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This Notice of Availability and Request for Comments on Draft Environmental Impact Statement (Draft
EIS) has been prepared for the Swift Creek Sediment Management Action Plan (SCSMAP) the SCSMAP
Phase 1 Project Plan in compliance with the Washington State Environmental Policy Act (SEPA) under
Chapter 43.21C RCW and Chapter 197‐11 WAC. Whatcom County Public Works Department is the
project proponent on behalf of the Whatcom County Flood Control Zone District. Whatcom County
Planning and Development Services Department is the lead agency.
Swift Creek originates on the west side of Sumas Mountain and flows to the Sumas River, which flows
northeasterly into British Columbia, Canada. Swift Creek sediment, a result of a landslide in the upper
Swift Creek watershed, accumulates at a rapid rate in the lower reaches of Swift Creek, necessitating
coordinated sediment management planning. Whatcom County Public Works Department prepared the
Swift Creek Sediment Management Action Plan (SCSMAP) and the SCSMAP Phase 1 Project Plan to
address sedimentation and flooding that result in damage to agricultural, residential, and public assets
and has the potential to affect public health.
The proposed actions examined in the Draft EIS are adoption of the Swift Creek Sediment Management
Action Plan (SCSMAP) by the Whatcom County Council for implementing sediment management
strategies and, subsequent to Plan adoption, development of projects identified as necessary under
Phase 1 of the Plan.
Adoption of the SCSMAP is a non‐project action under the SEPA rules (WAC 197‐11). Two alternatives
are examined for the nonproject portion of this Draft Environmental Impact Statement (EIS):



SCSMAP Adoption: Adoption and implementation of the SCSMAP, including active and passive
sediment management strategies and associated recommendations identified in the Plan; and
No Action: the SCSMAP would not be adopted and sediment management maintenance projects
would continue in the absence of a plan as Whatcom County resources are available.

Phase 1 project development is examined at the project level in the Draft EIS. Two alternatives are
examined as part of the project‐level review:


SCSMAP Phase 1 Projects: development of four primary and one alternate sediment management
projects under Phase 1 of the SCSMAP. Primary proposed projects include one setback levee, one
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debris deflection levee, in‐stream sediment traps, and sediment basins. A setback levee is proposed
as an alternate to sediment basin development.
No Action: the SCSMAP is adopted, but the projects (four primary and one alternate) identified for
Phase 1 Plan implementation are not pursued. This alternative assumes that other active and
passive management strategies of the SCSMAP are considered.

Copies of the Draft EIS are available for review at the offices of Whatcom County Planning (5280
Northwest Drive, Bellingham, WA 98226) or Whatcom County Public Works (322 N. Commercial Street,
Bellingham, WA 98225). The Draft EIS, the Swift Creek Sediment Management Action Plan (SCSMAP),
the SCSMAP Phase 1 Project Plan, and associated documents and reports are available via the internet
at: http://www.co.whatcom.wa.us/pds/plan/sepa/swiftcreek.jsp.
Public Comment: A 30‐day public comment period, extending from February 15, 2013 through March
18, 2013, has been established for this Draft EIS. Agencies, affected tribes, and members of the public
are invited to comment on the Draft EIS. Comments may be submitted verbally or in writing (paper copy
and electronically). Verbal comments will be accepted on March 13, 2013 at the Draft EIS public hearing
location noted below.


Written comments may be submitted to the following address:
Tyler Schroeder, Planning Manager/Designated SEPA Official
Whatcom County Planning and Development Services
5280 Northwest Drive, Bellingham, WA 98226.



Electronic comments may be submitted to PDS@co.whatcom.wa.us.

Comments on the Draft EIS are invited and must be postmarked or e‐mailed on or before March 18,
2013.
Public Hearing: You may provide comments on the Draft EIS at a public hearing on:
Wednesday, March 13, 2013 6:00 PM
Nooksack Valley High School
3326 E. Badger Rd., Everson, WA 98247
You may provide comments on the Draft EIS to the Whatcom County Designated SEPA Official at this
hearing. Comments may be verbal and/or written.
Responsible Official: Tyler R. Schroeder
Position/Title: Current Planning Manager/Designated SEPA Official
Address:

5280 Northwest Drive
Bellingham, WA 98226

Telephone: (360) 676‐6907
Date: February 15, 2013

Signature: ______________________________
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1‐1 LOCATION

Figure 1‐1. Swift Creek and Sumas River Location.
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PREFACE
This Draft Environmental Impact Statement (Draft EIS) for the Swift Creek Sediment Management
Action Plan (SCSMAP) has been prepared for public review and comment. A Determination of
Significance stating that implementation of the SCSMAP would have a probable significant
environmental impact was issued on April 18, 2011. The applicant, the Whatcom County Public Works
Department, on behalf of the Whatcom County Flood Control Zone District, is therefore proceeding
with preparation of an environmental impact statement by an independent consultant under the
direction of Whatcom County Planning and Development Services.
This Draft EIS includes both nonproject and project‐level environmental review.


Nonproject environmental review is conducted on actions that are different or broader than a single
site specific project, such as plans, policies, and programs. The nonproject portion of this Draft EIS
is for adoption of the SCSMAP; impacts and mitigation discussed for SCSMAP active and passive
management strategy implementation are general and commensurate with the plan‐based level of
detail of the SCSMAP.



Project‐level environmental review is conducted for specific project proposals. Project‐level review
is included in this Draft EIS for five projects (four primary and one alternate) proposed for
development as the first phase of SCSMAP implementation. Although project‐level review is
included for proposed Phase 1 projects, Phase 1 project designs are conceptual; impacts and
mitigation discussed for the proposed projects are, therefore, based on general project concepts.

The scope of this Draft EIS was determined according to the scoping process outlined in WAC 197‐11
and Whatcom County Code Chapter 16.08. Scoping was conducted between April 18, 2011 and May 18,
2011. From scoping letters received, it was determined that the following elements of the natural and
built environments could be adversely affected by the adoption and implementation of the SCSMAP,
including Phase 1 projects, and must be addressed in this Draft EIS:


Earth/geology (soils, topography, erosion)



Air (climate, climate change, air quality)



Surface water (movement, quantity, quality, runoff/absorption)



Groundwater (quantity and quality)



Plants and animals, (habitats, unique species), wetlands



Environmental Health (releases potential releases to the environment affecting public health, such
as toxic or hazardous materials)



Land and shoreline use (consistency with plans, agricultural crops)



Public services and utilities (police, fire, schools, water and sewage disposal, other utilities and
services).
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Fact Sheet
PROPOSED ACTION AND ALTERNATIVES
Whatcom County Public Works Department, on behalf of the Flood Control Zone District (FCZD), has
prepared the Swift Creek Sediment Management Action Plan (SCSMAP) and the SCSMAP Phase 1
Project Plan to address sedimentation and flooding that result in damage to agricultural, residential,
and public assets and have the potential to affect public health.
The proposed actions examined in the Draft EIS are adoption of the Swift Creek Sediment
Management Action Plan (SCSMAP) by the Whatcom County Council for implementing active and
passive sediment management strategies and, subsequent to Plan adoption, development of projects
identified as necessary under the Phase 1 Project Plan.
LOCATION
Swift Creek originates on the ridge of Sumas Mountain in northern Whatcom County, Washington.
Implementation of proposed SCSMAP active and passive sediment management strategies, along with
development of proposed Phase 1 projects, would occur along the Swift Creek corridor. Swift Creek
flows to the Sumas River, providing a physical connection for Swift Creek‐source sediment to flow to
the Sumas River.
PROPOSAL SPONSOR
Whatcom County Department of Public Works
on behalf of the Whatcom County Flood Control Zone District
322 N. Commercial Street, Suite 210
Bellingham, WA 98225
(360) 676‐6876
LEAD AGENCY
Whatcom County
Planning and Development Services

DATE OF ISSUANCE
February 15, 2013

RESPONSIBLE OFFICIAL
Tyler Schroeder, Designated SEPA Official
5280 Northwest Drive
Bellingham, WA 98226

CONTACT PERSON
Roland Middleton, LEG, Special Projects
Manager
Whatcom County Public Works
322 N. Commercial Street, Suite 210
Bellingham, WA 98225
(360) 676‐6876

EIS INFORMATION
Background material and supporting documents may be reviewed at the offices of the lead agency
or Whatcom County Public Works. Information is also available via the web at:
http://www.co.whatcom.wa.us/pds/plan/sepa/swiftcreek.jsp
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1 Summary
This Draft EIS examines the potential adverse environmental impacts associated with adoption and
subsequent implementation of the SCSMAP.


This chapter, Chapter 1, includes a summary of impacts and mitigation, along with other issues
examined under SEPA (WAC 197‐11).



Chapter 2 includes descriptions of the proposed action and alternatives for the Swift Creek
Sediment Management Action Plan (SCSMAP) and SCSMAP Phase 1 Project Plan Draft EIS.



Chapter 3 of this Draft EIS includes comprehensive descriptions of elements of the environment,
significant environmental impacts of the proposed actions and alternatives, and mitigation
measures.

1.1

PROPOSED ACTIONS

Whatcom County Public Works Department, on behalf of the Flood Control Zone District (FCZD), has
prepared the Swift Creek Sediment Management Action Plan (SCSMAP) and the SCSMAP Phase 1
Project Plan. The SCSMAP has been prepared to address sedimentation and flooding that result in
damage to agricultural, residential, and public assets and have the potential to affect public health. To
address specific problem areas and issues that arise from Swift Creek sediment, Whatcom County is
proposing adoption and subsequent implementation of SCSMAP active and passive sediment
management strategies, including implementation of Phase 1 projects. As the first phase of
implementation, Whatcom County has identified four primary projects and one project alternative as
immediate solutions to watershed problems identified in the SCSMAP. These projects are described
conceptually in the SCSMAP Phase 1 Project Plan.
This Draft EIS discusses potential impacts to environmental resources within the area of influence of
Swift Creek, including the Swift Creek alluvial fan and the Sumas River and its floodplain associated
with implementation of the active and passive management strategies of the SCSMAP, including
identified SCSMAP Phase 1 projects. The impacts as they relate to existing environmental conditions
and associated mitigation discussed in this Draft EIS are general. It is anticipated that phased
environmental review will be conducted for implementation of SCSMAP strategies and for SCSMAP
Phase 1 project final designs.

1.2

PROPOSAL’S OBJECTIVES INCLUDING PURPOSE AND NEED

Whatcom County Public Works prepared the SCSMAP to address sedimentation and flooding that
result in damage to agricultural, residential, and public assets and have the potential to affect public
health. Swift Creek sediment, a result of a landslide in the upper Swift Creek watershed, accumulates
1‐1
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at a rapid rate in the lower reaches of Swift Creek. High sediment accumulation rates routinely cause
overbank flooding. Deposition of the sediment has, over time, created an alluvial fan. The accumulated
sediment crumbles easily and does not provide structural creek banks, resulting in high potential for
Swift Creek to leave its channel, or avulse, and establish a new channel through the alluvial fan. In
addition to the physical flood‐related hazards of Swift Creek sediment, the sediment contains asbestos
from a bedrock source in the upper Swift Creek watershed, bedrock that underlies the landslide. The
rock source, serpentinite, which contains the asbestos, also contains certain metals that can be
released from the rock structure under certain pH conditions.
Whatcom County Public Works’ primary purpose in creating the SCSMAP was to establish a program
and protocol to implement Swift Creek sediment control projects, thereby reducing potential for
flooding and potential health hazards. SCSMAP development also meets the primary objectives of
protecting human health and welfare while mitigating damage to public and private property and
preserving public economic resources. Through the SCSMAP structure, supporting objectives of
Whatcom County Public Works were to further understanding of Swift Creek sediment dynamics,
emphasize long term solutions, and maintain multi‐jurisdictional involvement in Swift Creek sediment
management.

1.3

SUMMARY OF ALTERNATIVES

Adoption of the SCSMAP is a nonproject action under the SEPA rules (WAC 197‐11). Two alternatives
are examined for the nonproject portion of this Draft Environmental Impact Statement (EIS):


SCSMAP Adoption: Adoption and implementation of the SCSMAP, including active and passive
sediment management strategies and associated recommendations identified in the Plan; and



No Action: the SCSMAP would not be adopted and sediment management maintenance projects
would continue in the absence of a plan as Whatcom County resources are available.

Project‐level review under SEPA is included in this Draft EIS for projects proposed in the SCSMAP
Phase 1 Project Plan. Two alternatives are examined as part of the project‐level review:


SCSMAP Phase 1 Project Plan: development of four primary and one alternate sediment
management projects under Phase 1 of the SCSMAP. Primary proposed projects include one
setback levee, one debris deflection levee, in‐stream sediment traps, and sediment basins. A
setback levee is proposed as an alternative to sediment basin development.



No Action: The project‐level No Action alternative assumes that the SCSMAP is adopted, but the
projects (four primary and one alternate) identified for Phase 1 Plan implementation are not
pursued. This alternative assumes that other active and passive management strategies of the
SCSMAP will be considered in other plan implementation phases.
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ADDITIONAL DISCUSSION UNDER SEPA

WAC 197‐11‐440(4) states that the summary of an EIS shall briefly state major conclusions, significant
areas of controversy and uncertainty, and issues to be resolved, including environmental choices made
among alternative courses of action and effectiveness of mitigating measures.

1.4.1 Major Conclusions
With implementation of active and passive management strategies of the SCSMAP, as well as
completion of identified Phase 1 projects, Swift Creek would undergo a transformation from a severely
aggrading and high flood risk stream to a structure‐controlled system that would, assuming lack of
rapid landslide movement, be relatively low risk to human health and the environment. With
development of SCSMAP strategies:


Some topographic changes would occur to the Swift Creek lower watershed.



The sediment transport regime within Swift Creek would change. Development of sediment
trapping structures could significantly reduce sediment loading in the lower Swift Creek watershed.
Reducing Swift Creek’s hydraulic flow by half through a re‐route of the Swift Creek North Fork to
Breckenridge Creek would reduce the hydraulic capacity of the Creek to move sediment
downgradient. The magnitude of change in sediment transport which would depend on active
sediment management strategy prioritization and implementation.



The hydrologic regime of the North Fork of Swift Creek, as well as Breckenridge Creek and the
Sumas River would change if the North Fork of Swift Creek were to be rerouted to the Breckenridge
system.

1.4.2 Areas of Controversy and Uncertainty


With adoption of the SCSMAP, completion of Phase 1 projects, and identification of other projects
under SCSMAP active management strategies, uncertainty remains as to agency and regulatory
jurisdictional authority of Swift Creek and Swift Creek‐source sediment. Although not currently
designated as a Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) or Model Toxics Control Act (MTCA) cleanup site, asbestos is a listed hazardous
substance and some aspects of Swift Creek sediment may become subject to state and federal
cleanup standards.



While Whatcom County Public Works has endeavored to predict efficacy of strategies to manage
Swift Creek sediment, overall success cannot be measured until individual strategies are
implemented. Until such time, uncertainty will remain as to the viability of chosen strategies.



Stabilizing the Swift Creek landslide is a strategy included in the SCSMAP and the impacts are
generally examined in this Draft EIS. Even with stabilization, uncertainty remains as to the relative
risk of sudden landslide acceleration and its associated impact magnitude. In addition, the relative
1‐3
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risk of debris flow or debris flood remains uncertain; SCSMAP strategies address warning and
response, but the risk magnitude remains unknown.


The risk of exposure to naturally‐occurring asbestos compared to asbestos associated with
manufactured products remains a public controversy. Appendix B to this Draft EIS describes
studies that conclude that there is risk of lung‐related disorders associated with asbestos exposure,
regardless of the asbestos source.

1.4.3 Issues to be resolved
Environmental Choices Among Alternatives
The overall environmental choice among the alternatives under consideration is the extent of the
activities undertaken for Swift Creek sediment management. The nonproject review choices are
adoption of the SCSMAP or the No Action alternative, which would continue the County’s current Swift
Creek sediment management practices. With the No Action alternative, because the level and type of
management practices would not change, adverse impacts, from a SEPA perspective, would be
minimal in terms of the practices; sediment and flood related adverse impacts, over time, could
increase in magnitude. At the same time, the No Action alternative would achieve only minimal long‐
term benefit in relation to sediment reduction and associated sediment risk. The SCSMAP, in contrast,
includes an aggressive program for sediment management activities that would achieve considerable
long‐term benefit related to overall sediment reduction, flood hazard reduction, and potential human
exposure to Swift Creek sediment‐related contaminants.
A specific environmental choice among project‐level alternatives involves development of SCSMAP
Phase 1 projects. A more pronounced benefit would be derived from sediment structure development
proposed under the SCSMAP Phase 1 Plan in terms of removal of sediment from the Swift Creek
system. Without adoption of the SCSMAP, Phase 1 projects could not move forward. No
environmental benefit would be derived from the No Action alternative to SCSMAP Phase 1 project
approval.

Effectiveness of Mitigation Measures
The balance of impacts and mitigation included in this Draft EIS shows that SCSMAP active and passive
management strategies, as well as SCSMAP Phase 1 projects would have beneficial environmental
effects, especially in relation to sediment volumes, extent of sediment deposition, and sediment
exposure routes. This conclusion may be drawn based on the beneficial nature and long‐term
improvements that would result from SCSMAP strategy implementation, coupled with the fact that
identified short‐term potential adverse impacts from construction activities necessary to implement
SCSMAP active management strategies would be subject to phased environmental review that would
require adequate mitigation. Regulatory agencies would not approve permits for SCSMAP sediment
management projects unless those agencies concluded that impacts would be adequately mitigated.
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SUMMARY OF IMPACTS AND MITIGATION ‒ NONPROJECT REVIEW: SCSMAP ADOPTION
Impact/Mitigation

Short Term Impacts

Unavoidable
Adverse Impacts

Non‐Project Alternatives

SCSMAP Adoption

No Action

 Implementation of active sediment management strategies could
cause short‐term soil erosion. Swift Creek banks are friable
(easily crumbled or pulverized) and would be at risk for
accelerated erosion, potentially causing more sediment
movement downgradient.
 Use of heavy construction equipment could compact soils,
leading to impeded infiltration, increased runoff, and subsequent
erosion.
 Access routes to operating points could be eroded if not
stabilized.
 Channel conveyance after completion of dredging would
increase, resulting in downstream transport of stored sediment.
Some localized channel headcutting could occur upstream of the
sediment dredging location until streambed equilibrium is
reached and the channel grade stabilizes.
 Sediment deposition patterns may change with Swift Creek
sediment trapping, which may in turn cause bank sloughing,
channel avulsion, or higher velocity flows with increased
sediment transport through Swift Creek and Sumas River
systems.
 Sediment disposal through stockpiling, deposition off‐site, or
through pit storage in the Swift Creek watershed or nearby
agricultural areas could cause localized contamination of existing
earth materials in the disposal location. Soil viability decreases
would be likely.
 Further assessment of re‐routing the North Fork of Swift Creek
would be required to assess potential changes to sediment load
and water discharge into Swift Creek. In theory, sediment
loading would decrease with a water source re‐route because the
hydraulic capacity to move sediment, and the sediment source
itself would decrease concomitantly
An unavoidable increase in erosion and sedimentation would occur
with SCSMAP active strategy implementation, especially in terms
of in‐water and creek‐side projects, potentially exposing a larger

 Impacts to earth resources under the no action
alternative would result in continued occurrence at
existing levels, but could increase in severity as
unchecked sediments continue to move within Swift
Creek.
 Sedimentation and channel aggradation could
accelerate beyond current Whatcom County
capabilities given a resource‐allocation‐as‐available
policy, if emergency‐based sediment accumulation
management responses are required.
 More frequent and widespread flooding with associated
downstream movement of sediment is likely to occur as
increased sediment aggradation on the alluvial fan and
Sumas River floodplains occurs.
 A higher risk of avulsion and spreading of contaminated
sediments is also likely to occur.
 No action would result in stockpile accumulations of
sediment without a management or stockpile
stabilization plan.
 The lack of landslide movement and change detection
and monitoring strategies could lead to a lack of pre‐
emptive actions resulting in increased sedimentation,
channel bank erosion, channel avulsion, and channel
aggradation.
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Non‐Project Alternatives
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No Action

area to Swift Creek‐source sediment. Level of significance would
be determined with final design. Over the long term, a system‐
wide decrease in sediment loading would be expected.
Mitigation

Air

Short Term Impacts

Long Term /
Permanent Impacts

 Knowledge of Swift Creek system dynamics should be applied to
SCSMAP strategy implementation. Understanding the
underlying geologic processes and associated problems areas
would provide a base for phased project initiation under SCSMAP
strategies.
 To minimize local erosion and downstream sedimentation,
sediment and flood management structure final project planning
would require appropriate sizing to withstand the erosional forces
of Swift Creek.
 Development of all structures would require development of a
construction phase erosion and sediment control plan. Best
Management Practices (BMPs) would be developed and
implemented for construction actions to minimize impacts. BMPs
would address erosion control in association with construction‐
level surface water compliance under a required strormwater
permit.
 Excavation and grading in the absence of wet method application
and roadway watering called for in the PWAP could contribute to
temporary increases in ambient concentrations of particulate
matter and could lead to asbestos fibers becoming airborne.
 Heavy equipment use during construction could contribute to
additional criteria pollutant loading. Tailpipe emissions from
these engines would temporarily degrade air quality near
construction sites. Hauling that may be associated with off‐site
or nearby agricultural sediment disposal could also lead to short
term increases in criteria pollutants.
 Setback levees, in operation, capture sediment within a
designated area. Once sediment dries within the capture area,
asbestos fibers could become airborne.
 If sediment held within sediment traps were to become dry,
asbestos fiber air entrainment and subsequent distribution could
occur.
 Sediment stockpiling, while preventing off‐site movement of
sediment and reducing potentially far‐reaching asbestos‐related

 Impacts to air quality in the form of criteria pollutants
would occur at the same level that occurs today.
 Projects for sediment management in targeted areas
would be infrequent and of short duration, not
contributing large pollutant volumes to existing air
quality.
 Impacts to air quality in the form of asbestos fiber
entrainment and distribution could occur with existing
levels of Swift Creek sediment management if wet
methods prescribed by the PWAP are not employed.
 If no resources are available for Whatcom County’s
ongoing risk‐targeted Swift Creek management, there
is a greater potential for Swift Creek sediment to
spread over a larger area, increasing potential for
asbestos fibers to dry and become airborne.
 Sediment contamination of the Breckenridge Creek
watershed could spread airborne contaminants to areas
where there currently are none.
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Surface Water

Short Term Impacts

Long Term /
Permanent Impacts

2013
Non‐Project Alternatives

SCSMAP Adoption

No Action

air quality impacts, can result in a localized air contamination.
None identified.

 Maintenance management responses would result in
stockpile accumulations of sediment without a
management or stockpile stabilization plan, increasing
potential for airborne asbestos contamination.

 Precautionary measures in conjunction with the PWAP or
perhaps in addition to the PWAP should be examined in
conjunction with future project development.
 Projects implemented under SCSMAP active management
strategies have the potential to cause localized erosion, adding
fine sediment to waters already impacted by sediment input.
Short‐term increases in turbidity and contaminants as suspended
particles in Swift Creek and the Sumas River into which Swift
Creek flows are likely.
 Use of heavy construction equipment could compact soils,
leading to impeded infiltration, increased runoff, and subsequent
turbidity.
 Use of equipment associated with gravel extraction activities
could result in petroleum (e.g., motor oil, hydraulic fluid)
contamination of surface waters if equipment leaks or an
accidental spill were to occur.
 Water quality impacts associated with sediment storage could
occur with improper stockpile or storage facility management
that allowed or promoted surface water runoff.
 Eventual project development could include removal of
vegetation that could directly result in increased water
temperature and associated decreased dissolved oxygen.
 Water impounded within the sediment basins could result in
increased water temperature and reduced dissolved oxygen.
 Re‐routing the North Fork Swift Creek would reduce the volume
of water downstream of the confluence of the north and south
forks by approximately one‐half. This action could result in
significant changes to water quantity and quality, and overbank
flooding within Swift Creek. Water quantity within the Sumas
River could also be affected within the reach between the
confluence of Swift Creek and the Sumas River and the location
where the re‐routed North Fork Swift Creek, at the Breckenridge
Creek confluence would enter the Sumas River approximately 1.2

 The No Action alternative includes maintenance of the
channel, levees, and bridge crossings as needed to
provide an acceptable level of protection against
flooding. Most actions would be timed to avoid or
minimize in‐stream impacts and would typically occur
during the summer when the channel is dry or only
minimal flow is present.
 Potential impacts from maintenance activities could
include water quality impacts from petroleum products
leaking from machinery, increased turbidity from
construction activities, and disturbance of toxic
materials buried in the substrate. Destabilization of the
streambed and streambanks, as well as damage to any
riparian vegetation may also occur.
 Sedimentation and channel aggradation would be
anticipated to increase faster than Whatcom County
could respond, requiring emergency‐based response.
 The No Action alternative acknowledges that no
specific measures are in place to address channel
avulsion. Water quantity within Swift Creek could be
affected should a channel avulsion occur and all or a
portion of Swift Creek is re‐routed. Surface water
quality and quantity impacts to the Sumas River,
Breckenridge Creek or other surface water resources
(such as wetlands) could also occur should a channel
avulsion take place.
 Maintenance management responses would result in
stockpile accumulations of sediment without a
management plan and impacts to surface water could
occur if sediments are not properly placed and
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Impact/Mitigation

2013
Non‐Project Alternatives

SCSMAP Adoption
Unavoidable
Adverse Impacts

Mitigation

Groundwater

Impacts

miles downstream.
Impacts to Breckenridge Creek, and possibly the Sumas River, from
the re‐routing of the North Fork Swift Creek would occur; until
further analysis is complete, the significance level of associated
impacts cannot be determined.
Increased surface water run‐off and water quality impacts due to
riparian vegetation and forest removal, and land clearing with flood
hazard management and sediment management structure
development may be significant; level of significance would be
determined in the final design phase.
Alteration to existing surface water drainage patterns would be
unavoidable.
 Runoff associated with active management strategy
implementation that could affect water quality or mobilize
contaminants should be managed through development of
stormwater plans.
 Final planning phases should include stormwater infiltration or
treatment facility planning to manage potential for sediment
loading and associated turbidity increases.
 Construction phase BMPs should be implemented.
 Care should be taken during flood hazard management or
sediment management structure development to avoid release of
petroleum products.
 Floodplain acquisition that includes structural demolition should
be managed to avoid mobilization of contaminants (petroleum,
lead paint, asphalt) into the Swift Creek and Sumas River
systems. In addition environmental assessments on targeted
acquisition properties for fuel storage tanks, contaminated soils,
and other environmental hazards should be conducted prior to
demolition activities.
 Permitting requirements for dredging or other maintenance work
within the Swift Creek channel should be strictly adhered to.
 Background conditions (conditions unrelated to Swift Creek) are
such that arsenic has the potential to leach to groundwater. No
metals of concern related to Swift Creek sediment are shown in
groundwater data to leach to groundwater.

No Action
stormwater contained.

No changes to existing groundwater quality or quantity
would be expected in the absence of SCSMAP adoption.
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Plants and Animals

Short Term Impacts

2013
Non‐Project Alternatives

SCSMAP Adoption

No Action

 Water quality analytical data indicate that it is unlikely that
asbestos is being actively transported by ground water at
concentrations that are greater than applicable regulatory
standards.
 No impacts related to groundwater discharge would be expected
with eventual implementation of SCSMAP strategies as no
strategies include groundwater withdrawal.
 Impacts to groundwater recharge could be affected and would
require further examination in conjunction with specific project
development. Construction phases could slightly alter recharge
capacity of soils through compaction and alteration. Once
developed, sediment management structures could act as
impervious surfaces and prevent recharge.
 Stockpiles, off‐site storage, or other developed sediment storage
facilities that include capping to prevent infiltration could alter
existing groundwater recharge regimes.
None identified.

Groundwater quality, as well as recharge would not
change the baseline condition of targeted sediment
management as resources allow. In the absence of
resources to manage Swift Creek sediment, groundwater
quantity and quality would remain unchanged in relation
to Swift Creek sediment.

Groundwater baseline data were collected to provide Whatcom
County an understanding of potential groundwater quality issues
associated with Swift Creek sediment. Groundwater sampling and
analysis should be continued on an annual basis as part of a Swift
Creek groundwater monitoring program. These data would provide
information for analysis of potential impacts associated with
implementation of SCSMAP strategies.
 Implementation of active sediment management strategies
would require removal of vegetation resulting in localized short‐
term impacts to terrestrial habitat, bank manipulation causing
localized short‐term impacts to in‐stream sediment levels which
could impact fish habitat, and minor impacts to wetlands in the
form of vegetation disturbance and soil compaction from
construction operations.
 Short‐term minimal impacts to terrestrial wildlife from increased
human activity, traffic, noise, soil disturbance, and vegetation
removal may occur but would be limited.

 Impacts to plants, animals and wetlands under the no
action alternative would result in continued impact
occurrence at existing levels. The severity of impacts to
fish habitat and fish resources could worsen as
unchecked sediments continue to move within Swift
Creek reducing habitat potential and causing more
flooding to occur.
 If flooding were to increase in frequency or area,
wetland hydrology could be affected by additional
inundation; vegetation and associated wildlife habitat
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Long Term /
Permanent Impacts

Unavoidable
Adverse Impacts

Mitigation

 Use of equipment could result in localized, short‐term petroleum
(e.g., motor oil, hydraulic fluid) contamination of surface waters if
equipment leaks or an accidental spill were to occur.
 Land clearing large areas for sediment management structure
development would result long term or permanent vegetation
and associated wildlife habitat loss.
‐ Sediment stockpiling would require surface area which could
reduce vegetation, animal habitat, and wetland areas.
‐ Construction of the proposed sediment basins would remove a
significant forested area and associated habitat.
‐ Rerouting the North Fork Swift Creek could result in long term
impacts to wetlands and riparian plant communities in both
Swift and Breckenridge Creeks.
 Long‐term impacts to wetlands could occur from levee
construction and overbank sediments being deposited in wetland
areas.
 The South Pass Road infrastructure revision contemplated as a
SCSMAP strategy could include eliminating the connecting
culvert from the Swift Creek alluvial fan to the Breckenridge
tributary, thus removing fish access to potential habitat.
Loss of terrestrial vegetation and habitat, increased surface water
run‐off, and water quality impacts due to riparian vegetation and
forest removal would be unavoidable with SCSMAP
implementation.

No Action
could be affected by the additional deposition of
sediments.

 Increased runoff due to active sediment management strategies
should be managed to avoid contaminant mobilization and
transport.
 Planning and implementation of measures to control and contain
stormwater using BMPs and structural controls should be used to
minimize potential aquatic impacts.
 BMPs should be developed and used during all construction
activities to avoid release of petroleum products or other
potential contaminants.
 Permitting requirements for dredging or other maintenance work
within the Swift Creek channel should be strictly adhered to.
 While culvert removal as part of setback levee development on
the right bank in the Oat Coles Reach would prevent
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Environmental Health

Impacts

Unavoidable
Adverse Impacts

Mitigation

contaminated Swift Creek flood overflow out of the Breckenridge
system, further analysis should be completed to identify the
importance of this tributary to juvenile coho salmon, and quantify
effects of the action. Appropriate mitigation should be identified
if necessary.
 Whatcom County should work with the Department of Natural
Resources and other appropriate agencies to avoid issuance of
future logging permits for the contributing drainage area to the
Swift Creek landslide.
 Bank armoring and infrastructure revision could result in a
potentially greater distribution and movement of sediments
downgradient, potentially causing structural degradation of
friable sediment and exposing more asbestos fibers and releasing
metals, thus increasing potential routes of contaminant exposure.
 Deposited sediment at setback levee locations can dry out and be
a potential source of airborne asbestos fibers.
 Implementation of most strategies would result in a reduction in
environmental health related issues by reducing opportunities for
human contact with Swift Creek‐source sediment.
 Watershed land acquisition could result in minimizing the
potential human exposure to contaminants
Mobilization of Swift Creek sediment‐source contaminants would
be unavoidable with SCSMAP strategy implementation. Level of
significance and potential exposure routes would be determined
with final project design under each strategy.

No Action

 Impacts to environmental health under the no action
alternative would result in continued occurrence at
existing levels.
 The severity of impacts to air and water quality could
worsen as unchecked sediments continue to move
within Swift Creek, potentially increasing routes of
human exposure, reducing habitat potential, causing
more flooding to occur, and greater distributing Swift
Creek contaminated sediments.

 Stockpiling of sediments, if not properly managed, can increase
the likelihood of contaminant exposure.
 Sediment management strategies should include covered,
capped, or otherwise contained stockpiles; if runoff from
stockpiles is not managed correctly; and if sediment is
transported from the site without proper containment, health‐
related impacts could occur.
 Use of proper techniques and BMPs during construction and
maintenance and repair activities can reduce potential short‐term
impacts from these activities.
 Stockpile areas and other sediment management structure area
should include methods for access control.
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Transportation

Short Term Impacts

2013
Non‐Project Alternatives

SCSMAP Adoption

No Action

 SCSMAP strategies are generally consistent with Whatcom
County zoning and comprehensive planning.
 Comprehensive Plan policies acknowledge the potential hazard
of the Swift Creek landslide and alluvial fan. SCSMAP strategies
extend Comprehensive Plan policies into a framework of
potential actions that support and forward these policies.
 The city of Nooksack’s UGA extends onto the Swift Creek alluvial
fan and includes a future zoning designation of Residential. Both
the extension of the Nooksack UGA onto the Swift Creek alluvial
fan and the urban level residential zoning designation are
inconsistent with the Whatcom County Comprehensive Planning
policies related to environmentally hazardous areas.
 The city of Sumas has annexed its UGA, but some higher density
residential zoning occurs in the Sumas River floodplain.
 Manipulation of sediment under SCSMAP strategies could invoke
the toxic and hazardous waste rules if Swift Creek were to be
designated as a CERCLA or MTCA cleanup site. Official
designation and ranking of Swift Creek as a federal or state
cleanup site has not occurred, discussion of Swift Creek sediment
management under CERCLA or MTCA is outside of purview of
this Draft EIS.
A change to adjacent land use in the lower Swift Creek watershed
would be unavoidable with SCSMAP adoption and subsequent
implementation.

 In the absence of adoption of the SCSMAP, Whatcom
County would lack a coordinated effort to manage
overall Swift Creek hazards, which may, over both the
short and long term, result in increased levels of impact
to existing land uses.
 Land uses in the area of lower Breckenridge Creek
could be impacted by avulsion of Swift Creek in the
northerly direction.
 Populations identified as inhabiting and working
within the Swift Creek alluvial fan and the Sumas River
floodplain areas, and possibly Breckenridge Creek,
could be impacted.
 Future land uses that could occur at relatively high
densities in the Nooksack UGA could experience
heavier levels of impact.
 The Whatcom County regulatory structure, which
includes the Comprehensive Plan, zoning ordinance,
and flood damage prevention ordinance would, to
some degree, manage the risk to populations within
the Whatcom County portion of the Swift Creek hazard
area.

 Whatcom County should work with those with shared jurisdiction
of the Swift Creek alluvial fan hazard area and the Sumas River
floodplain to reduce UGA areas and associated densities, and to
develop zoning designations that are compatible with the level of
hazard addressed in this Draft EIS.
 Whatcom County should further examine zoning designations
within the potential Swift Creek hazard area and consider land
use regulations that would preclude further development within
the Swift Creek hazard area.
 Short‐term construction phase impacts to traffic routing and
patterns could occur with construction‐based temporary roadway
closures.
 Work involved in raising Goodwin Road would require a short‐

 Impacts to transportation facilities and public accesses
would likely follow historical patterns of damage and
road closure to regional and local roadways in the Swift
Creek and Sumas River areas.
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Permanent Adverse
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Mitigation

2013
Non‐Project Alternatives

SCSMAP Adoption

No Action

term closure following typical Whatcom County detour routes.
 Development of off‐site sediment storage locations could result
in extended periods of sediment transport and wear damage to
area roadways that would require repair. Roadway repairs could
disrupt traffic flow.
 Removal of the Oat Coles bridge would disrupt existing traffic
flow. A permanent closure would require those residing south of
the existing Oat Coles bridge to access their properties via SR9
and Massey Road.
 Other strategies identified for implementation in the future could
include long‐term traffic routing impacts and would require
additional analysis.
 Development of off‐site sediment storage locations could
increase traffic flow on area roadways on a regular basis and
could become a long‐term transportation impact. Development
of off‐site sediment storage would require additional
transportation impact analysis in conjunction with strategy
implementation.
 Potential increases in density along the northwest portion of the
Swift Creek alluvial fan could affect more potential users of area
roadways and SR9.
None are identified.

 If resources are unavailable for sediment management,
impacts to transportation facilities from flood
occurrences would likely increase.
 Existing sediment preventive measures and
roadway/bridge stability could deteriorate with Swift
Creek and Sumas River sediment aggradation.
 Whatcom County’s primary mandate in relation to
Swift Creek management is to maintain area
roadways. While lack of comprehensive planning for
Swift Creek management could increase impacts to
area roadways, Whatcom County would be required to
maintain access for area residents.

 Mitigation to reduce impacts associated with long‐term or
permanent roadway closures could include advanced detour
route planning by Whatcom County and other agencies (e.g.,
WSDOT) to identify and designate alternative access routes and
public information mechanisms to inform property owners and
the traveling public (including public and private passenger
carriers, goods movement companies, etc.) prior to road closures.
 Installation of road closure gates that could be locked closed by
County staff could be employed during long‐term, periodic
sediment management activities that could affect those
travelling on area roadways.
 Signage along roadways informing drivers of Swift Creek area
hazards could be employed.
 Coordination with the city of Nooksack and WSDOT for roadway
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Public Services and
Utilities

Impacts

Unavoidable
Adverse Impacts
Mitigation

impact management during Swift Creek and Sumas River
overlows of area roadways should occur.
 Monitoring activities of roadway and other transportation
infrastructure prior to and after Swift Creek and Sumas River
occurrences to ensure structural stability should be implemented.
Monitoring should incorporate land use decision coordination
with transportation infrastructure investment.
 Short term impacts to police and fire services could occur during
SCSMAP project construction phases.
 Short term disruption in school bus routes could occur during
SCSMAP project construction phases.
 Significant impacts to gas pipelines or pipeline right‐of‐way
related to headcutting erosion could occur with project
development.
None identified.

No Action

 Impacts would likely follow historic damage patterns.
 If Whatcom County is unable to manage Swift Creek
sediment loading, demands for police and fire services,
electrical hazards during flood events, and the
potential for damage to gas transmission lines, could
reach or exceed historic levels.

 Underground utilities should be located prior to initiation of
construction.
 Emergency spill response should be coordinated with Williams
Pipeline.
 Solid waste transfer facilities, collection points, or solid waste
hauler maintenance facilities should be located outside of the
Swift Creek hazard area.
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Impact/Mitigation

Earth

Short Term
Impacts

Long Term /
Permanent
Impacts

SCSMAP Phase 1 Projects

Project‐Level Alternatives
No Action

 During construction of the proposed Phase 1 projects, soils that
would be exposed, disturbed, or stockpiled could erode and lead
to additional sedimentation of Swift Creek. Vibrations from
construction equipment could cause soil movement at the
development sites.
 Heavy construction equipment could compact soils, leading to
impeded infiltration, increased runoff, and subsequent erosion.
 In‐water work could affect bank stabilization, re‐suspend
sediment and lead to a temporary adverse effect of erosion and
sedimentation.
 Swift Creek banks are friable and would be at risk for accelerated
erosion, potentially causing more sediment movement
downgradient.
 Access routes to operating points could be eroded if not stabilized.
 Long‐term effects to topography and soils would result from soil
and rock excavation and removal, placement and compaction of
fill, and stockpiling rock and soils.
 The Lower Goodwin levee is sighted on an outside bend of the
channel where stream energy is concentrated, the presence of a
hardened structure could deflect the stream current creating
channel movement and erosion on the right bank of Swift Creek.
 For the South Pass levee, an increase in the ground elevation of
four to six feet within the footprint of the levee is proposed. The
right bank stockpile area at the South Pass levee location would
be altered by removal or redistribution of material to allow runoff
into the area formed by the setback levee. Site elevations would
change over time as sediments are deposited within the storage
areas. Approximately 16,000 to 19,000 cubic yards of topsoil
would be stripped to construct the South Pass levee.
 For the Upper Goodwin levee, an increase in the ground elevation
of 2 to 15 feet within the footprint of the levee is proposed.
Additionally, the stockpile area at the alluvial fan near the upper
Goodwin levee would be altered by removal of material to allow
for the construction of the levee. Topography between the levee

 Until alternative strategies or alternative designs under
existing, identified strategies are reviewed and
permitted, sediment transport within Swift Creek and
into the Sumas River would continue to occur unabated
and would require annual maintenance to protect
existing infrastructure, as well and reduce impacts to
human health and the environment.
 Aggradation of Swift Creek could be expected to
continue as the stored sediment within the upper
watershed moves through the system. Continued and
increased aggradation would increase flood risk and
flooding within adjoining lands.
 Continued pressures of sediment transport and
deposition within Swift Creek is likely to results in long‐
term bank erosion, stream channel destabilization, and
an increased risk for channel avulsion.
 Without a management plan, sediment stockpiling could
result in erosional impacts to storage areas.
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Air

Short Term
Impacts

SCSMAP Phase 1 Projects

2013
Project‐Level Alternatives
No Action

and the channel would change over time as sediment is deposited.
 Topographic changes would occur on site from the excavation of
sediment basins and the construction of the embankments.
Interior elevation of the sediment basins will change over time as
sediment is accumulated within the basins. Each basin would
have a sediment storage top elevation 2 feet below the top of
embankment elevation.
An unavoidable increase in erosion and sedimentation would occur
with projects developed under the SCSMAP, potentially exposing a
larger area to Swift Creek‐source sediment. Over the long term, a
system‐wide decrease in sediment loading would be expected.
 Uncontaminated native soils and imported materials that are
stockpiled for construction‐phase use should be covered and
stored away from the Swift Creek to prevent sediment runoff to
surface waters. Swift Creek‐source contaminated soils should be
stored separately and stabilized.
 Staging areas for construction equipment and haul trucks should
be established and maintained. After completion of construction,
staging areas should be stabilized per Whatcom County
requirements.
 After completion of construction activities, bare soils that have
not been riprapped or vegetated should be immediately
stabilized.
 Design and maintenance of flood management structures should
incorporate drainage structures (e.g., culverts and ditches) to
prevent surface runoff and erosion.
 Vegetation removal from existing levees should include a
minimum of surface disturbance that could result in soil or
sediment exposure.
 Short‐term impacts would be similar to those described for
SCSMAP adoption and subsequent strategy implementation.
Impacts to air quality associated with SCSMAP Phase 1 project
development would be more site‐specific.

 Until alternative strategies or alternative designs under
existing, identified strategies are reviewed and
permitted, potential air quality impacts (criteria
pollutants and potential asbestos entrainment)
specifically associated with development of Phase 1
structures would be avoided.
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Surface Water

Short Term
Impacts

SCSMAP Phase 1 Projects

2013
Project‐Level Alternatives
No Action

 For the South Pass levee, depending on conditions conducive to
asbestos entrainment (e.g., disturbance of dry sediment) coupled
with windy conditions, those traveling on South Pass Road,
working, or recreating in the area could be exposed to airborne
asbestos.
 Exposure to those living or working in the Goodwin Reach could
occur from trapped sediment associated with the lower Goodwin
Reach setback levee or for the sediment basins.
 Sediment basins are of particular concern because the length of
time each season that fine sediment trapped within developed
basins would be dry and subject to air entrainment is not known.
 The upper Goodwin Reach debris deflection levee would be of
lesser concern for entrainment of trapped sediment because of
the relative lack of potential downwind receptors.
None are identified pending phased environmental review.
 Air quality regulations require construction contractors to take all
reasonable steps to minimize fugitive dust emissions during
construction.
 Criteria pollutant mitigation for SCSMAP Phase 1 projects would
be identified with final project design, but would be unlikely to be
requried.
 Given that project development would occur in areas of existing
Swift Creek sediment, additional precautions, above employment
of the PWAP to prevent human exposure to contaminants, would
be warranted.
 What would be considered operation phases of proposed Phase 1
projects should include development and initiation, perhaps with
the aid of EPA or other cooperating agencies, of protocols for
management of trapped sediment during seasonal dry periods to
prevent asbestos fiber entrainment and off‐site dispersal.
 Short‐term surface water quality impacts would primarily result
from excavation and grading activities and vehicular traffic
entering and leaving project the development sites.
 A temporary re‐suspension of sediment resulting in elevated
turbidity levels could occur.
 Increased surface water run‐off could increase turbidity and may
also transport petroleum based contaminants to Swift Creek.

 Operational phase potential for asbestos entrainment
and subsequent dispersal would also be avoided.
 Air quality impacts associated with baseline conditions
would, however, continue.

 Impacts to surface water resources under the No Action
alternative would continue to occur as they are currently
and could increase in severity as unchecked sediments
continue to move within Swift Creek.
 Impacts to conventional water quality parameters and
increases in surface water contaminants could occur with
lack of implementation of identified Phase 1 projects.
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 Construction of site access roads also could increase runoff from
the road surface, as well as erosion and sedimentation, resulting in
reduced water quality and increased turbidity.
 Setback levees positioned adjoining Swift Creek have the
potential to impact water quality through drainage erosion from
the levee face and from toe scour erosion.
 If water is impounded within the setback levee area after overbank
flows, lower dissolved oxygen and increased temperature may
occur.
 If water is impounded within the setback levee area after overbank
flows, lower dissolved oxygen and increased temperature may
occur.
 Conceptual sediment basin designs include 70 acres of forest and
riparian area clearing for basin construction. Surface water
temperature, dissolved oxygen, and nutrient levels could be
affected by the reduction in riparian and forest cover; an increase
in surface water exposed to solar radiation could result in water
temperature increase and reduced dissolved oxygen over the long
term.
 Loss of riparian and forest canopy would reduce nutrient input to
Swift Creek by removing leaf and vegetative litter and would
impairing soil nutrient cycling. Channel bank stability could also
be impaired and may result in increased turbidity.
 Further analysis of impacts is necessary once sediment basin
number, size, location, site elevations and water control elements
are designed.
 Increased surface water run‐off and water quality impacts due to
riparian vegetation and forest removal, and land clearing with
flood hazard management and sediment management structure
development may be significant; level of significance would be
determined in the final design phase.
 Alteration to existing surface water drainage patterns with
development of sediment traps would be unavoidable.
 In conjunction with levee construction, drainage at the levee slope
faces could be controlled through the use of vegetation or swales
as necessary. Toe scour should be minimized by utilizing properly
sized material to withstand erosional flows.
 BMPs that address specific Swift Creek surface water quality

 Adoption of the SCSMAP with subsequent failure to
implement projects that would remove sediment and
improve water quality could result in the spread of Swift
Creek‐source contaminants over greater distance in the
Sumas River system and, possibly over greater distances
with overbank flooding.
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2013
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issues should be developed and implemented for construction
actions to minimize impacts per Whatcom County and
Washington State requirements.
 BMPs for construction of flood hazard management and sediment
management structures and maintenance included in the PWAP
should be strictly followed.
 Impacts associated with proposed SCSMAP Phase 1 projects
would be similar to those identified for SCSMAP adoption. Some
leaching of arsenic may occur, as occurs in the existing condition
throughout the region. Asbestos is not expected to impact
groundwater associated with proposed development of levees and
sediment traps.
 Proposed sediment basins have the greatest potential to affect
groundwater recharge.
‐ Upon initial sediment basin development, groundwater
recharge would likely occur at levels approximating the existing
condition.
‐ Over time, deposition of fine‐grained sediment would seal off
much of the infiltration area; Swift Creek would continue to
flow to the Sumas River in the absence of groundwater
recharge, and an increase in Swift Creek and Sumas River
surface water volumes would result.
‐ Until the basin floors are sealed with fine sediment, an increase
in infiltration providing groundwater recharge would occur. The
basins, therefore, would establish, at least for a time, a
concentrated area for groundwater recharge, which could result
in mounding of ground water levels. A substantial ground water
mound could affect the operation of the basins and impact
slopes adjacent to and upgradient of the Goodwin Reach.
Localized groundwater mounding, at least in the absence of
further investigation, would not be considered to be significant.
None identified.

In the absence of implementation of projects identified for
the SCSMAP first phase no impacts to groundwater
recharge potential would occur. In addition, mounding
effects associated with sediment basin development would
be avoided until such time as a sediment basin design is
forwarded, reviewed, and implemented.

 Mitigation in the form of additional groundwater mounding
analysis would be required in conjunction with sediment basin
final design.
 Groundwater quality data collected with ongoing monitoring
suggested as mitigation for SCSMAP adoption should be included
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Element

Plants and Animals

Impact/Mitigation

Short Term
Impacts

SCSMAP Phase 1 Projects




Long Term /
Permanent
Impacts










Unavoidable
Adverse Impacts

2013
Project‐Level Alternatives
No Action

in potential groundwater impact analysis conducted in association
with all SCSMAP Phase I proposed projects.
Increased noise and activity during construction could disrupt
animal activities including feeding, resting, breeding (depending
on timing) or migration.
Impacts to wetlands or soils due to accidental spills of petroleum
products such as diesel fuel or lubricants could occur.
Land clearing would result in forest loss and reduction in woody
debris recruitment and riparian vegetation loss.
Wetlands or their buffers could be impacted by construction. Fill
or changes to hydrology could change plant communities or
animal use associated with wetlands. Impacts to water storage
and filtering, food sources, and reductions in wetland dependent
species could occur.
Farmed wetlands are known to occur in a portion of the area
proposed for the South Pass setback levee and would be
eliminated if the levee is constructed according to the preliminary
design.
Construction of the South Pass Setback Levee could eliminate
wetlands feeding the Breckenridge tributary channel, decreasing
the drainage area, and possibly some areas used for juvenile coho
rearing.
Construction of the proposed sediment basins would impact
animal species utilizing forest areas. Animals may either be
displaced to adjoining habitat, assuming suitable habitat occurs
and is unoccupied, or may perish. Loss of food, nesting, roosting
and other resources could also occur. Travel or migration routes
may be disrupted.

 If the SCSMAP Phase 1 plan is not implemented,
sediment transport within Swift Creek and into the
Sumas River would continue to occur unabated. Impacts
to conventional water quality parameters and increases
in surface water contaminants could occur which would
impact aquatic habitats and species.
 Continued aggradation of Swift Creek could be expected
as the stored sediment within the upper watershed
moves through the system. This condition would likely
increase the risk of flood, impacting both terrestrial
vegetation and wetland systems.

Loss of terrestrial vegetation and habitat, increased surface water
run‐off, and water quality impacts due to riparian vegetation and
forest removal would be unavoidable with SCSMAP
implementation, especially in terms of Phase 1 projects.
No significant adverse effects to fisheries resources or fish habitat,
however, would be likely to occur with development of Phase 1
projects (Cedarock, 2013).
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Element

Impact/Mitigation
Mitigation

Environmental Health

Impacts

Unavoidable
Adverse Impacts

Mitigation

Land Use

Short Term

SCSMAP Phase 1 Projects

2013
Project‐Level Alternatives
No Action

 Identification of potential impact to key animal habitats and
wetland areas would be required to minimize impacts to plants,
animals, and wetlands.
 BMP implementation during construction would minimize short‐
term impacts to habitat.
 Planning and implementation of measures to control and contain
stormwater using BMPs and structural controls should be used to
minimize impacts.
 Construction of the South Pass Setback Levee and modifications
to South Pass Road may adversely affect the Breckenridge
tributary channel, its coho rearing habitat, or contributing
wetlands feeding the channel. Further analysis of potential
impacts would be necessary with final levee design.
 Land clearing could result in temporary impact to air in areas
where Swift Creek overbank sediment deposits occur.
 Development of the in‐stream sediment traps and sediment
basins could re‐entrain Swift Creek sediment and enhance
downstream movement.
 Setback levees would provide areas for overbank sediment
entrapment; dried trapped sediment could become an
environmental health hazard if sediment becomes entrained.
 Sediment basins and levees, in the absence of access control,
could become areas of recreational attraction, providing avenues
for contaminant exposure.
Short‐term contamination impacts to air and water would be
unavoidable with disturbance of Swift Creek sediment during
sediment management structure construction.
 Use of proper techniques and BMPs during construction, and
maintenance and repair activities would reduce potential short‐
term impacts from these activities.
 Proper timing of construction and maintenance and repair
activities, as prescribed in the PWAP, could help to mitigate Swift
Creek‐source contaminants.
 Access control for all development sediment management
structures should be implemented.
 The five projects proposed for SCSMAP Phase 1 implementation
will require additional environmental review in conjunction with

 If the SCSMAP Phase 1 Plan is not implemented
sediment transport within Swift Creek and into the
Sumas River would continue to occur as it occurs today
until other SCSMAP strategies are implemented. Lack
of implementation of SCSMAP Phase 1 could increase
surface water contaminants and result in greater
potential for human exposure to contaminants.
 Continued aggradation of Swift Creek could be expected
as the stored sediment within the upper watershed
moves through the system. This condition would likely
increase the risk of flood, potentially impacting air and
water quality in the vicinity, and temporarily increasing
contaminant exposure routes.

 In the absence of development of the five projects
proposed for SCSMAP Phase 1 implementation, the
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Element

Project‐Level Alternatives
No Action

Impact/Mitigation

SCSMAP Phase 1 Projects

Impacts

final site designs.
 While preliminary wetland impact areas are discussed in Section
3.1.5, site‐specific reconnaissance or delineation would be
required in conjunction with final site designs for completion of
Whatcom County critical areas review.
 Permitting for sediment basin final design, based on conceptual
design, would contain enough volume that Ecology Dam Safety
Guidelines (WAC 173‐175) would have to be considered to manage
the combination of storage volume with structural forces.
 Access control would be required to prevent public access to
sediment basins.
 Accesses adjacent to Swift Creek for equipment staging and
material storage could temporarily disrupt land uses.
Impacts to land use may occur in areas adjacent to Swift Creek with
flood hazard management and sediment management structure
development and may be of long duration. In particular, sediment
basin development would interfere with existing commercial
forestry conducted in the Goodwin Reach by Great Western Lumber
Company.
A change to adjacent land use in the Swift Creek Goodwin Reach
would be unavoidable with SCSMAP Phase 1 project development.

Long Term /
Permanent
Impacts

Unavoidable
Adverse Impacts
Mitigation

Transportation

2013

Short Term
Impacts

 Project development would occur only after necessary additional
environmental review and after necessary permits have been
obtained from federal agencies, Washington State, and Whatcom
County.
 Individual project final design should consider adjacent and
affected land uses.
 Access control should be included with final sediment
management project designs.
 The five projects proposed for SCSMAP Phase 1 implementation
will require additional identification of potential temporary
roadway closures. It is possible, depending on final design for
each project, that roadway closures could occur as part of long‐
term construction periods, requiring detour route planning and
signage.
 Short‐term, construction‐related impacts could involve temporary
traffic control and flagging, roadway cleaning under PWAP

overall sediment loading and overbank flooding that
exists today would continue until either other SCSMAP
sediment management strategies are implemented or
substitute designs under chosen Phase 1 strategies are
forwarded for review and development.
 Impacts to adjacent land uses, agricultural lands, and
crops would remain unchanged in the absence of
implementation of the SCSMAP Phase 1 projects.

 Short term, construction‐related impacts to roadways
would be avoided.
 Without implementation of the SCSMAP Phase 1
projects, impacts to area roadways may increase from
flooding and sediment deposition. Whatcom County
would maintain area roadways as necessary to provide
public access.
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Element

2013
Project‐Level Alternatives
No Action

Impact/Mitigation

SCSMAP Phase 1 Projects

Long Term /
Permanent
Adverse Impacts

conditions during haul periods, and truck route planning and haul
restrictions during commute periods on South Pass Road and SR9.
 Both short and long‐term transportation impacts would require
specific transportation analysis as part of subsequent project‐level
environmental review.
 Traffic impacts would depend on construction methods, haul or fill
material requirements, construction employee trips, temporary
roadway closures, and heavy pavement loads.

Unavoidable
Adverse Impacts
Mitigation

Public Services and
Utilities

Impacts

Unavoidable
Adverse Impacts
Mitigation

 Short‐term, construction‐related mitigation would have to be
identified as individual Swift Creek sediment management
projects are designed and implemented. Mitigation could include
detour route planning and signage, temporary traffic control and
flagging, roadway sweeping and cleaning under PWAP conditions
during haul periods, and truck route planning and haul restrictions
during commute periods.
 Water trucks and other dust control techniques should be
implemented to reduce dust and potential for asbestos to become
airborne.
 Primarily the same as non‐project SCSMAP adoption alternative.
 Potential for direct impacts to Williams gas pipelines or right‐of‐
way.
None are identified.

 With SCSMAP adoption, but without implementation of
SCSMAP Phase 1 projects, impacts to public services
and utilities would vary according to SCSMAP strategy
implementation. Short‐term impacts would be as
described for the non‐project SCSMAP adoption
alternative.

 Mitigation associated with Phase 1 SCSMAP projects would be the
same as mitigation for the nonproject SCSMAP adoption
alternative.
 Construction‐phase safety precautions should be taken, in
addition to strict PWAP adherence, to avoid impacts to
emergency service providers.
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2 Alternatives Including the Proposed
Action
This chapter of the Draft Environmental Impact Statement (EIS) includes descriptions of the proposed
action and alternatives for Swift Creek Sediment Management Action Plan (SCSMAP) adoption and
SCSMAP Phase 1 projects.

2.1

INTRODUCTION

Whatcom County Public Works Department, on behalf of the Flood Control Zone District, has prepared
the Swift Creek Sediment Management Action Plan (SCSMAP). The SCSMAP has been prepared to
address sedimentation and flooding that result in damage to agricultural, residential, and public assets
and have the potential to affect public health. Swift Creek flooding is a direct result of sediment
accumulation within the basin emanating from a landslide in the upper watershed. Swift creek
sediment and associated floodwaters include naturally occurring asbestos and elevated levels of several
metals.
The SCSMAP includes a conditions assessment of the Swift Creek watershed, along with problem
identification, and provides both active and passive sediment management strategies to solve
identified problems. These active and passive management strategies are presented as umbrella
solutions for future projects and additional planning efforts. Whatcom County is proposing adoption
and subsequent implementation of SCSMAP active and passive sediment management strategies. As
the first phase of implementation, Whatcom County has identified four primary projects and one
project alternative as immediate solutions to identified watershed problems.

2.2

ENVIRONMENTAL REVIEW PROCESS

The primary purpose of this EIS is to ensure that the policies included in WAC 197‐11, SEPA Rules, are
an integral part of Whatcom County’s SCSMAP ongoing programs and actions. This EIS provides an
impartial discussion of significant environmental impacts and provides decision makers and the public
with an understanding of the proposal and alternatives in relation to measures that would avoid
adverse impacts or enhance environmental quality.
This SEPA Draft EIS analyzes adoption of the SCSMAP as a nonproject proposal as outlined in WAC
197‐11‐442. In addition to the nonproject analysis, this Draft EIS includes project‐level review of the
SCSMAP Phase 1 Project Plan. Phase 1 includes initial implementation of active management
strategies identified as high priority in the SCSMAP. Four primary sediment management structures
and one alternative structure have been identified for phased development.
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2.2.1 Nonproject Environmental Review
SCSMAP adoption will be reviewed as a nonproject action. Nonproject actions are the adoption of
plans, policies, programs, or regulations that contain standards controlling the use of the environment
or that will regulate a series of connected actions (WAC 197‐11‐704). A nonproject EIS is prepared for
planning decisions that provide the basis for later project review. Completion of this nonproject EIS for
the SCSMAP will allow Whatcom County to develop a basis for examining a series of future projects as
part of an overall watershed management plan for Swift Creek. Impacts and alternatives to the
SCSMAP are examined at a level of detail commensurate with the planning level included in the
SCSMAP and are described in relation to Whatcom County’s objectives in developing the SCSMAP.

2.2.2 Project-Level Environmental Review
The nonproject EIS for the SCSMAP will extend the management structure outlined to a series of
project actions related to the first phase of SCSMAP implementation, also to be examined in this EIS.
Four sediment management structures and one alternate structure are identified conceptually for
sequential development under SCSMAP Phase 1. The SCSMAP Phase 1 Project Plan is analyzed in this
Draft EIS at the project level, as this review provides an important contribution to the decision‐making
process. Whatcom County developed conceptual designs for identified Phase 1 projects to provide a
meaningful basis for discussion of the overall SCSMAP.
As identified Phase 1 projects are conceptual, this project level review focuses on issues specific to this
phase of SCSMAP implementation. Phased environmental review (WAC 197‐11‐060(5)) will be
conducted in the future by Whatcom County to narrow analyses based on final project designs.

2.2.3 Scoping
Scoping is a vital part of the SEPA process, and is one of the first steps undertaken when planning an
EIS. Scoping is a process intended to ensure that the EIS focuses on and addresses all relevant issues.
Whatcom County is required to notify agencies, tribes, and the public when an EIS is under preparation
and to solicit comments on the range of alternatives and impacts to be discussed in an EIS.
A Determination of Significance and Scoping Notice was issued by Whatcom County on April 18, 2011,
announcing the requirement for preparation of a nonproject Environmental Impact Statement (EIS) on
the SCSCMAP. Scoping was then conducted to identify and narrow the EIS to the significant issues.
Whatcom County accepted written comments from the time of issuance of the EIS scoping notice
through May 19, 2011. Additional opportunity for presenting comments was provided in an agency
scoping meeting held on April 28, 2011 and a public scoping meeting held on May 4, 2011. Fourteen
written comments were collected during the scoping period and approximately 40 people participated
in the public scoping meeting. Whatcom County summarized comments and issues derived through
the scoping process in a Final Scoping Document, included in this Draft EIS as Appendix A.
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After completion of the scoping process, Whatcom County narrowed the scope of elements of the
environment (WAC 197‐11‐444) to be discussed in the EIS. The full scope of elements is listed in
Appendix A.

2.2.4 Alternatives
WAC 197‐11‐440(5) describes the range of alternatives that an impact statement must discuss. Every
impact statement must address the No Action alternative, which means a proposal is not pursued or
approved. Whatcom County has determined that this Draft EIS will analyze one nonproject plan
alternative, one project‐level alternative, and No Action (baseline) alternatives for the nonproject and
project alternatives. These alternatives are listed in Table 2‐1.
TABLE 2‐1. DRAFT EIS ALTERNATIVES.
EIS Component
Nonproject Action
Project Action

2.3

Alternatives
Swift Creek Sediment Management Action Plan (SCSMAP)
Adoption
Swift Creek Sediment Management Action Plan (SCSMAP)
Phase 1 Project Plan

No Action (Baseline)
No Action (Baseline)

GEOGRAPHIC AREA AND CONTEXT OF EIS ANALYSIS

This section describes the stream and river systems (Figure 2‐1) inclusive of the location proposed for
SCSMAP implementation and the extent of contaminants within those systems.

2.3.1 Regional Watershed Background
Implementation of the SCSMAP would occur within the Swift Creek watershed, one of eight
watersheds stemming from the ridge of Sumas Mountain in northern Whatcom County, Washington.
Swift Creek flows to the Sumas River, providing a physical connection to the Sumas River. Swift Creek
is geographically linked to the Breckenridge Creek watershed; potential overflows from Swift Creek
could reach Breckenridge Creek and impact water quality and habitat.

Sumas River
The Sumas River watershed straddles the US border with Canada and is a component of the Fraser
River basin (Figure 2‐1). Swift Creek is considered a minor tributary to the Sumas River, along with
Dale, Goodwill, and Kinney creeks. Major tributaries include Breckenridge Creek, located north of Swift
Creek; Johnson Creek, which flows to the Sumas River near the City of Sumas; and Saar Creek, which
flows to the Sumas River in Canada. These major watersheds, along with the Dale Creek watershed, a
portion of the Sumas River headwater, are shown on Figure 2‐2. The Sumas River flows into the Fraser
River approximately 10 miles beyond the US/Canada border in British Columbia (Figures 2‐1).

2‐3

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

Figure 2‐1. Swift Creek and Sumas River Vicinity
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Figure 2‐2. Swift Creek and Sumas River Watersheds
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The Sumas River is divided jurisdictionally between Whatcom County, the City of Nooksack, and the
City of Sumas, as it flows through the City of Nooksack and the City of Sumas on the U.S. side of the
international border. On the Canada side of the international border, the river flows through the City of
Abbotsford and the City of Chilliwack, traversing a region of the Fraser Valley known as the Sumas
Prairie, before reaching the Fraser River system. Outside of the cities, the Sumas River valley is
relatively sparsely populated with residences centered in and around farmland. Tributary watersheds
include extensive forested areas, along with residences and small farms.
The Sumas River, between the confluence of Swift Creek and the international border with Canada, is
flanked by State Route 9 (SR) and the Burlington Northern‐Santa Fe railroad. Fifteen local roadways
bridge the Sumas River (refer to Section 3.2.3).

Swift Creek
The Swift Creek drainage basin, approximately three square miles in size, originates on the west slope
of Sumas Mountain and drains northwesterly to the Sumas River, near the city of Nooksack (Figure 2‐
3). Swift Creek is approximately four miles in length from its headwaters to its confluence with the
Sumas River.
The upper Swift Creek drainage system includes two forks, North Fork and South Fork, which originate
on Sumas Mountain. The North Fork is slightly larger than the South Fork and has been known as
Goldmine Creek. The Swift Creek South Fork, the primary Swift Creek channel, flows adjacent to a
large landslide, which is confined within a steep, narrow canyon. Sediment generated by the landslide
exits the canyon and, from the canyon’s downgradient mouth, an alluvial fan has developed that
extends throughout the lower watershed. The lower watershed includes the Canyon Reach, Goodwin
Reach, and Oat Coles Reach (Figure 2‐3).
The Canyon Reach extends from the fan apex to the canyon mouth. The North Fork of Swift Creek
enters on the right bank of the South Fork just below the fan apex within the Canyon Reach. A smaller
tributary also discharges to Swift Creek from the south below the fan apex. The Goodwin Reach
extends from the canyon mouth to Goodwin Road. The alluvial fan extends radially within the Goodwin
Reach. The Oat Coles Reach extends from Goodwin Road to the confluence of Swift Creek with the
Sumas River. The Oat Coles Reach experiences severe sediment accumulation (aggradation) on a
yearly basis. Swift Creek watershed attributes are included in Table 2‐2.
TABLE 2‐2.

SWIFT CREEK WATERSHED ATTRIBUTES BY REACH.

Upper Watershed
North Fork
South Fork
Lower Watershed
Canyon Reach
Goodwin Reach
Oat Coles Reach

River Mile
Location

Reach Length
(miles)

Gradient (%)

Channel Width
(feet)

2.7
(confluence)
2.9 ‐ 3.5

2.25

25%

Cobbles, Gravel, Boulders

1.9

23 %

Cobbles, Gravel, Boulders

2.3 – 2.9
1.5 – 2.3
0.0 – 1.5

2,300 ft
1.0 mi
1.4 mi

8% ‐ 5%
5% ‐ 1%
1.3% – 0.2%

100 ‐ 300
30 ‐ 200
30 ‐ 100

Channel Substrate

Cobbles, Gravel, Boulders
Gravel Cobble to Gravel
Fine Gravel to Sand
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Figure 2‐3. Swift Creek Reaches
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Four public county roads, Oat Coles Road, Goodwin Road, Massey Road, and South Pass Road, occur in
the Swift Creek watershed. All four roadways cross the Swift Creek alluvial fan. Oat Coles Road and
Goodwin Road are bridged across Swift Creek. A major gas pipeline crosses Swift Creek underground
approximately ½‐mile east (upstream) of Goodwin Road. A logging access road with a log and wood
bridge crosses Swift Creek in the Goodwin Reach. The Goodwin Road bridge forms the lower boundary
of the Goodwin Reach. The Oat Coles bridge is located in the lower Oat Coles Reach near the Swift
Creek/Sumas River confluence. The Oat Coles bridge at the point of its crossing of Swift Creek, forms a
constriction (or, “pinch point”) that can result in localized flooding near the bridge.

Breckenridge Creek
Breckenridge Creek flows westerly from Sumas Mounty, entering the Sumas River on the east side of
the city of Nooksack (Figure 2‐3). As with Swift Creek, the stream gradient is steep in the upper
Breckenridge Creek watershed then becomes relatively flat from the base of Sumas Mountain to its
confluence with the Sumas River.
In addition to topographical similarities, the Breckenridge Creek watershed includes similar uses and
public infrastructure. The lower Breckenridge Creek area primarily includes dairy farms and rural
residences. Goodwin Road and South Pass Road cross Breckenridge Creek, and the upper watershed is
forested.

2.3.2 Contaminants Associated with Swift Creek Sediment
Sumas Mountain bedrock minerology includes serpentinite. Sepentinite contains chrysotile asbestos
and, to a lesser extent, amphibole asbestos. As serpentite’s crystalline structure is exposed to
environmental elements, metals are released (Schreier and Taylor 1981).

Known Contaminants And Potential Health Concern
Large volumes of sediment are generated as a result of the landslide in the upper Swift Creek
watershed on Swift Creek’s South Fork. Sediment is moved downstream with Swift Creek flow.
Serpentinite and its associated contaminants (asbestos and metals) are spread with Swift Creek
sediment through the Swift Creek drainage and into the Sumas River.

Asbestos
Asbestos in the environment is not broken down to other compounds. The primary routes of exposure
to asbestos are through air or water. Asbestos is of most concern to humans when fibers are released
into the air and breathed into the lungs. This contact can increase the chance of a person developing
asbestos‐related illnesses such as mesothelioma, lung cancer, or asbestosis.
Asbestos in water does not usually enter the air and become a potential human health issue unless the
water carrying the asbestos evaporates (such as might occur if contaminated water were to get on
clothing and then the clothing were to dry out). Asbestos fibers may be ingested if eating occurs in
areas where asbestos fibers are in the air or if people drink water contaminated with fibers.
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Environmental effects of asbestos include disrupting normal soil, plant, and wildlife ecology by altering
the character of air, water and soils used by these organisms. Potential environmental issues are
numerous and can include pH level alteration that results in metals release into soil or water, and soil
mineral imbalance such as extremely low calcium‐to‐magnesium ratio.

Metals
The metals chromium, cobalt, manganese, and nickel tend to be released from serpentinite when
environmental pH is at 8 or below (Schreier and Taylor 1981). As described in Section 3.1.3, the average
pH in Swift Creek is 8.1 and is 7.3 in the Sumas River. This means that, as surface waters flow from Swift
Creek to the Sumas River, metals are released from sediment. Metals found in Swift Creek sediment
are of primary concern because they can accumulate in soil and can be carried by surface water,
resulting in a potential ingestion or skin contact exposure routes. The absorption, distribution,
transformation, and excretion of a metal within humans and animals depends on the metal, the form of
the metal or metal compound, and the organism’s ability to regulate or store the metal (ICMM 2007).
As noted in the National Primary Drinking Water Standards (40 CFR 140), metals in high enough doses
can affect human health. Acute exposure to chromium, at adequate levels, can cause skin irritation or
ulceration. Chronic exposures can cause damage to the liver, kidney circulatory and nerve tissues, and
dermatitis.
EPA (2006) has not found nickel or manganese to potentially cause health effects from acute exposure
at levels above regulatory standards but chronic exposures can cause decreased body weight, heart and
liver damage, and dermatitis. Cobalt is an essential metal to the health and function of animals and is
mainly absorbed from the pulmonary and the gastrointestinal tracts (Schwarz et al. 2000). Cobalt is not
a cumulative toxin and is excreted by the body. Inhalation of cobalt metal fumes and dust can cause
allergic contact dermatitis and occupational asthma (Barceleaux 1999).

Extent of Contamination
Whatcom County, through its contactors and through association with other agencies (Northwest
Clean Air Agency (previously Northwest Air Pollution Authority), EPA, and the Washington State
Department of Health (WDOH) have worked to assess Swift Creek contaminants and the extent of
contamination. Air sampling and analysis in the Swift Creek watershed, as well as the banks of the
Sumas River has been conducted at a variety of intervals since 1990 and has included sampling based
on a variety of activities from simulated sediment management by workers to typical recreation. Swift
Creek and Sumas River water, bank and bed sediment, and nearby agricultural soils have also been
sampled and studied. Study goals primarily included defining contaminant concentration and
distribution in Swift Creek, as well as the Sumas River from the Swift Creek confluence to the Fraser
River in Canada. Studies have attempted to determine exposure routes for contact with Swift Creek
contaminants and how living creatures might assimilate, store, or use these contaminants (Schreier et
al. 1986, Schreier and Timmenga 1986, Schreier et al. 1987).
Results of these analyses are catalogued in a Health Impact Assessment (HIA) conducted as part of this
Draft EIS development process. An HIA is an assessment using a combination of procedures, methods,
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and tools to evaluate a policy, program, or project. The conclusions of an HIA typically include a set of
recommendations based on best available evidence. In addition to the catalogue of sampling and
analyses conducted on Swift Creek and Sumas River potential contaminants the HIA, included in this
Draft EIS as Appendix B, includes as assessment of the SCSMAP in relation to potential contaminant
exposure routes and health concerns. Results show that:


Swift Creek sediment includes varying levels of asbestos and metals.



Dry Swift Creek sediment is a potential exposure route for asbestos fibers through inhalation when
environmental conditions allow for fibers to be entrained (captured) by air wherever Swift Creek
sediment is found.



Swift Creek‐source asbestos has been found as far north in the Sumas River system as Vedder
Canal in British Columbia, Canada. Asbestos is also found in the Fraser River in Canada, but cannot
be definitively traced to Swift Creek.



Metals concentrations in Swift Creek and Sumas River sediment decreases with increasing distance
from the Swift Creek landslide and with decreasing levels of asbestos.



Metals known to dissociate from serpentinite have been found throughout the Sumas River system
downstream of Swift Creek.
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DESCRIPTION OF EIS ALTERNATIVES

As described in Section 2.1, this Draft EIS includes SEPA review at the nonproject level for adoption of
the SCSMAP and at project‐level level for implementation of the first phase of projects identified under
the SCSMAP. Both the nonproject review and project level review include one alternative. The
alternative for each review process is No Action.

2.4.1 Nonproject Environmental Review – SCSMAP Adoption
This section includes discussion of the nonproject proposal and the nonproject No Action alternative.

Nonproject Proposed Action – Swift Creek Sediment Management Action Plan (SCSMAP)
Whatcom County has completed a sediment management plan that provides umbrella strategies to
manage sediment‐related issues in the Swift Creek watershed. The SCSMAP establishes clear avenues
for future actions to protect watershed infrastructure and adjacent watersheds, and to minimize
property damage and health impacts. Goals and objectives outlined in the SCSMAP are included in
Table 2‐3.
TABLE 2‐3. SCSMAP GOALS AND OBJECTIVES.
Goals
Establish a program to minimize sediment, flooding, and health
hazards within the Swift Creek watershed

Identify avenues for maximizing benefits to natural and human
resources

Provide a solid base for appropriate stewardship of economic
resources.

Objectives
Provide an understanding of the complex Swift Creek
watershed
Maintain ongoing jurisdictional involvement and
cooperation
Protect human health and welfare
Minimize damage to public and private property and to
public resources
Propose projects with a positive benefit to the watershed
Minimize public expenditures related to flooding
Emphasize long‐term solutions

The SCSMAP includes an assessment of watershed processes and conditions, as well as identification of
problems and management challenges that may result. Watershed conditions assessed include the
upper watershed landslide, sediment, flooding, habitat, and health risk. Problems that may result from
these conditions include ongoing landslide movement and associated sediment generation, potential
for channel avulsion (Swift Creek leaving its channel and developing a new channel through the alluvial
fan) and/or overbank flooding, potential for elevated health risk stemming from deposition of sediment
on floodplains, and potential debris flow or debris flood occurrence. A debris flow is described in the
SCSMAP as a sudden release of landslide debris from a location of accumulation and, after debris
deposition in areas of lower topography, would continue as a debris flood. Swift Creek problems
identified in the SCSMAP are included in Table 2‐4 and are shown on Figure 2‐4.
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Figure 2‐4. Swift Creek Problem Areas.
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TABLE 2‐4. IDENTIFIED SWIFT CREEK PROBLEMS.
Problem ID
UW1
UW2
CRRB3

GRRB4
GRLB5
OCRRB6
OCRLB7
LW8
WW9

Description
Landslide movement results in large sediment volumes transported to lower Swift Creek reaches.
North Fork habitat is isolated from the lower watershed.
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.
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.
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.
Right bank avulsion could establish a path to the north, entering the Breckenridge watershed.
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.
Overbank flooding and resultant deposition of Swift Creek sediment could result in airborne asbestos as
sediments dry.
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



Landslide: The SCSMAP includes a description of the Swift Creek landslide in both character and
processes, and notes that the management challenge for Whatcom County is determining landslide
stability in relation to downgradient movement. Background reports referenced in the SCSMAP
characterize the landslide as slow moving, but note the likelihood of a debris flow event in the
future of Swift Creek management. Debris flows occur during high precipitation events and
becomes debris floods. Both the landslide and debris flow processes are further described in
Section 3.1.1 of this Draft EIS. Problems identified in the SCSMAP that could directly result from
landslide processes include UW1 and WW9.



Sediment: A component of the Swift Creek sediment is serpentinite, which could pose a risk to
public health and the environment because of its asbestos and trace metals constituency. The
SCSMAP describes the processes that generate and move sediment through the Swift Creek
system, including quantities of sediment moved downstream. Along with the natural sediment
processes and overall sediment quantities that pose management challenges for Whatcom County,
stockpiles of sediment must also be managed to prevent use or distribution to minimize health risk.
Existing conditions of the Swift Creek watershed related to sediment are further described in
Section 3.1.1 of this Draft EIS. Flooding and avulsion problems identified in the SCSMAP that could
directly result from sediment and discussed in Section 3.1.3.



Flooding: Flooding has been an increasing problem along Swift Creek since reactivation of the
landslide and subsequent downstream sediment delivery. The SCSMAP describes processes that
cause overbank flooding and outbreak flooding. Avenues for and mechanisms of channel avulsion
are also described. Flooding is identified in the SCSMAP as a problem primarily of the lower Swift
Creek watershed. Problems identified in the SCSMAP that could result from flooding include
CRRB3, GRRB4, GRLB5, OCRRB6, OCRLB7, and LW8. These problem areas are shown on Figure 2‐
4. Further discussion of flooding is included in Section 3.1.3 of this Draft EIS.
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Habitat: Aquatic habitat in the South Fork and lower watershed of Swift Creek has been
significantly impacted and is degraded to the extent that it no longer supports fish populations
(Cedarock 2013). South Fork habitat has been largely impacted by landslide movement and the
lower watershed has been impacted by recurrent sediment accumulation (aggradation) and
dredging. In addition to the lack of functioning physical habitat, sediment and water quality
parameters in Swift Creek are less than ideal as a result of breakdown of serpentinite. Habitat
quality in the North Fork is good and supports a resident fish population. Habitat is further
described in Section 3.1.5 of this Draft EIS. Problems identified in the SCSMAP related to habitat
include UW2, GRRB4, and OCRRB6.



Health Risk: The SCSMAP identifies the potential health risk associated with asbestos and metal in
Swift Creek sediment. Studies of these risks are ongoing, but enough data have been collected for
Whatcom County to issue health advisories to minimize public exposure to Swift Creek sediment.
In addition, Whatcom County Public Works has instituted a worker safety and sediment handling
policy to minimize occupational health risk. Potential health risks associated with Swift Creek
sediment are further discussed in Section 3.2.1 of this Draft EIS. Problems identified in the
SCSMAP associated with health risk are LW8 and WW9.

The conditions and problems described above are balanced in the SCSMAP with active and passive
management strategies that would, when fully developed into projects and programs, provide
solutions. Management strategies are included in the SCSMAP for flood hazard and floodplain
management and planning; for sediment management and planning; for accomplishing necessary
maintenance and repair; for managing the Swift Creek landslide; and for managing health risk and
emergencies. Strategies are included in Table 2‐5.
TABLE 2‐5. 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

Canyon Reach




Goodwin Reach

Oat Coles Reach
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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

Flood Hazard Management
Flood hazard management for Swift Creek requires development of a comprehensive flood hazard
management plan that identifies flood hazards and incorporates both flood hazard and sediment
management recommendations. SCSMAP strategies target small (yearly) flooding, large (100‐year)
floods, and potential large‐scale debris flows. Bank armoring, debris flow deflectors, setback levee
development, and possible infrastructure revision are the primary active management strategies for
flood hazard management. Active flood hazard management strategies would be developed in all
reaches of the lower Swift Creek watershed. Debris deflection and setback levees would not, however,
be developed in the lowest creek reach, the Oat Coles Reach. Passive management strategies are
included in the SCSMAP for program development to support active strategies. Passive or planning
level strategies related to flood hazard management planning would be implemented watershed‐wide.
Flood‐related education, outreach, warning, and response would target the populace of the lower
watershed. Specific recommendations are included for all flood‐related strategies. Strategies and
recommendations for flood hazard management are included in Table 2‐6.
TABLE 2‐6. SCSMAP FLOOD‐RELATED STRATEGIES AND RECOMMENDATIONS.
Strategy

Recommendation

4.1A

Bank Armoring

4.1B

Debris Deflection / Setback Levees

4.1C

Infrastructure Revision

4.5A

Watershed‐Wide Flood Hazard Management Plan

4.5B

Technical Flood Hazard Identification

• 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
• 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
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assistance from agencies and consultants on flood hazards
related to Swift Creek sediment.
• 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.

Sediment Management
Sediment management strategies in the SCSMAP include bedload and suspended load entrapment and
sediment storage. The primary bedload management strategy is in‐stream sediment traps within the
Canyon Reach, with a secondary strategy being re‐routing the North Fork of Swift Creek. Re‐routing
the North Fork would reduce Swift Creek flow capacity, thus reducing the stream’s ability to move
bedload‐size sediment. Suspended load management includes development of sediment basins in the
upper alluvial fan area of the Goodwin Reach, although it is noted that removing North Fork flow from
overall Swift Creek water volume would also remove fine sediment. In‐stream sediment traps
developed in the Canyon Reach would trap suspended sediment as well as bedload sediment.
Stockpile management is of ongoing concern; the SCSMAP includes a plan for identification of future
stockpile areas, integration of safe sediment handling procedure for stockpile development, access
exclusion to promote public safety, monitoring, and final stabilization. Stockpiling may occur in all
reaches of the lower watershed. Sediment management also includes the possibility for further
analysis of off‐site sediment storage, or storage outside of the Swift Creek watershed.
Passive strategies that support sediment management are also included in the SCSMAP, including
creek channel monitoring for aggradation and sediment storage monitoring following general Model
Toxics Control Act (MTCA) monitoring protocols. Sediment management strategies and
recommendations are included in Table 2‐7.
TABLE 2‐7. SCSMAP SEDIMENT MANAGEMENT STRATEGIES AND RECOMMENDATIONS.
Strategy

Recommendation

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

4.7B

Creek Channel Monitoring

• 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
• Develop an analytical aggradation monitoring

2‐16

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

4.7C

Sediment Storage Monitoring

2013

methodology using cross‐sectional survey 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

Maintenance and Repair
The SCSMAP essentially divides maintenance and repair into small works that could be accomplished in
association with annual inspections and into larger works that either fall outside of the definition of a
small works project or are specifically related to maintenance of channel conveyance. These strategies
would be considered for all portions of the Swift Creek watershed.
The annual program described in the SCSMAP would primarily include comprehensive inspection and
identification of maintenance and repair needs. Channel conveyance maintenance would occur after
completion of a dredging plan, if the need for such a plan is called for as a result of findings of the
annual maintenance program. The need for large‐scale maintenance and repair would also be
determined through implementation of the annual maintenance program. Implementation of the
large‐scale maintenance and repair strategy would also include development of Best Management
Practices for maintaining flood hazard and sediment management structures developed under the
SCSMAP. Strategies and recommendations for maintenance and repair are included in Table 2‐8.
TABLE 2‐8. SCSMAP MAINTENANCE AND REPAIR STRATEGIES AND RECOMMENDATIONS.
Strategy

Recommendation

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

Landslide Stabilization
Studies supporting the SCSMAP have concluded that the risk of catastrophic landslide is very low (BGC
2005; refer to Section 3.1.1). Surface drainage is identified as the primary strategy to slow
downgradient landslide creep. Surface drainage is further discussed in Section 3.1.3 of this Draft EIS.
Landslide monitoring to show slope movement or sudden acceleration, with public dissemination of
information, is also a proposed strategy of the SCSMAP. Strategies and recommendations for landslide
stabilization are included in Table 2‐9.
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TABLE 2‐9. SCSMAP LANDSLIDE STABILIZATION STRATEGIES AND RECOMMENDATIONS.
Strategy

Recommendation

4.4A

Surface Drainage

4.4B

Landslide Toe Stabilization

4.7A

Landslide Movement Monitoring

• 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
• 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.

Education, Warning, Emergency Response
This strategy, as described in the SCSMAP, addresses the need for a comprehensive approach between
agencies involved in managing potential health and safety risks for education, outreach, warning, and
emergency response. This strategy would formalize activities of all agencies into a cohesive direction
that would benefit the Swift Creek community in terms of increasing understanding of potential health
risks, understanding the level of danger from the landslide or potential debris flow/debris flood, and
understanding of options available during an emergency. Flood‐related education, outreach, warning,
and response would target the populace of the lower watershed. Strategies and recommendations for
education, warning, and emergency response are included in Table 2‐10.
TABLE 2‐10. SCSMAP EDUCATION, WARNING, AND EMERGENCY RESPONSE STRATEGIES AND
RECOMMENDATIONS.
Strategy

Recommendation

4.8A

Sediment and Flood Education and Outreach

4.8B

Warning and Emergency Response

• 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

The SCSMAP includes a prioritization protocol for implementing strategies and future projects. Timing
or implementation priority would be based on analysis of effectiveness of the strategy, potential
benefit, and readiness of strategy implementation.

Nonproject No Action
This No Action alternative analysis provides a baseline for examination of the future of the Swift Creek
area in the absence of implementation of the SCSMAP. As a baseline condition, sediment
accumulation in the lower Swift Creek watershed would continue at rates described in the SCSMAP
that are based on landslide movement and precipitation volumes, requiring mitigative action by
Whatcom County to protect public health and safety, as well as the environment.
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Nonproject No Action: The No Action alternative is the continuation of current Whatcom County
sediment management practices for the Swift Creek watershed in the absence of a cohesive Swift
Creek management plan.
For the nonproject action, the No Action alternative assumes that the SCSMAP is not adopted. In the
absence of adoption of the SCSMAP, a prioritized planning effort to manage Swift Creek sediment
accumulation and the sediment‐associated problems of flooding and avulsion would not be
implemented. Under the No Action alternative, Whatcom County would address sediment‐related
problems at the same level that occurs today. That is, resources are allocated to address Swift Creek
problems as they are available.
As a baseline, resources are allocated to Swift Creek based on availability and balanced with need to
mitigate health and safety risk. Whatcom County attempts to allocate funds to solve immediate
flooding and avulsion threats through localized dredging and armoring projects. Whatcom County
developed the SCSMAP to better prioritize and manage all potential risks associated with Swift Creek
sediment to reduce to the extent possible potential for harm to human health or the environment. In
the absence of cohesive risk management, as well as allocation of adequate resources, the following
could occur:










Sedimentation and channel aggradation increasing faster than Whatcom County could respond,
given a resource‐allocation‐as‐available policy, requiring emergency‐based sediment accumulation
management responses
More frequent and widespread flooding with associated downstream movement of sediment
Potential health risk for residents through increased sediment deposition on the alluvial fan and
Sumas River floodplains
Higher risk of avulsion and contamination of adjacent watersheds
Irreversible loss and damage of fish habitat and wetland areas if Swift Creek avulses to the
Breckenridge Creek watershed.
Increased health risk from stockpile accumulations without a management plan.
Loss of early detection of landslide changes due to lack of slide monitoring.
Increased risk to lower watershed landowners without development of a warning and emergency
response system.

No Action, for this nonproject discussion, assumes that the SCSMAP is not adopted and that funding
available to manage Swift Creek problems varies. In addition to implications of lack of a planned
direction for the Swift Creek watershed under the SCSMAP, this Draft EIS examines baseline conditions
and associated impacts at two levels:
1. Funding for localized armoring and dredging on a funds‐available basis. Problems identified in the
watershed are examined in light of these localized solutions, along with analysis of impacts
associated with these ongoing activities.
2.

Funds would not be available for Swift Creek sediment management. Although Whatcom County
allocates a portion of its yearly budget to managing Swift Creek and other flood‐prone areas of the
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County, this level of analysis assumes that allocated funding must be used elsewhere and no
funding is available for addressing localized Swift Creek problems. Under this scenario, Whatcom
County assumes that, although funding would not be available for physical sediment management,
some public education of risks associated with Swift Creek sediment could occur.
If the SCSMAP were not adopted, strategies identified as high priority and under which projects
identified as solving an immediate need would not be pursued as envisioned through SCSMAP
implementation. Projects could, however, be identified and implemented individually as resources
allow and in the absence of a SCSMAP‐based planning framework. In addition, if the SCSMAP were not
adopted, development of Phase 1 projects identified as priorities for sediment management could not
be pursued as described in the SCSMAP Phase 1 Project Plan.

2.4.2 Project-Level Environmental Review – SCSMAP Phase 1 Project Plan
This section includes discussion of the project‐level proposal and the project‐level No Action
alternative.

Phase One Swift Creek Sediment Management Action Project Plan
The SCSMAP includes a phased approach to implementation of management strategies based on the
SCSMAP prioritization protocol. Phase 1 includes high priority sediment management strategies that
would result in immediate watershed‐wide benefit. Whatcom County commissioned Pacific Surveying
& Engineering, Inc. (PSE) in 2011 to complete conceptual engineering designs for the Phase 1
structures, including large‐scale sediment basins, a debris deflection levee, two setback levees, and in‐
stream sediment traps. Phase 1 project sequence, based on priority, would be as follows:






Project 1:
Project 2:
Project 3:
Project 4:
Project 5:

South Pass Road Setback/Debris Deflection Levee
Upper Goodwin Reach Setback Debris Deflection Levee
In‐Stream Sediment Traps
Sediment Basins
Lower Goodwin Setback Levee (alternate action to Project 4).

Phase 1 development locations are shown on Figure 2‐5. The PSE conceptual design document is
Appendix B of the SCSMAP Phase 1 Project Plan.
Projects identified in the Phase 1 Plan would be developed as funding is made available, with each
project representing a separate development phase. Each development phase would include
completion of final structure design, additional site analysis as necessary, and phased environmental
review. Future phases of environmental review would supplement this Draft EIS and would address
only those impacts that may be greater than presented in this Draft EIS.
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Figure 2‐5. Swift Creek Phase 1 Project Locations.
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Setback Levees
Two setback levee locations have been determined to be high priority in the SCSMAP and are included
in the Phase 1 plan. One setback levee is proposed on the right bank of Swift Creek in the Oat Coles
Reach (South Pass levee, refer to Figure 2‐6) and another setback levee proposed on the left bank
(south side) of Swift Creek immediately upstream from the Goodwin Road Bridge (lower Goodwin
levee, refer to Figure 2‐7). The lower Goodwin Reach levee is considered to be an alternative to
sediment basin placement if funding remains unavailable for sediment basin development.
These setback levees were identified as high priority in the SCSMAP as follows:


The proposed Lower Goodwin levee, in decreasing downstream sediment transport, would provide
protection for more than 50% of the residents on the Swift Creek alluvial fan.



The proposed South Pass levee would provide an avenue for capture and containment of Swift
Creek sediment to alleviate sediment loading in the Sumas River and protect the Breckenridge
Creek watershed from Swift Creek sediment and floodwaters. A channel avulsion into
Breckenridge Creek is possible due to the unstable nature of the stream channel in response to high
levels of sedimentation and flood flows. The South Pass levee would protect Breckenridge Creek
from Swift Creek sedimentation by reducing the potential for a stream channel avulsion to occur.

The Lower Goodwin and South Pass setback levees would be constructed embankments to contain
sediment from Swift Creek overbank flows. Embankments would be constructed with slopes of 2H:1V
on the containment side, and 3H:1V on the back‐slope side. Levee attributes are included in Table 2‐11.
TABLE 2‐11. SWIFT CREEK SETBACK LEVEE ATTRIBUTES.
Levee Location (creek bank)
Embankment Length
Embankment Height (average)
Embankment Top Width
Embankment Containment Side
Embankment Back Slope Side

Lower Goodwin Levee
Left
2,500 ft
4 ft
6 ft
North
South

South Pass Levee
Right
2,200 ft
6 ft
30 ft
South
North

The South Pass setback levee would be constructed near existing Swift Creek right bank sediment
stockpile locations (Figure 2‐6). After levee construction completion, the existing right bank stockpile
would be altered to allow runoff passage into the containment area formed by the setback levee.
DEBRIS FLOW / DEBRIS DEFLECTION LEVEE – UPPER GOODWIN REACH

Debris flow setback and deflection levees are a strategy included in the SCSMAP to capture and contain
larger debris flows and sediment from flooding events. The Phase 1 SCSMAP Project Plan includes
placement of a debris deflection levee on the Swift Creek right bank in the upper Goodwin Reach
(Figure 2‐8).
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Figure 2‐6. South Pass Levee Conceptual Design.
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Figure 2‐7. Lower Goodwin Reach Setback Levee Conceptual Design.
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Figure 2‐8. Upper Goodwin Reach Debris Deflection Levee Conceptual Design.
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The debris flow setback levee design consists of a constructed embankment approximately 1700‐lineal
feel long and varying in height from 2 feet to 15 feet. The berm top is designed at 20‐feet wide and
embankment side slopes are designed at a slope of 2H:1V on the containment side (east), and 3H:1V on
the back‐slope side (west).
The debris deflection levee was designed to withstand flow velocities modeled by Northwest Hydraulic
Consultants (refer to SCSMAP Phase 1 Project Plan Appendix B). The debris flow setback levee was
designed to accommodate a total volume of 300,000 yd3, including a safety factor.
Existing dredged sediment stockpiles are located at the apex of the alluvial fan a short distance from
the proposed upper Goodwin levee (Figure 2‐8). There are sufficient quantities of material in these
piles to construct the proposed lower Goodwin setback levee.

In-stream Sediment Traps
In‐stream sediment traps are considered a SCSMAP Phase 1 priority to reduce downstream migration
of bedload sediment. These structures are proposed for placement within the Canyon Reach, as the
relatively narrow and steep natural canyon walls would enhance bedload capture and containment.
In‐stream sediment trap design includes bedload storage of approximately 50,000 yd3 within
approximately 1,800 lineal feet of Swift Creek channel starting at the upper end of the Swift Creek
Canyon just below the confluence of the North Fork Swift Creek.
Eight soldier‐pile walls, placed on approximately 200‐feet on‐center through the Swift Creek Canyon
section comprise the in‐stream sediment trap design. Conceptually, soldier pile walls would be
constructed of 40‐foot long steel H‐beams with approximately 25 feet embedded in the ground,
resulting in a 15 foot tall structural soldier piles (Figure 2‐9). The solider pile walls would vary in length
from 85 feet to 200 feet, with soldier piles located every 10 feet. Sediment trap height would be
gradually built up to an elevation of approximately 10 to 14 feet above existing grade by adding levels
of timber lagging.
As designed, maintenance of the structures in terms of sediment removal would be required every two
to five years.

Sediment Basins
The SCSMAP includes a recommendation to design and construct sediment basins to maintain the
active Swift Creek channel. Sediment basins would provide sediment and flood management benefits
by slowing runoff velocities to allow deposition of sediment. Sediment capture addresses flooding
downstream from channel aggradation.
Two large‐scale sediment basins are proposed for construction on a 70‐acre site located on the Swift
Creek alluvial fan east of Goodwin Road. The basin conceptual design includes a west basin and an east
basin; basin construction is proposed to be phased so that a single basin could be functioning as soon as
possible after initiation of construction (Figure 2‐10).
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Basin development would include a central excavation with use of excavated material for construction
of embankments around the perimeter of the basins. Subsurface evaluation for placement of the
sediment basins included underlying material analysis for bearing capacity and asbestos content. A
marketability analysis was completed by GeoEngineers (2010) to provide a subsurface material market
value that could offset basin construction costs. The marketability analysis in included as Appendix C to
the PSE 2011 SCSMAP Phase 1 Conceptual Design document, which included as Appendix B to the
Whatcom County SCSMAP Phase 1 Project Plan. Basin attributes are included in Table 2‐12.

TABLE 2‐12. SWIFT CREEK SEDIMENT BASIN ATTRIBUTES.
Sediment Storage Volume
Total Volume
Embankment Height (from ground
elevation)
Embankment Top Width
Embankment Top Elevation
Sediment Storage Top Elevation
Freeboard
Embankment Side Slopes
Cut Volume
Fill Volume

West Basin
758,000 yd3

East Basin
1,205,000 yd3
1,963,000 yd3
15 feet
20 feet

180 feet
178 feet
2 feet

155 feet
153 feet
2 feet
3H:1V
1,728,000 yd3
132,000 yd3
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Figure 2‐9. In‐Stream Sediment Trap Conceptual Design.
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Figure 2‐10. Swift Creek Sediment Basin Conceptual Design.

2‐29

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

Project-Level No Action
The Project‐Level No Action alternative provides a baseline for examination of the future of the Swift
Creek area in the absence of implementation of identified SCSMAP Phase 1 projects.
Project‐Level No Action: For the Project‐Level No Action Alternative, it is assumed that the
SCSMAP is adopted and projects identified under prioritized strategies of the SCSMAP, as
described in the SCSMAP Phase 1 Project Plan, are not approved and are not pursued. Project‐
level environmental review would not occur in the absence of adoption of the SCSMAP; the
project‐level no action alternative, therefore can only be examined if the SCSMAP is adopted.
In the event that the SCSMAP is adopted, but identified Phase 1 projects are not pursued, other
strategies identified in the SCSMAP could be proposed for implementation by Whatcom County or
projects identified in the SCSMAP Phase 1 Project Plan could be re‐designed or placed in other areas of
the watershed and forwarded for re‐analysis. These projects, whether proposed individually or as a set
of solutions, would require additional environmental review.
This Draft EIS examines the impacts of not developing the four primary projects, along with one
alternate project proposed in the SCSMAP Phase 1 Project Plan in terms of sediment management
within the Swift Creek watershed. Impact analysis associated with not developing structures as
proposed is extended beyond the Swift Creek watershed.
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3 Elements of the Natural Environment
3.1

ELEMENTS OF THE NATURAL ENVIRONMENT

3.1.1 GEOLOGY, SOILS, TOPOGRAPHY, AND EROSION
EXISTING CONDITIONS

This section provides the geologic background for the Sumas Mountain, valley, and the Swift Creek
landslide. Geologic hazards associated with the area, as well as sediment and soils are also described.
Background information for this section is contained in the SCSMAP Technical Appendices, as well as
Appendix C to this Draft EIS, available for review at the offices of Whatcom County Public Works,
located in Bellingham, Washington. United States Geologic Survey (USGS) geologic mapping and
cross‐sectional data and on‐site data were used to infer potential impacts to geologic resources for the
Swift Creek watershed and its immediate vicinity. Site data sources include data logs from seven
monitoring wells completed by Whatcom County and its consultants in 2009 and 2010. Well logs from
similar drilling projects on surrounding properties, obtained from Washington State Department of
Ecology (Ecology) well logs, were used to describe regional geology and the geology of surrounding
areas.

Characteristics and Topography
The Sumas River basin is characterized by steeply gouged streams along Sumas Mountain that drain to
a broad valley that slopes northward, terminating at the Fraser River in Canada. Topography for this
analysis ranges from the relatively steep slopes of Sumas Mountain in the east to the international
border with Canada in the west, a topographic change of approximately 3,400 feet to approximately 90
feet. In the Canadian portion of the Sumas River, elevations are lower still with some areas lying below
sea level.

Geologic Background
The Swift Creek and Sumas River watersheds straddles the boundary between the Puget Lowland
Physiographic Province and the Cascade Mountain Physiographic Province; specifically the North
Cascade subdivision. The Puget Lowland is an elongated north‐south topographic and structural
depression generally characterized by low relief (Converse et al. 1976). Geologic units identified by
AESI (2013) based on Lapen (2000) are included in Table 3‐1 youngest to oldest and shown on Figure 3‐
1.
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Figure 3‐1. Swift Creek and Sumas River Geologic Units.
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TABLE 3‐1. MAP UNITS OF THE SWIFT CREEK AND SUMAS RIVER AREAS.
Map
Symbol

Unit Name

Unit Description

Qa

Alluvium (Holocene)

Generally occur in stream channels, modern deltas, and modern floodplains. Typically
consist of well‐sorted and stratified cobbly gravel to silt and contain varying amounts of
organic material. Thickness can range from a few feet to more than 200 feet (Lapen,
2000).

Qaf

Alluvial Fan Deposits
(Holocene to Latest
Pleistocene)

Deposits flank Sumas Mountain along the major east‐west drainages and typically consist
of poorly sorted clayey silty sandy gravel and gravelly sandy silt. Alluvial fan deposits were
found to extend to approximately 43 feet below ground surface in Swift Creek area
groundwater monitoring wells.

Qls

Landslide Deposits
(Holocene to Late
Pleistocene)

Landslide deposits generally consist of unsorted to internally coherent surficial deposits
transported downslope by gravity. The Swift Creek landslide is located in the upper Swift
Creek watershed as shown on Figure 2‐4.

Qgos

Glacial Outwash,
Sumas Stade
(Pleistocene)

These outwash deposits typically consist of loose, moderately to well‐sorted gravel with
local boulders, sandy gravel, minor gravelly medium to coarse sand, and rare sand to silt.
Field observations and laboratory testing indicate that silt content generally decreased
with depth and the soils graded to medium dense to dense fine sand at depths of
approximately 33 to 48 feet below ground surface. Sumas glacial outwash sediment
thicknesses range regionally from a few feet to more than 900 feet (Lapen, 2000). As
shown on the geologic cross‐sections (Figures 4 and 5 of Appendix C to this Draft EIS), it is
interpreted that Everson Interstade glaciomarine drift is present beneath the Sumas
glacial outwash (Lapen, 2000; Cox and Khale, 1999).

Qgd

Glacial Deposits,
Undifferentiated
(Pleistocene)

Undifferentiated glacial deposits are mapped on the lower flanks of Sumas Mountain
(Figure 3‐1). As described by Converse et al. (1976), glacial till is the predominant glacial
deposit encountered on the flanks of Sumas Mountain. The glacial till is a light bluish
grey, massive, dense, hard, very heterogeneous mixture of gravel, cobbles, and boulders
in a silty to clayey matrix. In the higher bedrock areas (elevation 2,000 feet), the till
occurs in sporadic, discontinuous patches less than 30 feet thick. The average thickness in
the lower elevations is approximately 50 to 75 feet.

Ech

Huntingdon
Formation
(Oligocene to
Eocene)

The sedimentary rocks locally known as the Huntingdon Formation are mapped on the
lower flanks of Sumas Mountain (Figure 3‐1). The Huntingdon Formation consists
predominantly of thickly bedded to massive moderately to well‐sorted conglomerate,
sandstone, siltstone, shale, and clay that is locally unsorted (Lapen, 2000). The
Huntingdon Formation in this project area is predominantly conglomerate, which
contains rounded to angular volcanic, plutonic, gneissic, chert, argillite, serpentinite, and
quartz clasts. This well to poorly cemented conglomerate is interbedded with coarse‐ to
medium‐grained sandstone lenses up to 3 feet thick. The conglomerate has a
depositional contact with the serpentinite in the lower half of the landslide (Converse et
al., 1976).

pTu

Ultramafic rocks
(pre‐Tertiary)

Serpentinite and partially serpentinized dunite and peridotite with minor lenses of
chromite are mapped on Sumas Mountain. Outcrops are common on the northern end of
Sumas Mountain, and the unit is locally referred to as the Sumas Mountain serpentinite.
The original rock that has been altered to serpentinite is dense, very hard, fine‐grained,
dark green to greenish black peridotite and dunite. South of the Swift Creek landslide
mass, the rock forms prominent blocky outcrops with minor serpentine and chlorite
coating joint surfaces. Around the periphery and within the Swift Creek landslide mass,
the bedrock is strongly serpentinized, which implies the rock is highly weathered with
complete alteration to serpentine, chlorite, and clay.
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Bedrock units in the area of the Swift Creek Landslide include meta‐sedimentary greywackes (Mz),
which have been thrust over younger serpentinite (Jki) rocks. The serpentinite in turn is overlain by
massive tertiary continental conglomerates (Tc). The conglomerates are mantled by alluvium, glacial
deposits and slide debris. The Tc deposit, locally known as the Huntingdon Formation, has a
depositional contact with the serpentinite in the downslope half of the landslide. It is hypothesized that
portions of the Huntingdon Formation capping the serpentinite unit were disturbed by repeat
glaciations during the Quaternary period. The partial removal of the cap rocks may have allowed water
to penetrate into the underlying rocks, furthering the process of serpentinization. The Jki deposit
(serpentinite) contains several 10 to 20 foot thick shear‐gouge zones of shattered rock fragments.
Many of the fragments are rotated in a matrix of fine‐grained rock flour and clay. The rock easily breaks
into small (one‐inch diameter) fragments and whitish rock flour. The Mz rocks form prominent blocky
outcrops near the crest of Sumas Mountain and on steep slopes.

Geologic Hazards and Seismicity
Geologic hazards of the Swift Creek and Sumas River area include the Swift Creek landslide, itself, the
potential for debris flow or flood, the Swift Creek alluvial fan hazard, and faults and seismicity. The
Sumas River valley is also considered part of the Mount Baker volcano hazard area. While this hazard is
acknowledged, it is not specifically addressed in this Draft EIS because it occurs independent of Sumas
Mountain geologic processes.
SWIFT CREEK LANDSLIDE

Benda (1992) completed a slope stability assessment of Sumas Mountain which identified eleven
landslides on inner gorges and channel heads. The two largest landslides noted in the assessment were
the Dale Creek landslide and the Swift Creek landslide. As described in Section 3.1.1 of the SCSMAP,
Swift Creek landslide has been described as a deep‐seated landslide that developed over time as a
result of geologic processes. Converse et al. (1976) note that the Swift Creek landslide is complex and
includes several landslide component blocks that lead to failure of earth materials adjoining the
landslide mass and, as the slide moves, the result is overall enlargement of the slide. Benda (1992)
noted that the zone of active failure in the Swift Creek landslide has been propagating upward over
time and the existing level of activity could continue for at least several decades. The various
components, or mechanisms, of the slide mass are slowly moving downslope independently. The slide
mechanisms include blocks of bedrock material (Ech and PTu listed in Table 3‐1) 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.
Slope stability related to the Swift Creek landslide is not addressed in the Whatcom County Critical
Areas Ordinance. Easterbrook (1976), however, characterized Sumas Mountain as generally unstable
with fragile slopes of marginal stability.
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BGC (2005) supported the independent landslide component block description provided by Converse et
al. (1976), noting that independent landslide blocks at Swift Creek are being moved west at variable
rates, and completed landslide movement calculations based on the Converse et al. (1976) suggestion
that the landslide experiences a progressive eastward re‐activation into the marginally stable upper
landslide limits. Calculation results suggest that the upper half of the landslide moved downslope at 10
yd/yr). Average slide velocity would therefore be defined as "slow” (greater than 1.6 yd/yr, but less than
13 yd/month) BGC005)).
BGC’s 2005 analysis included examination of the potential for the landslide to rapidly accelerate and
impact a large area of the Sumas River floodplain. The evaluation found that the bulk of the slide mass
is not likely prone to rapid slope movements defined as exceeding 3 yd/minute, but there is potential for
movement acceleration in the order of several yards per hour under unfavorable climatic conditions and
possibly associated with seismic loading.
SWIFT CREEK DEBRIS FLOW HISTORY AND POTENTIAL

A debris flow is a channelized landslide that carries large sediment loads and organic debris
downgradient. As the Swift Creek landslide moves, debris accumulates along the toe of the landslide in
the upper end of the narrow canyon of the Canyon Reach (Figure 2‐3). If the upper layers of this area of
debris accumulation were to become overly saturated, the entire area of accumulated debris could
rapidly flow downward through the Canyon Reach. At the downgradient end of the canyon, where
topography becomes more flat (Figure 3‐2), it is likely that a large portion of the debris would be
deposited, but the event would continue as a debris flood throughout the Swift Creek alluvial fan and
onto the Sumas river floodplain.
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 2005). BGC (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. Given an assumed maximum initiating failure magnitude
(corresponding to an assumed 500‐year return period event, which is a 10% probability of occurrence
over a 50 year time period), BGC estimated the amount of debris that could be entrained between the
landslide and the apex of the fan. Based on landslide core analyses and calculations, BGC estimated
that a debris flow with a several hundred year return period could reach up to 300,000 yd3 in total
volume. BGC also estimated that rapid acceleration of the Swift Creek Landslide and transformation
into an extremely large debris flow has an annual probability of 1:10,000 or 0.0001, but could
conceivably range from 1:1000 to 1:100,000.
ALLUVIAL FAN HAZARD

KWL (2008) notes that the Swift Creek alluvial fan is a composite fan having formed as a result of
floods, outbreak floods (landslide related storm flow blockage sudden breeching causing flood surge
downstream), and debris flows. A composite fan is a fan constructed by a combination of alluvial and
debris flow processes. Fan development has primarily been attributed to sediment supply from the toe
of the Swift Creek landslide. The Swift Creek fan includes approximately 495 acres (KWL 2008). The
upper reaches of the fan are confined in the Canyon Reach and extends out radially for approximately
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Figure 3‐2. Swift Creek Gradient
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Figure 3‐3. Swift Creek Alluvial Fan and Sumas River Floodplain.
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one mile before merging with the Sumas River floodplain (Figure 3‐3). The primary hazard area on the
Swift Creek alluvial fan is the fan apex, which is somewhat isolated in the Swift Creek Canyon Reach.
The Whatcom County Critical Areas Ordinance (CAO) has mapped the Swift Creek alluvial fan as an
alluvial fan hazard area. The CAO (WCC 16.16.310) defines these areas as those areas on alluvial fans
where debris flows, debris floods, or clear water floods have the potential to significantly damage or
harm the health or welfare of the community. They include the area generally corresponding to the
path of potential flooding, channel changes, sediment and debris deposition, or debris flow paths as
determined by analysis of watershed hydrology and slope conditions, topography, valley bottom and
channel conditions, potential for channel changes, and surface and subsurface geology. WCC 16.16.345
includes standards for development to avoid risk associated with alluvial fan hazards.
AREA FAULTS AND SEISMICITY

Three major faults could affect the Swift Creek and Sumas River area and seismic activity is a frequent
occurrence. The major faults include the Devils Mountain fault, the Strawberry Point fault, and the
Utsalady Point fault. As noted by BGC (2005), these faults are active structures that represent potential
sources for earthquakes. Faults within Whatcom County include the Vedder Mountain Fault and the
Sumas Fault, that extend down the Sumas Valley toward the southwest, and may extend into Lummi
Bay or the Strait of Georgia. In addition to these major faults, Easterbrook (1973) and Converse et al.
(1976) mapped a thrust fault at the head of the Swift Creek basin. Thrust faults are a type of fault in
which rocks of lower stratigraphic position are pushed up and over higher strata. Thrust faults are often
recognized because they place older rocks above younger.
Earthquakes within this area are typically small and medium earthquakes, but there are also large
earthquakes with 10 to 100 year return periods. Megathrust earthquakes occur at subduction zones
where one tectonic plate is subducted (forced underneath) by another and include a typical return
period of 400 to 500 years.
Whatcom County (WCC 16.55.420) defines seismic hazards as areas subject to severe risk of earthquake
damage such as those that may occur where surface deposits are fill or partially decomposed organic
material, filled wetlands, and areas of alluvial deposits subject to liquefaction. Alluvial deposits are the
primary underlying material in the Sumas River floodplain and lower Swift Creek alluvial fan (Figure 3‐
1). As shown on Figures 3‐4 and 3‐5, almost all of these areas are categorized as seismically hazardous.
Seismic activity may have some effect on the stability of the Swift Creek landslide. The Swift Creek
landslide could be susceptible to seismic loading. Seismic loading occurs when an earthquake agitates
a structure, changing vertical and horizontal forces that surround the structure. Seismic liquefaction
occurs when earthquake agitation causes a collapse of loose, saturated, granular soils. As the materials
collapse, the pore water is compressed resulting in a dramatic increase in pore water pressure and
reduction in shear strength. BGC (2005) notes that, despite the widespread presence of water‐filled
tension cracks, seismically triggered liquefaction of the landslide would be unlikely. It was also noted
that the effect of an earthquake would be much more pronounced if it were to occur during a very wet
period or a period preceded by high moisture conditions.
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Figure 3‐4. Swift Creek Critical Areas.
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Figure 3‐5. Sumas Valley Critical Areas
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Erosion and Sediment Supply
Swift Creek sediment, primarily landslide‐generated, is carried downstream and, depending on velocity
of water flow, is deposited on the alluvial fan and in the Sumas River. Sediment transport downstream
is categorized 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.

BGC (2005) concluded that, based on studies and observations completed by others to date, more
material is accumulating in the lower landslide areas than is being removed by erosion. The landslide
toe is squeezing through the upper portion of the narrow canyon within the Canyon Reach, creating
bulging, thickening, and steepening at the toe of the slide (BGC 2005). These changes at the landslide
toe increases streamflow, leading to increases in bedload and suspended load transport in Swift Creek.
The teardrop‐shaped landslide complex is estimated at 68 million yd3 in volume (KWL, 2008) and is
comprised of a heterogeneous mixture of serpentinite, till, and conglomeratic boulders in a sheared,
weak matrix of clay, glacial till, weathered serpentinite, rock flour, and fault gouge (Converse et al.
1976). The milky, colloidal suspension observed in Swift Creek runoff originates from these fine‐
grained materials. Several estimates of overall sediment deposition have been completed. Converse et
al. (1976) estimated that the landslide complex delivers an estimated 123,000 yd3 of total sediment per
year to the creek system. Since that time, GeoEngineers (1998a) estimated bedload to be 30,000 yd3
and KWL estimated total sediment loading to average 48,000 yd3, with high precipitation years
reaching the Converse et al. 1976 estimate. Whatcom County has historically used an estimate of
150,000 yd3 per year for planning purposes related to Swift Creek and Sumas River sediment
management activities.
As with other watersheds stemming from Sumas Mountain (Figure 2‐2), the Swift Creek upper
watershed includes a steep gradient of 66% at the upper edge of the landslide, decreasing to
approximately 20% at the upper end of the Canyon Reach. The lower watershed gradient drops off
quickly through the Canyon Reach to 8% at the upper Goodwin Reach and decreases further to 0.2% at
the confluence of Swift Creek with the Sumas River. This rapid decrease in gradient coincides with
slowing water velocity from the upper watershed through the Canyon Reach, resulting in deposition of
larger sediment. As gradient decreases through the lower watershed, larger to smaller sediment is
deposited. Large volumes of silt and sand are typically deposited in the Oat‐Coles reach.
Swift Creek dredged material has historically been used throughout Whatcom County by a variety of
users. Dredged material has, however, been stockpiled in the lower watershed since 1995 and in the
Canyon Reach since 2007, with no removal from the Swift Creek area. Existing stockpile locations are
shown on Figure 3‐6. EPA, in 2007, re‐graded Oat Coles Reach stockpiles for stabilization and applied
dust suppressant (U.S. EPA 2007). Recent stockpiles are shown on Figure 3‐7.
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Figure 3‐6. Swift Creek Sediment Stockpile Locations.

3‐12

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

Figure 3‐7. Swift Creek Stockpile Photos: Oat Coles Reach.
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Surficial Soils
Surficial soils are created from unconsolidated geologic formation weathering. General soil map units
from U.S. Soil Conservation Service (now Natural Resource Conservation Service) describe broad areas
that have distinct patterns of soil, topography, and drainage. General soil units also describe suitability
of large areas for certain land uses and are named for the major soil of consistency. General soil units in
the Sumas River and Swift Creek, including their floodplains, include the floodplain, terrace and delta
soils of Mt. Vernon‐Puyallup and Briscot‐Oridia soil series. The soils of the Swift Creek and
Breckenridge Creek watersheds upgradeint of their lower floodplains include the foothills, low
mountain, plateau, and landslide soil series of Kickerville‐Barneston‐Everett, Squalicum‐Chuckanut‐
Nati, and Oakes‐Revel. The series Rock Outcrop‐TypicCryorthods‐Andic Cryocherepts is found on high
mountain plateaus and ridges of the watersheds. These soil series are summarized in Table 3‐2. More
detailed soil types within these primary soil series are included in Section 3.3.1 and Table 2 of Appendix
B to this Draft EIS.
TABLE 3‐2. MAJOR SOIL SERIES OF THE SWIFT CREEK AND SUMAS RIVER AREAS.
Series Name

Series Description

Mt. Vernon‐Puyallup

Very deep, moderately well drained and well drained, nearly level soils; on river terraces and flood
plains
Found along floodplains in study area primarily sloping between 0‐ 2%
Series consists of 41 percent Mt. Vernon soils, 21 percent Puyallup soils, and 38 percent soils of
minor extent.
 Mt. Vernon soils are moderately well drained, include a seasonal high water table, formed in
alluvium with an admixture of volcanic ash, include a surface layer of fine sandy loam with
underlying material of stratified, mottled fine sandy loam, very fine sandy loam, and sand.
 Puyallup soils are well drained and formed in alluvium. The surface layer is typically fine sandy
loam, the next layer is loam and fine sandy loam, and the underlying layer is sand.
 Soils of minor extent are the somewhat excessively drained Pilchuck and Snoqualmie soils and
riverwash along the river channels, and the somewhat excessively drained Kline soils on
alluvial fans.

Briscot‐Oridia

Very deep, poorly drained, nearly level soils that have been artificially drained; on flood plains
Found along floodplains in study area primarily sloping between 0‐ 2%; includes limitations of a
seasonal high water table and flood hazard
Includes 37% Briscot soils, 25% Oridia soils, and 38% soils of minor extent
 Briscot soils are formed in alluvium; surface layer typically silt loam with underlying material of
mottled silt loam, very fine sandy loam, and fine sand
 Oridia soils are formed in alluvium; surface layer is typically silt loam with the upper part of the
underlying material consisting of mottled silt loam and the lower part consisting of mottled
very fine sandy loam.
 Soils of minor extent are the poorly drained Bellingham soils and Puget, Snohomish, and
Sumas soils that have been drained.

Kickerville‐
Barneston‐Everett

Very deep and deep, well drained and somewhat excessively drained, level to very steep soils; on
outwash terraces and moraines
Found on outwash terraces and terrace escarpments; 0 to 60 % slope.
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Includes 27% Kickerville soils, 24% Barneston soils, 19% Everett soils, and 30% soils of minor
extent.
 Kickerville soils are formed in a mixture of loess and volcanic ash over glacial outwash on
outwash terraces; surface layer is silt loam, underlying material is silt loam to gravelly sand.
 Barneston soils are formed in a mixture of loess and volcanic ash over glacial outwash on
outwash terraces and terrace escarpments. Surface layer is gravelly loam, underlying material
is very gravelly loam to extremely gravelly sand.
 Everett soils are formed in a mixture of volcanic ash and alluvium over glacial outwash and
glacial till on outwash terraces and moraines. Surface layer and subsoil are very gravelly sandy
loam, substratum is very gravelly and extremely gravelly sand. In some areas dense glacial till
is at a depth of 40 to 60 inches.
 Of minor extent in the study area are the somewhat poorly drained Clipper soils in depressions
on outwash plains.
Squalicum‐Chuckanut‐
Nati

Moderately deep to very deep, moderately well drained and well drained, gently sloping to very
steep soils; on foothills, plateaus, and landslides
Found on foothills, Slope is 3 to 60 %.
Series is 24% Squalicum soils, 16% Chuckanut soils, 15% Nati soils, and 45% soils of minor
extent.
 Squalicum soils are deep and moderately well drained; formed in a mixture of volcanic ash,
loess, and slope alluvium over glacial till. On foothills; surface is covered with a mat of organic
material; depth to the dense glacial till ranges from 40 to 60 inches.
 Chuckanut soils are very deep and deep and are well drained; formed in a mixture of volcanic
ash and colluvium derived from glacial drift and sandstone. On foothills and landslides; have
sandstone at a depth of 40 to 60 inches.
 Nati soils are moderately deep and well drained; formed in colluvium and slope alluvium
derived from sandstone and siltstone with an admixture of volcanic ash and glacial till. On
foothills and plateaus; sandstone is at a depth of 31 inches.
 Of minor extent: Andic Xerochrepts; on extremely steep slopes, well drained Blethen soils and
moderately well drained Sehome soils.

Oakes‐Revel

Very deep and moderately deep, well drained, gently sloping to very steep soils; on mountain back
slopes, ridges, and plateaus
Slope is 5 to 80 percent.
Series is 40% Oakes soils, 13% Revel soils, and 47% soils of minor extent.
 Oakes soils are very deep; formed in volcanic ash, colluvium, and slope alluvium derived from
glacial drift; on mountain back slopes. Surface layer and the upper part of the subsoil are very
gravelly loam lower part is extremely gravelly sandy loam; substratum is extremely cobbly fine
sandy loam.
 Revel soils are moderately deep; formed in a mixture of volcanic ash, colluvium, and slope
alluvium derived dominantly from sandstone, siltstone, and glacial till; on mountain back
slopes, ridges, and plateaus. Surface layer and subsoil are loam; substratum is sandy
loam;sandstone is at a depth of 35 inches.
 Of minor extent: well drained Andic Xerochrepts on extremely steep slopes, moderately well
drained Cupples soils, somewhat excessively drained Skykomish soils, the well‐drained
Welcome soils, and Rock outcrop.

Rock Outcrop‐
TypicCryorthods‐Andic
Cryocherepts

Moderately deep to very deep, well drained, very steep soils; on high mountains and ridges
TSlope is 60 to 100 percent.
Series is 29% Rock outcrop, 24% Typic Cryorthods, 13% Andic Cryochrepts, and 34% soils of
minor extent.
 Rock outcrop is dominantly sandstone; hard and mostly unweathered; occurs as steep cliffs
and irregular formations.
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 Typic Cryorthods formed in volcanic ash, colluvium and residuum from sandstone, and glacial
till derived from phyllite. Surface layer, subsoil, and substratum are loam. The texture, content
of rock fragments, and depth to glacial till or bedrock vary widely within short distances.
 Andic Cryochrepts formed in a mixture of volcanic ash, glacial till, and colluvium derived
dominantly from sandstone. Surface layer, subsoil, and substratum are very gravelly loam.
The texture, content of rock fragments, and depth to dense glacial till or bedrock vary widely
within short distances.
 Of minor extent : Kulshan, Shuksan, Gallup, and Hartnit soils.
 Also of minor extent are Kindy, Oso, Getchell, Saar, and Potchub soils.

Sediment Contaminants
Schreier and Nguyen (1984) provided an ecological perspective of soils that include serpentine
asbestos. These soils typically have low nutrient levels [nitrogen (N), phosphorus (P), potassium (K)],
are poor in terms of physical structure, are unbalanced in calcium‐to‐magnesium ratio, and are very
high in certain metals. Schreier and Nguyen note that, in serpentinic soils, the silica matrix dissociates
at pH lower than 8.0, releasing cobalt, chromium, manganese, and nickel, at rates high enough to cause
metal toxicity.
ASBESTOS

Sediment sampling and analysis has been conducted in the Swift Creek watershed to characterize
sediment to assess asbestos concentrations and associated potential health risk. EPA (2006) note that
asbestos‐containing sediment, when dry, can quickly become an inhalation hazard.


A study was conducted in 1990 by Landau Associates on behalf of Whatcom County to assess
health considerations associated with Swift Creek sediment handling.



The Northwest Air Pollution Authority collected sediment samples in conjunction with air and
water sampling in 1991 to assess the level of potential human exposure to Swift Creek‐source
sediment deposited on a field during the 1975 Swift Creek flood.



The Whatcom County Health Department, in 2005, sampled dried Swift Creek bed sediment to
assess asbestos concentrations. The study was conducted to compare asbestos analytical
methods.



In 2006, EPA collected soil samples from Swift Creek dredged material. Sampling was conducted at
the landslide toe, in the dry creek bed, at the surface of dredge piles, and some samples were a
composite of materials throughout dredged sediment stockpile profiles. Analysis of eight of the
collected samples was completed.



In 2009, EPA conducted targeted collection of soil and Swift Creek‐source sediment to determine
asbestos concentrations in visual accumulations of depositional material from the January 2009
flood.

Results of these studies are included in Table 3‐3. Sampling methodologies for these studies varied
according to individual work plans and, as such, are not directly comparable. Each study is considered
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an individual “snapshot” of asbestos concentration in given sediment samples. Results are expressed in
percent of asbestos present in samples. Analysis method is also provided. Sampling locations are
shown on Figure 3‐8. Note that EPA collected sediment samples in 2010 to determine asbestos content
in sediment in the three locations where activity‐based air sampling was conducted. The three
sampling locations included in the analysis ranged from zero near a residence, up to 15.5% along the
Sumas River bank, and up to 17% in adjacent fields.
TABLE 3‐3. SEDIMENT ASBESTOS ANALYSES WITHIN THE SWIFT CREEK AND SUMAS RIVER WATERSHEDS.
Location
Analysis Method
Upstream Sumas River
Control (Massey)
Landslide Toe
Lower Goodwin Reach
Goodwin Bridge
Middle Oat Coles Reach
Oat Coles Bridge
N. of South Pass Road
South Pass Bridge
Nooksack City Park
Telegraph Road
Gillies Road
Alm Road

Landau (1990)
XRD

NWAPA (1991)
PCM

WCHD (2005)

EPA (2006)

EPA (2009)

PLM

PLM

PLM
0.5%

10% ‐ 30%
1‐3%
1‐3%

24%

1‐3%

Bank: 1.75%
Upland: 32.75%
Dredge Pile 1.7%

12%

5‐10%

Bank: 17.75%
Upland: 2.88%

<1%
1‐3%

Bank: 7.25%
Upland: 0.25%
Bank: 8.5%
Upland: 16.5%
Bank: 22.75%
Upland: 6.25%
Bank: 11.00%
Upland: 3.50%
Bank: 11.00%
Upland: 19.25%

Lindsay Road

Bank: 15.75%
Upland: 15.00%

N. Telegraph Road

Bank: 14.38%
Upland: 7.00%

N. Telegraph Road 2

Bank: 10.25%
Upland: 10.25%

Front Street/Roack Road

Bank: 15.50%
Upland: 16.50%

Jones Road/International
Border

Bank: 21.25%
Upland: 26.75%

METALS

Schreier and Nguyen (1984) collected sediment samples at four sampling stations between the Swift
Creek landslide and the international border, with one station as an upgradient control. Results of the
analysis showed little evidence of a seasonal trend, but an ongoing trend of magnesium decrease with
distance from the slide. The further sampling location from the slide, the international border, still
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Figure 3‐8. Swift Creek and Sumas River Sediment Sampling Locations.

3‐18

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

showed magnesium concentration higher than background, indicating that serpentine‐based sediment
was dominant in the stream bed.
Whatcom County Public Works collected sediment samples near the Oat Coles Bridge near the
confluence of Swift Creek with the Sumas River in 2004 to compare Swift Creek sediment metals
concentrations with Washington State metals background concentration. Elevated levels of
magnesium and nickel were found in relation to published background data.
EPA sampling conducted in 2009 and 2010 examined concentrations of the five selected metals in soil
and sediment from Swift Creek and the Sumas River. Results showed that all of the metals of concern
were elevated relative to the upstream control location. From data collected, EPA calculated calcium
to magnesium ratio to determine whether the ratio can be used as an indicator of asbestos containing
soils, as suggested by Schreier and Nguyen (1984). EPA found that ratios ranged from 0.0041 to 0.027
in the upland soil and bank sediment samples (excluding the upstream location); the average of the
ratios was 0.012. At the background location, the Ca:Mg ratio was 0.415. As noted by Schreier and
Nguyen (1984), extremely low ratios indicate the presence of serpentine‐rich sediment; EPA concluded
that more study would be necessary to use the calcium to magnesium ratio as a definitive measure of
asbestos presence.
In 2009, the Whatcom County Health Department (WCHD) collected six soil samples from Swift Creek
Oat Coles Reach stockpiles. Ecology & Environment (E&E), on behalf of EPA, conducted follow‐up
sampling and analysis of samples collected at the Oat Coles bridge, the Goodwin Road bridge, and at
the base of the Swift Creek landslide (Figure 3‐8). The sediment total metals results are presented in
Table 3 of Appendix B to this Draft EIS.
Results of these analyses were compared to regional natural background metals concentrations for the
Group “W” area and the Puget Sound Region found in:


Natural Background Soil Metals Concentrations in Washington State, Ecology publication #94‐115
(Ecology, 1994)



Washington State Model Toxics Control Act (MTCA) Method A Soil Cleanup Levels for Unrestricted
Use, Model Toxics Control Act Cleanup Regulation, Washington Administrative Code (WAC) 173‐
340, Ecology publication #94‐06 (Ecology, 2007).

Chromium concentrations exceeded the 90th percentile natural background soil metals concentrations
for either the Group “W” area or the Puget Sound Region in each of the WCHD 2009 samples (WCHD,
2009). Cadmium, chromium, iron, and nickel exceeded natural background soil metals concentrations
in each of the E&E 2012 samples, and manganese exceeded natural background concentrations in E&E
2012 landslide and Goodwin Road bridge samples. All other metals tested were either not detected or
were detected at concentrations below their respective MTCA cleanup standards or below the 90th
percentile natural background soil metals concentrations. No pollutant metals concentrations
exceeded the MTCA cleanup standards.
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Sediment Leachability
The 2009 WCHD Swift Creek sediment samples were analyzed using the Synthetic Precipitation
Leaching Procedure (SPLP) to address a concern about the potential for metals to leach from Swift
Creek sediment and discharge to groundwater. EPA’s follow‐up analysis used the Sediment Deionized
Water Leach Metals method to test leachability of sediment samples. These sample results were
compared to:


Washington State MTCA Method A Cleanup Levels for Ground Water (WAC 173‐340)



EPA Maximum Contaminant Levels (MCLs), Secondary MCLs, or contaminant Action Levels for
drinking water, as described in the National Primary Drinking Water Regulations Title 40 CFR, Part
141 (EPA, 2010)



Washington State primary and secondary ground water quality standards (WAC 173‐200).

The WCHD results show that metals tested were either not detected or were detected at
concentrations below their respective MTCA cleanup levels, EPA MCLs or Action Levels, or State
ground water quality standards, with the exception of arsenic. Arsenic is shown in results, however, to
occur and groundwater regionally, and is not associated with Swift Creek sediment.
EPA 2012 sample results show that metals were either not detected or were detected at concentrations
below their respective MTCA cleanup levels, EPA MCLs or Action Levels, or State ground water quality
standards. All results are included in Appendix C to this Draft EIS.
These results indicate that metals specifically associated with asbestos found in Swift Creek sediment
do not leach from sediment to groundwater.

IMPACTS

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
Active and passive management strategies are proposed for eventual implementation in the SCSMAP
and would include impacts to earth resources. Impacts to topography, geologic hazards, erosion and
sediment supply, and surficial soils are examined. Strategies included in the SCSMAP would not
generate impacts to earth resources in themselves, but earth‐related impacts that could occur with
future strategy implementation are listed here.
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FLOOD HAZARD MANAGEMENT STRATEGIES

Active and passive management strategies included in the SCSMAP for flood hazard management are
bank armoring, levee development, infrastructure revision, flood hazard management planning and
hazard identification, and floodplain acquisition.
Preventing channel movement and bank erosion through armoring and other protection could cause
short‐term soil erosion. Swift Creek banks are friable (easily crumbled or pulverized) and would be at
risk for accelerated erosion, potentially causing more sediment movement downgradient. Use of heavy
construction equipment could compact soils, leading to impeded infiltration, increased runoff, and
subsequent erosion.
As with armoring, short‐term erosional impacts could occur with levee construction. Erosion could
occur on erodible Swift Creek banks and with deposition of non‐native fill material, if fill is imported for
levee construction. Fill material, regardless of source, would require stabilization to prevent long‐term
erosion impacts. Levees developed along the banks of Swift Creek would likely alter the overall
sediment deposition regime from the levee location downstream. Further analysis of deposition
regime would be required with bank‐side levee development. Setback levees allow natural flooding
and erosion and sedimentation patterns to proceed.
Infrastructure revision projects often include armoring, driving pilings, or installing culverts. All of these
activities would cause short‐term erosional impacts. Long‐term impacts may include localized altered
sediment deposition patterns and associated opposite bank erosion, channel meandering, or channel
velocity changes.
Floodplain acquisition could result in removal of existing property structures. Structure demolition
would result in soil disruption and could leave soils vulnerable, over the short term, to erosion or
contamination with Swift Creek sediment. Over the long term, overall soil erosion would decrease
because impervious surfacing associated residences and farm structures on acquired property would
decrease within the floodplain.
SEDIMENT MANAGEMENT

Active and passive management strategies for sediment management include in‐stream sediment
traps, sediment basins, sediment stockpiling, safe sediment disposal, re‐routing the North Fork of Swift
Creek, channel monitoring, and sediment storage monitoring.
Development of Swift Creek sediment trapping systems through in‐stream traps or basins could result
in erosion where equipment is staged and operated. Access routes to operating points could be eroded
if not stabilized. Sediment deposition patterns may change with Swift Creek sediment trapping, which
may in turn cause bank sloughing, channel avulsion, or higher velocity flows with increased sediment
transport through Swift Creek and Sumas River systems.
Sediment basin development in the Goodwin and Canyon Reaches would result in the removal or
modification of existing forest cover, potentially resulting in impacts to soil through erosion,
compaction, and petroleum contamination from equipment use. Sediment basins could be modified in
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size and/or frequency with further design development. Impact level would vary according to design
and location.
Sediment disposal through stockpiling, deposition off‐site, or through pit storage in the Swift Creek
watershed or nearby agricultural areas could cause localized contamination of existing earth materials
in the disposal location. While data indicate that metals do not leach from Swift Creek‐source
sediment, soil viability decreases with Swift Creek sediment association have been documented (refer
to Appendix B to this Draft EIS). Given the annual sediment delivery volume, implementation of
sediment disposal strategies would require assessment of stockpile locations, as well as possible out‐of‐
basin storage options on an ongoing basis.
Further assessment of re‐routing the North Fork of Swift Creek would be required to assess potential
changes to sediment load and water discharge into Swift Creek. In theory, sediment loading would
decrease with a water source re‐route because the hydraulic capacity to move sediment, and the
sediment source itself would decrease concomitantly (refer to Section 3.1.3).
MAINTENANCE AND REPAIR

Maintenance and repair includes an annual maintenance program, channel conveyance (dredging), and
large‐scale maintenance and repair.
Maintenance of levees and channel conveyance within Swift Creek would include vegetation removal,
debris removal, channel widening, and repair and rehabilitation of existing levee structures and
armored bank sections. These activities could result in localized erosion and downstream
sedimentation. Channel conveyance after completion of dredging would increase, resulting in
downstream transport of stored sediment. Some localized channel headcutting could occur upstream
of the sediment dredging location until streambed equilibrium is reached and the channel grade
stabilizes.
Large‐scale maintenance and repair would include large volumes of sediment removal from sediment
trapping structures and in the Swift Creek system as a whole (e.g., dredging around bridges). These
activities could result in erosion impacts, could re‐mobilize large sediment volumes in the Swift Creek
and Sumas River systems, and would require large sediment volume storage locations. This strategy,
therefore, would require implementation of sediment storage and disposal strategies.
LANDSLIDE STABILIZATION

Landslide stabilization includes surface drainage, landslide toe stabilization, and landslide movement
monitoring.
Stabilization of the landslide would reduce the volume of sediment entering Swift Creek and
transported downstream. Reduction in sediment load to Swift Creek, could reduce or eliminate
associated impacts of downstream sedimentation, channel aggradation, , maintenance costs,
overbank flooding resulting from aggradation and reduce the volume of sediment transported to the
Sumas River.
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EDUCATION, WARNING, EMERGENCY RESPONSE

The education, warning and emergency response strategies of the SCSMAP enhance understanding of
potential impacts related to issues associated with Swift Creek hazards. If effective, the results would
be an enhanced understanding of area conditions and the ability to react to emergency situations. No
impacts to earth resources are anticipated with implementation of these SCSMAP strategies.
MITIGATION MEASURES

Knowledge of Swift Creek system dynamics should be applied to SCSMAP strategy implementation.
Understanding the underlying geologic processes and associated problems areas would provide a base
for phased project initiation under SCSMAP strategies. Further analysis of geologic processes would be
required for implementation of strategies that would significantly change sediment supply or relate to
geologic hazards of the Swift Creek watershed.
Identification of the potential effect of management strategies on the distribution, alteration, exposure
and accessibility of contaminated sediments should occur. Each type of management strategy may
affect these factors in one or more ways:


strategies could reduce the geographic distribution of sediments



strategies could reduce the accessibility of contaminants in sediments by alteration or stabilization
of the physical or chemical attributes of the sediments or contaminants



strategies could reduce the accessibility of contaminants in sediments by mitigating release of
contaminants to the environment (i.e. covering, capping, etc.)



strategies could reduce exposure to sediments by limiting human accessibility to sediments (e.g.
land acquisition).

To minimize local erosion and downstream sedimentation, sediment and flood management structure
final project planning would require appropriate sizing to withstand the erosional forces of Swift Creek.
Development of all structures would require development of a construction phase erosion and
sediment control plan. Best Management Practices (BMPs) would be developed and implemented for
construction actions to minimize impacts. BMPs would address erosion control in association with
construction‐level surface water compliance under a required NPDES permit. Suggested BMPs for
erosion control could include:


Using erosion and sedimentation control best management practices (BMPs) recommended in
Ecology’s Stormwater Management Manual and the NPDES Construction Stormwater General
Permit, such as sediment fencing, straw mulch, temporary matting, directing runoff away from
unstabilized soils, or seeding to protect exposed or disturbed soils (e.g., stockpiles and excavations)
from erosive forces.
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Dewatering excavated areas and providing treatment for water pumped from excavations.



Inspecting and monitoring the BMPs in compliance with the NPDES requirements.



Follow standard earthwork and construction site preparation techniques, such as using appropriate
fill materials.



Apply proper diligence during design and construction to identify areas with soils that are
susceptible to landslides or liquefaction.



Revegetate cleared areas with native plants to enhance soil stability. This may require substantial
soil amendment and choice of shallow‐rooting plants for survivability in proximity to Swift Creek
sediment.

UNAVOIDABLE ADVERSE IMPACTS

An unavoidable increase in erosion and sedimentation would occur with projects developed under the
SCSMAP, potentially exposing a larger area to Swift Creek‐source sediment. Over the long term, a
system‐wide decrease in sediment loading would be expected.

Nonproject No Action
Impacts to earth resources under the no action alternative would result in continued occurrence at
existing levels, but could increase in severity as unchecked sediments continue to move within Swift
Creek. Sedimentation and channel aggradation could accelerate beyond current Whatcom County
capabilities given a resource‐allocation‐as‐available policy, if emergency‐based sediment accumulation
management responses are required. More frequent and widespread flooding with associated
downstream movement of sediment is likely to occur as increased sediment aggradation on the alluvial
fan and Sumas River floodplains occurs. A higher risk of avulsion and spreading of contaminated
sediments is also likely to occur.
No action would result in stockpile accumulations of sediment without a management or stockpile
stabilization plan.
The lack of landslide movement and change detection and monitoring strategies could lead to a lack of
pre‐emptive actions resulting in increased sedimentation, channel bank erosion, channel avulsion, and
channel aggradation.
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Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
Phase 1 projects as proposed in the SCSMAP would generate impacts to earth resources. Impacts to
topography, erosion and sediment supply, and surficial soils are examined. The five Phase 1 projects
(inclusive of the alternate project) include four major elements; setback levees, debris flow / debris
deflection levees, in‐stream sediment traps, and sediment basins. The implementation, construction,
and maintenance impacts of these projects are discussed below.
IMPACTS COMMON TO SCSMAP PHASE 1 PROJECTS

During construction of the proposed Phase 1 projects, soils that would be exposed, disturbed, or
stockpiled could erode and lead to additional sedimentation of Swift Creek. Vibrations from
construction equipment could also cause soil movement at the development sites. Heavy construction
equipment could compact soils, leading to impeded infiltration, increased runoff, and subsequent
erosion. In‐water work could affect bank stabilization, re‐suspend sediment and lead to a temporary
adverse effect of erosion and sedimentation. Swift Creek banks are friable and would be at risk for
accelerated erosion, potentially causing more sediment movement downgradient. Soil removal and
grading could have a long‐term impact on site topography, sedimentation in Swift Creek and site soils.
Areas where construction equipment is staged and operated, along with access routes to operating
points, could be eroded if not stabilized.
Long‐term effects to topography and soils would result from soil and rock excavation and removal,
placement and compaction of fill, and stockpiling rock and soils. The removal or modification of
existing forest cover could potentially result in impacts to soil through erosion, compaction, and
petroleum contamination from equipment use.
SETBACK LEVEES

Levee construction would alter the overall sediment deposition regime from the levee location
downstream, primarily during overflow events. Change to local topography would occur from levee
construction. Scour at levee toes could also result in bank failure or sloughing and sedimentation. A
decrease in sediment transported downstream would, however, alleviate some of the sediment burden
to lower Swift Creek and the Sumas River.
Short‐term erosional impacts could occur with levee construction. Erosion could occur on friable Swift
Creek banks and with deposition of non‐native or native fill material; until that material is stabilized.
Surficial soils would be disturbed and possibly removed from the levee footprint to establish a base for
the levee. Land clearing would expose surficial soils and increase the erosion potential within the
project area.
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Setback levees may be constructed on the left bank within the Goodwin reach immediately upstream
of the Goodwin Road Bridge and on right bank of Swift Creek in the Oat Coles Reach. The length for
each of these structures is 2,500 feet and 2,200 feet respectively. These constructed embankments
would function to contain sediments from Swift Creek overbank flows and to capture and contain
sediment locally.


The Lower Goodwin Reach levee would reduce the potential for channel avulsion on the left bank.
However, the levee would restrict the channel migration zone within the length of levee that is
adjacent to the stream channel and may result in stream energy deflection to the opposite bank.
The levee is sighted on an outside bend of the channel where stream energy is concentrated, the
presence of a hardened structure could deflect the stream current creating channel movement and
erosion on the right bank of Swift Creek.



For the South Pass levee, an increase in the ground elevation of four to six feet within the footprint
of the levee is proposed. Additionally, the right bank stockpile area at the South Pass levee location
would be altered by removal or redistribution of material to allow runoff into the area formed by
the setback levee. Site elevations would change over time as sediments are deposited within the
storage areas. Approximately 16,000 to 19,000 cubic yards of topsoil would be stripped to
construct the South Pass levee.
DEBRIS FLOW / DEBRIS DEFLECTION LEVEE

Phase 1 implementation includes the placement of a debris deflection levee on the Swift Creek right
bank in the upper Goodwin Reach. The levee would be approximately 1,700‐lineal feel long and vary in
height from 2 feet to 15 feet. The berm top is designed at 20‐feet wide. It is proposed to utilize local
stockpiled materials to construct the levee. The levee would contain large debris flows and sediment
during flooding events, and would be constructed to accommodate a total volume of 300,000 yd3.
Sediment trapping could result in downstream channel incision if sediment input is lower than
sediment transport. This effect, however, would likely be localized due to the large sediment load
within Swift Creek. Changes to local topography would occur. An increase in the ground elevation of 2
to 15 feet within the footprint of the levee is proposed. Additionally, the stockpile area at the alluvial
fan near the upper Goodwin levee would be altered by removal of material to allow for the construction
of the levee. Topography between the levee and the channel would change over time as sediment is
deposited.
IN-STREAM SEDIMENT TRAPS

In‐stream sediment traps are proposed for placement within the Canyon Reach, a narrow and steep
section of Swift Creek. The traps would impact approximately 1,800 lineal feet of Swift Creek.
Sediment trap height would be gradually built up to an elevation of approximately 10 to 14 feet above
the existing grade.
Channel morphology would change as bedload sediment deposits within the traps. The channel would
reach equilibrium once the traps were full and then would be reset when trap maintenance for the
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removal of sediment was conducted, approximately every two years. The channel morphology change
would be greatest within the area immediately surrounding the traps; channel morphology impact,
however, would continue downstream as the sediment load was reduced within Swift Creek. As a
result of excessive volumes of stored sediment within Swift Creek, channel morphology change
downstream of the sediment traps may occur slowly as the creek continues to move stored sediment
through the system. Sediment trapping could result in downstream channel incision due to the
sediment input being lower than sediment transport. The magnitude of this effect would be
determined in association with final trap design.
Lateral bank erosion occurring downstream (related to sediment deposition in infilled channels) is
anticipated to decrease as sediment supply is controlled and reduced. Downstream localized scour
immediately below the traps may occur. Upstream channel elevation would increase slightly
(decreasing from 10 to 0 feet moving upstream) for approximately 300 feet upstream of the last trap
structure until the channel elevation equalizes with the existing elevation. It is assumed the bedload
deposition finished grade would follow approximately the same longitudinal grade of the existing
streambed.
With placement of the sediment traps within the Canyon Reach, which includes a limited floodplain,
channel bank erosion and subsequent sedimentation is anticipated to be limited or absent.
SEDIMENT BASINS

Two large‐scale sediment basins are proposed on the Swift Creek alluvial fan east of Goodwin Road as
part of SCSMAP Phase 1 development. The basins would function to maintain the active Swift Creek
channel present on the alluvial fan. The site for the basins would encompass 70 acres, much of which is
forested. Total storage volume for the basins is estimated at 1,963,000 yd3.
These basins would function by slowing runoff velocities to allow deposition of fine suspended
sediment within the basins. The suspended sediment associated with the Swift Creek landslide has
unique properties in that it has very rapid settling rates. The basins would trap large quantities of fine
sediment and prevent transport of the sediment downstream and into the Sumas River. Sediment
capture would address downstream flooding exacerbated by channel aggradation. Sediment basin
construction would alter the overall sediment deposition regime from the basins downstream. A
decrease in sediment transported downstream would alleviate some of the overburden of fine
sediment to lower Swift Creek. Capture and containment of sediment would also alleviate sediment
loading in the Sumas River.
Topographic changes would occur on site from the excavation of the sediment basins and the
construction of the embankments. The embankment height is proposed to be a maximum of 15 feet
from the existing ground elevation to top of berm. However, the interior post‐construction depth will
range from 10 to 40 feet from top of berm. The interior elevation of the sediment basins will change
over time as sediment is accumulated within the basins. Each basin would have a sediment storage top
elevation 2 feet below the top of embankment elevation.

3‐27

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

Short‐term erosional impacts could occur with sediment basin construction. Erosion could occur on
erodible Swift Creek banks and with deposition of non‐native or native fill material; until that material is
stabilized. Total excavated soil volume is 1,728,000 yd3. Excavated soils would be used for construction
of the embankments on the perimeter of the basins. Evaluation of subgrade soils determined that a
significant quantity of sediment underlying the proposed basins consists of non‐asbestos bearing
material. Excess excavated soils may be sold or stored off‐site.
Swift Creek channel geometry would change downstream of the basins from the reduction in sediment
supply. Current channel aggradation in low velocity areas where suspended fine sediment could settle
would be slowed. However, there is a large volume of stored sediment within the system that could be
mobilized during a flood event. Channel capacity may increase as aggradation decreases.
Further analysis of impacts to earth resources would be required with sediment basin design
development. Additional information of the annual suspended sediment load, and the effect of storm
events on sediment loading, is needed to determine the suspended sediment transport and sizing of
sediment basins.
MITIGATION MEASURES

Uncontaminated native soils and imported materials that are stockpiled for construction‐phase use
should be covered and stored away from the Swift Creek channel to prevent sediment runoff to surface
waters. Swift Creek‐source contaminated soils should be stored separately and stabilized. Staging
areas for construction equipment and haul trucks should be established and maintained. After
completion of construction, staging areas should be stabilized per Whatcom County requirements.
BMPs should be applied per construction stormwater management requirements.
After completion of construction activities, bare soils that have not been riprapped or vegetated should
be immediately reseeded, hydroseeded, or otherwise stabilized. Design and maintenance of flood
management structures should incorporate drainage structures (e.g., culverts and ditches) to prevent
surface runoff and erosion.
Vegetation removal from existing levees should include a minimum of surface disturbance that could
result in soil exposure.
UNAVOIDABLE ADVERSE IMPACTS

An unavoidable increase in erosion and sedimentation would occur with projects developed under the
SCSMAP, potentially exposing a larger area to Swift Creek‐source sediment. Over the long term, a
system‐wide decrease in sediment loading would be expected.

Project-Level No Action
If the SCSMAP Phase 1 plan is not implemented, alternative strategies would be identified for Swift
Creek sediment management. Alternative designs, however, under strategies identified for Phase 1
implementation may be forwarded for review as a future phase.
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Until alternative strategies or alternative designs under existing, identified strategies are reviewed and
permitted, sediment transport within Swift Creek and into the Sumas River would continue to occur
unabated and would require annual maintenance to protect existing infrastructure, as well and reduce
impacts to human health and the environment. Aggradation of Swift Creek could be expected to
continue as the stored sediment within the upper watershed moves through the system. Continued
and increased aggradation would increase flood risk and flooding within adjoining lands.
Continued pressures of sediment transport and deposition within Swift Creek is likely to results in long‐
term bank erosion, stream channel destabilization, and an increased risk for channel avulsion.
As sediment maintenance continues, sediment stockpiling would be necessary. Without a
management plan, stockpiling could result in erosional and subsequent runoff impacts to storage areas.
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3.1.2 AIR QUALITY
This Draft EIS chapter addresses Air elements of WAC 197‐11‐444(1)(b) that were scoped for analysis.
These elements include Climate and Air Quality.
EXISTING CONDITIONS

For the purposes of this discussion, climate is discussed before air quality to provide a basis for
understanding climatic and weather trends that may affect air quality.

Climate
Major factors determining the regions climate include the large semi‐permanent high pressure and low
pressure systems of the North Pacific Ocean, the continental air masses of North America, and the
Olympic and Cascade Mountains. The seasonal climate of the Swift Creek watershed is affected by
Pacific weather fronts during summer months and by Arctic weather fronts during winter months.
Pacific weather fronts originate over the Pacific Ocean and generally bring warmer conditions to the
watershed. Arctic weather fronts are characterized by extreme cold that sweeps south from the arctic
across Canada and typically flows to the Swift Creek area from the northeast. Precipitation within the
watershed varies seasonally as a result of primary influences of these weather systems; clear weather
and lower precipitation occurring during summer months under Pacific weather influences, and winter
storms with increased precipitation resulting from the convergence of Pacific and Arctic systems.
Published data show that measurable precipitation occurs an average of 101 days per year in the
general area of the Swift Creek watershed, as measured at the Clearbrook meteorological station
(Goldin 1992). Snowfall and rain‐on‐snow events are common on Sumas Mountain, but rainfall is the
dominant form of precipitation in the lowlands. The Clearbrook weather station includes temperature,
precipitation, and average snow depth data from 1903 through 2012. Station data show that average
temperatures range from 39.7°F to 59.1°F, average annual precipitation is 46.71 inches, and average
snow depth is 16 inches. Unpublished data, however, show that Sumas Mountain, itself, can receive up
to 70 inches of precipitation annually. Because of the abrupt change in elevation from the valley floor
to the mountain crest and not topographic obstructions to the west of Sumas Mountain, passing air
masses receive most of their initial orographic lift the mountain, causing vaporized moisture to
condense and fall as precipitation. No data collection facilities are in place on Sumas Mountain;
mountain precipitation estimates are largely anecdotal. The prevailing wind in the Swift Creek area of
Whatcom County is from the southwest and average wind speed is highest in winter at 10 miles per
hour (Goldin 1992).

Climate Change
Ecology has identified climate change as an important issue. There currently is no specific Washington
State guidance to include climate change discussions in the SEPA process; however, Ecology has
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established a SEPA working group to help clarify SEPA rules and prepare guidance. Climate change
discussions have become a typical part of many EIS processes.
Climate change refers to major changes in temperature, precipitation, or wind patterns, among other
effects, that occur over several decades or longer. Some of these changes have been associated with
human (anthropogenic) activities such as the burning of fossil fuels that release greenhouse gases
(GHG), which have been linked to climate change (IPCC 2007). GHG emissions have many sources (i.e.,
extraction, processing, transportation, construction and disposal of building materials, landscape
disturbance, energy production) (NWCAA 2005). Whatcom County has partnered with the
International Council for Local Environmental Initiatives (ICLEI) under the Cities for Climate Protection
Campaign, and has committed to reducing GHG emissions from county government operations and the
community (Whatcom County 2007). GHG emissions from residents, businesses, and industries in the
County were inventoried for the year 2001. The inventoried baseline emission rate was 2,750,729 tons
CO2‐equivalent per year. Transportation sources contributed the largest share of the baseline GHG
emissions from the community.
Existing Swift Creek sediment management activities that produce GHG include sediment maintenance
such as dredging critical points of aggradation, typically in the Oat Coles reach for channel conveyance,
and the Oat Coles Road and Goodwin Road bridges. Because there is no extensive budget or managed
plan, much of this work is done on an emergency basis due to localize flooding or to protect public
infrastructure. Activities may include use of an excavator, dump truck, and sometimes a bulldozer.
These types of machinery typically use diesel powered engines that emit GHGs such as carbon
monoxide, nitrous oxide, and methane. Recent implementation of the use of Ultralow Sulfur Diesel and
new diesel engine technologies have significantly reduced GHG emissions from diesel engines but
emissions still exist. Jurisdictions that have established GHG emission standards or action levels
typically have a de minimis exemption for small projects or minor activities that have little or no GHG
emissions. Current activities at Swift Creek would be considered de minimis, with regard to GHGs, due
to the limited amount of activity that typically occurs (two or three pieces of equipment for a few weeks
each year) which results in only a minor amount of GHG production. No other activities occur that
would results in climate change.

Air Quality
Air quality compliance in Whatcom County is enforced by the Northwest Clean Air Agency (NWCAA).
NWCAA has adopted ambient air quality standards that meet Washington State air quality standards
(WAC 173‐470, WAC 173‐474, WAC 173‐475, WAC 173‐480, WAC 173‐481). These Washington State
standards generally correspond to US Environmental Protection Agency (EPA) standards.
CRITIERIA POLLUTANTS

National Ambient Air Quality Standards (NAAQS) exist for six primary, or criteria, pollutants considered
harmful to public health and the environment. Primary standards set limits to protect public health;
secondary standards set limits to protect the environment, including protection against decreased
visibility and damage to wildlife, plants, and buildings.
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These criteria pollutants include carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), ozone
(including its precursors, NOx and VOCs), particulate matter less than 10 microns in diameter (PM10),
and particulate matter less than 2.5 microns in diameter (PM2.5), and sulfur dioxide (SO2). The closest
monitoring station to the Swift Creek watershed area is located in Lynden, approximately nine miles
west of the Swift Creek area. The Lynden station monitors sulfur dioxide, particulate matter, and
ground‐level ozone. In addition to this monitoring station, NWCAA operates four other stations within
the County; a PM10 and PM2.5 monitoring station in Bellingham and three SO2 monitoring stations
within the Cherry Point industrial area.
Monitoring data show that air quality in Whatcom County is good and has never exceeded a national air
quality standard. NWCAA has found that the highest levels of monitored pollutants are from wood
smoke and diesel engines, which emit nitrogen oxides, particulate matter, and hydrocarbons that can
contribute to acid rain, ground‐level ozone, and reduced visibility.
Air pollutants that affect air quality are generated in Whatcom County by its large industrial base,
especially in western Whatcom County, as well as by on‐road vehicles, non‐road equipment (such as
construction equipment, farm equipment, and boilers), and miscellaneous sources (such as agricultural
and road construction dust). PM10 and PM2.5 are the most important ambient particulate sizes
because they contribute the most to human health effects, regional haze, and acid deposition. PM10
primarily comes from road dust, agriculture dust, river beds, construction sites, mining operations, and
similar activities. PM2.5 is typically a product of combustion, primarily caused by burning fuels.
Examples of PM2.5 sources include power plants, vehicles, wood burning stoves, and wildland fires.
Particulate matter is generated from maintenance activities for Swift Creek but has not been fully
characterized.
ASBESTOS

Asbestos is a naturally occurring air contaminant in the Swift Creek area and is most significant when
Swift Creek sediments are disturbed when dry, liberating asbestos fibers to be carried by local winds.
Asbestos in Swift Creek sediments are of greatest concern to air quality because of the potential for
human exposure to asbestos, a known cause of human health issues in the workplace. Air sampling to
characterize asbestos has been conducted in the area by several agencies since 1990.
EPA has, in recent years, conducted activity‐based sampling simulating the activities of loading and
unloading dredged material with heavy equipment, shoveling and raking dredged material over a
surface, and recreational activities near Swift Creek including mountain biking, jogging, and walking.
EPA data indicated that, based on environmental conditions for these sampling events, the activity of
loading and unloading dredged material resulted in slightly higher airborne asbestos concentrations
than other monitored activities. Air sampling that has occurred near Swift Creek and the Sumas River
are included in Table 3‐4. Air sampling locations are shown on Figure 3‐9.
Workplace asbestos air quality standards have been developed (refer to Appendix B to this Draft EIS),
but air quality standards have not been defined for asbestos in the natural environment. Studies
indicate, however, that that the risks from exposure to naturally occurring asbestos, while low, are real
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Figure 3‐9. Swift Creek and Sumas River Air Sampling.
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and should be taken seriously (UC‐Davis 2005). As a result, health advisories have been issued for
asbestos from Swift Creek sediments due to potential human health impacts. Because of the
abundance of asbestos in Swift Creek sediments, air contamination from asbestos fibers is extremely
likely to occur when sediments are present, dry, and disturbed. Asbestos‐related health impacts
associated with Swift Creek sediment are further discussed in Section 3.2.1 of this Draft EIS.
In addition to health advisories for public health, Whatcom County adopted a Public Works Asbestos
Policy (PWAP) to ensure safe working conditions for projects involving Swift Creek sediment.
Consistent with occupational health and safety requirements, the policy includes procedures for
moving and handling Swift Creek sediment using wet methods to avoid potential inhalation exposure
to airborne asbestos, procedures for use of personal protective equipment (PPE), and procedures for
decontamination of personnel and equipment. The PWAP is included as Appendix B of the SCSMAP.
TABLE 3‐4. AIR SAMPLING RESULTS FOR THE SWIFT CREEK AND SUMAS RIVER AREAS.
Organization

Year

No. of

Location

Method

Asbestos concentration

Samples
NWAPA

1991

22

Air samples
near active tilling in
fields adjacent to
Swift Creek

PCM and
TEM

<0.1 f/cc

WSDLI

2005

16

PCM

<0.004 – 0.018 f/cc

EPA ‐ Activity Based
Sampling

2006

6

Personal Air Samples
Occupational activities
near Swift Creek
Loading Dredged
Materials onto Dump
Truck with a Front‐end
Loader – Swift Creek

PCMe

Personal Air Samples:
0.0776 f/cc average
Stationary Air Samples:
0.028 f/cc average max.
value from North

EPA ‐ Activity Based
Sampling

2006

6

Personal Air Samples –
Shoveling and
Spreading Materials
with a Rake – Swift
Creek

PCMe

Personal Air Samples:
0.0186 f/cc average
Stationary Air Samples:
0.00345 f/cc average max.
value from East 2

EPA ‐ Activity Based
Sampling

2006

6

Personal Air Samples –
Walk, Bike, Jog along
Swift Creek

PCMe

Personal Air Samples:
0.0292 f/cc average
No stationary monitors.

EPA ‐ Activity Based
Sampling

2010

2

Personal Air Samples –
Walking in Field

PCMe

Personal Air Samples:
0.1181 f/cc average
No Stationary Air Samples

EPA ‐ Activity Based
Sampling

2010

4

Personal Air Samples –
Loading, Raking,
Spreading Sediment

PCMe

Personal Air Samples:
0.5613 f/cc average
Stationary Air Samples for
Loading: 0.0159 f/cc
average
Stationary Air Samples for
Spreading: 0.2869 f/cc
average
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EPA ‐ Activity Based
Sampling

2010

3

Personal Air Samples –
Raking/Mowing Lawn
Near House

PCMe

Personal Air Samples:
0.0050 f/cc average
Stationary Air Samples:
0.0009 f/cc average

EPA ‐ Activity Based
Sampling

2010

3

Personal Air Samples –
Raking/Mowing Lawn
Near Shed

PCMe

Personal Air Samples:
0.0212 f/cc average
Stationary Air Samples:
0.0008 f/cc average

EPA ‐ Activity Based
Sampling

2010

2+1
duplicate

Personal Air Samples –
Walking in Corn Field

PCMe

EPA ‐ Activity Based
Sampling

2010

3+1
duplicate

Personal Air Samples –
Raking Along River

PCMe

Personal Air Samples:
0.0283 f/cc average
No Stationary Air Samples
Personal Air Samples:
0.0074 f/cc average
Stationary Air Samples:
0.0003 f/cc

IMPACTS

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
Active and passive management strategies are proposed for eventual implementation in the SCSMAP
and would include impacts to air resources. Impacts related to criteria pollutants and airborne asbestos
are examined in conjunction with SCSMAP implementation. Strategies included in the SCSMAP would
not generate impacts to air resources in themselves, but impacts could occur with future strategy
implementation.
CRITERIA POLLUTANTS

Impacts related to increases in criteria pollutants would primarily occur with construction‐related active
strategy implementation. Excavation and grading associated with bank armoring, levee development,
infrastructure revision, sediment stockpiling, sediment trap development, or landslide stabilization in
the absence of wet method application and roadway watering called for in the PWAP could contribute
to temporary increases in ambient concentrations of particulate matter. Heavy equipment use during
construction could contribute to additional criteria pollutant loading (CO, Pb, NO2, NOx, VOCs).
Tailpipe emissions from these engines would temporarily degrade air quality near construction sites.
Hauling that may be associated with off‐site or nearby agricultural sediment disposal could also lead to
short term increases in criteria pollutants.
ASBESTOS

The same methods that would generate particulate matter during active management strategy
implementation could lead to asbestos fibers becoming airborne. Sediment manipulation simulations
conducted by EPA in 2006 and 2010 showed measurable fiber quantities of site worker personal
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monitoring devices. These simulations included both equipment‐based and hand tool‐based sediment
management activities.
FLOOD HAZARD MANAGEMENT STRATEGIES

Implementation of flood hazard management strategies that require manipulation of Swift Creek
banks, streambed, or accumulated sediment could cause airborne release asbestos fibers in
construction phases, absent associated implementation of wet methods for sediment manipulation.
In terms of operation, flood hazard management strategies, including infrastructure revision, are
intended, with the exception of setback levees, to maintain Swift Creek within its banks. This means
that more sediment may be moved through the Swift Creek system into the Sumas River, allowing
greater accumulation of sediment in that system. In the event of flooding of the Sumas River system,
sediment may be spread through the Sumas River floodplain, potentially resulting in more areas and
opportunities for asbestos fibers to become airborne once sediments dry. Setback levees, in operation,
capture sediment within a designated area. Once sediments dry within the capture area, asbestos
fibers could become airborne.
While not specifically addressing impact related to the potential for asbestos fibers to become airborne,
alluvial fan and floodplain properties under Whatcom County control through floodplain acquisition
could provide avenues for SCSMAP strategy implementation that could reduce the overall airborne
asbestos exposure area of Swift Creek sediment.
SEDIMENT MANAGEMENT

Active and passive management strategies for sediment management include in‐stream sediment
traps, sediment basins, sediment stockpiling, safe sediment disposal, re‐routing the North Fork of Swift
Creek, channel monitoring, and sediment storage monitoring.
The removal of sediment through sediment trapping in the Swift Creek system is intended to control
sediment distribution through containment. While maintained in the wet condition, impacts to air
quality in terms of asbestos fiber contamination would be avoided. If, however, sediment held within
sediment traps were to become dry, asbestos fiber air entrainment and subsequent distribution could
occur.
Sediment stockpiling, while preventing off‐site movement of sediment and reducing potentially far‐
reaching asbestos‐related air quality impacts, can result in a localized air contamination. Air
monitoring of Swift Creek stockpiles is ongoing; monitoring results have not yet been quantified, but
data on Swift Creek asbestos fiber presence and entrainment show that air in immediate proximity to
stockpiles can be asbestos fiber‐contaminated during dry conditions. Lack of implementation of
sediment storage monitoring, controls, and exclusionary measures could also lead to air contamination
impacts. Sediment transportation for off‐site sediment disposal is a potential air quality contamination
source if proper precautions are not taken to maintain sediment in wet conditions or to encapsulate
sediment fully during transport. Sediment storage locations, whether stockpiles, off‐site locations, or
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agricultural disposal sites could be potential air contaminant sources if not covered, capped, or
otherwise contained.
MAINTENANCE AND REPAIR

Maintenance and repair includes an annual maintenance program, channel conveyance (dredging), and
large‐scale maintenance and repair. The strategies would produce the same air quality‐related impacts
identified for development of flood management and sediment management. Large‐scale
maintenance could include movement of large quantities of sediment, requiring implementation of
appropriate wet methods for sediment manipulation, transportation, and storage. In the absence of
these precautions, air contamination could occur.
LANDSLIDE STABILIZATION

Other than construction‐related air quality impacts associated with landslide stabilization, no air quality
contaminant‐related impacts would result from landslide stabilization strategy implementation.
Benefits of implementation of these strategies include reduction of sediment movement from the
landslide downgradient and a potential decreasing or elimination of the contaminant source
downgradient.
EDUCATION, WARNING, EMERGENCY RESPONSE

Impacts to earth resources with this group of SCSMAP strategies would be limited to emergency
response. Emergency response to sediment deposition on area roadways or elsewhere, if sediments
have dried, could result in entrainment in asbestos fibers with possible exposure to clean‐up personnel
if not properly protected and possible delivery to downwind receptors.
MITIGATION MEASURES

SCSMAP project identification and subsequent development would be unlikely to create significant
criteria pollutants. Projects would, however, be developed and “operated” in areas where Swift Creek
sediments occur, requiring implementation of measures to prevent air entrainment of asbestos fibers
and associated human exposure. Precautionary measures in conjunction with the PWAP or perhaps in
addition to the PWAP should be examined in conjunction with future project development.
UNAVOIDABLE ADVERSE IMPACTS

Future project‐level environmental review would determine if applicable air quality standards would be
exceeded at specific locations. Where this occurs, potential mitigation for such impacts would be
evaluated and implemented as appropriate to address the impact. If all mitigation measures required as
part of subsequent project‐level actions are implemented, no significant unavoidable adverse air quality
impacts are expected under any of the alternatives.
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Nonproject No Action
Impacts to air quality in the form of criteria pollutants would occur at the same level that occurs today.
Projects for sediment management in targeted areas would be infrequent and of short duration, not
contributing large pollutant volumes to existing air quality.
Impacts to air quality in the form of asbestos fiber entrainment and distribution could occur with
existing levels of Swift Creek sediment management if wet methods prescribed by the PWAP are not
employed. If no resources are available for Whatcom County’s ongoing risk‐targeted Swift Creek
management, there is a greater potential for Swift Creek sediment to spread over a larger area, thus
increasing potential for asbestos fibers to dry and become airborne. This potential could increase in
severity with increasing lack of funding for targeted risk management. A higher risk of avulsion to and
contamination of adjacent watersheds is also likely to occur if Swift Creek is not managed. Sediment
contamination of the Breckenridge Creek watershed could spread airborne contaminants to areas
where there currently is none.
Maintenance management responses would result in stockpile accumulations of sediment without a
management or stockpile stabilization plan, increasing potential for airborne asbestos contamination.

Project-Level Environmental Review
IMPACTS

Phase One Swift Creek Sediment Management Action Plan
SCSMAP Phase 1 projects would generate localized impacts to air resources in terms of criteria
pollutants and asbestos. These impacts would be similar to those described for SCSMAP adoption and
subsequent strategy implementation. Impacts to air quality associated with SCSMAP Phase 1 project
development that would be greater or more site‐specific than impacts identified for SCSMAP adoption
are described below.
As described for SCSMAP adoption and implementation, sediment trapped on the alluvial fan after
flood overflow could become a source of air contamination with asbestos.
For the South Pass levee, depending on conditions conducive to asbestos entrainment (e.g.,
disturbance of dry sediment) coupled with windy conditions, those traveling on South Pass Road,
working, or recreating in the area could potentially be exposed to airborne asbestos. Under those same
conditions, those living and working near the lower Goodwin Reach could be exposed to airborne
asbestos from trapped sediment associated with the lower Goodwin Reach setback levee or for the
sediment basins. Sediment basins are of particular concern because it is unknown, based on infiltration
and groundwater conditions, the length of time each season that fine sediment trapped within
developed basins would be dry and subject to air entrainment. The upper Goodwin Reach debris
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deflection levee would be of lesser concern for entrainment of trapped sediment because of the relative
lack of potential downwind receptors.
MITIGATING MEASURES

Air quality regulations require construction contractors to take all reasonable steps to minimize fugitive
dust emissions during construction. SCSMAP Phase 1 projects may require mitigation; mitigation
would be identified during future project‐level planning and environmental review. Each project would
likely result in criteria pollutant emissions well below standards; mitigation to reduce these pollutants,
therefore, would not be required. Given that project development would occur in areas of existing Swift
Creek sediment, additional precautions, above employment of the PWAP, would be warranted.
What would be considered operation phases of proposed Phase 1 projects should include development
and initiation, perhaps with the aid of EPA or other cooperating agencies, of protocols for management
of trapped sediment during season dry periods to prevent entrainment and off‐site dispersal.
UNAVOIDABLE ADVERSE IMPACTS

Future project‐level environmental review would determine if applicable air quality standards would be
exceeded at specific locations. Where this occurs, potential mitigation for such impacts would be
evaluated and implemented as appropriate to address the impact. If all mitigation measures required as
part of subsequent project‐level actions are implemented, no significant unavoidable adverse air quality
impacts are expected under any of the alternatives.

Project-Level No Action
Absent implementation of projects proposed under the SCSMAP Phase 1 plan, alternative strategies
would be identified for Swift Creek sediment management or alternative designs under strategies
identified for Phase 1 implementation could be forwarded for review as a future phase.
Until alternative strategies or alternative designs under existing, identified strategies are reviewed and
permitted, potential air quality impacts (criteria pollutants and potential asbestos entrainment)
specifically associated with development of Phase 1 structures would be avoided. Operational phase
potential for asbestos entrainment and subsequent dispersal would also be avoided. Air quality
impacts associated with baseline conditions would, however, continue.
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3.1.3 SURFACE WATER
This section of the Draft EIS describes the Swift Creek watershed, stream characteristics, water quality,
and flooding. While the Swift Creek watershed is largely the focus of this Draft EIS, both the Sumas
River and Breckenridge Creek are described in enough detail to provide a full understanding of
potentially significant adverse impacts of examined alternatives. Primary data sources for this section
include the surface water and fish technical report prepared as part of the development process for this
Draft EIS (attached as Appendix D) and surface water analyses completed by researchers, Whatcom
County, and other agencies that are summarized in the HIA (attached as Appendix A).
EXISTING CONDITIONS

Watershed Description
The Swift Creek watershed is a component of the Sumas River watershed, into which Swift Creek flows.

Sumas River
Swift Creek is considered a minor tributary to the Sumas River, along with Dale, Goodwill, and Kinney
creeks. Major tributaries include Breckenridge Creek, located north of Swift Creek; Johnson Creek,
which flows to the Sumas River near the City of Sumas; and Saar Creek, which flows to the Sumas River
in Canada. These tributaries are shown on Figure 2‐2. With the exception of the Johnson Creek
system, all major tributaries to the U.S. portion of the Sumas River, along with the Sumas River itself,
originate near the summit of Sumas Mountain and descend abruptly to the west onto the lowland
where they are intercepted by the Sumas River main stem.
The Sumas River is in a broad, unconfining valley underlain with permeable glacial deposits (alluvium)
with an average gradient of approximately 0.08 percent.

Swift Creek
As described in Section 2.3.1, the Swift Creek watershed is divided, for planning purposes, into an upper
and lower watershed. The upper watershed includes the North Fork and South Fork of Swift Creek.
The South Fork is the primary stream corridor. The lower watershed includes the Canyon Reach, the
Goodwin Reach, and the Oat Coles Reach. The Swift Creek reaches are further described in Table 2‐2
of Section 2.3.1 and shown on Figure 2‐3. Table 2‐2 also includes a summary of channel substrate
conditions.
As with other watersheds stemming from Sumas Mountain (Figure 2‐2), the Swift Creek upper
watershed includes a steep gradient of 66% at the upper edge of the landslide, decreasing to
approximately 20% at the upper end of the Canyon Reach. The lower watershed gradient decreases
quickly through the Canyon Reach to 8% at the upper Goodwin Reach and decreases further to 0.2% at
the confluence of Swift Creek with the Sumas River. This rapid decrease in gradient through the
Canyon Reach results in deposition of larger‐sized sediment through this reach.
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Swift Creek is bridged at Goodwin Road and Oat Coles Road (Figure 3‐10). These bridge locations
confine the Swift Creek channel. Bridge physical properties are discussed further in Section 3.2.3 of this
Draft EIS. Bridge spans are relatively short, with the Oat Coles bridge the shorter of the two, at 19 feet.
This short span constricts Swift Creek at this point. Although there is typically a higher level of scour
near the bridges, aggradation is rapid; Whatcom County removes sediment routinely to protect bridge
structures (Figure 3‐11).
A major gas pipeline is located in an underground Swift Creek crossing approximately ½‐mile east
(upstream) of Goodwin Road. The gas pipeline right‐of‐way (Figure 3‐10) runs generally north‐south
and includes a 26‐inch pipe on the west side of the right‐of‐way, a 30‐inch pipe offset 20 feet to the
east, and a 36‐inch pipe offset 20 feet to the east of that. The 26‐inch pipe has been abandoned in
place and is no longer active. Standard depth for these pipelines is five to six feet below the ground
surface of the channel. The pipeline corridor often experiences erosion over the pipes and pipe
exposure has occurred as a result of erosion in the past. An exposure of the 26‐inch pipe in late fall of
2005 prompted installation of two grade control structures and three rock weirs immediately
downgradient of the pipeline corridor to prevent channel bed erosion and undercutting. The installed
structures have been completely covered by sediment (J. Lee, personal communication, 2012).

Breckenridge Creek
Breckenridge Creek is a tributary to the Sumas River entering from the east near the City of Nooksack.
As noted in Section 2.3, Breckenridge creek is one of eight watersheds originating on Sumas Mountain.
As with Swift Creek, the upper portion of the creek is relatively steep, but levels off at the valley floor.
The lower portion of Breckenridge Creek, similar in nature to the Sumas River, also lies on the outwash
plain.
Breckenridge Creek basin is located adjacent to and north of the Swift Creek Oat Coles Reach and, as a
result of proximity and topography, is vulnerable to flood flow from Swift Creek. A tributary to
Breckenridge Creek originates in the area south of South Pass Road and north of Swift Creek; the
tributary is culverted beneath South Pass Road in the Oat Coles Reach. Primary tributary flow
originates from the Swift Creek alluvial fan.

Water Quality
This discussion includes surface water quality conventional parameters, which are the primarily physical
aspects of water in the Sumas River and Swift Creek. This section also briefly describes asbestos and
metals concentrations in Swift Creek and the Sumas River; further discussion of asbestos and metals
and their associated impacts are included in Section 3.2.1 of this Draft EIS.

Conventional Water Quality Parameters
Water quality is measured by comparing physical, chemical, biological, microbiological, and
radiological quantities and parameters to established water quality criteria that are based on toxicity to
humans or aquatic life. Water that is used for human consumption must be treated to levels
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Figure 3‐10. Swift Creek Infrastructure.
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Figure 3‐11. Aggradation at Goodwin Bridge.
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established in drinking water standards (see Section 3.2.4 for discussion of drinking water). Water
quality parameters typically examined include turbidity, temperature, dissolved oxygen, fecal coliform,
pH, toxicity, aesthetics, and nutrients.
Water bodies that are impaired or threatened based on established water quality criteria are included
on a list, the "303(d) list", submitted to EPA every two years. Total maximum daily loads (TMDL) are
established for impair water quality parameters. A portion of the Sumas River is on the 303(d) list for
dissolved oxygen and fecal coliform.
SUMAS RIVER

Water quality in the Sumas River and its tributaries is affected by land uses that alter the natural
hydrology and landscape associated with surface waters in the watershed. These land uses include
urban commercial and residential uses, farming, horticulture, and wastewater treatment. Forestry
management can also be a contributor to nonpoint water quality problems in the upper reaches of
Sumas River tributary watersheds. Water quality sampling has been conducted in early summer of
2004, summer and fall of 2005, and continuously between summer 2004 to summer 2006. Sampling
results are included in Table 3‐5.
Sampling results show:


Individual temperatures samples exceeded the state water quality standard during the summer but
were on average very cool.



Thirty–two (32) percent of the samples collected from the Sumas River did not meet the state
dissolved oxygen standard of 8.0 mg/L during the 2004 to 2006 continuous sampling period.



Less than 4 percent of the samples exceeded the state pH standard.



Turbidity values averaged 13 NTU for continuous sampling between 2004 and 2006. Recent
sampling, beginning in April of 2011 and continuing through present, at the USGS gage located at
the South Pass Road bridge near the city of Nooksack show an average NTU value of 68.7.

TABLE 3‐5. SUMAS RIVER WATER QUALITY DATA COLLECTED 2003‐2006, AND 2011‐2013.
Variable

# of Samples

Acceptable*

Average

Maximum

Minimum

pH

41

6.5 – 8.5

7.3

8.1

6.6

Temperature (oC)

41

<18.0

8.9

15.7

3.9

D.O. (mg/L)

33

>8.0

7.2

12.3

2.7

>50,000

<75

68.7

1,910

1.1

Turbidity (NTU)
Determined by Cedarock 2013.

The Sumas River is on the 303(d) list for fecal coliform bacteria, one for bioassessment, and one for
dissolved oxygen for the portion of the river between the Lindsay Road bridge and the Telegraph Road
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crossing north of Deeter Road. Fecal coliform are typically found as a result of wildlife activity, from
agricultural waste material applied to farmland, or directly from livestock. Several of the tributaries of
the Sumas River had been listed in the past for dissolved oxygen, fecal coliform bacteria, and pH
resulting in poor water quality in the drainage basin; however, all of these reaches have been removed
from the most recent 303(d) list (Ecology 2009).
SWIFT CREEK

Water quality data have been collected in Swift Creek by various organizations. Researchers from the
University of British Columbia collected information on pH, heavy metals, and asbestos concentrations
between August 1983 and September 1984 (Schreier and Nguyen, 1987). Schreier et al. (1987) sampled
a broad set of water quality parameters between May 2003 and June 2004 as baseline information on
habitat quality. Turbidity measurements were made by Pacific Surveying and Engineering. Inc. (PSE)
during the winter of 2011 and 2012 as a means to calculate suspended sediment loading (PSE 2012).
Results for these water quality parameters are summarized in Table 3‐6.
TABLE 3‐6. SELECT SWIFT CREEK WATER QUALITY DATA 1983‐1984, 2003‐2004, 2011‐2012.
Parameter

# Samples

Acceptable*

Average

Maximum

Minimum

pH

21

6.5 – 8.5

8.1

8.8

7.5

Temperature (oC)

22

<18.0

8.4a

20.1

0.1

Dissolved Oxygen (mg/L)

11

>8.0

10.2

14.3

Turbidity (NTU)

18,000+

b

<75

243

4.5
c

>3,000

0

a

Sampling occurred more frequently during the winter so the average temperature value is likely underestimated.
Includes data recorded continuously every 15 minutes from October 2011 to April 2012 (PSE 2012).
c
Sensor limit for turbidity was 3,000 NTU but values in excess of this occurred on at least 14 different occasions. mg/L =
milligrams per liter
NTU = nephelometric turbidity units
b

* Determined by Cedarock 2013.

Asbestos and Metals
ASBESTOS

Several studies have been conducted on surface water quality in relation to asbestos in Swift Creek and
the Sumas River by Researchers from the University of British Columbia (Schreier & Taylor 1980,
Schreier & Taylor 1982, Shreier and Nguyen 1984). Asbestos fiber data for sampling locations between
the Swift Creek landslide and the international border with Canada were characterized as “very high”
and for sampling locations north of the international border, asbestos concentration decreased with
distance northward from the border. Overall, results showed both geographic and temporal asbestos
distribution patterns: asbestos concentrations decreased geographically from the landslide on Swift
Creek to the international border on the Sumas River, and maximum asbestos concentrations were
associated with season high stream and river discharge.
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In May 2009, EPA collected surface water samples at 13 points (Figure 3‐12), two of which were located
along Swift Creek and eleven were located along the Sumas River between the confluence of Swift
Creek with the Sumas River and the international border with Canada. One sampling location was
located upstream of Swift Creek in the Sumas River as a control sample. Sampling locations are shown
on Figure 3‐12. In August 2010, EPA collected surface water samples that re‐sampled seven of the 13
locations included in 2009 sampling activities. EPA sampling results for 2010 included much lower
concentrations of asbestos fibers than the 2009 sampling event. Factors for this difference may include
water levels, flow rates, or meteorological conditions, as identified by Schreier and Taylor (1982), or
other unidentified factors.
METALS

As described in Section 2.3.2, metals tend to dissociate more readily from the serpentinite crystalline
structure in environmental conditions of pH of 8.0 or below. These metals, as described in Section
2.3.2, include chromium, cobalt, manganese, and nickel. The 1984 study conducted by Schreier and
Nguyen found that chromium, nickel, and manganese exceeded water quality standards below the
landslide during maximum discharge events. Exceedences were also measured near the international
border during high flow periods. Metals of concern tended to decrease with distance from the
landslide. This study also noted a positive correlation between metals concentration and concentration
of asbestos fibers below 3 micrometers (µm).
EPA, during their 2009 and 2010 sampling activities, collected data on calcium and magnesium to
determine calcium‐magnesium ratio (known to affect vegetative growth potential), as well as
concentrations of chromium, cobalt, manganese, and nickel. Metals concentrations for surface water
samples from Swift Creek and Sumas River were elevated relative to the upstream location for
chromium, manganese, and nickel. Cobalt was detected in all locations except the upstream location.

Water Quantity / Flooding
During the late summer and early fall months, when surface flows are low, Swift Creek typically
infiltrates into the relatively permeable sediments that comprise the alluvial fan area (refer to Section
3.1.1). During these months, no surface water flow reaches the Sumas River. Swift Creek experiences
peak discharges during late fall and winter. KWL (2008) calculated ground elevation at or near the
minimum channel elevation illustrating the lack of channel capacity that exists in some portions of
Swift Creek. This means that the Swift Creek bed is, on occasion, due to severe sediment aggradation,
at the same elevation as the creek banks. Peak discharges, together with lack of channel capacity,
often lead to overbank flows, resulting in shallow flooding of the Swift Creek alluvial fan area and the
Sumas River floodplain. In addition, severe aggradation around bridge pilings (Figure 3‐11) can lead to
localized flooding if not managed.
KWL (2008) calculated Swift Creek discharge as part of an hydraulic model to determine channel
capacity of Swift Creek in the alluvial fan reaches (Goodwin Reach and Oat Coles Reach). The model
was based on 2003 survey data and 2004 channel conditions. Peak flows were estimated for varying
return periods using standard USGS regression equations. The equations relate peak flow from gauged
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Figure 3‐12. Swift Creek and Sumas River Surface Water Sampling Locations.
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watersheds to Swift Creek’s physical and climatic characteristics. The analysis was completed in the
Oat Coles Reach below the Goodwin Road bridge. Northwest Hydraulic Consultants (NHC) completed
a similar analysis, including estimating peak flows, in 2009 in the North Fork and South Fork of the
upper Swift Creek watershed and of the Goodwin Reach at the Goodwin Road bridge. Peak flow
estimates from both studies are included in Table 3‐7.

TABLE 3‐7. SWIFT CREEK PEAK INSTANTANEOUS FLOWS OF THE 2, 10, 25, 50, 100, AND 500 YEAR STORM
EVENTS.
Location

Swift Creek South
Fork (upper
watershed)
Swift Creek North
Fork
Swift Creek at
Goodwin Road
Bridge
Swift Creek below
Goodwin Road
Bridge

Basin
Area
(mi2)

Annual
Rainfall
(in)

2‐Year
Flow
(cfs)

10‐ Year
Flow
(cfs)

25‐ Year
Flow
(cfs)

50‐ Year
Flow
(cfs)

100‐ Year
Flow
(cfs)

500‐ Year
Flow
(cfs)

1.06

58.8

45

81

101

120

135

178

1.11

58.4

46

84

104

123

138

183

3.04

56.9

107

193

239

281

316

416

2.7

70

130

240

300

355

400

‐‐‐

In the area between Sumas Mountain and the city of Nooksack, the Sumas River is located less than
one‐half mile from the Nooksack River and, in past years, flood waters of the Nooksack River have
spilled over this low narrow divide into the Sumas Valley. The Nooksack River breaches the low divide
between the rivers and overflows to Johnson Creek, the results of which are shallow flooding of
farmlands and residential areas in the Sumas River and Johnson Creek valleys (Whatcom County 1983).
During flood events, regardless of flood source (Swift Creek peak flow, Nooksack River overbank flooding,
Sumas River peak discharge), Swift Creek sediment can be spread throughout the alluvial fan and throughout
the Sumas River floodplain as far as flood momentum allows. In addition Swift Creek‐source sediment along the
banks and bed of the Sumas River can be mobilized through the Sumas River system toward the Fraser River.

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Strategies included in the SCSMAP would not generate impacts to surface water resources in
themselves, but surface water‐related impacts could occur with future strategy implementation.
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Projects implemented under active management strategies have the potential to increase turbidity in
Swift Creek and the Sumas River into which Swift Creek flows. Use of heavy construction equipment
could compact soils, leading to impeded infiltration, increased runoff, and subsequent turbidity. Short‐
term, localized erosion, adding fine sediment to waters already impacted by sediment input could
occur. An additional problem with higher Swift Creek sediment concentrations is the transport of
contaminants as suspended particles.
Use of equipment associated with gravel extraction activities could result in petroleum (e.g., motor oil,
hydraulic fluid) contamination of surface waters if equipment leaks or an accidental spill were to occur.
Eventual project development could include removal of vegetation that could directly result in
increased water temperature and associated decreased dissolved oxygen. Loss of stream‐side
vegetation can result in turbidity increases that could be long‐lasting, given the lack of viability of Swift
Creek contaminated soil.
FLOOD HAZARD MANAGEMENT

Active flood hazard management strategies could affect the hydrologic patterns of Swift Creek from
the placement of bank armoring and levees, the removal of bridges or lengthening of bridge spans to
relocate bridge pilings. These actions would require further analysis to characterize and quantify the
effects to Swift Creek and the Sumas River.
SEDIMENT MANAGEMENT

In‐stream sediment management features would not change surface water quantity, but could change
the flow pattern (if any detention occurs within the in‐stream features) and may affect surface water
velocity by creating channel roughness or expanding the channel width thereby increasing channel
capacity. These features may have a positive effect on water quality through water velocity reduction,
increased sedimentation, and subsequent turbidity reduction. Water quality may be affected with the
loss of riparian and forest vegetation, with subsequent increases in stream temperature, reduced
dissolved oxygen, and reduced nutrients. Water impounded within the sediment basins could result in
increased water temperature and reduced dissolved oxygen.
The re‐routing of the North Fork of Swift Creek could result in significant changes to surface water
quality and quantity. Studies (KWL 2008 and NHC 2009) have determined that the discharge from
North Fork Swift Creek is equal in discharge to the upper Swift Creek (Table 3‐7). Re‐routing the North
Fork Swift Creek would reduce the volume of water downstream of the confluence of the north and
south forks by approximately one‐half. This action could result in significant changes to water quantity
and quality, and overbank flooding within Swift Creek. Water quantity within the Sumas River could
also be affected within the reach between the confluence of Swift Creek and the Sumas River and the
location where the re‐routed North Fork Swift Creek, at the Breckenridge Creek confluence would enter
the Sumas River approximately 1.2 miles downstream. Water quality and overbank flooding within the
Sumas River watershed could also be affected. Impacts to Breckenridge Creek are unknown at this
time. Further analysis would be necessary to fully analyze the effects of this strategy.
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Water quality impacts associated with sediment storage could occur with improper stockpile or storage
facility management that allowed or promoted surface water runoff.
Changes to overbank flooding may occur in the long‐term as sediment entering the system is reduced
and channel capacity increases.
MAINTENANCE AND REPAIR / LANDSLIDE STABILIZATION

Impacts to water quality and quantity would be similar to those described for flood hazard
management and sediment management. Impacts associated with these strategies would be short‐
term and would provide overall benefits to the Swift Creek and Sumas River systems.
EDUCATION / WARNING / EMERGENCY RESPONSE

No water quality or quantity impacts are identified for these strategies.
MITIGATING MEASURES

Runoff associated with active management strategy implementation that could affect water quality or
mobilize contaminants should be managed through development of stormwater plans. Final planning
phases should include stormwater infiltration or treatment facility planning to manage potential for
sediment loading and associated turbidity increases. Construction phase BMPs should be implemented
(refer to Section 3.1.1).
Care should be taken during flood hazard management or sediment management structure
development to avoid release of petroleum products.
Floodplain acquisition that includes structural demolition should be managed to avoid mobilization of
contaminants (petroleum, lead paint, asphalt) into the Swift Creek and Sumas River system. In addition
environmental assessments on targeted acquisition properties for fuel storage tanks, contaminated
soils, and other environmental hazards should be conducted prior to demolition activities.
Permitting requirements for dredging or other maintenance work within the Swift Creek channel
should be strictly adhered to.
UNAVOIDABLE ADVERSE IMPACTS

Impacts to Breckenridge Creek, and possibly the Sumas River from the re‐routing of the North Fork
Swift Creek would occur; until further analysis is complete, the significance level of associated impacts
cannot be determined.
Increased surface water run‐off and water quality impacts due to riparian vegetation and forest
removal, and land clearing with flood hazard management and sediment management structure
development may be significant; level of significance would be determined in the final design phase.
Alteration to existing surface water drainage patterns would be unavoidable.
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Nonproject No Action
No strategies of the SCSMAP or construction would occur under the No Action alternative but
maintenance of the channel, levees, and bridge crossings would continue as needed to provide a
minimal acceptable level of protection against flooding. This would include periodic excavation of
accumulated sediment from below public bridges and repair of levees. Regulatory oversight would be
required and operations would proceed under conditions of maintenance permits issued by local, state,
and/or federal agencies. Most actions would be timed to avoid or minimize impacts to fisheries and
would typically occur during the summer when the channel is dry or only minimal flow is present.
Whatcom County would also continue to address emergency situations and to complete whatever
measures can reasonably be provided to protect public property. Potential impacts from maintenance
activities could include water quality impacts from petroleum products leaking from machinery,
increased turbidity from construction activities, disturbance of toxic materials buried in the substrate,
and pouring of concrete. Destabilization of the streambed and streambanks, as well as damage to any
riparian vegetation may also occur.
These emergency situations are likely to occur at a higher frequency than if the SCSMAP were adopted
and pro‐active measures implemented to control sediment and flooding.
Sedimentation and channel aggradation would be anticipated to increase faster than Whatcom County
could respond, given a resource‐allocation‐as‐available policy, requiring emergency‐based sediment
accumulation management responses.
More frequent and widespread flooding with associated downstream movement of sediment is likely to
occur as increased sediment deposition and accumulation on the alluvial fan and Sumas River
floodplains occurs. Water quality within Swift Creek would continue to have high turbidity levels and
this impairment would persist downstream to the Sumas River.
Although Whatcom County applies resources as available to address avulsion risk areas, the No Action
alternative acknowledges that no specific measures are in place to address channel avulsion. Water
quantity within Swift Creek could be affected should a channel avulsion occur and all or a portion of
Swift Creek is re‐routed. Surface water quality and quantity impacts to the Sumas River, Breckenridge
Creek or other surface water resources (such as wetlands) could also occur should a channel avulsion
take place.
Maintenance management responses would result in stockpile accumulations of sediment without a
management plan and impacts to surface water could occur if sediments are not properly placed and
stormwater contained.
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Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS
CONSTRUCTION AND MAINTENANCE IMPACTS COMMON TO ALL PHASE 1 PROJECTS

Surface water quality impacts would be primarily related to construction activities as a result of
excavation and grading activities and vehicular traffic entering and leaving the development sites.
These impacts would be short‐term. A temporary re‐suspension of sediment resulting in elevated
turbidity levels could occur.
Construction and maintenance actions would also cause increased surface water run‐off as a result of
vegetation/forest removal, land clearing, and soil compaction. Increased surface water run‐off could
increase turbidity and may also transport petroleum based contaminants to Swift Creek. Construction
of site access roads also could increase runoff from the road surface, as well as erosion and
sedimentation, resulting in reduced water quality and increased turbidity. Impacts on surface water
quality due to accidental spills of petroleum products such as diesel fuel or lubricants could occur.
These spills would be handled using procedures outlined in a spill prevention plan.
LEVEES

Setback levees positioned adjoining Swift Creek have the potential to impact water quality through
drainage erosion from the levee face and from toe scour erosion. Surface water temperature could be
affected by the reduction in stream‐side vegetation for the portion of levees adjoining Swift Creek.
If water is impounded within the setback levee area after overbank flows, changes in water quality are
likely to occur. Impounded water would have lower dissolved oxygen and may have increased
temperature, depending on the time of year. If this water directly re‐enters Swift Creek a water quality
change may occur. However, if the impounded water infiltrates water quality within Swift Creek should
not change. Impounded water, should it occur, is not anticipated to reduce overall flows within Swift
Creek as it would remain within the drainage area and either directly or indirectly (through
groundwater) re‐enter Swift Creek.
SEDIMENT TRAPS

Sediment traps proposed for SCSMAP Phase 1 development, especially proposed sediment basins,
would reduce, over the long term, overall sediment and associated turbidity within Swift Creek. The
reduction in turbidity would only be sustained until the sediment traps areas are infilled with sediment.
Loss of forest and riparian vegetation would be extensive for sediment basin development, depending
on the size and location of final sediment basin design. Conceptual designs include 70 acres of forest
and riparian area for basin construction. Surface water temperature, dissolved oxygen, and nutrient
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levels could be affected by the reduction in riparian and forest cover; an increase in surface water
exposed to solar radiation could result in water temperature increase and reduced dissolved oxygen.
Loss of riparian and forest canopy associated with the construction phase of sediment trap
development could reduce nutrient input to Swift Creek by removing leaf and vegetative litter and
would impairing soil nutrient cycling. Channel bank stability could also be impaired during construction
and may result in increased turbidity.
Further analysis of impacts is necessary once sediment basin number, size, location, site elevations and
water control elements are designed.
MITIGATION MEASURES

In conjunction with levee construction, drainage at the levee slope faces could be controlled through
the use of vegetation or swales as necessary. Toe scour should be minimized by utilizing properly sized
material to withstand erosional flows.
BMPs that address specific Swift Creek surface water quality issues should be developed and
implemented for construction actions to minimize impacts. These BMPs would be in addition to BMPs
for construction of flood hazard management and sediment management structures included in the
PWAP. Suggested BMPs for water quality protection could include:








Hay bales, silt fences, and interceptor ditches could be installed to control sedimentation and
erosion related to construction activities and to manage stormwater runoff from access roads
Stormwater controls such as roadside drainage ditches and bioswales into the road design and
construction
Washing of vehicles in a wash down area prior to leaving the site
During construction, hay bales, silt fences, and hydroseeding of erosion‐prone slopes would be
used to minimize potential sediment loading of surface water
The use of engineered stormwater control structures and implementation of procedures for erosion
and sedimentation control are expected to result in minimal impacts
Preparation of a Spill Prevention and Emergency Response Plan to protect water quality.
Address and adhere to permit conditions for all work.

UNAVOIDABLE ADVERSE IMPACTS

Increased surface water run‐off and water quality impacts due to riparian vegetation and forest
removal, and land clearing with flood hazard management and sediment management structure
development may be significant; level of significance would be determined in the final design phase.
Alteration to existing surface water drainage patterns would be unavoidable.

Project-Level No Action
Impacts to surface water resources under the no action alternative would continue to occur as they are
currently and could increase in severity as unchecked sediments continue to move within Swift Creek.
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Impacts to conventional water quality parameters and increases in surface water contaminants could
occur with lack of implementation of identified Phase 1 projects. Adoption of the SCSMAP with
subsequent failure to implement projects that would remove sediment and improve water quality could
result in the spread of Swift Creek‐source contaminants over greater distance in the Sumas River
system and, possibly over greater distances with overbank flooding.
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3.1.4 GROUNDWATER
This Draft EIS section describes the groundwater setting and groundwater quality in the Swift Creek
watershed. Although specificity in this discussion is applied to the Swift Creek setting, the conditions
and assessment presented extend through the Sumas River basin, as the groundwater aquifer the
underlies the Swift Creek area extends below the international boundary and into Canada.
EXISTING CONDITIONS

Introduction
Groundwater is water beneath the earth’s surface, occurring in open spaces in soil, sand, gravel, and
other sediments. Groundwater originates as part of the earth’s hydrologic cycle. The hydrologic cycle
begins with rain, snow, or other precipitation; this precipitation infiltrates the surface and typically
flows through porous and permeable materials (gravel and sand) to areas of lower hydraulic head until a
barrier is reached, (silt, clay, compact till, or bedrock). The water will then back up against the barrier
(aquatard), forming a pool, or groundwater reservoir (Whitehead 1994).
When water enters the ground, it is called shallow groundwater. When groundwater forms a pool
against an aquatard and remains for some time, it is then referred to as an aquifer. Aquatards can be
slightly permeable and groundwater often flows through to deeper groundwater that has collected
against impermeable aquatards, forming a confined aquifer.

Data Sources
Associated Earth Sciences (AESI) completed a technical analysis of geology, soils, and groundwater in
the Swift Creek area encompassing SCSMAP activities on behalf of Whatcom County. The AESI 2013
report is attached as Appendix C to this Draft EIS. Bennett Engineering completed a groundwater
analysis in 2009 in association with groundwater monitoring well development completed for the
Whatcom County Health Department. GeoEngineers, in 2010, completed a geotechnical analysis in
association with monitoring well installation within the Goodwin Reach. The Bennett 2009 report and
the GeoEngineers 2010 report are included in the SCSMAP Technical Appendices available for review at
the offices of Whatcom County Public Works. Ecology & Environment (E&E), on behalf of EPA,
conducted groundwater sampling of the monitoring wells in 2012. While no report is yet available for
the E&E analysis, data collected by E&E is included in the AESI 2013 report (refer to Appendix C to this
Draft EIS). Other data sources include the Geologic map of western Whatcom County, Washington
(Easterbrook 1976) and Geologic map of the Bellingham 1:100,000 quadrangle, Washington (Lapen
2000).

Hydrogeologic Setting
The Abbotsford‐Sumas aquifer is located in southwest British Columbia, Canada and extends across the
international boundary into Whatcom County. The predominately unconfined aquifer lies within the
Fraser and Nooksack Lowlands and is comprised primarily of unconsolidated glacial sands and gravels.
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The aquifer occupies approximately 77 square miles and serves as a water supply for more than 100,000
people (Mitchell et al. 2005).

Aquifer Characteristics
HYDROSTRATIGRAPHIC UNITS

The Swift Creek area is within the aerial extent of the Abbotsford‐Sumas regionally extensive
unconfined to semi‐confined aquifer. The aquifer is located within the Sumas outwash (Qgos) and
recent Nooksack and Sumas River alluvium (Qa), and locally includes alluvial fan deposits (Qaf) and
coarse‐grained portions of undifferentiated glacial deposits (Qgd) (refer to Table 3‐1). The aquifer is
bounded on the east by relatively impermeable bedrock and is underlain by the extensive fine‐grained
Everson glaciomarine drift (Easterbrook, 1976; Lapen, 2000). The aquifer is largely unconfined, but
becomes confined in places near the Sumas River valley where it is overlain by recent lacustrine silt and
clay and along the margins of the Sumas valley where it is overlain by fine‐grained ice‐contact deposits
(Cox and Kahle, 1999). Based on area well logs, the aquifer can be more than 200 feet thick but is
primarily 80 to 100 feet thick. The thickness of the saturated zone is influenced by relief on less‐
permeable areas of the underlying glaciomarine silt and clay and by horizontal and vertical variations in
permeability. The sediments that comprise the regional aquifer are predominantly uncompacted and
permeable and allow rapid infiltration. Lenses of fine‐grained sediments are commonly found
throughout the aquifer, resulting in complex ground water flow paths.
Other aquifers may exist at deeper intervals in the glacial/nonglacial sediments, and possibly within
fractured areas of surrounding bedrock. The focus of this analysis, however, is on the regional aquifer,
as the majority of water supply wells are completed within this aquifer.
GROUNDWATER DEPTH AND FLOW DIRECTION

The depths to ground water in the regional aquifer range from generally greater than 40 feet in the
eastern portion of the Swift Creek alluvial fan to less than 10 feet near the Sumas River. Based on
measured and estimated static water levels in area wells, groundwater elevations range from greater
than 140 feet above mean sea level along the eastern margin of the Swift Creek alluvial fan to less than
100 feet in the Sumas River valley.
Ground water beneath the alluvial fan flows generally to the northwest, west, and southwest, radiating
away from the base of Sumas Mountain toward the Sumas River (refer to Figure 7 of Appendix C to this
Draft EIS). The upper surface of the regional aquifer across the Swift Creek alluvial fan has an average
hydraulic gradient (slope) that is approximately 0.011 (58 feet per mile). The ground water flow
direction in the regional aquifer transitions to a generally north direction in the Sumas River drainage
and has an average hydraulic gradient of approximately 0.001 (5 feet per mile).
HYDRAULIC CONDUCTIVITY AND SPECIFIC YIELD

Hydraulic conductivity (K) is a measure of the rate at which water can move through an aquifer and, in
unconsolidated sediments, is dependent on the size, shape, and arrangement of soil particles in the
aquifer (Fetter, 2001). The USGS evaluated aquifer parameters for area wells completed within the
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regional aquifer (Cox and Kahle, 1999) and reported that the hydraulic conductivity of the regional
aquifer ranged from 6.8 to 7,800 feet per day (ft/d) with a median value of 270 ft/d.
Aquifer specific yield (storativity) is a measure of the storage potential of an unconfined aquifer and is
equal to the ratio of the volume of water the aquifer will yield by gravity drainage to the volume of the
aquifer (Fetter, 2001). Aquifer specific yield generally ranges between 0.02 and 0.30. The average
linear ground water flow velocity for the regional aquifer beneath the project area was calculated at
approximately 12 ft/d based on a hydraulic conductivity of 270 ft/d, a hydraulic gradient of 0.011, and an
average effective porosity of 0.25.
AQUIFER RECHARGE AND DISCHARGE

Recharge to the regional aquifer is primarily from direct precipitation, although runoff from the western
slopes of the Cascade Range also contributes recharge flows to the aquifer. Recharge to the regional
aquifer in the Swift Creek area is from precipitation and from the infiltration of surface water from Swift
Creek. During late summer and early fall months, all of the surface water flow in Swift Creek infiltrates
into the alluvial fan sediments and no surface water flow reaches the Sumas River.
As described in Section 3.1.2 of this Draft EIS, mean annual precipitation averages approximately 50
inches, with most of this precipitation occurs during the months of November through April. The USGS
has derived regression relationships between mean annual precipitation and ground water recharge for
various areas of Washington State that incorporate the effects of surface hydrogeology and tree
canopy characteristics (Bidlake and Payne, 2001). Applying the USGS relationship to the soils and tree
canopy characteristics of the Swift Creek area results in an estimated ground water recharge of
approximately 25 inches to the regional aquifer with the remaining approximately 25 inches of the
precipitation likely being lost through vegetative uptake and/or surface water runoff.
Critical aquifer recharge areas protect drinking water from contamination, maintain stream flows, and
moderate temperatures for aquatic habitat. Critical aquifer recharge areas are located in the Swift
Creek and Sumas River areas as shown on Figure 3‐5.
Discharge from the Abbotsford‐Sumas aquifer is by pumping and seepage to streams, most notably
Fishtrap Creek and the Nooksack River in the western portion of the aquifer, and the Sumas River in the
eastern portion. A small portion of groundwater flow through the regional aquifer is captured by
domestic wells located in the project area.

Area Wells
The regional aquifer is the primary water supply for most of the wells in the Swift Creek area. Data
show that 47 wells occur in the Swift Creek area (Figure 7 of Appendix C to this Draft EIS). These wells
include 41 domestic water supply wells, 2 irrigation wells, 1 industrial water supply well, and 3 wells in
which the purpose was not indicated on the well logs. The majority of these identified wells are located
on the Swift Creek alluvial fan, some wells are located on the lower flanks of Sumas Mountain or on the
valley floor near the Sumas River, and six wells are located within 1,000 feet of Swift Creek.
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Identified wells range from 16 feet to 84 feet deep, and static water levels are between one foot and 58
feet below ground surface. Corresponding groundwater elevations range from 75 feet to 290 feet. Well
yields for the regional aquifer are highly variable ranging from approximately 1 gallon per minute (gpm)
to 160 gpm.

Groundwater Quality
Whatcom County, through its contractor Benett Engineering, installed and developed three
groundwater monitoring wells (HMW‐01, HMW‐02, HMW‐03) in 2009. Two of the wells were installed
in the Oat Coles Reach, HMW‐01 in the upper reach and HMW‐02 in the lower reach. One additional
well was installed upgradient at Massey Road to serve as a monitoring control. Whatcom County Public
Works, through their contractors PSE and GeoEngineers, installed four monitoring wells (PMW‐01
through PMW‐04) in the Goodwin Reach. All monitoring well locations are shown on Figure 3‐13. The
HMW wells were sampled in 2009 and 2012, resulting in five sample data sets. The PMW wells were
sampled in 2012, resulting in three sample data sets. Analyses included total and dissolved TAL metals
and asbestos fibers. One sample data set for total and dissolved TAL metals was also obtained for
three domestic drinking water wells in the area (DW‐01, DW‐02, and DW‐03) in 2012. Data set
collection is as follows:


Bennett Engineering obtained ground water samples from HMW‐01, HMW‐02, and HMW‐03 in
April and June 2009 for target metals and asbestos.



EPA, through its contractor E&E, obtained ground watersamples in July 2012 from seven
groundwater monitoring wells (HMW‐01, HMW‐02, HMW‐03, PMW‐01, PMW‐02, PMW‐03, and
PMW‐04) for analyses of targeted metals and asbestos, and three domestic wells (DW‐01, DW‐02,
and DW‐03) for analyses of targeted metals.



E&E returned to the project area in October 2012 and obtained water samples from seven
monitoring wells for selected metals and asbestos.



Whatcom County, through its contractor AESI, collected groundwater samples from the seven
groundwater monitoring wells in October 2012.

The National Drinking Water Standards include enforceable Maximum Contaminant Levels (MCLs), the
health‐based (but not enforceable) Maximum Contaminant Level Goals (MCLG), and the aesthetics‐
based Secondary MCLs. For asbestos, the National Primary Drinking Water Regulations prescribe a
MCLG of seven million fibers per liter (MFL) (fibers >10 microns in length) and a Maximum Contaminant
Level (MCL) of seven MFL for asbestos. For metals, sample results were compared to the Washington
State ground water quality standards presented in the Water Quality Standards for Ground Waters of
the State of Washington (WAC 173‐200) and the Washington State drinking water standards listed
under Group A Public Water Systems (WAC 249‐290).
Groundwater sampling results for asbestos are included in Table 3‐8 and sampling results for metals
have been compiled in Tables 7 through 16 of Appendix C to this Draft EIS.
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Figure 3‐13. Swift Creek Monitoring Well Locations.
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TABLE 3‐8. GROUNDWATER ASBESTOS ANALYSES WITHIN THE SWIFT CREEK AND SUMAS RIVER WATERSHEDS.
Well

Bennett
4/9/2009

Ecology &Environment (E&E)
6/2/2009

AESI

7/19/2012
230

10/10/2012

10/17/2012

0.39

<0.19

<6.9

<0.49

<0.19 – 0.19

2.3

<0.19

<0.19

14

.19

0.97

<0.19

‐‐

<0.19

0.78

<0.561

<1.519

‐‐

<4.9

Sample lost

<0.561

<1.519

‐‐

<4.9

<9.70

PMW‐01 (MFL >10 μm)
PMW‐02 (MFL >10 μm)
PMW‐03 (MFL >10 μm)
PMW‐04 (MFL >10 μm)
HMW‐01 (MFL >10 μm)

<0.14

HMW‐02 (MFL >10 μm)
HMW‐03 (MFL >10 μm)

At the conclusion of the 2012 sampling events by EPA (E & E) and Whatcom County (AESI), project
hydrogeologists agreed that asbestos concentration in groundwater is directly related to groundwater
contact with Swift Creek sediment. It was determined that, in the absence of sediment, asbestos is also
absent. Therefore, asbestos fibers themselves do not travel in the groundwater column independently.
Water quality in relation to asbestos and metals is further discussed in Section 3.1.1 of this Draft EIS.
Results exceeded standards in 19 of 30 samples. Of note is the fact that aluminum, total/dissolved
arsenic, total/dissolved iron, and total/dissolved manganese in HMW‐02 and HMW‐03 exceeded
standards in each sampling event. However, HMW‐03 is located upgradient of the Swift Creek alluvial
fan complex and is considered to be representative of background ground water conditions, which
suggests that these metals may be naturally elevated in the regional aquifer beneath the project area.
A summary of constituents that exceed standards is included in Table 3‐9. Specific water quality results
from each sampling events have been compiled in Tables 7 through 16 of Appendix C to this Draft EIS.

TABLE 3‐9. GROUNDWATER CONSTITUENTS THAT EXCEEDED REGULATORY STANDARDS DURING 2009 AND 2012
SAMPLING EVENTS.
Well

Bennett
4/9/2009

PMW‐01

PMW‐02
PMW‐03

Ecology &Environment (E&E)
6/2/2009

7/19/2012*
Total aluminum
Total iron
Total manganese
Total nickel
Asbestos
Total aluminum
Total iron
Total manganese
Total aluminum
Total iron
Total manganese

AESI

10/10/2012
‒

10/17/2012
‒

‒

‒

Total iron

Total iron
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Total iron

Total iron

Asbestos

HMW‐01

‒

‒

‒

‒

‒

HMW‐02

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved
arsenic, iron, and
manganese

Total aluminum,
total/dissolved
arsenic, iron, and
manganese

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved arsenic, iron, and
manganese**

HMW‐03

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved
arsenic, iron, and
manganese

Total/dissolved arsenic, iron,
and manganese

DW‐01
DW‐02

‒
Total/dissolved
manganese

‒
DW‐03
* Samples collected inclusive of Swift Creek sediment.
** The sample obtained from HMW 02 by AESI was not analyzed for asbestos because the sample was damaged during transit
to the laboratory.

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

For projects that may be developed under the SCSMAP active management strategies, groundwater
results show that arsenic has the potential to leach from sediment. The potential for Swift Creek
sediment to leach arsenic into the ground water system at concentrations capable of affecting
groundwater quality would, however, be the same as other natural background conditions in the Puget
Sound Region. This means that sediment manipulation associated with eventual SCSMAP projects
would not leach arsenic at rates greater than projects completed outside of the Swift Creek watershed.
The water quality analytical data and the analyses provided above indicate that it is unlikely that
asbestos is being actively transported by ground water at concentrations that are greater than
applicable regulatory standards. Relatively low concentrations of asbestos fibers that have been
detected in the monitoring wells are from asbestos‐containing sediments located around the
monitoring well screens that are disturbed and temporarily mobilized during sampling.
No impacts to groundwater quality, therefore, would be expected to occur with eventual SCSMAP
project implementation.
No impacts related to groundwater discharge would be expected with eventual implementation of
SCSMAP strategies as no strategies include groundwater withdrawal, but impacts to groundwater
recharge could be affected and would require further examination in conjunction with specific project
development. Flood hazard and sediment management structure development, in construction
phases, could slightly alter recharge capacity of soils through compaction and alteration. Once
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developed, facilities could act as impervious surfaces and prevent recharge. In addition, stockpile, off‐
site storage, or other developed sediment storage facilities that include capping to prevent infiltration
could alter existing groundwater recharge regimes.
MITIGATION MEASURES

Groundwater baseline data were collected to provide Whatcom County an understanding of potential
groundwater quality issues associated with Swift Creek sediment. Groundwater sampling and analysis
should be continued on an annual basis as part of a Swift Creek groundwater monitoring program.
These data would provide information for analysis of potential impacts associated with implementation
of SCSMAP strategies.
UNAVOIDABLE ADVERSE IMPACTS

No significant unavoidable adverse impacts to groundwater quality or quantity are identified.

Nonproject No Action
No changes to existing groundwater quality or quantity would be expected in the absence of SCSMAP
adoption. Groundwater quality, as well as recharge would not change the baseline condition of
targeted sediment management as resources allow. In the absence of resources to manage Swift Creek
sediment, groundwater quantity and quality would remain unchanged in relation to Swift Creek
sediment.

Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

Impacts associated with proposed SCSMAP Phase 1 projects would be similar to those identified for
SCSMAP adoption. Some leaching of arsenic may occur, as occurs in the existing condition throughout
the region. Asbestos is not expected to impact groundwater associated with proposed development of
levees and sediment traps.
As described for SCSMAP adoption, impacts associated with groundwater recharge could be affected
by soil compaction or other soil and sediment manipulation associated with project development. Of
the proposed Phase 1 projects, the proposed sediment basins have the greatest potential to affect
groundwater recharge. Conceptual designs included in the SCSMAP Phase 1 Project Plan for the
sediment basins depict two sediment basins on the alluvial fan complex within the Goodwin Reach
(Figure 2‐10). The sediment basins are proposed to cover an area approximately 2,400 feet long and
1,200 feet wide, with Swift Creek routed into the basins for sediment load deposition and settling. In
the area of the proposed sediment basins, the regional aquifer is located at depths of approximately 15
and 50 feet beneath the ground surface.
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Upon initial sediment basin development, it is likely that Swift Creek would completely infiltrate into
the relatively permeable near surface sediments during most of the year, providing groundwater
recharge at levels approximating the existing condition. Over time, however, the deposition of fine‐
grained sediment for which the basins would be designed would seal off much of the infiltration area,
Swift Creek would continue to flow to the Sumas River in the absence of groundwater recharge, and an
increase in Swift Creek and Sumas River surface water volumes could result.
Until the basin floors are sealed with fine sediment, an increase in infiltration providing groundwater
recharge would occur. The basins, therefore, would establish, at least for a time, a concentrated area
for groundwater recharge, which could result in mounding of ground water levels. A substantial ground
water mound could affect the operation of the basins and impact slopes adjacent to and upgradient of
the Goodwin Reach in which the basins would be located. The size and extent of the groundwater
mound would depend specifically upon the volume and timing of water infiltrated; the size and
configuration of the basins; the infiltration capacity of the soils exposed at the bottom of the basins; the
depth to ground water beneath the basins; and the hydraulic conductivity and gradient of the aquifer
that underlies the alluvial fan. Localized groundwater mounding, at least in the absence of further
investigation, would not be considered to be significant.
MITIGATION MEASURES

Mitigation in the form of additional groundwater mounding analysis would be required in conjunction
with sediment basin final design.
Groundwater quality data collected with ongoing monitoring suggested as mitigation for SCSMAP
adoption should be included in potential groundwater impact analysis conducted in association with all
SCSMAP Phase I Project Plan proposed projects.
UNAVOIDABLE ADVERSE IMPACTS

No significant unavoidable adverse impacts to groundwater quality or quantity are identified.

Project-Level No Action
In the absence of implementation of projects identified for the SCSMAP first phase no impacts to
groundwater recharge would occur. In addition, mounding effects associated with sediment basin
development would be avoided until such time as a sediment basin design is forwarded, reviewed, and
implemented.
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3.1.5 PLANTS AND ANIMALS
This Section of the Draft EIS describes the plant and animal life in the Swift Creek watershed, along
with wetland occurrence. As with the surface water section of this Draft EIS, the Swift Creek watershed
is largely the focus of this analysis; habitat in both the Sumas River and in Breckenridge Creek are,
however, briefly described for reference. Data sources include a surface water and fish technical
analysis prepared in conjunction with development of this Draft EIS by Cedarock Consultants; a
technical report prepared for Whatcom County by Cascade Environmental Services (CES) in 1998; and
vegetation and wildlife data from Washington Department of Natural Resources (WDNR), Washington
Department of Fish and Wildlife (WDFW), and the Whatcom County CAO inventories.
EXISTING CONDITIONS

PLANTS
Vegetation of the Swift Creek watershed, like other watersheds originating on Sumas Mountain,
includes commercially harvestable timber along the steep upper watershed slopes and agricultural
crops in the lowlands. This discussion includes descriptions of the forested areas and the riparian
(stream‐side vegetation), as these are the plant communities important to SCSMAP analysis.

Swift Creek Watershed Forests
The western side of Sumas Mountain, including the Swift Creek area, was according to tree evidence
and reports, subject to forest fire in the late 1800’s that damaged most of the forest. Logging was
delayed in this area until the mid‐20th century. Early logging of the Swift Creek watershed was fairly
limited and focused on retrieving timber from small areas that were undamaged by the fire and where
regrowth was vigorous. Because of the serpentinite soils associated with the landslide, timber growth
tends to be stunted. Prior to logging on Sumas Mountain, the area was likely dominated by western
hemlock and western red cedar forests. Since logging, second and third growth Douglas‐fir‐dominated
forests have covered the slopes of Sumas Mountain; the deciduous forest component is dominated by
red alder (Whatcom County 1983).
Benda (1992) notes that the lower portion of the Swift Creek drainage was clearcut harvested after
1940. At the time of the Benda 1992 report, it was also noted that the Swift Creek landslide and the
area within its contributing groundwater zone had never been harvested. There has been some second
growth timber harvested within the Swift Creek watershed following the 1992 report, notably some
logging in the late 1990s at the outer margin of the overall Swift Creek watershed area. In 2006,
logging included some areas that do contribute to the lower landslide groundwater recharge area. The
2006 pre‐ and post‐harvest areas are shown on Figure 3‐14.
Forestlands extend through the Swift Creek Canyon Reach and Goodwin Reach. These forests are
managed forest lands under the control of Great Western Lumber. Forestland adjacent to the Goodwin
and Canyon reaches has been logged in the past but is returning to a well vegetated native forest. A
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Figure 3‐14. 2006 Forest Harvests in the Swift Creek Watershed.
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patch of moderate aged coniferous forest located just upstream of Goodwin Road is relatively close to
the channel for approximately 3,000 feet.
The North Fork of Swift Creek is a relatively well‐vegetated conifer‐dominated watershed with
coniferous/deciduous mixed forested areas with dense understory closer to the creek channel. The
Washington Natural Heritage Program (WNHP) has identified tall bugbane (Cimicifuga elata) in the
upper North Fork Swift Creek area as a state sensitive species. This species also has federal status as a
Species of Concern, meaning that the species appears to be in jeopardy but there is insufficient
information to support a listing of endangered.

Swift Creek Riparian Vegetation
Overall, the riparian areas adjacent to the Swift Creek main channel in the upper watershed and the
channel through the Canyon Reach consist of relatively young to non‐existent vegetation set well back
from the active channel. In the Goodwin Reach, frequent disturbance, both natural (flooding and soil
chemistry) and manmade (gravel mining) have precluded revegetation. Flooding and sediment
deposition have overwidened the active channel such that much of the forest vegetation is set back 10
to 100 feet from the active portion of the creek. While this vegetative setback limits functionality of the
riparian area, the Goodwin Reach has the highest riparian value of the lower watershed. The Oat Coles
Reach was long ago cleared of most riparian vegetation and converted to cropland. The stockpile
levees now found along both sides of the creek between Oat Coles Road and Goodwin Road (refer to
Figures 3‐6) eliminated all riparian vegetation from this area. A patch of natural vegetation is found
along both banks of Swift Creek downstream (west) of Oat Coles Road for a distance of between 400
and 1,000 feet. The vegetation is set back from the immediate channel between 50 and 100 feet along
parts of the south side due to recent grading.
In the North Fork of Swift Creek, good riparian buffers adjacent to the creek channel provide shade,
bank stability, and nutrients to aquatic species.

Sumas River Riparian Vegetation
Birches, willows, and cottonwoods grow sparsely along the banks of the Sumas River. Agricultural and
residential land uses abut many shoreline areas, rendering riparian vegetation conditions generally
poor. Tansy ragwort, reed canarygrass, and purple loosestrife, all invasive species, have been
documented along the Sumas River. Riparian areas, where they exist, include 25‐foot wide buffer of
shrubs and/or emergent plants (including invasive species). Mixed forested areas occur sporadically
along the banks in the area north of Deeter Road and west of North Pass Road. There are also forested
riparian areas immediately north of the confluence of Breckenridge Creek with the Sumas River and
immediately east of the city of Sumas.

Breckenridge Creek Riparian Vegetation
The lower portion of Breckenridge Creek (near its confluence with the Sumas River) is mostly forested,
with dense stands of hardwoods being the dominant cover, as a result of stream restoration efforts.
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Riparian cover is mature and provides shade, nutrients, and woody debris to the stream. As with the
Sumas River, agriculture encroaches directly on stream banks. The upper Breckenridge Creek
watershed is forested.

Animals and Wetlands
Wildlife distribution and occurrence included in this analysis is based on data from the WDFW Priority
Habitats and Species (PHS) database and the Whatcom County CAO. Federally‐listed species are not
known to occur in the Swift Creek or Sumas River areas. Wetlands are as mapped in the Whatcom
County CAO. Wildlife and wetlands for Swift Creek, the Sumas River, and Breckenridge Creek are
shown on Figure 3‐15.
The U.S. Fish and Wildlife Service’s National Wetlands Inventory (NWI) provides information on the
characteristics, extent, and status of wetlands through its classification system. The Sumas River basin
is known to contain a high percentage of emergent and scrub‐shrub type wetlands, with some mapped
perennial riverine wetlands.


Emergent wetlands are characterized by non‐woody, water‐loving (hydrophytic) perennial plants
that are present for most of the growing season in most years (Cowardin et al. 1979).



Scrub‐shrub wetlands are dominated by woody vegetation less than 20 feet tall, including true
shrubs, young trees, and trees or shrubs that are small or stunted because of environmental
conditions.

These wetlands provide excellent wildlife habitat and protect water quality/quantity (WDFW 2012). In
addition to these wetland types, peat deposits occur beneath the Swift Creek alluvial fan (J. Lee,
Personal Communication 2012) and likely occur elsewhere along the Sumas River.
While the mature forested areas of the upper Swift Creek watershed and the forested portions of the
Canyon Reach and the Goodwin Reach are home to a diverse assemblage of mammals, reptiles, and
birds, the lower Swift Creek watershed provides little habitat to support wildlife presence. Wetlands
are mapped in the Canyon Reach and the Oat Coles Reach as shown on Figure 3‐15. While the mapped
wetlands could provide habitat for small mammals, reptiles, and birds, many mapped wetlands are
farmed pastures or farmed wet meadows that do not support a diverse assemblage of species as a
result agricultural activities.
The confluence of Swift Creek with the Sumas River and the area immediately south along the Sumas
River is state‐listed great blue heron habitat. Great blue herons are known to feed in the area of the
Swift Creek/Sumas River confluence year‐round. Priority Bald Eagle breeding areas are mapped on the
Sumas River near North Pass Road.
State‐listed priority species and habitat for Breckenridge Creek includes Bald Eagle communal roost
areas and both WDFW and Whatcom County show that cavity‐nesting ducks inhabit the forested ravine
near the South Pass Road crossing. Two species of ducks, wood ducks and hooded mergansers, nest in
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Figure 3‐15. Wetlands, Rare Plants, and Wildlife
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tree cavities. The riparian area includes large conifer snags, likely containing natural cavities or cavities
excavated by woodpeckers, which are favorite nesting places for these ducks.

Fish and Fish Habitat
Swift Creek
SOUTH FORK AND LOWER WATERSHED

The South Fork of Swift Creek adjacent to the landslide and the lower watershed reaches contain very
little fish habitat and generally includes not fish life, although periodic short‐term use could occur. The
lack of riparian habitat coupled with chronic extreme turbidity during the winter, very low to absent
surface flows during the summer, and the lack of channel features, provide little rearing or spawning
habitat for fish.
A number of partial fish migration barriers are present in Swift Creek. Partial barriers are those that are
temporary or not absolute in magnitude for all potentially present species. The absence of flow
downstream of Goodwin Road during the late summer, and the extremely high turbidity and suspended
sediment levels in the main Swift Creek channel during the winter and spring are partial fish migration
barriers. Beaver dams located in the North Fork Swift Creek may present partial barriers to some
species. Absolute fish migration barriers are located at RM 3.0 in the Canyon Reach. These barriers are
waterfalls formed by large boulders wedged into the narrow canyon; the waterfalls are vertical 5 to 10‐
foot drops in grade.
Pools within Swift Creek and the South Fork Swift Creek are few in number, relatively small, and short‐
lived due to frequent large pulses of sediment. A shortage of large woody debris also contributes to low
pool frequencies. Pools that develop are typically associated with logs or root wads. Very little cover is
present and water depths are too shallow as a result of the extremely high sediment loads. The
extreme sediment loads have buried any historic off‐channel habitat within the Goodwin and Canyon
Reaches. Dredging and dikes have eliminated off‐channel habitat within the Oat Coles Reach.
NORTH FORK

The North Fork of Swift Creek is in relatively good condition with little evidence of recent disturbance.
Riparian habit provides shade, nutrients, and woody debris recruitment potential. Pool frequency and
condition are good, sediment supply appears to balance transport capacity, woody debris is common,
and there are numerous small off‐channel pools. Based on comparisons with historic in‐stream
observations, habitat is relatively stable. Reportedly, beaver dams occur in the upper valley, providing
opportunity for rearing and winter refuge.
The North Fork contains a documented cutthroat trout population (CES 1998). While the population is
currently completely or partially isolated due to migration barriers, this has only been true since the
1940 Swift Creek landslide reactivated. Because it is likely that the population was able to migrate to
and from the Sumas River prior to the 1940’s, the existing population is unlikely to be genetically
distinct from other regional populations.
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Sumas River
Riparian buffers are relatively sparse and woody debris frequency is low. The lack of woody debris
perpetuates low pool frequency. The low gradient of the Sumas River results in a high proportion of
fine material in the channel substrate. This condition is exacerbated by the high Swift Creek sediment
volumes. Parametrix and Adolfson (2006) note that riverbanks are generally stable.
There are no permanent fish migration barriers located on the Sumas River downstream of Swift Creek.
Anadromous fish, originating in the Fraser River system, have been observed upstream beyond the City
of Nooksack. The Barrowtown Pump Station located in Canada near the downstream end of the Sumas
River may on occasion hinder upstream migration but is not a significant obstacle. Water flow in the
Sumas River is controlled by gravity drain floodgates and used for irrigation in the Sumas Valley.
Irrigation water has historically been stored in the Sumas River from May 24 through to September 15
by closing the floodgates. The floodgates are then opened by September 15 each year to allow
upstream passage of migrating salmon into the Sumas River and its tributaries (IRC 1994).
Fish use of the Sumas River was documented by Nooksack Natural Resources in 2005 and WDFW’s
Priority Habitats and Species database as follows:


Chinook Salmon: Small numbers of late Chinook salmon have occasionally been observed in the
Sumas River drainage and are believed to use the Sumas River upstream to approximately Kinney
Creek north of Linsday Road. The historic range of Chinook salmon is presumed to include most of
the Sumas River and Breckenridge Creek. While historically indigenous, the original late Chinook
population is now considered extinct and existing late‐timed Chinook are considered non‐native
and of primarily Green River hatchery‐based origin.



Bull Trout: Migratory bull trout have been observed foraging within the lower Sumas River and in
tributaries within British Columbia, but distribution and extent of use of these systems is not well
known. Experts believe that it is unlikely that bull trout spawning or rearing occurs in the Sumas
River or its tributaries given the relatively low elevation of this drainage and general unsuitability of
habitat but foraging is likely to occur.



Coho Salmon: Coho salmon are the mostly widely distributed anadromous salmonids in the Sumas
River system. Presumed and historic ranges extend throughout the mainstem and well into all the
large and medium sized tributaries, with the exception of Swift Creek. Historic use of Swift Creek
by Coho has, however, been documented (Whatcom County 1983).



Chum Salmon: Fall chum salmon are fairly widely distributed in the Sumas River and some of the
larger tributaries but not beyond Breckenridge Creek.



Steelhead: Winter steelhead trout have been documented in the Sumas River and most of the
tributaries up to Swift Creek.
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Sockeye Salmon: Sockeye are neither typically nor historically found in the Sumas River beyond
Johnson Creek near the City of Sumas.



Cutthroat Trout: Anadromous and resident cutthroat trout are presumed to be found throughout
all suitable habitats in the Sumas River watershed.

Breckenridge Creek
The lower portion of Breckenridge Creek lies on the outwash plain of the Sumas River and has a
gradient less than 0.1 percent. The creek meanders down a relatively well vegetated channel with good
riparian cover and debris input characteristics (Whatcom County 2006). Pools and other low gradient
habitat favored by Coho and resident trout are abundant in the creek’s main channel and several minor
tributaries. Substrates are dominated by finer materials which reduce spawning habitat quality on the
outwash plain. The section of channel upstream of the outwash plain has gradients approaching two
percent with better spawning habitat conditions.
Breckenridge Creek contains a year‐round population of resident cutthroat trout and is known to be
utilized by several species of anadromous salmonids. Coho salmon spawn in Breckenridge Creek and
juveniles are found rearing in the lower portion and accessible tributaries all year (Nooksack Natural
Resources et al. 2005, Whatcom County 2006). Chum salmon have also been observed spawning in the
lower creek. Chinook salmon and steelhead trout have been observed nearby in the Sumas River and
are presumed to utilize Breckenridge Creek on occasion for rearing and foraging. Spawning by either of
these species has not been observed.
The tributary to Breckenridge Creek, the flow of which originates on the Swift Creek alluvial fan, is
known to be rearing area for juvenile coho salmon.

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Active and passive management strategies proposed for eventual implementation in the SCSMAP
would impacts plants, animals and wetlands resources. Strategies included in the SCSMAP would not
generate impacts to these resources in themselves, but watershed disturbances, channel alterations,
ecological interactions and baseflow / inflow effects related impacts could occur with future strategy
implementation and are examined here.
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FLOOD HAZARD MANAGEMENT

Active and passive SCSMAP strategies for flood hazard management include bank armoring, levee
development, infrastructure revision, flood hazard management planning and hazard identification,
and floodplain acquisition.
Bank armoring and infrastructure revisions would require removal of vegetation resulting in localized
short‐term impacts to terrestrial habitat, bank manipulation causing localized short‐term impacts to in‐
stream sediment levels which could impact fish habitat, and minor impacts to wetlands in the form of
vegetation disturbance and soil compaction from construction operations. Short‐term minimal
impacts to terrestrial wildlife from increased human activity, traffic, noise, soil disturbance, and
vegetation removal may occur but would be limited. Due to the limited extent and poor quality of the
existing aquatic environment, impact to fish habitat would be minimal to none.
Development of a Flood Hazard Management Plan (FHMP) would support proper prioritization and
implementation of other strategies; however, there is no way to evaluate the overall impact until the
plan is developed.
Setback levees are designed to provide area, adjacent to Swift Creek, to accommodate overbank flow
and to encourage sediment deposition. Little riparian vegetation or overstory exists in proposed areas
of setback levee construction. Land clearing for these structures would therefore result in only minor
forest or riparian vegetation loss but would be dependent upon final site design. Setback levees would
not have an appreciable long‐term effect on animals or animal habitat. Long‐term impacts to wetlands
could occur from levee construction and overbank sediments being deposited in wetland areas.
However, to fully assess wetland impacts, current wetland delineations and final levee designs are
needed.
The South Pass Road infrastructure revision contemplated as a SCSMAP strategy could include
eliminating the connecting culvert that passes the alluvial fan‐fed Breckenridge tributary from south to
north, thus removing much of the contributing watershed for the tributary, as well as access to
potential habitat in this area.
Floodplain acquisition could have positive benefits to plants, animals and wetland resources. Reducing
active land use may support habitat protection or rehabilitation. Removal of structures and a reduction
in human activity may allow for additional wildlife habitat and usage.
SEDIMENT MANAGEMENT

Active and passive management strategies for sediment management include in‐stream sediment
traps, sediment basins, sediment stockpiling, safe sediment disposal, re‐routing the North Fork of Swift
Creek, channel monitoring, and sediment storage monitoring.
Sediment traps and sediment removal have a direct effect on stream morphology and the stream’s
ability to transport and process sediments. Positive effects on water quality (refer to Section 3.1.3)
could improve aquatic habitat and encourage fish use. However, the use of equipment associated with
construction of sediment traps and sediment extraction activities could result in localized, short‐term
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petroleum (e.g., motor oil, hydraulic fluid) contamination of surface waters if equipment leaks or an
accidental spill were to occur.
Sediment stockpiling and safe sediment disposal are a necessary activity to support sediment traps and
sediment removal and would also support water quality enhancement efforts. Sediment stockpiling
would, however, require surface area which could reduce vegetation, animal habitat and wetland areas.
Construction of the proposed sediment basins would remove a significant forested area and associated
habitat.
Rerouting of the North Fork Swift Creek to Breckenridge Creek would reduce flow to the mainstem of
Swift Creek by approximately half. Due to the existing lack of fish habitat in Swift Creek the impact of
this change is expected to be minimal (Cedarock Consultants, 2013). Rerouting of the North Fork Swift
Creek would require further analysis to quantify impacts associated with water quantity on fish
passage; the reroute could result in long term impacts to wetlands and riparian plant communities in
both Swift and Breckenridge Creeks, as well as along the rerouted corridor.
Channel monitoring and sediment storage monitoring are not anticipated to impact plants, animals or
wetlands.
MAINTENANCE AND REPAIR

Maintenance and repair includes an annual maintenance program, channel conveyance (dredging), and
large‐scale maintenance and repair.
Maintenance and repair management strategies may, in the long‐term improve fish access as channel
aggradation is controlled. Impacts to plants and wetlands are unlikely unless new channel access is
needed or if bridges are removed and replaced with larger structures. Short‐term localized impacts due
to construction and accidental leakage from equipment are possible.
LANDSLIDE STABILIZATION

Landslide stabilization includes surface drainage, landslide toe stabilization, and landslide movement
monitoring.
Any action to stabilize the landslide and reduce the sediment transport to Swift Creek would benefit
plants, animals and wetlands through a variety of mechanisms. Short‐term, localized impact to plants,
animals, and wetlands may occur from construction of structures to support the landslide stabilization
strategy.
EDUCATION, WARNING, EMERGENCY RESPONSE

No impacts to plants, animals or wetlands would occur.
MITIGATION MEASURES

Increased runoff due to active management strategies should be managed to avoid contaminant
mobilization and transport. Planning and implementation of measures to control and contain
stormwater using BMPs and structural controls should be used to minimize impacts.
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BMPs should be developed and used during all construction activities to avoid release of petroleum
products or other potential contaminants. Permitting requirements for dredging or other maintenance
work within the Swift Creek channel should be strictly adhered to.
While culvert removal as part of setback levee development on the right bank in the Oat Coles Reach
would prevent contaminated Swift Creek flood overflow out of the Breckenridge system, further
analysis should be completed to identify the importance of this tributary to juvenile coho salmon, and
quantify effects of the action. Appropriate mitigation should be identified if necessary.
Whatcom County should work with the Department of Natural Resources and other appropriate
agencies to avoid issuance of future logging permits for the contributing drainage area to the Swift
Creek landslide.
UNAVOIDABLE ADVERSE IMPACTS

Loss of terrestrial vegetation and habitat, and increased surface water runoff due to riparian vegetation
and forest removal would be unavoidable with SCSMAP implementation.

Nonproject No Action
Impacts to plants, animals and wetlands under the no action alternative would result in continued
occurrence at existing levels. The severity of impacts to fish habitat and fish resources could worsen as
unchecked sediment continue to move within Swift Creek reducing habitat potential and causing more
flooding to occur. If flooding were to increase in frequency or area, wetland hydrology could be affected
by additional inundation; vegetation and associated wildlife impact could be affected by the additional
deposition of sediment.

Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

Phase 1 projects as proposed in the SCSMAP would generate impacts to plants, animals and wetlands.
Impacts from watershed disturbances, channel alterations, ecological interactions and baseflow / inflow
effects are examined. The five Phase 1 projects (inclusive of the alternate project) include four major
elements; setback levees, debris flow / debris deflector levees, in‐stream sediment traps and sediment
basins. The implementation, construction and maintenance impacts of these elements are discussed
below.
CONSTRUCTION AND MAINTENANCE IMPACTS COMMON TO ALL ELEMENTS

Land clearing would result in forest loss and reduction in woody debris recruitment and riparian
vegetation loss; however, these impacts would be localized to Swift Creek and limited in impact due to
the highly degraded nature of Swift Creek.
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Wetlands or their buffers could be impacted by construction. Fill or changes to hydrology could change
plant communities or animal use associated with wetlands. A detailed analysis of the current functions
and values of wetlands would be required to fully assess the impacts. However, impacts to water
storage and filtering, food sources and reductions in wetland dependent species could occur.
Increased noise and activity during construction could disrupt animal activities; including feeding,
resting, breeding (depending on timing) or migration. These impacts would be short‐term.
Impacts to wetlands or soils due to accidental spills of petroleum products such as diesel fuel or
lubricants could occur. These spills would be handled using procedures outlined in a spill prevention
plan.
LEVEES

Levees proposed for the South Pass and Goodwin reaches are proposed for construction in areas with
little or no riparian vegetation; impacts to plants and animals would likely be minimal. Construction of
levees may have impacts on wetlands and their buffers. Farmed wetlands are known to occur in a
portion of the area proposed for the South Pass setback levee. Further analysis and site delineation
would be required in conjunction with final site design. Construction of the South Pass Setback Levee is
not expected to directly affect the Breckenridge tributary channel that originates on the Swift Creek
alluvial fan, but it could eliminate wetlands feeding the channel, decreasing the drainage area, and
possibly some areas used for juvenile coho rearing. The potential for this to occur should be examined
in more detail during the final design phase and appropriate mitigation identified if necessary.
Proposed setback/debris levees in the Upper Goodwin reach would impact some riparian vegetation,
but are proposed within upland areas; preliminary analysis reveals no potential wetland impacts. Since
the levee is proposed for construction on the north side of the creek, loss of vegetation will not lead to
decreased shading of the creek. Loss of conifer vegetation within the watershed, if experienced, could
impact woody debris contribution to Swift Creek; this impact, however, is expected to be minimal.
SEDIMENT TRAPS

Construction of the proposed sediment basins would have the greatest impact to plant and animal
resources due to the amount of land clearing required for these structures. Further analysis would be
required once design and siting information is available to fully understand impacts. Impacts to animal
species utilizing forest areas where sediment basins are proposed would be impacted. Animals may
either be displaced to adjoining habitat, assuming suitable habitat occurs and is unoccupied, or may
perish. Loss of food, nesting, roosting and other resources could also occur. Travel or migration routes
may be disrupted.
In‐stream sediment traps would reduce sediment transport within Swift Creek and result in beneficial
effects to plant and animal resources within the Sumas River watershed. Reduction of fine sediment
delivery to the Sumas River would benefit water quality and fish populations within the river. Sediment
reduction within the Sumas River may also benefit plant and wetland resources as flooding impacts
may be reduced.
3‐75

Swift Creek Sediment Management Action Plan (SCSMAP) Draft EIS

2013

Reduction in sediment transport and channel aggradations may, over the long‐term, improve fish
habitat. Existing fish habitat within Swift Creek is heavily impaired by landslide impacts and fish use is
extremely limited due to water quality and sufficient flow to allow access.
MITIGATING MEASURES

Identification of key animal habitats and wetland areas would be required in conjunction with final
project designs to minimize impacts to plants, animals and wetlands. BMP implementation during
construction would also minimize short‐term impacts to habitat. Planning and implementation of
measures to control and contain stormwater using BMPs and structural controls should be used to
minimize impacts.
Construction of the South Pass Setback Levee and modifications to South Pass Road may adversely
affect the Breckenridge tributary channel or contributing wetlands feeding the channel. Further
analysis should be completed to identify the importance of the alluvial fan‐fed Breckenridge Creek
tributary to juvenile coho salmon, and quantify the effects of any actions on flow rates. Appropriate
mitigation should be identified with final South Pass Levee and road modification designs.
UNAVOIDABLE ADVERSE IMPACTS

Loss of terrestrial vegetation and habitat, increased surface water run‐off associated with Goodwin
Reach forest removal, and water quality impacts due to riparian vegetation and forest removal would
be unavoidable with SCSMAP Phase 1 project development.
No significant adverse effects to fisheries resources or fish habitat, however, would be likely to occur
with development of SCSMAP Phase 1 projects, as preliminarily designed (Cedarock, 2013).

Project-Level No Action
If the SCSMAP Phase 1 plan is not implemented sediment transport within Swift Creek and into the
Sumas River would continue to occur unabated. Impacts to conventional water quality parameters and
increases in surface water contaminants could occur which would impact aquatic habitats and species.
Continued aggradation of Swift Creek could be expected as the stored sediment within the upper
watershed moves through the system. This condition would likely increase the risk of flood, impacting
both terrestrial vegetation and wetland systems.
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ELEMENTS OF THE BUILT ENVIRONMENT

3.2.1 ENVIRONMENTAL HEALTH
This section describes the existing conditions of the Swift Creek and Sumas River areas in relation to the
presence or potential presence of the environmental contaminants asbestos and asbestos‐associated
metals. A Health Impact Assessment (HIA) was conducted in conjunction with development of this Draft
EIS; the HIA is the primary data source for this environmental health analysis and is included in this Draft
EIS as Appendix B.
EXISTING CONDITIONS

As described in Section 3.1.1, the Swift Creek geological setting includes sepentinite that contains
chrysotile asbestos with a crystalline structure that, when exposed to environmental elements, releases
metals (manganese, nickel, cobalt, chromium).

Description of Contaminants
ASBESTOS

Asbestos fibers in outdoor soil, indoor dust, or other source materials typically are not inherently
hazardous, unless the asbestos is released from the source material into air where it can be inhaled.
Breathing asbestos fibers can lead to adverse health effects, including diseases of the lungs. Diseases
that are linked to airborne asbestos exposure most frequently include asbestosis, pleural changes, lung
cancer and mesothelioma (EPA 2011).
The primary routes of potential human exposure to asbestos are inhalation and ingestion. Dermal
absorption of asbestos is less likely to occur in this setting, but dermal contact may lead to secondary
ingestion or inhalation of dust (National Toxicity Program, 2011). Asbestos in Swift Creek sediment is
deposited within Swift Creek, itself, and the Sumas River and remains in the stream sediments; is carried
in the streamwater; and is deposited on the Swift Creek alluvial fan and Sumas River floodplain during
flood events. Potential human exposure routes for Swift Creek‐source asbestos include:


Air as sediments dry and become entrained



Surface water as sediments are carried downstream



Groundwater where it contacts Swift Creek sediment



Sediment and soil in depositional areas.

Federal regulation 29 CFR 1910.1001(c)(1) identifies permissible exposure limits (PEL), for employees in
the workplace. This regulation includes an airborne concentration of less than 0.1 fibers per cubic
centimeter (f/cc) of air as an eight‐hour time‐weighted average (TWA) and 1.0 f/cc of air averaged over
a sampling period of thirty minutes. The Washington State Administrative Code (WAC 296‐62‐07705)
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identifies the permissible exposure limit (PEL) of asbestos, for employees in the workplace, as 1.0 f/cc
averaged over a sampling period of thirty minutes. Other than these worker safety standards, no PEL
or other exposure standard for asbestos in air in the natural environment has been established.
Asbestos is listed in the EPA National Primary Drinking Water Regulations. The regulations indicate
that no reliable data are available on the acute toxic effects from short term exposure to ingesting
asbestos, and that asbestos has the potential to cause cancer of the lung and other internal organs from
a lifetime exposure at levels above the MCL. Asbestos is not affected by photolytic processes and is
considered to be non‐biodegradable by aquatic organisms. Asbestos does not tend to adsorb to solids
normally found in natural water system, but some metals and organic compounds have an affinity for
asbestos minerals.
An MCL for asbestos in drinking water has been established, but there is currently no MCL for non‐
potable surface water. Air and water regulations are included in Table 3 of Appendix B to this Draft EIS.
METALS

Metals are released from the serpentenite matrix under certain pH conditions (refer to Section 3.1.1) at
rates high enough to cause metal toxicity. Exposure to some of the metals known to occur in the Swift
Creek and Sumas River areas can result in acute or chronic health issues. Studies have indicated that
some exposure to certain metals is linked to cancer in humans (US National Cancer Institute, 1997).
The typical primary route of exposure for metals is ingestion, most often through drinking water.
Metals can build up in biological systems and become harmful and, in humans, can result in
cardiovascular disease, can contribute to immunological disorders, and have been found to have
disrupting effects on the reproductive and endocrine systems.
Metals found in Swift Creek sediment, with the exception of cobalt, are listed in the EPA National
Primary Drinking Water Regulations, as the primary route for exposure to these asbestos‐related
metals is through ingestion.


The National Primary Drinking Water Regulations prescribe an MCLG of 0.1 mg/L; and an MCL of
0.1 mg/L for chromium. Acute exposure to chromium, above the MCL, can cause skin irritation or
ulceration. Chronic exposures can cause damage to the liver, kidney circulatory and nerve tissues,
and dermatitis. There is no evidence that chromium in drinking water has the potential to cause
cancer from lifetime exposures in drinking water.



The National Primary Drinking Water Regulations prescribe an MCLG of 0.1 mg/L; and an MCL of
0.1 mg/L for nickel. EPA has not found nickel to potentially cause health effects from acute
exposure at levels above the MCL. Chronic exposures can cause decreased body weight, heart and
liver damage, and dermatitis. There is no evidence that nickel in drinking water has the potential to
cause cancer from lifetime exposures in drinking water.



The secondary standard for manganese is an MCL of 50 μg/L. EPA has not found manganese to
potentially cause health effects from acute exposure at levels above the MCL. Chronic exposures
can cause decreased body weight, heart and liver damage, and dermatitis. There is no evidence
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that manganese in drinking water has the potential to cause cancer from lifetime exposures in
drinking water.

Exposure to Swift Creek-Source Contaminants
Studies have been conducted of air, surface water, groundwater, and sediment in the Swift Creek and
Sumas River areas to determine concentration and extent of contaminants. These studies are listed in
Table 2 of Appendix B to this Draft EIS. Results of studies and data collection activities associated with
asbestos and metals are included in this Draft EIS as follows:





Sediment results for asbestos and metals are included and discussed in Section 3.1.1
Air results for asbestos are included in Section 3.1.2
Surface water results for asbestos and metals are included in Section 3.1.3
Groundwater results for asbestos and metals are included in Section 3.1.4.

Primary exposure routes for Swift Creek‐source contaminants include asbestos in air and asbestos and
metals in sediments, surface water, and groundwater. Table 3‐10 describes these potential exposure
routes in relation to those who could potential be affected by exposure.
TABLE 3‐10. POTENTIAL EXPOSURE PATHWAYS BY AFFECTED POPULATION.
Area Residents
Groundwater
Drinking
Dermal contact

Downstream Surface
Water Users

Downgradient
Groundwater Users*

X

X

X

X

Transient Site
Users

Inhalation
X
X
Soil/Sediments
Ingestion
X
X
X
Dermal contact
X
X
X
Inhalation
X
X
X
Surface Water
Ingestion
X
X
X
Dermal contact
X
X
X
* Note that groundwater analyses have shown that asbestos does not travel in groundwater independent of Swift Creek‐
source sediment. Groundwater that contains asbestos would have to have direct contact with sediment. Refer to Section
3.1.4.

Analysis‐based conclusions for the potential contaminant exposure pathways of air, surface water,
groundwater, and sediment are as follows:
AIR

Swift Creek sediments are of concern to air quality because of the potential for human exposure to
asbestos, a known cause of human health afflictions. In some cases, when significant exposure to
asbestos has occurred in the workplace, the fibers can damage the lungs or membranes that cover the
lungs. When this happens it may cause the development of asbestos‐related disease. As opposed to
workplace air quality, potential human health issues related to exposure to respirable dusts from
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natural in‐place asbestos deposits are not well documented; medical consensus, however, is that
exposure to asbsestos, regardless of source, results in the same risks to health.
As shown in Table 3‐10, the primary route of asbestos entry into the body is inhalation of air or dust that
contains asbestos fibers, ingestion and dermal exposure (asbestos fibers may lodge in the skin).
Exposure to asbestos in the areas of Swift Creek and the Sumas River is most likely to occur when
asbestos fibers get into the air and are breathed into the lungs. Based on stationary and activity‐based
sample results from referenced Swift Creek and Sumas River studies, elevated levels of asbestos can
and do occur in the breathing zone at locations near site activity where sediments are disturbed;
activities such as walking upon or digging sediment piles cause asbestos fibers to become airborne.
The magnitude and duration of asbestos exposure required for manifestation of lung‐related disorders
is highly variable. The following have been implemented in the Swift Creek and Sumas River areas to
reduce potential human health impact from asbestos:


In response to results from the 2006 health consultation, WCHD and WDOH jointly issued a health
advisory regarding Swift Creek asbestos. In July 2008, the WCHD and the WDOH updated their
health advisory to include the northern part of the Sumas River. The health advisories recommend
minimizing exposure to Swift Creek sediment and that residents should avoid potential inhalation
of asbestos fibers.



In response to the Washington L&I consultation, Whatcom County adopted a Public Works
Asbestos Policy (PWAP) to mitigate risks associated with projects involving Swift Creek sediment.
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 personal
protective equipment (PPE), and procedures for decontamination of personnel and equipment.
SURFACE WATER

Human health issues may result from exposure to asbestos and metals in Swift Creek or the Sumas
River. Exposure to these surface water contaminants could potentially occur through incidental
ingestion for both asbestos and metals and also through dermal contact for metals by persons on or
near contaminated surface waters (refer to Table 3‐10). Exposure to asbestos in surface waters is most
likely to occur when asbestos fibers are suspended in the water column and then surface waters are
ingested.
Based on sample results from EPA, USGS, and other referenced studies, elevated levels of asbestos and
metals occur in Swift Creek and the Sumas River. The scope and extent of contaminants is not
completely understood; however, studies indicate that concentrations have been greater than
background levels, and in some case greater than acceptable surface water quality concentrations
established to protect human health and the environment.
GROUNDWATER

Exposure to contaminants in groundwater was assumed to potentially occur through consumption as a
drinking water source, dermal contact with groundwater during bathing, and inhalation of compounds
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from groundwater during water use. Contaminants of concerns in groundwater are most likely to cause
chronic health effects (effects that occur long after repeated exposure to small amounts of a chemical).
Asbestos fibers are not water soluble and do not move through groundwater to any appreciable extent
due to filtering by stratum in both the saturated and unsaturated zones (Gronow 1985, AESI 2012).
Metals are, however, somewhat soluble and can move through the saturated zone. Metals of primary
concern for area groundwater are those occurring above the National Primary Drinking Water
regulation MCL. Potential health impacts include acute and chronic exposure to chromium, and chronic
exposure to nickel and manganese.
Limited sampling of area wells has occurred; sample results show that, although background levels of
aluminum, arsenic, and iron exceed standards for some sampled wells, of the metals of concern, only
manganese was found in concentrations greater than federal MCLs or Washington State drinking water
limits (refer to Table 9 of Appendix B to this Draft EIS). Groundwater sampling results do support
referenced studies, however, that asbestos fibers do not travel in groundwater.
SEDIMENT

As described in Section 3.1.1, Swift Creek‐source sediment sampled in Swift Creek and the Sumas River
contains varying concentrations of asbestos and metals in any given sample. Sediment quickly dries,
resulting in the potential for increased asbestos inhalation exposure.
Metals content of Swift Creek‐source sediment has been studied because of the influence of asbestos‐
containing sediment on water quality and potential routes of water‐based exposure.

Health Impact Assessment
The HIA that was developed in association with this Draft EIS (attached as Appendix B), provided
significance ratings for health impacts related to the primary exposure pathways of air and surface
water. As described above, groundwater sampling results show that asbestos does not travel
independent of Swift Creek sediment through the groundwater column, metals above state and federal
MCLs are found in background wells as well as Swift Creek watershed wells, and the primary concerns
for asbestos and metals in sediment are related to potential contamination of air and surface water.
The HIA, therefore, examined air and surface water as primary contaminant pathways for potential
health impact.
AIR

The potential significance of health impact for air was derived from results of EPA (2006, 2010) activity‐
based sampling (refer to Section 3.1.2 of this Draft EIS) and emulated activities chosen for analysis by
EPA. Ratings of low, medium, and high are derived from the likelihood of exposure coupled with the
potential magnitude of exposure. Health impact ratings for air are included in Table 3‐11 and health
impact ratings for surface water are included in Table 3‐12. Air exposure impact ratings are based on
potential maximum exposure conditions. The set of conditions that would result in maximum exposure
to asbestos in Swift Creek and Sumas River sediments can be determined by focusing on the processes
that take place at the interface between the environment encompassing the contaminant of concern
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and the potential human receptor. These exposure conditions can include many sub‐factors and
variability but likely include:
•

•
•

A high availability of relatively small (able
to be carried by wind and inhaled)
exposed fibers
Low‐moisture content sediment
A high degree of sustained sediment
disturbance

•

•

Intense, steady wind flow moving across flat
topography with no inhibiting structures Low
humidity and high temperature conditions
A human receptor facing the oncoming asbestos
carrying winds who is engaged in a high level of
activity in a stationary position.

TABLE 3‐11. HEALTH IMPACT RATING FOR AIR EXPOSURE PATHWAYS FROM SWIFT CREEK SEDIMENT.
Activity

Population

Probable
Exposure Route

Health Impact Rating (Likelihood x Magnitude
Significance)
Likelihood

Agricultural – Manual
Sediment Manipulation

Area Residents,
Agricultural
Workers

Agricultural – Field Work

Area Residents,
Agricultural
Workers

Automotive Travel

Area Residents,
Transient Users

Home Activities –
mowing, raking

Inhalation

Magnitude

=

Significance

Medium

High

High

High

Medium

High

Inhalation

Low

Low

Low

Area Residents

Inhalation

Medium

Medium

Medium

Recreation ‐ fishing,
hunting hiking

Area Residents,
Transient Users

Inhalation

Medium

Low

Low

Site Work – Equipment‐
Based

Site Workers,
Agricultural
Workers

Inhalation

Low

Medium

Low

Use of Sediments for Fill

Area Residents

Inhalation

Low

High

Medium

Walking, Biking,
Exercising

Area Residents,
Transient Users

Inhalation

Medium

Medium

Medium

SURFACE WATER

Maximum surface water exposure conditions that could impact human health include a high
concentration and distribution of contaminants, receptors ingesting surface waters, high surface flow
rates supporting contaminant suspension and distribution, few flow‐altering structures in the creek or
river bed, and human activities that promote direct, prolonged contact with surface waters.
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3‐12. HEALTH IMPACT RATING FOR SURFACE WATER EXPOSURE PATHWAYS FROM SWIFT CREEK SEDIMENT.
Activity

Population

Probable
Exposure Route

Health Impact Rating (Likelihood x Magnitude
= Significance)
Likelihood

Agricultural

Area Residents

Downstream
Irrigation

Surface Water
Users

Recreation (Fishing,
wading, biking, horse
riding)

Area Residents,
Transient Users,
Surface Water
Users

Site Work

Site Workers

Ingestion Dermal
Inhalation
Ingestion Dermal

Ingestion Dermal

Magnitude

Significance

Low

Low

Low

High

Medium

High

Medium

Medium

Medium

Low

Low

Low

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Active and passive management strategies proposed for eventual implementation in the SCSMAP could
affect environmental health. Strategies included in the SCSMAP would not generate impacts in
themselves, but environmental health related impacts that could occur with future strategy
implementation are examined here.
FLOOD HAZARD MANAGEMENT

Active and passive SCSMAP strategies for flood hazard management include bank armoring, levee
development, infrastructure revision, flood hazard management planning and hazard identification,
and floodplain acquisition. Flood hazard management strategies identified in the SCSMAP were
developed to address smaller flood events that typically occur on an annual basis. Bank armoring
strategies are primarily designed to stabilize vulnerable channel areas. Levees are designed to provide
area adjacent to Swift Creek to accommodate overbank flow and to encourage sediment deposition.
Proposed infrastructure revisions may include re‐configuration of local roadways to contain flows and
avoid flooding. Planning and floodplain acquisition have the primary purpose of reducing impact to
resources by controlling land use.
Bank armoring and infrastructure revision share the basic goal of attempting to keep water and
sediments within the stream channel. This goal reduces impact to human health by reducing the
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primary route of exposure (airborne) of asbestos in surface water. However, implementation of these
strategies alone results in a potentially greater distribution and movement of sediments downgradient,
a result of improved in‐channel flow. Greater movement of sediments may cause structural
degradation of the sediments because of Swift creek sediment friability, potentially exposing more
asbestos fibers and metals increasing, and increasing potential routes of contaminant exposure.
As described in Section 3.1.2, setback levees provide local containment of natural overflow during a
flood. Along with flood waters, suspended sediments are carried to these areas as well. Once flood
waters recede, deposited sediments can dry out and be a potential source of airborne asbestos fibers.
The positive effect of this strategy would be a decrease in potential geographic distribution and
exposure of sediments, and their associated contaminants, to humans.
Flood hazard management planning and identification, including the development of a Flood Hazard
Management Plan (FHMP), may support proper prioritization and implementation of other strategies;
however, there is no way to evaluate the overall effect that this strategy may have on environmental
health until the plan is developed. SCSMAP monitoring strategies include landslide, creek channel, and
sediment storage monitoring. These management strategies reduce the potential for environmental
health impacts intangibly by ensuring that the efficacy of other management strategies (e.g., sediment
management) is not compromised. Outreach and education program strategies enhance the affected
population’s understanding of the acute and chronic potential health impacts related to Swift Creek
sediments. If effective, the results would be a reduction in environmental health related issues by a
reduced opportunity for human contact with sediments.
Watershed land acquisition could result in minimizing the potential human exposure to contaminants in
Swift Creek sediments by removing the opportunity for exposure. Reducing contact opportunities
between humans and Swift Creek source sediments virtually eliminates potential for human health
impacts.
SEDIMENT MANAGEMENT

Active and passive management strategies for sediment management include in‐stream sediment traps,
sediment basins, sediment stockpiling, safe sediment disposal, re‐routing the North Fork of Swift Creek,
channel monitoring, and sediment storage monitoring.
The capture and removal of sediments from a streambed directly impact the stream's physical
boundaries and the ability of the stream to transport and process sediment. Sediment management
strategies identified in the SCSMAP have the primary benefit of controlling and containing sediment
distribution. This control allows for safe sediment disposal that decreases spatial and temporal
distribution of sediments, resulting in an overall decreased potential for human health impacts through
lack of opportunity for exposure.
Rerouting of the North Fork Swift Creek to Breckenridge Creek would reduce flow to the Swift Creek
lower watershed by approximately half (refer to Section 3.1.3). This hydraulic change could significantly
reduce the distribution of sediments and resultant potential contact with humans and the environment
and sediment contaminants.
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Channel monitoring provides information on aggradation rate and, along with sediment storage
monitoring provide information on exposure risk. In the case of channel monitoring, the potential for
overbank flooding from aggradation can be determined, and sediment storage monitoring provides
information on proximal risk.
MAINTENANCE AND REPAIR

Maintenance and repair strategies identified in the plan include inspection, maintenance of structures
and infrastructure, maintenance of channel conveyance, and large‐scale maintenance and repair.
Inspection and maintenance of structures and infrastructure includes routine inspection and small‐scale
repair. These management strategies support other management strategies and ensure that structures
are functionally maintained. Potential negative impact to environmental health includes the potential
for short‐term bedload increase and entrainment from the cleaning of sediment trapping structures
increasing potential for animal and human contact.
Large‐scale maintenance and repair would be identified through inspections associated with an annual
maintenance program. Until specific projects are identified, an impact analysis cannot be performed.
LANDSLIDE STABILIZATION

Landslide stabilization includes surface drainage, landslide toe stabilization, and landslide movement
monitoring.
All proposed landslide stabilization strategies mitigate the further distribution of contaminated
sediments into surface waters and decrease environmental health impacts associated with these
sediments. Surface drainage would result in less water contacting the slide which would result in a
lower level of landslide movement and a lower sediment distribution rate. Stabilization of the landslide
toe could significantly reduce landslide material quantity in surface waters. No negative environmental
health impacts are anticipated from the implementation of landslide stabilization strategies.
MITIGATING MEASURES

Stockpiling of sediments, if not properly managed, can increase the likelihood of contaminant
exposure.
Sediment management strategies should include covered, capped, or otherwise contained stockpiles; if
runoff from stockpiles is not managed correctly; and if sediment is transported from the site without
proper containment impact could occur.
Use of proper techniques and BMPs during construction and maintenance and repair activities can
reduce potential short‐term impacts from these activities.
Stockpile areas and other sediment management structure areas should include a method for access
control.
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UNAVOIDABLE ADVERSE IMPACTS

Mobilization of Swift Creek sediment‐source contaminants would be unavoidable with SCSMAP strategy
implementation. Level of significance and potential exposure routes would be determined with final
project design under each strategy.
Alteration to existing surface water drainage patterns would be unavoidable which may have an
undetermined effect on environmental health.

Nonproject No Action
Impacts to environmental health under the no action alternative would result in continued occurrence
at existing levels. The severity of impacts to air and water quality could worsen as unchecked sediments
continue to move within Swift Creek, potentially increasing routes of human exposure, reducing habitat
potential, causing more flooding to occur, and resulting greater distributing Swift Creek contaminated
sediments.

Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

The five Phase 1 projects (inclusive of the alternate project) include four major elements; setback levees,
debris flow / debris deflector levees, in‐stream sediment traps and sediment basins. The
implementation, construction and maintenance impacts of these elements in relation to environmental
health could include:


Land clearing could result in temporary impact to air in areas where Swift Creek overbank sediment
deposits occur.



Development of the in‐stream sediment traps and sediment basins could re‐entrain Swift Creek
sediment and enhance downstream movement.



Setback levees would provide areas for overbank sediment entrapment; dried trapped sediment
could become an environmental health hazard if sediment becomes entrained.



Sediment basins and levees, in the absence of access control, could become areas of recreational
attraction, providing avenues for contaminant exposure.

MITIGATING MEASURES

Use of proper techniques and BMPs during construction and maintenance and repair activities would
reduce potential short‐term impacts from these activities. Proper timing of construction and
maintenance and repair activities, as prescribed in the PWAP, could help to mitigate Swift Creek‐source
contaminants.
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UNAVOIDABLE ADVERSE IMPACTS

Mobilization of Swift Creek sediment‐source contaminants would be unavoidable with SCSMAP Phase 1
project development.
Alteration to existing surface water drainage patterns would be unavoidable which may have an
undetermined effect on environmental health, but may result in overall benefit.

Project-Level No Action
If the SCSMAP Phase 1 plan is not implemented sediment transport within Swift Creek and into the
Sumas River would continue to occur unabated. Increases in surface water contaminants could occur
which would impact environmental health through greater distribution of these contaminants (greater
potential for exposure).
Continued aggradation of Swift Creek could be expected as the stored sediment within the upper
watershed moves through the system. This condition would likely increase the risk of flood, potentially
impacting air and water quality in the vicinity, and temporarily increasing contaminant exposure routes.
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3.2.2 LAND USE
EXISTING CONDITIONS

Land Use and Population
Land Use
The Swift Creek alluvial fan is sparsely populated with residences and small farms and includes two
businesses, the Ostrom Mushroom Farm and the Great Western Lumber sawmill. The Sumas River
floodplain includes areas of unincorporated Whatcom County, as well as portions of both the city of
Nooksack and the city of Sumas. The unincorporated portion of the Sumas River floodplain, like the
Swift Creek area, is also relatively sparsely populated with residences and small farms, but does include
some businesses that support the surrounding agricultural and logging industries.
The City of Nooksack’s small business district provides basic services including mini‐marts, a fueling
station, mini‐storage, a drive‐in restaurant, farm/garden supply, auto body, bakery, and a post office.
Police and fire support services, as well as public parks are also provided (refer to Section 3.2.4).
The City of Sumas, located on the Sumas River near the international border with Canada, is north of
the City of Nooksack. The central business district is somewhat larger than the Nooksack business
district and includes similar commercial entities.
The Washington State historic property database includes several historic houses, churches, and barns
in both Sumas and Nooksack, including two cabins located south of the Swift Creek Oat Coles Reach.
The border station at Sumas is on the national register of historic places.

Population
The total population of unincorporated Whatcom County was 87,079 according to the 2010 Census. As
described in Appendix A to this Draft EIS, the population of the Swift Creek alluvial fan and Sumas River
floodplain area can be estimated at approximately 6,150, including Nooksack and Sumas population
estimates. The 2008 population for the City of Sumas was 1,279 and the 2008 population for Nooksack
was 1,090 (estimated by the Washington State Office of Financial Management).
For Whatcom County, approximately 75% of individuals counted in the 2010 census identified
themselves as White, with the next largest population percentages identified as American Indian or
Alaska Native (4.6%).

Zoning
As shown on Figure 16, zoning in the Swift Creek upper watershed includes commercial forest; this
zoning designation extends from Sumas Mountain to the approximate mid‐point of the Goodwin
Reach. This zoning designation is flanked by the Rural Forest designation. Zoning then transitions to
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Agriculture on the left bank of the Goodwin Reach and extends through the Oat Coals Reach and onto
the Sumas River floodplain. The right bank of the lower Goodwin Reach includes a small area of Rural‐
10‐Acre zoning before transitioning to Agriculture. Primary zoning designations outside of the cities of
Nooksack and Sumas include Agriculture, Rural 5‐Acre, and Rural 10‐Acre.
The Sumas River flows through the city of Sumas past agricultural fields, industrial areas, the primary
business district, and residential areas. Zoning along the river in Sumas reflects these uses. Zoning
includes Industrial, Business, Residential (low, medium, high), Agriculture, and Public.
Through the city of Nooksack, beginning at the South Pass Road bridge, the Sumas River flows
northeasterly past agricultural, residential, and commercial land uses. Current zoning reflects these
uses. The city of Nooksack’s urban growth area lies adjacent to the existing easterly city limits as
shown on Figure 17. The southerly portion of the UGA, the portion south of Breckenridge Creek and
adjacent to the existing city limits, lies on the Swift Creek alluvial fan. Future zoning for the alluvial fan
portion of the UGA includes residential cluster zoning.

Comprehensive Planning
The Whatcom County Comprehensive Plan acknowledges hazards such as those found in the Swift
Creek watershed through its environmental goals and policies. These goals and policies support
furthering knowledge and understanding of hazards such as those found at Swift Creek, as well as
development of management structures to support protection of public infrastructure as well as public
health and welfare. Relevant goals and policies include:
GOAL 11A:

Protect natural resources and systems, life and property from potential hazards.

Policy 11A‐2:
Protect the environment through a comprehensive program that includes
voluntary activity, education, incentives, regulation, enforcement, restoration, monitoring,
acquisition, mitigation, and intergovernmental coordination.
Policy 11A‐12:
Broadly inform the citizens of the county of the locations of potential
development constraints associated with natural conditions. Information should include known
natural hazards, and an assessment of the potential danger to both the property owner and the
public.
GOAL 11D:
Minimize potential loss of life, damage to property, the expenditure of public funds and
degradation of natural systems resulting from development in hazardous areas such as floodplains,
landslide‐prone areas, seismic hazards areas, volcanic impact areas, abandoned mine locations,
potentially dangerous alluvial fans and other known natural hazards by advocating the use of land
acquisition, open space taxation, conservation easements, growth planning, and other options to
discourage development in such areas.
Policy 11D‐1:
Minimize or avoid public investments for future infrastructure development on
known natural hazard areas.
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Figure 3‐16. Zoning and UGA Within the Swift Creek Watershed and Sumas River Valley.
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Figure 3‐17. City of Nooksack and City of Everson UGAs
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Policy 11D‐2:
Utilize the Best Available Science to research and investigate the nature and
extent of known natural hazards in the county and make this information available to the general
public and policy makers in an accessible and understandable form.
Policy 11D‐3:
Broadly inform the citizens of the county of the locations of known natural
hazards, and the potential for adverse impacts of such natural hazards to the health, safety and
welfare of people and their property.
Policy 11D‐4:
Formally establish acceptable levels of public risk for development in known
natural hazard areas based upon the nature of the natural hazard, levels of public risk, establish
criteria for approving, disapproving, conditioning, or mitigating development activity.
Policy 11D‐5:
Allow all permitted uses that do not require human habitation as long as
probable adverse off‐site impacts to other properties or natural systems (those impacts resulting
from the interaction of the natural hazard and the proposed development) are minimized or
mitigated. Probable adverse impacts should be prevented or avoided in habitats of State sensitive
or federally listed plant and animal species.
Policy 11D‐6:
Prohibit the siting of critical public facilities in known natural hazard areas
unless the siting of the facility can be shown to have a public benefit which outweighs the risk of
siting in the particular hazard area.
Policy 11D‐7:
Develop a comprehensive land use management program consistent with the
findings and recommendations of the Comprehensive Flood Hazard Management Plan.
Policy 11D‐8:
Develop a comprehensive program of regulatory and non‐regulatory
mechanisms to achieve Natural Hazard goals and policies. This program should include such
mechanisms as education, tax incentives, zoning, land‐use regulations, conservation easements,
purchase of development rights, transfer of development rights, and public acquisition.
Policy 11D‐9:
Review and revise Natural Hazard goals and policies and the locations of
Natural Hazard Areas when establishing or changing zoning patterns and densities.
The environmental goals and policies also include management of stormwater runoff and protection of
water quality that would apply to the Swift Creek watershed. These goals and policies support
mitigation suggested in Sections 3.1.1, 3.1.3, and 3.1.4 of this Draft EIS.
The action plan associated with the environmental goals and policies of the Comprehensive Plan
includes a plan to further understanding of natural hazard risks in association with the public and other
agencies and eventual formal adoption of natural hazard risk levels. The plan also calls for review of
alluvial fan hazards and their associated densities.

Agricultural Crops
As shown on Figure 16, much of the Swift Creek alluvial fan and the Sumas River floodplain are zoned
Agriculture. Many of the agricultural lands within the alluvial fan area and adjacent to the Sumas River
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have experienced some level of overbank flooding and deposition of Swift Creek sediment. As
described in Appendix B to this Draft EIS, Swift Creek sediment, in addition to containing metals that
are potentially toxic to plant growth, contamination of agricultural lands with Swift Creek sediment
alters the calcium‐to‐magnesium (Ca:Mg) ratios, rendering these lands infertile. Agricultural crops can
withstand adverse Ca:Mg ratios to some degree, but changes associated with Swift Creek‐source
sediment are extreme. Researchers since the beginning of the 20th century have attempted to establish
typical or healthy ratios for optimum plant growth.
McLean et al. (1983) found poor correlation between yield response of com, soybeans, wheat and
alfalfa to varying Ca:Mg ratios. Eckert (1987) found that a wide variation in Ca:Mg was of little
consequence so long as gross imbalances were not created. These studies do note that lower
productivity is associated with lower Ca:Mg ratios and, in terms of successful crop production, the
lowest acceptable ratios were in the range of 2.3. Schreier and Nguyen found high magnesium
concentrations in Swift Creek sediment, coupled with low calcium levels. WCHD, in 2005, sampled fine‐
grained, dry, and caked Swift Creek sediment, sediment that would be representative of overbank
flood deposits, and found that the Ca:Mg ratio to be approximately 0.02. Though Schreier and Nguyen
(1984) note that typical serpentinitic sediment includes a Ca:Mg ratio of less than one, a ratio of 0.02
would likely be considered by all researches to be a gross imbalance. Those farming areas where
overbank flooding and subsequent deposition of Swift Creek sediment has occurred have noted that
soil becomes sterile after contamination by Swift Creek and have reported that years of continual
amendment with healthy soil are required to return to acceptable crop production levels (J. Lee, Pers.
Comm. 2012).

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Active and passive management strategies proposed for eventual implementation in the SCSMAP
would impact land use. Strategies included in the SCSMAP would not generate impacts to land use;
impacts that could occur with future strategy implementation are examined here.
Adoption of the SCSMAP would allow Whatcom County to develop strategies to manage Swift Creek
sediment. As described in the SCSMAP, the strategies were chosen as methodologies in which to
protect public infrastructure, public health, and the environment.
SCSMAP strategies are generally consistent with Whatcom County zoning and comprehensive
planning. Comprehensive Plan policies acknowledge the potential hazard of the Swift Creek landslide
and alluvial fan. SCSMAP strategies extend Comprehensive Plan policies into a framework of
penitential actions that support and forward these policies. As noted in Section 2.3 of this Draft EIS, the
Sumas River is divided jurisdictionally between Whatcom County, the city of Sumas, and the city of
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Nooksack. The city of Nooksack’s UGA, as noted, extends onto the Swift Creek alluvial fan and includes
a future zoning designation of Residential. Both the extension of the Nooksack UGA onto the Swift
Creek alluvial fan and the urban level residential zoning designation are inconsistent with the Whatcom
County Comprehensive Planning policies related to environmentally hazardous areas. The city of
Sumas has annexed its UGA, but some higher density residential zoning occurs in the Sumas River
floodplain.
SCSMAP strategy implementation would be guided by federal, state, and local regulations as listed in
SCSMAP Section 2.2. The federal, state, and local regulations are briefly described in Appendix E of
this Draft EIS. Permits required for active management strategies are outlined in Table 3‐13.

TABLE 3‐13. PERMITS AND APPROVALS REQUIRED BY FEDERAL, STATE, AND LOCAL AUTHORITIES FOR
PROJECTS DEVELOPED UNDER SCSMAP ACTIVE MANAGEMENT STRATEGIES.
Project Location
Permit/Certification
Federal
Corps of Engineers 404/10
Washington State
Hydraulic Project Approval
(HPA)
Forest Practices Approval
Water Quality
Modification/Certification
Whatcom County
Fill & Grade
Floodplain Development
SEPA Review
Critical Areas Review

Issuing Agency

In‐Stream

Floodplain

U.S. Army Corps of
Engineers





Washington State Dept. of
Fish & Wildlife
Washington State Dept. of
Natural Resources
Washington State Dept. of
Ecology





Whatcom County
Whatcom County
Whatcom County
Whatcom County

Outside
Floodplain

























Regulatory




The SCSMAP Section 2.2 notes that toxic and hazardous waste cleanup rules (Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) and/or Model Toxics Control Act
(MTCA) as described in Appendix E to this Draft EIS) do not apply to Swift Creek because it is a natural
phenomenon. Manipulation of sediment under SCSMAP strategies could invoke the toxic and
hazardous waste rules if Swift Creek were to be designated as a CERCLA or MTCA cleanup site.
Whatcom County has been working with EPA and Ecology to determine the status of Swift Creek. An
interagency agreement may be reached as to the regulatory management framework for Swift Creek,
but as no agreement has been reached and an official designation and ranking of Swift Creek as a
federal or state cleanup site has not occurred, discussion of Swift Creek sediment management under
CERCLA or MTCA is outside of purview of this Draft EIS.
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MITIGATING MEASURES

Whatcom County should work with those with shared jurisdiction of the Swift Creek alluvial fan hazard
area and the Sumas River floodplain to reduce UGA areas, densities, and develop zoning designations
that are compatible with the level of hazard addressed in this Draft EIS.
Whatcom County should further examine zoning designations within the potential Swift Creek hazard
area and consider land use regulations that would preclude further development within the Swift Creek
hazard area.
UNAVOIDABLE ADVERSE IMPACTS

A change to adjacent land use in the lower Swift Creek watershed would be unavoidable with SCSMAP
adoption and subsequent implementation.

Nonproject No Action
In the absence of adoption of the SCSMAP, Whatcom County would lack a coordinated effort to
manage overall Swift Creek hazards, which may, over both the short and long term, result in increased
levels of impact to existing land uses. In addition, land uses in the area of lower Breckenridge Creek
could be impacted by avulsion of Swift Creek in the northerly direction. Populations identified as
inhabiting and working within the Swift Creek alluvial fan and the Sumas River floodplain areas, and
possibly Breckenridge Creek, could likewise be impacted.
Future land uses that could occur at relatively high densities in the Nooksack UGA could experience
heavier levels of impact. The Whatcom County regulatory structure, which include the Comprehensive
Plan, zoning ordinance, and flood damage prevention ordinance would, to some degree, manage the
risk to populations within the Whatcom County portion of the Swift Creek hazard area.

Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

The five projects proposed for SCSMAP Phase 1 implementation will require additional environmental
review in conjunction with final site designs. Preliminarily, permitting would be as defined in Table 3‐
13. While preliminary wetland impact areas are discussed in Section 3.1.5, site‐specific reconnaissance
or delineation would be required in conjunction with final site designs for completion of Whatcom
County critical areas review.
Permitting for sediment basin final design may be more complex than permitting for other structures
proposed for Phase 1 implementation. As conceptually designed, the two sediment basins (Figure 2‐10)
would contain enough volume that Ecology Dam Safety Guidelines (WAC 173‐175) may be required to
manage the combination of storage volume with structural forces.
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Although sediment and flood management structures would provide protection for land uses adjacent
to and downstream of Swift Creek, impacts to land use may occur in areas adjacent to Swift Creek with
flood hazard management and sediment management structure development and may be of long
duration. In particular, sediment basin development would interfere with existing commercial forestry
conducted in the Goodwin Reach by Great Western Lumber. Accesses adjacent to Swift Creek for
access, equipment staging, and material storage could temporarily disrupt land uses.
MITIGATING MEASURES

Project development would occur only after necessary additional environmental review and after
necessary permits have been obtained from federal agencies, Washington State, and Whatcom
County.
Individual project final design should consider adjacent and affected land uses.
UNAVOIDABLE ADVERSE IMPACTS

A change to adjacent land use in the Swift Creek Goodwin Reach would be unavoidable with SCSMAP
Phase 1 project development.

Project-Level No Action
In the absence of development of the five projects proposed for SCSMAP Phase 1 implementation, the
overall sediment loading and overbank flooding that exists today would continue until either other
SCSMAP sediment management strategies are implemented or substitute designs under chosen Phase
1 strategies are forwarded for review and development. Impacts to adjacent land uses, agricultural
lands, and crops would remain unchanged in the absence of implementation of the SCSMAP Phase 1
projects.
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3.2.3 TRANSPORTATION
EXISTING CONDITIONS

Transportation facilities and services in the Swift Creek and Sumas Rive areas include roadways,
railways, bridges, and public transportation options.

Roads and Bridges
Roadways for vehicular travel within each river reach can be categorized into regional access roadways
and local access roadways. Regional access roadways provide regional mobility between residences
and businesses; regional fire and emergency service access; and efficient avenues for goods movement
within the county, state, and between the United States and Canada. The primary regional access
roadway examined here is State Route 9 (SR9). SR9 includes two travel lanes and an average posted
speed of 50 miles per hour (mph). As a state route, SR9 is under the primary jurisdiction of the
Washington State Department of Transportation (WSDOT).
Local access roads are usually rural with narrow travel lanes (9 to 11 feet) and 1 to 3‐foot shoulders.
Speed limits are typically 35 mph with traffic volumes of 500 vehicles or less per day. Pavement
structures are bituminous material and drainage typically includes large open ditches on both sides of
the roadway. Fifteen local access roadways bridge the Sumas River (Figure 3‐18).
The Swift Creek area is primarily served by South Pass Road, located on the north side of the alluvial
fan. Goodwin Road bridges Swift Creek in the lower Goodwin Reach and Oat Coles Road bridges Swift
Creek in the lower Oat Coles Reach. The upper Goodwin Reach includes a log and timber access road
bridge. These roads and bridges are shown on Figures 3‐10 and 3‐18. As noted in the SCSMAP, the
Goodwin Road bridge span is 38 feet and the Oat Coles bridge span is 19 feet. The short spans of these
structures, in particular the Oat Coles bridge, constrict Swift Creek at the crossing locations. Sediment
accumulation around these bridge structures has been an historic management priority for Whatcom
County, as sediment accumulation is rapid. Figure 3‐11 shows rapid aggradation at the Goodwin Road
bridge. Also as shown on Figure 3‐18, Goodwin Road and South Pass Road cross Breckenridge Creek.
As shown on Figure 2‐4, problem areas and flow paths associated with Swift Creek overbank flooding
or potential avulsion could impact area roadways in the existing condition. These potentially impacted
roadways include:







South Pass Road east of Goodwin Road
South Pass Road west of Goodwin Road
Goodwin Road north of South Pass Road
Goodwin Road south of South Pass Road
Goodwin Road south of Swift Creek and north of Massey Road
Oat Coles Road south of Swift Creek and north of Massey Road.
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Figure 3‐18. Sumas Valley Infrastructure.
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These roadways, when impacted by floodwaters and sediment require detours. Detours typically route
traffic on major roadways. As South Pass Road is a primary east‐west arterial, alternative routes to the
east would be either via State Route 547 located north of South Pass Road or State Route 9 to State
Route 542 to the south of South Pass Road. Local roadway routing in the event of Goodwin Road or
Oat Coles Road closures are typically via SR9 or Massey Road.

Railway
The Burlington Northern‐Santa Fe Railroad (BNSF) owns and operates the only active railway in
Whatcom County. Two railway mainlines pass through Whatcom County. One of these mainlines
serves the Burlington‐Sumas corridor, with “light‐density” freight operation (operations that carry less
than five million gross ton‐miles per mile per year) that parallels SR 9. The BNSF rail line serves as the
Sumas River floodplain boundary in some portions of the Sumas valley (Figure3‐3).

Public Transportation
The Whatcom Transportation Authority (WTA) is the public transportation service provider in Whatcom
County. The WTA provides a mixture of fixed route, dial‐a‐ride, and other flexible route services
throughout its service area as well as transportation demand management programs at major
employment sites. Within the river reaches of Swift Creek and the Sumas River, WTA operates fixed
and flex route service from the Bellingham WTA Station, out the Guide Meridian (SR538), to East Pole
Road (SR 544) to Mission Road into the City of Everson. From Everson the route takes Highway 9 north
to the City of Sumas. This intercity service is provided approximately four to five times daily on
weekdays and two to three times daily on weekends.
A number of school bus routes are operated on regional and local access roadways throughout the
coverage area of the Nooksack Valley School District (refer to Section 3.2.4).

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Active and passive management strategies proposed for eventual implementation in the SCSMAP
could impacts transportation routes and infrastructure. Strategies included in the SCSMAP would not
generate impacts to these resources in themselves, but impacts that could occur with future strategy
implementation are examined here.
Flood hazard management strategies included in the SCSMAP include the potential for infrastructure
revision. This means that either the Oat Coles bridge, an acknowledged Swift Creek constriction point,
could be removed or South Pass Road could be raised. South Pass Road, in the Oat Coles Reach area,
follows a topographic low in which Swift Creek flood waters could cross to Breckenridge Creek.
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Removal of the Oat Coles bridge, while improving Swift Creek conveyance and maintaining the creek
within its banks, would disrupt existing traffic flow. A permanent closure would require those residing
south of the existing Oat Coles bridge to access their properties via SR9 and Massey Road.
Work involved in raising Goodwin Road would require a short‐term closure following typical Whatcom
County detour routes. Other strategies identified for implementation in the future could include long‐
term traffic routing impacts and would require additional analysis.
Development of off‐site sediment storage locations could increase traffic flow on area roadways on a
regular basis and could become a long‐term transportation impact. Development of off‐site sediment
storage would require additional transportation impact analysis in conjunction with strategy
implementation. In addition, implementation of this strategy would require frequent heavy hauling
that could impact roadway surfaces on a long term basis.
Short‐term construction phase impacts to traffic routing and patterns could occur with construction‐
based temporary roadway closures. Transportation impacts could involve detour route planning and
signage, temporary traffic control and flagging, roadway sweeping during haul periods, and truck route
planning and haul restrictions during commute periods on Swift Creek area roadways.
MITIGATION MEASURES

Mitigation to reduce impacts associated with long‐term or permanent roadway closures could include
advanced detour route planning by Whatcom County and other agencies (WSDOT) to identify and
designate alternative access routes and public information mechanisms to inform property owners and
the traveling public (including public and private passenger carriers, goods movement companies, etc.)
prior to road closures.
Installation of road closure gates that could be locked closed by County staff could be employed during
long‐term, periodic sediment management activities that could affect those travelling on area
roadways.
Signage along roadways informing drivers of Swift Creek area hazards could be employed.
Coordination with the city of Nooksack and WSDOT for roadway impact management during Swift
Creek and Sumas River overflows of area roadways should occur. Potential increases in density along
the northwest portion of the Swift Creek alluvial fan could affect more potential users of area roadways
and SR9.
Monitoring activities of roadway and other transportation infrastructure prior to and after Swift Creek
and Sumas River occurrences to ensure structural stability should be implemented. Monitoring should
incorporate land use decisions coordination with transportation infrastructure investment.
UNAVOIDABLE ADVERSE IMPACTS

No significant impacts to area roadways are identified.
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Nonproject No Action
In the absence of SCSMAP adoption and subsequent implementation, impacts to transportation
facilities and public accesses would likely follow historical patterns of damage and road closure to
regional and local roadways in the Swift Creek and Sumas River areas. If left unmanaged, impacts to
transportation facilities from flood occurrences would likely increase as preventive measures, roadway
stability, and Swift Creek and Sumas River sedimentation deteriorate flood management
infrastructure.
Whatcom County’s primary mandate in relation to Swift Creek management is to maintain area
roadways. While lack of comprehensive planning for Swift Creek management could increase impacts
to area roadway, Whatcom County would be required to maintain access to area residents.

Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

The five projects proposed for SCSMAP Phase 1 implementation will require additional identification of
potential temporary roadway closures. It is possible, depending on final design for each project, that
roadway closures could occur as part of long‐term construction periods, requiring detour route planning
and signage.
Short‐term, construction‐related impacts could involve temporary traffic control and flagging, roadway
cleaning under PWAP conditions during haul periods, and truck route planning and haul restrictions
during commute periods on South Pass Road and SR9. Frequent heavy hauling related to Phase 1
project construction could impact local roadway surfaces.
Both short and long‐term transportation impacts would require specific transportation analysis as part
of subsequent project‐level environmental review. Exact traffic impacts would depend on construction
methods, haul or fill material requirements, construction employee trips, temporary roadway closures,
and heavy pavement loads.
MITIGATION MEASURES

Short‐term, construction‐related mitigation would have to be identified as individual Swift Creek
sediment management projects are designed and implemented. Mitigation could include detour route
planning and signage, temporary traffic control and flagging, roadway sweeping and cleaning under
PWAP conditions during haul periods, and truck route planning and haul restrictions during commute
periods.
Water trucks and other dust control techniques should be implemented to reduce dust and potential for
asbestos to become airborne.
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UNAVOIDABLE ADVERSE IMPACTS

No significant impacts to area roadways are identified.

Project-Level No Action
Without implementation of the SCSMAP Phase 1 projects, impacts to area roadways may increase from
flooding and sediment deposition. Short term, construction‐related impacts to roadways would be
avoided. Whatcom County would maintain area roadways as necessary to provide public access.
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3.2.4 PUBLIC SERVICES AND UTILITIES
EXISTING CONDITIONS

SERVICES
Police
The Washington State Patrol (WSP) have police service jurisdiction for SR9 for traffic infractions, along
with major injury and fatality management on SR9 and adjacent County roadways. The office of the
WSP that serves the SR9 area (WSP District 7) is located in Bellingham. Response time of calls to the
Sheriff’s office averages between 15 and 20 minutes. During flood events, the department provides
search and rescue services, emergency transportation, traffic re‐routing, road blocks for dangerous
routes, and general emergency management.
The Sumas Police Department is located on Cherry Street in Sumas. The Sumas border crossing is
located within the city of Sumas at Boundary Road. U.S. Customs and Border Protection provides
enforcement services for the border crossing. The Everson Police Department located on West Main
Street in Everson. The city of Nooksack contracts through Everson for police services.

Fire
Whatcom County fire districts provide fire suppression and emergency medical aid services throughout
Whatcom County. During flood events, fire departments provide emergency rescue, handle fires
resulting from electrical problems caused by flooding, and shelter area residents. Whatcom County
Fire districts 1 and 14 provide these services in the Swift Creek alluvial fan and Sumas River floodplain
areas. Fire District 1 covers the Swift Creek alluvial fan area; the closest station (Station No. 81) is
located in Everson, approximately one mile east of Nooksack. The area north of Nooksack is covered
by Fire District 14, which has one station, Station No. 1, in Sumas. Whatcom County fire districts rely
heavily upon volunteer firefighting personnel, but typically include full‐time chief and clerical staff
positions at their headquarters stations.

Schools
The Sumas River and Swift Creek areas are included within the Nooksack Valley school district.
Nooksack Valley School District No. 508 (NVSD) provides public schooling for Everson, Sumas,
Nooksack, and part of unincorporated Whatcom County. NVSD includes three elementary schools, one
middle school, and one high school. The NVSD’s north primary elementary school, Sumas Elementary,
is located on Lawson Street in Sumas, within the Sumas River floodplain. The closest schools to the
Swift Creek alluvial fan area are the Nooksack Elementary School located east of the Nooksack city
limits, north of Breckenridge Creek. The Nooksack Valley Middle School and Nooksack Elementary
School are both located west of SR9 and north of Main Street in Nooksack (Figure 3‐19). The Nooksack
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Valley school bus facility is also located in the Main Stret area. All of these facilities are located outside
of the Swift Creek alluvial fan and the Sumas River floodplain.

Parks and Recreational Facilities
Private property and physical limitations preclude most public nature‐oriented recreation along the
Sumas River. Swift Creek is posted with exclusionary signage to avoid potential exposure to Swift
Creek‐source sediment.
NOOKSACK

The city of Nooksack includes one public park. The park was originally leased from the Burlington
Northern Railroad, but in 1997 the city purchased the parcel.
SUMAS

The city of Sumas owns and operates three park facilities. City Park is located along Johnson Creek and
encompasses 2.5 acres. Facilities at City Park include picnic tables, restrooms, and a barbecue gazebo.
A 9‐acre ballpark is located at the south end of the city and includes two lighted baseball fields,
restroom facilities with showers, and a rodeo grounds used for the Sumas Junior Rodeo. A 0.7‐acre
playground is located at the corner of Sumas Avenue and Second Street and includes tennis and
basketball courts and playground equipment.

UTILITIES
Water
Potable and irrigation water in Whatcom County are derived from surface water sources such as the
Sumas River and natural springs, and groundwater sources. Nearly all drinking water and irrigation
water for residents located outside of incorporated cities, as well as most smaller incorporated cities, is
obtained from groundwater wells. As described in Section 3.1.1, the Sumas River and Swift Creek area
are underlain by the Abbotsford‐Sumas Aquifer.
The Abbotsford‐Sumas aquifer is the largest aquifer in the Lower Fraser River valley in British Columbia
and in the Nooksack River valley. In addition to providing water for industrial, irrigation, municipal, and
domestic uses, the aquifer provides base flows for surface water tributaries to the Fraser, Nooksack,
and Sumas rivers. The glacial alluvial deposits of the Abbotsford‐Sumas aquifer render groundwater
susceptible to contamination because of deposit permeability. Because of this susceptibility, Whatcom
County has designated these areas as critical aquifer recharge areas (refer to Section 3.1.4 and Figure 3‐
5).
Potable water in Whatcom County outside of the cities of Sumas and Nooksack in the Sumas River
floodplain is provided by a number of purveyors, including municipalities, public water districts, private
water associations, and individual wells. The city of Sumas provides potable water for domestic and
industrial uses from groundwater derived from the Abbotsford‐Sumas Aquifer via two well fields. One
field is located northwest of the city limits and contains five wells. Three of these wells flow to a
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Figure 3‐19. Public Services
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pumping system that distributes water to wholesale customers south of Sumas, including the city of
Nooksack, and the Nooksack Water Association (NRWA), with a combined service area of
approximately 20 square miles. The remaining two wells provide service to the city of Sumas and the
Sumas Rural Water Association (SRWA) and have a combined service area of approximately 10 square
miles. Another well field is located west of the city limits. This site is used for industrial process water
for the cogeneration facility on West Front Street in Sumas.

Sewer
Sumas operates its own publicly owned wastewater treatment works (POTW); Nooksack contracts with
the city of Everson for sewer service. Effluent from the Sumas facility discharges to the Sumas River;
the Sumas outfall is located approximately 1,000 feet south of the Canadian border. The Everson
facility discharges to the Nooksack River. Rural Whatcom County residences include individual or small
group on‐site septic/drainfield systems for sewage disposal.

Energy
NATURAL GAS

Cascade Natural Gas provides natural gas to the Swift Creek and Sumas River area. The Cascade
Natural Gas pipeline is conveyed from the Canadian border east to west in the northern part of
Whatcom County. This line provides service to the Cherry Point refineries, Intalco, and the city of
Ferndale. An Arco pipeline also runs in the same corridor as the Cascade Natural Gas Pipeline.
Williams Gas Pipeline West, formerly Northwest Pipeline, owns and maintains 26‐inch, 30‐inch, and 36‐
inch natural gas pipelines within a right‐of‐way that is oriented north‐south, along with east‐west
oriented distribution lines. Natural gas is provided to the cities of Everson and Nooksack from a
regulator station located east of the city of Nooksack near the north end of Lebrandt Road, where a
branch line proceeds south to intersect South Pass Road. The line continues west along South Pass
Road into Everson and eventually to Lynden along Hampton Road. Natural gas is supplied to the city of
Sumas through a 2‐inch service pipeline that branches off the Northwest Pipeline and runs along Jones
Road into Sumas. South of the city, another 2‐inch line, originating from the Arco lateral line, enters
the city on Hill Road.
Kinder‐Morgan (formerly Trans Mountain) operates a pipeline system that transports crude petroleum
and natural gas condensate into the United States from Edmonton, Alberta. The pipeline crosses the
U.S./Canada border at Sumas and is conveyed for 63 miles through northwestern Washington State.
The pipeline delivers products to refineries in Ferndale and Anacortes. In Whatcom County, the
pipeline consists of a 20‐inch line that is conveyed from the US/Canada border from Sumas; the pipeline
crosses under the Nooksack River just south of Everson (Figure 3‐18).
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ELECTRICITY

Puget Sound Energy (PSE) provides electricity to Whatcom County and its cities from hydrogenation
sources in the Columbia River and in Canada. These sources transmit power to the Portal Way and
Custer substations, and a Bonneville Power Authority (BPA) substation in Bellingham.
The Swift Creek and Sumas River area receives power from the Whatcom No. 1 and the Sumas‐Lynden
115 kV transmission lines. The Whatcom No. 1 115‐kV transmission line is 11 miles long and runs from
the BPA Bellingham substations north to the Lynden substation. The Sumas‐Lynden line intersects
with the Whatcom No. 1 115‐kV line at the Lynden substation and continues for 11 miles, via the
Schuett substation, to the Sumas substation.
PSE operates the Sumas Generating Station is a 125 megawatt (MW), natural gas‐fired power plant
located in Sumas.

Communications
Verizon and Comcast are the primary line‐driven communications service providers within Whatcom
County and have installed and operated digital and fiber optic systems in and throughout Whatcom
County. Most of these systems are located on telephone poles, although some facilities are located
underground.

Solid Waste
Whatcom County’s Public Works Department is responsible for solid waste management in
unincorporated Whatcom County. Private haulers collect solid waste and transport it to transfer
stations in Whatcom County. Sanitary Service Company and Nooksack Valley Disposal provide garbage
pick‐up services in the subarea. There are no open landfills in the county, so all non‐recyclable solid
waste is transported out of county for landfilling.

Nonproject Environmental Review
Nonproject Proposed Action – Swift Creek Sediment Management Action Plan
(SCSMAP)
IMPACTS

Active and passive management strategies proposed for eventual implementation in the SCSMAP
could impact public services and utilities. Strategies included in the SCSMAP would not generate
impacts to these resources in themselves, but impacts that could occur with future strategy
implementation and are examined here.
Implementation of SCSMAP strategies would, over the long‐term, likely decrease overall demand for
police, fire, and other public services that are typically required to manage overbank flood events.
Short term impacts to emergency services could occur based on speed in which SCSMAP strategies are
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implemented and the rate at which flooding of the Swift Creek alluvial fan and Sumas River floodplain
are alleviated. Short‐term impacts to police and fire services would not increase demand for police and
fire services over demand levels in the absence of adoption of the SCSMAP, except for potential
construction‐related emergency service demand. Adoption and implementation of the SCSMAP may
result in impacts to school bus routes, but would be unlikely to impact either schools or the school bus
facility. Schools are located outside of the distribution area for Swift Creek sediment.
Impacts to the Williams gas pipelines or the gas right‐of‐way could occur with implementation of
SCSMAP strategies that result in severe headcutting erosion in the upper Goodwin Reach of Swift
Creek.
No permanent adverse impacts to public services or utilities are identified.
MITIGATION MEASURES

Underground utilities should be located prior to initiation of construction or maintenance of SCSMAP
structures, as well as floodplain acquisition projects that result in building demolition or removal.
There is a possibility of gas spills from pipelines on the Swift Creek alluvial fan and in the Sumas River
floodplain; emergency spill response should be coordinated with Williams Pipeline for adequate flood
preparedness.
Solid waste transfer facilities, collection points, or solid waste hauler maintenance facilities should be
located outside of the Swift Creek hazard area to prevent solid waste‐related contaminants and debris
from entering the Swift Creek and the Sumas River during flood events.
UNAVOIDABLE ADVERSE IMPACTS

No significant unavoidable adverse impacts are identified with SCSMAP adoption or subsequent
implementation.

Nonproject No Action
In the absence of SCSMAP adoption, impacts to utilities and services with the No Action alternative
would likely follow historic damage patterns. If Whatcom County is unable to manage Swift Creek
sediment at the existing rate of aggradation, demands for police and fire services, along with electrical
hazards during flood events and the potential for damage to gas transmission lines, could reach or
exceed historic levels.
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Project-Level Environmental Review
Phase One Swift Creek Sediment Management Action Plan
IMPACTS

Phase 1 project implementation would not result in impacts to public services and utilities other than
those identified for SCSMAP adoption with the exception of potential for direct impacts to the Williams
gas pipelines or the right‐of‐way in which the pipelines lie. Specific impacts associated with this
pipeline system are discussed in Section 3.1.3.
MITIGATING MEASURES

Mitigation associated with Phase 1 SCSMAP projects would be the same as mitigation for SCSMAP
adoption. In addition, construction‐phase safety precautions should be taken, in addition to strict
PWAP adherence, to avoid impacts to emergency service providers.
UNAVOIDABLE ADVERSE IMPACTS

No significant unavoidable adverse impacts are identified with development of SCSMAP Phase 1
project development.

Project-Level No Action
With SCSMAP adoption, but without implementation of SCSMAP Phase 1 projects, impacts to public
services and utilities would vary according to SCSMAP strategy implementation. Short term impacts
would likely be the same as those identified for the nonproject SCSMAP adoption alternative.
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Acronyms
A

E

AESI

Associated Earth Sciences

E&E

Ecology and Environment

amsl

Above Mean Sea Level

EIS

Environmental Impact Statement

AOC

Area of Concern

EPA

Environmental Protection Agency

AOC

Area of Concern
F

B

FCZD

Flood Control Zone District

BMP

Best Management Practices

FHMP

Flood Hazard Management Plan

BNSF

Burlington Northern Santa Fe Railroad

ft/d

Feet per Day

BPA

Bonneville Power Authority

G

C

GHG

Greenhouse Gas

gpd

Gallons Per Day

gpm

Gallons Per Minute

Ca

Calcium

CAO

Critical Areas Ordinance

CES

Cascade Environmental Services

H

CFHMP

Comprehensive Flood Hazard Management Plan

HEC

Health Effects Categories

CFR

Code of Federal Regulations

HIA

Health Impact Assessment

HMW

Water Monitoring Well

Co

Cobalt

CO2

Carbon Dioxide

COC

Constituents of Concern

I

Cr

Chromium

IARC

International Agency for Research on Cancer

ICLEI

International Council for Environmental Initiatives

D
DEIS

Draft Environmental Impact Statement

K

DMF

Devil's Mountain Fault

K

DNR

Department of Natural Resources

DW

Domestic Well

Potassium

L
LWD

Large Wood Debris
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P

(Continued)

MCL

Maximum Contaminant Levels

PPE

Personal Protective Equipment

MCL

Maximum Contaminant Levels

PSE

Puget Sound Energy

MCLG

Maximum Contaminant Levels Goal

PWAP

Public Works Asbestos Policy

MCTA

Model Toxics Control Act

S

MFL

Million Fibers per Liter

SCS

Soil Conservation Service

mg/l

Milligrams per Liter

SCSMAP
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Mg3(Si2O5)(OH)4

Chrysotile Asbestos

SEPA

State Environmental Protection Agency

Mn

Manganese

SO2

Sulfur Dioxide

mph

Miles Per Hour

SR9

State Route Nine

MW

Megawatt

SRWA

Sumas River Water Association

N

Nitrogen

TAL

Target Analyte List

NAAQS

National Ambient Air Quality Standards

TEM

Transmission Electronic Microscopy

Ni

Nickel

TMDL

Total Maximum Daily Loads

NO2

Nitrogen Dioxide

TWA

Time‐Weighted Average

N

T

NOA

Naturally Occurring Asbestos

NOx

Nitrous Oxide

U

NRCS

Natural Resources Conservation Service

UGA

NRCS

National Resources Conservation Service

USDHHS

United States Department of Health and Human Services

NRWA

Nooksack Rural Water Association

USGS

United States Geological Survey

NTU

Nephelometric Turbidity Units

NVSD

Nooksack Valley School District

V

NWAPA

Northwest Air Pollution Authority

VOC

NWI

National Wetlands Inventory

Urban Growth Area

Volatile Organic Compounds

W
O
OSHA

Occupational Safety and Health Administration

P

WAC

Washington State Administrative Code

WCHD

Whatcom County Health Department

WCPW

Whatcom County Public Works

WDFW

Washington Department of Fish and Wildlife

P

Phosphorus

WDNR

Washington Department of Natural Resources

Pb

Lead

WDOE

Washington State Department of Ecology

PCM

Phase Contrast Microscopy

WHO

World Health Organization

PCMe

Phase Contrast Microscopy equivalent

WNHP

Washington Natural Heritage Program

PEL

Permissible Exposure Limits

WSDLI

Washington State Department of Labor and Industries

pH

Power of Hydrogen

WSDOH

Washington State Department of Health

PHS

Priority Habitats and Species

WSP

Washington State Patrol

PLM

Polarized Light Microscopy

WTA

Whatcom Transportation Authority

PMW
PMxx

Water Monitoring Well
Particulate Matter less than xx (noted number)
microns in diameter

POTW

Publicly Operated Water Treatment Works
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