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Executive Summary

The Skagit River is one the
largest rivers in the western
United States. The river is
prone to frequent flooding,
which can result in extensive
damage to neighboring
communities. Local
stakeholders have sought to
obtain funding to replace the
BNSF Railway Company’s
(BNSF) Skagit River Bridge
because debris has accumulated
at the piers and resulted in
overflow to nearby levees. In
addition, scour at bridge piers could potentially lead to bridge failure. In 1995
one of the piers was damaged which led to bridge closure for several days.

Debris captured by BNSF Skagit River Bridge
during 1995 flood event

Local jurisdictions want to reduce the risk of damage during a flood event to
nearby property and keep this vital rail line open. In 2005, the Washington
Legislature provided the Washington State Department of Transportation
(WSDOT) with $150,000 to work with local stakeholders to begin preliminary
engineering on a new bridge. When Skagit County matching funds became
unavailable for engineering, WSDOT was directed to work with the County and
other stakeholders to review and assess current debris management practices at
the BNSF bridge in order to identify ways to reduce potential damage to the
structure and nearby properties (as a result of accumulated debris).

A team comprised of local stakeholders and representatives of the BNSF met to
discuss various alternatives. As the study progressed, the BNSF withdrew from
the project team because the railroad believed that the study would not address
ways to prevent debris from reaching their bridge. Further, the railroad
maintained that their current debris management practices were effective and
that the bridge was not at risk of failure during flood events.

Lack of participation by the BNSF created a dilemma for the project team
because the BNSF owns the bridge under study. Another challenge facing the
project team was to develop alternatives which the BNSF could participate,
despite the fact the railroad is not subject to debris management regulations
imposed by state and local agencies. Nevertheless, the project team continued
to explore various alternatives in order to create a foundation of information that
could potentially lead to better coordination and management practices among

Eastern Skagit Rail Project Feasibility Study June 2007
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all bridge owners in the area, including Skagit County, the cities of Burlington
and Mount Vernon, and WSDOT.

This report summarizes a series of alternatives that could be employed to reduce
debris accumulation at the BNSF bridge. It also looks at other debris
management practices along the lower Skagit River and suggests some possible

next steps.

What alternatives were considered?

Project team members and stakeholders worked together to identify potential
options to the current debris management process utilized by the BNSF and
other jurisdictions along the Skagit River. Exhibit ES.1 identifies these

alternatives.

Exhibit ES.1

Description of Debris Management Alternatives

Alternative/Description

Purpose

Alternative 1:
Existing Management Approach

This alternative entails continuation of the
existing debris management program for
deflection and dislodging of debris from the
piers during high flow events and off-event
times.

This alternative addresses the impacts of debris around the structure by
keeping the debris from accumulating to dangerous amounts. A
reduction in the amount of material on the piers would reduce the risk
associated with water velocity and scour potential.

Alternative 2:
Modified Existing Management
Approach

This alternative is a modification to the
current BNSF, County, and Diking Districts
debris management approach. The
modification would formalize the existing
process in a plan that identifies combined
multi-agency funding and resources for a
proactive program of monitoring and making
emergency personnel available. Integrating
this into the existing agency emergency
management program makes the potential
for cost reimbursement more viable.

The current debris management approach includes monitoring the debris
build-up and projected flows under the bridge and determining when
actions to redirect the debris are appropriate.

The intent of this alternative is to integrate this program into the existing
multi-agency emergency management plan that identifies funding and
resources for natural hazards. This will provide proactive monitoring of
weather and river flows, enabling emergency personnel to be on standby
before debris accumulates at the bridge piers. The emergency personnel
can then be mobilized as debris begins to accumulate before damage to
the structure or dikes occur or the need for closure of the structure to
train traffic is necessary. Additionally, the emergency management plan
documentation process will assist in getting reimbursement from state
and federal agencies, such as FEMA, during emergencies.

June 2007
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Exhibit ES.1 (Continued)

Description of Debris Management Alternatives

Alternative/Description

Purpose

Alternative 3:
Conveyance and Management Option

This alternative involves four measures to
protect the structure:

e Increase the conveyance through the
existing bridge. This measure would
include grading and possible dredging
within the channel (and potentially
outside of the ordinary high water of
the river under the bridge on the north
side of the river) to allow for more
conveyance of water under the bridge
during high flows. Piers in the
dredged or graded area may need to
be extended deeper or otherwise
protected from scour and lateral
pressure.

o Construction measures to protect or
strengthen other piers that would be
subjected to scour and/or lateral
movement as a result of debris build-
up.

o Addition of deflectors and possibly
reconfiguration of the noses of the
existing piers to reduce the potential
for debris to accumulate.

o Development of a detailed and
documented debris management
program for deflection and dislodging
of debris from the piers during high
flow events and off-event times. This
element includes designation of a
responsible party and defined
budgeting and equipment staging for
anticipated efforts.

This alternative addresses the impacts of debris that accumulates on the
structure by increasing the area available for flood flow conveyance during
high flow events and strengthening the structure to withstand some debris
buildup as well as scour beyond its current capacity. The increase in
bridge opening area will, in theory, reduce water velocity and scour
potential and alleviate adverse backwater effects. A coordinated and
defined management program, and deflection devices, would reduce the
potential buildup of debris on the structure.

Eastern Skagit Rail Project Feasibility Study
Executive Summary
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Exhibit ES.1 (Continued)

Description of Debris Management Alternatives

Alternative/Description

Purpose

Alternative 4:
Rerouting and Management Option

This alternative involves three measures to
protect the structure:

e (Capture and rerouting of debris
upstream of the bridge before it lodges
on the structure. This measure would
involve the construction of a debris
accumulator and establishment of a
removal and reintroduction operation
for the debris.

e Addition of deflectors and possibly
reconfiguring the noses of the existing
piers to reduce the potential for debris
to accumulate.

e Development of a detailed and
documented debris management
program for deflecting and dislodging
debris from the piers both during high
flow events and off event times. This
element includes designation of a
responsible party and defined
budgeting and equipment staging for
anticipated efforts.

This alternative addresses the impacts of debris that accumulates on the
structure by keeping the debris from reaching the structure to the extent
feasible during high flow events. The reduction in the amount of
accumulated material on the piers would reduce the risk associated with
water velocity and scour potential. A coordinated and defined manage-
ment program, and deflection devices, would reduce the potential buildup
of debris that gets past the upstream debris accumulator and tries to lodge
on the structure.

Alternative 5:
Flow Control and Management

This alternative involves the development
and implementation of flow control
measures. These measures could include
controlling release of flows from upstream
dams, providing off-channel storage in the
watershed upstream of the bridge, or flow
diversion around the bridge to reduce the
volume and/or rate of water flowing under
the structure. This alternative would also
include a detailed and documented debris
management program for deflection and
dislodging of debris from the piers during
high flow events and off-event times. This
element includes designation of a

The desired outcome of this alternative is to address the impacts of debris
that accumulates on the structure by reducing the rate, thereby reducing
the velocity, of flow through the structure. This will reduce the potential of
damage from debris buildup due to decreased scour. A coordinated and
defined management program and deflection device(s) would reduce the
potential buildup of debris on the structure.

June 2007
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Exhibit ES.1 (Continued)

Description of Debris Management Alternatives

Alternative/Description

Purpose

Alternative 5 - Continued

responsible party and defined budgeting
and equipment staging for anticipated
efforts. Construction elements associated
with this alternative include only items
associated with deflecting debris from the
existing structure, such as adding debris
deflection devices to the existing piers.

Alternative 6:
Replacement of Bridge

This alternative involves replacing the
existing bridge with a structure that includes
less piers and wider openings. Currently the
bridge has 13 piers with at least six piers in
the main channel. This alternative, as
summarized in a draft report by Pacific
International Engineering, PLLC, February
2004, would include a total of five piers.

The purpose of this alternative is to replace the existing bridge with a
structure that has fewer and better designed piers and wider opening
deflect debris, increase conveyance of water under the structure and

effects of scour. The structure would be designed to withstand significant

scour and lateral forces from debris and flow. Aesthetics of a new
structure would be considered in its design.

s to
resist

What key issues were identified?

While conducting research for the BNSF Skagit River Bridge Management
Study — Summary of Options, the project team uncovered some issues and

challenges that need to be addressed before a new debris management plan or
process could be developed and implemented.

Key issues and challenges identified during this study are:

e Large woody debris will always be in the Skagit River.

e Each bridge owner (the BNSF Railway Company, the Washington State
Department of Transportation, Skagit County, and the cities of
Burlington and Mount Vernon) removes debris with its own team and
pays for the work independently.

e BNSF activities are governed by federal regulations that take precedence
over state and local regulations. Skagit County, WSDOT, and the cities
of Burlington and Mount Vernon must obtain a Washington State
Hydraulic Project Approval (HPA) permit when removing debris from
the Skagit River. The BNSF does not need an HPA permit.

Eastern Skagit Rail Project Feasibility Study
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The BNSF did not express an interest in entering into any formal debris
management agreement with state and local agencies.

There are limited public funds available for debris management.
Debris removal by public agencies can only occur during specific times
outlined in the HPA permit. Removing debris outside these windows

can only occur during a declared emergency.

The federal government and local jurisdictions can not reach consensus
on the best way to deal with Skagit River flooding and flood damage.

What are the recommended next steps?

Based on the overall process and findings from this study, the project team
recommends the following activities for future consideration:

Periodically, bridge owners should share information with each other
about best practices for debris removal.

Bridge owners should explore the possibility of purchasing larger boats
-- they would be safer for crews and more effective for dislodging
debris. This recommendation is based on interviews with the BNSF and
WSDOT staff.

All bridge owners should participate in an informal arrangement that
would better communicate debris removal activities whenever any
bridge owner intends to enter the river for that purpose. Through this
communication, bridge owners downstream could mobilize teams in a
timely manner to remove anticipated debris.

Seek funding and implement a pilot project that would test the suitability
of emerging debris management technologies on the Skagit River.

This discussion is not intended to be all-inclusive. It is likely that other
discussion points will emerge as debris management plans are further refined
and explored among the many stakeholders.

June 2007
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Chapter One
Introduction

In 2005, the
Washington State
Legislature
appropriated
$150,000 to develop
a conceptual bridge
design to replace the
existing BNSF
Railway Company’s
(BNSF) Skagit River
Bridge in Burlington.
During high floods,
the bridge’s piers
trap debris. The
accumulated debris
can create an BNSF Skagit River Bridge

artificial dam which

backs up water and

thus increases flooding in the immediate area. The debris surrounding the
piers could potentially weaken the structure, thereby disrupting use of this
important transportation route. The bridge, originally built by the Great
Northern Railroad in 1916, is part of today’s only north-south main line
railroad on the west side of the Cascade Mountains. This main line moves
freight north to Canada and south through the western United States to
Mexico. It also connects with major east-west corridors to move freight to
other U.S. markets.

Recognizing the importance of this bridge and the potential for accumulated
debris around the piers, Skagit County asked legislators for funding to design
a new railroad structure which would not be as prone to collecting debris
along its piers. The Legislature asked the Washington State Department of
Transportation (WSDOT) to work with Skagit County on the new rail bridge
design. However, due to the unavailability of County matching funds,
WSDOT and the County obtained permission to use the $150,000 to review
and assess current debris collection and management practices along the
Skagit River, and in particular, at the BNSF bridge.

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
Chapter One - Introduction Page 1-1



Where is the BNSF Skagit River Bridge located?

Why does debris
accumulate at the

bridge?

The BNSF
Skagit River
Bridge is
located along

the Skagit N ﬁ
lljelzl\xe;en / Not to Scale
Mount
Vernon and @ ®
Burlington
(Exhibit 1.1).
The bridge
crosses the
Skagit River
just east of

Riverside 2
[\

Drive and

Interstate 5

(see Exhibit

1.2). Mount
Vernon

Exhibit 1.1
Regional Context: BNSF Skagit River Bridge

@ Sedro-

Burlington

Two factors contribute to debris accumulation at the BNSF Skagit River
Bridge. The design of the bridge itself — over one thousand feet long with 13
piers — blocks debris moving downstream thus creating an artificial barrier. In
addition, much of the Skagit River is designated as a Wild and Scenic River,’
which means that the river must be kept in its natural state -- including the
natural accumulation of woody and vegetative debris which flows
downstream from the Cascade Mountains. As a result, this debris is permitted
to flow downstream into the portion of the Skagit River which is not
designated as Wild and Scenic — resulting in accumulation at the BNSF and
other downstream bridges.

"The Skagit Wild and Scenic River System, in northwest Washington State, was established by
Congress in 1978 (Section 703 of Public Law 95-625, 10 November1978). The system
includes 158.5 miles of the Skagit and its tributaries—the Sauk, Suiattle, and Cascade Rivers.

June 2007
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Exhibit 1.2
General Location of the BNSF Skagit River Bridge

McCorquedale Road

Burlington

Burlington Boulevard

East Whitmarsh Road

Stewart Road Hoag Road

Riverside Drive

A
N

Not to Scale

Where is the river designated as Wild and Scenic?

The Skagit Wild and Scenic River designation begins just east of the town of
Sedro-Woolley, extending to Bacon Creek near the boundary of the Ross Lake
National Recreation Area in the North Cascades National Park Service
Complex. Segments of the Sauk, Suiattle and Cascade rivers are included in
the river system.

Beginning high in the North Cascade Mountain Range, the Skagit Wild and
Scenic River System winds down steep slopes, through forested hillsides

and wide, open valleys eventually reaching Puget Sound. The rivers of the
Skagit System (Skagit, Sauk, Suiattle and Cascade) flow through rugged
wilderness, forestlands, rural communities, farmlands and cities of the lower
Skagit Valley. This diverse and forested terrain contributes to the large
amount of debris which flows downstream along the Skagit River.

What is the purpose of the Wild and Scenic designation?

Pursuant to the Wild and Scenic Rivers Act Section 10(a) the Wild and Scenic
designation ensures that the Skagit River’s natural qualities are preserved.

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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Specifically, the designation ensures the preservation of the:

o Free-flowing characteristics and water quality of the river; and

o Outstandingly remarkable values for wildlife, fish, and scenic
qualities.

The Skagit River is the largest watershed in the Puget Sound Basin, providing
over twenty percent of the water flowing into the Sound.”> The Skagit River is
the third largest river (the Columbia and the Sacramento rivers are larger) in
the western United States.’

Who manages the Skagit River System?

The Forest Service manages 44 percent of the land within the Skagit Wild and
Scenic River System (see Exhibit 1.3). Fifty percent of the land is privately
owned and the remaining six percent is owned by State, County, and other

Exhibit 1.3
Skagit River System Wild and Scenic River Designated Area
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’Ten billion gallons of water are drained every day from over 2,900 streams in the Skagit
River watershed.

SU.S. Department of Agriculture Forest Service website: www.fs. fed.us/r6/mbs/skagit-wsr/
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Federal agencies. The portion of the Skagit River which is not designated as
Wild and Scenic (east of Sedro-Woolley) is managed by the Washington State
Department of Natural Resources.

In addition, three Native American tribes co-manage, with the Washington
State Department of Fish and Wildlife, the fishery resources of the Skagit
River System. The three tribes of the Skagit System are: the Upper Skagit
Tribe, the Swinomish Tribe, and the Sauk Suiattle Tribe.

The Skagit River System Cooperative, a natural resource management agency,
works on behalf of the Sauk-Suiattle and Swinomish Indian Communities.
Appendix A provides correspondence between the project team and the
Skagit River Cooperative and other Native American tribes. The Cooperative
is just one of the many project stakeholders interested in the debris
management process at the BNSF Skagit River Bridge and along the Skagit
River in general.

Who are the project stakeholders?

In addition to the Skagit River System Cooperative, project stakeholders
include local, county, and federal agency representatives and BNSF staff.
Stakeholders that participated in project meetings are presented in Exhibit 1.4
on the following page.

The BNSF started out as a project team member but withdrew early in the
process as they felt that the study did not address the cause of debris
accumulation.

What type of outreach and coordination has taken place?

Five project meetings were held with stakeholders between July 2006 and
January 2007. During these meetings, stakeholders worked with the project
team to:

Clarify the initial purpose of this study;

Develop evaluation criteria to rank debris management alternatives;
Formulate various alternatives for debris management;

Perform an initial evaluation of the alternatives; and

Identify a potential preferred alternative approach to debris
management.

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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Exhibit 1.4
Project Stakeholder Participants

City Representatives

Anacortes

Burlington

Mount Vernon

Sedro-Woolley

County Representatives

Skagit County Planning
Skagit County Public Works
Other Local/Regional Agencies
Diking District 3
Diking District 12
Diking District 17
State Agencies
Washington State Department of Fish and Wildlife

Washington State Department of Transportation, Northwest Region

Federal and Tribal Agencies

U.S. Corps of Engineers

National Marine Fisheries Service

Skagit River System Cooperative

Throughout the course of this preliminary study, the WSDOT project team
coordinated with local agency and railroad representatives. Appendix B
contains information from these stakeholder outreach activities.

From January through February 2007, local stakeholders and agency staff had
the opportunity to review a draft preliminary report.* The document was
distributed to local agency staff and railroad representatives for review and
comment. Comment letters received from stakeholders are contained in
Appendix C of this report.

*For a hard copy of the December 2006 document, or a CD-ROM, contact the State Rail
Office at 360-705-7939.

June 2007
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What is contained in this report?

The report introduces the background and purpose of the study in the first two
chapters. Chapter 3 presents current operations of debris management
programs and processes for the BNSF Skagit River Bridge and other bridges
along the lower Skagit River. Chapter 4 reviews preliminary alternatives
studied by the project team and stakeholders and presents the screening
criteria and evaluation. Chapter 5 presents an overview of the issues and
challenges surrounding debris management that were identified during the
study.

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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Chapter Two
Purpose and Need for this Study

During recent and historic high floods of the Skagit River, the BNSF Railway
Company’s (BNSF) bridge piers have blocked debris from moving
downstream, creating a pool of water just upstream of the bridge. This
accumulation of water has contributed to flooding in the neighboring
community. To address this problem, Skagit County has expressed an interest
in replacing the existing railroad bridge with a structure that has less piers.
However, due to lack of funding, as well as discussions with the BNSF (the
bridge’s owner), Skagit County and the Washington State Department of
Transportation (WSDOT) decided to conduct a study which considers less
costly ways to respond to debris accumulation at the bridge.

What is the purpose of this study?

The purpose of the study is to understand the existing approach for debris
management at the BNSF Skagit River Bridge and identify a coordinated
process for agencies and private property owners to dislodge and/or deflect
debris from the bridge so that it could pass downstream where it may naturally
accumulate during a flood.

Does the Skagit River have
a history of flooding?

Yes, flooding along
the Skagit River has
been frequent, with
recent events causing
damage twice in 1990
and again in 1995 and
2003. Losses were
minimized for these
recent events due to
active and successful
flood fighting. -

Damages in the one Skagit River during 2003 floods
million dollar range’

occurred earlier from

’Estimated values at the time of the event-not current dollars

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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flood events in 1909, 1932, 1949, and 1951 when development in the flood
plain was limited. Today, flood events of similar magnitude would cause
much greater damage.’

For most of the twentieth century, flooding primarily affected farm families
living in the lower portions of the Skagit Valley, along with the crops and
dairy herds they raised. With the dramatic increases in population and
commercial development in the last 25 years in the western portion of the
County, the effects of a major flood event could be long term and very
difficult to overcome.’

Why does flooding result in accumulated debris?

How does debris affect the
BNSF Skagit River Bridge?

As discussed in Chapter One, the Skagit River — just upstream of the bridge -
is a designated Wild and Scenic River. Because of this designation, humans
can not interfere with the natural flow and activity of the river. During
flooding events, vegetation and woody debris are washed from shore into the
river. This debris flows downstream, sometimes catching on natural or
human-built objects which protrude into the water. The BNSF railroad
bridge’s piers often catch some of this debris.

During three recent flood
events —in 1990, 1995, and
2003 -- the BNSF Skagit
River Bridge became loaded
with a massive debris jam.
Additionally, the capture of :
debris by the bridge in 1995 Debris captured by BNSF Skagit River Bridge
caused subsequent pier failure  during 1995 flood event

and severely damaged the left

bank levee. The debris captured by the BNSF bridge during the 1995 flood
event caused scour (erosion) to occur that displaced a bridge pier. Because
the 1,007-foot long bridge has shallow footing piers,® the scour and debris
caused damage to a portion of the bridge. Immediate action by the BNSF and
local agencies prevented further damage to the structure.

% Draft Economic Flood Damage Assessment of Without Project Conditions for the Skagit
River, United States Army Corp of Engineers, Seattle District (2006), page 2.
"Natural Hazards Mitigation Plan, Skagit County (2003), page 35.

Personal Communication with Bruce Roper, BNSF Everett, Washington office, July 24,
2006.
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The Skagit River moves a tremendous amount of large woody debris during
major flood events. Each flood tasks the BNSF with the challenge of
removing debris from the bridge’s substructure to eliminate the blockage of
flow and reduce the potential for pier scour. Evidence suggests that the Skagit
River will continue to flood periodically. Without human intervention, these
events will cause debris to accumulate along the BNSF Skagit River Bridge’s
piers, thus potentially threatening the integrity of the bridge. The existing
structure’s position and pier configuration promotes debris and sediment
accumulation around the piers, leading to scour issues and repetitive
maintenance activities.

How can accumulated debris result in levee failure?

As the water surface rises during a flood event, it leaves the normal river bank
and begins to flow against the constructed levees. Debris can cause the
velocity of the river water to increase, potentially causing the bank of the
levee to erode. If measures are not taken to secure the levee, it could
ultimately fail.

In addition, if debris collects against the bridge, an artificial dam is created,
gradually blocking the river from flowing downstream. As flood levels
approach the top of the levees, an increase in the water surface elevation
causes the levees to overtop. River water flowing over the top of the levee

will cause erosion to the levee. If the situation is not corrected, the levee will
fail.

While the levee system on the
Skagit River has controlled much
of the flood threat, these levees
have also contributed to the
vulnerability of the citizens and
businesses in the county. Without
the levees, minor flooding would
occur on an annual basis,
sometimes occurring more than
once each year. Such frequent
minor flooding would most likely
encourage residential and
commercial development to be
located on higher ground and out
of flood hazard areas.

Levee failure example from 2003 Skagit
River floods
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Approximately 30,000 people (approximately 28 percent of the population) of
Skagit County live within the floodway and the floodplain of the Skagit
River.’

Why is this study needed?

Based on historical records of flooding in the Skagit River Basin and the
severe impacts large flood events have had on the citizens of Skagit County,
there is a high probability of future flooding and a high flood risk for the
people, businesses, and infrastructure located within the floodway and the
floodplain of the Skagit River. Such flooding would inevitably move debris
downstream at a high velocity which could threaten the integrity of the levees
and the BNSF Skagit River Bridge.

What would happen if the BNSF Skagit River Bridge failed?

The BNSF railroad bridge has national significance -- it is the only north-
south railroad line on the west side of the Cascade Mountains and it has
international trade importance. Planning estimates indicate that
approximately 12 freight trains per day travel along this main line (and cross
the Skagit River Bridge). The trains carry over 56 million tons of freight.
Additionally, the refineries in Skagit County make heavy use of the rail line.
The BNSF loads 3,600 rail cars per year of petroleum product at Shell
(located in nearby Anacortes), which includes approximately:

e 43,000 gallons per day of diesel;
e 21,000 gallons per day of liquefied petroleum gas; and
e 192,000 gallons per day of butane.'

In addition, if the railroad bridge fails because of debris, the majority of the
debris and the debris from the bridge will likely be released at once, causing a
potential hazard to the riverbank/levees and bridges downstream. In the case
of the BNSF bridge, the Riverside Drive and I-5 Bridges are immediately
downstream, and would be threatened by a failure of the BNSF Skagit River
Bridge. Damage to either of those downstream bridges could close them to
traffic until crews could repair them.

Why can’t the debris be removed from the Skagit River?

Large woody debris and large woody material is recognized by local Native
American Tribes, as well as federal and state government, as being important
to fish populations and their habitats in the Skagit River System. Removal of

°Natural Hazards Mitigation Plan, Skagit County (2003), page 41.
Personal Communication with Torey Nelson, Skagit County, December 11th, 2006.
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this debris is prohibited on Wild and Scenic Rivers. As a result, this debris is
permitted to flow downstream into the portion of the Skagit River which is not
designated as Wild and Scenic — resulting in accumulation at the BNSF and
other downstream bridges.

Removal of debris along the non-designated section of the Skagit River
requires a Washington State’s Hydraulic Project Approval (HPA) permit
(issued by the Washington State Department of Fish and Wildlife)."' The
purpose of this permit is to ensure that construction or other activity within the
waterway does not impact or disrupt fish and shellfish habitat. The permit
allows the State to monitor activities within Washington’s waterways. ">

How is accumulated debris monitored and managed along the
Skagit River?

Debris management is conducted along the Skagit River through several
independent response plans coordinated by the local diking districts, the
BNSF Railway Company (BNSF), the Washington State Department of
Transportation (WSDOT) and the cities of Mount Vernon, Burlington, and
Sedro-Woolley. The following chapter presents an overview of the various
processes used to clear accumulated debris from bridges located along the
Skagit River.

"' 4n HPA is also required for, but not limited to, freshwater such as: stream bank protection;
construction of bridges, piers, and docks, pile driving; channel change or realignment,
conduit (pipeline) crossing; culvert installation; dredging; gravel removal; pond
construction; placement of outfall structures; log, log jam, or debris removal; installation or
maintenance of water diversions, and mineral prospecting. Major saltwater activities
requiring an HPA include, but are not limited to: construction of bulkheads, fills, boat
launches, piers, dry docks, artificial reefs, dock floats, and marinas; placement of utility lines;
pile driving; and dredging.

’The BNSF is not required to obtain a Washington State HPA permit when removing debris.
Class I Railroad activities are treated as interstate commerce and thus subject to federal
regulations. These federal regulations typically take precedence over state and local
regulations.
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Chapter Three

Existing Debris Management Processes

Flood damages in Skagit County exceed losses due to all other natural
hazards. Floods are a major threat to property and the environment, and to a
lesser extent, the safety of persons and livestock located within the floodway
and the floodplain.” Flooding results in accumulated debris along the Skagit
River. Any proactive management such as debris control or structural
changes (i.e., replacing a bridge that causes flow restrictions) will reduce the
potential for damage within the county and to the bridges along the Skagit

River.

How many bridges cross the Skagit River?

Eight bridges are located along the Skagit River between Concrete and Puget
Sound. Exhibit 3.1 presents a list and description of each of these bridges.

Exhibit 3.2 on the following page illustrates their general location.

Exhibit 3.1
Major Bridges along the Lower Skagit River

Bridge Name Owner
Abandoned Railroad Bridge | Skagit County
SR 9 Washington State Department of
Transportation
BNSF Bridge #70* BNSF Railway Company

Riverside Drive/South
Burlington Boulevard

Cities of Burlington and Mount
Vernon

I-5 Washington State Department of
Transportation

SR 536 Washington State Department of
Transportation

North Fork Bridge Skagit County

South Fork Bridge Skagit County

*Bridge #70 is the official name/designation of the BNSF Skagit River Bridge.

BNatural Hazards Mitigation Plan, Skagit County (2003), page 44.
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Exhibit 3.2
Location of Bridges along the Lower Skagit River
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Is each bridge’s owner responsible for its maintenance and debris
management?

Yes, each jurisdiction identified in Exhibit 3.1 maintains their respective
bridges and are responsible for debris management. Each bridge owner has its
own process for dealing with accumulated debris and all costs associated with
debris management.

What is the BNSF’s debris management process?

The BNSF Railway Company (BNSF) has an aggressive debris management
program that has been in place for twelve years.'* This program was

“Information in this section regarding the BNSF’s current debris management program was
obtained through interviews with the BNSF Bridge and Structures staff and project team
members.
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implemented after the railroad bridge across the Skagit River was damaged by
a major flood event in 1995. The debris management program is carried out
by railway staff and a private contractor that specializes in debris removal.
BNSF also communicates regularly with the local dike districts when weather
conditions indicate a greater likelihood of rising waters and debris
accumulation.

BNSF staff monitors water levels on the Skagit River both physically at the
bridge and remotely via computer (using U.S. Army Corps of Engineers river
data). When water levels reach 23 feet, railroad personnel prepare for the
potential for flooding and debris accumulation. This water level threshold
also triggers communication from local dike districts to BNSF.

When debris begins to
accumulate on the bridge
piers during a flood event,
BNSF continues to operate
its rail line. A BNSF boat
is trucked in from Everett
and a 24-foot twin-engine
steel boat (that is stored in
Burlington) enters the
water approximately two
hundred yards downriver e

from the railroad bridge. A crew approaches a pier und
The BNSF boat is used to ~ during a flood event.
supervise the work and

serve as a rescue craft. The contractor boat moves into position and bumps
debris piles off the bridge piers. The river current then carries the debris
downstream. In cases where the debris is tangled and more difficult to
dislodge, chainsaws are used to cut the debris free.

Sl

er fhe BNSI;brlc»i;qe

During some floods, debris accumulates on the bridge piers on the north end
of the structure where the waters are too shallow for the boats to operate
effectively. When this occurs, a crane mounted on a special railcar is
positioned above the piers. A short, flexible wire or rope or a clamping device
(known as a clamshell) is used to reposition large, woody material so that it
can be re-directed downstream.

BNSF staff and their contractor stay on-site during a flood event until the
bridge is free of debris. Monitoring continues until the waters subside. BNSF
bridge inspectors continually assess the condition of the bridge to make sure it
is safe for trains to pass.
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When debris accumulates on the bridge piers at times other than flood events,
BNSF keeps the bridge open to rail traffic but follows a similar process to the
one described above. This preventative work helps BNSF ensure that the
bridge piers are free of debris before a flood event occurs, thereby limiting the
likelihood a recurrence of the massive logjam than damaged a portion of the
structure in 1995.

As part of BNSF’s regular maintenance-of-way program, the railroad inspects
the bridge and piers (including underwater inspections of the piers) throughout
the year.

BNSF estimates that it spends approximately $100,000 per year to dislodge
debris from their bridge across the Skagit River.

How is debris managed for other bridges in the study area?

There are seven other bridges across the lower Skagit River that can be
impacted by floating debris. These bridges are owned by four public
agencies: Skagit County, the Washington State Department of Transportation
(WSDOT), and the city of Mount Vernon. The following profiles describe
these structures and how each bridge owner manages the accumulation of
debris.

Skagit County Bridges

Skagit County owns three bridges which cross the lower Skagit River.
Exhibit 3.2 presented earlier in this chapter illustrates their general location.

Abandoned Railroad Bridge

Description: The existing
bridge was constructed by the
Northern Pacific Railroad in
1914. Rail service across the
bridge ended in the late 1970s. _— .
Skagit County Parks and :
Recreation took ownership of
the bridge in 1993 and had
intended to make it part of the
Centennial Trail System. The
county no longer has plans for a
trail at this location. The UL Rl o S
structure has four piers. One of ~ Abandoned Railroad Bridge
the piers supports a non-

functional swing mechanism.

Due to its larger width, this pier is prone to collecting a large amount of
debris.
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North Fork Bridge

Description: The Skagit River
separates into two channels just
before in flows into Puget
Sound. The separation occurs
approximately three miles
southwest of Mount Vernon.
This two lane bridge was
constructed in 1957. It has
seven piers, with three piers in
the main channel of the Skagit North Fork Bridge
River.

South Fork Bridge

Description: This bridge
across the south fork of the
Skagit River was constructed in
1970. It has seven piers, with
three piers in the main channel
of the Skagit River.

Skagit County’s debris
management activities

The three county-owned bridges
are approximately ten miles — & v

apart, with the Abandoned South Fork Bridge

Railroad Bridge the furthest

upriver. Skagit County typically tries to dislodge the debris from the
Abandoned Railroad Bridge before performing similar work on the other two
downriver bridges in order to reduce the frequency and cost of debris removal.
All debris management is covered under a single five year HPA permit issued
by the Washington State Department of Fish and Wildlife. The current permit
expires in 2008.

Skagit County hires a contractor to dislodge the debris at the Abandoned
Railroad Bridge. This work takes place during the low-water season, usually
between July 15 and September 30 of each year. Due to the poor condition of
the bridge decking, all work is performed at river level. The contractor uses a
yarding machine with cables to pull debris slightly upriver, and then releases
the debris so it can flow freely past the bridge piers.

Debris that accumulates on the North Fork and South Fork Bridges is
dislodged by contractors hired by the county and Skagit County staff. The
work is done using a combination of cranes stationed atop the bridge deck and
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boats in the river. Dislodging the debris from the bridge piers can take up to a
week and half.

Whenever Skagit County intends to dislodge debris for their bridges, county
staff notifies the Army Corps of Engineers, the local diking districts, and the
State Department of Fish and Wildlife.

During a flood event, an emergency must be declared before any debris
management work can take place. Skagit County will not perform any debris
management activities until after the river has receded below flood stage. The
county believes that performing debris management work during a flood is too
hazardous for its employees and contractors.

The county spends approximately $30,000 to remove debris after each high
water event. However, this does not occur every year.

Washington State Department of Transportation Bridges

The Washington State Department of Transportation owns three bridges
which cross the lower Skagit River. Exhibit 3.2 presented earlier in this
chapter illustrates their general
location.

State Route 9 Bridge

Description: This two lane
bridge was constructed in 1959.
It is located just downriver of
the Abandoned Railroad Bridge
and tends to collect debris that
dislodges from the adjacent
structure. The span carries an
average of 11,000 vehicles per
day. The bridge has three piers
in the Skagit River.

Interstate 5 Bridge

Description: This four lane
bridge was constructed in 1955.
The span carries an average of
70,000 vehicles per day. There
are four piers in the Skagit
River.

State Route 536 Bridge

Description: This two-lane, ;
swing span bridge was Interstate 5 Bridge
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constructed in 1954. The bridge carries an average of 21,000 vehicles per
day. The bridge has four piers in the Skagit River. The pier supporting the
swing mechanism was damaged in
1996 after a large accumulation of
debris caused severe scouring to the
base of the pier. The damaged pier
was replaced in 1997 and a large
wooden deflector was installed.

WSDOT’s debris management
activities

The three state-owned bridges are in g = .
close proximity to one another. All ~ State Route 536 Bridge
three structures are monitored

regularly for debris accumulation. During times when a flood watch or
warning has been issued by the Army Corps of Engineers, WSDOT increases
its inspections and continuously monitors each structure. Like Skagit County,
WSDOT will not begin debris management work until after the flood waters
have subsided.

WSDOT performs debris management work or hires a contractor, depending
on work load and urgency. The work is performed using a combination of
boats and logging equipment positioned on the bridges to cut and release the
debris piles. When debris is dislodged from bridge piers, WSDOT follows the
material downriver using the department’s 22 foot boat powered by a 75
horsepower outboard motor to ensure that the debris does not damage private
property, such as docks and marinas further downriver.

WSDOT notifies the department’s environmental manager and the local
habitat biologist before dislodging debris. No other agencies are contacted.

Over the past ten years, WSDOT has spent an average of $10,000 per year to
dislodge debris from the three state-owned structures on the lower Skagit
River. b~

Cities of Burlington and ; -
Mount Vernon Bridge . e

The cities of Burlington and
Mount Vernon co-own one bridge
which crosses the lower Skagit
River. Exhibit 3.2 presented
earlier in this chapter illustrates its
general location.

Riverside Bridge
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Riverside Bridge

Description:

This new concrete bridge was constructed in 2004. It is located just
downriver of the Abandoned Railroad Bridge. The new bridge is not very
vulnerable to debris damage and does not accumulate debris as easily as the
other upriver bridges. The bridge has four piers in the Skagit River.

Cities of Burlington and Mount Vernon debris management
activities

Diking District 12 (the dike district with jurisdiction over the right bank levee)
watches for debris buildup at this bridge. The cities of Mount Vernon and
Burlington share cost responsibilities for removal of the debris. The cities of
Mount Vernon and Burlington arrange for the actual work to remove the
debris at the Riverside Drive Bridge. A local contractor — Iron Horse — is used
to dislodge the debris. The contractor uses boats and sometimes a log yarder
to dislodge debris.

During major flood events when debris build up becomes extensive, regional
communication takes place between the city of Mount Vernon (which
activates its own incident command team) and the regional flood emergency
management activities of Skagit County.

Since this bridge has been in place, the cost of debris removal has decreased.
For example, the City spent about $6500 on debris removal in 2004 and $600
in 2005 when the old bridge and/or bridge piers were yet to be demolished.
After demolition in 2005, the City has had no debris removal expenditures in
2006 in spite of a major flood event.

Whose boats do bridge owners use to dislodge debris?

The BNSF and WSDOT own boats that are used to dislodge debris from
bridge piers. Skagit County
and the cities of Mount
Vernon and Burlington do not
own boats for this purpose.

All bridge owners use private
contractors to either assist
with debris management
activities or perform work on
behalf of the bridge owner.
Based on discussions with
bridge owners, the types of
boats currently in use are safe
and effective. However, it

A typical boat used to dislodge debris
measures 22 to 28 feet in length
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was suggested that larger and more powerful boats could be even safer and
more effective for debris management.

Does the BNSF coordinate debris management with local
agencies?

No. The BNSF communicates with staff from Diking District 12 when there
is a potential for flooding on the Skagit River. This informal communication
takes place before the BNSF and its contractors enter the water to remove
accumulated debris. No other coordination with any other agency takes place.
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Chapter Four
Proposed Alternatives for Debris Management

This chapter presents the alternatives, evaluation criteria and methodology that
were developed by project team members and stakeholders. The preferred
alternative identified by project stakeholders is discussed following
presentation of the alternatives and their evaluation.

What was the process for alternatives development and evaluation?

The project team met with stakeholders during the course of this study.
Exhibit 4.1 presents a listing of project meetings and the purpose of each of
these meetings. During this time, project team members worked with
stakeholders to identify potential alternatives to debris management along the
Skagit River. Evaluation criteria and methodology were also developed as part
of this stakeholder outreach. Stakeholders also participated in scoring each

alternative.
Exhibit 4.1
Stakeholder Meetings and their Purpose
Date of Meeting Purpose of Meeting
May 15, 2006 Preliminary meeting with Skagit County
and Diking District 12 staff
July 14, 2006 Information gathering from project
stakeholders
August 16, 2006 Development of evaluation criteria
September 8, 2006 Identification of alternatives
October 5, 2006 Evaluation of alternatives

Appendix B presents meeting agendas and materials developed by the project
team and stakeholders related to evaluation criteria and alternatives
development.
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What alternatives were considered for study?

Project team members and stakeholders worked together to identify potential
options to the current debris management process utilized by the BNSF
Railway Company (BNSF) and other jurisdictions along the Skagit River.
Exhibit 4.2 identifies these alternatives.

Exhibit 4.2

Description of Debris Management Alternatives

Alternative/Description

Purpose

Alternative 1:
Existing Management Approach

This alternative entails continuation of the
existing debris management program for
deflection and dislodging of debris from the
piers during high flow events and off-event
times.

This alternative addresses the impacts of debris around the structure by
keeping the debris from accumulating to dangerous amounts. A
reduction in the amount of material on the piers would reduce the risk
associated with water velocity and scour potential.

Alternative 2:
Modified Existing Management
Approach

This alternative is a modification to the
current BNSF, County, and Diking Districts
debris management approach. The
modification would formalize the existing
process in a plan that identifies combined
multi-agency funding and resources for a
proactive program of monitoring and making
emergency personnel available. Integrating
this into the existing agency emergency
management program makes the potential
for cost reimbursement more viable.

The current debris management approach includes monitoring the debris
build-up and projected flows under the bridge and determining when
actions to redirect the debris are appropriate.

The intent of this alternative is to integrate this program into the existing
multi-agency emergency management plan that identifies funding and
resources for natural hazards. This will provide proactive monitoring of
weather and river flows, enabling emergency personnel to be on standby
before debris accumulates at the bridge piers. The emergency personnel
can then be mobilized as debris begins to accumulate before damage to
the structure or dikes occur or the need for closure of the structure to
train traffic is necessary. Additionally, the emergency management plan
documentation process will assist in getting reimbursement from state
and federal agencies, such as FEMA, during emergencies.

Alternative 3:
Conveyance and Management Option

This alternative involves four measures to
protect the structure:

® Increase the conveyance through the
existing bridge. This measure would
include grading and possible dredging
within the channel (and potentially
outside of the ordinary high water of the
river under the bridge on the north side
of the river) to allow for more

This alternative addresses the impacts of debris that accumulates on the
structure by increasing the area available for flood flow conveyance
during high flow events and strengthening the structure to withstand
some debris buildup as well as scour beyond its current capacity. The
increase in bridge opening area will, in theory, reduce water velocity and
scour potential and alleviate adverse backwater effects. A coordinated
and defined management program, and deflection devices, would reduce
the potential buildup of debris on the structure.
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Exhibit 4.2 (Continued)

Description of Debris Management Alternatives

Alternative/Description

Purpose

conveyance of water under the bridge
during high flows. Piers in the dredged
or graded area may need to be
extended deeper or otherwise
protected from scour and lateral
pressure.

e Construction measures to protect or
strengthen other piers that would be
subjected to scour and/or lateral
movement as a result of debris build-
up.

o Addition of deflectors and possibly
reconfiguration of the noses of the
existing piers to reduce the potential
for debris to accumulate.

e Development of a detailed and
documented debris management
program for deflection and dislodging
of debris from the piers during high
flow events and off-event times. This
element includes designation of a
responsible party and defined
budgeting and equipment staging for
anticipated efforts.

Alternative 4:
Rerouting and Management Option

This alternative involves three measures to
protect the structure:

e (Capture and rerouting of debris
upstream of the bridge before it lodges
on the structure. This measure would
involve the construction of a debris
accumulator and establishment of a
removal and reintroduction operation
for the debris.

o Addition of deflectors and possibly
reconfiguring the noses of the existing
piers to reduce the potential for debris
to accumulate.

This alternative addresses the impacts of debris that accumulates on the
structure by keeping the debris from reaching the structure to the extent
feasible during high flow events. The reduction in the amount of
accumulated material on the piers would reduce the risk associated with
water velocity and scour potential. A coordinated and defined manage-
ment program, and deflection devices, would reduce the potential buildup
of debris that gets past the upstream debris accumulator and tries to lodge
on the structure.
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Exhibit 4.2 (Continued)

Description of Debris Management Alternatives

Alternative/Description

Purpose

Development of a detailed and
documented debris management
program for deflecting and dislodging
debris from the piers both during high
flow events and off event times. This
element includes designation of a
responsible party and defined
budgeting and equipment staging for
anticipated efforts.

Alternative 5:
Flow Control and Management

This alternative involves the development
and implementation of flow control
measures. These measures could include
controlling release of flows from upstream
dams, providing off-channel storage in the
watershed upstream of the bridge, or flow
diversion around the bridge to reduce the
volume and/or rate of water flowing under
the structure. This alternative would also
include a detailed and documented debris
management program for deflection and
dislodging of debris from the piers during
high flow events and off-event times. This
element includes designation of a
responsible party and defined budgeting
and equipment staging for anticipated
efforts. Construction elements associated
with this alternative include only items
associated with deflecting debris from the
existing structure, such as adding debris
deflection devices to the existing piers.

The desired outcome of this alternative is to address the impacts of debris
that accumulates on the structure by reducing the rate, thereby reducing
the velocity, of flow through the structure. This will reduce the potential of
damage from debris buildup due to decreased scour. A coordinated and
defined management program and deflection device(s) would reduce the
potential buildup of debris on the structure.

Alternative 6:
Replacement of Bridge

This alternative involves replacing the
existing bridge with a structure that includes
less piers and wider openings. Currently the
bridge has 13 piers with at least six piers in
the main channel. This alternative, as
summarized in a draft report by Pacific
International Engineering, PLLC, February
2004, would include a total of five piers.

The purpose of this alternative is to replace the existing bridge with a
structure that has fewer and better designed piers and wider openings to
deflect debris, increase conveyance of water under the structure and resist
effects of scour. The structure would be designed to withstand significant
scour and lateral forces from debris and flow. Aesthetics of a new
structure would be considered in its design.
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How much does each alternative cost?

The project team did not develop precise cost estimates for each of the
proposed alternatives. However, based on professional knowledge and general
discussions with stakeholders, some general costs were identified. Exhibit 4.3
presents a comparison of the proposed alternatives using these conceptual costs

estimates.
Exhibit 4.3
Relative Cost of Debris Management Alternatives
Alternative Relative Cost of Each Alternative *

Alternative 1
Existing Management Approach

Costs remain same as now, paid exclusively
by the BNSF. Approximately $100,000 per
year.

Alternative 2
Modified Existing Management
Approach

Higher gross costs than existing program,
but using emergency documentation
procedures could result in reimbursements
that reduce the net cost to less than that of
maintaining the existing program.
Approximately $200,000 per year.

Alternative 3
Conveyance and Management

Alternative includes construction of part of
previous alternatives that results in a higher
cost. Could cost between $2 and $10
million.

Alternative 4
Rerouting and Management

More construction than previous alternative,
resulting in a higher cost than the last
alternative. Could cost between $2 and $10
million.

Alternative 5
Flow Control and Management

More construction than previous alternative,
resulting in a higher cost than the last
alternative. Could potentially cost more
than bridge replacement if significant
property acquisition is required: over $30
million.

Alternative 6
Replacement of Bridge**

Construction of a new bridge could cost
over $30 million.

*Note: cost estimates presented in this table are conceptual only and are based solely on

professional judgment and experience.

**A 2003 cost estimate of $32 million was developed for replacement of this bridge. Source: 2004 Draft BNSF Bridge
70.0 Replace Study — Alternatives and Cost Estimates prepared by Pacific International Engineering for Skagit County
and was prepared using R.S. Means Heavy Construction Cost Data (2003), page 13.
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How were alternatives evaluated?

The project team worked with stakeholders to develop evaluation criteria and a
methodology for evaluating each alternative. The following discussion
presents these criteria and also discusses their relevance to this analysis. A
score was assigned to each criterion which was then used to rank each
alternative.

Effectiveness

The effectiveness of an alternative is defined as how well the alternative
addresses the stated project goals. The project team determined that the
effectiveness of an alternative is based on how well it addresses the following:

e Protection of the BNSF Skagit River Bridge to reduce risk from bridge
failure, levee failure and flooding
= How well does the alternative provide protection for the bridge from
failure?

e Protection of the levee system adjacent to or affected by the BNSF Skagit
River Bridge
= How well does the alternative provide protection of the levees from
structural damage or failure associated with the BNSF bridge?

e Flood protection upstream
= How effective is the alternative at addressing flood level concerns
upstream of the BNSF bridge?

e Flood protection downstream
= How effective is the alternative at addressing flood level concerns
downstream of the BNSF Skagit River Bridge?

e Protection of the environment
= How well does this alternative provide environmental benefits?

Weighting: Fifty percent of the overall ranking value.

Justification for Weighting:

The effectiveness of the alternative is given the highest weighting because the
project team determined that an alternative must be effective to be worthy of
consideration. The effectiveness is evaluated on the five categories listed
above.

Practicality

The practicality of an alternative is defined as the reasonableness of putting an
alternative into place. For example, an alternative that involves removing all
of the debris from the river before it reaches the BNSF bridge is difficult to
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achieve and would rank low. It would also be unacceptable to the local
community.

Weighting:
This ranking criterion was determined by the project team to be worth 15
percent of the overall ranking value.

Justification for Weighting:

The project team weighted practicality higher than cost, funding, and
acceptability because they felt any alternative must be practical to be
implemented.

Cost

The cost of an alternative is defined as the life cycle cost that is involved in
constructing and implementing the alternative, relative to other preliminary
alternatives studied. No specific cost estimates for the alternatives were
compiled and the relative life cycle costs for each alternative were subjectively
considered. Exhibit 4.3, presented earlier in this chapter, provides information
about conceptual cost estimates and comparisons.

Weighting: Ten percent of the overall ranking value.

Justification for Weighting:

The project team awarded the cost of an alternative only ten percentage points
in overall weighting because, while important, there are several other factors at
least as critical as cost in satisfying overall project objectives. The project team
recognized that the transportation and flood protection issues associated with
debris on the structure and related river flow are far more significant than the
$32 million'"” one-time cost for replacing the bridge. The team did recognize
that cost must, however, be considered as a factor in selecting an alternative.

Fundability

The fundability of an alternative is defined as how likely an alternative is to
receive adequate funding. This criterion is intentionally separate from cost
because the project team recognizes that funding may be available for one
alternative based on the type of alternative, but not available for another, less
expensive alternative. If a project has multiple sources of funding, the project
team felt the alternative should receive a higher score than an alternative with
one or relatively few sources. Additionally, the team felt that having multiple

13 The estimate is from the 2004 Draft BNSF Bridge 70.0 Replace Study — Alternatives and
Cost Estimates prepared by Pacific International Engineering for Skagit County and was
prepared using R.S. Means Heavy Construction Cost Data (2003), page 13.
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funding sources increases the chances that an alternative will be implemented
due to multiple party support and recognition of need.

Weighting: Ten percent of the overall ranking value.

Justification for Weighting:

The fundability of an alternative was weighted the same as cost and
acceptability because the project team felt it is just as important for an
alternative to be fundable as it is acceptable and affordable.

Acceptability

The acceptability of an alternative is defined as how likely an alternative is to
be acceptable to and supported by involved agencies, stakeholders, and the
general community.

The project team believed that an alternative must be acceptable in order to
receive the support needed to be funded and effective.

Weighting: Ten percent of the overall ranking value.

Justification for Weighting:

The acceptability of an alternative is given an equal rating as cost and
fundability because the project team believes the acceptability of an alternative
will have an effect on how likely the alternative will receive support and
permitting.

Permitability

The permitability of an alternative is defined as the relative probability and
ease with which an alternative will receive permit approval from the resource
agencies.

Weighting: Five percent of the overall ranking value.

Justification for Weighting:

The project team assigned permitability a lower weighting than cost,
acceptability, and fundability because permitability is a potential obstacle that
could potentially be overcome depending upon the alternative.

What were the findings?

The project team ranked the alternatives based on the evaluation criteria
presented above. A summary of the ranking by the project team is presented in
Exhibit 4.4.
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Project Team Debris Management Alternative Ranking Matrix

Exhibit 4.4

§ —_— — § —_—

|l z| | 2| 2|2

i} o o [ < o Total
Alternative 1
Existing Management Approach 19 9 7 7 > > >2
Alternative 2
Modified Existing Management 18 11 9 9 5 5 57
Approach
Alternative 3 29 6 5 5 4 ) 51
Conveyance and Management
Alternative 4
Rerouting and Management 29 6 > > 3 2 50
Alternative 5
Flow Control and Management 16 4 3 4 4 2 33
Alternative 6
Replacement of Bridge 44 14 3 6 9 4 80

The next step in the analysis was to assess each alternative against the

weighted screening criteria in order to determine the alternatives that would
accomplish the stated goals. The project team examined these preliminary
alternatives closely to determine which, in their opinion, best satisfied the

projects needs, balanced against the least possible impact to the area’s
economic and environmental resources.

Alternative 1 — Existing Management Approach

Potential Limitations of this Alternative:

A management-only program was ineffective prior to 1995. Following the
1995 flood event, BNSF put into place a more aggressive debris management

program. However, this program is independent of local emergency

management processes.
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Relative Cost:

This option is anticipated to be the lowest initial cost. It is paid for entirely by
the BNSF.

Alternative 2 — Modified Existing Management Approach

Potential Limitations of this Alternative:

e The current volume and size of debris and size of recent flood events
indicates that a higher level of funding and resources is needed.

e The ability of stakeholders to agree on integrating this into their existing
emergency management plan.

e The acceptability to stakeholders to combine management resources.

e The ability to coordinate efforts with additional agencies upstream and
downstream.

Relative Cost:

The existing management is currently paid through separate budgets
established by the BNSF, Diking Districts, and the County. Activation of the
emergency management plan gives the county, municipalities, and districts
greater flexibility to incur substantial unbudgeted obligations and expenditures.
Additionally, the emergency management plan’s steps for documenting
expenditures provide a greater ability to get reimbursement from agencies like
the Federal Emergency Management Agency (FEMA).

Alternative 3 — Conveyance and Management

Potential Limitations of this Alternative:

¢ Increasing conveyance outside of the main channel flow may not have a
significant enough effect on bridge protection to warrant the cost of this
effort.

e Deflectors may not be effective on the large debris in the Skagit River
system.

¢ Increasing existing pier strength may not be feasible to the extent needed to
protect the structure.

Relative Cost:

This option is likely to carry a relatively heavy cost compared to the existing
management approach because it involves certain construction activities, such
as channel grading and dredging and pier strengthening. Although specific
cost estimates have not been performed, the project team believes this
alternative would be significantly less expensive than bridge replacement.
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Alternative 4 — Rerouting and Management

Potential Limitations of this Alternative:

e Rerouting of debris involves capture of debris upstream, which may not be
fully feasible or permitable.

e Removal of debris from the river - even when placed back in the river -
may be unacceptable to some stakeholders due to environmental concerns.

e Once the debris is captured upstream, it needs to be rerouted around the
bridge and reintroduced into the river, which might create significant
logistics problems.

e Rerouting of debris does not necessarily address structures and flooding
upstream and downstream of the BNSF Skagit River Bridge. The
abandoned railroad bridge at State Route 9 also catches debris.

e Deflectors may not be effective on the large debris in the Skagit River
system.

e A defined management and deflection program at the BNSF bridge does
not necessarily address debris and flooding problems upstream and
downstream of the bridge.

Relative Cost:

This option is likely to be in the same relative cost range as the alternative that
includes increasing conveyance. Upstream structures for capturing debris will
be needed and a program for removal and reintroduction will need to be
created. Although specific cost estimates have not been performed, the project
team believes this alternative will be significantly less expensive than bridge
replacement.

Alternative 5 — Flow Control and Management

Potential Limitations of this Alternative:

e The control of release from the upstream dams is beyond the scope of this
effort and needs further analysis to determine if it is feasible and effective.

e The creation of a detention basin upstream of the bridge would likely
require significant land and construction efforts. The ability to provide the
holding capacity needed to effectively reduce the flow rates in the river at
the BNSF Skagit River Bridge may not exist.

e Creation of a flow bypass channel to reduce the peak flows under the
bridge would require a significant construction effort and potentially
significant land acquisition.

e Flow control efforts might result in sediment and/or accumulation upstream
or downstream of the bridge, which might create new problem areas for
flooding or debris buildup.
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e Deflectors may not be effective on the large debris in the Skagit River
system.

e A defined management and deflection program at the BNSF bridge does
not necessarily address debris and flooding problems upstream and
downstream of the bridge.

Relative Cost:

This option is anticipated to be in a higher cost range than the alternatives that
include construction measures. This option may also be more expensive than
the bridge replacement option because it would likely involve the need for a
significant amount of property rights or land acquisition to provide a flow
bypass or detention system.

Alternative 6 — Replacement of Bridge

Potential Limitations of this Alternative:

e The significant funding needed for the project is not budgeted.

e Potential debris issues upstream and downstream of the bridge are not
addressed.

e Land use issues for the realigned rail line have not been evaluated.

Relative Cost:

The replacement option, which includes realignment of the rail line to allow for
construction of the new structure, was estimated to cost approximately $32
million in 2003 dollars."

Did the project stakeholders select a preferred alternative?

After careful consideration and comparison of the alternatives,'” the project
team determined that, based on available information, Alternative 2 — Modified
Existing Maintenance Approach, best meet’s their goals and selected it as the
preferred alternative for further consideration.

Notwithstanding its high overall score, the replacement of the bridge scored the
lowest under the “cost” selection criteria. The age and condition of the bridge
make replacement appear to be the viable long-term solution. The project team

' The estimate is from the 2004 Draft BNSF Bridge 70.0 Replace Study — Alternatives and
Cost Estimates prepared by Pacific International Engineering for Skagit County and was
prepared using R.S. Means Heavy Construction Cost Data (2003), page 13.

7Stakeholders did not consider replacement of the bridge to be a viable short-term solution
due to funding challenges. It is included in this discussion and the alternative rating for
comparison purposes.
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discussed the alternatives and selection criteria at the team meetings and came
to the conclusion that a lowest cost, short-term solution needed to be identified.
The team selected Alternative 2 as the highest rated viable short-term solution
because it involved the least amount of new spending.

Alternative 2 most completely and efficiently meets the project purpose and
need at the least cost, while presenting potential environmental impacts that are
no greater, and often less, than other alternatives considered. Further, the
program would incorporate an adaptive management approach that provides
ongoing evaluation of management activities and opportunities to adapt and
adjust actions based on these evaluations. The practicality, cost, and fundability
selection criteria make Alternative 2 stand out as the most viable.
Implementation of this alternative will require cooperation among many
stakeholders, as listed in Exhibit 4.5 on the following page.

Alternative 2 recommends that the monitoring and debris management of the
BNSF Skagit River Bridge be made part of the Skagit County Comprehensive
Emergency Management Plan. This plan would provide access to existing
weather and river flow monitoring, additional local agency resources, and
coordination with monitoring other facilities such as the Skagit River I-5
Bridge. Activation of the plan also gives the County, municipalities and diking
districts greater flexibility to incur substantial unbudgeted obligations and
expenditures.

How does the Preferred Alternative fit in with current Skagit
County emergency response planning and procedures?

Skagit County already participates in emergency management at the federal,
state and local level through its Department of Emergency Management. The
County established a local organization for emergency management pursuant
to RCW 38.52.070 in accordance with the Washington State Comprehensive
Emergency Management Plan and Program. The Skagit County Emergency
Management Organization is comprised of the Skagit County Board of
Commissioners, municipal officials and employees, together with volunteer
forces enrolled to aid them during an emergency or disaster, and all Native
American tribes, groups, organizations and persons who may by agreement or
operation of law, including persons secured under the provisions of Skagit
County Ordinance #8859, Section IX (C), charged with duties incident to the
protection of life and property during an emergency or disaster.

The Skagit County Comprehensive Emergency Management Plan has
identified that damage to lifelines such as road, rail, utilities, petroleum
pipelines, and communication networks can put severe limitations to respond
in the event of an emergency or disaster. The Skagit County Emergency
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Exhibit 4.5
Alternative 2: Stakeholder Coordination

Cities and Towns

Anacortes

Burlington

Concrete

Hamilton

La Conner

Lyman

Mount Vernon

Sedro-Woolley

County
Skagit

Other Local/Regional Agencies
Diking District 3
Diking District 12
Diking District 17

State and Federal Agencies

Washington State Military Department, Emergency Management Division

Washington State Department of Transportation

U.S. Corps of Engineers

National Marine Fisheries Service

Private Organizations

BNSF Railway Company
Tribes
Samish Indian Nation
Sauk-Suiattle Indian Tribe

Swinomish Indian Tribal Community

Upper Skagit Indian Tribe
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Operations Management Plan provides a framework for cooperation between
the County, municipalities, districts and tribes. Activation of this plan provides
access to state and federal mutual aid when local resources are insufficient or
not available.

What are the potential costs of the Preferred Alternative?

Alternative 2 — Modified Existing Management Program should not cost
significantly more than the existing expenditures. It may provide the ability to
spread these expenditures over more of the affected agencies. It will provide
for better tracking of expenditures thereby creating more opportunities for
reimbursement back to the agencies.

As noted elsewhere in this report, jurisdictions can incur emergency and/or
disaster-related obligations and expenditures in accordance with the provisions
of RCW 38.52.070(2). Under the provisions of RCW 36.40.180 and RCW
35.33.081, county and municipal officials may make emergency expenditures
without notice or hearing.

Additionally, the Skagit County Comprehensive Emergency Management Plan
already establishes procedures for records to be kept in such a manner that
disaster related expenditures and obligations of the municipality can be readily
identified from general programs and activities. This provides complete and
accurate records that are necessary to document requests for assistance and to
provide for reimbursement for the state or federal governments.
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Chapter Five
Issues and Challenges for Future Consideration

While conducting research for the BNSF Skagit River Bridge Management
Study — Summary of Options, the project team uncovered some issues and
challenges that need to be addressed before a new debris management plan or
process could be developed and implemented. This chapter provides a brief
overview of these challenges. This discussion is not intended to be all-
inclusive. It is likely that other discussion points will emerge as debris
management plans are further refined and explored among the many
stakeholders.

Key issues and challenges identified during this study are:
e Large woody debris will always be in the Skagit River.

e Each bridge owner (the BNSF Railway Company, the Washington
State Department of Transportation, Skagit County, and the cities of
Burlington and Mount Vernon) removes debris with its own team and
pays for the work independently.

e BNSF activities are governed by federal regulations that take
precedence over state and local regulations. Skagit County, WSDOT,
and the cities of Burlington and Mount Vernon must obtain a
Washington State Hydraulic Project Approval (HPA) permit when
removing debris from the Skagit River. The BNSF does not need an
HPA permit.

e The BNSF did not express an interest in entering into any formal
debris management agreement with state and local agencies.

e There are limited public funds available for debris management.

e Debris removal by public agencies can only occur during specific
times outlined in the HPA permit. To remove debris outside these
windows can only occur during a declared emergency.

e The federal government and local jurisdictions can not reach
consensus on the best way to deal with Skagit River flooding and flood
damage.
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What are the recommended next steps?

Based on the overall process and findings from this study, the project team
recommends the following activities for future consideration:

e Periodically, bridge owners should share information with each other
about best practices for debris removal.

e Bridge owners should explore the possibility of purchasing larger
boats -- they would be safer for crews and more effective for
dislodging debris. This recommendation is based on interviews with
the BNSF and WSDOT staff.

e All bridge owners should participate in an informal arrangement that
would better communicate debris removal activities whenever any
bridge owner intends to enter the river for that purpose. Through this
communication, bridge owners downstream could mobilize teams in a
timely manner to remove anticipated debris.

e Seek funding and implement a pilot project that would test the
suitability of emerging debris management technologies on the Skagit
River, such as those used on other rivers in Tennessee and Florida (see
Debris Free, Inc. website at www. debrisfree.com).
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Washington State
. Transportation Buildi

Department of Transportation 310 Maple Park Avenue S'E

Douglas B. MacDonald P.C. Box 47300

Secretary of Transportation Olympia, WA 98504-7300
360-705-7000

May 9, 2006 TTY: 1-800-833-6388
www.wsdot.wa.gov

The Honorable Evelyn Jefferson

Lummi Nation

2616 Kwina Road

Bellingham, WA 98226
Re: Skagit River Railroad Trestle Debris Removal Study
Dear Chairwoman Jefferson:

The Washington State Department of Transportation (WSDOT) Freight Strategy and Policy
Office contracted with HDR Inc. to study how best to manage debris that accumulates
against the BNSF Railroad Co. trestle over the Skagit River in Mt. Vernon. The trestle was
damaged in a flood several years ago as a result of accumulated debris. We are investigating
options to prevent future trestle failures that could disrupt rail traffic and cause
environmental damage and property loss. The study will provide options for action.

Our files show that this project falls within the tribe’s Consultation Area. We are requesting
consultation with your Tribe to determine if there are any natural resource concens, cultural
sites, historic resources, rights or activities that may be impacted by any of the options being
explored.

I would be pleased to meet with you at any time to receive your input and answer any
questions. [ can be reached at 360-705-7930 and at rowswem@wsdot.wa.gov. The
consultant team leader, Craig Stampher, is also available to meet with you. He can be
reached at 360- 424-0909 and craig.stampher@hdrinc.com. The project will progress
through stages. Reports will be available as these stages are completed. We expect a rough
draft will be available for review in February 2007, with a final report issued in April or
May, 2007.

In addition to the direct government-to-government consultation process we would like to
engage in with your tribe, we are holding a public meeting on May 15, 2006 for other
interested parties. Even though public meetings do not constitute government-to-government
consultation, tribal representatives are always welcome to attend. During this meeting we
will outline the study and options being explored, and answer questions and take comments.
It will be held at the Dike District 12 Building, 1317 So. Anacortes St., Burlington, WA on
May 15 from 10:00 a.m. until 12:00 p.m..

Sincerely,

Mithael E. Rowswell
Freight Rail Services Manager

cc: Lena Tso, Cultural Resources
Kelly Easter, Cultural Resources
James Hillaire, Cultural Resources
Merle Jefferson, Natural Resources
Leroy Deardorff, Natural Resources
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Skagit River System Cooperative
11426 Moorage Way = PO. Box 368 LaConner, WA 98257-0368
Phone: 360-466-7228 * Fax: 360-466-4047 * www.skagitcoop.org

2 November 2006

Washington State Department of Transportation
Office of Freight Strategy & Policy

Attn: Andrew Wood

PO Box 47322

Olympia, WA 98504-7322

Re: Debris Management Study for the #70 Burlington Northern Santa Fe (BNSF)
Rail Bridge over the Skagit River

Dear Mr. Wood,

On behalf of the Swinomish and Sauk-Suiattle Indian tribes, the Skagit River System
Cooperative (SRSC) has reviewed the materials and alternatives list for debris
management as it pertains to protection of the #70 Burlington Northern Santa Fe Rail
bridge (and other downstream bridges) over the Skagit River and offers the following
comments:

o Complex, large woody debris (LWD) is a necessary and important element in river
systems. Its benefit to naturally functioning systems are diverse and well documented
throughout the scientific literature; of particular cultural and economic importance to
the Tribes is the benefit that LWD provides to salmon and their habitats. The Skagit
River has suffered from a chronic loss of LWD due to a multitude of reasons,
including poor past forest management practices, loss of riparian corridors and
buffers, illegal harvest of downed wood, log jam removal, etc. The tribes have spent
a tremendous amount of time and effort in attempts to recover fish populations
through actions directed to keep or return LWD to the River. Our review of the
materials that discuss potential solutions to debris management for the BNSF rail
bridge indicates a potential for our efforts, as well as the species we have worked so
hard to recover, to be at risk.

e Asa long-term debris management solution, we are in full support of bridge
replacement that would result in fewer piles and less habitat disruption within the
Skagit River channel. However, we are opposed to any actions that might cause a
loss in fish production, loss in fish habitat, or increase the likelihood that actions
leading to those consequences would be needed over the long-term. Actions that will
most likely cause a reduction of fish production and habitat include (but are not
limited to), dredging, removal of woody debris from the river system, channel
modifications that seek to increase conveyance by reducing streambed/bank
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complexity, additional bank hardening such as rip-rap, and additional flow control
and management to further alter flows in the Skagit River.

* [n the near-term, we support the continued monitoring of debris accumulation on
crossing structures (i.e., BNSF #70 bridge) and support the dislodging and/or
deflection of debris from these structures so that it may pass and “naturally”
accumulate in downstream areas. Removal of woody debris from the Skagit River is
not an acceptable outcome.

Thank you for your time and considerations in this matter. Please feel free to contact me

should you have additional questions (360) 466-9973. We look forward to continued
involvement and providing our input on this debris management program.

Respectfully,

| ,’2“{/
Derek Marks
Fish Scientist

Ce:  Craig Stampher, HDR Inc.
Jeff Kamps, WDFW



Skagit River System Cooperative
11426 Moorage Way = PO. Box 368 LaConner, WA 98257-0368
Phone: 360-466-7228 » Fax: 360-466-4047 = www.skagitcoop.org

10 January 2007

Washington State Department of Transportation
Office of Freight Strategy & Policy

Attn: Andrew Wood

PO Box 47322

Olympia, WA 98504-7322

Re: Preferred Alternative for the #70 Burlington Northern Santa Fe (BNSF) Skagit
River Bridge Debris Management Study

Dear Mr. Wood.

On behalf of the Swinomish and Sauk-Suiattle Indian tribes, the Skagit River System
Cooperative (SRSC) has reviewed the Burlington Northern Santa Fe (BNSF) Skagit
River Bridge Debris Management Study, Draft Preferred Alternative Summary (dated
December 2006). We are appreciative and in support of the preferred Alternative 2,
Modified Existing Management Approach chosen by the WSDOT project team. As
stated previously, we support the continued monitoring of debris accumulation on
crossing structures (i.e., BNSF #70 bridge) and support the dislodging and/or deflection
of debris from these structures so that it may pass and “naturally” accumulate in
downstream areas. We remain hopeful that as a long-term debris management solution,
bridge replacement that would result in fewer piles and less habitat disruption within the
Skagit River channel would become a viable alternative.

Please keep us informed should anything change with respect to the recommended
alternative. We look forward to continued involvement through a mutually beneficial
working relationship.

Respectfully,

Derek Marks
Fish Scientist
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R | S o Meeting Agenda

Subject: Stakeholder Presentation

Client:  WSDOT Rail

Project. BNSF Skagit River Debris Management Project No: Y-9383, Task Order AH

Meeting Date: May 15, 2006 Meeting Location: Dike District #12 Building (Anacortes St.)

Notes by: Craig Stampher

1. INTRODUCTIONS (Mike Rowswell)
Mike will provide an initial introduction and will describe the expectations of this presentation.

2. PROJECT OVERVIEW (Craig Stampher)
Craig will provide an overview of the purpose of this study. The BNSF Debris Management Study is
being conducted to identify the most effective way of preserving the economic artery across the
Skagit River at the BNSF bridge. The study will specifically address alternatives for managing woody
debris that accumulates on the BNSF bridge and threatens the structure. The study participants
recognize that debris management on the BNSF bridge has the potential to affect a wide range of
groups and individuals and this stakeholder presentation is an opportunity to receive input.

3. REVIEW OF SCOPE OF SERVICES (Craig Stampher)
Craig will review the scope for this Debris Management Study, briefly highlighting each work element.

e Stakeholder Participation

Data Gathering

Development of Alternatives Selection Criteria

Risk Analysis

Definition of Alternatives for Consideration

Evaluation of Alternatives

Selection of Preferred Alternative

Economic Impact Analysis

Environmental Requirements Identification

Summary Memorandum

Schedule

4. IDENTIFICATION OF PROJECT TEAM (David Brookings)
David will identify the project team members who have been selected to work with WSDOT and HDR
to complete this study.

5. HIGHLIGHT COORDINATION OPPORTUNITIES (Lorna Ellestad )
Lorna will discuss some of the potential opportunities for coordinating the debris management study
with jurisdictions and stakeholders in the management of the Skagit River.

6. IDENTIFY AND PLAN FOR POTENTIAL CONFLICTS AND ISSUES (Mike Rowswell)
The project team recognizes that competing goals and desires may arise during the Debris
Management study process. Mike will identify some of the potential conflicts and issues and
approaches to deal with these issues.

7. OPEN COMMENT AND QUESTION PERIOD (Audience Participation)
At this time, the project team will take questions and comments from the stakeholders.

8. NEXT STEPS (Craig Stampher)
e Data Gathering. Stakeholder interviews will be coordinated by Skagit County.
e Next Stakeholder Meeting: A workshop will be held once alternatives have been identified
and evaluated and a preferred alternative has been identified.

HDR Engineering, Inc. 500 108" Avenue Northeast, Suite 1200 Phone (425) 453-1523 Page 1of1
Bellevue, Washington 98004-5549 Fax (425) 450-6200
www.hdrinc.com



BNSF Skagit River Debris Management Study- Information Holders Contact List

Name/Title Agency Phone Address Type of Data Gathering Approach
Information
Bob Dean Dike District 1 360-661-6633 | 15621 Penn Road, Historic Stakeholder interview/meeting;
Commissioner Mount Vernon, WA records, July 14 (GROUP 1)
98273 flows, flood
protection
Richard Smith Dike District 3 360-708-6167 | 18495 Dike Road, Historic Stakeholder interview/meeting;
Commissioner (cell); 360- Mount Vernon, WA records, July 14 (GROUP 1)
424-5850 98273 flows, flood
(shop) protection
Dave Olson Dike District 3 425-870-9992 | 18385 Torset Road, Historic Stakeholder interview/meeting;
Commissioner (cell); 360- Mount Vernon, WA records, July 14 (GROUP 1)
445-3375 98273 flows, flood
(home) protection
Curtis Wylie Dike District 22 | 360-770-5299 | 16544 Moberg Road, | Historic Stakeholder interview/meeting;
Commissioner (cell); 360- Mount Vernon, WA records, July 14 (GROUP 1)
445-5694 98273 flows, flood
(home) protection
Neil Hamburg Dike District 17 | 360-202-1636 | 14293 Riverbend Historic Stakeholder interview/meeting;
Commissioner (cell); 360- Road, Mount Vernon, | records, July 14 (GROUP 1)
422-5899 WA 98273 flows, flood
(home) protection
Mike Love Mount Vernon 360-336-6204 | P.O. Box 809 City records, Stakeholder interview/meeting;
City Engineer 1024 Cleveland operations, July 14 (GROUP 2)
Avenue Mount and
Vernon, WA 98273 procedures

BNSF Skagit River Debris Management Study

July 2006




BNSF Skagit River Debris Management Study- Information Holders Contact List

Name/Title Agency Phone Address Type of Data Gathering Approach
Information
Rod Garret Burlington 360-755-9715 | 900 East Fairhaven City records, Stakeholder interview/meeting;
Public Works Director Avenue, Burlington operations, July 14 (GROUP 2)
Washington, 98273 and
procedures
Larry Kunzler Historian 360-856-5333 | 24197 Amy Lane, History and Stakeholder interview/meeting;
Sedro-Woolley, WA records of July 14 (GROUP 3)
98284 flooding in
Skagit County
Barb Hathaway Skagit County 360-336-9400 | 1800 Continental Bridge Stakeholder interview/meeting;
Field Engineer & Place, Mount Vernon, | maintenance/i | July 14 (GROUP 2)
Geologist WA 98273 nspections
program
Jim Gunter BNSF 206-301-4489 | TBD Bridge design | Stakeholder interview/meeting;
and Individual BNSF meeting
operations targeted for week of July 10",
Lorna Ellestad Skagit County 360-336-9400 | 1800 Continental Skagit River Stakeholder interview/meeting;
PM- Skagit River Place, Mount Vernon, | Feasibility July 14 (GROUP 2)
Feasibility Study WA 98273 Study
Tony Malone Tetra Tech 206-443-5300 | TBD Analysis on Phone interview targeted for
PM- Consultant flood week of July 10™.
elevations,
debris, and
modeling for
Skagit River.
Rick Tingley Northwest Home 22285 Cully Road Construction | Stakeholder interview/meeting;
Contractor Logging and 856-4422 Sedro-Woolley, WA activities, July 14 (GROUP 3)
Excavation — Cell 770-2841 | 98284 sequence,
operation.

BNSF Skagit River Debris Management Study

July 2006




BNSF Skagit River Debris Management Study- Information Holders Contact List

Name/Title Agency Phone Address Type of Data Gathering Approach
Information
Chuck Bennett Dike District 12 | 360-708-1593 | 17691 Bennett Road, | Historic Stakeholder interview/meeting;
Commissioner Mount Vernon, WA records, July 14 (GROUP 1)
98273 flows, flood
protection
Torey Nelson Skagit County 360-336-9400 | 1800 Continental Flood Stakeholder interview/meeting;
Engineering Technician Place, Mount Vernon, | elevations, July 14 (GROUP 1)
WA 98273 modeling, and
data.
Bruce Roper BNSF 206-625-6295 | TBD Bridge design | Stakeholder interview/meeting;
and Individual BNSF meeting
operations targeted for week of July 5"
and 10th.
Randel Perry Corps of 206-764-3495 | Seattle District Corps | Permitting Phone interview targeted for
Seattle District Corps Engineers of Engineers and Corps weeks of July 5™ and 10™.
PM- North Section Regulatory branch, records.
CENWS-OD-RG
Post Office Box
3755, Seattle,
Washington 98124-
3755
Derek Marks Skagit River 360-466-7228 | 11426 Moorage Way | Fisheries, Stakeholder interview/meeting;
Fisheries Scientist Cooperative La Conner WA, habitat, and July 14 (GROUP 3)
98257 resource
issues
Jeff Kemps WDFW 360-466- PO Box 1100, Fisheries, Stakeholder interview/meeting;
Biologist 4345, ext. 270 | LaConner, WA permitting, in- | July 14 (GROUP 2)
98257. 360-466-4345 | water work
periods

BNSF Skagit River Debris Management Study

July 2006




BNSF Skagit River Debris Management Study- Information Holders Contact List

Name/Title Agency Phone Address Type of Data Gathering Approach
Information
Brenden Brokes WDFW 360-466- PO Box 1100, Fisheries, Stakeholder interview/meeting;
Biologist 4345, ext. 253 | LaConner, WA permitting, in- | July 14 (GROUP 2)
98257. 360-466-4345 | water work
periods
Todd Carlson WSDOT Mt. 360-757-5980 | 1043 Goldenroad NW Region Stakeholder interview/meeting;
Transportation Planning | Baker District Road, Suite 101, transportation | July 14 (GROUP 2)
Manager Burlington, WA planning,
98233 operations,
and issues
Dan Pike SCOG 360-416-7877 | 204 Montgomery Regional Stakeholder interview/meeting;
Transportation Director Street, Mount transportation | July 14 (GROUP 2)
Vernon, WA 98273 planning,
operations,
and issues
Tom Sibley NOAA 206-526-4446 | 7600 Sand Point ESA Phone interview for weeks of
Branch Chief Fisheries- North Way NE, Seattle, WA | compliance July 5™ and 10th and/or

Puget Sound
Habitat Branch

98115.

and fisheries

Correspondence

Ken Berg
Manager

USFWS-
Western
Washington
Fish & Wildlife
Office

360-753-4065

510 Desmond Drive,

Lacey, WA 98503.

ESA
compliance
and fisheries

Phone interview for weeks of
July 5™ and 10th and/or
Correspondence

Richard J. Blair

Sedro Woolley

360-855-0771

720 Murdock Street

City records,

Stakeholder interview/meeting;

Public Works Director Sedro-Woolley, WA operations, July 14 (GROUP 2)
98284 and
procedures

BNSF Skagit River Debris Management Study

July 2006




Jerry Creek FEMA Regulatory
Environmental Specialist compliance.
Bill Gadberry FEMA Disaster
Disaster Planning planning and
eligibility.
Donna Voss Washington 360-570-6302 Emergency
State response.
Emergency
Management

Notes: July 14 (preferred meeting date)

BNSF Skagit River Debris Management Study

July 2006




R | S o Meeting Agenda

Subject: Stakeholder Meeting and RFI
(10 a/mto 1 p/m)

Client:  WSDOT Rail

Project: BNSF Skagit River Debris Management Study ProjectNo: Y-9383, Task Order AH

Meeting Date:  July 14, 2006 Meeting Location: Dike District #12 Building (1317 S.
Anacortes Street, Burlington, WA)

Notesby: Craig Stampher/Ron Grina

1. INTRODUCTIONS
e Brief introductions by the project team and stakeholders.

2. OVERVIEW OF RFIl and MEETING
e Format of Meeting
0 Group 1: Dike Districts (10 a/m to 11 a/m)
o0 Group 2: State and Local Agencies (11 a/m to 12 p/m)
o Group 3: Private Parties (12 p/m to 1 p/m)
e Purpose of RFI
¢ Key Data Elements

3. REVIEW AND DISCUSSION OF DATA
¢ Open dialogue to discuss the available data to support the coordinated debris
management plan.

4. OPEN COMMENT AND QUESTION PERIOD
¢ At this time, the project team will take questions and comments from the
stakeholders.

5. NEXT STEPS
e On-going Data Gathering.
e Draft Selection Criteria Process.
¢ Next Stakeholder Meeting: A workshop will be held once alternatives have been
identified and evaluated and a preferred alternative has been identified.

HDR Engineering, Inc. 1601 William Way, Suite C Phone (360) 424-0909 Page 1 of 1
Mount Vernon, WA 98273-2500 Fax (360) 424-9149
www.hdrinc.com



BNSF Skagit River Debris Management Study
Request for Information (RFI) & Stakeholder Meeting Notice

Project Introduction and Background

The Skagit River moves a tremendous amount of large woody debris during each flood
event. Each event typically leaves bridge owners with the challenge of pulling debris off
of their substructures to eliminate the blockage of flow and/or to reduce the potential for
pier scour. Each owner performs this required maintenance independent of the other
and in an uncoordinated approach. The 1995 flood event illustrated the high risk of this
condition as the Burlington Northern Santa Fe (BNSF) Bridge was loaded with a massive
debris jam which caused a subsequent pier failure and severely damaged the left bank
levee. These recent flood events have reinforced the importance of a coordinated debris
management plan to protect local public infrastructure (bridges, levees, roads and rail)
from catastrophic failure.

Project Purpose

This project will evaluate alternatives for managing the debris in a coordinated fashion
from the BNSF Bridge downstream.

Details on the RFI and Stakeholder Meeting

To identify the essential background data and information to prepare a coordinated
BNSF Skagit River Debris Management Plan, this RFI is the first step. Specifically, we
would like to hear from you if you can provide background data to support development
of this plan. The following section briefly outlines the RFI data needs.

RFI Data Needs

e Existing studies (flood protection, river hydraulics, operations, permitting)

¢ Information on the use of big debris grapplers on pedestals in Skagit River (or
similar locations)

o Data that would establish river level or prediction that would trigger debris
management removal/mobilization

e Description of independent debris removal projects (upriver to Sedro Woolley
and downriver to Mount Vernon)

e Operational agreements in place with districts and local agencies for debris
removal

o Aerial photographs (of BNSF Bridge and local vicinity)
o Description of the current method utilized for debris removal from BNSF Bridge
e Permit requirements for debris removal
e Army Corps of Engineers Geomorphology Study of Skagit River
e Report/description of Skagit County Bridge Maintenance and Preservation
Program and Programmatic Permit (last issued in late 1990’s). For recent repair
actions to bridges, obtain the following:
o Underwater inspection reports
o Pile driving records
o0 Pile scour repair (N. Fork Bridge)
o Historical records, photographs, and data of flooding activities in vicinity of BNSF
Bridge
BNSF Skagit River Debris Management July 2006

RFI and Stakeholder Meeting Notice



As-built design plans for BNSF Bridge

Hydrology modeling data for Skagit River

Description of typical equipment used for debris management

Bathymetric surveys of river

Scour reports in vicinity of BNSF Bridge

Details of known incidents of debris accumulation

Identification of fish enhancement projects for potential mitigation purposes

If there are background records, studies, or maps that meet the needs identified above,
please bring this information to the Stakeholder Interview Meeting on July 14" (see
details below) so that the information can be discussed and collected. If the data,
studies, or maps are not readily transportable to the meeting, please identify the
information at the meeting so that staff can schedule a time to review and collect this
information.

Stakeholder Meeting

The RFI will be discussed at the Stakeholder Meeting scheduled for July 14™, 2006
between 10 a/m to 1 p/m at the Dike District #12 Office. The Dike District #12 Office
is located at 1317 S. Anacortes Street, Burlington, WA 98233. The format of the
Stakeholder Meeting will be informal and its main purpose will be to share information
related to background data. To maximize the sharing of information, the interview
meeting will be broken out into three groups and times as follows:

e Group 1 (Diking Districts); 10 a/mto 11 a/m
e Group 2 (Local/State Agencies); 11 a/m to 12 p/m
e Group 3 (Private Parties); 12 p/m to 1 p/m (as warranted)

To provide additional background on the information contact holders who may have
information to support the debris management study, please refer to the attached list.
The information contact holder’s list identifies the primary diking districts (Group 1),
federal, state, and local agencies (Group 2), and private parties (Group 3).

Contact Information

If you wish to speak directly to someone about this project prior to the Stakeholder
Meeting please contact one of the following:

e Craig Stampher, P.E., PM, HDR (Consultant); 425-453-1523

e Torey Nelson, E.I.T., Skagit County Public Works Department; 360-336-9400

e Andrew Wood, Western Washington Freight Rail Project and Program Manager,
WSDOT,; 360-705-7938

Thank you very much for taking the time to review this RFI in advance of
the Stakeholder Meeting.

BNSF Skagit River Debris Management July 2006
RFI and Stakeholder Meeting Notice



R | S o Meeting Agenda

Subject: Draft Selection Criteria (11 a/m to 1 p/m)

Client:  WSDOT Rail

Project: BNSF Skagit River Debris Management Study ProjectNo: Y-9383, Task Order AH

Meeting Date: August 16, 2006 Meeting Location: Dike District #12 Building (1317 S.
Anacortes Street, Burlington, WA)

Notesby: Craig Stampher

1. INTRODUCTIONS
e Brief introductions by the project team.

2. REVIEW AND DISCUSSION OF DRAFT SELECTION CRITERIA
e Group discussion of Draft Criteria.

3. NEXT STEPS
e Finalize the Selection Criteria Scoring Matrix.
o Next Meeting: Brainstorm Session to Develop Conceptual Alternatives.

HDR Engineering, Inc. 1601 William Way, Suite C Phone (360) 424-0909 Page 1 of 1
Mount Vernon, WA 98273-2500 Fax (360) 424-9149
www.hdrinc.com



Memo R

To: BNSF Project Team Date: September 7, 2006

From: HDR and WSDOT Rail Project: BNSF Skagit River Debris
Management Study

Ccc: File Job No.: 29084

Subject: BNSF Skagit River Debris Management Study —

Data Gathering (Work Element 3)

This technical memorandum outlines data gathering for the Skagit River Debris Management
Study as specified in the scope of services under Work Element 3. The existing data was
provided by several sources, including the Skagit County Public Works Department; Larry
Kunzler; the U.S. Army Corps of Engineers; Pacific International Engineering (PIE), Inc.; and
the United States Department of Transportation (USDOT). A CD that contains the data is
attached. The data is summarized in the following table. The last section of the
memorandum documents the interviews that have been completed to this point.

Summary of Data Gathering

Category and Title

Description

Alternatives Development

Debris Control Structures
Evaluation and Countermeasures,
Third Edition, USDOT, October 2005

This hydraulic engineering circular provides
information on debris accumulation and the various
debris control countermeasures available for
culvert and bridge structures. The document also
summarizes key problems, outlines draft criteria,
and provides design guidelines.

Flood Damage Assessment

Joint Skagit-Snohomish County Sauk River
Comprehensive Flood Hazard Management Plan
(Grant Application)

Grant application form for Flood Hazard
Management Assistance. The grant would support
the development of a Comprehensive Flood
Hazard Management Plan (CFHMP).

Economic Flood Damage Assessment

DRAFT Economic Flood Damage Assessment of
Without Project Conditions for the

Skagit River, Washington

Flood Damage Reduction Feasibility Study
Skagit County, Washington

Corps of Engineers, February 2006

The purpose of this report is to document the
expected future without project flood inundation
damages for the Skagit River basin in Skagit
County, Washington, and to present the
methodologies employed to derive such
damages.

HDR Engineering, Inc. 1601 William Way, Suite C
Mount Vernon, WA 98273-2500

www.hdrinc.com

Phone (360) 424-0909
Fax (360) 424-9149
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PR

Category and Title

Description

Geomorphology

Geomorphology and Sediment Transport
Study of Skagit River Flood Hazard
Mitigation Project

Skagit County, Washington

Phase 1 INTERIM REPORT

Prepared by Pentec Environmental

The U.S. Army Corps of Engineers (Corps), in
cooperation with Skagit County, initiated a study to
develop, evaluate, and compare flood hazard
mitigation alternatives for the lower Skagit River.
This report presents the results of the first phase of
the geomorphic and sediment transport study. The
first phase focuses on characterizing the
geomorphic conditions within the project reach and
developing a conceptual geomorphic model—a “big
picture” description of current conditions and trends
in the processes that form and modify the physical
channel conditions.

Permits

Programmatic Joint Aquatic Resources Permit
Application (JARPA) for the Washington State
Department of Transportation (WSDOT) Bridges
from the Washington State Department of Fish and
Wildlife (WDFW)

JARPA for the North Fork Bridge
Skagit County Public Works Department

Programmatic Hydraulic Project Approval (HPA) for
large woody material/debris removal and relocation
from WSDOT bridges. Project location is listed as

statewide on WSDOT right-of-way and fresh water.

JARPA (404, 401, HPA, Critical Area Ordinance
[CAQ]) for the North Fork Bridge Project to repair
existing scour protection measures and prevent
future scour damage to the bridge piers to improve
safety and reliability of the bridge for the traveling
public.

Aerial Photography

Aerial Photos from Skagit County for the following
years: 1937, 1998, 2000, 2001, 2003, 2004.

Aerial photos of the project area.

Pacific International Engineering (PIE), Inc. Data

Draft Technical Memorandum
Skagit River Basin Historical Flood Modeling -
Hydraulics

This technical memorandum presents information
and analysis of the Skagit River basin flood routing
from Newhalem to Skagit Bay, using HEC-RAS
modeling software (U.S. Army Corps of Engineers,
2004). An HEC-5 model was also developed and
used to facilitate flood control storage operation of
existing dams at the headwaters of the Skagit and
Baker Rivers, owned and operated by Seattle City
Light (SCL) and Puget Sound Energy (PSE),
respectively. The HEC-5 model also performs
stream flood routing from these dams to the
Concrete gage on the Skagit River.

FESWMS PowerPoint® Presentation

PowerPoint® slides on the Skagit River Two
Dimensional Flow Analysis (FESWMS Model) for
the BNSF Bridge and a Setback Levee.

HDR Engineering, Inc. 1601 William Way, Suite C
Mount Vernon, WA 98273-2500

www.hdrinc.com

Phone (360) 424-0909
Fax (360) 424-9149
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Category and Title

Description

HEC RAS Model

Hydraulic model that evaluates both historic and
synthetic flood events on the upper and lower
Skagit River system.

Draft Technical Memorandum
Skagit River Basin Historical Flood Modeling -
Hydrology

This technical memorandum presents information
and analysis of the Skagit River basin rainfall-runoff
modeling for the 1990, 1995, and 2003 flood
events using HEC-HMS software Version 2.2.2
(U.S. Army Corps of Engineers, May 2003). Output
from the HEC-HMS watershed model was used as
input to the Skagit River HEC-RAS and HEC-5
flood routing models, which route and combine
flood hydrographs representing flow contribution
from sequential sub-basins along the Skagit River
from Ross Dam to Skagit Bay.

Skagit River Peak Streamflows
Years 1907 through 2005

Historical record of peak streamflows for the Skagit
River from 1907 to 2005.

BNSF Bridge Replacement Plans (Sheets 1-19);
Prepared for Skagit River Flood Damage
Reduction Project Feasibility Study (February
2004)

Preliminary design plans for the BNSF Bridge
Replacement Alternative. Pros and cons of the
proposal are listed on each plan sheet.

Images

West Side Mount Vernon Bridge (2001 Photos)

BNSF Bridge (2006 Photos)

BNSF Bridge (1995 Photos)

Abandoned Railroad Bridge (1995 and 2002
Photos)

SF Bridge Logs (1995 Photos)

BNSF Bridge (1995, 2003, 2005 Photos)
Dike District 12 Archived Photos

Flood/debris photos of various structures by
different years.

BNSF Bridge Plans

Existing BNSF Bridge Design Plans

Request made to BNSF in July 2006. Awaiting
response from BNSF on the status of transmitting
the original design plans.

Larry Kunzler

Northern Pacific Railroad (NPRR) Letter and
Robert Herzog Report (1st Avon By-Pass
Proposal) (9/26/22)

First study devoted entirely to the Avon By-Pass
concept. It was authored by private enterprise.

Hogeland letter to NPRR President (10/6/22)

Acknowledges breaking of levees saved bridge.
Discussion about improved levees and potential
loss of bridge. Discussion of building bypass.

NPRR Vice President letter (10/11/22)

Acknowledges enormous size of flood; however,
due to infrequency and short duration, thought
locals had more to lose than railroad.

HDR Engineering, Inc. 1601 William Way, Suite C
Mount Vernon, WA 98273-2500

www.hdrinc.com

Phone (360) 424-0909
Fax (360) 424-9149
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Category and Title

Description

Letter to NPRR Vice President (flood control
status) (12/20/23)

NPRR sent Herzog to Corps public meeting in
Mount Vernon. Discussion of navigation
improvements versus flood control.

Letter to NPRR President (Opposition to By-Pass)
(11/10/36)

Avon By-Pass project to cost $1,832,000. Locals
indicate they cannot support cost, as NPRR
wanted taxpayers to pay for bridge improvements.

Letter to Great Northern Railroad (GNRR)
President (3/10/37)

Informs President of March 2 meeting in which By-
Pass plan was quite unfavorable for the public due
to cost of project. Indicated plan would be
indefinitely postponed.

NPRR Chief Engineer Letter (6/8/55)

Corps of Engineers reported that the By-Pass
proposed in 1936 did not meet its minimum cost
benefit ratio.

Letter to GNRR President (8/23/63)

Avon By-Pass again being considered. GNRR
concerned about involvement of Milo Moore
(Fisheries Director) in development scheme of
Fidalgo and Padilla Bays.

Letter from GNRR Asst. Engineer (9/7/65)

Avon By-Pass cost soared to $23,940,000. $1.5
million was for improvements to GNRR bridges.

Letter to GNRR President (8/9/66)

Letter discusses how Avon By-Pass plan would
impact its bridges.

Letter to GNRR President (1/11/66)

Letter attaches 1/8/66 Seattle Post-Intelligencer
(P1) article regarding $5,804,000 levee
improvement project approved by Congress and
President Johnson.

BNRR Bridge Testimony (Dec. 2001/Jan. 2002)

Testimony of the hydraulic engineers Malone and
Regan during the Halverson trial that discusses the
role of the bridge during flood events.

Inspection Reports

Skagit County Public Works Department,
Underwater Inspection Report; North Fork Bridge
(No. 40037). Prepared by CES, Inc. (February
2003) (hard copy reports).

The report documents the underwater inspection
findings for the submerged portions of the North
Fork Skagit River Bridge.

Skagit County Public Works Department, Scour

Evaluation Report; North Fork Bridge (No. 40037).

Prepared by CES, Inc. (June 2003) (hard copy
reports).

The report documents the results of the Phase 2
scour evaluation for the North Fork Bridge.

HDR Engineering, Inc. 1601 William Way, Suite C
Mount Vernon, WA 98273-2500
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Interview Notes

BNSF- Bruce Roper (June 2006)

On June 24, 2006 HDR met with Bruce Roper in the BNSF Everett Office to discuss the
bridge operations and management during flood events. For current management, Bruce
indicated that BNSF monitors water level on its computer system. When water level reaches
23 feet that is the trigger that poses concern for debris and flooding. Dike Districts contact
BNSF when the issue arises. BNSF Track and Bridge Inspectors visually monitor conditions
on a regular basis.

Adequate funding is an obstacle for BNSF in responding to debris management. There is no
material re-route locally in the event that the bridge is ordered to be shut down. This results
in significant economic impacts to freight.

HDR asked if there were economic studies available for the bridge. Bruce indicated that Ron
Berry in the BNSF Kansas City, Kansas office would be the best contact and he can be
reached at 913-551-4181. Ron was also noted as a contact for records and maps of the
BNSF Bridge.

Bruce’s role in the debris management is to supervise crews of up to 12 people on-site. The
crews are supported by regular boats and rescue boats. Iron Horse, the main BNSF
contractor, provides heavy equipment. The BNSF process in flood events is to hire a
contractor to use a riverboat and push logjams around. The contractor is selected from
BNSF’s on-call contract used for this response. Iron Horse Construction is used frequently
by BNSF. For inspections, divers are infrequently used by BNSF to check scour, and it was
thought that such inspections had occurred within the last year. He suggested that HDR
contact the BNSF Kansas City, Kansas office for these reports. Bruce noted that BNSF could
use a bigger boat to help provide debris management response during flood events.
Currently, Iron Horse has a twin-engine steel boat, about 24 feet long. BNSF also noted that
it would be better to have the response boat stationed locally for immediate action.
Currently, the Iron Horse boat can typically be on-site within 4 to 5 hours.

Bruce noted that the BNSF Bridge, defined as #70 in BNSF's system, was originally built by
the Great Northern Railroad in 1907. The bridge is approximately 1,007 feet long and 49 feet
high (from waterline). The bridge is known to have shallow footing piers, and in 1996 the
piers washed out due to this condition.

BNSF- Ron Berry (August 2006)

At the recommendation of Bruce Roper from the BNSF Everett office, Ron Berry with the
BNSF Engineer Structures Group was contacted in the BNSF Kansas City, Kansas office to
request additional data. The purpose of the request was to obtain the original design plans
for BNSF Bridge #70, any relevant economic studies, and/or maintenance and inspection
reports for the bridge. Ron requested that HDR provide a summary of the project, the
primary point of contact for WSDOT, and that HDR include this in a written request. A
transmittal with the scope of services was sent to Ron Berry on August 9, 2006. On August
21, 2006, Ron Berry e-mailed HDR to indicate the following: An update on the status of the
bridge plan set - our Seattle Engineering office is going to have some discussions with
WSDOT on the nature of this study prior to our releasing any bridge plans. | will advise when
the plans are released.

HDR Engineering, Inc. 1601 William Way, Suite C Phone (360) 424-0909 Page 5 of 8
Mount Vernon, WA 98273-2500 Fax (360) 424-9149
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Dike District 12- Chuck Bennett (July 2006)

Sizes and Types of Trees
e Matchstick to 200-foot trees with root wad.

o Types of trees include alder, maple, cottonwood, fir, cedar varying between 5 inches to 5
feet in diameter.

River Levels

e 18 feet s the trigger point level. Debris on sandbars and along river banks varying
between 3 to 15 feet in length.

o 22 to 24 feet results in slightly large debris pieces.

e 26 to 28 feet results in whole trees with root wad; cottonwood especially that can reach
up to 50 feet in length (and longer).

o 30 feet and greater results in trees up to 180 feet in length and rafts of debris.

Debris Characteristics

Builds up on bridges and it is influenced by wind.

In particular, heavy south wind causes problems.

Little or no wind results in the debris spreading across the channel.

e Strong wind pushes debris typically to the north side.

Larry Kunzler (June 2006)

The following discussion was taken from an e-mail to HDR provided by Larry Kunzler on July
14, 2006. Mr. Kunzler also provided HDR with the testimony from the Halverson Trial via e-

mail on July 19, 2006. “I would suggest you check out the following documents especially
the Herzog report:

9/26/1922

NPRR letter and Robert Herzog Report (1st Avon
By-Pass Proposal)

This report is significant in that it was
the first study devoted entirely to the
Avon By-Pass concept and it was
authored by private enterprise.

10/6/1922

Hogeland letter to NPRR President

Acknowledges that breaking of levees
saved bridge. Felt that when levees
were improved they would lose
bridge. Wanted to build bypass.

HDR Engineering, Inc. 1601 William Way, Suite C Phone (360) 424-0909 Page 6 of 8
Mount Vernon, WA 98273-2500 Fax (360) 424-9149

www.hdrinc.com
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10/11/1922

NPRR Vice President letter

Acknowledges "enormous size" of
floods; however, due to "infrequency”
and "short duration" thought locals had
more to lose than railroad so did not
want to get "overly" involved due to
probable cost to railroad.

12/20/1923

Letter to NPRR Vice President (re flood control
status)

NPRR sent Herzog to Corps public
meeting in Mount Vernon. He
reported: "Nothing of any importance
transpired.” Corps only interested in
navigation improvements, not flood
control.

11/10/1936

Letter to NPRR President (re opposition to By-
Pass)

Avon By-Pass project to cost
$1,832,000. Locals said they could
not afford it. NPRR wanted taxpayers
to pay for improvements to its bridge.

3/10/1937

Letter to GNRR President

Tells President of March 2 meeting in
which By-Pass plan was "quite
unfavorable" among those in
attendance due to the cost of the
project. Felt plan would be
"indefinitely postponed".

6/8/1955

NPRR Chief Engineer letter

Corps of Engineers reported that the
By-Pass proposed in 1936 did not
meet its minimum cost benefit ratio.

8/23/1963

Letter to GNRR President

Avon By-Pass again being
considered. GNRR concerned about
involvement of Milo Moore (Fisheries
Director) in development scheme in
Fidalgo and Padilla Bays.

9/7/1965

Letter from GNRR Ass't Engineer

Avon By-Pass cost soared to
$23,940,000. $1.5 million was for
improvements to GNRR bridges.

8/9/1966

Letter to GNRR President

Letter discusses how Avon By-Pass
plan would impact its bridges.

11/11/1966

Letter to GNRR President

Letter attaches 11/8/66 Seattle Pl
article re: $5,804,000 levee

improvement project approved by
Congress and President Johnson.

HDR Engineering, Inc.

1601 William Way, Suite C
Mount Vernon, WA 98273-2500
www.hdrinc.com

Phone (360) 424-0909
Fax (360) 424-9149
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Amazingly, there were few newspaper articles that ever mentioned logjams on the BNSF
Bridge although there was one from the Burlington Journal that blamed flood waters in
Burlington on the “jam at the bridge”. Although they are not on-line yet | also have the
testimony of the hydraulic engineers Melone and Regan during the Halverson trial that talks
about the role the bridge plays during flood events. It was the opinion of the experts that the
bridge played a minor role if any at all due to the scouring effect under the logjams. The

main reason water backs up is because of the configuration of the levees downstream of the
bridge.”

HDR Engineering, Inc. 1601 William Way, Suite C Phone (360) 424-0909 Page 8 of 8
Mount Vernon, WA 98273-2500 Fax (360) 424-9149
www.hdrinc.com
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Appendix C

Throughout the course of this preliminary study, the WSDOT
project team coordinated with local agency and railroad
representatives. From January through February 2007, local
stakeholders and agency staff had the opportunity to review a draft
preliminary report published in December 2006. The document
was distributed to local agency staff and railroad representatives
for review and comment.

The following comments were gathered from stakeholders after
they reviewed the first draft (December 2006 document). This
final report, published in June 2007, reflects changes suggested by
the stakeholder study team.

For a hard copy or CD-ROM of the December 2006 document,
contact the State Rail Office at (360) 705-7939.
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Grina, Ron

From: DaveBrookings [daveb@co.skagit.wa.us]

Sent:  Tuesday, January 30, 2007 11:19 AM

To: rboge RicBoge; ToreyNelson

Subject: FW: BNSF Skagit River Debris Management Study (January 10th, 2007 Workshop)

Here were my comments on this study that | had shared via e-mail back in early January.

David R. Brookings

Natural Resources Division Manager
Skagit County Department of Public Works
1800 Continental Place

Mount Vernon Wa 98273-5625

Phone: 360.336.9400
Fax: 360.336.9478
e-mail: daveb@co.skagit.wa.us

From: DaveBrookings

Sent: Tuesday, January 09, 2007 11:04 AM

To: 'Martin, Chal'; Grina, Ron

Cc: LornaEllestad; rboge RicBoge; 'dkdist12@cnw.com’; ‘Larry Kunzler'; Gene Sampley
Subject: RE: BNSF Skagit River Debris Management Study (January 10th, 2007 Workshop)

Chal, Ron,

This is a good report and provides a good assessment of the risk and potential impacts due to debris loading and resulting
failure of the BNSF bridge. | too have a concern however about the implementation of the recommended alternative. In the fine
print, the report mentions that “BNSF started out as a project team member but pulled out early in the process refusing to
participate further”. How are the locals supposed to implement a strategy to enhance debris management on a facility that is
owned by others without the facility owner’s involvement? This is a significant issue that needs to be addressed within the report
(page 44 — Barriers to implementing the preferred alternative). In addition, | think that there is a Risk issue that also needs to be
discussed within this report. For instance, if BNSF continues to act as an unwilling participant and the locals try to take this on
themselves — what would happen if/when the bridge did fail and cause downstream damages? Will our proactive approach to
solve problems on the local level somehow relieve BNSF of their responsibility/liability? | would encourage you to contact Mr.
Larry Kunzler and retrieve the BNSF internal memos of the past as it relates to their management philosophy on this bridge. You
will see by reading these memo’s that their (BNSF) strategy seems to be to wait for the locals/feds to develop a flood damage
reduction project and to shift the financial burden to replace the bridge upon us rather than to proactively deal with their aging
infrastructure. Perhaps this is the main message that needs to be reported back to the State Legislature resulting from this
attempt to deal with this issue?

David R. Brookings

Natural Resources Division Manager
Skagit County Department of Public Works
1800 Continental Place

Mount Vernon Wa 98273-5625

Phone: 360.336.9400
Fax: 360.336.9478
e-mail: daveb@co.skagit.wa.us

2/14/2007
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From: Martin, Chal [mailto:cmartin@ci.burlington.wa.us]

Sent: Monday, January 08, 2007 7:44 AM

To: Grina, Ron; carlsot@wsdot.wa.gov; dmarks@skagitcoop.org; jerry.creek@dhs.gov; chrish@ci.mount-vernon.wa.us;
Harmon, Mike; Bruce.Polnicky@bnsf.com; Wood, Andrew; Stampher, Craig M.; MacEwan, Allison; LornaEllestad;
kampsjwk@DFW.WA.GOV; Linda.S.Smith@nws02.usace.army.mil; dkdist12@cnw.com; ToreyNelson; rboge RicBoge;
AllenAr@wsdot.wa.gov; Larry Kunzler; Stewart, Cary; rblair@ci.sedro-woolley.wa.us

Cc: Redman, Deborah; Reichelt, Kurt; Aarstad, Jon; Sheahan, Judy; Thomas, Scott; Mike Anderson; jsmvwa;
dolson@clearwire.net; robert@hughesfarms.net; NEIL HAMBURG; DaveBrookings; Harrison, Todd; Bell, Esco; Jana Hanson;
Rogerson, Kevin; jsmvwa@comcast.net; Windsor, Jerry; Larue, Roger; Fleek, Margaret

Subject: RE: BNSF Skagit River Debris Management Study (January 10th, 2007 Workshop)

Ron,

| reviewed the report and concur with the recommendation to use a modified existing management approach, although | have
reservations about this. The bridge is 100 years old and it is structurally deficient. BNSF management is aware of this, and so
BNSF's approach to the safety issue has been to stop train traffic on the bridge during floods when debris is accumulating. That
is a responsible position but doesn't fix the problem. BNSF has done a very good job since the 1995 flood in keeping the debris
clear during floods, but this is dangerous work. BNSF has approached debris removal by using a crane stationed on the bridge
itself, and boats on the river. In a very large flood event, the bridge is in danger of collapse, taking the crane with it. Regarding
the boats: larger, more powerful and more stable boats are needed. Further, this operation carries with it significant safety
concerns. Due to the infrequent need to conduct debris clearing operations from boats, | would speculate that it is hard to keep
the same team together and trained for this type of activity. It is not a routine activity. | am not sure of BNSF’s training program
for this debris-clearing work, but we all know that infrequent, complex and inherently dangerous work conducted under adverse
conditions is a recipe for accidents. Folks, the water really cranks through there in a flood. Just ask the people in the boats.

The bridge is 100 years old and it is structurally deficient. It needs to be replaced.

Thanks for the opportunity to comment on this report. ~ Chal

Chal A. Martin, P.E.

Public Works Director / City Engineer

City of Burlington

900 East Fairhaven Avenue

Burlington, WA 98233

(360) 755-9715 Office ~ (360) 755-0783 FAX
cmartin@ci.burlington.wa.us
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Grina, Ron

From: rboge RicBoge [rboge @co.skagit.wa.us]

Sent:  Tuesday, January 09, 2007 11:46 AM

To: Grina, Ron

Cc: DaveBrookings; LornaEllestad

Subject: RE: BNSF Skagit River Debris Management Study (Link to Final Draft Report)

Ron - | too would emphasize the 'barrier' to success of BNSF's refusal to participate in the planning process....

One error | noted: Figure 7 is not a levee failure. It is a photo of Cockreham Island. The ‘training levee' on the island ends
where the photo shows water coming onto the Island. Even with recent improvements and other planned improvements, water
will continue be allowed to flow onto Cockreham Island at this location.

Ric Boge

Surface Water Manager

Skagit County Public Works

1800 Continental Place

Mount Vernon, WA 98273
phone: 360-336-9400 x 3419
fax: 360-336-9478

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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Skagit River Bridge Public Comment Form

Please use this form to share any comments, concems, or suggestions. Please use the
reverse side of this sheet if you need more space. Our mailing address is:

WSDOT Office of Freight Strategy and Policy
P.O. Box 47322
Olympia, WA 98504-7322

You can also call the WSDOT Office of Freight Strategy and Policy at (360) 705-7938 or
email us at freight@wsdotwa.gov to share your thoughts. Please submit comments no
later than February 10, 2007.

Thank you for your interest.

Comments:

Thank you for the opportunity to comment on the WSDOT BNSF Skagit River Bridge Debris Management Study.
After reviewing the “Draft” Preferred Alternative Summary and attending the public meeting in January, 2007 I very
strongly feel that there is only one project that makes any real sense and that is replacement of the bridge. I also just
as strongly feel that the American taxpayer should not shoulder any of the burdens for the replacement of the bridge.
BNSF has know since 1922 that Bridge #70 (previously referred to as GNRR Bridge #36) has had *“capacity
problems”. They recognized that they would “have to provide an opening” for the flow of flood waters. (See
attached 9/26/1922 cover letter and attached Herzog Report. See also GNRR letter and Robert Herzog Report at
www.skagitriverhistory.com).

The most shocking thing about the “Draft” proposal is the total lack of cooperation of BNSF Railroad with WSDOT
and the other stakeholders. If BNSF does not immediately provide WSDOT with the as-built drawings of the bridge
and cooperate with the determination of the life-span of the bridge then WSDOT should immediately contact the
Washington State Attorney Generals office and the Governors office and request a legal opinion as to the liability of
WSDOT for allowing a private company to operate a structure on State owned lands that has the potential for

endangering not only the lives and property of Washington State taxpayers but to the infrastructure (mainly I-5) of
State owned facilities. A very firm statement should be made that the State of Washington will hold BNSF
responsible for any and all damages that can be attributed to the inaction of BNSF to correct a very serous problem
that BNSF created and has known about since 1922.

I would respectively request that a copy of the attached 9/26/1922 cover letter and the Herzog Report attached hereto
be forwarded to the State Attorney Generals office.

Respectively submitted,

Larry J. Kunzler
larry @skagitriverhistory.com

June 2007 BNSF Skagit River Bridge Management Study — Summary of Options
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Grina, Ron

From: Larry Kunzler [Larry@hbsslaw.com]

Sent:  Thursday, January 11, 2007 6:58 AM

To: Grina, Ron; freight @wsdot.wa.gov

Cc: Martin, Chal; DaveBrookings

Subject: BNSF Skagit River Debris Management Study

Ron,

Please accept my apologies. Somehow I missed the notation in the January 3rd e-mail about the pdf copy
being available and thought it was just another announcement about the meeting. My first (and at this time
only) very quick perusal of the document resulted in great disappointment. Citing to things like wikipedia do
not exactly lend a great deal of creditability to the document. Also a lack of historical documentation is
surprising. And I'm sure it must be in the document somewhere (I just haven't found it yet) a justification for
using PIE studies. Those studies have been rejected by every federal agency connected with the Skagit River
and again take away from the creditability of the document. If you're going to use the PIE studies then at least
you should also publish the Corps hydraulic study.

If BNSF dropped out of this process as the footnote on page 2 states, then once again BNSF has proved that
they are the worst corporate neighbor in Skagit County's history.

I would prefer that instead of you citing to me on page 18 footnote 11 that you cite to
www.skagitriverhistory.com as that is where the information is stored. And all footnotes should be cited to in

your references used section.

I interpret your comments under "Bridge Failure, Page 18" to be your frustration with the obviously total lack of
cooperation on the part of BNSF. I'm thinking very seriously of making BNSF the topic of my next editorial
under "Ask the Angry Citizen" at www.skagitriverhistory.com.

Nothing short of a new bridge will be acceptable from the standpoint of responsible flood control/floodplain
management. Putting peoples lives and property at risk for a situation that BNSF/BNRR has known about since
1922 is absolutely unacceptable (actually I'm a bit disappointed that you didn't use those documents in your
report -- I will certainly use them in my editorial). I will try and work on this on the weekend but am already
committed to analyzing 17B for the Michael Baker Corp. to show why using the Stewart figures are in violation
of 17B so I may not get to it till weekend after next.

I would highly recommend that you expand your cites to all references you used and consider dropping the PIE
work product and/or using the Corps study at this point. I look forward to more thoroughly reviewing the
document. (Nice picture on the front page.)

Later,

Larry Kunzler
floodway@wavecable.com

larry@skagitriverhistory.com
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From: Martin, Chal [mailto:cmartin@ci.burlington.wa.us]

Sent: Wednesday, January 31, 2007 12:10 PM

To: WSDOT Freight Strategy and Policy Office

Cc: DaveBrookings; dkdist12@cnw.com; Rick Blair; Bell, Esco; NEIL HAMBURG; Aarstad, Jon; Fleek, Margaret; Harmon, Mike;
Gene Sampley; JaniceMarlega; BarbaraHathaway

Subject: Comments, BNSF Skagit River Bridge Debris Management Study

Sir or Madam:
I am resubmitting here for the record my previous comments.

Shortly after I sent this previous email, I was contacted by telephone by Bruce Polnicky of BNSF. Bruce was concerned that I
had shared my opinion about the structural sufficiency of the bridge with the entire email distribution list. Bruce asked if I was
a licensed structural engineer, and I told him I was not. Bruce asked if I would retract my comment about the bridge being
structurally deficient. I told him I would not, but that it might be appropriate for BNSF to retain a structural engineer to study
the bridge in detail and issue an opinion about its structural sufficiency. I would expect that such a report would be stamped b
a licensed engineer and include information at an adequate level of detail that the conclusions could be peer reviewed.

Although BNSF has elected not to make available any as-built information about the bridge, I believe I have a sense of how the
bridge piers would have been constructed nearly 100 years ago. The construction would have included installation of pilings at
the base of each pier; likely excavation to a level several feet below the existing river bed or overbank area bottom of channel;
then, concrete poured directly over the top of the pilings to form the piers. If that was indeed the case, it is likely that this wor
would not meet structural standards of today — both for the load-carrying capacity of the pilings or the depth of the concrete
piers below the river bottom. I am specifically concerned that the concrete bases of the piers in the north overbank area do nc
extend far enough into the groundwater table to have avoided dry/wet cycles over the time since this bridge was constructed,
thereby causing the structural pilings to have long ago dry-rotted away, leaving only the mass of the concrete pier to withstanc
the tipping and scouring effects of the river when it floods. I would point out that one of these piers did in fact fail
catastrophically in the 1995 flood event (see attached photos).

In discussions with BNSF about this bridge several years ago, BNSF indicated it had an improvement project under consideratic
that would take out some of the in-channel piers and install 1 or 2 pre-engineered trusses (seems like I remember either 230
foot or 300 foot spans). This would be a good start but the spacing of the other bridge piers which presumably would remain |
still too close together for a location such as this. Thank you for the opportunity to comment on this report. ~ Chal

2114170077

June 2007 BNSF Skagit River Bridge Management Study — Summary of Options
Page C-8 Appendix C



.
Washington State Department of Transportation
7/

Skagit River Bridge Public Comment Form

Please use this form to share any comments, concerns, or suggestions. Please use the
reverse side of this sheet if you need more space. Our mailing address is:

WSDOT Office of Freight Strategy and Policy
P.O. Box 47322
Olympia, WA 98504-7322

You can also call the WSDOT Office of Freight Strategy and Policy at (360) 705-7938 or
email us at freight@wsdot.wa.gov to share your thoughts. Please submit comments no
later than February 10, 2007.

Thank you for your interest.
Comments:
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Public Comment Form January 29, 2007
WSDOT Office of Freight Strategy and Policy (360) 705-7938, email freight@wsdot.wa.gov
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Danniel MacDonald, P.E. BNSF Railway Company
RAILWAY Manager Engineering 2454 Occidental Avenue South
Seattle, WA Suite 1A

Seattle, WA 98134
Tel (206) 625-6150
Fax (206) 625-6115
danniel.macdonald @bnsf.com

February 15, 2007

Andrew Wood

Washington State Department of Transportation
Freight Strategy Office

P.O. Box 47322

Olympia, WA 98504-7322

RE: BNSF Skagit River Bridge Debris Management DRAFT Report

Mr. Wood:

Thank you for the opportunity to provide you with BNSF’s concerns regarding this
DRAFT report.

BNSF disagrees with much of the methodology, findings, and recommendations
of this study. Except for preliminary participation by our Structures Supervisor,
Bruce Roper, BNSF did not participate in this process due to these principal
reasons: we were advised that the study was limited to the review of debris
collection at our structure and that upstream generation of the debris would not
be addressed, and the perception that some sought to assign future
responsibility for any flooding issues on the Skagit River to BNSF.

BNSF, as a common carrier, is responsible for the operation and maintenance of
its equipment and infrastructure in accordance with Federal Laws and
Regulations. The recommendations of this report would burden BNSF with local
permitting and other jurisdictional requirements. Interjection of requirements by
local and state agencies would impose an undue burden on BNSF’s common
carrier obligations.

BNSF strongly denies the draft report’s allegations that our bridge is not safe due
to its age or use. BNSF inspects the bridge in accordance with federal
regulations. BNSF has conducted additional inspections of this bridge (including
underwater inspection) and has found it to be structurally sound and safe for rail
traffic. The statements in this report that the bridge is not safe are not founded.

June 2007
Page C-10

BNSF Skagit River Bridge Management Study — Summary of Options

Appendix C



BNSF believes that the draft report and recommendations do not adequately take
into account or address the upstream generation of debris or city and county
planning which allows continued development in a known flood hazard area.

We request a meeting with WSDOT to review our specific concerns for each
section of the report prior to any issuance. Please contact me to arrange a
mutually acceptable time and location for a meeting to discuss BNSF’s
comments at your earliest convenience.

BNSF reiterates its belief that viable solutions exists for the situation on the
Skagit River. We would like to discuss these options with the US Army Corps of
Engineers, WSDOT, and other appropriate agencies in the near future.

Respectfully,
g 4

Danniel MacDonald, P.E.

cc.  Bruce Polnicky
Doug Jones

BNSF Skagit River Bridge Management Study — Summary of Options June 2007
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