to investigate alternatives for Swift Creek. GeoEngineers’
evaluation noted that the landslide failure area would likely continue, along with sediment production
and subsequent downstream delivery. Whatcom County adopted a strategy recommended by
GeoEngineers that included sediment removal, lower creek levee removal, and upstream sediment
traps. In 1998, GeoEngineers recommended phased implementation due to budgeting concerns
(GeoEngineers 1998); the dredging portion of the chosen strategy was implemented in 1998. Stream
cross section and sediment loading monitoring was implemented in 1999.
Over several years, it became clear that fully implementing the 1998 plan and constructing the
suggested sediment traps would be too expensive for the County to fund. In addition, monitoring
results showed that periodic minor dredging was not keeping up with sediment deposition. As permits
for dredging became more difficult to obtain, Whatcom County determined that new alternatives for
Swift Creek management would be required and initiated a new management planning process. Kerr
Wood Leidal Associates (KWL) and BGC Engineering (BGC) were retained in 2003 to conduct technical
investigations and assist with identification and evaluation of additional management alternatives. KWL
provided draft recommendations in 2005, a component of which was a repeat of the 1998 channel
dredging and maintenance as an attempt to return Swift Creek to pre‐1971 elevations (refer to Section
1.3).
Whatcom County completed the repeat dredging recommended by KWL in 2005, surveyed profiles, and
initiated monitoring. Between 2005 and 2007, EPA and the Washington State Department of Health
(DOH) conducted studies on health risks related to naturally‐occurring asbestos. During the same
period, the Washington Department of Fish and Wildlife (WDFW) registered concern about fish habitat
degradation. Whatcom County had retained Landau Associates in 1990 to sample Swift Creek sediments
for presence of asbestos. Landau (1990) found asbestos in samples and concluded that Swift Creek
sediment could be used as fill material as long as recommended safe handling procedures were
followed. In response to new health and environmental concerns, Whatcom County retained KWL to re‐
evaluate Swift Creek management alternatives with over‐arching goals of minimizing health risks and
impacts to fish habitat. KWL produced a final management alternatives report in 2008.
Since 2008, Whatcom County has worked to obtain additional information for completion of this
management plan. This additional information, along with technical investigations completed by
GeoEnginees, KWL, and BGC, is detailed in Table 2‐1.
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Table 2‐1. Swift creek technical investigations.
1990

1998
2005
2008
2008
2008

2009
2010

Landau Associates Inc. 1990. Swift Creek Investigation Report, Whatcom County,
Washington. Report prepared for Whatcom County Engineering Department, Bellingham,
Washington.
GeoEngineers, Inc. 1998. Geotechnical Engineering Services, Stream Management Plan for
Swift Creek, Whatcom County, Washington.
BGC Engineering, Inc. 2005. Swift Creek Landslide Study, Whatcom County, Washington.
Kerr Wood Leidal Associates, LTD. 2008. Swift Creek Background and Management
Alternatives.
Kerr Wood Leidal Associates, LTD. 2008. Hydrologic and Hydraulic Analysis.
Whatcom County Public Works, Washington State Department of Ecology, U.S.
Environmental Protection Agency. 2008. Swift Creek Short to Mid‐Term Sediment
Management Alternatives Assessment: Cooperative Internal Staff Report. Whatcom County,
Washington.
Bennett Engineering, LLC. 2009. Groundwater Investigation Report, Swift Creek Vicinity
Between Goodwin Road and Oat Coles Road. Whatcom County, Washington.
Pacific Surveying & Engineering, Inc. 2010. Sumas Mountain Naturally Occurring Asbestos
Interim Alternatives Analysis. Whatcom County, Washington.

2.2 Regulatory Requirements and Planning Documents
Swift Creek sediment has been primarily managed by Whatcom County since 1980, but includes
overlapping jurisdiction by state and federal agencies. Different sets of laws and regulations address
various aspects of Swift Creek sediment. Some laws and regulation relate to flooding and floodplain
management, while others relate to the sediment, itself.
2.2.1 Relevant Laws, Rules, Plans, Programs, and Policies
Whatcom County’s historic sediment management strategy for Swift Creek (Chapter 1) included
obtaining permits for and dredging Swift Creek, with sediment removed from the area for a variety of
end uses. The U.S. Environmental Protection Agency (EPA), in 2005, responded to Whatcom County’s
permit request for Swift Creek dredging to the U.S Army Corps of Engineers (Corps) raising concerns
about Swift Creek sediment removal and potential for off‐site use. Of primary concern was health risk
related to asbestos in the sediment. EPA’s letter suggested to the Corps that maintaining sediment on‐
site be included as a condition of the dredging permit. EPA, in 2007, reaffirmed their position on
handling and other associated activities related to the Swift Creek dredged sediment and noted that the
regulatory framework would be largely defined by state and local regulations. EPA’s letter is included in
this SCSMAP as Appendix A.
The Swift Creek regulatory framework is largely defined by federal, state and local regulations, including
federal and state sediment contamination laws and regulations and state and local flood management
regulations. Laws, regulations, rules, plans, programs, and policies that affect Swift Creek include:
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Federal
 Clean Water Act
‐ Section 401
‐ Section 402
‐ Section 404


National Flood Insurance Act
(NFIP) / Flood Disaster
Protection Act




Coastal Zone Management Act
National Environmental Policy
Act
Comprehensive Environmental
Response Compensation and
Liability Act



Washington State
 Floodplain Statutes
‐ Flood Control by Counties
‐ Floodplain Management
 Water Pollution Control Act
 Shoreline Management Act
 Washington Hydraulic Code
 State Environmental Policy
Act
 Model Toxics Control Act
 Washington Sediment
Management Standards

Whatcom County
 Comprehensive Plan
 Zoning Ordinance
 Shoreline Management Program
 Flood Damage Prevention
Ordinance



Critical Areas Ordinance
SEPA Ordinance

In addition to this framework, an Environmental Cooperation Agreement exists between the State of
Washington and the Province of British Columbia to protect and preserve shared environments. Work
associated with preservation of shared environments is conducted through the Environmental
Cooperation Council (ECC), jointly managed by the Governor of Washington State and the Premier of
British Columbia. Task forces developed under the ECC provide attention to and management of cross‐
border issues such as flooding, groundwater quality, and air quality in shared environments.
2.2.2 Water Resource Framework
Major source control regulations have been promulgated under the Clean Water Act (CWA) to control
discharges into national waterways.


CWA Section 401 requires the State to certify that any project that may result in any discharge into
navigable waters, such as dredging, will comply with effluent limitations required under the statute.
State water quality certification under Section 401 is granted by Ecology. The Corps issues the
permit once state certification is granted. State water quality standards are governed by Chapter
173‐201 WAC.



CWA Section 402 establishes requirements for point‐source discharge permits for pollutant
discharges into navigable waters of the U.S. In general, point‐source discharges must be
conditioned not to exceed the effluent limitation set forth in the statute. Section 402 also requires
the EPA to review and grant permits for any discharge of designated pollutants. Through the NPDES
Program, EPA regulates the direct discharge of pollutants to surface waters by requiring the
adherence to relevant effluent standards and technology‐based pollutant controls as well as
ambient water quality standards.



CWA Section 404 governs discharges of dredged material into waters of the United States, including
all waters landward of the baseline of the territorial sea. EPA and the Corps each administer specific
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aspects of Section 404. The Corps has the primary responsibility for issuing permits. A Section 404
permit is required to address dredged material removal and dredged material disposal in a
nearshore environment. EPA has the role in developing environmental guidelines (in conjunction
with the Corps) for evaluating permit applications and is the responsible permitting agency for
CERCLA‐designated sites.
Parallel to the federal Clean Water Act is the State Water Pollution Control Act which regulates various
source control activities related to sediment management. By enacting the Water Pollution Control Act
(90.58 RCW) and associated regulations (173‐220 WAC), Washington State meets federal requirements
to issue NPDES permits. Whatcom County applies NPDES permit requirements through its Development
Standards. NPDES permitting may be applicable to Swift Creek dredging activities to manage sediment
dewatering water during the sediment stockpiling process. Washington State also has an
antidegredation policy for groundwater quality under Chapter 90.48, which requires that all beneficial
uses of groundwater be maintained and protected. Existing groundwater quality is to be protected
against degradation of groundwater quality standards and codified in Chapter 173‐200 WAC.
The Coastal Zone Management Act of 1972 establishes a national policy to preserve, protect, develop,
and where possible, restore or enhance the resources of the nation’s coastal zone. This statue
establishes a framework for shoreline management programs. States have authority to delegate this
responsibility to local governments. When a state has its shoreline master program approved by the
federal government, the state program supersedes the requirements of the Coastal Zone Management
Act. Coast Zone Management consistency reviews for projects within the Coast Zone Management
jurisdiction are reviewed for consistency by Ecology.
Chapter 90.58 RCW defines the State Shoreline Management Act. This act requires the proponent of
any substantial development within 200 feet of the high water mark of the shoreline to obtain permits if
the proposed development or action interferes with the normal use of the shoreline. Permits in the
case of Swift Creek are granted by Whatcom County under the Shoreline Management rules include in
Whatcom County Code (WCC) Title 23. WCC Title 23 regulates shoreline development to ensure
compliance with the goals of environmental protection, maximum beneficial land use, view protection,
water use and access. Included in this program are requests for dredging activities. Swift Creek is not
within Washington State jurisdiction, but the Sumas River is a listed shoreline stream. While the
management strategies included in this SCSMAP are intended to manage Swift Creek only, any
management activity that would extend to or impact the Sumas River would fall under the shoreline
management regulations. In addition to shoreline management regulations, the Whatcom County
Critical Areas Ordinance (CAO) (WCC Title 16.16) regulates development of aquatic areas such as
streams and wetlands. In addition to streams and wetlands associated with Swift Creek projects,
Whatcom County’s CAO categorizes the Swift Creek watershed as a geologically hazardous area (Figure
6).
The Washington Hydraulic Code (Chapter 77.55 RCW, 220‐110 WAC) includes requirements relating to
any activity that would use, divert, obstruct, or change the natural flow or bed of any of the marine or
fresh waters of the State. The Washington Department of Fish and Wildlife (WDFW) reviews general
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project plans and construction plans for hydraulic projects proposed at or below the established
ordinary high water mark. Proposals are evaluated for the protection of fish and aquatic life and
compliance with the State Environmental Policy Act (SEPA). This regulation is applicable to all Swift
Creek sediment‐related projects.
2.2.3 Flood Framework
The federal National Flood Insurance Act (1968) initiated the National Flood Insurance Program (NFIP).
The purpose of this program was to make affordable flood insurance available to communities that
adopt comprehensive floodplain management regulations. Whatcom County is a participant in the NFIP
program, providing eligibility for government funded flood disaster relief. The NFIP is administered by
FEMA through the Federal Insurance Administration (FIA) office.
Under the NFIP, a community is required to adopt minimum floodplain management regulations and
establish flood elevations. A community may enter the regular program upon completion and adoption
of a technical flood insurance study which includes hydrologic and hydraulic analyses. The study must
provide flood profiles, a Flood Boundary‐Floodway Map, and the water surface elevation of the base
flood. The maps and report are useful tools for floodplain planning.
The NFIP includes an emergency program that is initiated when the FIA notifies a community that it has
been identified as a flood‐prone area. Notification is provided in the form of a Flood Hazard Boundary
Map (FHBM), a preliminary delineation of flood hazard areas with no elevations shown. After receiving
the FHBM, a community may apply to the FIA for limited amounts of insurance.
FEMA also allows reductions in flood insurance premiums based on disaster preparedness activities and
programs undertaken by counties and communities that exceed the minimum standards. This program
is the Community Rating System (CRS). Whatcom County is involved in the CRS and has achieved a high
system rating. The Swift Creek floodplain is designated as a special hazard area, an unnumbered A‐
Zone, on FEMA Flood Insurance Rate Maps (FIRM). Residents in the Swift Creek area, therefore, receive
reduced flood insurance rates.
Washington State's floodplain program (Chapter 86.16 RCW) integrates federal, state and local
regulatory programs in a comprehensive strategy to reduce flood damages. The State floodplain
program requires that local jurisdictions adopt a flood damage prevention ordinance based on minimum
standards contained in the NFIP. Local jurisdictions with a flood damage prevention ordinance in place
provide an avenue for property owners in flood‐prone areas eligibility for federal insurance. Ecology
administers the State floodplain management program and provides both financial and technical
assistance to local jurisdictions for flood and watershed management activities.
Through the Flood Control Accounts Assistance Program (FCAAP), Ecology provides financial assistance
for:




Emergency actions (up to 80% of cost or $150,000 for all jurisdictions in any one county)
Preparation of flood hazard management plans (up to 75% of cost)
Maintenance of flood control structures (up to 50% of cost)
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Other flood planning activities such as GIS development, preparedness activities, and hazard
reduction actions.

In addition to FCAAP funding, Chapter 86.12 RCW provides local counties with the authority to levy taxes
and take actions to prevent flood damage. Actions within this statute include adoption of
comprehensive flood hazard management plans for individual watersheds or drainage basins located
within a county and use restrictions in flood‐prone areas. If a comprehensive flood hazard management
plan were to be developed for the Swift Creek watershed, Whatcom County would consider application
of regulations and standards of the Whatcom County Flood Damage Prevention Ordinance, policies
included in the Comprehensive Plan, and designations within the Zoning Ordinance to fully develop
floodplain uses and restrictions for the plan.
2.2.4 Environmental Policy Framework
State Environmental Policy Act (SEPA) (Chapter 43.21C RCW, WAC 197‐11, WCC Title 16.08) establishes
the State’s environmental policy for protection and preservation of the environment. Approval through
the NEPA/SEPA process is necessary prior to the issuance of the permits needed for sediment
management activities included in this SCSMAP.
The national version of SEPA, the National Environmental Policy Act (NEPA) establishes and sets forth
the national policy for environmental protection and preservation. The Council on Environmental
Quality (CEQ) provides executive guidance on federal responsibility, implementation and specific
requirements for documentation. Federal agencies must comply with NEPA pursuant to CEQ policies (40
CFR Parts 1500).
As Swift Creek is located in Whatcom County and actions that may be completed under this SCSMAP are
initiated at the local level, review of the action would occur under SEPA. If, however, an action related
to Swift Creek were to be initiated by a federal agency or include components under federal jurisdiction,
that action would be reviewed under NEPA or jointly under NEPA and SEPA. In addition, Whatcom
County, the lead agency for each project under this SCSMAP may adopt any environmental analysis
prepared under NEPA.
2.2.5 Sediment Regulatory Framework
Swift Creek sediment contains weathered serpentine (serpentinite) which, in turn, contains chrysotile
asbestos. The regulatory definition of chrysotile asbestos by the Occupational Safety and Health
Administration (OSHA) and EPA, “ fibers that are at least five micrometers (µm) in length with an aspect
ratio greater than or equal to 3:1.” In addition, Swift Creek sediment is designated as an asbestos
containing material under WAC 296‐62‐07703 as several samples collected have shown that the
sediment contains more than 1% asbestos.
Asbestos included in Swift Creek sediment is naturally‐occurring, the source being a landslide in the
upper Swift Creek watershed. As the landslide is the asbestos source and is a natural phenomenon,
toxic and hazardous waste cleanup rules do not apply. If, however, sediment is removed from any
location in which it is naturally deposited, the sediment falls under toxic and hazardous waste rules. At
the federal level, the applicable program is the Comprehensive Environmental Response Compensation
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and Liability Act (CERCLA) (42 USC 9601). In Washington State, the CERCLA parallel rule that would
apply to Swift Creek Sediment is the Model Toxics Control Act (MTCA).
Congress enacted CERCLA, commonly known as Superfund, on December 11, 1980. This law created a
tax on the chemical and petroleum industries and provided broad federal authority to respond directly
to releases or threatened releases of hazardous substances that may endanger public health or the
environment. In addition, CERCLA established national policy for environmental investigations and
cleanups and detailed procedures for identification and remediation of sites listed on the National
Priorities Lists (NPL). The National Oil and Hazardous Substances Pollution Contingency Plan, more
commonly called the National Contingency Plan or NCP (42 USC 9605), is the federal government’s plan
for responding to both oil spills and hazardous substance releases. The NCP is the primary guidance
document for CERCLA response actions. Provisions of CERCLA and the NCP are interconnected, and in
the case of Swift Creek sediment, CERCLA provides authority to the federal government to remove or
mitigate a site in case of a release or threat of a release of hazardous substances or pollutants into the
environment that might affect the public health or welfare. The federal government is also authorized
to initiate hazardous substance removals in the event of a release that might impact human or animal
populations, contamination of drinking water, or sensitive areas. Under CERCLA, EPA oversees and
directs site investigations and cleanups.
MTCA (Chapter 70.105D RCW, WAC 173‐340) identifies potential areas for cleanup and defines the
methods for investigating sites, site cleanup standards, and site goals. Ecology is responsible for
administering the standard and listing the sites that contain hazardous materials that pose a potential
threat to human health and the environment. MTCA establishes cleanup standards and requirements
for the cleanup of sites contaminated with hazardous substances. The regulation applies to all media:
air, water, soil and sediment. MTCA has a reporting requirement for the release or potential release of
hazardous substances that may threaten human health or the environment, and requires investigation
by Ecology within 90 days of a report. If an initial investigation confirms contamination is present, and
cleanup necessary, the property is entered on Ecology’s Site Management Information System. All
confirmed sites are ranked and placed on the State Hazardous Sites List. MTCA establishes strict liability
for cleanup.
MTCA provides legal authority to establish criteria set forth in Washington’s Sediment Management
Standards (SMS). The Sediment Management Standards (Chapter 90.105D RCW, WAC 173‐204) are
developed and enforced by Ecology under the provisions in the Water Pollution Control Act (90.48 RCW)
and MTCA. Sediment Management Standards were approved by EPA as part of the water quality
standards of the state of Washington pursuant to Section 303 of the Clean Water Act.
These standards establish sediment quality criteria for freshwater, estuarine, and marine sediments. The
SMS define two criteria: the lower Sediment Quality Standard (SQS) below which no adverse effects are
expected and above which minor adverse effects are expected, and the higher Cleanup Screening level
(CSL or also called the minimum cleanup level ‐ MCUL) above which adverse biological effects are
expected. The SMS also define the procedure for site rankings and requirement for sediment cleanups
(WAC 173‐204‐570 and 580).
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It should be noted that, while these rules are described here, neither CERCLA nor MTCA rules apply to
Swift Creek sediment unless the watershed is officially designated and ranked as a federal or state
cleanup site. Eventual defining roles of EPA and Ecology in Swift Creek sediment management and the
eventual designation or classification of Swift Creek sediment for cleanup could result in implementation
of this broader framework that includes federal and state cleanup rules. Whatcom County
acknowledges that this designation could occur and has incorporated recommendations in this SCSMAP
for sediment handling, storage, and monitoring that would address the handling, storage, and
monitoring guidelines included in the MTCA rules. Recommendations related to sediment focus on
MTCA because EPA’s 2007 letter to Whatcom County (Appendix A) notes that the Swift Creek problem
should be handled through state and local regulatory structures.
The regulatory framework applicable to individual management strategies identified in this SCSMAP will
be determined in conjunction with strategy implementation. A specific regulatory approach will be
determined for each management strategy prior to initiation of project permitting or program initiation.

2.3 Swift Creek Regulatory Agency Approach
In implementing this SCSMAP, Whatcom County will continue to work with federal and state agencies to
manage Swift Creek sediment in terms of determining exposure pathways and potential danger to
public health and welfare. Whatcom County intends to work closely with Ecology to explore potential
avenues for assistance with Swift Creek sediment management to:



Determine whether remedial action could be accomplished effectively under MTCA
Prioritize Swift Creek to receive funding for sediment management under MTCA’s hazardous
substance tax.
In addition, Whatcom County intends to work with Ecology to obtain funding from toxics control
account funds from the Washington State Legislature for long term solutions to the Swift Creek
problem.
Once long term solutions for Swift Creek, as identified in this SCSMAP, are in the process of
implementation, Whatcom County intends to work with the Corps to initiate ecosystem restoration, a
federal program available through the Corps. This program could help to restore historic Swift Creek
habitat and aquatic populations. In addition, Whatcom County will work within its own framework and
with cities affected by Swift Creek (Everson, Nooksack, Sumas) to provide a consistent policy set for
addressing the Swift Creek alluvial fan, floodplain, and the Sumas River.
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3

Swift Creek Watershed Conditions and Problem Assessment

3.1 Swift Creek Watershed Processes and Conditions
The Swift Creek watershed includes complex geologic features such an active landslide and a composite
fan composed of material generated by the landslide. Sediment generated by the landslide is a
watershed‐wide sediment quantity problem, but also has the potential to affect the environment and
human health because of its composition. Sediment described in this conditions analysis and problem
assessment includes all material generated by the Swift Creek landslide; all material sizes generated by
the landslide and transported downstream and included are termed ‘sediment’.
This section describes the conditions of the watershed and the management challenges that arise from
those conditions.
3.1.1 Landslide
The Swift Creek landslide has been described as a deep‐seated landslide that developed over time as a
result of geologic processes. The geologic setting for the upper Swift Creek watershed was described in
detail by Converse Davis Dixon (Converse et al.) in 1976. Geologically, the Swift Creek landslide area
includes sedimentary conglomerate bedrock that was, in pre‐glacial times, thrust over younger rocks
composed of serpentinite. The bedrock is westerly‐sloping and is weathered along exposed surfaces,
exposing clay contact points. The Swift Creek serpentinite is a dense, greenish‐black rock in blocky
formations that include thick zones of shattered rock fragments. These bedrocks are mantled by sands
and gravels deposited by receding glaciers and by landslide debris (refer to Figure 7).
This geologic background provides the basis for analysis of both ancient and modern landslide processes
and mechanisms. Converse et al. (1976) note that the Swift Creek landslide is complex and includes
several landslide components that lead to failure of earth materials adjoining the landslide mass and, as
the slide moves, the result is overall enlargement of the slide. The various components, or mechanisms,
of the slide mass are slowly moving downslope independently. The slide mechanisms include blocks of
bedrock material that slump, rotate, and slide irregularly, resulting in cracks, crevasses, and surfaces
where trees tilt up‐slope; and debris and slump flows where surfaces are broken, erode easily, and trees
are tilted at random angles. Slump flows make up the largest portion of the slide and primarily occur at
the toe and throughout the central slide area.
Landslide processes were examined by both Converse el al. (1976) and BGC Engineers (2005). These
studies show that ancient landsliding (more than 10,000 years before present (ybp)) was the result of
the geologic makeup of the slide and the wet climate. Erosion at the toe and along the sides of the
landslide caused weakening of the clay contact points of the bedrock, resulting in slippage downslope
along the relatively steep incline to the upgradient constriction point of the canyon where it became
relatively stable for many years.
From ancient times to present, erosion of material supporting the landslide in the canyon has continued.
In the 1930s, the landslide mass again began to move downslope and is easily visible on 1940 aerial
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photos. BGC Engineers (2005) note that three consecutive years (1931‐1933) of elevated precipitation
levels were likely the cause of slide reactivation; increased moisture content and decreased shear
strength (increased liquidity of the clay contact points) of the slide mass initiated slide movement. Once
reactivated, the slide has continued to move independent of these initial activating forces. Converse et
al. (1976) calculated movement of the slide downgradient at 30 feet per year based on aerial
photographs from 1940, 1955, 1966, and 1975. In geologic terms, this rate of landslide movement is
considered to be slow.
The challenge for Whatcom County, in terms of management of the Swift Creek landslide, is determining
the overall stability of the slide in relation to downgradient movement, along with incorporation of
previously stable surrounding material into the slide mass. While BGC Engineers (2005) concluded,
based on a two‐dimensional model, that the bulk of the slide mass is unlikely to be prone to rapid
movement or acceleration unless an earthquake occurred immediately following abnormally prolonged,
wet weather conditions, the possibility of a debris flow is much more likely.
A debris flow is a channelized landslide that carries large sediment loads and organic debris
downgradient. As the Swift Creek slide moves, debris is accumulating along the toe of the landslide in
the upper end of the narrow canyon. If the upper layers of this area of debris accumulation become
overly saturated, the entire area of accumulated debris could rapidly flow downgradient. As the debris
reaches the downgradient end of the canyon and topography becomes more flat, a large portion of the
debris would be deposited, but the event would continue as a debris flood.
A large debris flow event occurred in 1971 that moved 150,000 cubic yards of material downstream in
Swift Creek in approximately 20 minutes. BGC Engineers (2005) completed calculations based on data
collected for the 1971 event and predicted that future debris flows would likely be of long durations and
include large total volumes (e.g., a debris flow with a several hundred year return interval could reach a
total volume of 300,000 cubic yards of material moved in a single event).
3.1.2 Sediment
Sediment conditions within the Swift Creek watershed are related to natural sedimentation processes,
but are also related to stockpiled sediments from dredging activities.
3.1.2.1 Swift Creek Sediment Processes
Bedrock of the Swift Creek landslide is overlain with alluvium, glacial deposits, and slide debris.




Alluvium is primarily muddy gravel with lenses of fine‐grained brownish‐yellow sand.
Glacial deposits are heterogenous reddish‐brown small pebble gravel and sand.
Slide debris is a mixture of bedrock materials in a weak matrix of clay, weathered serpentinite, and
rock flour.

A mixture of these surficial materials is accumulating at the toe of the landslide. A combination of
landslide movement and surface water flow (fluvial process) results in downstream transport of large
volumes of these materials with subsequent deposition on the Swift Creek alluvial fan (Canyon,
Goodwin, and Oat Coals reaches) and in the Sumas River. Sediment transport downstream is categorized
Swift Creek Sediment Management Action Plan

3‐3

as either bedload or suspended load. Bedload is sediment that moves along the bottom of a stream or
river by rolling or sliding. Bedload movement occurs during moderate or higher water flows that are
typically related to higher precipitation levels during the fall and winter months. Suspended load is clay,
silt, and fine sand that is carried above the bed within lower to middle portion of the water column.
Swift Creek sediment is carried downstream and, depending on velocity of water flow, is deposited on
the alluvial fan and in the Sumas River. The Swift Creek gradient decreases rapidly from the upper
Canyon Reach through the lower Goodwin Reach (Figure 5). Water velocity slows as gradient decreases
and, as water velocity decreases, sediment deposition increases. Several estimates of overall sediment
deposition have been completed to date.


Converse et al. (1976) reported that a study completed by the Soil Conservation Service (SCS) in
1965 estimated annual sediment deposition of 123,000 yd3.



GeoEngineers (1998) suggested a sediment monitoring program based on surveyed stream cross‐
sections as part of a set of management alternatives prepared for Whatcom County. Whatcom
County staff collected data from the cross‐sections from 1998 to 2002; data analysis showed an
annual bedload deposition of 30,000 yd3. It must be noted, however, that this estimate is for
bedload only and does not account for the suspended load.



KWL (2008) completed an analysis of Swift Creek annual sediment deposition based upon grain size
analysis. The analysis was based on landslide sediment samples collected in 1996 and on the
Whatcom County bedload estimates from 1998 to 2002. KWL (2008) concluded that a total
sediment load of 48,000 yd3 would be deposited on a yearly basis in Swift Creek if the size
distribution of material transported was roughly equivalent to the size distribution of the landslide
samples. This estimate included both bedload and suspended load for normal precipitation years.
KWL (2008) concluded that, though their estimate was based on normal precipitation years, years
with higher than average precipitation could yield total sediment loads similar to the 1965 SCS
estimate of 123,000 yd3.

Whatcom County has used a planning level estimate of 150,000 yd3 to provide a factor of safety for Swift
Creek projects.
3.1.2.2 Swift Creek Sediment Stockpiles
Although estimates of annual sediment loading vary, annual sediment accumulation in Swift Creek is
significant and requires management. Channel maintenance for flood prevention and attempts to re‐
establish channel cross‐sections has resulted in nearly annual sediment dredging and, more recently,
stockpiling activities since reactivation of the Swift Creek landslide in the late 1930s. Throughout history
the sediment, determined to be useful sand and gravel, was removed in conjunction with dredging or on
an as‐needed basis from localized stockpiles for a variety of uses, including public works road projects.
As it became more clearly understood that the serpentenite component of the accumulated Swift Creek
sediment, the mineral that contains asbestos, could be a health risk, Whatcom County ceased allowing
Swift Creek sediments to be removed from the area. Required dredging for channel maintenance has
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resulted in stockpiling only since 2007. Stockpiles are primarily located in the Goodwin and Oat Coles
reaches. Stockpile locations are shown on Figure 8.
Potential health risks associated with Swift Creek sediment stockpiles have been the subject of ongoing
air and groundwater monitoring programs conducted by Whatcom County, the Washington State
Department of Ecology (Ecology), and the U.S. Environmental Protection Agency (EPA). In October 2007,
the Whatcom County asked the EPA to help contain the asbestos contaminated dredged material on
site. EPA reconfigured existing stockpiles and applied a soil tackifier (dust suppressant) to stockpiles,
noting that the use of a tackifier would help to stabilize piles of dredged material, reducing quantities of
wind‐blown asbestos from potentially affecting the surrounding area.
3.1.3 Flooding
Accumulation of sediment in the lower reaches of Swift Creek can result in both overbank flooding and
channel avulsion. Channel avulsion is movement of a body of water out of its channel and along a new
course, typically at a lower slope, whether previously established (already a stream or river) or
established as a new channel.
Converse et al. (1976) note that overbank flooding has been reported since the 1940s. Overbank
flooding deposits Swift Creek sediment on agricultural fields adjacent to the creek. Five large flood
events have been documented to have deposited between 12 and 20 inches of sediment on the Swift
Creek floodplain. Large storm events typically occur in fall and winter as a result of large or prolonged
storm events or rain‐on snow events known as “pineapple express” events. Pineapple express events
result in large volumes of precipitation from rapidly‐moving water vapor extending from Hawaii to the
northwest. KWL (2008) estimated Swift Creek peak flow for 2‐year to 100‐year flood return intervals
based on regional regression equations developed by the USGS. Return intervals and flow are included
in Table 3‐1. Known return intervals provide Whatcom County with a base for both flood and sediment
management planning and design.
In addition to overbank flooding associated with storm events, flooding in the Swift Creek drainage can
be landslide‐related. This flood type is
Table 3‐1. Peak discharge calculated by KLW(2005)
termed “outbreak flood”. In the event
for Swift Creek 2‐year to 100‐year flood return
that a small debris flow occurred at the
intervals*.
landslide toe and temporarily blocked or
Return Interval (Years)
Discharge (cubic feet per
dammed Swift Creek in the Canyon Reach
second (cfs))
during relatively high peak flow
2
130
conditions, flooding associated with
10
240
25
300
sudden breaching of the blockage could
50
355
occur between the fan apex and the
100
400
Sumas River.
* Based on USGS regional regression equations or ungauged streams.

3.1.4 Habitat
Whatcom County habitat data show that coho salmon, steelhead trout, and cutthroat trout have
historically inhabited the lower reaches of Swift Creek, as well as the North Fork. The South Fork of
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Swift Creek has been altered by the landslide and in‐stream dredging. Swift Creek varies in habitat
quality from good quality riparian and in‐stream habitat in the North Fork of the upper watershed to
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streambanks largely devoid of vegetation and no in‐stream habitat in the lower Swift Creek reaches.
The habitat and water quality in the North Fork support a resident trout population, while the lower
Swift Creek reaches, as a result of poor sediment and water quality, do not support aquatic life,
including fish.
The Swift Creek landslide includes serpentinite which, when exposed to pH below 8, releases trace
metals. Sediment samples have been collected and studied by Whatcom County, cooperating agencies
such was the Washington State Department of Health, and EPA, as well as the Canadian Government
and independent researches (e.g., Hans Schreier). Studies have consistently shown that some trace
metal levels are high in Swift Creek sediments and the calcium‐to‐magnesium (ca:mg) ratio is quite low.
Lack of vegetative regrowth along the banks of Swift Creek is attributed to this low ca:mg ratio. An
ideal ratio is approximately 3, while average measured values in Swift Creek sediment are 0.02.
Sediment sampling conducted by Whatcom County staff in 2004 found elevated concentrations of
nickel, chromium, cobalt, magnesium, and nickel.
3.1.5 Health Risk
Swift Creek sediment sampling has been conducted for many years, with recent focus on health risk for
those living and working near Swift Creek and the Sumas River. Swift Creek sediment contains chrysotile
asbestos which is released in sediment with breakdown of serpentinite, a component of the Swift Creek
landslide. In addition to asbestos, serpentinite breakdown also includes the heavy metals cobalt,
chromium, manganese, and nickel.
Potential Public Health Risk
Studies of potential public health risk associated with Swift Creek sediment are ongoing. EPA conducted
activity‐based sampling in 2006 and 2010, noting in final reports that breathing asbestos fibers can lead
to lung diseases. As a result of these and other studies, the Whatcom County Health Department, in
conjunction with the Washington State Department of Health, issued health advisories for Swift Creek
and the northern portion of the Sumas River, into which Swift Creek flows. The health advisories
recommend that exposure to Swift Creek sediment by area residents be minimized to avoid potential
inhalation of asbestos fibers. Recommendations for exposure minimization include:









Pave or cover unpaved walkways, driveways, or roadways. The cover should be thick enough to
prevent disturbance of asbestos‐contaminated sediment during routine uses or activities.
Cover known Swift Creek sediments in gardens and yards with asbestos‐free soil or landscape
covering. The cover should be thick enough to prevent disturbance of asbestos‐contaminated soil
during routine uses or activities.
Pre‐wet garden or agricultural areas before digging, shoveling, or disturbing soil.
Try to keep pets from carrying dust or dirt on their fur or feet into the home by keeping them out of
areas where asbestos may be present. If they do get dirty, bathe the pet (brushing can release fibers
into the air).
Remove shoes before entering homes or other buildings to prevent tracking‐in dirt.
Use doormats to lower the amount of soil that is tracked into the home.
Keep windows and doors closed on windy days and during nearby construction.
Use a wet rag instead of a dry rag or duster to dust.

Swift Creek Sediment Management Action Plan

3‐7






Use a wet mop on non‐carpeted floors.
Use washable area rugs on floors and wash them regularly.
Vacuum carpets often using a vacuum with a high efficiency HEPA filter.
Install a HEPA quality filter in forced air furnace systems.

Additional steps recommended for the northern Sumas River include:
 Avoid working or playing in or next to the river or areas with flood deposits.
 Minimize soil disturbing activities.
Whatcom County’s approach to reducing potential public health risk associated with Swift Creek
sediment is to inform and educate the local community of the risk and to apply resources responsibly in
the watershed to reduce, to the degree possible, public exposure to Swift Creek sediment.
Potential Occupational Health Risk
At the request of Whatcom County, the Washington State Department of Labor & Industries conducted
a site consultation, which included personal and ambient air sampling for asbestos, in August 2005 to
determine potential occupational health risks associated with dredging and moving Swift Creek
sediment. Using ‘wet methods’ (spraying sediment with water during handling), sediment was moved in
a moist state using two trackhoes, two dump trucks, and a bulldozer. Results of samples collected
during the ‘wet method’ monitored activities showed that airborne asbestos fiber concentrations were
below the Permissible Exposure Limit (PEL) of 0.1 fibers per cubic centimeter.
Based on the site consultation, Whatcom County instituted a Public Works Asbestos Policy that includes
worker safety and sediment handling procedures for projects completed in the Swift Creek watershed.
Consistent with occupational health and safety requirements, the policy includes procedures for moving
and handling Swift Creek sediment using wet methods, procedures for use of person protective
equipment (PPE), and procedures for decontamination of personnel and equipment. The safety and
sediment handling policy is attached as Appendix B.

3.2 Swift Creek Watershed Identified Problems
Problems and conditions of the watershed are interrelated. Primary problems within the Swift Creek
watershed are directly related to landslide movement and watershed topography.


Landslide movement, though a problem in itself, results in large sediment volumes transported
through the Swift Creek reaches with primary deposition in the Oat Coles Reach. Identified
problems related to landslide movement and sediment volumes include:
o

Upper Watershed: slide movement continues to generate sediment that is delivered to the
lower reaches.

o

Upper Watershed: slide movement could accelerate and inundate the lower watershed and
alluvial fan with sediment.

o

Oat Coles Reach: yearly sediment deposition results in extreme aggradation that covers
protective bank armoring structures and significantly reduces stream conveyance capacity.
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Watershed topography, especially in the Canyon and Goodwin Reaches, coupled with alluvial fan
characteristics, provides avenues for avulsion of the creek. If a flood‐event‐related avulsion were to
occur on any portion of Swift Creek that includes the alluvial fan, the creek would be unlikely to
return to its banks. Portions of the alluvial fan is overlain with friable sediment from the Swift Creek
slide; if the creek were to leave its bed and bank, it would simply follow the path of least resistance
and low topography and remain along that path, establishing a new channel. The alluvial fan ends in
the lower Oat Coles reach. Overbank flooding in this area would likely result in the creek returning
to its channel when creek flow velocity returns to a normal condition. Identified problems related
to avulsion and overbank flooding risk include:
o

Canyon Reach: right and left banks include high avulsion risk.

o

Goodwin Reach: right and left banks include high avulsion risk.

o

Oat Coles Reach: right and left banks include overbank flooding risk as a result of extreme
aggradation as well as avulsion risk.

Identified problems and potential impact areas are catalogued in Table 3‐2. Problems are identified
by reach, bank, and identification number. A “WW” identifier is a problem considered to include
watershed‐wide implications. Identified problems areas and flow paths are shown on Figure 9.

Table 3‐2. Identified Swift Creek problems.
Problem ID

Description

UW1

Landslide movement results in large sediment volumes transported to lower Swift Creek
reaches.

UW2

North Fork habitat is isolated from the lower watershed.

CRRB3

Right bank avulsion could impact gas pipelines; Swift Creek could establish a new flow path to
the north along the pipeline corridor, cross South Pass Road and Goodwin Road, and enter the
Breckenridge watershed.

GRRB4

Right bank avulsion could establish a flow path to the northwest, crossing Goodwin Road and a
large wetland complex and entering the Breckenridge Creek watershed.

GRLB5

Left bank avulsion could establish a new flow path to the southwest, crossing farm fields and
Goodwin Road and entering an established drainage that flows to the Sumas River.

OCRRB6

Right bank avulsion could establish a path to the north, entering the Breckenridge watershed.

OCRLB7

Left bank avulsion and overbank flooding could inundate farmlands to the south and establish a
new flow path to an established drainage that flows to the Sumas River.

LW8

Overbank flooding and resultant deposition of Swift Creek sediment could result in airborne
asbestos as sediments dry.

WW9

Debris flow or outbreak flooding could impact the entire watershed below the landslide.

UW: Upper Watershed
LW: Lower Watershed
WW: Watershed‐Wide CRRB: Canyon Reach Right Bank
GRRB: Goodwin Reach Right Bank
GRLB: Goodwin Reach Left Bank
OCCRB: Oat Coles Reach Right Bank
OCCRLB: Oat Coles Reach Left Bank
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Problems included in Table 3‐2 were prioritized as a first step to developing a set of possible solutions.
Prioritization criteria (Appendix C) were applied to identified Swift Creek problems; prioritization scores
ranged from 0 to 40 and were based on affected use, extensiveness of the problem, problem severity,
and problem frequency. The outcome of the prioritization was intended to provide a roadmap for
application of projects and programs to the Swift Creek watershed based on identification of highest
need or most at‐risk areas. The second step in the process was to determine probability of problem
occurrence based on identified risk areas. This process aggregated results into priority levels of High,
Medium, and Low based on scores and incorporating impact and probability.


High priority problems included scores of 28 or higher and were inferred to have a high chance of
occurrence with greater impact within the watershed.
 Medium priority problems included scores of 18 to 27.
 Low priority problems, while still large problems, were considered to have a low chance of
occurrence with lower risk than other problems and lower associated watershed impact.
Ranking of identified problems are included in Table 3‐3 and criteria used to prioritize problem areas are
included in Appendix B.

Table 3‐3. Identified Swift Creek problems ranking.
ID

Swift Creek Reach

Problem Description

UW1
UW2

Landslide movement / sediment generation
Aquatic habitat isolated from lower watershed

16
10

L
L

CRRB3
GRRB4
GRLB5
OCRRB6
OCRLB7
LW8

Upper Watershed
Upper Watershed:
North Fork
Canyon
Goodwin
Goodwin
Oat Coles
Oat Coles
Lower Watershed

Score

Rank

29
29
25
30
25
32

H
H
M
H
M
H

WW9

Watershed‐Wide

Right bank avulsion risk
Right bank avulsion risk
Left bank avulsion risk
Right bank avulsion risk and overbank flooding
Left bank avulsion risk and overbank flooding
Sediment deposition on alluvial fan and floodplain creates
asbestos‐related health risk.
Debris flow or outbreak flooding

30

H

It is intended that, in completing the ranking, allocation of resources would be applied to identified
problems based on priority levels.
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4

Management Strategies

Management alternatives identified both throughout the years of landslide‐related analysis and by
those specifically retained by Whatcom County address both the hazards and health risks associated
with Swift Creek sediment. This chapter describes active and passive sediment management strategies
to reduce risk associated with Swift Creek sediment. Sediment management alternatives discussed in
this chapter include both project‐driven active management strategies and passive strategies derived
from planning objectives and overall watershed management.
Strategies included in this SCSMAP provide a general overview of solutions for identified Swift Creek
problems. Strategies were selected after the completion of feasibility analyses coupled with
assessments of strategy benefits. For many strategies, multiple implementation options were
considered, but only those that provide the most benefit were recommended for inclusion in the Plan.
Initial strategy analyses were completed by multi‐disciplinary teams of Whatcom County staff or by
consultants.
Active management strategies include strategies and solutions for specific problems identified within
the watershed. For each identified problem, strategy alternatives have been identified that could
become constructed solutions. Passive management strategies, once adopted, will become the plans,
goals, and objectives on which SCSMAP active strategy implementation will be based.

Table 4‐1. SCSMAP sediment management strategies.
Active Management Strategies
Upper
Watershed

4.1 Flood Hazard Management
4.1A Bank Armoring
4.1B Debris Deflection / Setback Levees
4.1C Infrastructure Revision
4.2 Sediment Management
4.2A In‐Stream Sediment Traps
4.2B Sediment Basin(s)
4.2C Sediment Stockpiling
4.2D Safe Sediment Disposal
4.2E Swift Creek North Fork Re‐Route
4.3 Maintenance and Repair
4.3A Annual Maintenance Program
4.2B Channel Conveyance
4.3C Large‐Scale Maintenance and
Repair
4.4 Landslide Stabilization
4.4A Surface Drainage
4.4B Landslide Toe Stabilization
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Passive Management Strategies
4.5 Flood Hazard Management Planning
4.5A Watershed‐Wide Flood Hazard Management Plan
4.5B Technical Flood Hazard Identification
4.6 Land Acquisition Program
4.6A Floodplain Acquisition Program
4.7 Monitoring
4.7A Landslide Movement Monitoring
4.7B Creek Channel Monitoring
4.7C Sediment Storage Monitoring
4.8 Education, Warning, Emergency Response
4.8A Sediment and Flood Education and Outreach
4.8B Warning and Emergency Response

Active Management Strategies
Active management strategies include debris flow/flood management; sediment management;
maintenance and repair; and landslide stabilization.

4.1 Flood Hazard Management
Management strategies for debris flood and flood hazard management were developed to address small
floods with associated bedload deposition that occur virtually every year, large floods (100‐year return
event) that include extreme bedload movement and deposition, and debris flows that may occur with a
frequency of decades to centuries. Flows associated with return intervals between two years and 100
years on which planning and management strategies were based are included in Table 3‐1.
The primary management strategy identified for yearly flood management includes bank armoring. The
primary large flood management strategy includes development of setback levees. Debris flow
management would occur through development of debris deflection levees in the upper alluvial fan.
4.1A Bank Armoring
Small floods with a short recurrence interval (occurring yearly) would be managed primarily through a
bank armoring program. The bank armoring program is separate from the maintenance programs
associated with flood control/management structures and infrastructure. The bank armoring program
includes:




Identification of sediment accumulation problem areas
Channel bank maintenance planning for identified problem areas
Identification of sediment management and storage requirements for bank armoring activity.

Yearly identification of channel lengths where sediment has accumulated and overbank flooding could
occur is the first step in yearly flood hazard management and is included in the yearly maintenance
program. Once channel length(s) requiring reinforcement through armoring have been identified, a
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bank armoring plan is prepared. The bank armoring plan includes identification of permits necessary to
complete the activity, necessary equipment, and required budget. In conjunction with plan
development for bank armoring, a sediment storage plan would be developed. The sediment storage
plan would include identification of sediment storage locations and appropriate sediment handling and
storage best management practices.
4.1B Setback Levees
Whatcom County’s strategy for managing yearly recurring and 100‐year flood events is development of
setback levees in strategic locations. The U.S. Army Corps of Engineers (1999) defined setback levees as,
“…an earthen embankment placed some distance landward of the bank of a river, stream, or creek. It
develops bypasses for the mainstream, flooding a land area usually dry but subject to flooding at high
mainstream stages.” Setback levees would provide for contained areas within the Swift Creek floodplain
within which overbank flows would be directed along a levee designed to encourage sediment
deposition. Setback levees developed within the Swift Creek watershed would:
•
•
•
•
•

Improve flood hazard management within the watershed
Reduce flood risk and health risk
Improve flood management system reliability
Minimize flood management system maintenance and repair
Promote natural and dynamic hydrologic and geomorphic processes of the watershed.

The bulk of the Swift Creek landslide is unlikely to be prone to rapid movement or acceleration unless an
earthquake occurred immediately following abnormally prolonged, wet weather conditions. Under
these conditions, a debris flow with subsequent debris flooding could occur. BGC (2005) found that,
based on historical debris flows that yielded over 100,000 yd3 of sediment, a debris flow with a several
hundred year return period could reach up to 300,000 yd3 in total volume.
Debris deflection levees are the primary management strategy to reduce debris flow and debris flood
risks. A deflection berm or levee, typically located in a manner similar to a setback levee, repels debris
from one area and allows the debris to be deposited in a less critical area. Deflection levees in the Swift
Creek watershed would:



Capture and contain larger debris flows and sediment from flooding events
Store sediment on the floodplain between the creek channel and the levee, reducing downstream
sediment transport.

4.1C Infrastructure Revision
In Swift Creek management planning, Whatcom County examined the possibility of two revisions to
existing infrastructure that could:



Aid in containment of Swift Creek in the event of right bank avulsion that could potentially impact
the Breckenridge Creek watershed
Increase Swift Creek conveyance to avoid overbank flooding due to sediment accumulation at
bridge abutments and piers.
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These revisions include raising South Pass Road and removing the Oat Coles Road bridge over Swift
Creek.


Raise South Pass Road: This management strategy includes raising a section of South Pass Road
between Oat Coles Road and Goodwin Road. South Pass road is heavily traveled and is a primary
east‐west access route. Raising the roadway 6 feet could allow ongoing use of roadway throughout
periods of Swift Creek overbank flooding. Raising South Pass road includes additional benefit
related to protection of the Breckenridge Creek watershed.



Remove Oat Coles Road Bridge: The Oat Coles bridge that crosses Swift Creek is approximate in
elevation to the existing elevation of South Pass Road. Oat Coles bridge removal would provide
increased Swift Creek conveyance capacity through removal of abutments that trap sediment,
would provide an unobstructed flood flow path, and would alleviate backwater effects from
sediment of floodwater and sediment accumulation at the bridge that result in upstream flooding.
If South Pass Road is not raised, removal of the bridge would provide a floodwater escape path
along Swift Creek, itself, and may prevent South Pass Road flooding. Residences to the north and to
the south of the Oat Coles bridge could be served using alternate routes.

4.2 Sediment Management
As described in Chapter 3, Swift Creek sediment is transported along the creek bed, termed bedload,
and in the water column as suspended sediment. Strategies for managing both bedload and suspended
load include sediment traps in the form of in‐stream in‐stream sediment traps to capture bedload and
sediment basins to trap suspended load. Sediment that collects in the lower Swift Creek reaches
requires removal from the creek to maintain cross‐sectional channel conveyance. In addition to in‐
stream sediment management, sediment removed from Swift Creek requires management. A strategy
for stockpiling sediment removed from Swift Creek, as well as sediment handling and storage best
management practices are discussed.
4.2A In‐Stream Sediment Traps
In‐stream sediment traps have been identified as a primary strategy to capture bedload sediment
moving downstream to:



Decrease potential for overbank flooding
Reduce yearly channel maintenance requirements.

In‐stream sediment traps are designed to limit the downstream movement of sand and gravel from
upstream sediment sources and are typically used in conjunction with other sediment control measures
to reduce excessive sediment in watercourses. Depending on trap design and stream characteristics,
lesser amounts of fine sediments, the fine sand, silts and clays that move in the flow rather than along
the bed, can also be trapped. In the case of Swift Creek, in‐stream sediment traps would be the first line
of defense and would be designed and placed to confine sediment deposition to a small reach of
channel that would reduce installation and maintenance costs.

Swift Creek Sediment Management Action Plan

4‐4

4.2B Sediment Basins
Converse et al. (1976) suggested that a sediment basin located on the upper alluvial fan within the
Goodwin Reach would be a primary solution to trapping sediment from the slide. The basin was
suggested to include a sediment storage capacity of 310,000 yd3 with a design to trap the entire
sediment load, including suspended sediment. Whatcom County further analyzed large‐scale sediment
basin development on the upper fan as a method to prevent downstream flooding. Both of these
analyses concluded that basin development, while feasible, would require extensive maintenance and
would be expensive to construct.
KWL (2008) revisited the possibility of a large‐scale sediment basin in relation to required maintenance
and environmental issues that had not been previously addressed. Maintenance on a yearly basis was
suggested to include excavation and storage/disposal of 50,000 yd3 to 123,000 yd3 of sediment based on
yearly sediment loading (described in Chapter 3).
Whatcom County staff has continued to examine the applicability of sediment basins in the Swift Creek
watershed. Either large or smaller sediment collection ponds placed in series would be effective
sediment traps. The developed strategy includes design and development of sediment basins within the
Goodwin Reach.
4.2C Sediment Stockpile Management
Whatcom County has historically sampled and analyzed Swift Creek sediment to determine constituency
and associated health risks. Concern over potential health risks associated with sediment removed from
Swift Creek has increased over time. EPA conducted an activity‐based health risk assessment of the
Swift Creek watershed between 2005 and 2007. One result of the study was a suggestion to Whatcom
County that Swift Creek sediment removed during large scale sediment dredging projects or yearly
maintenance activities would require safe management strategies and a new approach on the part of
Whatcom County. Since that time, Whatcom County has stockpiled Swift Creek sediment and has
worked on appropriate handling and management strategies. In addition, EPA stabilized stockpiles with
tackifier in 2007.
Whatcom County has stockpiled sediment removed from Swift Creek since 2007. Sediment stockpiles
are shown on Figure 8. Sediment stockpiling, in terms of a strategy for this SCSMAP, includes:






Identification and appropriate permitting of additional stockpile areas
Stockpiling according to sediment handling protocols developed by Whatcom County (Appendix B)
Access exclusion through signage (fencing requirements to be determined in conjunction with
permitting)
Development and implementation of stockpile monitoring in conjunction with the Whatcom County
Health Department
Development and implementation of a stockpile stabilization, capping, and closure plan.

Whatcom County, to identify stockpile areas, will develop criteria to establish environmental feasibility
for use in stockpiling. These criteria will be used at the identification and permitting phases of strategy
implementation.
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Whatcom County’s safe handling protocol includes methodologies for assessment of sediment removal
for stockpiling, use of “wet” methods for sediment movement activities, equipment and personnel
decontamination procedures, personal protective equipment requirements, air monitoring, engineering
controls, and waste removal. This safe handling procedure will be used into the future to protect
workers and ensure environmental safety.
Access exclusion for sediment stockpiles associated with Swift Creek will be similar to public safety
requirements for sand and gravel mines included Whatcom County Code Chapter 20.73.703. This
section ensures that operations, in this case sediment stockpiles, will be not be hazardous to
neighboring uses and that fencing or other access barriers may be required to ensure public safety.
Stockpile monitoring would be developed under a separate SCSMAP strategy. This strategy fully
described under Section 4.7C, Safe Sediment Storage.
A sediment stockpile stabilization, capping, and closure plan to prevent wind and water erosion that
could mobilize asbestos fibers or metals would be developed under this strategy. The first step in
developing a capping plan would be to design a method to minimize surface water intrusion into the
pile. This would be primarily be accomplished through surface grading around the pile to direct flow
away from the pile to prevent flow toward the pile and, if necessary, covering the pile with clay or other
impermeable material to prevent infiltration. A model such as EPA’s HELP model (Schroeder et al. 1984)
could be used to determine whether an impermeable layer would be necessary based on stockpile
constituency. The plan would also include measures for topsoil coverage and vegetation.
4.2D Safe Sediment Disposal
Whatcom County conducted an analysis of possible sediment storage locations within close proximity to
Swift Creek. The analysis included gravel mine locations within a six mile radius of the Swift Creek
watershed (Figure 10). Work completed to date includes a cursory examination of possible off‐site
storage locations. This strategy would fully develop an off‐site storage protocol for Swift Creek
sediment storage, including a system for tracking all sediment removed from the Swift Creek area. This
strategy would also include:


Locational criteria for off‐site sediment storage that would consider transportation costs, proximity
of residences, natural features such as adjacent wetlands or streams, and groundwater conditions.



Stabilization criteria for capping, planting, or other stabilization methodology.



Generalized monitoring criteria that would apply to all off‐site storage locations and facilities. Site‐
specific monitoring plans would also be required.

In addition to off‐site storage locations, Whatcom County began investigation of opportunities for
underground storage in excavations on County‐owned land with appropriate capping and monitoring.
Investigation of this possibility, along with implementation of underground storage on adjacent
agricultural lands, may also be examined under this strategy.
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4.2E
North Fork Swift Creek Re‐Route
Removing the North Fork from overall Swift Creek flow through redirection of the North Fork to the
Breckenridge Creek watershed is an identified strategy for reduction in volume of bedload sediment
transported to the lower creek reaches. The lack of North Fork flow in the lower Swift Creek reaches
would likely be noticeable in low to moderate flows and may move less fine‐grained sediment during
drier months.
This strategy includes development of a plan and feasibility analysis for re‐routing the North Fork. Re‐
routing would occur from the alluvial fan apex downgradient to the northwest. Analysis of re‐routing
this portion of Swift Creek would include risks, costs, and technicalities of crossing the high pressure gas
pipelines, South Pass Road, Goodwin Road, and numerous privately‐held properties.

4.3 Maintenance and Repair
This set of strategies is for overall maintenance and repair. These umbrella strategies would include an
annual inspection program; maintenance of sediment, debris, and flood management structures that
may be developed under this SCSMAP; maintenance and repair of public infrastructure within the Swift
Creek watershed; and maintenance of the Swift Creek channel to provide optimum conveyance
capacity.
4.3A Annual Inspection and Maintenance Program
This management strategy includes a maintenance program for routine inspections and small‐scale
damage repair. The key to effective maintenance is a regular inspection schedule to determine
maintenance needs. The inspection schedule would include general inspections, detailed inspections,
and special inspections.


General Inspections would be annual to more frequent inspections of sediment or flood
management structures located in areas of more frequent overbank flooding, areas at higher risk of
avulsion, or areas located adjacent to a residence or business.



Detailed Inspections would be conducted annually to assess structures and infrastructure as closely
as possible to determine serviceability and structural status. Detailed inspections of channel
conveyance capacity would be conducted within each Swift Creek reach below the landslide.



Special Inspections would be conducted in addition to general and detailed inspections after large
storm events or prolonged periods of heavy rain.

Sediment and flood management structures, as well as public infrastructure are included in the annual
maintenance program. Annual detailed inspection of watershed‐wide sediment and flood management
structures would be conducted for:




Unusual settlement, sloughing, or material loss of grade or cross section
Seepage or saturated areas
Appropriate maintenance of access roads to and on sediment management structures
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Caving on either the land side or the creek side of the structure that could affect the stability of the
structure section
Appropriate structure top drainage
Unauthorized vehicular traffic around or on the structure
Clear and accessible access path or roadway to the structure
Encroachments onto County‐owned land or County right‐of‐way that could endanger the structure.

Public infrastructure annual inspections would be related solely to potential dangers to infrastructure
that could result from Swift Creek flow or sediment deposition. Inspections would examine:
 Aggradation (sediment accumulation) upstream, downstream, or around infrastructure
 Culvert condition, settlement, sedimentation, erosion, or structural issues
 Bridge pier or abutment displacement or scour
 In‐channel infrastructure protection condition (e.g.,rip‐rap)
 Evidence of sloughing or undermining
 Evidence of localized flooding or backwater effects.
Channel conveyance capacity inspections would be conducted on all channel sections independent of
sediment and flood management structure or infrastructure inspections.
Small‐scale repairs required as a result of annual inspections that could be completed by Whatcom
County Public Works staff with required permits could be completed under the annual maintenance
program. If, however, an extensive repair and/or maintenance plan involving coordination of multiple
agencies or contractors, or extends beyond the definition of annual maintenance and repair, the activity
would be completed under the large‐scale maintenance strategy or the channel conveyance capacity
strategy.
4.3B Channel Conveyance
Channel conveyance improvements alter the channel so that more water moves downgradient without
impediment. Improvements generally include making the channel wider, deeper, smoother and/or
straighter. Swift Creek sediment deposition rates (refer to Chapter 3) require that sediment removal
occur on a cyclic basis, as the creek channel fills within one to a few years. Yearly identification of
channel lengths where sediment has accumulated, increasing the risk of overbank flooding, would be
the first step in implementing a channel conveyance management strategy. Once channel length(s)
requiring maintenance have been identified, typically as part of a yearly maintenance strategy, a
channel conveyance restoration plan would be prepared. The conveyance restoration plan would
include:









Methodology for restoring channel cross‐sections
List of priority restoration areas
Permits necessary to complete the activity
Requirement easement(s) or other real property‐related requirements
Necessary equipment
Required budget
Location of utilities, bridges, culverts, other buildings or infrastructure within the creek section
Need for temporary traffic revisions.
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The methodology typically implemented for conveyance capacity restoration would be dredging. This
portion of the channel conveyance plan would provide detailed estimates of dredging volumes based on
sediment distributed along the Swift Creek channel. Estimates would be developed through surveys or
examination of the creek bottom invert profile, bottom geometry, and slope within each creek reach.
In conjunction with conveyance maintenance plan development, identification of need for
implementation of one or more sediment storage strategies would be required (refer to Strategy 4.2C,
Strategy 4.2D). The sediment storage plan would include identification of sediment storage location and
appropriate sediment handling and storage best management practices.
4.3C Large‐Scale Maintenance / Repair
Structures established within the Swift Creek watershed, whether currently in existence or established
as part of SCSMAP strategy implementation, would be included in a maintenance program, along with
public infrastructure, to insure serviceability of the structures and infrastructure for their intended
purpose. This SCSMAP recommends development and implementation of an annual maintenance
program (Strategy 4.3A) for routine inspections and small‐scale damage repair. Large‐scale
maintenance requirements are included in this large‐scale maintenance and repair strategy.
Structures developed under strategies for flood hazard management (Strategy 4.1) and sediment
management (Strategy 4.2) would include inherent life spans in the absence of periodic rehabilitation.
As part of this strategy, Whatcom County would develop a set of Best Management Practices for
maintenance and repair of structures developed as part of this SCSMAP. Implementation of the
developed maintenance and repair BMPs would help Whatcom County to realize a greater return on
investment through prolonged structure life. BMPs would be updated to maintain concurrency as
structures are developed.
Infrastructure maintenance and repair would include planning and implementation by Whatcom County
Public Works staff. Annual maintenance program inspections would identify large‐scale maintenance
and repair needs, which would be carried out through planning and implementation by Whatcom
County Public Works.

4.4 Landslide Stabilization
Landslide stabilization was explored in detail by Converse et al. (1976). BGC (2005) expanded the
Converse stabilization discussion in their analysis of potential landslide risks. KWL (2008) summarized
these studies and provided determinations as to cost and feasibility of the stabilization strategies
explored. The strategy deemed both cost effective and feasible for this SCSMAP is subsurface drainage.
4.4A Surface Drainage
The landslide surface drainage strategy, as described by KWL (2008) is related to reducing the landslide’s
driving forces. Driving forces of the Swift Creek landslide, a result of gravity, can be reduced by lowering
the water level in landslide tension cracks through surface drainage. The Swift Creek landslide is not a
continuous rock, but is an accumulation of rock structures that include a web of surface cracks. Areas
within and between rock formations tend to accumulate, or pond, water. These areas promote
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infiltration of surface water into the slide mass. Seasonal high groundwater prevents surface water
drainage through the slide mass. Overall increased pore water pressure increases slide instability and
movement. Surface water drainage improvement is the primary strategy to reduce infiltration. This
strategy would include slope grading to encourage drainage away from the slide mass along with
construction and maintenance of drainage ditches, or installation of conduits or piping, along the
periphery of the landslide area.
4.4b Landslide Toe Stabilization
The Swift Creek landslide toe is generally saturated even during relatively dry weather, and is primarily
comprised of sand and silt with some clay (KWL 2008). Constant loss of this material downgradient
tends toward slide acceleration. One potential solution to prevent downstream sediment movement is
to stop sediment generation at the source. Converse et al. (1976) suggested that constructing a toe
buttress below landslide could improve slope stability. It was acknowledged that the suggested
landslide control structure, because of the magnitude of the slide and the forces to be resisted, would
have to be massive. Converse et al. (1976) further suggested that earthen materials would be the most
economical material for placement and compaction for toe buttresses. Prior to material placement for
buttress construction, excavation into the landslide would be required to provide sufficient room for the
buttress. For economic feasibility, re‐use of excavated material was suggested. The buttress, as initially
sized, was approximately I, 075 feet in length, requiring excavation of 14 million yd3 of slide toe material
and placement of approximately 13 million yd3 of compacted fill for buttress construction.
Converse et al. (1976) suggested a toe buttress to stabilize the landslide to increase resisting forces by
providing lateral support utilizing the canyon walls near the toe of the slide. Since the recommendation
of Converse et al. in 1976, however, the landslide has continued to move downgradient and the
landslide toe is now located at the upper end of the canyon with no available space for use of the
canyon walls for support. The landslide toe stabilization strategy, therefore, will require development of
an engineered solution that may involve materials other than the earthen materials suggested for
stability and/or an alternative method for utilizing the canyon walls for support.

Passive Management Strategies
SCSMAP passive management strategies include flood hazard management planning; watershed land
acquisition; monitoring; and education, warning, and emergency response.

4.5 Flood Hazard Management Planning
This strategy includes methods for addressing the flooding aspects of Swift Creek management. Primary
strategies include development of a flood hazard management plan and technical assistance.
4.5A Watershed‐Wide Flood Hazard Management Plan
Development of a watershed‐wide flood hazard management plan (FHMP) has been identified as a
strategy to address the flood‐related aspects of the Swift Creek issues. This would include development
of a plan to management both Swift Creek flood events and the Swift Creek floodplain. The primary
purpose of development of a FHMP in addition to this SCSMAP is to include plans for:
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Swift Creek frequently flooded and flood‐prone areas
Flood control maintenance
Stormwater management in relation to Swift Creek flooding
Shoreline management
Growth Management Act implications
Aspects of other watersheds that should be addressed
Flood hazard mitigation
Flood‐related activities occurring outside the SCSMAP that should be considered
Flood emergency preparedness and response.

Development of a FHMP would include engineering, planning, and environmental protection measures
recommended for the Swift Creek watershed in addition to those identified for this SCSMAP. In
addition, development of a FHMP would provide an avenue for flood assistance account funds.
4.5B Technical Flood Hazard Identification
Technical information and knowledge of Swift Creek flood hazards and associated implications are
essential for Whatcom County to manage both the Swift Creek alluvial fan area and the health risk
associated with Swift Creek flooding. This strategy provides an avenue for Whatcom County to gain
technical assistance to provide updated and complete information on which to make risk‐based
decisions. In addition, this strategy is intended to provide an umbrella under which Whatcom County
could obtain funding for staff technical training to obtain and retain required knowledge on Swift Creek
flooding issues and implications. This strategy will allow Whatcom County staff to retain consultants
and to work closely with staff from agencies such as FEMA and USGS to improve information accuracy.

4.6 Watershed Land Acquisition
The SCSMAP identifies the need for targeted land acquisition to provide adequate management area for
the Swift Creek corridor.
4.6A Swift Creek Land Acquisition Program
The primary goals of an acquisition program would be to:



Minimize the necessity for sediment management structure development and maintenance
Reduce sediment‐related risk to watershed residents in terms of health and property.

This strategy includes development of criteria for determining at‐risk properties, as well as undeveloped
lands that could be incorporated into the overall management area. Criteria for determining acquisition
priority would be based on




Overall risk to health and property,
Potential benefit to Whatcom County in development of sediment management structural
alternatives
Assessed values/fair market appraisals.
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The primary factors for final consideration for acquisition would be based on items such as repetitive
loss status or whether property acquisition would facilitate construction of sediment management
structures identified under this SCSMAP.

4.7 Monitoring
Real time information on Swift Creek landslide movement and Swift Creek flows during major weather
events or prolonged above average precipitation informs Whatcom County, emergency personnel, and
local citizens in making critical decision at pivotal moments. In addition, monitoring the Swift Creek
channel and associated sediment will aid Whatcom County in decision‐making processes for SCSMAP
program direction.
4.7A Landslide Movement Monitoring
Studies and models commissioned by Whatcom County over the last thirty years have shown that there
is a low risk of catastrophic failure associated with the Swift Creek landslide and that the landslide
moves at a slow rate based on standard landslide movement criteria. Western Washington University
(WWU) monitors the Swift Creek landslide for sudden changes in behavior patterns or movement using
cameras and weather stations.
A landslide monitoring plan would be developed that would include specific management actions based
on landslide movement thresholds. This strategy would include landslide monitoring using:
 Information generated through use of the WWU equipment
 Data collected from landslide subsurface drainage systems
 Periodic LiDAR data collection.
One or more of these monitoring systems would be implemented to show landslide slope movement
and acceleration. The information dissemination program that would result from this strategy would
include a caution that if monitoring results show an accelerating landslide mass, an impending
catastrophic failure is not necessarily implied.
4.7B Creek Channel Monitoring
Whatcom County initiated creek channel cross‐section monitoring in 1999. Monitoring provides
information on channel changes over time and allows Whatcom County staff to determine channel
aggradation rates that would affect overall flooding and avulsion risk. Decisions on channel conveyance
maintenance and sediment management rely on monitoring data. This strategy would include
development of a formal monitoring plan, including cross‐sectional survey frequency and protocols for
periodic LiDAR data collection and data processing.
LiDAR data from 2006 and 2011 along the Swift Creek corridor have been proven to be extremely useful
in monitoring creek channel changes and trends of degradation of sediment from the landslide area and
sediment aggradation in the lower creek reaches. In addition, LiDAR helps to determine creek bed
digital elevations. This strategy would include development of a survey and LiDAR data collection
schedule to help determine landslide status and changes in bed elevation. This strategy would provide
base information for development of project actions implemented under other SCSMAP strategies,
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including projects unidentified for maintenance and repair, flood management, and sediment
management.
4.7C Sediment Storage Monitoring
As described in Chapter 2, Swift Creek sediment is defined as an asbestos‐containing material. Also
included in Chapter 2 is a description of the state cleanup framework that would apply if Swift Creek
were to be designated for cleanup. Under MTCA, Whatcom County would be responsible for safe
disposal of Swift Creek sediment after sediment removal activities. This means that Whatcom County
must assure that sediment storage, whether in on‐site stockpiles or off‐site facilities, do not pose an
unacceptable threat to human health or the environment. As an asbestos‐containing material, stored
sediment of Swift Creek origin must be below a concentration that would cause an exceedance of the
allowable level of excess cancer risk in humans.
Storage of Swift Creek sediment in stockpiles is considered on‐site isolation or containment under
MTCA. Minimum requirements associated with stockpiling include protecting human health and the
environment, compliance with MTCA standards, compliance with applicable state and federal laws, and
compliance monitoring. Compliance monitoring includes protection, performance, and evaluation
components.




Protection monitoring assures that human health and the environment are adequately protected.
Performance monitoring confirms that permit requirements have been met, along with substantive
requirements of applicable laws and regulations.
Confirmation monitoring confirms long term effectiveness.

This strategy includes developing a monitoring plan that would generally follow MTCA monitoring
components, as well as other standards deemed necessary by Whatcom County. In implementing this
strategy, Whatcom County would not be assuming liability under MTCA, but would be acknowledging
that MTCA monitoring standards would provide assurance of public health and welfare protection.
Whatcom County Public Works would work with Whatcom County Health to determine appropriate
monitoring of Swift Creek sediment storage areas and tracking of collected data. Air quality data
collection has been initiated by Whatcom County Health and Washington State Department of Health.
This existing monitoring program would be used as a basis for establishing monitoring protocols for
development of future sediment storage areas.

4.8 Education, Warning, Emergency Response
4.8A Education and Outreach
Swift Creek education and outreach has been an ongoing effort by Whatcom County, Washington State,
and EPA. This strategy would formalize a Whatcom County Swift Creek outreach and education
program, develop a warning system, and develop an emergency response protocol. In conjunction with
preparation and adoption of a flood hazard management plan, education and outreach, Community
Rating System (CRS) credit could become available that would reduce flood insurance rates for those
living in the Swift Creek area.
Swift Creek Sediment Management Action Plan
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Public education and outreach can be a low‐cost tool that can result in increased awareness of health
and safety issues with the result of improvement in public safety. This strategy would include
development of a comprehensive education program that could incorporate sediment and health
awareness with flood risks and response. Communication tools such as a Swift Creek news and status
website, along with annual awareness bulletins would be developed.
4.8B Warning and Emergency Response
A warning system similar to systems implemented for other Whatcom County creeks could be
developed and implemented for Swift Creek. The system would include utilization of a USGS stream
gage inclusive of an automatic alert system. When the gage measures a stream level drop (e.g. 0.25 feet
in 15 minutes, signaling a debris dam building in the Canyon Reach that could result in a debris
flow/debris flood event), emergency numbers are dialed and local responders called to provide a visual
stream check. This system would provide lead time to warn residents and evacuate high risk areas. If
this system were to be implemented for Swift Creek, Whatcom County Public Works would work closely
with local fire districts (Whatcom County, Everson, Nooksack) to develop a call‐out, visual check, and
warning protocol that would be appropriate for the Swift Creek area.
In addition to a warning and emergency response protocol, Whatcom County would implement a flood
route plan for the Swift Creek area to maintain open emergency travel routes.
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5

Recommendations

The purpose of this chapter is to provide Whatcom County’s evaluation of active and passive
management strategies identified and described in Chapter 4, as well as recommendations for
implementation. Developed recommendations are the basis for Whatcom County’s action plan for Swift
Creek. Recommendations were developed using information generated over time on Swift Creek
sediment problem areas, sediment management priorities established by Whatcom County, and
identified data and information needs to support future planning efforts. Active and passive
management strategies were evaluated in relation to goals and objectives established by the FCZD for
Swift Creek as described in Chapter 1. Strategies and associated recommendations are included in
Tables 5‐1.

Table 5‐1. Recommendations.
Strategy

Recommendation(s)

4.1 Flood Hazard Management
4.1A

Bank Armoring

4.1B

Debris Deflection / Setback Levees

4.1C

Infrastructure Revision

• Implement project‐level bank armoring plans as deemed necessary for
the Canyon, Goodwin, and Oat Coles reaches.
• Design and implement a debris deflection/setback levee for right bank in
the Canyon Reach
• Design and implement a deflection/setback levee for the right bank of the
Goodwin Reach
• Design and implement a debris deflection/setback levee for the left bank
of the Goodwin Reach
• Design and implement a setback levee for the right bank of the Oat Coles
Reach
• Design and implement a setback levee for the left bank of the Oat Coles
Reach
• Raise South Pass Road
• Remove the Oat Coles Swift Creek bridge

4.2 Sediment Management
4.2A
4.2B

In‐Stream Sediment Traps
Sediment Basin(s)

4.2C

Sediment Stockpiling

4.2D

Safe Sediment Disposal

4.2E

Swift Creek North Fork Re‐Route

• Design and implement in‐stream sediment traps for the Canyon Reach
• Design and implement sediment basin(s) to trap suspended sediment on
the right bank Goodwin Reach
• Design and implement a sediment stockpile plan for the Canyon Reach
• Design and implement a sediment stockpile plan for the Goodwin Reach
• Design and implement a sediment stockpile plan for the Oat Coles Reach
• Further previous studies on potential off‐site storage locations, identify
potential site restrictions, work with agencies on appropriate off‐site
storage monitoring, develop comprehensive off‐site storage plan
• Develop plan to re‐route Swift Creek north fork to include infrastructure
crossings, private easements, agency input to preserve habitat

4.3 Maintenance and Repair
4.3A

Annual Maintenance Program

4.2B

Channel Conveyance

4.3C

Large‐Scale Maintenance and Repair

• Develop plan for annual inspections and small‐scale repair to emphasize
watershed‐based sediment management structures and public
infrastructure
• Develop protocol for annual channel conveyance maintenance based on
annual inspections to include identification of funding, permitting,
appropriate sediment handling and management techniques
• Develop plan for large‐scale maintenance and repair projects to include
funding, permitting, sediment handling, management, storage protocols

4.4 Landslide Stabilization
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4.4A

Surface Drainage

4.4B

Landslide Toe Stabilization

• Develop and implement a plan to maximize surface drainage from
landslide area
• Complete engineering design of effective toe buttress; identify funding
mechanisms and potential partnering opportunities

4.5 Flood Hazard Management Planning
4.5A

Watershed‐Wide Flood Hazard
Management Plan

4.5B

Technical Flood Hazard Identification

• Develop and adopt a flood hazard management plan to meet
requirements of Washington statutes for flood control and floodplain
management.
• Develop a protocol for obtaining input and technical assistance from
agencies and consultants on flood hazards related to Swift Creek
sediment.

4.6 Land Acquisition Program
4.6A

Floodplain Acquisition and Home Buy‐
Out Program

• Develop a priority‐based buy‐out program for high sediment and flood
exposure properties. Program to include analysis of buyout as an
alternative to implementation of other sediment management strategies.

4.7 Monitoring
4.7A

Landslide Movement Monitoring

4.7B

Creek Channel Monitoring

4.7C

Sediment Storage Monitoring

• Develop a system for collecting and analyzing real‐time landslide
movement data, as well as a risk‐based protocol to provide ongoing
landslide status based on collected data.
• Develop an analytical aggradation monitoring methodology using cross‐
sectional survey and LiDAR data collection, including data collection
periodicity.
• Develop a monitoring protocol for existing and future sediment
stockpiles that would ensure protection of human health and welfare

4.8 Education, Warning, Emergency Response
4.8A

Sediment and Flood Education and
Outreach

4.8B

Warning and Emergency Response
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• Develop and implement an education and outreach program to reduce
risk.
• Provide annual bulletins related to sediment and flood health and safety
risks
• Develop and implement a warning system for Swift Creek that would
involve the USGS and local fire districts
• Further study and implement plan on Swift Creek emergency flood routes
• Continue River & Flood coordination for flood response and recovery
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Planning Level Cost Estimates

The cost of SCSMAP implementation includes project‐level and program‐based costs. Estimated costs
included here are planning‐level costs based on preliminary concepts and assumptions of program
components with related staffing levels.
Table 6‐1 includes only general estimates. More detailed estimates will be required for budgetary
purposes.
Program‐based costs include full‐time equivalents required to implement recommended programs,
along with one‐time costs related to estimated consultant input.

Table 6‐1. Planning level cost estimates.
Active Management Strategies
Strategy

4.1 Flood Hazard Management
4.1A Bank Armoring
4.1B Debris Deflection / Setback Levees
4.1C Infrastructure Revision

4.2 Sediment Management
4.2A In‐Stream Sediment Traps
4.2B Sediment Basin(s)
4.2C Sediment Stockpiling
4.2D Safe Sediment Disposal

4.2E Swift Creek North Fork Re‐Route
4.3 Maintenance and Repair
4.3A Annual Maintenance Program
4.2B Channel Conveyance
4.3C Large‐Scale Maintenance and Repair
4.4 Landslide Stabilization
4.4A Surface Drainage
4.4B Landslide Toe Stabilization
1
2
3
4

Projected Planning Level Cost

$150 per lineal foot
$2,100,000 per levee(4), excluding wetland mitigation costs
Raise South Pass Road: $??
Remove Oat Coles Bridge (including roadway barriers and
detour signage: $??
$1,500,000(4)
$4,500,000(4)
$2,300,000 – $3,600,000 for each new stockpile area
Off‐Site Transportation: $2.51/yd3 to $5.98/yd3 (1)
Off‐Site Storage Capping: $??
Off‐Site Storage Monitoring and Administration: $??
$14,000,000 ‐ $17,000,0004
$200,000 ‐ $500,000
$2,000,000 each occurrence (assumed every 2 years)(2)
$800,000(4)
$150,000(3)
$65,000,000(3)

Ecology & Environment (2007)
Whatcom County (2008)
KWL (2008)
PSE (2010)
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Passive Management Strategies
Recommended Program
4.5 Flood Hazard Management Planning
4.5A Watershed‐Wide Flood Hazard
Management Plan
4.5B Technical Flood Hazard Identification
4.6 Land Acquisition Program
4.6A Floodplain Acquisition and Home
Buy‐Out Program
4.7 Monitoring
4.7A Landslide Movement Monitoring
4.7B Creek Channel Monitoring
4.7C Sediment Storage Monitoring
4.8 Education, Warning, Emergency Response
4.8A Sediment and Flood Education and
Outreach
4.8B Warning and Emergency Response

FTE*

Lump Sum**

Total

0.75 (2 years)

$200,000

$350,000

.2 (1 year)

$150,000

$170,000

.2 (10 years)

Variable depending on
property availability
and fair market
value.***

$200,000
+ property costs

.1 (1 year)
.25 (5 years)
.25 (10 years)

$60,000 per survey
$200,000

.25 (2 years)

$20,000

$70,000

.25 (2 years)

$60,000

$110,000

*
**
***

Full time equivalent based on $100,000/yr.
Based on estimated one‐time costs for consultant services.

†

Assumed to occur every two years.

†

$10,000
$430,000
$450,000

Estimated at $44,000,000 fair market value for all vulnerable properties in 2008.
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Implementation

This chapter describes the implementation framework to fully realize both projects developed under the
umbrella active management strategies and watershed‐wide programs of this SCSMAP. While an
implementation blueprint is provided, it should be noted that a funding strategy must be developed,
which will require multi‐agency collaboration and partnership.
SCSMAP strategy implementation would result in reduced sediment transport to lower Swift Creek
reaches, reduction in flooding and associated health impacts, and protection of private property and
public infrastructure. Protection and enhancement of aquatic habitat could also occur with SCSMAP
implementation. Whatcom County understands that Swift Creek sediment conditions would change
with implementation of strategies under this SCSMAP, but that the understanding of the overall
sediment picture could evolve with increased information on sediment processes and health risks that
may influence how recommendations of the SCSMAP are implemented.
SCSMAP implementation rate would depend on several factors, some of which include extent and
severity of flood events that could result in damage and health risk, available funding, and the cost‐
benefit relationship. Cost‐benefit analyses have not been included for each strategy in this SCSMAP, but
are anticipated to be prepared with project implementation immediately prior to the permit phase. For
these analyses, Whatcom County Public Works, on behalf of the FCZD, would balance the cost of
implementing a project under a SCSMAP strategy against the benefit of implementation. At the time of
implementation new data, mapping, studies, and monitoring information would be used to expand on
the conceptual projects design.
SCSMAP strategy implementation sequencing would vary according to availability of funds, completion
of other projects or activities on which a project relies, availability of publicly‐owned land or cooperation
from private landowners, or new information or emerging issues that would influence project phasing.
Management strategies identified in Chapter 4 include possible solutions for Swift Creek, especially for
those areas that experience higher incidence of sediment‐related problems and overbank flooding, as
well as areas where channel avulsion risk is high. Whatcom County developed prioritization criteria to
determine implementation priority based effectiveness of the strategy, potential benefit, and readiness
of strategy implementation. Possible prioritization scores ranged from 0 to 55. Strategies were then
ranked based on scores and their relationship to prioritized problems. Scores were then ranked as high,
medium, or low priority based on percentage of total scores realized for each active strategy. Ranks
included scores of 39 to 55 points or more for high priority, 25 to 38 points for medium priority, and 24
or fewer points for low priority. Strategy prioritization outcomes are included in Table 7‐1.
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Table 7‐1. SCSMAP active strategy scores and rankings.
Strategy

Score

Rank

35
44
38

M
H
M

41
40
26
26
37

H
H
M
M
M

43
41
40

H
H
H

24
45

L
H

4.1 Flood Hazard Management
4.1A
4.1B
4.1C

Bank Armoring
Debris Deflection / Setback Levees
Infrastructure Revision

4.2 Sediment Management
4.2A
4.2B
4.2C
4.2D
4.4E

In‐Stream Sediment Traps
Sediment Basin(s)
Sediment Stockpiling
Safe Sediment Disposal
Swift Creek North Fork Re‐Route

4.3 Maintenance and Repair
4.3A
4.2B
4.3C

Annual Maintenance Program
Channel Conveyance
Large‐Scale Maintenance and Repair

4.4 Landslide Stabilization24
4.4A
4.4B

Surface Drainage
Landslide Toe Stabilization

Problem ranking shows that right bank avulsion in any lower Swift Creek reach is high priority, along
with the potential for Swift Creek sediment deposition on the alluvial fan or floodplain. In addition, it is
clear that a priority would include planning for a debris flow/debris flood event. High priority active
strategies to provide solutions to high priority problems include:






Debris Deflection and Setback Levees
In‐Stream Sediment Traps
Sediment Basin(s)
All Maintenance and Repair Strategies
Landslide Toe Stabilization.

Whatcom County staff ranked passive management strategies as to priority based on needed plan‐
based solutions for ranked Swift Creek problems. Passive strategy rankings are included in Table 7‐2.

Table 7‐2. Passive strategy rankings.
4.5 Flood Hazard Management Planning
4.5A
4.5B

Watershed‐Wide Flood Hazard Management Plan
Technical Flood Hazard Identification

H
M

4.6 Land Acquisition Program
4.6A

Floodplain Acquisition Program

H

4.7 Monitoring
4.7A
4.7B
4.7C

Landslide Movement Monitoring
Creek Channel Monitoring
Sediment Storage Monitoring

M
H
H

4.8 Education, Warning, Emergency Response
4.8A
4.8B

Sediment and Flood Education and Outreach
Warning and Emergency Response
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Projects developed under the strategies included in this SCSMAP would be scored and ranked as low,
medium, or high priority in the same manner that the strategies were scored and ranked. Projects
ranked as high priority would be considered for implementation prior to projects ranked as medium or
low priority. After ranking, identified projects would be subject to the standard WCPW development
process to determine ultimate project feasibility. These flow charts provide for development of an
interdisciplinary team to review projects, identify project flaws, and identify priority based on project
benefits. If after this review, a project is determined to be feasible, it is subjected to secondary workup,
citizen advisory input, if warranted, a final benefit and priority evaluation, and final evaluation of staffing
and budget.
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Appendix C

SCSMAP Prioritization Methodologies and Scores
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Problem Prioritization
Problem prioritization criteria are based on types affected areas, extensiveness of area affected, severity
of impact, and whether the impact could occur yearly or would be far less frequent.


Use of affected area is a prioritization criterion that provides a weighting system for land use.
Scores are additive for affected areas that include more than one land use.



Extensiveness of area affected weights the scale of the problem. Scale includes both geographical
area and degree of impact to human health and safety.



Severity evaluates the type and magnitude of identified problems independent of scale.



Frequency describes and weights how often the problems could occur based on Swift Creek history.

Use
Description
Essential Infrastructure (essential arterials/sole‐access road, essential bridges)
Commercial/Industrial
Residential
Infrastructure (roads other than essential arterial/access, culverts, low use bridges)
Resource Lands
Extensiveness

Score
9‐10
4‐9
3‐8
5‐7
3‐4

Description
Regional – entire alluvial fan extending into the Sumas River watershed
Regional – affects a portion of Swift Creek alluvial fan and avulses to another watershed
Localized – affects a few homes, includes localized flooding, localized aggradation
Severity

Score
8‐10
6‐10
3‐7

Description

Score

Public Safety ‐ Human injury or death could result – Chronic problem area
Public Safety –Extensive sediment deposition could result in health risk
Habitat Impact / Degredation – Potential for additional habitat loss
Infrastructure or Property Damage ‐ Total loss of developed land use
Infrastructure or Property Damage – Some damage from severe sedimentation, flooding, or erosion
Inconvenience Flooding ‐ flooding that interrupts human activity or requires clean up

Frequency
Description
Yearly occurrence
Occurrence at least every 5 years
One occurrence in the last 20 years
Has not occurred in the last 20 years, but would likely occur in a 100‐year event
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9‐10
5‐9
5‐8
7‐8
5‐6
1‐2

Score
8‐10
5‐7
3‐4
1‐2

2

Strategy Prioritization
Strategy prioritization criteria are based on strategy effectiveness, level of benefit, and strategy
readiness for implementation.


Effectiveness weighs proposed strategies based on ability to solve identified problems.



Benefit assesses additional benefits that could result from strategy implementation. Benefit scores
are additive in this category.



Readiness addresses land ownership within the area proposed for strategy implementation, and
strategy readiness in terms of ability to move to design and permitting phase, and opportunity to
work with or obtain funding from outside agencies.

Effectiveness
Description
Strategy provides complete solution to the identified problem
Strategy addresses the majority of identified problems, but some residual risk remains
Strategy provides partial or temporary solution

Score
8‐10
4‐8
0‐4

Benefit
Description
Strategy provides public health and safety benefits
Strategy provides aquatic and riparian habitat or water quality benefits
Strategy provides protection for public infrastructure
Strategy provides protection for private property
Readiness
Description
Land Ownership ‐ land in Whatcom County or other public ownership or with willing land owner
Opportunity – strategy implementation would include partner(s) contributing funding and/or
political leverage
Readiness ‐ Extent to which strategy‐related project design and permitting could be completed or
program could be implemented

Swift Creek Sediment Management Action Plan

Score
5‐10
0‐7
4‐8
0‐4
Score
5‐10
4‐8
2‐6
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Problem Prioritization

Use
Essential
Infrastructure

ID

Problem Description

UW1

Landslide movement / sediment generation

UW2

Aquatic habitat isolated from lower watershed

CRRB3

Right bank avulsion risk

GRRB4

Right bank avulsion risk

GRLB5

Left bank avulsion risk

OCRRB6

Right bank avulsion risk and overbank flooding

OCRLB7

Left bank avulsion risk and overbank flooding

LW8

Sediment deposition on alluvial fan and
floodplain creates asbestos‐related health risk.

WW9

Debris flow/debris flood

Safety ‐ Injury / Safety ‐
Death
Health

Severity
Damage
Habitat
‐ Total
Impact
Loss

5
8
8
6
8
6
8

Commercial /
Industrial

Residential

9
9
9
10
9

9

10
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Regional
‐ Portion

Localized

8
9

8
9

1
8
8
6
8
6

8
8

8
10
Frequency

Damage
‐ Some
Damage

Inconvenience

Yearly

5

Every 5
Years

Total

Every
100‐Year
20 Years Event

8
8

6
6
6

6

Rengional ‐
All

1
3

8
8

16
10
29
29
25
30
25

4
4
4
4
4

6
6

Resource
Lands

8

5
0
8
8
6
8

Extensiveness

2

8
1

32
30

1

Effectiveness
ID

Strategy Prioritization

4.1

4.2A
4.2B
4.2C
4.2D
4.2E

Flood Hazard Management
Bank Armoring
Debris Deflection / Setback Levees
Infrastructure Revision
Sediment Management
In‐Stream Sediment Traps
Sediment Basin(s)
Sediment Stockpile Management
Safe Sediment Disposal
Re‐Route Swift Creek North Fork

4.3

Maintenance and Repair

4.3A
4.3B

4.4A

Annual Maintenance Program
Channel Conveyance
Large‐Scale Maintenance and
Repair
Landslide Stabilization
Surface Drainage

4.4B

Landslide Toe Stabilization

4.1A
4.1B
4.1C

4.2

4.3C

4.4

Complete
Solution
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Benefit (additive)

Partial /
Most
Tempor‐
Problems
ary
Solved
Solution

Total

Health
&
Safety

Habitat
/Water
Quality

Infra‐
structure
protection

Property
Protection

Control
of Land

Readi‐
ness

Oppor‐
tunity

3

5
8
5

0
5
6

7
7
4

4
4
1

8
5
10

4
3
5

4
6
4

35
44
38

2
3
2

8
6
5
6
6

0
6
0
0
7

6
8
4
4
5

3
4
0
0
2

8
5
6
5
5

4
2
3
2
2

6
4
6
6
8

41
40
26
26
37

4
2

9
8

0
0

8
8

3
4

10
10

5
5

4
4

43
41

3

7

0

8

3

10

5

4

40

0

5
9

0
7

6
8

2
4

5
5

2
2

4
4

24
45

3
6

6
5

6

Readiness (addititive)

2

