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To Whom It May Concern:

Through this letter, BNSF Railway Company (“BNSF”) provides comments in response
to the publication of a Draft Environmental Impact Statement (“DEIS”) for the Tesoro Savage
Vancouver Energy Distribution Terminal (“the Project”) prepared by the Energy Facility Site
Evaluation Council (“the Council™).

In comments made to date regarding the Project, certain parties have suggested that the
geographic scope of analysis under Washington State Environmental Policy Act (“SEPA™)
should extend well beyond the Project area in order to address the effects of train traffic and
other purported impacts in localities throughout Washington State or even other states. For the
reasons provided below, BNSF believes that extending the geographic scope of analysis beyond
the area impacted by the Project would be inappropriate, and in conflict with applicable agency
policies and regulations.

In particular, BNSF is concerned with the Council making a decision whether to approve
the Project based on potential impacts resulting from interstate commerce moving into
Washington. As you are aware, Article 1, Section 8, Clause 3 of the United States Constitution
grants to the United States Congress the power “To regulate commerce with foreign nations, and
among the several states, and with the Indian Tribes.” Further, the Interstate Commerce
Commission Termination Act, 49 U.S.C.A. §10101 et seq., gives exclusive jurisdiction to the
Surface Transportation Board (“STB”) over “the construction, acquisition, operation,
abandonment, or discontinuance of spur, industrial, team, switching, or side tracks, or facilities,
even if the tracks are located, or intended to be located, entirely in one state. 49 U.S.C. §

10501(b). This federal scheme ensures that interstate rail operations occur in a safe, reliable
EX0110-TSS


dnj
Typewritten Text

dnj
Typewritten Text
EX0110-TSS


manner that protect interstate commerce. Consequently, BNSF believes the Council should defer
to the STB and Federal Railroad Administration consideration of the interstate rail system.

Leaving aside these federal law issues, it appears from reading the DEIS that virtually the
entire document focuses on the impacts to the State of Washington from a maximum of four
loaded trains per day moving in interstate commerce to the Port of Vancouver, Washington. It is
difficult to understand how this level of train traffic triggers a statewide study of the interstate
rail system. This seems to be a significant over-reach by this Council. It is also worth noting
that the DEIS fails to discuss the benefits to Washington’s ports that come from being rail-
served, including the environmental and economic benefits. The Council should take note that
the Pacific Northwest Rail Corridor Environmental Assessment, written and approved by
Washington Department of Transportation and the Federal Railroad Administration, two
agencies with far more expertise on rail issues, found that adding eight trains to the BNSF
system in the same geographic area resulted in no environmental impacts. (See additional
reference below under “Terrestrial Wildlife™.)

1. Scope of Environmental Review

SEPA and NEPA regulations requiré an analysis of the direct and indirect effects of the -
proposed action. See WAC 197-11-060(4)(d); 40 C.F.R. § 1508.8. However, both SEPA and
NEPA regulations limit analysis of impacts to those which are “reasonably foreseeable” and not
merely speculative. See WAC 197-11-060(4)(a); 40 C.F.R. § 1508.8(b). Moreover, SEPA
expressly requires consideration of environmental impacts that are “likely, not merely
speculative.” See WAC 197-11-060(4)(a).

Courts applying these regulations have held that “remote” or “speculative” impacts do
not require analysis. An impact is “reasonably foreseeable™ if it is “sufficiently likely to occur
that a person of ordinary prudence would take it into account in reaching a decision.” See Sierra
Club v. Marsh, 976 F.2d 763, 767 (1st Cir.1992). See also City of Shoreacres v. Waterworth,
420 F.3d 440, 453 (5th Cir. 2005). “Reasonable foreseeability” does not include “highly
speculative harms” that “distort the decision making process™ by emphasizing consequences
beyond those of “greatest concern to the public and of greatest relevance to the agency’s
decision.” See City of Shoreacres, 420 F.3d at 453. See also Cheney v. Mountlake Terrace, 87
Wash.2d 338, 344 (1976).

Contrary to assertions contained in the DEIS, it is speculative and not reasonably
foreseeable that construction of the Project will cause train traffic to increase on any particular
line in the State. As discussed in more detail below, the statewide increase in train traffic is not
attributable to the Project or any other specific commodity movement.

II. Rail Capacity in Washington State

Although the Project has projected receiving up to four unit oil trains per day, should the
terminal reach full capacity, depending upon market conditions, it is speculative and not
reasonably foreseeable that construction of the Project will cause train traffic to increase on any
particular rail line in the State. Current trends, as discussed further below, indicate that train



traffic will increase by approximately 13 percent statewide in the next thirty years. This
projection already includes any increases associated with commodity shipment to the proposed
terminal. Although it seems like an easy answer to say that a project adding four trains to the
system will automatically result in an increase of four trains to overall traffic, this is an
oversimplification and clear error. Traffic ebbs and flows, and four freight trains per day are
insignificant relative to BNSF’s overall traffic.

Due to the dynamic nature of train traffic, no statewide overall increase in train traffic is
attributable to the Project or any other specific commodity movement. No credible evidence
indicates that this proposed project would cause actual increased train traffic throughout
Washington state. This dynamic nature is affected by many factors, including but not limited to
the following:

. A diverse set of customers each with variable schedules

. Markets driven by global supply, commodity prices, and demand factors

. Competing modal choices, which themselves are influenced by factors such as highway
congestion

. Population growth and the resultant demand for BNSF’s transportatmn services

* - Energy and environmental efficiencies of freight rail

. Scheduling factors for individual shipments, including seasonality and weather events

These supply and demand scenarios play out across the entire rail system in the United States, as
further explained below.

BNSF operates a number of rail lines and retains the right to operate over some lines that
are owned and/or controlled by other railroads. Possible routes thus include BNSF rail lines and
other lines that may provide more convenient transportation options. Which route a train will
take on a given day depends not only on convenience or distance, but also on the numerous
variables listed above. While BNSF strives to provide reliable, exceptional rail transportation
services, including individual project and rail lane reviews, these diverse and complex factors do
not allow for complete certainty or predictability. Therefore, the route a particular train will take
or how many trains any route will need to absorb is speculative, and not subject to precise
prediction.

This letter addresses the following reasons why it is impermissibly speculative to assume
that the proposed Project would increase rail traffic along any particular route:

1) BNSF rail traffic is complex and variable based on a host of factors beyond our control,
which makes likely predictions impossible.
2) Several independent, government studies predict that rail traffic will increase over time

due to various economic conditions, such as demand for commodities of the type proposed to be
shipped at the proposed terminal.

3) BNSF already has adequate capacity on its mainline for the proposed Project.

4) Commuodities will be shipped regardless of the proposed Project, either to existing or
potential fliture terminals on the West Coast by any number of rail routes.



ITI.  BNSF Range of Operations

BNSF Railway operates as a common carrier and is one of North America’s leading
freight transportation companies operating on 32,000 route miles of track in 28 states, as well as
connections with Mexico via five border gateways and Canada via three border gateways, and
direct service to and from British Columbia and Manitoba. BNSF Railway also employs more
than 40,000 individuals and serves more than 40 ports.

BNSF is one of the top transporters of consumer goods, grain, industrial goods and low-
sulfur coal that help feed, clothe, supply, and power American homes and businesses every day.
BNSF and its employees have developed one of the most technologically advanced, and efficient
railroads in the industry. BNSF is working continuously to improve the value of the safety,
service, energy, and environmental benefits we provide to our customers and the communities
we serve. This is a partnership that BNSF values tremendously, so we seek opportunities to
advance our common interests of safety, opportunity, and success.

Transportation by rail provides significant economic benefits to the State of Washington.
Freight rail contributes more than $28.5 billion to the state economy — accounting for more than
7.5 percent of Washington’s Gross Domestic Product. More than 342,000 workers in this state
depend on freight rail. In Washington alone, BNSF employs nearly 4,000 people, with a
combined payroll of more than $260 million. Additional information regarding BNSF is
available on our website at: www.bnsf.com.

Figure 1. BNSF Rail Network and Variability of Customer Demand



BNSF has a diverse customer base and has segmented its business into 4 main groupings:
Industrial Products, Consumer Products, Coal and Agricultural Products. These business groups
are further differentiated into 43 forecast groups and 178 sub-forecast groups. These customers’
demands are subject to the same complex factors as those driving the economy; one segment
may experience significant growth while another segment is in decline. This variability in
customer demand creates considerable uncertainty with respect to the timing and volume of
firture transportation of specific commodities.

Other factors can also affect rail volumes over particular segments. Railroads operate in
a competitive marketplace. We compete with other modes: trucks and barge as well as other rail
carriers. Business shifts between modes and carriers based on price, service, capability, and
reliability. These shifts can be meaningful and can have major impacts to our network volumes.

Freight rail traffic is very dynamic and unlike passenger service, it does not adhere to a
fixed schedule or particular route. In general, freight trains can go any direction, at any time.
Which route a freight train will take on a given day depends not only on convenience or distance,
but also on other numerous factors, including weather events, customer needs, market demands,
etc. BNSF’s three existing east-west routes through Washington have avallable capacity and
offer flexibility in ensuring network fluidity.

Market demand for any of the products we transport could cause an increase in rail
traffic, and that demand fluctuates as the economy continuously demonstrates. Increases in train
traffic associated with the proposed projects in Washington will depend on the market demand
when the terminals open. It is simply too soon to know what the demands will be when the
projects open, including the Vancouver Energy Project.

It is important to remember that even if none of these projects are built, and as stated
above, we expect rail traffic to continue to grow. As such, we will continue to invest in capacity
improvements, as we have done in Washington and the rest of our network for years, to
accommodate all of the growth in our freight busmess Further detail on our capacity
improvements are provided below.

To accomplish this, BNSF has processes in place that review our operational capacity by
specific rail lanes on a five-year planning cycle. Timely and predictable permitting processes are
important to this established capacity review procedure as well.

1V. Nationwide Freight Rail Growth Projections

As noted above, a number of independent government agencies, national associations,
and transportation professionals have predicted for years that this general growth trend will
continue. Several national studies (FRA, AASHTO, GAO, Global Insights) have predicted that
rail traffic in the United States will increase over the next 20-25 years based on a variety of
factors. Some of the major factors contributing to this estimated growth in freight rail traffic
include:

. Population Growth



. Highway Congestion

. Energy Efficiency of Rail

. Environmental Benefits of Rail vs. Truck

. Increased Demand

. Need for Maintaining Global Competitiveness
. Increased Passenger Use of the Rail Network

The AASHTO study titled, “Transportation Reboot: Restarting America’s Most Essential
Operating System, The Case for Capacity: To Unlock Gridlock, Generate Jobs, Deliver Freight,
and Connect Communities™ (July 2010) emphasizes the importance of the nation’s transportation
system: http://www.transportgooru.com/2010/07/transportation-reboot-%E2%80%93-aashto-
study-growing-freight-demands-reaching-transportation-crisis/.

We have prepared this report to describe how important an efficient freight
system is to the economy, the congestion already taking place, the growth in
anticipated demand, and the challenge of keeping America competitive in the
world economy.

AASHTO’s study makes it clear that congestion on the nation’s highways is emphasizing the
need for the railroads to handle more freight, stating that:

In 40 years, overall freight demand will double, from 15 billion tons today to 30
billion tons by 2050. Freight carried by trucks will increase 41 percent; by rail
38 percent from today’s quantities. The number of trucks on the road compared
to today will also double.

Most recently, the USDOT released in October 2015 a draft National Freight Strategic Plan,
which cites current Department of Transportation (DOT’s) “Freight Analysis Framework™ data

including freight tonnage growth projections by mode.

Some excerpts are contained below and the full report can be found at:
https://www.transportation.gov/freight/NFSP.

Expected Growth in Freight Tonnage (pg. 5):

The U.S. economy is expected to double in size over the next 30 years. By 2045,
the nation’s population is projected to increase to 389 million people, compared
to 321 million in 2015. Americans will increasingly live in congested urban and
suburban areas, with fewer than 10 percent living in rural areas by 2040
(compared to 16 percent in 2010 and 23 percent in 1980). To support our
projected population and economic growth, freight movements across all modes
are expected to grow by roughly 42 percent by the year 2040. For example,
container traffic at ports will increase steadily as the volume of imports and
exports transported by our freight system more than doubles over this period.
Air freight is expected to triple in response to demand for the rapid movement of
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high-value merchandise, while multimodal shipments are predicted to more
than double.

Expected Growth in Freight Traffic (pg. 23):

Our freight system moves approximately 63 tons of goods per American each
year. As our population grows and our economy expands, demand for freight
will grow as well, placing additional strain on an already challenged

transportation system. U.S. freight demand will be affected by several trends:

* Freight will grow across all transportation modes.

* The changing nature of our economy and population will affect where and
how freight moves.

* All else being equal, growth in overall freight demand will place increased
pressure on infrastructure throughout the country, with particularly significant
impacts concentrated in certain areas.

* Increasing domestic energy production will have profound implications for
our transportation system.

Freight will grow across all transportation modes. Even by conservative
estimates, our economy is expected to double in size over the next 30 years. As
the economy grows, freight movement is forecasted to increase as well, albeit at
a slower rate as measured by tonnage. Freight movements are expected to
increase at a rate of approximately 1.3 percent per year, or by roughly 42
percent by the year 2040, Air freight is expected to triple in response to demand
Jor the rapid movement of high-value merchandise, while multimodal
shipments are projected to more than double. Container traffic at ports is
steadily increasing. Overall, the volume of imports and exports transported by
our freight system is expected to more than double in the next 30 years. This
growth in trade will have implications for ports, which handle 72 percent of
America’s international merchandise trade by tonnage; air cargo, which
handles 25 percent of our international merchandise trade by value; and
intermodal carriers that move imports and exports between ports of entry and
inland locations.

Rail Volumes Will Increase by 49 percent (pgs.24-25):

The volume of goods moved by rail has increased steadily since 1980, and is
projected to increase by 49 percent by 2040. With increases in passenger traffic
and freight demand, track congestion may increase, especially in higher-traffic
passenger corridors. Growing congestion may reduce the railway network’s
reliability for both freight and passenger movements unless appropriate
investments are made.

As previously stated, growth in freight rail traffic of all commodities has
significantly increased and is projected to continue to increase. This is good for



local economies and the environment, as railroads are the most
environmentally efficient and cost effective way to move freight. Moving freight
by rail uses less energy, reduces pollution, lowers greenhouse gas emissions and
cuts highway congestion, when compared to all other transportation modes.

Figure 4 and Table 1-Tonnage of Freight Carried by Transportation Mode (millions of tons),
U.S. Department of Transportation, Bureau of Transportation Statistics and Federal Highway
Administration, Freight Analysis Framework, version 3.6, 2015) are attached as Appendices A
and B, respectively.

V. The State of Washington Capacity Improvements

The Washington Department of Transportation (WSDOT) 2013-2035 State Rail Plan provides
information regarding rail capacity in Washington. The plan is available at
(http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-

736131 D98106/0/StateRailPlanFinal201403.pdf) and provides as follows:

Summary of Future Demand for Rail Transportation
How will the system operate in the future?

The Federal Railroad Administration requires state rail plans include a rail
system capacity analysis. This broad analysis is meant to show what a future rail
system would look like with the anticipated freight and passenger rail growth, if
no additional capacity or operational improvements were made.

In reality, it is anticipated the Class I railroads (BNSF and UP) and other
infrastructure owners will likely address key capacity issues as they emerge.
(Emphasis added.) Therefore, the 2035 capacity assessment is included here to
illustrate the magnitude of growth anticipated for Washington s rail system. This
underscores the need for continued planning and action to address capacity and
mobility concerns throughout the system.

Washington's rail system is expected to handle more than 260 million tons of
cargo by 2035— more than double the volume carried on the system in 2010. This
represents a compound annual growth rate of 3.4 percent for all commodities
carried on the rail system. As a result, and as shown in Figure 4.3, several rail
segments are expected to require operational changes and/or capital
improvements to manage anticipated freight rail volumes.
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Figure 2. Washington state traffic by rail is predicted to increase steadily, for an increase of 13% by the year
2040 (Source: Federal Highway Administration).

Washington state traffic by rail is predicted to increase steadily, for an increase of 13% by the
year 2040 (Source: Federal Highway Administration).In the 30 years from 2010 to 2040, the
State of Washington is expected to grow annual truck volumes by 6.4 million trucks to 15.8
million. This increase in truck traffic will result in additional highway congestion and drive
additional freight to the more energy and environmentally efficient rail system.

By comparison, if and when the Project reaches full capacity, the associated train traffic
would represent only a small fraction of one percent of the total transportation increase
represented by the anticipated natural economic growth for Washington.

This growth in transportation enables the economies of both the state of Washington and the
United States to meet the projected growth expectations of the shipping public. In 2010, freight-
dependent businesses represented 44% of Washington state jobs. Likewise, the Washington
Council on International Trade (WCIT) has stated that 40 percent of all jobs in Washington are
tied to international trade.

VI.  BNSF Capacity Commitments

BNSF has adequate capacity in the near and long term to accommodate current and
anticipated future freight traffic growth in Washington. Despite assertions to the contrary, we do
not have a looming regional capacity issue. Long-term forecast such as the 2011 Marine cargo
Forecasts & Rail Capacity Study and the 2006 WSDOT Capacity Study made assumptions about
growth, but are not actual predictions of when and where growth will occur. The economy and
the marketplace are the key drivers of changes in freight volumes.

The 2006 WSDOT capacity study which was conducted during BNSF’s all-time volume
record, was quickly thrown out of date by the Great Recession and is inconsistent with what has



actually happened since then. In the 2011. Marine Cargo Forecasts & Rail Capacity Study, the
conclusion is that capacity is sufficient for growth along most routes today. The two routes
where potential capacity constraints are forecast under high-growth scenarios — Pasco to
Vancouver and Everett to Blaine — would not experience constraint with existing capacity until
after 2020, according to the study. The study indicated these potential issues are remediated with
modest upgrades. Also, the Everett to Blaine high-growth scenario includes the expectation of
additional export bulk commodities.

Rail improvements are made financially possible only by increased rail volume. The
system ensures that the necessary private capital to refresh BNSF’s physical infrastructure and
capacity becomes available as necessary to provide adequate levels of service along rail lines.
Therefore, BNSF invests in capacity improvements when actual traffic demand justifies the
investment. Freight demand driven by the marketplace and the economy determine when that
demand actually occurs. While BNSF plans on a multi-year basis, BNSF reviews and approves
capital investments on an annual basis. We have invested for a long time on that basis, including
in the state of Washington, and will continue to do so. It is the best way to ensure that capacity
expansion investments are made in response to actual market needs.

All freight capacity expansion needed on BNSF’s right of way is paid for by the railroad.
We have invested more than $53 billion of our own private capital on our network since 2000.
In 2015, we invested nearly $6 billion across our network, with $1 billion of that capital being
invested in expansion and maintenance on the Northern Corridor alone, more than any other part
_of the network. BNSF has continued to make these improvements to its lines that have resulted
in improved system-wide train velocity over the last few years.

BNSF’s history of investment in the Pacific Northwest demonstrates BNSF’s
commitment to this important region. BNSF regularly invests more than $125 million annually in
Washington state alone in order to maintain and improve freight rail capacity. In 2015, BNSF
invested nearly $200 million in Washington, and BNSF expects to make a similar capital
investment this year. Moreover during the last nine years, BNSF has invested approximately $1.5
billion in Washington, and since 2013, BNSF has invested approximately $3.5 billion to
maintain and add capacity improvements in the Northern Corridor.

The three existing BNSF rail routes through Washington have available capacity and
offer flexibility in ensuring network fluidity. In fact, to provide more capacity to move goods in
and out of Washington, we invested more than $150 million in the mid-1990’s to reopen the
Stampede Pass Route. Shown below is an overview of the 2015 capital projects across our
system, including in Washington:

. Started construction of double track from Ferndale to Custer totaling nearly seven miles.

. Reconfiguring the Bayside and Delta rail yards located in Everett to improve efficiency
and provide more capacity.

. Continuing to work through permitting and right-of-way issues involving the replacement

of the Washougal River Bridge in Camas. Construction should start this year and
continue into 2016.

10



. BNSF's maintenance program in Washington included 1,011 miles of track surfacing and
undercutting work, and the replacement of nearly 50 miles of rail and close to 203,000
ties, as well as signal upgrades for federally mandated positive train control (PTC).

Capital Commitments
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BNSF’s 2015 $6 Billion Capital Plan

Terminal & Line Capacity Expansion Projects
Major line and terminal profects by region, route and subdivision (sub)

Aspartun spur on iy

Baren pud gy Quse S XA D3] TEAN
Aurern web- 17 i oo wh remove e Lalkosss, W e gt starad @ JUTY
Vo vl apaan
Boartutows sak fon dey edmines o (1 ageley 0 Bl salk sutond tacks ot Siseton, 00 and
0 e 0 o of T bSO Deme, (0 wevinan
¢ Bafimghem sek e Sosic ack ! ana g Chasakwn wb: 342 s cavv | dopartme B3k o
nturen o Tulua, OF
Chmery Patet s o rew i ' Dickimmen wal Dtz WO yred pepumanm
L TR ——
Dichinnss aal 4 o] axirast Bridges
" R TI247 i Metrrpai. L. design

e o
12 Falllridgs vk Sreigs 4.8 ovm iashossyal Rove i Cmaz
¢ W s W
ax ot . Cors s Sage B gl acarnand of B chot
1 e wed tate Sawa T b vaa L gt

Mouienlly sk spcberuor roserce we vach wnter - et Werth el Badge A5 Pt Mo, T

[ ——— R e e

0. ool sl 035 - % T296 Dot Afvmweis Lk gy work
= Poslaiom & D movedtin br e Pl cramm R fon

Figure 4.

" Bemphen w7 Syt prowecs el tee St
Yt gt

Cestral Regaza

17 Bt s s e aorerne

15 R Scul mak o deue B et

3 Mgt wak e we s o
et N et coraroct tee wors new sidngs

20 Mavamen sak har e Antie Bk P

21 Waua Cily valc rww gt et 3 G Oy

South Ragion

© Chwie w9 e ok ot

 Lalnpefia mek sne sk evtaren

71 Whajws mab: arw drutie i mnd oo g

Bk ek o e ey

N Waseamer weh bodg |V e o B
TrEpatmy A prae of L et R et W
Lermtns b

27 Thapor Souh auks e 82| v Mumghis, TN

1 b 2 © v Shami e B3 pham of T rapect
il oot B v Oew b of the vt e

o

2 Bmatte sk Iretge §1 1 o e WA, dnsign sccem wnd
TG g W CoRLCRN R, B T I
o 1078

(Hamiet.
Lovsers R (L Prosms, A7 Sheckton, CA, Willae Sgsinge. L

e pahny ampars o B Kib g Dvatons s
(Hstar. T At T Patand OR, Sam Bemardien. CA.
UPC iDhwond U



Record Capital Investment Ensures
Capability and Reliability

BNSF’s 2015 Capital Commitment $6B
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VII. Public-Private Partnerships

Public-private partnerships combine the business interests of private companies with the
diverse goals of local, state and federal government entities who are working in the interest of
the public. Cooperation between the private and public sectors may, in many cases, allow both
sides to achieve their respective goals better, faster, and at lower cost. When more freight moves
by rail, the public benefits through lower shipping costs, reduced highway gridlock, enhanced
mobility, lower fuel consumption, lower greenhouse gas emissions and improved safety. And,
since the railroads contribute funding commensurate with the benefits they receive -- It’s a win-
win for all involved.

BNSF engages in strategic public and private partnerships in the state of Washington.
The recently opened West Vancouver Freight Access Project is a perfect example
http://www.portvanusa.com/wvfa/wvfa-home/.

This project provides new and enhanced rail access to the Port of Vancouver USA. This project
will have a big benefit for freight and passenger service which no longer will be slowed by trains
entering or leaving the port. The companion project to this is the Vancouver By-Pass, which will
provide a main line route that will allow trains to by-pass the lower tracks within our yard.

BNSF has a proven track record of coming together and working with the state of
Washington on issues. The FAST Corridor is an excellent example of this. The FAST Corridor
program was a first for the region and near-unique at the time in terms of corridor partnership
commitment and cooperation: federal, state, local, private sector. This program had, for
example, the Port of Tacoma contributing to a Port of Everett project — because the partners
recognized each project benefited the viability of the whole corridor system.

VIII. Comments Concerning Environmental Impacts Associated with Rail Operations

BNSF offers the following detailed comments concerning the environmental impacts of
rail operations discussed in the DEIS.

A. Air Quality

Rail is the most environmentally friendly method of moving the nation’s freight. One
train can carry as much freight as several hundred trucks. It would have taken approximately 5.6
million additional trucks to handle the 100.8 million tons of freight that originated in, terminated
in, or moved through Washington by rail in 2012. (Source AAR:
https://www.aar.org/Style%20Library/railroads_and_states/dist/data/pdf/Washington%202012.p

dp.

According to the Association of American Railroads (AAR) (https://www.aar.org/), trains
move the same ton of freight more than three times as far as trucks per gallon of fuel. This
efficiency produces more than 50 percent fewer CO2 emissions per ton mile than trucks.



Diesel emissions have been extensively analyzed, and are federally regulated by the
Environmental Protection Agency (EPA). In fact, the existing EPA standard for locomotives,
called Tier 4, were tightened in 2015. Specifically, the Environmental Protection Agency (EPA)
requires all newly manufactured and all remanufactured locomotives that were originally
manufactured after 1972 to comply with increasingly stringent emission standards and to be
equipped with idle reduction technology that automatically shuts down locomotives if they are
left idling unnecessarily (EPA 2013b).

The idling control program is expected to eventually reduce NOx, volatile organic
compounds (VOCs), and PM emissions from locomotive idling by approximately 90 percent as
well as significantly reduce locomotive smoke emissions and exhaust odors (EPA 2013b). These
measures will reduce future locomotive emissions compared with both past and some present
locomotive emissions. (See pages 3.2-25)

More than ninety eight percent (98%) of BNSF’s locomotives, including all high horse
power (HHP) locomotives, that are used in our over the road and heavy haul fleets, are equipped
with an Automatic Emission Shutdown System (AESS), which automatically shuts down a
locomotive not in use to reduce idling emissions.

In addition to idle control technology, improvements in operation and maintenance
practices also have an impact on the inherent fuel efficiency of rail. BNSF, which has the
industry's newest and most fuel-efficient fleet of road locomotives, is able to move one ton of
freight 500 miles on a single gallon of fuel.

A number of factors impact fuel efficiency, including age of the fleet, network fluidity,
technological solutions, freight commodity mix, and operating and maintenance practices.
Because fuel efficiency is influenced by various factors, BNSF also measures the energy used by
determining fuel used per gross ton mile. (Gross ton miles are the weight of the train, excluding
the locomotive, multiplied by the miles the train has traveled.)

In 2014, BNSF averaged 833 gross ton miles on a single gallon of diesel, which is a 10
percent improvement from a decade earlier when gross ton miles on a single gallon of diesel
were 757.

With 92 ultra-low-emission locomotives in use, at the end of 2014, for switching
operations inside its rail yards, BNSF reduces nitrogen dioxide and particulate matter emissions
from Jocomotives by 80 to 90 percent at those facilities and improves fuel efficiency by 25
percent compared to older switch engines.

B. Bridges
As background, BNSF has approximately 13,000 bridges across our network. The visual
appearance of these structures is not indicative of their structural integrity. Every bridge receives

one comprehensive inspection per calendar year by a qualified bridge inspector and an inspection
by a supervisor, with a more frequent inspection schedule occurring in some cases.
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Additionally, on our busiest routes, track inspections occur every day, and while those
inspectors are looking at the track, they are also observing track conditions that may indicate
underlying issues with a bridge structure, providing additional review.

Further, if we receive an inquiry on a particular bridge, our Structures team will perform
an inspection to determine whether repairs are needed. BNSF has a staff of trained bridge
inspectors, as well as structural engineers, consultants, and specialized contractors. We niaintain
bridge inspection reports, which as the railroad’s regulatory agency, the FRA can review, as well
as inspect our structures.

As previously noted, railroads spend a higher percentage of revenue maintaining,
replacing, and expanding infrastructure than any other industry. We spend private money to
invest in our private rail network, unlike roads, highways, and bridges thét are taxpayer funded.
BNSF has an ongoing bridge replacement and maintenance program, which is part of the nearly
$6 billion that we spent across our network in 2015 to replace and maintain our infrastructure.
The Washougal River Bridge in Camas, Washington is a good example of this.

Inspections of all bridge structures are performed a minimum of once per year and are
utilized to identify required maintenance and to ensure there-are no structural exceptions. One of
those inspections is also performed with the presence of a BNSF supervisor.

Bridges on BNSF’s core routes are typically inspected three times per year, exceeding
FRA standards. BNSF’s bridge inspectors and engineering staff are also supported by
consultants and contractors in our efforts to inspect and maintain BNSF bridges.

The key to the longevity of any structure is proper maintenance and repair. And
railroads, such as BNSF, spend a higher percentage of revenue maintaining, replacing, and
expanding its infrastructure than any other industry.

These bridge inspections are both comprehensive and as stated above, are supervised by a
trained BNSF officer. Inspections are made on a periodic basis for underwater componeénts,
movable bridge machinery and other specific contract inspections. Additional inspections. are
performed when special conditions and events exist, such as high water, vehicle/boat strikes, fire,
etc.

The following statistics apply to BNSF bridges:

. 99.9995% of bridge train miles occur without any type of service interruption.

. 0.02% of service interruptions across our entire network are caused by a bridge being
removed from service. )

. No derailments have been caused by the structural integrity of a bridge.

. BNSF’s expert, certified Railroad Bridge Inspectors performed more than 35,000
Comprehensive Inspections in 2015.

C. Grade Crossings

16



Promoting grade-crossing safety is an essential part of our operation and culture. Our
network includes just over 25,800 grade crossings, including approximately 17,200 public and
8,700 private and pedestrian at-grade crossings.

In addition, BNSF has more than 3,700 public grade separations and 650 private and
pedestrian grade separations, including one of the lowest highway-railroad grade crossing
collision rates in the rail industry. Since BNSF’s merger in 1995, the rate of grade crossing
collisions has declined about 68 percent — from 5.3 per million train miles in 1995 to a rate of 1.7
per million train miles in 2013.

Trains cannot stop quickly. A 100-car freight train traveling at 55 miles per hour will
need more than a mile to stop once the train is set into emergency braking. When vehicle drivers
or pedestrians violate traffic laws at grade crossings, or trespass onto railroad right of way, they
are putting themselves and the train crews in danger.

In recent years, we've invested an average of $95 million annually on grade-crossing
maintenance, improvements and safety programs. Our initiatives include community education
and awareness, train crew education and testing, crossing closures, new safety technology,
vegetation control, and track and signal inspection and maintenance. For more information see:
BNSF Grade Crossing Safety brochure (Appendix C).

For the past several years, BNSF has invested an average of approximately $95 million
annually on grade crossing maintenance, improvements, and safety programs. BNSF’s
expenditures include community education and awareness, train crew education and testing,
crossing closures, new safety technology, vegetation control, and track and signal inspection and
maintenance. To accomplish these educational and program activities, BNSF dedicates 17 grade
crossing safety managers and 9 public projects manager. The amount spent on grade-crossing
safety includes an annual average of approximately $20 million to maintain grade-crossing road
surfaces.

Federal and State Roles

The 1973 Highway Rail Safety Act created a partnership to be built between the federal
government, state government, local agencies and the railroads. Congress established guidelines
for evaluating grade crossings, and the Federal Government would provide a funding mechanism
for railroad-highway upgrades. In addition, the federal government created an inventory
database of each crossing within the United States, available at
http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/crossing.aspx. There is also an
app for mobile devices, https://www.fra.dot.gov/Page/P0703.

The Highway Rail Safety Act required each state Department of Transportation (DOT) to
create a ranking system, review that ranking system of all public crossings within the state on an
annual basis and provide information to maintain the national inventory that is maintained by the
FRA. This Act also placed the responsibility for determining the adequacy of the crossing
warning devices on each state DOT, based on the priority of ranking system they created.



The railroads participate in diagnostics requested by the Department of Transportation,
provide railroad information and provide a workforce to install, and then maintain the crossing
warning devices that the particular state DOT deems to be adequate for that crossing.

The Federal government provides the funding to the agencies that can be used for the installation
and upgrading of traffic control devices and crossings. This information can be obtained through
the FRA crossing database mentioned above. All crossing incidents and trespasser incidents on
BNSF are sent to the FRA.

Grade Separated Crossings

The determination to grade separate a crossing is made by the appropriate road authority
using their own calculations or other driving factors. BNSF participates in the process by
conducting reviews of construction plans that would impact BNSF’s ROW. Noise impacts are
typically reviewed by the road authority through an environmental study.

Under federal law, there is a formula for cost-sharing between a community and the railroad for
providing a grade-separated crossing when the grade separation results in the elimination of an

at-grade crossing.

At-Grade Crossing Noise

There is no difference in train horn requirements by train type. The use of either train or
an automated horn system, known as wayside horns, is determined through a diagnostic
conducted by the Road Authority, FRA and BNSF. The installation and use is governed by the
FRA Train Horn Rule https://www.fra.dot.gov/Page/P0105. Accordingly, BNSF does not
determine where or when Wayside horns are installed. Section IV. Part 9 Subsection 9 of the
FRA'’s Grade Crossing Safety Handbook (https://www.fra.dot.gov/Page/P0040 states that:

A crossing bell is an audible warning device used to supplement other active
traffic control devices. A bell is most effective as a warning to pedestrians and
bicyclists. When used, the bell is usually mounted on top of one of the signal
support masts. The bell is usually activated whenever the flashing light signals
are operating. Bell circuitry may be designed so that the bell stops ringing when
the lead end of the train reaches the crossing. When gates are used, the bell
may be silenced when the gate arms descend to within 10 degrees of the
horizontal position. Silencing the bell when the train reaches the crossing or
when the gates are down may be desired to accommodate residents of suburban
areas.

Quiet Zones

Quiet Zones are established through the FRA Train Horn rule as outlined in the link
below. https://www.fra.dot.gov/Page/P0104. BNSF participates in the diagnostics and review
conducted by the road authority, the state DOT and the regional FRA representative. Crossing
treatments and recommendations are determined through the diagnostic and calculations
provided through the Train Horn Rule.




Grade-Crossing Consolidation

One of the best ways to address grade crossing safety is to reduce the number of at-grade
crossings. BNSF’s grade crossing safety program includes an aggressive initiative to close
public and private at-grade crossings, working closely with communities and property owners.
Good candidates for closure include those that are redundant (other crossings nearby allow
access to the same roads or areas), are not designated emergency routes, have low traffic
volumes, or are private crossings that are no longer needed or used. Since 2000, BNSF has
closed more than 5,750 at-grade crossings.

Road crossing gate down times are minimal, especially for the number of trains
anticipated by this project. BNSF has the ability to “split” a train in case a crossing is blocked
and an emergency vehicle needs to pass. BNSF has a team that concentrates on eliminating at-
grade crossings and working with communities who show an interest in grade-separating
Ccrossings.

D. Weather-Related Impacts

Weather and Earthquake Inspection Programs

Special inspections are required during extremely hot and cold weather conditions,
storms, high water periods, and after earthquakes. When a significant earthquake is reported,
BNSF inspects track based on the magnitude and epicenter location of the earthquake. BNSF’s
policy requires track to be inspected if the earthquake is measured at 5.5 magnitude or higher on
the Richter scale. The required inspection radius is determined by the location of the epicenter.

Weather Alerts

BNSF subscribes to a private weather data service that monitors weather conditions on
our network 24/7, and issues severe weather alerts to BNSF to enable our dispatchers to bring
trains to a stop when severe local weather conditions such as tornadoes, very high winds or flash
flooding could pose a threat to train movements anywhere on our network. When wind warnings
are received that indicate possible wind speeds of 51 mph to 60 mph, BNSF instructs passenger
trains to reduce speed to 40 mph. For wind warnings of possible wind speeds of 61mph or more,
BNSF instructs passenger trains to stop. Depending on the type of freight trains in the area, some
freight trains must come to a stop if.wind speeds exceed 51mph.

Weather alerts are issued for a specific time-frame and for a specific portion of the
railroad. Our employees comply with the applicable restrictions until either the train exits the
affected area or the alert expires. We have attached below portions of BNSF’s Special Service
Instruction, No. 5, July 1, 2014, that deals with Wind Speed & Flash Flood conditions.

Slide fence Detectors

19



BNSF has also invested in slide fences that have been strategically placed in potential
slide areas to ensure that approaching rail traffic is warned in advance of possible dangerous
track conditions stemming from rock or mud slides. When contact is made with the fences, a red
block signal indication is displayed to provide advanced warning to approaching trains.

BNSF has also worked extensively with the Washington Department of Transportation
(WSDOT) on a landslide mitigation plan (http:/www.wsdot.wa.gov/NR/rdonlyres/8B3B653E-
5C50-4E2B-977E-AE5AB36751B7/0/LandslideMitigationActionPlan.pdf) for slides in the
Everett area, which is attached to this letter as Appendix D.




BNSF SYSTEM SPECIAL INSTRUCTIONS—No. 5—July 1, 2014

Excessive Wind Instructions
critenia, the train dispatcher will notify all affected trains and

time and limits of the expected high winds. The following table

will govern train movement-

Wind Speed Passenger Trains | Light engines, Al other
(includes Amtrak, | loaded trains
commuter trains and | ribbon rail trains
freight trains and
consisting loaded bulk
entirely of business | commodity
cars) umt trains as

defined

i the Air Brake and
Train Handling
Rules

Glossary.

51to 60 40 MPH* Not affected Staging

| MPH = requirements* |

61 MPH Staging Not affected Stagmg

or greater requirements* requirements*®

Staging Requirements:

MPH to a staging location (e.g_ station, siding or location with
double crossovers) as directed by the train dispatcher to allow

* If a field employee (e.g. crew member on an affected train)
observes that local weather conditions are not as severe as
of the local conditions. If the employee advises local

wind conditions are 50 MPH or less, with chief dispatcher
passenger trains restricted to 40 MPH and other affected
trains to operate at maximum authorized speed.

Tornade Watch and Warning Instructions

Tomadoes are the most violent of all storms. Paths of
destruction range from a few hundred feet in width to more
than a mile and extend the length of a city block to 300 miles.




E. Hazardous Materials

Railroad Transparency and Access to Information

BNSF has enjoyed a proud 160-year history of providing rail services to the customers
and communities we serve and looks forward to continuing the excellent relationships we have
enjoyed over the years. In this regard, an important conversation is happening in our nation
around the safe movement of crude oil by freight railroads. As stated above, no matter what we
carry, be it agriculture, crude oil or airplane fuselages, we are absolutely committed to moving
products as safely and efficiently as possible.

We understand that local elected officials and emergency responders have an expectation
to know what's moving through their communities. Accordingly, for more than 20 years, BNSF
has provided, upon request, comprehensive hazmat rail traffic flow reports to first responders
and emergency managers. The reports contain a list of all hazardous materials that are
transported through a city or county over the preceding 12 months along with proper shipping
name and ID number.

In 2014, BNSF began providing county specific reports with the number of trains per
week which transport one million gallons or more of Bakken crude oil to the State Emergency
Response Commissions (SERCs), which includes Washington, and sends updates if traffic
changes up or down by 25 percent. This information is essential for local emergency responders,
elected officials and emergency management officials for safety reasons.

Officials requesting the information are asked to agree to use the information solely for
emergency response planning purposes. (U.S. Department of Transportation (USDOT)
Emergency Order, Effective July 7, 2014.) In 2015, we handled the following volume of
hazardous materials shipments in Washington state:

Total Crude O1l
Total Hazardous Material Shipments 151,932 80,454
Total Gross Tons 20,012,914 11,099.911
Total Gallons of Crude Oil 2.,333,166,000
Average Gross Tons Per Car 1317 138.0
Ave. Gallons of Crude Oil Per Car 29,000

A new improvement to allow swift access by emergency responders to the necessary
information is a secure mobile device application called AskRail, website link: https://askrail.us/
created by BNSF and the other Class I railroads. It provides first responders immediate access to
accurate real time data about individual rail cars on a train, which can help emergency
responders make informed decisions about how to respond on a scene of a rail emergency.

AskRail is only available to emergency response planners and first responders and not for
public use, nor does not replace current communication channels, but is intended as a real-time
supplement to the existing process.



In addition, in 2015 BNSF developed our own secure mobile device app called
“SECURETRAK?” which was offered to state and local fusion centers that provides near real-
time locations and consist information on hazardous material frains (including crude and ethanol
trains) en the network with the use of a Geographical Information System (GIS) interface. The
location of trains are indicated on a map and are color coded indicating the type of train. Users
can obtain a train list that includes the sequencing of the train and hazmat commodity detail by
clicking on the dot on the map.

Also, SECURETRAK can provide a “2 hour look ahead” that shows an estimated
location of the train in the next two hours. The purpose is to provide a comprehensive consist list
or make-up of a train with detailed hazardous materials information. Any agency who
participates in SECURETRAK program signs an agreement to keep the information classified
according to a license agreement.

During an incident response, we share information on the specific train and car consist
through multiple channels to ensure there is no gap in communication. Train crews carry a list
that provides the location of every car as well as hazmat emergency response information to
share with first responders. The manifest is also faxed to the designated local first responder, and
upon request, we provide the same iriformation to CHEMTREC, National Response Center and
other local, state and federal responders. BNSF’s Rail Safety Presentation is attached to provide
additional information as Appendix E.

F. Rail Safety

BNSF believes that every accident and injury is preventable. Operating free of accidents
and injuries has long been part of BNSF’s vision and our focus has been on preventing accidents
in the first place. Rail is the safest mode of land transportation for freight in general and is one
of the safest ways to transport crude oil and hazardous materials. According to the FRA, the rail
industry as a whole has reduced employee injury rates, train accident rates, and grade crossing
collision rates by 80 percent or more since 1980.

The Federal Railroad Administration named 2013 and 2014 as the safest in U.S. history
for American freight railroads, including BNSF, and the rail industry has reduced hazardous
material train accident rates by 91% since 1980. This record setting safety record continued in
2015. According to the USDOT’s. Draft National Freight Strategic Plan (October 2015, pg. 6) -
mentioned above:

Recent trends show impressive improvements in freight rail safety. There was a
27 percent increase in freight ton-miles for all surface modes between 1996 and
2011, but freight-related fatalities across all modes declined by 33% over that
same period.

The USDOT also notes that total rail fatalities have decreased by over 37% from 1980 to
2013 (1,365 down to 509) (Appendix F). Yet, while certainly even one fatality is too many, this
tremendous improvement in rail safety cannot be ignored, especially as rail shipments have been
increasing over this same time period.
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We have made this remarkable safety progress in partnership with our employees and by
continually investing in new technologies that help make the railroad safer and more efficient.
Our philosophy and practice for crude transportation is that we must prevent incidents from
happening, mitigate their severity and mobilize effective, efficient response. We believe our
progress in all three areas: prevention, mitigation and response, coupled with the recently
released USDOT rules on crude transportation referenced above, enhance our commitment to
continually improving safety on our network.

To make this point, 99.998% of all hazardous materials shipped by rail (including crude
oil on BNSF) reach their destination without incident. (Source: American Association of
Railroads; Federal Railroad Administration.)

In fact, hazardous materials shipped on BNSF receive special identification and handling
that includes tracking of all sensitive shipments, in-train placement checks and emergency
response information. These hazardous materials include other petroleum products, chemicals
used to purify municipal drinking water, fertilizers used to produce abundant food crops, and
chemicals needed to produce medicine.

As we summarized in our previous comments on this project, BNSF operates under a
number of federal laws that govern our operations. These laws and regulations, as well as
BNSF’s own voluntary safety and prevention measures, make rail transportation the safest mode
for transporting industrial goods in the United States.

Specifically, the USDOT (both the Pipeline and Hazardous Materials Safety
Administration (PHMSA) and the FRA) have promulgated regulations (HM251) to help ensure
the safe transportation of High Hazard Flammable Trains (HHFT). In addition, Congress has
established additional safety measures under the 2015 FAST Act. Additional information on
these important federal rules and BNSF’s extraordinary efforts for the safe handling of crude by
rail are described in more detail below.

A summary of USDOT’s Crude by Rail Safety Rules and BNSF’s voluntary efforts are
attached as additional information. (See attached “Crude Oil Safety Measures Implemented by
Railroads , (Appendix G) and “BNSF Hazardous Material Stats”(Appendix H), respectively).

BNSF prioritizes safety and the maintenance of its railroad network and makes
significant investments in railroad safety and infrastructure. As noted above, in 2015 alone
BNSF invested nearly $6 billion in support of its rail maintenance and expansion programs.
Nearly 50% of our 2015 capital plan was spent on replacing and maintaining existing
infrastructure. In Washington, we have invested more than $1 billion in our infrastructure over
the past six years.
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BNSF’s Risk Reduction Program

BNSF has a broad-based, multi-level risk reduction program to reduce incident risk on
our railroad. This multi-layered risk reduction program is designed to ensure that all
commodities are handled in a safe and damage-free manner. The aspects of this program are
highlighted below and discussed in additional detail later in this letter.

Employee Training and Compliance

As stated above, BNSF’s employees share the vision of an injury and accident-free
workplace and are trained on exposure and risk identification. They look out for one another—
reinforcing positive safety behavior by acknowledging when people are working safely and
expressing concern when someone puts themselves or others at risk.

There is nothing is more important than returning home safely in all of the communities
in which we live and operate. BNSF’s safety focus is built on a culture of compliance and
commitment and uses a robust compliance oversight process, including both direct and remote
operations testing, to monitor rules compliance. Employees are trained on a comprehensive set
of safety rules and practices based on Federal requirements, industry recommendations and
BNSF-specific safety initiatives. In addition, BNSF conducts operational tests and audits to
verify employees are working safely and in compliance with all company rules, policies,
instructions and procedures.

Record Capital Investments

Record capital investments are being made in the railroad to help create a safer and more
reliable physical plant. Through the end of 2015, BNSF will have reinvested more than $50
billion into its equipment and its network and infrastructure work that helps to maintain train
traffic fluidity and capacity expansion projects intended to meet customers’ ever-growing freight
shipment demands. BNSF spent a record of nearly $6 billion for the capital expenditure program
in 2015, which is the third consecutive year of record investment in BNSF network and
infrastructure.

In addition to these capital improvements, BNSF implements comprehensive inspection
processes as discussed below, tpat ensures safety by identifying potential problems before they
can lead to unsafe conditions on the rail network.

Track Inspections

BNSF inspects its tracks more frequently than required by the FRA to ensure they are
safe. Most key routes on BNSF are inspected up to four times per week, more than twice the
inspection frequency required by the FRA, and our busiest main lines can be inspected daily.
These inspections include routine visual inspections by track inspectors and inspections with
specially equipped rail cars that use ultrasonic and other advanced technology to look for flaws
in the rail and to test track geometry, as discussed in further detail below.
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Track inspections on BNSF main lines occur by a hy-rail vehicle, which rides on the
rails. In addition to the normal hy-rail inspections, on-foot inspections of all turn-outs on the
main lines and yard tracks are required at least monthly. Supervisors are also required to make
regular train rides over their assigned territories.

BNSF employs track inspectors who are chartered by the FRA to comply with FRA
regulations. These inspectors record track conditions and update data following each inspection,
which is provided to the FRA.

For further details on FRA guidelines, visit the Track and Rail and Infrastructure Integrity
Compliance Manual http://www.fra.dot.gov/Page/P0051. Please see “BNSF Railway Wayside
Detection (July 16, 2015)” (Appendix I) for additional information on the technologies discussed
below:

G. Track Inspections

Rail Detectors and Track Geometry Cars

BNSF’s track inspection program also utilizes state-of-the-art technology to help identify
defects or problem areas that cannot be detected by the human eye. BNSF has made significant
investments in inspection and detection technology to enhance the regular manual inspection
process.

Rail Detectors

BNSF’s rail detectors use ultra-sonic rays to detect internal (and external) flaws in the
rail. The frequency of inspections are determined by the tonnage moved over a given section of
track, however, the main line routes across BNSF’s system receive rail detector testing every 30

to 50 days on average.

Track Geometry Car

BNSF’s track geometry car measures major main line routes annually and up to three
times a year depending on rail volume. The track geometry car is a specially-equipped
passenger car that measures the tracks’ surface under load for, gauge, cross-level, alignment and
vertical acceleration. A computerized print out of the trackage indicates where the measured
flaws exist in the track. This information is immediately communicated to field personnel to
ensure that the defects are addressed.

Freight Car Defect Technology

BNSF has an extensive network of special detection technology, which are described
below, along key routes on its network to monitor each passing rail car for early signs of
potential problems that could cause premature equipment wear or failure. Detecting such defects
early has helped improve safety and extend the service life of equipment.
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Wheel Impact Load Detector

Measures forces applied to the rail to evaluate wheel surface defects. Decreasing the
number of high impact wheels can help prevent derailments and also extend the useful life of
rail.

Warm Bearing Detection System -

Monitors for excess heat coming from wheel bearings. Identifying internal bearing
defects early prevents potential derailments and helps to extend wheel life.

Hot / Cold Wheel Detector & Technology Drive Train Inspection

Measures wheel tread temperature to identify sticking or inoperative brakes; and applied
handbrakes. Acoustic Bearing Detectors use a microphone array to evaluate and identify internal
journal bearing flaws.

Machine Vision System

Utilizes a camera system to evaluate and identify component wear or damage of wheels,
brakes, draft gear and truck components. The early warning this technology provides enables
BNSF to repair trucks before safety issues occur and can extend the life of wheels.

Truck Performance Detector

Measures forces applied to the rail to evaluate each truck’s ride performance. Early
warning of truck performance issues enable BNSF to perform repairs before safety issues occur
and extends the life of the equipment.

Bridge Inspections

BNSF performs comprehensive bridge inspections that are supervised by a trained BNSF
officer. These inspections are typically performed three times per year, exceeding FRA
standards. Under BNSF’s inspection program, we inspect bridges and tracks more frequently
than required by the Federal Railroad Administration (FRA).

The key to the longevity of any structure is proper maintenance and repair. Railroads,
such as BNSF, spend a higher percentage of revenue maintaining, replacing, and expanding its

infrastructure than any other industry.

Planning and Response Plans

BNSF has developed and shared Geographic Response Plans (GRPs) with state and local
emergency response organizations in many areas as adopted by the Northwest Area Committee
(“NWAC”) and as directed within the Northwest Area Contingency Plan (“NWACP”). In many
cases, we have developed these GRPs in consultation with response agencies.
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H. Crude Oil Safety Measures Implemented by Railroads (2014-2015)

BNSF has initiated specific actions that go over and above some of the USDOT’s final
rules on Crude Qil Shipments, as discussed above, however a few specific items are highlighted
below. We want to emphasize that BNSF considers these measures minimum standards. BNSF
will continue to look for opportunities for operational safeguards that go beyond these measures.

Lower Speeds

» Implemented nationwide speed restriction: 50 miles per hour (mph) for all Key Trains (a
train containing 20 or more cars hazmat commodities; one car of Toxic Inhalation Hazard
(TTH)/Poison Inhalation Hazard (PIH)). Effective July 1, 2014.

» Municipal speed restriction: 40 mph for crude oil trains with Department of
Transportation (DOT-2111) tank cars moving through High Threat Urban Areas (HTIA).
Effective July 1, 2014.

» BNSF Specific Action: 35 mph for all shale crude oil trains through municipalities of
100,000 population or larger Effective March 25, 2015.

Key Train Operating Practices

As part of BNSF’s commitment to safety, we have always handled some commodities
with extra precautions to further reduce risk. For more than two decades BNSF and the rail
industry have operated specially identified “Key Trains,” which carry certain hazardous
materials, with more restrictive operating procedures than required by federal regulation.

Key Train operating procedures and practices are ingrained into BNSF’s day-to-day
operations, and include lower speed limits (50 mph unless further restricted by lower speed
limits on the track) and stricter rules for trackside warning device notifications and emergency
brake applications.

On August 2, 2013 the FRA issued an Emergency Order and Safety Advisory regarding
the movements of flammable liquids, which includes crude oil and ethanol. As a result, BNSF
and the rail industry has implemented a number of additional measures to reduce risk and, in
some cases, provide an additional layer of review to reinforce existing safety rules. !

The FRA Emergency Order contained requirements for unattended trains carrying
hazardous material such as chlorine that is classified as Toxic by Inhalation (TIH) or 20 or more
loads of certain flammable liquids like crude oil and ethanol, as discussed in more detail below.

The FRA also issued a Safety Advisory that instructs the Rail Safety Advisory
Committee, (membership includes railroads, shippers, labor, and car owners) to develop specific
recommendations on a number of items including:

» Minimum train crew size
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> Ensuring the appropriate oversight processes and requirements are in place to identify
and reduce risk, such as testing for compliance with the rules.

The Safety Advisory also recommends a review of railroad and customer safety and
security plans in addition to ensuring shipments of crude oil are properly classified for shipment.

» Key trains will not be left unattended on main line or siding tracks.

» The crew responsible for securing the train must tell the dispatcher how many hand
brakes have been applied and provide any other relevant information such as train
tonnage, weather, and grade. This information must be recorded, verified, and confirmed
with the train crew.

» Narrow exemptions for specific locations and circumstances require a sufficient safety
reason and a plan to be submitted that requires the lead locomotive doors to be locked or
the operating control handle (reverser) removed once the train is secured.

» During a “train meet”, a Key Train will hold the main track whenever practical.

» A Key Train experiencing an Emergency Brake application requires inspection of the
entire train before proceeding.

Rail Risk-Based Traffic Routing Technology

The U.S. DOT requires railroads to use a Rail Corridor Risk Management System
(RCRMS) to determine the safest and most secure routes for crude trains of 20 or more loaded
cars, using PHMSA’s mandated 27 factors, effective July 1, 2014. The FRA frequently audits
our analysis and the routes we select.

Unattended Trains

» Crude oil trains left unattended require specific job safety briefing between the train crew
and train dispatcher.

» Locomotive Cab Securement: Key Trains left unattended have reverser removed and cab
doors locked.

Emergency Response

While we have made significant progress in reducing the likelihood of a hazmat incident
in any community, we also want to ensure BNSF and the communities we serve can be prepared
to respond if an incident were to occur. To this end, BNSF also invests in community hazmat
training and provided free railroad hazmat response and training to over 8,500 local emergency
responders in 2014 in communities across our network. In 2015, BNSF provided hazmat
response training to over 10,250 first responders across the BNSF system, and we have provided
training to more than 80,000 emergency responders since 1996.

In 2015, BNSF trained more than 900 first responders in Washington, many from the

Columbia River Gorge. In the past five years, hazmat training has been conducted by BNSF to
fire fighters across Washington, including in Anacortes, Auburn, Bellingham, Camas, Centralia,
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Edmonds, Longview, North Bend, Olympia, Pasco, Seattle, Spokane, Tacoma, Vancouver and
White Salmon.

This was in addition to the training we provided in 2014 to 937 first responders over 40
classes. We have also participated in tabletop exercises in Seattle, King County, Skagit County
and Spokane, which are important opportunities for us to identify opportunities and any gaps in
how we work with our community partners.

In 2014 and 2015, BNSF underwrote the travel and training expenses for nearly 1,200
local first responders, including 256 from Washington, for specialized training conducted at a.

national training and research center, the Security and Emergency Response Training Center
(SERTC) in Pueblo, Colorado.

This year, BNSF is sponsoring 360 local first responders to attend this training at SERTC
and Texas A&M. The three-day, hands-on field exercises at SERTC provide 24 hours of
specialized training for a crude oil incident, which will help prepare them for managing incidents
related to crude oil.

In addition; BNSF has provided the following to first responders:

PNW Fire Trailers (28 across the BNSF System — See Appendix J):

Type I - Whitefish, MT (550 G AR-AFFF, pumps/bladders etc.)

Type 1I - Spokane, WA (275 G AR-AFFF, pump/bladder etc.)

Type I - Pasco, WA (550 G AR-AFFF, pumps/bladders etc.)

Type II - Vancouver, WA (275 G AR-AFFF, pump/bladder et.)

Type I - Seattle, WA (550 G AR-AFFF, pumps/bladders etc.)

Type I - Redmond, OR (in place 1st Quarter 2016 — 550 G AR-AFFF, pumps/bladders etc.)
Type I - Klamath Falls, OR (550 G AR-AFFF, pumps/bladders etc.)

BNSF owned & contracted PNW Oil Spill Containment/Recovery Resources (See Appendix K):
BNSF - Spokane, WA (1000” boomny/skimmer/storage tank, accessory items)

BNSF - Pasco, WA (1000’ boom/skimmer/storage tank, accessory items)

BNSF - Wishram, WA (5 helicopter portable containers — 2,000” boom/skimmer/storage tank,
accessory items)

BNSF - Sandpoint, ID (1000’ boom/skimmer/storage tank, accessory items)

BNSF — Bonners Ferry, ID (2,800” boom/skimmer/storage tank, accessory items)

PNW Contracted Locations with equipment:
Spokane, Pasco, Portland, Prineville, Longview, Seattle, Everett, Anacortes, Bellingham
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Here is a summary:

Total ER
Personnel
X 0_“ SP.i“ Total [Includes
. Total. Spill Skimming Recovared Total Contractor
State/Province & Country Contamment Systems: Oil Storage Vessels () Non-
Boom (ft.) | Total EDRC (BBL.) responders:
(bbl) ; LE. Admin
and Offsite
Support] (#)
Oregon, USA
BNSF Resources 3,600 343 144 0 2
BNSF Contractor Resources 28,375 6,520 2,679 27 194
Total 31,975 6,863 2,823 27 196
Washington, USA
BNSF Resources 3,050 686 145 0 30
BNSF Contractor Resources 123,170 55251 8,253 148 481
Total 126,220 55,937 8.398 148 511

BNSF has also entered into an agreement with the Clean Rivers Cooperative in Portland, OR
(not yet included on above table) which is a non-profit spill response organization. Through this
agreement, we have access to all of their resources in the Area of Responsibility (between the
[-205 bridge and Astoria, OR). For areas outside of their AOR including the remainder of WA,
OR, ID, CA, MT, ND and WY we have access to their specialized equipment including Wildlife
Response Trailer, Communications trailer, Shoreline trailers, 20,000" of boom + 10% of their
skimmer/recovery and boat inventory.

Finally, BNSF has a Mutual Aid Agreement with the Western State Petroleum Association
(WSPA) for refinery assets including foam and oil spill resources from Tacoma Oil, Shell,
Tesoro, BP and P66.

BNSF has launched a new website: www.BNSFHAZMAT.com that provides the
following:

Participate in on-line BNSF hazmat training

Schedule BNSF hazmat training for first responders

Download a summary of BNSF’s System Emergency Response Plan
Request a Hazmat Traftic Flow Report for your city or county
Request access to AskRail (See additional information above.)

VVVVY

In 2015, BNSF entered into a mutual aid agreement with the five refineries in
Washington, including BP Cherry Point, Phillips 66, Shell Oil Products US, Tesoro Companies,
and U.S. Oil Refining Co. The following emphasize BNSF’s commitment to hazmat safety:

» BNSF has earned the national TRANSCAER (Transportation Community Awareness and
Emergency Response) award 14 times since 1998 for our national outreach efforts to
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assist communities prepare for and respond to possible transportation hazardous material
incidents.

» BNSF has specialized equipment and hazmat responders staged across its network to deal
with hazmat and crude oil incidents, including for firefighting and spill cleanup.

v" This includes fire-fighting rail assets, such as a specialized piece of rail capable
equipment that is used for wild land fire-fighting that could also be used for any crude by
rail incidents

» BNSF has more than 250 trained hazmat responders at 60 locations on our network who
are supported by a network of contract emergency and environmental responders.

» BNSF has a Geographic Information System (GIS) for emergency incidents that enables
BNSF to quickly identify and contact the local emergency responders closest to any
incident on our network.

> BNSF was the first railroad in the industry to deploy a fleet (28) of industrial fire-fighting
foam trailers on hazmat routes around its network. BNSF -also makes the trailers available
to other railroads and communities. These fire trailers are helicopter deployable and they
also can be placed on a rail car for deployment to remote locations.

» BNSF has specialized equipment and hazmat responders staged across our network,
which includes several locations in Washington such as Everett, Seattle, Longview,
Wishram (Columbia River Gorge), Pasco and Spokane:

» The trailers produce alcohol-resistant foam to extinguish fires involving materials such as
ethanol and crude oil by covering the spilled material and depriving it of oxygen. In the
event of an incident that requires these trailers (you cannot, for example, extinguish a
crude oil or ethanol fire by putting water on it), we mobilize the trailers to the incident
location and deploy contract industrial fire fighters to operate the equipment.

» BNSF also mobilizes local, regional, and national contractors to fight fires, mitigate the
incident, remediate the environmental damage, direct traffic, etc. This allows the local
fire and police to return to their typical duties. Moreover, BNSF will compensate local
fire and police for the cost incurred responding to the incident.

» BNSF has developed and shared geographic emergency response plans with state and
local emergency response organizations, engages in ongoing planning, drills, and rapid
response exercises with local, state, and federal agencies, and reports hazmat traffic and
volumes to state emergency response agencies.

I. 2014 Washington State Marine and Rail Oil Transportation Study

The 2014 Washington State Marine and Rail Oil Transportation Study was performed with the
intention of informing the state legislature regarding potential legislative discussions on the
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transport of crude oil. This study was finalized in the Spring of 2015 during the waning session
of the legislature, which was by that point finalizing draft legislation concerning CBR transport.

In addition and as discussed in more detail below, the USDOT has now passed federal legislation
on crude by rail shipments. Similarly, the state legislature has passed and state agencies
(Washington Department of Ecology and the Washington Ultilities and Transportation
Commission) are now drafting rules to implement state-specific versions of rail safety
legislation.

Therefore, both Washington state and the federal government have extensively analyzed rail
safety over a two-year period, and have developed comprehensive legislation and regulations
applicable to the rail industry. These processes should be acknowledged and addressed in the
FEIS.

i Historic and Cultural Resources

The DEIS suggests that trains may block access to culturally-important areas, such as
Usual and Accustomed (U&A) Places. BNSF knows of no instance in which access to U&A
Places has been blocked, or where parties have not had access over public or private crossings.
BNSF works regularly with tribes to identify and address concerns, and would certainly work
with any tribe who could not access U&A Places by the use of a public or private crossing.

K. Insurance and Financial Responsibility

BNSF has a strong track record of corporate responsibility. We have never expected
taxpayers to assume the expense of a clean up after a derailment, and we stand by the practices
that have allowed us to keep that record to date. BNSF is financially sound with a long history,
substantial assets and a track record of being a responsible corporate citizen. In the event of an
incident, BNSF commences remediation efforts without regard to the availability of insurance,
i.e., BNSF responds and then looks to recover from its insurers.

L. Noise-related Impacts

In 2005, in response to a Congressional mandate, the Federal Railroad Administration
(FRA) issued a Final Rule on the Use of Locomotive Horns at Highway-/Rail Grade Crossings:
https://www.fra.dot.gov/Page/P0105. Under the new rule, local governments may establish quiet
zones or continue existing quiet zones, if they are willing to take remedial steps to address risk,
based on a calculation of potential risk at the crossing. In many cases, the rule makes these
designations subject to FRA review, approval and ongoing oversight.

These remedial steps can include crossing closure, grade separation, full-width crossing
gates with an approved median divider, full-width gates and lights at crossings on a one-way
street, temporary closure (for nighttime quiet zones only) or four quadrant gates. The rule also
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allows for an automated horn system, commonly wayside horns, at the crossing as a substitute
for the train horn, if this provision is approved by the Federal Highway Administration.

Certain Alternative Safety Measures (ASMs) are also described. BNSF works with
communities who wish to establish quiet zones and regularly reviews their quiet zone
applications to the FRA.

M. Positive Train Control

Congress mandated in 2008 that Positive Train Control (PTC) technology be installed on
routes that carry passengers and/or toxic-by-inhalation (TIH) commodities. PTC deployment is
an unprecedented technical and operational challenge that requires the entire U.S. railroad
network to develop, test and implement this new safety system, and avoid impacts to network
capacity and fluidity as we do.

The scope of BNSF’s PTC installation is immense covering more than 11,100 miles of
track, roughly half of the entire BNSF system and 80% of BNSF’s freight density, as well as
equipping 6,000 locomotives with PTC technology.

BNSF has been an early industry leader in and is committed to implementing PTC and
has made great progress and devoted significant resources to that end. Specifically, BNSF has
invested over $1.5 billion in the testing, development, purchase, and installation of PTC
components out of an estimated total exceeding $2 billion. Thousands of BNSF employees have
been trained on PTC, and thousands more will be.

BNSF expects to install and operate PTC on all legislatively mandated territories in the
state of Washington within the federally mandated PTC timelines.

As of January 12, 2016, construction has been completed on more than 70% of the PTC-
mandated subdivisions (See attached BNSF PTC Implementation Map. (Appendix J))

» Cutover Phases Completed: 868 of 1,012: 86%
» Base Stations Installed: 576 of 597: 96%
» Locomotives Equipped: 3,891 of 6,050: 64%

Additional information on PTC can be obtained from the Federal Railroad Administration (FRA)
and American Association of Railroads (AAR) website links:
https://www.fra.dot.gov/Page/P0621 and hitps://www.aar.org/policy/positive-train-control.

N. Vegetation Management

BNSF dedicates resources and has established standards shown below for the proper
treatment of terrestrial vegetation in order to maintain a safe and environmentally conscious rail
operation in line with federal laws and regulations.

Herbicides
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The use of herbicides on BNSF property allows for the following:

. Maintain a safe working environment for employees.

. Maintain drainage of ballast and waterways.

. Allow for structure and track inspections.

. Maintain visibility at grade crossings, signs, and signals.
. Allow for inspections of moving trains.

. Comply with federal regulations.

. Reduce the spread of noxious weeds.

Any herbicides that used are EPA approved and applied by licensed applicators, under
strict BNSF Engineering Instructions, including, but not limited to those discussed below.

Applications of herbicides on BNSF property are only to be handled-by licensed
contractors and with the permission of BNSF’s Manager Vegetation Control in Ft. Worth, Texas,
who consults with our Technical Research & Development Department to ensure that such
materials are within the guidelines of federal regulations.

This includes the October 31, 2011 NPDES nationwide restrictions for herbicide use on a
landowners property as well as the responsibility for violations. The BNSF Manager Vegetation
Control will select the chemicals to be used based both on their effectiveness for weed control
and the safety considerations for workers, applicators, and bystanders.

The BNSF System areas of control for vegetation control contractors are identified in
their specific contract. Any change to the designated areas of control must be communicated in
writing by the exempt officer responsible for the territory to the vegetation control contractor and
the BNSF Manager Vegetation Control. Labels on herbicide chemicals must be monitored with
any application applied per the requirements of FIFRA. BNSF must approve of subcontractors
and reserves the right to refuse specific applicators or applicators' employees access to its
property. The contractor must submit a list of chemicals, including their labels and Material
Safety Data Sheets (MSDS), to be used on BNSF property when requested by BNSF. This list
will be pre-approved by the Manager Vegetation Control and the Manager Industrial Hygiene.

Lubricants

All the products that are utilized in BNSF Friction Management are approved through our
Technical Research & Devélopment Department to ensure they are well tested prior to uses on
the railroad. All products are within the guidelines of federal regulations.
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0. Terrestrial Wildlife

BNSF follows the Endangered Species Act to ensure that all threatened and endangered
species are protected under the law. When there is a threatened or endangered species that is
likely to be affected by the movement of trains, BNSF works closely with federal and state
regulators to take measures to protect these populations.

In particular, and as an example, BNSF is proud of the work it has done in Montana to
protect grizzly bears, Although the grizzly bear population has increased substantially in recent
-years, and many other groups are sceing increases in grizzly bear incidents that result in the
death of a grizzly bear, BNSF has actually seen a significant decrease in incidents along our
tracks.

There is no evidence that any barrier effects or small quantities of contaminants exist
and/or pose any reasonably foreseeable threat to terrestrial wildlife. In fact, the Washington
Department of Fish & Wildlife’s (WDFW) letter dated October 16, 2009 in connection with the
“Pacific Northwest Rail Corridor Program Environmental Assessment; WSDOT-Federal Rail
Administration Proponent, BNSF Railway north-south mainline from Vancouver, Washington to
Blaine, Washington”, https://www.fra.dot.gov/Page/P0413 “Finding of No Significant Impacts
(FONSI), Appendix A: Comment Letters on the Tier I Environmental Assessment,” stated the
following:

Fences, sound walls, railway buttresses, bullheads, and other vertical surfaces
can impede migration travel corridors for terrestrial wildlife and may result in
Jragmentation or isolation of certain wildlife species. Vertical surfaces may
decrease terrestrial wildlife travel corridors to fewer locations which could
concentrate crossings of nearby roads resulting in potential rail and road kill
hotspots. WDFW encourages the proponent to avoid, minimize, or otherwise
mitigate habitat firagmentation, population isolation, or the unintended
Sunneling of animals where it may be undesirable for wildlife or dangerous fo
humans,

Further, on October 22, 2009, the Washington Department of Transportation (WSDOT)
responded to the WDFW in part as follows:

The corridor currently hosts move than 60 trains per day in some rural
segments, therefore the addition of eight trains per day is a relatively small
increase in train frequency, Additionally, on average a train passes any given
location on the corridor approximately once an hour. This frequency is far less
than the vehicle frequency on I-5, which is in close proximity to the rail
corridor over most of the route. Finally, nearly all the specific improvements in
the corridor expansion are proposed to improve an existing corridor, so wildlife
in the vicinity are already accustomed to the passing of trains.

IX. Conclusion

In conclusion, and for all the reasons cited herein, BNSF believes the scope of review
contained in the DEIS to be overly-broad, not supported by available information, and not
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consistent with the requirements of SEPA or NEPA. BNSF recommends that the Council defer
consideration of the interstate rail system and its regulatoin to federal agencies that possess
authority and expertise in this area.

BNSF would like to thank the Council for this opportunity to provide comments and
information concerning the Project and the DEIS.

Sincerely,

T Lottt

Director of Strategic Development

Enclosures
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Figure 4. Expected Growth of U.S. Ton-Miles of Freight (in millions)

(Source: Beyond Traffic)

Table 1 shows a more detailed view of the expected growth of freight tonnage by

transportation mode for 2007, 2013, and 2040 (forecasted), broken down into domestic

movements, exports, and imports. Table 2 shows similar information, but for value of freight.
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Table 1. Tonnage of Freight Carried by Transportation Mode (millions of tons) (Source: U.S. Department of Transportation, Bureau of Transportation Statistics and Federal
Highway Administration, Freight Analysis Framework, version 3.6, 2015)

2007 2013 2040

Total Domestic Exports’ | Imports! Total Domestic Exports' | Imports! Total | Domestic | Exports' | Imports?
Total 18,879 16,851 655 1,372 | 20,063 17,950 914 1,199 28,520 23,095 2,632 2,794
Truck 12,778 12,587 95 97 | 13,955 13,732 120 103 18,786 18,083 368 335
Rail 1,900 1,745 61 93 1,858 1,681 82 94 2,770 2,182 388 201
Water 950 504 65 381 808 410 89 309 1,070 559 164 347
Air, air &
truck 13 3 4 6 15 3 5 7 53 6 20 27
Multiple
modes &
mail 1,429 433 389 606 1,554 459 559 536 3,575 645 1,546 1,383
Pipeline 1,493 1,314 4 175 1,539 1,391 11 137 1,740 1,257 17 467
Other &
unknown 316 266 36 14 333 274 47 13 526 362 130 34
!Data do not include imports and exports that pass through the United States from a foreign origin to a foreign destination by any mode.
Notes: Numbers may not add to totals due to rounding. The 2013 data are provisional estimates that are based on selected modal and economic trend data. All
truck, rail, water, and pipeline movements that involve more than one mode, including exports and imports that change mode at international gateways, are
included in multiple modes & mail to avoid double counting. As a consequence, rail and water totals in this table are less than other published sources.
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Executive Summary

Each year, landslides along the Pacific Northwest Rail Corridor interrupt rail service for
passenger and freight trains, High numbers of landslides between Seattle and Everett have been
especially problematic for Sound Transit commuters and Amtrak Cascades passengers. Record
numbers of service interruptions (sum of annulments and disruptions for all passenger trains)
during the 2012-2013 winter season prompted collaboration among Washington State
Department of Transportation (WSDOT), BNSF Railway Company, Sound Transit, Amtrak, and
stakeholders to quantify the landslide-related impacts, identify the primary factors within the
corridor that contribute to landslides, and develop mitigation strategies to reduce the occurrence
and impact of landslides.

WSDOT created the Landslide Mitigation Work Group and convened bi-weekly meetings over a
nine-month period. The mission of the Work Group was to develop short- and long-term
strategies to reduce landslide impacts and improve transportation reliability throughout the
corridor.

Documented landslide impacts for Sound Transit commuters and Amtrak passengers include
direct costs, such as annulments (cancelation of trains), busing customers around the closure
area, loss of ridership; and costs to BNSF for landslide debris cleanup. Indirect costs are also
substantial but harder to quantify, and may include declining ridership due to perceived
unreliability of winter service, devaluation of property values and subsequent loss of tax revenue,
loss of commercial productivity, and increased congestion on roads when rail service is
interrupted.

The majority of landslides that impact the rail line are shallow in depth and are sensitive to well-
established factors and conditions. These factors include heavy or prolonged precipitation during
the rainy season; the steep, high slopes that are prevalent along the corridor; underlying geology
frequently associated with shallow landslides; and poor slope management practices carried out
by adjacent landowners, such as discharging stormwater above or on steep slopes and disposing
of yard, construction and earthen debris onto slopes. Commeonly, it is a combination of factors
that converge to start landslides.

Potential strategies to reduce Jandslide interruptions and impacts were explored by the Work
Group. Strategies were outlined and evaluated for implementation time, complicating factors,
and short, moderate-, and long-term effectiveness to reduce or prevent landslides.

The Work Group recognizes that measurable long-term reduction in landslide-related impacts to
passenger service will require substantial investments in capital improvement projects.
Depending on the financial resources available, as well as factors such as permitting, design, and
construction scheduling, the time required to achieve significant reductions in landslide-related
service interruptions will likely take one or more decades.



Key Findings

Short-term, low-cost strategies include:

Develop education and public outreach to engage adjacent landowners to improve slope
management practices.

Continue low-cost mitigation options, such as maintenance of slide fences, ditches and
other drainage facilities.

Provide a drainage improvement incentive, such as reduced permit fees from BNSF to

- adjacent landowners (limited duration).

Review landslide data through 2007 and develop landslide maps to be completed during
the fall 2013. Inventory can be used to develop detailed landslide hazard maps to assist
local agencies in the development ofland use regulations on steep slopes.

Intermediate strategies include:

Research and implement a landslide potential assessment model to inform decisions
between agencies and provide additional time for contingency planning; model validation
is targeted for the 2014-2015 rainy seasons.

Design and construct up to six projects in hlgh-pnonty Iandshde areas from 2013- 2016 to
mitigate landslide problems and improve service reliability.

Long-term strategies include:

Continue community education and public outreach.

Develop a permit process for improvements to private residential land adjacent to and/or
above the track area, and identify a funding source or sources to implement
improvements.

Explore solutions for long-term slide debris removal and restoration process, such as
beach nourishment.

Optimize design of containment structures and evaluate effectiveness of stabilization
measures for shallow slope failures.

Develop a management system to prioritize and implement slope stabilization projects.
Consider acquisition of additional right-of-way or long-term maintenance/construction
easements on adjacent property in landslide-prone sections to improve opportunities to
implement best-suited mitigation measures. (Note that this long-term strategy would
require additional funding.)

Explore justification for further public investment, recognizing that a significant increase
in capital investment will be required to significantly reduce landslide-related closures.
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Introduction

Frequent landslides along the railroad corridor, especially between Seattle and Everett during the
wet winter season pose periodic service interruptions for passengers on the Amtrak Cascades,
Amtrak Long Distance, and Sounder. Landslides result in rail closures and emergency project
activities every year, particularly during the rainy season from October to April. Disruption of
rail service within the Seattle to Everett corridor has been especially problematic, with a record
number of annulled and
disrupted daily passenger N
trains (sum of both

Sounder and Amtrak

Cascades trips) due to
landslides in 2013.

At the request of the
Washington State
Secretary of y
Transportation, the
Washington State
Department of
Transportation (WSDOT)
initiated a joint work group
effort with BNSF Railway
Company (BNSF),
Amtrak, Sound Transit,
and local jurisdictions and
stakeholders called the
Landslide Mitigation Work
Group. The mission was to
investigate contributing
factors to landslides within
the corridor and determine
a path to solutions.

Bainbridge Island Jng (b"“ 7
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landslides within this 26.6- Miles| “ ’ (] |\ wenevue

mile-long railway corridor

(Figure 1), and form reasonable mitigation strategies to reduce impacts to the traveling public.
The extent of the study area was defined by the high frequency of events. Landslides within the
study corridor are triggered by a combination of factors including climatic/hydrologic factors
(e.g., heavy or prolonged precipitation during the rainy season), geomorphic factors (i.e., steep
topography), geologic conditions and impacts from human activities.



Effect of the Plan

The purpose of this Plan: _
e Document potential improvement strategies.
o Identify actions to minimize impacts to traveling public.

o Identify recommended actions for measureable improvements in interruptions due to
landslides.

This Plan is not intended to:
¢ Guarantee landslides will not occur in the corridor.
e Prevent other government agencies or group members from advocating a particular
improvement.
e Provide funding for proposed action strategies.

Work Group Coordination

Rail transportation is dependent on partnerships among government agencies, private industry
and other stakeholders. The Work Group was a cooperative effort with WSDOT, BNSF, Sound
Transit, Amtrak and local jurisdictions/stakeholders within the study corridor, such as the
Washington Department of Natural Resources, Washington Department of Ecology, National
Oceanic Atmospheric Administration, and Governor’s Office of Regulatory Innovation and
Assistance, Local jurisdictions include the cities of Everett, Mukilteo, Shoreline, Edmonds, and
Seattle; the town of Woodway; and Snohomish County. The group implemented a reasonable
strategy to identify contributing factors to landslides within the corridor, develop conclusions
based on research, and create an implementation plan with recommendations for measurable
improvements to the traveling public.

Roles and Responsibilities

o The WSDOT Rail Division sponsors the Amtrak Cascades and its intercity passenger rail
service along the Pacific Northwest Rail Corridor, contracting with Amtrak as the service
provider. Sound Transit and Amtrak contract with BNSF for track use.

In WSDOT’s Amtrak operating agreement, Amtrak is responsible for operating the
Amtrak Cascades service.

¢ BNSF and Amtrak notify WSDOT of operational changes.

¢ BNSF owns and maintains the rail rights of way and track structures. BNSF is
responsible for maintaining the railway infrastructure in compliance with Federal
Railroad Administration safety standards. As the owner of the track, BNSF is responsible
for addressing landslides within the BNSF right of way (ROW) only. However, landslide
stabilization projects must often be constructed, at least in part, on property outside of
BNSF-owned ROW to be effective, as a majority of landslide activity in this corridor
originates from above and off BNSF property.



e Local agencies within the corridor are responsible for permitting development activities
in geologically hazardous and/or sensitive areas (such as steep or unstable slopes) within
their jurisdictions. This includes, but is not limited to, vegetation management and
implementing development standards, such as building setbacks from steep slopes/bluffs,
defining and communicating stormwater runoff requirements, erosion/sediment control
during construction and communicating seasonal restrictions during the rainy season.

Study Schedule, February-September 2013, and Process

February Develop framework for final product; initiate data collection.

March Data collection and documentation.

April Interim report: data collection; develop action strategies.

May Continue development of action strategies; prioritize action strategies.
June Interim report: immediate action strategies.

Juiy-August Impleme;nt immediate action stréltegies ; draft final repoﬁ.

September Final report; executive summary; recommended solutions.




Landslide Impacts

Washington State supports a rail system that is
integral to maintaining our economy,
environment and quality of life. The rail system
provides transportation for freight rail (BNSF),
commuter rail (Sound Transit), intercity
passenger rail (Amtrak Cascades), and long
distance passenger rail (Amtrak).

Washington and Oregon jointly sponsor Amtrak
Cascades, a 467-mile-long regional service that
operates between Eugene, Ore., and Vancouver,
British Columbia (Figure 2). Since 2000 Sound
Transit has been operating a system of express
buses, commuter rail and light rail to provide
faster, more dependable ways to commute within
the counties of Snohomish, King and Pierce.
Sound Transit uses a portion of the BNSF line to
provide daily commuter rail service between
Everett and Seattle.

More than 60 areas along the 467-mile-long
Amtrak Cascades route have been identified as at
risk for landslides. However, the majority of
landslides occur within a 26.6-mile-long corridor,
from north Seattle to Everett along steep coastal
bluffs. Since 1914, more than 900 blocking
landslides have occurred along the Seattle-Everett
rail corridor, with 5.5 miles of quarter-mile
sections experiencing 10 or more blocking
landslides (Appendix A).
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Service and Cost Impacts of Landslides

Landslides not only present risks to passenger service operations, but also have social and
economic effects. Landslides can destroy or damage residential and commercial developments
and agricultural areas, and negatively affect water quality in rivers, lakes and the Puget Sound.
Increased development in landslide prone areas, deforestation and precipitation can all contribute
to higher landslide activity (Schuster 1996).

Direct costs of landslides, such as repair, replacement or maintenance, are more easily identified
" than indirect costs, such as loss of property values, loss of tax revenue, loss of commercial
productivity and adverse effects to water quality (Schuster 1996). The Work Group evaluated
direct and indirect costs of landslides within the study corridor.

Direct Costs

Direct costs include capital improvement projects and maintenance costs, such as debris cleanup
and disposal. In most instances, BNSF must dispose of landslide debris offsite. Since 2008 direct
costs for BNSF, as a result of landslide impacts, are estimated at more than $10 million

(Table 1). This does not include losses associated with freight train delays.

' Table 1. BNSF Railway Landslide Related Costs

G, Year - v | Exbenditures
2013* $4,041,000
2012 $2,442,000
2011 $796,000
2010 $2,628,000
2009 $374,000
2008 $110,000

* Data through May 2013

In addition to BNSF capital improvement projects, WSDOT has provided approximately $6.3
million of federal funding for landslide mitigation efforts, with an additional $92,000 directly
from state funds. These expenditures represent progress on expected project costs budgeted at
$16.1 million in federal dollars and $304,000 in state funds.

The Port of Everett identified direct impacts from landslides in the corridor that included
property damage and interruption of seaport operations. For example, the Port spent significant
money cleaning and repairing stormwater treatment facilities (bioswales) and cleaning a public
access trail and Terminal Avenue due to slide damage (Figure 3). The Port cited difficulty
maintaining compliance with stormwater permit conditions when treatment facilities fill with
landslide debris. Landslide debris that spills across Terminal Avenue also impacts cargo staging
areas, construction projects and access to land needed for operations.



Figure 3. Terminal Avenue train car derailed by landslide (photograph courtesy of Port of Everett).

Indirect Impacts/Costs

Indirect costs for Amtrak Cascades and Sounder Commuter Rail within the study corridor
include disruptions to service and subsequent loss of ridership. Record numbers of service
disruptions (total number of cancelled or disrupted passenger trips for Amtrak Cascades and
Sounder) occurred during the 2012-2013 season. Costs to the local communities include direct
loss of property, devaluation of property, higher insurance costs for homeowners along the bluff,
and homeowner costs for repairs and/or prevention.

Local jurisdictions, such as the cities of Mukilteo and Everett, identified commuter disruption,
impacting time lost to the individual, as well as increased roadway congestion. The impact to
property owners can include direct loss of property, but also the expense of repair and/or
construction, permitting costs and emotional impact. Some property owners lose access to their
property, which requires time, money and effort to repair. For property owners without resources
to fix the damages, funding is not available and they are profoundly affected.

In addition, the disruption of rail service from a catastrophic event can greatly impact the local
and regional economy. These impacts affect the private sector and all governmental agencies,
from smaller entities to the state level.



Amtrak Cascades

Amtrak Cascades trains have been impacted by landslides since daily intercity passenger rail
service was re-established between Seattle and Vancouver, B.C. in May 1995. Since 2009,
WSDOT maintained detailed data on service impacts resulting from landslides. These service
impacts occur in two ways:

i

1. Trains are canceled and do not operate over any portion of their scheduled route. These
service impacts are called annulments.

2. Trains operate over a portion of their route, with buses deployed to cover one or more
segments of impacted areas between cities. These service impacts are called disruptions.

Seasonal service impacts from 2009 to 2013 ranged from 20 to 71 annulments, and 27 to
104 seasonal disruptions during the season (October-June) from 2009-2013 (Table 2).

Table 2. Amtrak Cascades Seasonal Annulments and Disruptions from 2009-2013

. October= Jiine ;- " |..°, "% Annuiments. %, - %~ " Disruptions \ ;-
2012 -2013 ~ 50 31
2011 - 2012 23 31
2010 - 2011 71 104
2009 - 2010 20 27

Calculating the financial impacts during service annulments and disruptions is challenging
because many factors influence a person’s decision to ride Amtrak Cascades (ticket prices,
automobile fuel prices and on-time performance of train service). The calculation of financial
impacts is further complicated by the fact that travelers holding tickets when a landslide occurs
will still be transported to their destination by either a bus or a combination of a bus and a train.

A comparison between ridership and revenue data for Amtrak Cascades trains between Seattle
and Everett for the past four seasons showed a precipitous drop (20 to 35 percent for major city
pairs) in ridership and revenue from 2012-2013 (Table 3). While this decline in ridership and
revenues was observed in most of Amtrak’s national network during April 2013, customers may
have chosen not to ride the trains due to concerns for their safety after Amtrak’s long-distance
Empire Builder train was partially derailed by a landslide near Everett, specifically on April 7,
2013.



Table 3. Amtrak Cascades Trains 510, 513, 516 and 517-Ridership and Revenue 2009-2013

i) Octoberdune - | " rship i) ¢ Revene |
2012 - 2013 143,676 $5,860,420
2011 - 2012 163,207 $6,540,335
2010- 2011 | 160,275 $6,052,903
2009 - 2010 162,995 36,018,360

Sounder Commuter Rail

Sounder Commuter Rail, operated by Sound Transit, started its north line service between
Everett and Seattle in December 2003 with a single daily round trip. Landslides began to
significantly impact Sounder service in the 2005-2006 winter with 10 days of cancelled service
and 40 anmilments. All but one winter since 2008-2009 has experienced service disruptions from
landslides with the number of impacts growing as service increased from one to four daily round
trips. In the 2012-2013 winter, 28 days of Sounder rail service were disrupted, resulting in 206
annulments (Table 4).

’ Table 4. Sounder Commuter Rail Seasonzii Annulments, Days Iﬂipacted, and Daily Trii)s
Scheduled from 2003-2013

October June Annulments 'Dayé;l‘mﬁacte'd ' Daily’ Tnps
- oo e R o2 ) 7 Schieduled
2012 — 2013 206 27.5 8
2011 -2012 41 7 8
2010-2011 70 9 8
2009 -2010 24 3 8
2008 —2009 0 0 8
2007 — 2008 18 3 6
2006 — 2007 16 4 4
2005 - 2006 40 10 4
2004 —- 2005 0 0 2
2003 — 2004 3 2 2

When Sounder service is cancelled, customers are directed to special bus transportation that
Sound Transit arranges to transport riders to Sounder stations. These buses augment existing bus
service, which are often overloaded from absorbing the additional commuters unable to commute
by rail transit. There are also occasions when limited partial service is offered (i.e., morning or
afternoon train, or a train to one or two stations not impacted by slide activity), rather than
cancelling an entire train. For instance, if landslides occur north of Mukilteo, service may be
possible between Seattle and Edmonds/Mukilteo, but not Everett. On these occasions, the
replacement bus service is only required for customers that travel between Seattle and Everett.

The largest financial impact to Sounder north line service as a result of landslides is lost farebox
revenue from declining ridership. However, quantifying these financial impacts is challenging



because it is unknown how many customers chose not to ride Sounder rail after a particular
landslide event has impacted service. Other than the original $368 million provided to BNSF for
the permanent easements and track improvements necessary to meet track-capacity requirements,
as well as station construction, Sound Transit does not have additional capital investments in the
corridor beyond what was approved in the 1996 Sound Move ballot measure. In 2008, voters
approved a second platform and other station access improvements at the Mukilteo facility in the
Sound Transit 2 ballot measure. Additional operating costs are incurred by Sound Transit when
buses are required because of cancelled trains, which can cost several thousand dollars per day.
These costs, however, are offset by the elimination of operating costs from cancelled train trips.

In the 2010 to 2011 season, when there were 70 cancelled trips in a season, average daily
ridership decreased by approximately 10 percent, and it was more than a year before ridership
returned to previous levels. The 2012-2013 season took a particularly heavy toll on Sounder
north ridership, where 206 trips were cancelled, which nearly tripled the earlier high of 70 in the
2010-2011 season (Table 4). Although overall annual growth in Sounder ridership exceeded 10
percent during 2012, Sounder north line ridership was down 7 percent (1,215 average boardings)
in July 2013 from the October 2012 high of 1,304 average daily boardings (Table 5).

Tablé 5. Sounder Commuter Rail North-line Service

© Year ° ¢|* ‘Annual Boardings {" --Average Dally | PercentGrowttion -
e B C T ‘Boardings” |  Average Dailly
: A BT ._.Boardings "
2013 TBD 1,147* 6%*
2012 307,846 1,144 21%
2011 280,767 946 9%
2010 303,060 1,024 -5%
2009 319,719 1,080 2%
2008 314,072 1,062 26%
2007 252,299 843 27%
2006 201,299 665 43%
2005 151,773 466 68%
2004 88,903 277
*YTD through June 2013 Data

Amtrak Long-Distance Service

The Amtrak Empire Builder and Coast Starlight trains operate in Washington State with a
terminal in Seattle at King Street Station. Because the landslide activity occurs primarily north of
Seattle, the Empire Builder has experienced more impacts from the landslides than the Coast
Starlight. The Amtrak long-distance train service has been impacted by landslides as long as
service has been in existence.



Calculating the financial impacts that occur when there are service annulments and disruptions is
challenging for the same reasons mentioned for Amtrak Cascades (i.e., other factors such as
ticket prices, automobile fuel prices and on-time performance of train service). The table below
compares ridership and revenue data for Amtrak long-distance trains that traveled within
Washington state for the past four seasons. The 2010-2013 time periods were impacted by
outages on the Empire Builder line.

Table 6. Amtrak Long Distance Trains 7, 8, 11, and 14
Ridership and Revenue Data from 2009-2013

") Ogtober=Juné. | . Ridership -+ 07| . Revénue .
2012 - 2013 247,259 $29,615,975
2011 - 2012 243,438 ' ~ $29,007,289
2010 - 2011 218,625 $25,567,097
2009 - 2010 239,832 $25,296,150

Currently Funded Capital Projects

Recently, the Federal Railroad Administration (FRA) awarded $16.1 million to WSDOT to
‘identify, design and construct slope stabilization improvements. WSDOT and BNSF are
collaborating on environmental and engineering work. These long-term improvements will be in
various stages of design and construction from 2013-2016.

Current Practice of Managing Landslide Impacts

As the owner of the rail corridor, BNSF is ultimately responsible for the operational and
maintenance aspects of the track structure. BNSF routinely inspects and maintains the slopes,
ditches, retaining structures and tracks to minimize impacts to railroad operations when
landslides occur. BNSF also uses an extensive network of slide fences through much of the
corridor. When the wires of a slide fence are severed by landslide debris, an indication is
provided to the BNSF dispatcher and train crews are signaled accordingly. Inspection and
monitoring of the rail corridor between Seattle and Everett is heightened during the rainy season.
When a landslide occurs that blocks one or more tracks (referred to as a blocking event), BNSF
imposes an automatic 48-hour moratorium on passenger rail service through the impacted
segment of the corridor. Alternate bus service is then deployed for riders. Impacts to riders vary,
ranging from longer commutes to missed appointments and work days.

Over the years, BNSF has invested millions of dollars in installing slide fences, building
catchment walls and widening ditches to contain the landslide debris and stabilize the slopes.
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Contributing Factors to Landslides

The occurrence of a landslide is dependent on a combination of site-specific conditions and
influencing factors. Common factors that contribute to landslides fall into four broad categories:

1. Climatic/hydrologic (rainfall or precipitation)

2. Geomorphic (slope form and conditions - i.e., slope shape, height, steepness, vegetation
and underlying geology)

3. Geologic/geotechnical/hydrogeological (groundwater)

4. Human activity.

Climatic

Climatic factors influencing landslides include the duration

of rainfall events, intensity of rainfall, and type of Antecedent
precipitation (i.e., snow or rain), as well as rainfall conditions
conditions over a period of time (antecedent conditions).

Typically, numerous landslide events are associated with Refers to the amount of

rainfall that has fallen in
previous weeks, months
Or even years.

intense and/or prolonged periods of rain (Baum et. al.,
2000). Recorded landslides impacting the corridor largely
occurred during the winter wet season between October
and April. An example of an unusually large, deep-seated
landslide occurred in January 1997 south of Edmonds in the town of Woodway (railroad

milepost 14.80) following a two-week period of heavy precipitation (Figure 4). Some episodes of
widespread landsliding corresponded with storms involving the rapid melting of previously
accumulated snow by wind and warm rain, which is referred to as “rain-on-snow” storm event.
The landslide cut 50 feet into the property above, passed over the railroad tracks and knocked a
freight train into the Puget Sound.' Many of the shallow landslides prevalent along the corridor
have occurred during a single storm event involving one or more days of intense rainfall (Baum
et al, 2000).

Figure 4: 1997 Woodway landslide.

' www.ecy.wa.gov/programs/sea/landslides/show/woodway. html
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Shape and Condition of Slope

Geomorphic (Slope Form)

The form and condition of a slope can affect its stability. Geomorphic factors affecting slope
form include height and steepness, as well as vegetation and underlying geology. Increased
steepness and slope height generally correlate with reduced stability. Many of the landslide-
prone slopes along the corridors are more than ten stories (100 feet) in height and quite steep
(35-45 degrees slope gradient). This steep orientation exceeds the long-term stability of the
relatively weak sediments that comprise the slopes, and such slopes or segments of slopes are
often referred to as being in an “oversteepened condition.” Increased slope height and the lack of
vegetative cover, especially conifers, increase the amount of rainfall that reaches the slope
surface. Vegetation generally contributes to how well the near-surface soils hold together and
thus helps resist surface erosion. Bare slopes tend to be more prone to erosion than well-
vegetated slopes. Large trees, however, can also be a detriment to localized slope stability,
where they root on steep slopes underlain by dense soils. For this reason, the presence and type
of vegetation and its contribution or detraction from stablhty needs to be evaluated on a site-
specific basis by qualified professionals.

Whether water infiltrates into the ground or runs off is influenced by the permeability
(porousness) of the geologic substrate, its degree of saturation (affected by antecedent
conditions) and precipitation intensity. The compact (solid) and fine-grained nature of some of
the underlying geologic units within the corridor limits infiltration and increases the likelihood of
saturating and weakening the near-surface, loosened soils. Within the corridor, this condition
commonly results in the separation and rapid transport of relatively thin, slab-like portions of the
slope, known as debris avalanches. Concentrated surface water runoff within drainages and
swales can further lead to channel-confined slope failures, involving the rapid transport of highly
fluidized debris, known as debris flows. More than 80 percent of the documented landslides
between 1914 and 2001 were shallow landslide types (debris avalanches and debris flows)
(Shannon & Wilson, 2001). Figure 5 illustrates how precipitation and groundwater can influence
the occurrence of deep-seated landslides.
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Figure 5: This sequence of sketches shows a conceptual process that forms bluffs in the northern Puget Sound area and
causes them to retreat. More permeable soils/sediments sit on top of less permeable sediments. Water run off infiltrates
this upper layer until it meets the lower layer, where water is “perched.” This causes the soils at this interface to saturate

to the point of failing. Lower soil layer failure removes the support for the upper layers and they also fail (Gerstel et al.
1997).
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Geologic/Geotechnical/Hydrogeologic (Geology and Groundwater)

The geologic conditions, and engineering (geotechnical) and groundwater (hydrogeologic)
characteristics of the geologic units that compose the slope greatly influence its stability.
Generally, the upper portions of the slopes along the corridor are underlain by a sequence of
glacial sediments deposited in advance, beneath and
during the last continental glaciation (Vashon Stade).
Fine-grained lake sediments that formed in front of and Glaciation
then compacted by the advancing ice sheet typically
underlie the coarse-grained Vashon advance deposits, and
have been referred to as transitional beds (Minard, 1982,
1983, 1985; Yount et al., 1993). These transitional beds
are underlain by a variable sequence of very compact
interglacial deposits (called the Olympia beds and
Whidbey Formation) and older glacial deposits (known as Possession and Double Bluff Drifts),
which typically outcrop in the middle to lower portions of the slope. Of all the geologic units
within the corridor, several are recognized as “bad actors” — over 60 percent of the landslides
reported between 1914 and 2001 originated within the transitional beds or the Whidbey
Formation (Shannon & Wilson, 2001).

Alteration of any part of
the earth’s surface by
passage of a glacier, such
as erosion or deposition.

Landslides also commonly recur in the same areas. Remobilized landslide debris from previous
landslides was another geologic unit significantly contributing (approximately 13 percent) to
landsliding (Shannon & Wilson, 2001). Baum et al. (2000) noted that roughly two-thirds of the
landslides generated during the winter storms of 1995-96 and 1996-97 initiated within the
bounds of mapped landslide events.

Human Activity

Human activities have repeatedly been observed to be a substantial contributor to landslides
within the corridor. These adverse and widespread activities primarily involve the discharge of
stormwater onto or above slide-prone slopes; the cutting and re-grading of slopes; and the
disposal of yard, construction, and earthen or other debris onto the upper portion of the slope
(Shannon & Wilson, 2001). In addition to these adverse

practices by adjacent landowners, the density of upslope

development, even hundreds of feet behind the top of the " Transpiration
slope, has the potential to significantly contribute to |

groundwater recharge through more concentrated discharge " The evaporation of '
of storm water runoff. This in turn has the potential to - water from leaves.
adversely impact stability of the slopes along the rail |

corridor. -

More complex in its relationship to slope stability is the effect of removing vegetation. Rooting
depth and the interception and transpiration potential offered by mature conifers during the
winter wet season can be important contributors to stability. Conversely, the effect of wind on
mature conifers, referred to as windthrow, can disturb the substrate in which they root, resulting
in localized slope instability. For these reasons, the presence and type of vegetation and its
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contribution or detraction from stability needs to be evaluated on a site-specific basis by
qualified professionals.

Implications

While a landslide on an adjacent slope does not always impact the rail line, about 80 percent of
the documented landslides between 1914 and 2001 generated debris that reached one or both
railroad tracks. Despite the investigation bias of this data (landslides are generally only
investigated when they might affect the tracks), the close proximity of the tracks to the base of
the steep slopes and the very limited area available for debris containment is a primary reason for
the apparent high likelihood of impact to the tracks when a landslide does occur. The volume of
debris, material and transport characteristics [i.e., material composition, velocity, viscosity
(thickness), path of travel, etc.], location of landslide initiation, and the potential to gather
additional material during transport (bulking) further influence the potential for debris run-out
onto the tracks and the extent of impacts.

Given the wide range of potential factors that influence landslide initiation characteristics, it is
“virtually impossible to predict the location and impacts of a single event within such a long
. landslide-prone corridor. However, of all the potential influencing factors, five factors were -
judged by Shannon & Wilson (2001) to be the most differentiating in quantifying risk of
landslide-related impacts to the tracks:

1. Density of slides — Number of historic landslides per quarter mile of track.

2. Catchment area — Available area between the base of the slope and tracks to contain
debris.

3. Slope height — Influences both debris volume and impact/run-out characteristics.

4. Geology — Tendency of specific geologic units to experience landslides.

5. Line closures — Percentage of total number of landslides per quarter mile of track that
impacts tracks.

Such experience is invaluable for prioritizing where and what type of future mitigation should be
considered when funding for capital improvements is available, There is ongoing research to
develop better understanding of the precise climatic conditions that have a high potential of
generating shallow landslides.
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Typical Mitigation Strategies

There are four basic strategies to mitigate for a particular landslide:

Stabilization

Protection

Avoidance

Maintenance and monitoring

Only stabilization seeks to counter one or more key failure mechanisms and improve stability of
the slope. The latter three strategies (protection, avoidance, and maintenance and monitoring)
allow slope failure and seek to avoid, protect against or limit the associated impacts. The last
mitigation strategy, maintenance and monitoring, is different than a “do-nothing™ alternative; a
“do-nothing™ alternative is a management approach/decision, not a mitigation strategy.

Stabilization (Capital Inprovement Projects)

Typical landslide stabilization measures include grading the unstable portion of the slope to a
lower gradient, construction of rock buttresses and retaining walls, and drainage improvements.’
Examples shown below entail grading with slope armoring/buttressing (Figure 6) to address a
large deep-seated landslide at railroad milepost (MP) MP 24.5; and patterned reinforcement of
high-tensile-steel wire mesh that could potentially be used to address the abundant shallow-type
landslides that originate upslope of BNSF’s ROW (Figure 7). With the exception of drainage
improvements, stabilization measures are typically moderate to high cost, but provide a long-
term solution with low, long-term maintenance costs. Cessation of adverse human activities by
diverting stormwater away from steep slopes, maintaining appropriate native vegetation, and
properly disposing of debris off-site are also considered measures that would improve stability.
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MP 24.5 - Stages of Completion
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Figure 6. Recent slope reinforcement project at rail line MP 24.5 (Photographs courtesy of BNSF).

=

Figure 7. Slope reinforcement project in Germany involvng a steep cut in highly weathered sandstone. Reinforcement
consists of high-tensile-steel wire mesh secured with patterned ground anchors, showing installation and re-vegetation
(photographs courtesy of Geobrugg).



Protection

Protection measures for landslides primarily focus on containment and/or diversion of the
moving debris. Such measures include walls, berms, ditches and catchment basins, which can be
low to moderate in cost. However, considerable long-term maintenance costs are often associated
with these measures to clean out and dispose of accumulated debris. BNSF currently employs a

number of timber and steel containment walls (Figure 8).
e ¥

- €= u 0 - oS 2 L SRR b

igure 8. b continmnt wall along BNSF rail line consisting of steel “H” piles with precast concrete lagging to
facilitate cleanout (photograph courtesy of BNSF).

Avoidance

Avoidance measures constitute a permanent solution to a landslide hazard. Measures include
realignment away from the slope, relocation of the facility, tunnels and elevated structures that
allow passage of debris beneath the facility. The typically high cost of these measures is offset
by the elimination of further landslide-related maintenance costs and exposure to landslide risk.

Maintenance and Monitoring

Maintenance and monitoring measures may involve proactive cleanout of available catchment
areas, routine observation and assessment of slope conditions, landslide-warning (slide) fences,
monitoring slope and weather instrumentation and preemptive closures. Generally, these
measures are relatively low cost and can be highly effective in reducing public exposure to slide
risk. With the exception of cleaning existing catchment areas, these measures do not reduce the
likelihood of a landslide event or the potential of landslide debris reaching the tracks. Slide
fences are used extensively through the corridor to warn of the potential for debris on the tracks




(top of the wall in Figure 8). Another measure employed by BNSF is the passenger rail
moratorium imposed for 48 hours following a blocking event due to a landslide.

e fence on tp of a wall along the BNSF right of way (photograph courtesy of BNSF).

Selection of the most appropriate mitigation strategies is influenced by many factors that often
have little relationship to the factors contributing to the landslide. Some of these include
available funds, right-of-way/property ownership, required permits, access constraints,
environmental effects and service interruption during construction.

Proactive Versus Reactive Mitigation Strategies

The mitigation strategies above can be implemented reactively or proactively. Reactive
responses are instituted at the time of failure with little to no advanced planning. Expenditures
are made when necessary, and are tailored to address actual conditions. No unnecessary
expenditures are made on slopes that might not otherwise fail and impact the facility within a
reasonable timeframe. However, reactive responses are often required at inconvenient times and
locations, and are generally more costly to construct than when the same work is performed
proactively at a more opportune time. Also, there are often more barriers to designing and
constructing what is most effective and best suited for the site under emergent conditions.
Further, direct and indirect costs/impacts — especially those indirect — are more difficult to
manage by relying solely on reactive responses. Problems with a reactive management approach
for unstable slope impacts to transportation facilities include high public expectations of the
reliability, convenience and safety of the system (Lowell and Norrish, 2013).
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Proactive responses, on the other hand, require considerable planning, especially when having to
choose among hundreds of landslide-prone slopes. Some of the benefits of a proactive response
generally include lower costs, better conditions to design and build under, and higher reliability.
With the responsibility of managing many unstable slopes along transportation facilities, several
public transportation departments (including WSDOT) instituted management systems for
proactively identifying, prioritizing, programming, funding and ultimately mitigating these
hazards. It is important to stress that implementation of a proactive management system to
address large numbers of landslide-prone slopes does not relieve the need for reactive responses
or eliminate the potential of further closures, When managing numerous unstable slopes, it is not
possible to predict which slope will fail first or when it will fail. In addition, program
implementation requires long-term commitments, since it can take many years to make necessary
improvements to significantly reduce landslide-related closures on such a landslide-prone
corridor. As an example, in 1974 a rock slope maintenance program was implemented along a
rail corridor in British Columbia involving 750 rock fall sites. In the opinion of the geotechnical
specialist involved since program inception, it took nearly three decades for the program benefits
to become clearly recognizable (WSDOT, 2006).
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Strategies to Reduce Landslide-Related
Interruptions and Impacts

The work group evaluated potential strategies to reduce landslide interruptions and impacts.
Strategies were outlined and evaluated for implementation time, complicating factors and
effectiveness to reduce or prevent landslides over the short-, moderate- and long-term (Table 7).
Strategies include:

1.

Conduct community outreach and education:

o Engage adjacent lJandowners to improve slope management practices.

e Develop a public information campaign on best practices.

e Construct demonstration projects in coordination with adjacent land owners.

» Work with municipalities, Washington Department of Ecology and BNSF to streamline
slope management permit process and provide clear direction on best practices (i.e.,
stormwater, vegetation management).

Implement vegetation management pfogram:

e Work with adjacent landowners fo identify and implement vegetation management plans
in specific areas based on recommendations from geotechnical and vegetation specialists.

e Work with adjacent landowners to retain and replant native vegetation where it benefits
slope stabilization.

Review feasibility of improving monitoring tools:
® Research available systems and tools. Representatives from participating agencies have
discussed whether monitoring tools can be developed.

Explore options for long-term debris disposal plan:

¢ Evaluate beach nourishment as an.option to remove slide debris. The strategy seeks to
improve near-shore habitat and ecological fanction, as well as to reduce the amount of
landslide debris to be removed offsite. Provides benefit for salmon restoration efforts
through the restoration of forage fish spawning habitat.

s Above strategy requires collaboration with U.S. Army Corps of Engineers (Corps),
Ecology and BNSF for permitting revisions.

Continue maintenance and monitoring:

e Proactively clean out available catchment areas and drainages.

¢ Continue routine observation and assessment of slope conditions.
¢ Maintain slide fences.

Consider acquisition of additional right-of-way or long-term maintenance/construction
easements on adjacent property in landslide-prone sections:
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e Recognizes difficulty of ensuring long-term implementation and maintenance of best

slope management practices by adjacent landowners, and that adjacent landowners may
lack resources to implement necessary improvements.

Provides opportunity to implement best-suited mitigation measures, but assumes more
responsibility.

7. Develop and maintain an inventory of landslide sites for possible implementation of a public-
domain landslide management program:

Develop inventory and a systematic hazard/risk evaluation (rating), which would be
subsequently used for project scoping and preliminary cost estimating, prioritization
(benefit-cost analysis), programming, design and final construction estimating and plan
development.

Use inventory as the basis for project selection, evaluating and justifying project merit,
long-term management of the problem and measurement of program success.

Maintain a public-domain inventory of landslides, which provides a basis to relate
landslide locations and frequency of occurrence to their associated impacts (e.g.,
annulments, volume of debris, closure duration and direct costs). Data would be
invaluable for implementing a public-domain landslide management system, if deemed
appropriate and justifiable.

8. Capital Improvement Projects:

Increase capital investment in landslide mitigation projects. Measurable long-term
reduction in landslide-related impacts will require a significant increase in expenditure on
capital improvement projects. The time required to significantly reduce landslide-related
service interruptions is likely to require one or more decades, depending on the amount of
financial resources available, permitting, design, and construction scheduling.

Complicating Factors for Landslide Reduction

Developing a plan that measurably reduces landslide-related interruptions to passenger rail
service within the corridor is complicated by the following:

Large Problem Area — More than 900 landslides have occurred at hundreds of locations
within the 26.6-mile-long corridor since 1914. Many of the adjacent unstable slopes are
greater than 100 feet high.

Land Ownership — Most of the landslides on private property are outside BNSF’s control
or responsibility. Many of the Jandslides are partially due to poor slope management
practices conducted by adjacent landowners.

Limited Right-of-Way (ROW) — BNSF has a narrow ROW (about 50 feet upslope of the
tracks) available to contain landslide debris or to construct protection structures.
Construction of slope stabilization measures generally requires work outside of BNSF’s
ROW.

Differences in Organizational Priorities/Roles/Responsibilities — Sound Transit, Amtrak,
and WSDOT are charged with providing public service, and they do not own and are not
directly responsible for track maintenance. BNSF, as a private corporation, is responsible
for track maintenance and identifying, prioritizing and funding its own capital
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improvement projects. Priorities for spending available funds may be different depending
on the (public or private) source of the funds. Landslide origination point is often on
private property outside BNSF right-of-way.

Low Risk Tolerance — The risk tolerance for public safety is very low, so closure
decisions will always err toward safety.

Assumption of Responsibility — BNSF is responsible for determining safe operating
conditions in their Seattle to Everett corridor. Implementation of some of the proposed
mitigation strategies may involve more shared responsibilities or liabilities between
stakeholders as several strategies are not constrained to State- or BNSF-owned right of
way.

Funding — Currently, there is no long-term source of public funds for capital
improvements to proactively address landslide-prone slopes. Determining which, if any,
slopes warrant expenditure for remediation, as well as the type and extent of remedial
work, is the responsibility of BNSF.,

Permitting — Permitting process and timelines vary between agencies such as Ecology
and the Corps, local jurisdictions, and BNSF.
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's to Reduce Landslide Interruptions and Impacts.

Potential Strategies to Reduce Landslides

Implementation Time

Complicating Factors

Benefit

short-term

Intermediate

Long-term

Low

High

Low

Moderate

Jngoing — brochure
jeveloped and
listributed; public
~vorkshops scheduled

Land ownership (difficult

to ensure long-term
implementation);
permitting, funding

Potential to reduce
landslide initiation
best slope manage:
practices

Specific site to be

Land ownership, limited

May reduce damag

identified and right of way, funding, structures/stabilize
recommendations permitting slopes over time
developed

Ongoing — validation
planned within one
to two years

Organizational

priorities/responsibilities

Does not prevent or reduce
landslides, but informs
parties of potential
landslide exposure

No current plan in
place

Permit modifications

needed; funding

Does not prevent or reduce
landslides, but has benefit
for salmon recovery efforts

Zurrently
mplemented by
3NSF

Lower cost than
capital projects

Highly effective in reducing
public risk exposure, but
does not reduce landslides

Jdngoing — 6
sroposed locations
‘unded by WSDOT
zrants (current
funding is

516.1 million)

Requires obtaining
funding, planning
(prioritization),
designing,
permitting,
construction

Funding, prioritization of
projects, organizational
priorities/responsibilities,

limited right-of-way

Funding, land
ownership

Funding, prioritization of

areas needed;
organizational

priorities/responsibility

Does not prevent or reduce
landslides, but provides
opportunity for best slope
management practices

Information gathered
for action plan could
be used as starting
point for program

Funding, land ownership,

organizational

priorities/responsibility

Does not prevent or reduce
landslides, but guides
capital projects; can be used
to justify further public
investment




Implementation Plan Status

Short-Term Improvement Strategies

Community Outreach and Education

The Landslide Work Group identified the need for increased education and outreach to the
community upslope of the rail corridor. Previous studies of landslides in Seattle, with similar
geology, slope conditions, and urban development have shown that more than 80 percent of
landslides are at least partially related to human influence, including poor slope management
practices (Seattle, 2001). Landowner involvement is essential for prevention of landslides as
these studies indicate that improper vegetation removal, inadequate and/or unmaintained
drainage, cutting or grading slopes and dumping debris on slope edges can cause slope instability
and contribute to Jandslides.

A brochure was developed and delivered to landowners along the top of the slope through the
study corridor in early 2013. In addition, landslide workshops in the city of Mukilteo and the
development of resources on city websites are in progress. To further investigate public
perception of the landslides, a survey was created to gauge public response to education and
outreach efforts and catalog frequently asked questions and/or concerns.

Drainage Improvement Incentive

Improper or poorly designed drainage systems can contribute to slope instability, such as
drainage pipes which outlet mid-slope. To stabilize slopes, drainage should be brought down to
the bottom of the slope. BNSF owns a drainage system at the bottom of the slope.

BNSF can issue permits to property owners for drainage on its ROW. BNSF is offering an
incentive to upslope residents by waiving permit fees (up to $3,500 per permit) until April 2015
to place approved drainage structures onto BNSF property. Insurance requirements are still in
place.

Maintenance and Monitoring

This lower-cost option is currently employed by BNSF in management of the Seattle to Everett
corridor. BNSF will continue to maintain slide fences, ditches and drainage along their right of
way to minimize impacts to railroad operations.

Corridor Landslide Inventory

A landslide inventory database and maps were compiled by the work group (Appendix A) using
previous studies by Shannon & Wilson (2001 and 2007) with data provided by BNSF. Inventory
maps can be used to identify priority areas for remedial work and to develop detailed landslide
hazard maps to assist local agencies in the development ofland use regulations for steep slopes.
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Intermediate Strategies

Capital Improvement Projects

Capital improvement projects are intended to improve passenger service reliability by reducing
the number and severity of track outages due to slope failures along the corridor. Projects are
intended to prevent and minimize service-disrupting landslides by improving the overall slope
stability and implementing measures, such as walls, to prevent landslide debris from impacting
the tracks.

Six mitigation projects funded by WSDOT’s American Recovery and Reinvestment Act
(ARRA) grants are in design and a minimum of three (funding dependent) are planned for
construction between 2013 and 2016 (construction is currently underway on two of the six
projects). The six sites were prioritized based on slide history (high frequency of slides and
service disruptions), geotechnical investigation and constructability as well as budgetary,
schedule and property ownership constraints. Improvements primarily involve removing slide
material, terracing slopes, installing trench drains, installing catchment walls, installing slide
fences and appropriately capturing and directing drainage from adjacent properties.

Develoﬁment of a Landslide i50tential Assessment fIVIodel

Work is being done to determine whether the likelihood of a landslide event can be reliably
determined by gathering improved rainfall and soil moisture data, and by improving models used
to monitor slide activity. The accuracy of the model will be assessed using historical and 2013-
2014 data. Work in 2013-2014 will focus on installing additional rain gauges at key locations in
the corridor and working with the U.S. Geological Service (USGS) to update their model;
validation of the model would take place in the 2014-2015 rainy season, This work will be
complemented by efforts to improve slope stability at a number of locations in the corridor.

Long-Term Strategies and Recommendations

Continue community outreach and education efforts to the local communities along the corridor
bluff, Recommendations include:
¢ Update education and outreach materials based on community feedback gained through
brochure survey, workshops and local jurisdiction interaction.
Provide support for community workshops.
¢ Develop a streamlined permit process and funding source to implement drainage
improvements and best slope management practices by landowners along the corridor.

Explore solutions for long-term slide debris removal and restoration of near-shore processes,
such as beach nourishment. Recommendations include:
¢ Cooperatively develop restoration plan and updated permit process with agencies
{(Ecology and the Corps), BNSF, and local stakeholders (e.g. Puget Sound Partnership
and Snohomish County Marine Resources Committee). Such solutions may not impact
BNSF’s operations or limit BNSF’s ability to return its tracks to service under current
regulatory structure.
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Explore justification for further public investment:

Consider acceptable target level-of-service (how many landslide-related interruptions are
tolerable), recognizing that interruption-free service from landslides is likely not
achievable or affordable.

Estimate order-of-magnitude, long-term improvement (capital) costs.

Evaluate projected cost of impacts against long-term improvement (i.e., capital) costs for
a reasonable lifecycle to justify further public investment.

Distinguish public benefit from private benefit on privately owned infrastructure to
ensure taxpayer dollars are used to benefit Washington State, its businesses and
communities.

The science and structural response of a fluid-like mass impacting a rigid structure, like the
debris containment walls commonly used along the corridor, are not well understood, and current
design methodology is poorly constrained. Similarly, the use of patterned-reinforced wire mesh
to address shallow slope instability has not yet achieved widespread use in North America but is
gaining widespread use in Europe. Research efforts should be undertaken to optimize design of
debris containment structures and evaluate effectiveness of slope stabilization methods for
shallow failures. Recommendations include:

Make design improvements to ensure reliability and optimize design of low-deflection,
debris containment structures;

Evaluate test sections of reinforced mesh to determine suitability for more widespread
application.

If further public investment is deemed worthwhile, a landslide management system should be
implemented and managed by a public agency that is closely coordinating with BNSF to
proactively identify, prioritize, program and fund mitigation projects.
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BNSF Railway

Rail Safety Overview

January 2016
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Rail Transports Crude Safely

, railroads reduced rates for
employee injuries, train accidents and
grade crossing collisions by

BNSF moved hazardous
materials of the time without an
accidenta 9Iease. il




BNSF’s Safety Overview

Prevention

Response
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BNSF: Safety Leader for Continuous
Risk Reduction

BNSF vs. Industry Reportable Rail Equipment Incident Rate (Incidents per Million Train Miles)

4.4

mw Industry RREI Rate
===BNSF RREI Rate

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

V=74 "7 o

A ———
RArcway

Source: FRA — Data for Calendar Year through Oct. 31, 2015



Prevention: Causes for Derailments

BNSF Reportable Train Accident Causes - 2015

Misc.

Human

Equipment Factor

Track/
Signal

EF NI F~
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Prevention: Risk-Reduction Efforts

| i"!nc‘ident & Injury Response |

lncldent & lnjury Preventlon

Design-In Rules & Safety Approaching Emergency 3
Safety Procedures il Information [ Others About Planning & g Re-enactment
Safety Response

Proactively Engineer out ~ Setrulesand  Align efforts Develop Reduce Reduce
determine risk during procedures, and people to 1D, severity and severity and
and prioritize ~ equipment, culture of communicate  address and impact impact
sources of facility and compliance key messages respond to
risk process and  toalllevels exposure

design accountability

Sources . ‘
of ‘ e % Incident
Risk . __
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Prevention: Reducing Risk

L]
Human Factor 8
Sy T s i jl Yiéﬂsﬁ'. ..‘D"h@ '0 [T
* Training * Positive Train Control ¥ = L i
P O b L =
4 2 . 4 H - Al Am =g
* Remote monitoring ¢ Self reporting protocol _,l' a fr"l" ,:’:*-—;g..n...:,.-_.-. L
4 ‘I ‘ e g.- B;.sg’.‘
Equipment/Mechanical i Z "-; )y %
- : B | o *
« Ultrasonic inspection /- k- b, 3 ‘..-...__.
. o ‘ | ] . - o - : \ %.:" o
* Detector network - dragging equipment e S S _,‘-'s'-"'-n.:."’
] g
¢ Technology m; 3 _-.' NN
4 4 ! - ; ey o ,"‘,‘,.l." .-P b\
 Thermalf/infrared scanning for warm - | s N | 2% Ot
. 5 B % a Lo el (I 2=l oy ¥\
bearing detection oim w5 e, IS S Y sl N
< ‘j' - ie Wy, - .: '__p i - B }A“
Track/Signal i TN CEe i Y e
« Enhanced track inspection training , 25 . oy _J,‘-‘;{f:‘ o
* Continued elimination of jointed rail B v 201 [ 5
. . R S e,
 Strong capital program for tie renewal , — Vel
s Technology = ground penetrating radar and /. Machine Vision System A\ Optical Geometry Detector
enhanced geometry testing (" Cracked Wheel Detector .Aooustic Bearing Detector
I Truck Hunting Detector @ Cold Wheel Detector
m Hot Box Detector [l Wheel Impact Load Detector
@® Hot Wheel Detector .Truck Performance Detector
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Prevention: Record Capital Spending

W Replacement Capital " Expansion
B Other H PTC

$3.8 4.0
6 $3.6
- 34 $34 ¢33
2.6 $2.7
$2.1 $2.0 I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Prevention: Inspection/Condition Based on
Safety Approach

Bridge and Track Inspections
BNSF inspects tracks and bridges more often than required by FRA
* Most BNSF key routes inspected four times weekly and busiest daily

« Geometry car inspections performed at least two times on crude oil

routes annually

« Track inspections with state-of-the-art technology to detect internal and

external flaws in the rail and track structure

«  Weather and earthquake inspections
Proactive Rail Equipment Defect Detection Devices
*  Wheel Impact Load + Hot/Cold Wheel

Detector Detector
«  Warm Bearing * Acoustic Bearing
Detection System Detectors

Increased Rail Detection Testing Frequencies

Along Critical Waterways
Increased rail detection testing along critical waterways from the
FRA frequency of twice annually to 2.5 times in April 2015

Y =74 "~ 0 4
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Prevention: Key Train Operations

A Key Train has one or more loads of Toxic Inhalation Hazard/Poisonous Inhalation
(TIH/PIH) materials or a train with 20 or more tank loads of any hazardous materials.

Special Handling for Key Trains

«  Special identification and tracking.
«  Speed restrictions for crude and ethanol trains

= BNSF requires a speed of 35 mph for all shale crude trains through municipalities of
100,000 or larger as of March 2015.

= 50 mph for all Key Trains as of July 2014.

= Municipal speed restriction of 40 mph for crude oil trains consisting of one or more DOT111 tank
cars, including CPC 1232 tank cars, moving through High Treat Urban Areas issued by the
Department of Transportation on July 1, 2014.

* Risk-based Routing: Applied PHMSA's Rail Corridor Risk Management System and its 27 Risk Factors,
defining the “most safe and secure” routes for trains carrying TIH/PIH, to crude unit trains starting July 2014.

« Key Train Routes: Wayside wheel bearing detector spacing, frequency of track inspections, minimum track
maintenance standards for tracks used to meet or pass Key Trains.

« Unattended Trains: Crude oil trains left unattended require specific job safety briefing between train crew
and train dispatcher.

+ Locomotive Cab Securement: Key Trains left unattended have reverser removed and cab doors locked.

EFNI S F~

RArewayr
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Prevention: Risk Reductions for Crude Trains

Derailment Prevention — Increased Trackside Safety Technology

BNSF-SPECIFIC ACTION INDUSTRY ACTION

Hot Bearing Detectors spacing of 10 miles on crude routes Additional Hot Bearing
that parallel critical waterways, which is a higher standard than the Detectors on crude oil
industry maximum of 40 mile spacing. Key Trains stopped by Hot routes (maximum 40 mile
Bearing Detectors must set-out the indication car. spacing).
Effective March 2015

Effective July 2014

Increase rail detection frequencies along critical waterways as
BNSF went from the FRA frequency of twice a year to 2.5 times.

Effective April 1, 2015
Key Trains with Level Il Wheel Impact Load Detector (WILD) defect

(120-140 Kilopound) will be handled as LEVEL | defect (immediate
set-out).

Effective March 2015

V =74 £~ T o
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Prevention: Positive Train Control (PTC)
Deployment Will Enhance Safety

Digital wireless communication technology

*  Prevents train-to-train
collisions

* Enforces speed limits

* Protects roadway workers
and equipment

*  Prevents movement of
trains through a switch left
In an improper position

+ Interoperability allows
operating on other railroads

« Predictive, advanced train
control safety technology

V=74 £~ 7 o
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Mitigation: U.S. DOT Final Rule

Final Rule Issued May 2015 and Effective July 7, 2015

(various aspects of the new rule are currently being challenged in court and with the U.S. DOT)

New Braking Standards
«  Requires End-of-Train (EOT) device or Distributive Power (DP) braking

«  Electronically Controlled Pneumatic (ECP) braking system for High Hazard Flammable Unit Trains
(70+ cars) by Jan. 1, 2021 or 30mph speed limit — Crude Oil

«  ECP braking for High Hazard Flammable Trains by May 2023 or 30 mph speed limit — All Other HHFUT

Note: The FAST Act requires an independent evaluation of the electronic brakes standard, which may result in the repeal of
the electronic brakes mandate.

New Operational Standards
* Reduced operating speeds - BNSF-specific standards exceed
*  Routing requirements™**
*  Notification information for government agencies

New Classification Requirements

Document sampling and testing program

Ruling applies to HHFT (High-hazard flammable trains) = =220 loaded tank cars in a continuous block or =35 or more loaded
tank cars dispersed through a train

V =74 "5~ 7 o
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Mitigation: New Tank Car Standards

Tank Cars for High-Hazard Flammable Trains (HHFT)

New tank cars built after Oct. 1, 2015, must meet enhanced DOT 117 design
or performance criteria for HHFT:

* Increased thickness from 7/16 inch to * Jacketing with minimum 11-gauge
9/16 inch steel steel and weather-tight
* Thermal protection required * Full-height Head Shield - 1/2-inch thick
Ca'::'ggitv e Steel Tank

V=74 " £~ o
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Mitigation: New Tank Car Standards

Car specification U.S. Retrofit Car specification Canadian Retrofit
/Service Timeline /Service Timeline

DOT111 (NJ)/PGlI January 1, 2017* DOT111 (NJ)/Crude Oil May 1, 2017
January 1, 2018

DOT111 (J)/PGI March 1, 2018 DOT111 (J)/Crude Oil March 1, 2018

CPC-1232 (NJ)/PGlI April 1, 2020 CPC-1232 (NJ)/Crude Oil April 1, 2020

DOT111 (NJ)/PGlII May 1, 2023 DOT111 (NJ)/Ethanol May 1, 2023

DOT111 (J)/PGlI May 1, 2023 DOT111 (J)/Ethanol May 1, 2023

CPC-1232 (NJ)/PGlI July 1, 2023 CPC-1232 (NJ)/Ethanol July 1, 2023

CPC-1232 (J)/PGI May 1, 2025 CPC-1232(J)/PGland I May 1, 2025

and Il and all all remaining cars in

remaining cars in other flammable liquid

PGIII service

EFNI S I~

_. D T — - mAarLwar
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Response: First Responder
Coordination

* Shipment information access by first
responders

* Training first responders, employees and
customer employees

* Mobilizing in the event of an incident

V=74 £~7 o
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Response: First Responder Access to
Information

Historically, BNSF has provided local first responders information about
hazmat shipments upon request --- Today we go even further:

« Since July 2014, BNSF provides State Emergency “t “j_ RS I T e |
Response Commissions with Bakken crude traffic train AR ﬂ’f “‘1‘ =
counts on transport of 1 million+ gallons. - s NI ] -

- BNSF offers SECURETRAK website, a real-time s T
Geographic Information System tracking program, to state . -~ o o
and/or regional fusion centers. LR TR BB

* Industry launched AskRail app to provide first responders SECURETRAK Website
with car-specific data for hazmat contents and railroad

sanoc Tuchee ¥ WAL AM - - s Tadhee ¥ 08 AM s

q " " > Ascrai @ & aswrant” @

contacts during incident. — asocn
Equinmant id is & et of lofters {up to 4) —
» BNSF developed national inventory of resources for first s=sz== g |
responders, staging of emergency response equipment and ey T |

community notification contacts.

« BNSF launched www.BNSFHAZMAT.com website to provide

information such as training and emergency response plans
to first responders.

L O B 0 %
AskRail App
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Response: First Responder Training

BNSF and rail industry train first responders in communities in TRANSCAER program
(Transportation Community Awareness and Emergency Response)

* Hands-on equipment in field — instructor lead

ENSF 99912

S e T - Train list / shipping papers
e . oo
«  Equipment
VAS0IE DFT GR | » Incident Assessment

SPRG D-5
2/ IN IW STL WHLS
SEGOCHT CPLR

« BNSF trained more than 10,000 local
emergency responders in 2015.

* More than 80,000 emergency responders
trained by BNSF since 1996.

V=74 "7
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Response: Training First Responders at
National Facilities

Security and Emergency Response
Training Center (SERTC) at national
railroad research/training facility

First responders learn crude incident
techniques in three-day class with 24
hours of training

In 2015, industry trained 1,700 first
responders. In 2014 and 2015 BNSF
sponsored more than 1,200 local
emergency responders; In 2016, BNSF
sponsoring 360 responders to attend
SERTC and Texas A&M

BNSF believes first responders must be
properly trained to respond safely

EFIINN S F~
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Response: Incident Mobilization

BNSF pre-positions equipment across its network

. Industrial fire-fighting
foam trailers

* Emergency breathing
air trailers

» Chlorine kits
« Midland kits
+ Air monitoring assets




Response: Mobilization of Prepositioned
BNSF Hazmat Responders

250 responders at 60 locations

q Vancouver

o \\‘

argo
N

. Paul

New Orleans

V=74 £~ o
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Remediation

BNSF will restore the site

BNSF is responsible for
mitigation of the spill and
any restoration tasks.

BNSF contracts with pre-
approved consultants and
contractors to perform the
remediation and
restoration.

State agencies oversee
the work and BNSF must
obtain their concurrence
before a site is acceptably
closed.

EF NS F~
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DRAFT FOR PUBLIC COMMENT
Figure 13. Fatalities by Freight Transportation Mode: 1980, 1990, and 2000-2013 (Source: BTS)

1980 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Total
transportation
fatalities NA 47,483 44,463 45,020 45292 45,121 45,028 45641 45061 43,347 39,542 35,978 35,034 34,568 35,699 34,509
Total freight
transportation
fatalities 7,489 6,461 6,079 5,897 5,768 5,773 5,992 5,991 5,851 5,551 4,484 3,611 4,286 4,340 4,462 4,507
Freight as a share
of total fatalities NA 13.6% 13.7% 13.1% 12.7% 12.8% 13.3% 13.1% 13.0% 12.8% 11.3% 10.0% 12.2% 12.6% 12.5% 13.1%
Highway! 5,971 5,272 5,282 5111 4,939 4,989 5,195 5,213 5,027 4,822 3,821 3,050 3,686 3,781 3,944 3,964
Large truck
occupants 1,262 705 754 708 689 726 766 804 805 805 682 499 530 640 697 691
Others killed in
crashes involving
large trucks 4,709 4,567 4,528 4,403 4,250 4,263 4,429 4,409 4,222 4,017 3,139 2,551 3,156 3,141 3,247 3,273
Rallroad 1,365 1,095 717 729 725 683 690 682 723 635 575 481 519 497 478 509
Train accidents 28 10 8 5 8 3 11 19 6 v 2 3 4 6 9 6
Highway-rail grade
crossing? 821 624 353 326 288 262 299 289 295 252 220 166 187 189 169 156
Trespassers 426 426 328 373 399 395 355 349 411 354 330 291 309 280 286 322
Other incidents 90 35 28 25 30 23 25 25 11 22 23 21 19 22 14 25
Waterborne ? 134 85 42 50 92 89 84 80 82 78 80 67 62 50 30 25
Freight NA NA NA NA 48 39 37 33 37 42 34 30 22 18 14 8
Industrial/
Other NA NA NA NA 44 50 47 47 45 36 46 3z 40 32 16 17
Pipeline 19 9 38 7 12 12 23 16 19 16 8 13 19 12 10 9
Hazardous liquid
pipeline 4 3 1 0 1 0 5 2 0 4 2 4 1 1 3 1
Gas pipeline 15 6 37 Z4 11 12 18 14 19 12 6 9 18 11 4

KEY: NA = not available.

! Large trucks have a gross vehicle weight rating at or above 10,000 pounds and include single-unit and combination trucks.

? Highway-rail grade crossing fatalities include freight train collisions with vehicles and people at all public and private highway-rail grade crossings.

3 Freight includes barges, bulk carriers, general dry cargo ships, refrigerated cargo ships, roll-on/roll-off ships, tank ships, and towing ships. Industrial/Other includes fishing vessels, miscellaneous
vessels, and offshore. Waterborne fatalities include only closed cases where vessels were involved in a marine casualty as of April 6, 2015. Open cases by year not included above: 2003 =5, 2004 =5,
2005 = 8, 2006 = 4, 2007 = 7, 2008 = 19, 2009 = 38, 2010 = 36, 2011 = 120, 2012 = 644, and 2013 = 727. Data prior to 2002 were tabulated using a different reporting system and are not directly
comparable with later years.

NOTES: There are differences in definitions and reporting periods across modes due to regulatory and legal requirements.

SOURCES: Highway: U.S. Department of Transportation, National Highway Transportation Safety Administration, National Center for Statistics and Analysis, Traffic Safety Facts, Large Trucks and
Highlights (annual issues). Railroad: U.S. Department of Transportation, Federal Railroad Administration, Office of Safety Analysis, available at
http://safetydata.fra.dot.gov/officeofsafety/default.asp as of July 10, 2015. Waterborne: U.S. Department of Homeland Security, U.S. Coast Guard, Data Administration Division, Marine Casualty
and Pollution Data for Researchers (April 6, 2015), available at homeport.uscg.gov as of July 2015. Pipeline: U.S. Department of Transportation, Pipeline and Hazardous Materials Safety
Administration, Office of Pipeline Safety, Accident and Incident Summary Statistics by Year, available at http://phmsa.dot.gov/pipeline as of March 2015.
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Crude Oil Safety Measures

Implemented by Railroads

Rail’s safety culture

Rail is the safest mode of land transportation for freight in
general and is one of the safest ways to transport crude oil
and hazardous materials. Below are the measures that have
been implemented by the rail industry and BNSF to make
the transport of crude oil and other hazardous materials
even safer.

Increased Track Inspections

Effective March 25, 2014
o At least one additional internal rail inspection each
year above Federal Railroad Administration (FRA) requirements on crude oil routes.

e At least two geometry carinspections each year on crude oil routes.

Effective April 1, 2015
e Increase rail detection testing frequencies along critical waterways from twice a year per
FRA standards to 2.5 times a year.

Increased Trackside Safety Technology

Effective July 1, 2014
e Additional Hot Bearing Detectors (HBD) on crude oil routes (maximum 40 mile spacing).

Effective March 25, 2015
o HBD spacing of 10 miles on crude routes that parallel critical waterways.

e Key Train stopped by HBD must set-out the indicated car.

e KEY Trains with Level Il Wheel Impact Load Detector (WILD) defect (120-140 Kilopound,
Kips,) will be handled as a LEVEL | defect for immediate set-out.

Rail Risk-Based Traffic Routing Technology

Effective July 1, 2014
¢ Use of Rail Corridor Risk Management System to determine the safest and secure routes for
crude trains of 20 or more loaded cars.

Denotes BNSF Specific Action _____BNSF
Published January 2016 RAILWAY
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Lower Speeds

Effective July 1, 2014

Implemented nationwide speed restriction of 50 mph for all Key Trains (20 or more cars hazmat,
one car Toxic Inhalation Hazard/Poisonous Inhalation Hazard, TIH/PIH).

Municipal speed restriction of 40 mph for crude oil trains consisting of one or more DOT111 tank
cars, including CPC 1232 tank cars, moving through High Threat Urban Areas issued by the
Department of Transportation.

Effective March 25, 2015

35 mph for all shale crude oil trains through municipalities of 100,000 or more.

Key Train Operating Practice Restrictions

When two trains meet a Key Train will hold the main track whenever practicable.

A Key Train experiencing an emergency brake application requires inspection of the entire train
before proceeding.

Unattended Trains

Crude oil trains left unattended require a specific job safety briefing between the train crew and
the train dispatcher.

Key Trains left unattended must have the reverser removed and cab doors locked to secure the
locomotive cab.

Emergency Response Training and Community Outreach

Developed specialized Crude by Rail first responder training at the Transportation
Technology Center Inc. in Pueblo, Colorado.

Sharing hazmat unit volumes by major track segment.

Rail industry launched AskRail app to provide first responders with car-specific data for hazmat
contents and railroad contacts during an incident.

BNSF offers the SECURETRAK website, a real-time Geographic Information System
tracking program, to state and/or regional fusion centers.

In 2015, BNSF provided hazmat response training to more than 10,000 first responders.
BNSF has trained more than 80,000 emergency responders across its network since 1996.

In 2014 and 2015, BNSF sponsored more than 1,200 first responders from 25 states and
one Canadian Province at the Security and Emergency Response Training Center (SERTC)
at the national railroad research and training facility in Colorado. BNSF will sponsor 360
first responders for training at SERTC and at Texas A&M in 2016. The classes focus on
specialized training for crude oil incidents with 24-hours of training over a three-day class.

Denotes BNSF Specific Action
Published January 2016
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BNSF Hazardous Material Stats
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BNSF Total Hazmat Releases

99.997% of rail industry shipments of hazardous materials reach their
destination without a release caused by a train incident.
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HAZMAT TRENDS | 2009 | 2010 | 2011 | 2012 2013 2014 2015
Accident Release
(AR) Yearly Totals 10 15 8 15 24 2 30
Number of

Derailments with T 9 5 4 6] 2 7
an AR
AR per 100 K
Hazmat Shipments 099 | 140 | 0.71 1.04 135 0.11 1.75
Non Accident
Release (NAR) 80 112 96 99 129 114 127*
Yearly Totals
NAR per 100K
Hazmat Shipments 7.9 10.4 8.5 6.9 7.8 6.2 7.4

*13 NARs were from McKenzie valves

1



=X

IBNSE Rallway

July 16, 2015

EFNT S &7~

A —
RAarLwayr

PRIVILEGED & CONFIDENTIAL ATTORNEY/CLIENT COMMUNCIATION: DO NOT DISCLOSE




Vision - Why Wayside Detection

Vision
*Improve the safety, availability, reliability and velocity of rolling stock

by minimizing derailments and service interruptions using new or re-
purposed predictive technologies

- Augment manual inspections

- ldentify defects in dynamic state while en route

*Inspections / repairs performed after unloading when
possible

*Reduce train delays associated with
setouts

*Proactively identify “Bad Actors”
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2001 - 2014 Derailment

Mechanical Derailment Frequency by Year per Million Train Miles

0.70

0.64

0.60

0.50

0.40

Derailments per Million Train Miles

0.30
0.23
0.20
0.10
0.00
01 02 03 04 05 06 07 08 09 10 11 12 13 14 "
) Derailment CAGR
Detector Implementation External Factor(s) Mechanical (2001-2014) 7%
1 Wheel Impact Load Detector (WILD) Detector data reviewed and Bearing related HWD, HBD, ABD -6%
Truck Performance Detector (TPD) cars inspected prior to being Wheel rel d L .
2 Warm Bearing Detectors (HBD) A taken out of storage eel related WILD -4%
Acoustic Bearing Detector (ABD) Truck related TPD -7%
3 Additional WILD to fill Gaps
4 MVS Coupler Carrier Plates system (CCP & CCK)
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Acoustic Bearing Detector (ABD)

*Technology: Acoustic systems used to evaluate sounds
generated by specific bearing component defects

*Targeted failure modes: Burned off journals

*Spaling Acoustic Bearing Site
‘Broken cages and cups g M_,,_.. e
*Water etch

*Brinelling

Loose components
*Growlers

*Current Sites: 15 (12 fixed / 3 Portable)

S ea ring
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Acoustic Bearing Detector (ABD)
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@ Acoustic_Bearing_Detector \{':‘""
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Cracked Wheel /| Axle Detector (CWAD)

*Technology: Rail mounted sensors capable of detecting
the difference between tones generated by normal vs.
flawed wheels and axles

*Concept: The tone generated by solid wheels / axles RING
longer than the tone of the same cracked component

*Targeted failure modes: Broken Wheels & Axles

*Current Sites: 4 (3 Jointed / 1 Jointless)

! Known Standard i‘ Cracked Wheel

EFT IS 57~
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Hot Wheel Detectors (HWD)

*Technology: Thermal scanners used to detect overheated
wheels caused by brake defects (HWD)

*Targeted failure modes: Brakes & Broken Wheels

*Hand brake left on

*Retainer valves in wrong position
*Air valve and slack adjuster defects
‘Empty / load device defects
‘Inoperative brakes

*Current Sites: 179

S RS S T - —
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Hot Wheel Detector (HWD)
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Machine Vision Systems

*Technology: Camera-based technology used to target
specific defects / failure modes using custom algorithms,
day or night; rain or shine

*Targeted failure modes:

*Brake Shoe * Coupler Cross Key &Carrier Plate
*Car body * Coal Car Hopper Door Lock
-Shifted Load * Truck Side

*Undercarriage * Wheel & Wheel Profile

*Current Sites: 12 (47 Modules)

EFNT S F~
R ariway
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Machine Vision Systems (MVS)

Coupler Cross Key Truck Spring & Wedge ., \ys . pefect identification

in transit at over 70 mph...
Day or night; rain or shine.

Low Air Hos_e

Air Hose Height
"\" i ' o B » Coupler Carrier Plate & Cross

Key - Coupler securement.
e.g. Missing fasteners

« Spring and Wedge - Truck side
inspection. e.g. Worn truck
components

* Undercarriage - Complete
under frame inspection. e.g.
Structural integrity

» Brakes - Brake system health.
e.g. Worn brake shoes

» Wheel Profile - Wear limits.
e.g. Flange thickness

» Hopper Door Lock - Door
securement. e.g. Rapid
discharge outlets

Brakes

EFZNIT S 7~
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Machine Vision Systems - Continued

Wheel Profile Undercarriage — Brake Rigging
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Machine Vision System Map
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Truck Hunting Detector (THD)

Technology: Rail mounted strain gages used to detect
trucks that continually search for the track centerline

*Targeted failure mode:
*Poor truck steering

*Current Sites: 8 (co-located with WILD)

Symptom: Polishing
on Cut Lever & Cut
Lever Bracket

EFNT S 7~
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Truck Performance Detector (TPD)

‘Technology: Rail mounted strain gauges installed in
“S-Curves” to detect cars with reduced ability to steer
around curves

-Targeted failure mode: Poor truck steering
*Current Sites: 10

Normal Truck Warped Truck
e EFNNIT S &~
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Truck Performance Detector (TPD)
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Optical Geometry Detector (OGD)

*Technoloqy: Laser-based system used to determine the
lateral position of wheel sets on tangent track

*Targeted failure modes:
*Poor truck steering
*Hunting

*Current Sites: 9

Box 1 Box 2 Box 3

V=74 "8~ F o
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Truck Performance - Laser Based

Inter-Axle Misalignment (IAM)

AOA measurement

Typical Findings
Mismatched side frames
~ Differential wheel wear
BO Adapter pad(s)

Rotation
AOA measurement for both axles

Typical Findings

Dry / Rusty bowls

BO Side bearings
Insufficient bowl clearance

Shift

Distance from rail / known location

Typical Findings
Thin Flanges

BO Adapter pad(s)
BO Side bearings

1/18/2016

Tracking Error
AOA & distance measurement

Typical Findings
Differential flange wear
BO Adapter pad(s)

BO Friction wedges
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Optical Geometry Detector (OGD)
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Warm Bearing (WBDS)

*Technology: Uses Hot Box Detector (HBD) Network to
evaluate bearing temperature history for statistical outliers

*Targeted failure modes:
*Burned off journals
Brake issues

*Current Sites: 886 HBDs on network

Hot Box Detector

- “-‘ ¥ < # " : Bl Ty ¥ 5 '. ; “'l,l‘;‘f:\i 4 ‘ P ' -
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Warm Bearing Detectors (WBDS)
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Wheel Impact Load Detectors (WILD)

*Technology: Strain gauge based system used to evaluate
vertical wheel forces on the rail

*Targeted failure modes:
*Broken wheels and rails
*Shelling and spalling
*Flat spots and out of round
*Broken bearing cages

Current Sites: 22
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Traditional Model Limits / RIP Capacities

* Difficult to target one
location

*lnequitable alarm levels

1/18/2016
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New Model Optimizes / RIP Capacities

*RIP locations are assigned a 5/10 90 KIPs:
KIP threshold \ X
&> WILD KIRKLAND
* Ability to affect single " S
locations
- Maximizes system capacities \ I f—
> l 8’”@99
eﬂo,,
| N
95 KIPs A >
WILD CHRIESMAN
‘ (d
s San Antonio 9/15 Gulf of M
{ G.‘%%
Eagle Pass M
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Prompt Jumps

BNSF 482247 - R1 wheel

Prompt Jump o0
-Manual algorithm run twice daily
uses trending to identify wheels .
that have experienced a recent o /A\ A N
traumatic event o 7\ 7\
. 10 -%%@
*Process currently being e N
automated RUSIE N N PN P N S AP RS

= Dynamic Peak ==Peak

Subsurface fracturing and propagation
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KIP-Day wheels

KIP-Days
Manual algorithm run twice daily identifies wheels with low

level long term defects that negatively affect bearing life, wheel
life and rail health

r 3
ROIX 57733 — L2 Wheel
100 The wheel can be taken at y 160000
—
90 or after 90 peak kips 145000
80
120000
70
3 60 100000 %
< 50 i LapmEie 80000 o
8 accumulating ”
a 40 after 30 60000 g
30 Dynamic Kips,
~65 Peak kips 40000
20
10 20000
. 0

bl il v B ol - = T M s el Tl U . i e T . . o N A i ol o I o sl T o )
S e i g ey s e fein  won e B L D _ e e Y e e e

Peak KIP-DAYS
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Mechanical Derailments 2000 - 2014

Derailment Frequency by Year and per MTM
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2010 - 2014 Derailment Comparison
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Mechanical Mainline and Industry Derailments
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There is a strong
seasonal component to
rail incidents. Every year
there are more rail
equipment incidents
during winter.

Comparing 2010
through to 2014 the
same trend is apparent.
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Wheel Defect Progression

Hand brakes or air
defects

Hot Wheel alarms WILD alarms

*Proper air brake inspections «Algorithm identifies potential *Level 1
+Hand brakes left on handbrakes left on +>140 KIPS
+Retainer valves in wrong position *NOC WB Desk contacts crew based «|dentified for immediate setout
*Wet and dirty yard and locomotive air on severity of alarm «High risk for broken wheels or rail
*Empty / load devices
*Level 2
+>120 KIPS
*Bad Ordered to nearest Mechanical
Facility
*Level 3
> 90 KIPS

+«Bad ordered to destination

*Detector thresholds optimized to
not overrun locations yet minimize
risk to infrastructure
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PNW - Qil Spill Response Equipment Locations

Service Layer Credils: Sources: Esn, HERE. Delorme, USGS, Intermap. increment P Corp., NRCAN, Esrl Japan, METI, Esri China (Hong Keng). Esd (Thalland), Mapmyindia, & OpenStresiMap conlributors, and the GIS User Community
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GRADE
CROSSING
SAFETY
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Overview of BNSF’'s Approach to Grade Crossing Safety

Highway-railroad grade crossing safety is an integral part of BNSF's operation and culture and involves the daily cooperative
effort of many employees. Because oncoming trains cannot stop for vehicles whose drivers violate motor vehicle laws when
approaching railroad tracks, each grade crassing presents possible danger to motorists and train crews. Recognizing this
potential hazard, BNSF and BNSF employees are committed to grade crossing safety on many fronts, including the following:
Community education and awareness

Train crew education and field operations testing to monitor rules compliance

Grade crossing closure

Crossing safety technology

Crossing resurfacing

Vegetation contral

Installation of warning devices

Track and signal inspection and maintenance

.

BNSF has one of the lowest highway-railroad grade crossing callision rates in the rail industry and, as an industry leader, will
continue to work with the states and the communities we serve to further improve grade crossing safety.

General Information

*  The United States has about 212,000 highway-railroad grade crossings, : =
including just over 25,900 across BNSF's approximately 32,500 route-mile h::eﬁ?l'ﬁm ?E&m
network.

BNSF's highway-railroad grade crossings include approximately 17,200 public
and 8,700 private and pedestrian at-grade crossings. In addition, BNSF has
more than 3,700 public grade separations and 650 private and pedestrian
grade separatians,
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BNSF has one of the lowest highway-railroad grade crossing collision rates
in the rail industry. Since BNSF's merger in 1995, the rate of grade crossing
collisions has declined about 68 percent — fram 5.3 per million train miles in
1995 to a rate of 1.7 in 2013.

* In 2012, 52 percent of the grade crossing collisions on BNSF occurred at 0 195 01
crossings with active warning devices (automatic gates and/or flashing light
signals).

Par Million Train Miles
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*  For the past several years, BNSF has averaged approximately $95 million annually on programs related to grade-
crossing safety. BNSF expenditures include funding the educational and program activities of 17 grade crossing safety
managers and 9 public projects managers, as well as crossing-signal maintenance and vegetation control. The amount -
spent on grade-crossing safety includes an annual average of approximately $20 million to maintain grade-crossing
road surfaces.
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Community Education/Law Enforcement/Awareness

Operation Lilesaver Program: In 2013, BNSF employees and operation Lifesaver volunteers presented more than 11,400
Operation Lifesaver (OL) classes on highway-railroad grade crossing safety in local communities. Many of the volunteers
were trained by BNSF field safety managers, who are certified by OL to teach using the OL curriculum.

BNSF's program targets the highest risk populations: new drivers, adult drivers and professional drivers, Approximately 25
percent (2,899) of BNSF's OL courses were presented at drivers” education classes. More than 850 courses were conducted
with truck and school bus drivers; more than 2,800 were offered to adult drivers; and 98 were conducted with emergency
response personnel. The rest were held at elementary and junior high schools.

Officer on the Train: In 2013, BNSF conducted 55 Officer on the
Train (00T) exercises. This program gives local law enforcement the
opportunity to observe motorist and pedestrian behavior from the cab
of a leacomotive or from the ground at a grade crossing in coordination
with a BNSF train, to learn about grade crossing safety laws and geta
sampling of compliance levels. Traffic citations or warnings are often

issued as part of 00T exercises.

In addition, in 2013 BNSF participated in 210 positive enforcement
efforts. This program places law enforcement officers near crossings
ta watch driver behavior. Motorists who obey grade crossing laws are
stopped and thanked for their safe driving and rewarded with a small
token of appreciation.

Roll Call: InBNSF's “Roll Call” program, 309 follow-up visits were conducted with patrol officers at law enforcement agencies
to offer training or to reinforce prior training on the importance of enforcing grade crossing safety and trespassing laws.

Grade Crossing Collision lnvestigation: In 2013, BNSF participated in 119 Grade-Crossing Collision Investigation (GCCI)
courses, which are four- to 16-hour courses offered as standard training at law enforcement academies. This program has
been endorsed and certified by the National Sheriffs” Association and the International Association of Police Chiefs through
0L and is now the standard for training nationwide.

Industrial Truck Driver Education Program: In 2013, BNSF offered over 860 truck driver education programs to trucking
companies located along BNSF track. Primary targets included trucking companies that are BNSF customers, as well as
trucking companies that haul commodities such as aggregate and gasoline over BNSF tracks.

frain Crew Education and Operations Testing: BNSF train crew employees receive extensive hands-on, performance-based
training that covers safety and operating rules, air brake and train handling rules, and practice on locomotive simulators.
This training, provided to newly hired employees as well as more seasoned employees as part of BNSF’s recertification
program, includes skills essential to grade crossing safety, such as a review of train whistle procedures and proper train
speeds. This training is reinforced by frequent operations testing, as BNSF supervisors regularly monitor train operations to
ensure all safety and operating rules are consistently followed.
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Grade-Crossing Consolidation Programs
Grade-crossing Consolidation: One of the best ways to address grade crossing safety is to reduce the number of at-grade

crossings. BNSF's grade crossing safety program includes an aggressive initiative to close public and private at-grade
crossings, working closely with communities and property owners. Good candidates for closure include those that are
redundant (other crossings nearby allow access to the same roads or areas), are not designated emergency routes, have
low traffic volumes, or are private crossings that are no longer needed or used. Since 2000, BNSF has closed more than 5,750
at-grade crossings.

Private Crossing Permits Review: In 2013, about 13 percent of BNSF's grade crossing collisions occurred at private crossings.
In response, BNSF is working to reduce the number of private grade crossings, especially those that are rarely used or
redundant, and closely scrutinizes all requests for new private crossings. During 2012, there were 168 requests for private
crossing permits. Only 25 new crossings were installed — and 22 of those were temporary for construction purposes.

Track and Signal Inspection and Maintenance

Track Inspection Programs: Key corridors on BNSF are inspected four times a week by BNSF track inspectors, and many
heavily-traveled routes are inspected daily. These inspections include a review of condition of track and right-of-way as well
as whistle posts, crosshucks and active warning devices. In addition, BNSF train crews are instructed to report any signal
and crossing warning malfunctions immediately to BNSF's Network Operations Center (NOC) in Fort Worth. This program
includes “power-an” lights at active warning devices that indicate a working power supply to the lights and gates.

: S ning Ins

and Maintenance BNSF s
responsible for maintenance of
active warning devices and spends
an average of $45 million annually on
grade crossing signal maintenance
and repair. Each of the active
warning devices is thoroughly
inspected monthly by BNSF signal
employees. This inspection includes
a review of functionality of gates and
lights and of battery back-up power
sources
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Vegetation Control

Vegetat ent and Brush Control: As much as practical, BNSF's goal is to reduce vegetation and other obstructions
on its right-of-way that would materially interfere with motorists’ ability to see approaching train traffic. In 2013, BNSF treated
maore than 38,000 acres along its right-of-way with herbicides to prevent growth of new vegetation at railroad crossings.

Crossing Safety Technology and Management Proc

1 S llan systems: BNSF cooperated with
various cities across the system to test surveillance systems
that digitally record drivers who violate highway-rail grade
crossing laws, Drivers receive correspondence advising
them that they were observed behaving unsafely.

BNSFhas posted an emergency contact
number at all public grade crossings for the public’s use in
contacting BNSF's 24-hour Resource Operations Center with
concerns regarding crossings or related questions (800-832-
5452). These signs allow motorists who become stalled or in
any way obstruct railroad tracks to call a number and simply
provide the information on the sign. This information includes
the Department of Transportation (DOT) identification
number that pinpoints their location for BNSF's dispatching
center and allows us to warn or stop trains in the affected
area

Other Technelogies: BNSF continues to investigate new
technologies that enter the marketplace related to highway-
rail grade crossing safety. Examples are four quadrant gates,
extended cantilever arms, median barriers, barrier gates,
stationary horns and instantaneous reporting of active
warning device failures via cellular technology.

Operations Monitoring Programs

s of e Matorists/Traspassers: As part of BNSF's unsafe motorist and trespasser program, train crews and other
field employees submitted over 740 reports in 2013 of trespassers or drivers who violated grade crossing safety laws. The
information is provided to state highway department personnel for consideration in preparing their grade crossing priority
index to determine the possible need for traffic control devices, as part of the Federal Highway-Rail Grade Crossing and
Trespasser Prevention Program. BNSF also uses this data to identify problem areas, respond with educational training and
seek assistance from local law enforcement authorities
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Federal/Railroad Grade Crossing Safety Program

eral and Swate Processes for Upgrading Cross Each state determines the location and types of rail-highway
grade-crossing signals to be installed, under a federal program. Crossing signals are defined by the Federal Highway
Administration as highway control devices, not railroad signals.

Each state receives an allocation of federal safety funds
and devalops a priority list of crossings each year for grade-
crossing improvements. The formula used to generate this list
varies from state to state and typically includes elements such
as train speed, train volume, average daily traffic and accident
history

Once a state determines which crossings are to be upgraded,
it contacts the railroad to begin the “diagnostic™ process. The
railroad designs the circuitry for each crossing and estimates
the cost. Once the state reviews and approves the estimate, the
state issues an agreement to the railroad to install the specified

signals. BNSF participated in more than 180 diagnostic projects
in 2013

Federal funds pay about 90 percent of the cost of a signal installation and the local government jurisdiction — city, county,
etc. — pays the other 10 percent. The railroad maintains the signals from that time forward. These maintenance costs
usually equal the cost of the initial installation in about 10 years. The railroad cannot, on its own, install crossing signals. It
is required to get state permission.

HA Lock tive Horn Rule: In 2008, in response to a Congressional mandate, the Federal Railroad Administration (FRA)
issued a Final Rule on the Use of Locomotive Horns at Highway-/Rail Grade Crossings. Under the new rule, local governments
may establish quiet zones or continue existing quiet zones, if they are willing to take remedial steps to address risk, based
on a calculation of potential risk at the crossing. In many cases, the rule makes these designations subject to FRA review,
approval and ongoing oversight

These remedial steps can include crossing closure, grade separation, full-width crossing gates with an approved median
divider, full-width gates and lights at crossings on a one-way street, temporary closure (for nighttime quiet zones only) or
four quadrant gates. The rule also allows for an automated horn system at the crossing as a substitute for the train horn,
if this provision is approved by the Federal Highway Administration. Certain Alternative Safety Measures (ASMs) are also
described

BNSF works with communities who wish to establish quiet zones and regularly reviews their quiet zone applications to the
FRA. Community leaders who have questions about the proposed rule or about BNSF's role in implementing that rule should
contact Mr. French Thompson, director Public Projects, who can be reached at french.thompson@bnsf.com
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